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TEST REPORT

Application No.: SZCR2503001186AT

Applicant: Zhejiang Lingzhu Technology Co., Ltd.

Address of Applicant: Room 302, No 1 Building Huace Center, Xihu District Hangzhou 310000
China

Manufacturer: Zhejiang Lingzhu Technology Co., Ltd.

Address of Manufacturer: Room 302, No 1 Building Huace Center, Xihu District Hangzhou 310000
China

Factory: Earda Technologies Co.,Ltd

Address of Factory: Block A, LianFeng Creative Industry Park, 2 JiSheng Road., HuangGe

Town, NanSha District, Guangzhou, China
Equipment Under Test (EUT):

EUT Name: Human Presence Sensor

Model No.: HP222-Z, HP222-ZT -

- Please refer to section 2 of this report which indicates which model was
actually tested and which were electrically identical.

FCC ID: 2BEWX-HP222-Z

Standard(s) : 47 CFR Part 15, Subpart C 15.255

Date of Receipt: 2025-03-27

Date of Test: 2025-04-05 to 2025-05-15

Date of Issue: 2025-05-23

Test Result: Pass*

* In the configuration tested, the EUT complied with the standards specified above.

fouif 0

Keny Xu
EMC Laboratory Manager
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2 Test Summary

Test Item FCC Rule No. Test Method Result
Antenna Requirement 15.203 -- PASS
Transmitter power and Transmitter off- ANSI C63.10-2020 Section
times 15.255(b)(3) 9.2.1/9.2.2 PASS
] . 15.215 (c), ANSI C63.10-2020
Occupied bandwidth ] PASS
15.255 (b)(3) Section 9.4
i i issi ANSI C63.10-2020
Radiated spurious emissions below 40 15.255 (d)(2) _ PASS
GHz Section 9.11
i isgi i i ANSI C63.10-2020
Radiated emissions outside assigned 15.255 (d)(3) PASS
band and above 40 GHz up to 200 GHz Section 9.10
N ANSI C63.10-2020
Frequency stability 15.255 (f) ] PASS
Section 9.5

Declaration of EUT Family Grouping:
Model No.: HP222-7Z, HP222-ZT

Only the model HP222-Z was tested, since according to the declaration from the applicant, the
electrical circuit design, PCB layout, components used, internal wiring and functions were identical for
all the above models, with only difference on Whether the button has a logo.
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4 General Information
4.1 Details of E.U.T.

Power supply:

3V DC which from button cell

Operation Frequency: | 60GHz-64GHz

Modulation Type: FMCW
Antenna Type: AiP
Antenna Gain: 7.43dBi

Remark: The information in this section is provided by the applicant or manufacturer, SGS is not
liable to the accuracy, suitability, reliability or/and integrity of the information.

4.2 Description of Support Units

Description

Manufacturer Model No. Serial No.

DC power supply

4.3 Measurement Uncertainty

Test Item Measurement Uncertainty

Transmitter power and power

. +4.8dB
spectral density

Occupied bandwidth 3%

Radiated Spurious Emissions Below 1GHz

+ 6.0dB for 3m; £ 5.0dB for 10m

Radiated Spurious Emissions Above 1GHz

18GHz)

Remark:

The Ui (lab Uncertainty) is less than Ucisprietsi (CISPR/ETSI Uncertainty), so the test results
— compliance is deemed to occur if no measured disturbance level exceeds the disturbance limit;
— non-compliance is deemed to occur if any measured disturbance level exceeds the disturbance limit.
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4.4 Test Location

4.5

4.6

4.7

All tests were performed at:
SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen Branch

No. 1 Workshop, M-10, Middle Section, Science & Technology Park, Nanshan District, Shenzhen,
Guangdong, China. 518057.

Tel: +86 755 2601 2053 Fax: +86 755 2671 0594
No tests were sub-contracted.

Test Facility
The test facility is recognized, certified, or accredited by the following organizations:
* A2LA (Certificate No. 3816.01)

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory is accredited by the
American Association for Laboratory Accreditation(A2LA). Certificate No. 3816.01.

* VCCI (Member No. 1937)

The 3m Fully-anechoic chamber for above 1GHz, 10m Semi-anechoic chamber for below 1GHz,
Shielded Room for Mains Port Conducted Interference Measurement and Telecommunication Port
Conducted Interference Measurement of SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen EMC laboratory have been registered in accordance with the Regulations for Voluntary
Control Measures with Registration No.: G-20026, R-14188, C-12383 and T-11153 respectively.

* FCC -Designation Number: CN1336

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized
as an accredited testing laboratory.

Designation Number: CN1336. Test Firm Registration Number: 787754.
e Innovation, Science and Economic Development Canada

SGS-CSTC Standards Technical Services Co., Ltd., Shenzhen EMC Laboratory has been recognized
by ISED as an accredited testing laboratory.

CAB identifier: CN0O0O6.
IC#: 4620C.

Deviation from Standards
None

Abnormalities from Standard Conditions
None
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5 Equipment List
Equipment Manufacturer Model No. [Inventory No.| Cal Date |Cal Due Date
Loop Antenna ETS-Lindgren 6502 SEMO003-08 | 2023-11-20 | 2025-11-19
3m Semi-Anechoic ETS-LINDGREN N/A SEMO001-01 | 2023-06-19 | 2026-06-18
Chamber
MXE EMI Receiver Agilent Technologies N9038A SEMO004-15 | 2024-08-14 | 2025-08-13
BiConiLog Antenna ETS-LINDGREN 3142C SEMO003-01 | 2023-09-16 | 2025-09-15

Pre-Amplifier Agilent Technologies 8447D SEMO005-01 | 2025-03-13 | 2026-03-12
Measurement Software AUDIX e3 V8'227014'6' N/A N/A N/A

Coaxial Cable SGS N/A SEMO025-01 | 2024-07-06 | 2025-07-05

3m Fully-Anechoic
Chamber AUDIX N/A SEMO001-02 | 2024-05-11 | 2027-05-10
EXA Signal .
Analyzer(10Hz-44GHz) Keysight N9010A SEMO004-20 | 2025-03-29 | 2026-03-28
Horn An;%rgﬁgoowmz- Rohde&Schwarz HF907 SEMO003-07 | 2023-07-23 | 2025-07-22
Microwave system
amplifier (0.5GHz- Agilent 83017A SEMO005-25 | 2024-09-14 | 2025-09-13
26.5GHz)
Broad-Band Horn | gop\waARZBECK | BBHA 9170 | SEM003-15 | 2024-08-10 | 2025-08-09
Antenna(15GHz-40GHz)
Programmable Votsch
Temperature Humidity Industrietechnik VT 4002 SEMO002-15 | 2025-03-18 | 2026-03-17
Chamber GmbH
Pre-amplifier . Cqmpliance
Directions Systems | PAP-2640-50 | SEMO005-08 | 2025-03-14 | 2026-03-13
(26GHz-40GH?z) Inc.

Coaxial Cable SGS N/A SEMO026-01 | 2024-07-06 | 2025-07-05
Waveguide(40-60GHz) REBES SWGl;lBQOZS_ 06303-01 2025-02-18 | 2028-02-17
Waveguide(50-75GHz) REBES SWGl;lBSOZS' 01525-09 | 2025-02-18 | 2028-02-17
Waveguide(75-110GHz) REBES SWGI—:180025- 01509-01 2025-02-18 | 2028-02-17

Waveguide(110- SWG-06025-
170GH?z) REBES FB 06302-01 2025-02-18 | 2028-02-17

Waveguide(140- SWG-05025-
220GH?z) REBES FB SEMO020-12 | 2025-02-18 | 2028-02-17
Waveguide Harmonic REBES STH-19SF-S1| 06937-01 | 2025-02-18 | 2028-02-17

Mixer(40-60GHz)
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Waveguide Harmonic

Mixer(50.75GH2) KEYSIGHT M1970V | MY51390966 | 2025-02-18 | 2028-02-17
Waveguide Harmonic

Mixor(75.110GH2) KEYSIGHT M1970W | MY51430883 | 2025-02-18 | 2028-02-17
Waveguide Harmonic REBES STH-06SF-S1| 06110-01 | 2025-02-18 | 2028-02-17

Mixer(110-170GHz)

Waveguide Harmonic

Mixer(140-220GHz) Rohde&Schwarz HM140-220 SEMO020-18 | 2025-02-18 | 2028-02-17

Signal Analyzer Rohde & Schwarz FSVv40 SEMO008-04 | 2025-03-13 | 2026-03-12
General used equipment
Equipment Manufacturer Model No. |Inventory No.| Cal Date [Cal Due Date

Humidity/ Temperature deli 8838 SEM002-32 | 2024-07-24 | 2025-07-23
Indicator

Humidity/ Temperature deli 8838 SEMO002-33 | 2024-07-24 | 2025-07-23
Indicator

Changchun
Barometer Meteorological DYM3 SEMO002-01 | 2025-03-17 | 2026-03-16

Industry Factory
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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 integrated on the main PCB and no consideration of replacement. The best case gain of the
antenna is 7.43dBi.

Antenna location: Refer to internal photos
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7 Radio Spectrum Matter Test Results

7.1 Transmitter power and Transmitter off-times

Test Requirement 47 CFR Part 15C Section 15.255 (b)(3)
Test Method: ANSI C63.10-2020 Section 9.2.1, 9.2.2
Limit:

The peak EIRP shall not exceed 20 dBm, and The sum of continuous transmitter off-times of at least
two milliseconds shall equal at least 16.5 milliseconds within any contiguous interval of 33
milliseconds.

7.1.1 E.U.T. Operation
Operating Environment:

Temperature: 214 °C Humidity: 52.7 % RH Atmospheric Pressure: 1020 mbar

7.1.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

Final test 01 TX mode_Keep the EUT in transmitting mode.

7.1.3 Test Setup Diagram

Antenna Tower

Geound Referente Mlane

Test Recelver [ oenres]
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7.1.4 Measurement Procedure and Data

a. For transmitter power test, the EUT was placed on the top of a rotating table 1.5 meters above the
ground at a 0.5 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the
position of the highest radiation

b. 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.

c. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to the same hight and the rotatable table was turned from 0 degrees to 360 degrees to find the
maximum reading.

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

e. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

g. Repeat above procedures until all frequencies measured was complete.

Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor

Spectrum analyser setting during test.

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

2. SA set RBW=1MHz, VBW=3*RBW, Detector=Peak Trace: Max Hold, Peak Search.

3. During test, the EUT will be rotate for O degrees to 360 degrees in X, Y, Z axis to find the
maximum reading base on the previous test in different host-specific condition and the worst data
was record in the report.

Please Refer to Appendix for Details
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7.2 Occupied Bandwidth
Test Requirement 47 CFR Part 15C Section 15.215(c), 15.255 (b)(3)
Test Method: ANSI C63.10-2020 Section 9.4
Limit: 57-64GHz

7.21 E.U.T. Operation
Operating Environment:
Temperature: 214 °C Humidity: 52.7 % RH Atmospheric Pressure: 1020 mbar

7.2.2 Test Mode Description

Pre-scan / | Mode

Final test Code Description

Final test 01 TX mode_Keep the EUT in transmitting mode.

7.2.3 Test Setup Diagram

Fundamental or

Harmonic Mixer
Input from Test Spectrum
Fixture Analyser
Local
Oscillator
Source
Data Store

7.2.4 Measurement Procedure and Data
1. Place the EUT on the table and set it in the transmitting mode.

2. SA set RBW=1%~5% OBW, or a minimum of 1 MHz if this is not possible due to a large
OBW, VBW=3*RBW and Detector=Peak.

3. Measure and record the result of 20dB and 99% bandwidth.

Please Refer to Appendix for Details
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7.3 Radiated spurious emissions below 40 GHz

Test Requirement
Test Method:

47 CFR Part 15C Section 15.255 (d)(2)
ANSI C63.10-2020 Section 9.11

14 of 42

Limit:
Below 30MHz:
Frequency Field Strength (uV/m) Meas(t::;?:;t Distance
9 - 490 kHz 2,400/F (kHz) 300
490 - 1,705 kHz 24,000/F (kHz) 30
1.705-30 MHz 30 30

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.

Above 30MHz:

Frequency (MHz) Field Strength (uV/m) Meas(l:rrgrr\gg)t Distance
30-88 100** 3
88-216 150%* 3
216-960 200%* 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating

under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
part, e.g., 8§ 15.231 and 15.241.

Field strength at 3 m, dB(uV/m)*
Frequency (MHz) Within restricted bands
Peak Quasi Peak Average

0.009 - 0.090 148.5-128.5 NA 128.5 - 108.5**
0.090 - 0.110 NA 108.5 - 106.8** NA
0.110 - 0.490 126.8-113.8 NA 106.8 - 93.8**
0.490 - 1.705 73.8 - 63.0%*
1.705 - 30.0* 69.5

30 - 88 NA 40.0 NA

43.5
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216 - 960 46.0
Above 960 54.0
1000 - 200000 74.0 N/A 54.0

*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as
follows:

LimS2 = LimS1 + 20 log (S1/S2),
where S1 and S2 - standard defined and test distance respectively in meters.
**_ The limit decreases linearly with the logarithm of frequency.

Note: The above field strength limits applied from the lowest radio frequency generated in the device,
without going below 9 kHz up to the tenth harmonic of the highest fundamental frequency but not
exceeding 40 GHz for intentional radiators operated below 10 GHz and up to the fifth harmonic of the
highest fundamental frequency but not exceeding 200 GHz for intentional radiators operated above 30
GHz.

Field strength at 1 m, dB(uV/m)*
Frequency (MHz) Within restricted bands
Peak Quasi Peak Average
1000 - 200000 83.5 N/A 63.5

7.3.1 E.U.T. Operation
Operating Environment:
Temperature: 21.4°C Humidity: 52.7 % RH Atmospheric Pressure: 1000 mbar

7.3.2 Test Mode Description

Pre-scan /| Mode Description
Final test Code P
Final test 01 TX mode_Keep the EUT in transmitting mode.
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7.3.3 Test Setup Diagram

Antenna Tower Antenna Tower

Test Receiver [EI 1

‘ Gound Reference Plane

| Test Receiver || = |

30MHz-1GHz 1GHz-18GHz

0.6m Loop Antenna

Turntable Gound Reference Plane

Test Receiver

=

ENEIN Test Receiver | |

Gound Reference Plane

Below 30MHz

18GHz-40GHz
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7.3.4 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 1-18GHz, 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. For 18-40GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground at a
1 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.

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 t
tuned to the same hight (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 for Transmitting mode, and
found the X axis positioning which it is the worst case.

i. Repeat above procedures until all frequencies measured was complete.
Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 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.

Remark 3: Scan from 9kHz to 40GHz, 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: 01; Polarity: Horizontal

Level ({dBuVim)

80

70

g
8

2[} 1 N

10
0)
30 50 100 200 500 1000
Frequency (MHz)
Site : chamber
Condition: 3m HORIZONTAL
Job No. : 81136AT
Test Mode: 81
Ant Cable Preamp  Read Limit  Owver

Freg Factor Loss Factor Level Level Line Limit Remark

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

38.531 208.95 B.68 27.79 23.84 17.68 4B.80 -22.32 QP
88.964 11.61 1.15 27.62 24.57 9.71 43.58 -33.79 QP
182.419 14.23 1.73 27.28 23.54 12,38 43.58 -31.28 QP
398.723 28.75 2.55 27.12 23.83 20.81 46.88 -25.99 QP
678.489 25.57 3.46 27.88 24.77 26.80 46.80 -28.88 QP
q 955.438 28.18 4.27 26.37 24.88 30.80 46.80 -l6.88 QP
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Test Mode: 01; Polarity: Vertical

80 Level (dBuVim)
70
Litl]
50 =¥ i
|
40 ! |
[
30 -
20
10 M
0)
30 50 100 200 500 1000
Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job No. : 81136AT
Test Mode: 81
Ant Cable Preamp  Read Limit  Owver

Freg Factor Loss Factor Level Level Line Limit Remark

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

38.211 21.18 B.e7 27.79 24.24 18.22 4B.88 -21.78 QP
58.7e4 12.e4 B.87 27.73 24.94 18.72 4B.88 -29.28 QP
189.739 14.38 1.72 27.21 24.12 12.93 43.58 -38.57 QP
396.242 28.68 2.57 27.14 24,68 20.79 46.88 -25.21 QP
668.142 25.49 3.45 27.88 25.79 26.93 46.880 -19.87 QP
q 948.761 28.23 4.25 26.42 23.33 29.39 46.80 -le.6l1 QP
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Test Mode: 01; Polarity: Horizontal
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Frequency (MHz)

Site : chamber
Condition: 3m HORIZONTAL
Job No 1 B1186AT
Mode : RSE TX
Cable Ant Preamp  Read Limit  Owver
Freg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m dB
1 1498.781 4.89 26.77 54.78 56.82 32,99 74.80 -41.18 Peak
2 3132.679 e.84 32,18 54.98 57.89 48.41 74.88 -33.59 Peak
3  5864.443 8.65 34.4p 53.24 53.31 43,18 74.880 -38.82 Peak
4 7@96.999 8.58 35.79 53.19 54.38 A45.56 74.88 -28.44 Peak
5 11i1@s8.1e8 11.78 37.52 53.82 52.74 4A8.%94 74.88 -25.86 Peak

6 gl7588.568 14.68 43.58 52.68 38.56 44,22 54.88 -9.78 Average
7 pl7588.5%68 14.68 43.58 52.68 49.41 55.87 74.88 -18.93 Peak
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Test Mode: 01; Polarity: Vertical
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Frequency (MHz)
Site : chamber
Condition: 3m VERTICAL
Job No : B1186A4AT
Mode : RSE TX
Cable Ant Preamp  Read Limit  Owver

Freg Loss Factor Factor Level Level Line Limit Remark

MHz dB  dB/m dB  dBuV dBuV/m dBuV/m dB
1 1511.833 4.89 26.85 54.78 56.88 33.84 74.80 -48.16 Peak
2 3851.653 5.99 38.25 54.96 55.51 36.79 74.88 -37.21 Peak
3 5567.137 8.37 34,79 53.55 54.95 A4.47 74,88 -29.53 Peak
4 9205.548 18.68 37.11 53.51 52.67 46.87 74.88 -27.13 Peak
5 13442.818 13.16 38.89 53.86 51.49 58.39 74.88 -23.61 Peak

6 gl7844.5%98 14.75 43.99 52.43 38.89 44.26 54.88 -9.74 Average
7 pl7844.5%98 14.75 43.99 52.483 48.63 54.80 74.88 -19.28 Peak
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Test Mode: 01; Polarity: Horizontal
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18000 20000 40000
Frequency (MHz)

S5ite : chamber
Condition: 1m HORIZONTAL
Job No : B1186AT
Mode : RSE TX
Note :
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 18853.25%8 5.89 36.82 54.74 59.59 A4A7.56 83.54 -35.98 Peak
2 21328.218 6.88 36.96 55.15 53.86 A45.87 83.54 -37.67 Peak
3 24517.678 6.74 38.12 53.84 56.46 A7.48 83.54 -36.86 Peak
4 28763.178 7.88 38.24 53.29 53.96 45.99 83.54 -37.55 Peak
5 33824.75%8 7.77 48,39 51.99 51.22 A7.39 83.54 -36.15 Peak
6 p39523.75%8 7.53 42,72 52.13 51.17 49.29 83.54 -34.25 Peak
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Test Mode: 01; Polarity: Vertical
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Frequency (MHz)
Site : chamber
Condition: 1m VERTICAL
Job No : B1186AT
Mode : RSE TX
Note :
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 1%834.778 e6.18 36.76 54.82 53.12 46.16 83.54 -37.38 Peak
2 22285.218 6.18 36.79 53.24 54.49 44,13 83.54 -39.41 Peak
3 25823.820 7.37 38.89 52.19 58.25 44,32 83.54 -39.22 Peak
4 31e55.658  7.86 39.62 52.17 49.82 45,13 83.54 -38.41 Peak
5 36316.868 8.89 41.31 58.26 48.63 AT7.77 83.54 -35.77 Peak
6 p39968.878 7.73 43.1p 51.82 49.68 A48.75 83.54 -34.79 Peak
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7.4 Radiated emissions outside assigned band and above 40 GHz up to 200 GHz

Test Requirement
Test Method:

47 CFR Part 15C Section 15.255 (d)(3)
ANSI C63.10-2020 Section 9.10

Limit:
Above 40GHz:
Frequency (GHz) 3 m distance Distance (m) (dBuV/m)*, (dBuV/m)*,
(pW/cm2) peak average
40 - 200 90 3.0 105.31 85.31
40 - 200 90 1.0 114.85** 94.85**

- Field strength was calculated per equation (26) of ANSI C63.10-2020 section 9 as follows:
E=sqrt(PDx377), where PD is the power density at the distance specified by the limit in W/m2, E-
field strength in V/m.

**~ The limit for other test distance was calculated using the inverse distance extrapolation
factor as follows:

LimS2 = LimS1 + 20 log (S1/S2), where S1 and S2 - standard defined and test distance
respectively in meters.

7.4.1 E.U.T. Operation
Operating Environment:
Temperature: 23.2°C 45.8 % RH

Humidity: Atmospheric Pressure: 1020

7.4.2 Test Mode Description

mbar

Mode
Code

Pre-scan /

Final test Description

Final test 01 TX mode_Keep the EUT in transmitting mode.
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7.4.3 Test Setup Diagram

Antenna Tower

Gound Reference Plane

Test Receiver

Above 40GHz

7.4.4 Measurement Procedure and Data

a. For above 40GHz, the EUT was placed on the top of a rotating table 1.5 meters above the ground
at a 1 meter fully-anechoic chamber. The table was rotated 360 degrees to determine the position of
the highest radiation

b. 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.

c. For each suspected emission, the EUT was arranged to its worst case and then the antenna was
tuned to the same hight (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.

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

e. 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.

f. The radiation measurements are performed in X, Y, Z axis positioning for Transmitting mode, and
found the X axis positioning which it is the worst case.

g. Repeat above procedures until all frequencies measured was complete.
Remark 1: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor

Remark 2: 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: 01; Polarity: Horizontal
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| Keysight Spectrum Analyzer - Swept SA

EXT MIXER

Center Freq 48.500000000 GHz

Ref 126.99 dBpV

CORREC | SENSE:INT]

[ /NALIGN OFF

[11:46:14 AM Ay

Trig: Free Run

PNO: Fast —»—
#Atten: 30 dB

IFGain:Low

#VBW 3.0 MHz

#Avg Type: RMS
Avg|Hold: 100/100

TRACE| 4
TYPE
oer

Mkr1 51.580 825 GHz|

63.490 dBuV|

Stop 57.000 GHz

#Sweep 101.3 ms (40001 pts)

STATUS

48.500000000 GHz

StartFreq
40.000000000 GHz

Stop Freq
57.000000000 GHz

CF Step
00000000 GHz
Man

1.

=

Scale Type

Lin

Test Mode: 01; Polarity: Vertical

| Keysight Spectrum Analyzer - Swept SA

EXT MIXER

Center Freq 48.500000000 GHz

Ref 126.99 dBpV

Start 40.000 GHz
H#Res BW 1.0 MHz

CORREC | SENSE:INT]

[ /NALIGN OFF

Trig: Free Run

PNO: Fast —»—
#Atten: 30 dB

IFGain:Low

#VBW 3.0 MHz

#Avg Type: RMS
Avg|Hold: 100/100

[11:49:21 AM Apri8, 2025
4

TrrE
oe7

Mkr1 54.124 450 GHz|

63.582 dBuV|

Stop 57.000 GHz

#Sweep 101.3 ms (40001 pts)

48.500000000 GHz

StartFreq
40.000000000 GHz

Stop Freq
57.000000000 GHz

CF Step
1.700000000 GHz
uto Man

Scale Type

Log Lin

|

Frequency Distance (M) PK Value PK Limit AV Limit Polarization | Result
(GHz) (dBuV/m) (dBuVv/m) (dBuV/m)
51.580 1 63.490 114.85 94.85 H PASS
54.124 1 63.582 114.85 94.85 V PASS
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Test Mode: 01; Polarity: Horizontal

e Keysight Spectrum Analyzer - Swept SA
EXT MIXER | SENSE:INT] [ ANALIGN OFF [11:38:39 AM Apr18, 2025

Center Freq 69.500000000 GHz ) #Avg Type: RMS TRACE] 4
PNO: Fast —#— 1rig: Free Run Avg|Hold: 100/100 TEE
IFGain:Low #Atten: 30 dB o7 AR

Mkr1 68.767 125 GHZ
Ref 126.99 dBpvV 72.125 dBpV|

Scale Type

Stop 75.000 GHz |5 S

#VBW 3.0 MIHz #Sweep 101.3 ms (40001 pts]
STATUS

Test Mode: 01; Polarity: Vertical

. Keysight Spectrum Analyzer - Swept SA
EXT MIXER [ SENSE:INT] [ A\VALIGN OFF [11:41:55 AM Ay
Center Freq 69.500000000 GHz i #Avg Type: RMS TRACE 4
PNO: Fast —»— Trig: Free Run Avg|Hold: 100/100 TiES
IFGain:Low #Atten: 30 dB oe Ll

Mkr1 68.145 350 GHz|
Ref 126.99 dBpV 72.227 dBpV)|

CF Step
1.100000000 GHz
Auto Man
JE—
JE—
Scale Type
Stop 75.000 GHz
#VEBW 3.0 MHz #Sweep 101.3 ms (40001 pts)
Frequency Distance (M) PK Value PK Limit AV Limit Polarization | Result
(GHz) (dBuV/m) (dBuV/m) (dBuV/m)
68.767 1 72.125 114.85 94.85 H PASS
68.145 1 72.227 114.85 94.85 Vv PASS
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Test Mode: 01; Polarity: Horizontal

o Keysight Spectrum Analyzer - Swept SA
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IMSG
Frequency . PK Value PK Limit AV Limit .
D M Polarization | Result
(GHz) 'stance (M) (dBuVv/m) (dBuVv/m) (dBuV/m)
83.585 1 76.978 114.85 94.85 H PASS
84.226 1 76.971 114.85 94.85 \% PASS
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Test Mode: 01; Polarity: Horizontal
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o Keysight Spectrum Analyzer - Swept SA
EXT MIXER CORREC ‘
Center Freq 125.000000000 GHz
PNO: Fast —%—
IFGain:Low

SENSE:INT] [ ANALIGN OFF
#Avg Type: RMS

Avg|Hold: 1001100

[12:13:38 PM Apr18, 2025

TRACE 1
o

Mkr1 131.767 0 GHz

78.416 dBpV|

Trig: Free Run
#Atten: 30 dB

Ref 126.99 dBpvV

Auto

Stop 140.00 GHz |5

#Sweep 100.0 ms (60001 pts)

STATUS

#VBW 3.0 MHz

3.000000000 GHz

140.00000000 GHz

CF Step

Man

Scale Type

Lin

Test Mode: 01; Polarity: Vertical

. Keysight Spectrum Analyzer - Swept SA
EXT MIXER CORREC |

Center Freq 125.000000000 GHz i
PNO: Fast —»— 17ig: FreeRun

IFGain:Low #Atten: 30 dB

SENSE:INT] [ /NALIGN OFF
#Avg Type: RMS

Avg|Hold: 1001100

[12:16:21 PM A

TRACE 4
Mkr1 132.899 5§ GHzZ
79.218 dBuV|

Ref 126.99 dBpv

3
Auto

Stop 140.00 GHz
#Sweep 100.0 ms (60001 pts)

#VBW 3.0 MHz

000000000 GHz

CF Step

Man

Scale Type

Report No.: SZCR250300118603

Frequency . PK Value PK Limit AV Limit o
D M Polarization | Result
(GH2) istance M) | @puvim) | (@Buvim) | (dBuvim)
131.767 1 78.416 114.85 94.85 H PASS
132.899 1 79.218 114.85 94.85 \Y PASS
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Test Mode: 01; Polarity: Horizontal
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s Keysight Spectrum Analyzer - Swept SA
EXT MIXER

SENSE:INT] [ /NALIGN OFF

Center Freq 155.000000000 GHz ) #Avg Type: RMS
PNO: Fast —#— 1rig: Free Run Avg|Hold: 100/100 T

IFGain:Low #Atten: 30 dB D;E' PPPPPP
Mkr1 156.700 § GH2|
79.827 dBpV|

[12:22:39 PM Apr18, 2025
TRACE

Ref 126.99 dBpvV

Start 140.00 GHz
#Res BW 1.0 MHz

Stop 170.00 GHz
#Sweep 100.0 ms (60001 pts)

STATUS

#VBW 3.0 MHz

170.00000000 GHz

p
3.000000000 GHz
Man

Auto

Test Mode: 01; Polarity: Vertical

e Keysight Spectrum Analyzer - Swept SA
EXT MIXER SENSE:INT] [ /NALIGN OFF [12:19:38 PM A

Center Freq 155.000000000 GHz ) #Avg Type: RMS TRACE] 4
PNO: Fast —#— 1rig: Free Run Avg|Hold: 100/100 TEE
IFGain:Low #Atten: 30 dB oe7 s

Ref 126.99 dBpvV

Start 140.00 GHz
#Res BW 1.0 MHz

Stop 170.00 GHz

#VBW 3.0 MIHz #Sweep 100.0 ms (60001 pts)

170.00000000 GHz

CF Step
3.000000000 GHz
Auto Man

Report No.: SZCR250300118603

IMSG
Frequency Distance (M) PK Value PK Limit AV Limit Polarization | Result
(GHz) (dBuVv/m) (dBuVv/m) (dBuV/m)
156.700 1 79.827 114.85 94.85 H PASS
157.002 1 79.747 114.85 94.85 \'% PASS
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Test Mode: 01; Polarity: Horizontal
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s Keysight Spectrum Analyzer - Swept SA
EXT MIXER

SENSE:INT] [ /NALIGN OFF

Center Freq 173.838750000 GHz ) #Avg Type: RMS
PNO: Fast —#— 1rig: Free Run Avg|Hold: 100/100 T

IFGain:Low #Atten: 30 dB D;E' PPPPPP
Mkr1 172.180 64 GHZz
74.905 dBpV|

[12:28:58 PM Apr18, 2025
TRACE

Ref 126.99 dBpvV

Start 170.000 GHz
#Res BW 1.0 MHz

Stop 177.678 GHz
#Sweep 100.0 ms (100001 pts

STATUS

#VBW 3.0 MHz

177.67750000 GHz

p
767.750000 MHz
Man

Auto

Test Mode: 01; Polarity: Vertical

e Keysight Spectrum Analyzer - Swept SA
EXT MIXER SENSE:INT] [ /NALIGN OFF [12:32:04 PM &

Center Freq 173.838750000 GHz ) #Avg Type: RMS TRACE] 4
PNO: Fast —#— 1rig: Free Run Avg|Hold: 100/100 TEE
IFGain:Low #Atten: 30 dB oe7 s

Mkr1 170.064 64 GHZz

Ref 126.99 dBpvV 74.491 dBpV|

Start 170.000 GHz
#Res BW 1.0 MHz

Stop 177.678 GHz

#VBW 3.0 MIHz #Sweep 100.0 ms (100001 pts

177.67750000 GHz

CF Step
767.750000 MHz
Auto Man

Report No.: SZCR250300118603

IMSG
Frequency Distance (M) PK Value PK Limit AV Limit Polarization | Result
(GHz) (dBuVv/m) (dBuVv/m) (dBuV/m)
172.180 1 74.905 114.85 94.85 H PASS
170.064 1 74.491 114.85 94.85 \'% PASS

&R

ing Services &

1

available on request or accessible at

sample(s) are retain

https://www..

f tes

tion report

.com/en/Terms-and-

act at telephon

[ o Worshop -0, e Sein,Sce TehnlogyPa, NrshnDisti SerzenGuangn,Chine 518057t (86-755) 26012053 f (86-755) 26710504  www.sgsgroup.com.cn
|E - % - RUGEURNREEI- 10615 5 #45:518057  t (85-755)26012083 _{ (85-755) 2710504 _sgs oina@sgs.com

755)

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed overleaf,
itions. 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 transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such
ed for 30 days only.

Member of the SGS Group (SGS SA)




SGS-CSTC Standards Technical Services Co., Ltd. Shenzhen Branch

SZEMC-TRF-01 Rev. A/l Report No.: SZCR250300118603
Page: 32 of 42
7.5 Frequency Stability
Test Requirement 47 CFR Part 15C Section 15.255 (f)
Test Method: ANSI C63.10-2020 Section 9.5
Limit:
Frequency (GHz) Limit

The signal must be contained within assigned

57-64 frequency band.

7.5.1 E.U.T. Operation
Operating Environment:
Temperature: 21.4°C Humidity: 47.4 % RH Atmospheric Pressure: 1020 mbar

7.5.2 Test Mode Description

Pre-scan /| Mode

Final test Code Description

Final test 01 TX mode_Keep the EUT in transmitting mode.

7.5.3 Test Setup Diagram

Fundamental or

Harmonic Mixer
Input from Test Spectrum
Fixture Analyser
Local
Oscillator
Source
Data Store
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7.5.4 Measurement Procedure and Data
1. Temperature conditions:
a) The RF output port of the EUT was connected to Frequency Meter;
b) Set the working Frequency in the middle channel;
¢) record the 20°C and norminal voltage frequency value as reference point;
d) vary the temperature from 0°C to 40°C with step 10°C

e) when reach a temperature point, keep the temperature banlance at least 1 hour to make the
product working in this status;

f) read the frequency at the relative temperature.

2. Voltage conditions:

a) record the 20°C and norminal voltage frequency value as reference point;
b) vary the voltage from -15% norminal voltage to +15% voltage;

read the frequency at the relative voltage.

Remark: Manufacturer declared that the minimum temperature for normal operation of this product is
0°C.

Please Refer to Appendix for Details
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8 Test Setup Photo

Refer to Appendix - Test Setup Photo for SZCR2503001186AT

9 EUT Constructional Details (EUT Photos)

Refer to Appendix — External and Internal Photos for SZCR2503001186AT

o Co. Ltd
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10 Appendix

1. Transmitter power and Transmitter off-times

Peak Power- Horizontal

. Keysight Spectrum Analyzer - Swept SA (3]
EXT MIXER SENSE:INT] [ AAIGNOFF __ [10:23:43AMApr23, 2025

Sweep Time 10.0 s Avg Type: RMS TRACE] 4 TracelDetector
PNO: Fast ~»- 1rig: FreeRun Avg|Hold: 100/100 TYPE| M
DET| A N

IFGain:Low Atten: 34 dB
Mkr1 60.040 GHz
Ref 129.99 dBuvV 112.728 dBuVv

Select Trace

Clear Write

'.1

Trace Average

View Blank
Trace On

Center 61.000 GHz Span 4.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 10.00 s (1001 pts)
E STATUS

Peak Power- Vertical

| Keysight Spectrum Analyzer - Swept SA = ==
EXT MIXER SENSE:INT| [ AAIGNOFF _ [02:35:20PMA

Marker 1 60.040000000000 GHz Avg Type: RMS TRACE 2 Peak Search
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE] M
T

IFGain:Low Atten: 34 dB

Mkr1 60.040 GHz NextPeak
Ref 129.99 dBpV 08544 4BV

Next Pk Right

Next Pk Left

Marker Delta|

Mkr—CF

Mkr—RefLvl

Center 61.000 GHz Span 4.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz 10.00 s (1001 pts) |
MSG
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Average Power- Horizontal

[ Keysight Spectrum Analyzer - Swept SA

[ ]

EXT MIXER

Marker 1 60.040000000000 GHz

PNO: Fast
IFGain:Low

Ref 129.99 dBpV

Center 61.000 GHz
#Res BW 1.0 MHz

MsG

—»— Trig: Free Run
Atten: 34 dB

SENSE:INT| | /ANALIGN OFF
Avg Type: RMS

AvglHold: 1001100

[11:43:22 AM Apr23, 2025

Peak Search

NextPeak

Mkr1 60.040 GHz
95.791 dBpv

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

#VBW 3.0 MHz*

Average Power - Vertical

[ Keysight Spectrum Analyzer - Swept SA

o

=

EXT MIXER CORREC

Marker 1 60.036000000000 GHz

PNO: Fast
IFGain:Low

Ref 129.99 dBpV

Center 61.000 GHz
#Res BW 1.0 MHz

MsG

Trig: Free Run
Atten: 34 dB

[05:27:18 PM Apraz, 2025

TRACH 4
ANNNNN

VP
DET

Mkr1 60.036 GHz

79.379 dBpV

SENSE:INT| [ /ANALIGN OFF
Avg Type: RMS

AvglHold: 100100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

MKr—RefLvl

#VBW 3.0 MHz*

Span 4.000 GHz

#Sweep 10.00 s (1001 pts) |
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Frequency | Polarity | dBuV/m | Mesured | Desensitization | Final EIRP EIRP | Result | Remark
(GHz2) @ 0.5m EIRP Factor(dB) (dBm) Limit
(dBm) (dBm)
Horizontal | 112.728 1.94 10.11 12.05 20 Pass peak
60.040 Horizontal | 95.791 -15.00 10.11 -4.89 20 Pass | Average
Vertical 98.344 -12.45 10.11 -2.34 20 Pass peak
Vertical 79.379 -31.41 10.11 -21.3 20 Pass | Average
Remark:
E[dBuV/m] = EIRP[dBm] - 20 log(d[meters]) + 104.77, where E = field strength and d = distance at which field

strength limit is specified in the rules
E[dBuV/m] + 20 log(d[meters]) - 104.77
Final EIRP[dBm]=Mesured EIRP[dBm]+ Desensitization Factor[dB]

EIRP[dBm] =

The FMCW Desensitization factor

FMCW _ Desensitization | Desensitization
Witdh(MHz) | Tee(Us) | RBW(MHZ) | = oring Factor(dB)
2311.9 100 1 0.097 10.11

FMCW desensitization factor =-

1

10*Log(a)=-10*L0g(0.097)= 10.11dB

a=
2In(2)| | BWey
/4 TeynB
where
a is the reduction in amplitude
BWeninp is the FMCW Chirp Bandwidth
Tchirp is the FMCW Chirp Time
B is the 3 dB IF Bandwidth = RBW
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Transmitter off-times (ms)

| Keysight Spectrum Analyzer - Swept SA

EXT MIXER [ SENSE:INT| [ /NALIGN OFF  [06:46:48 PM Apri7, 2025

Marker 1 48.0000 ms i Avg Type: Log-Pwr
5 —— Trig: Free Run

Atten: 34 dB

[EREREE
Peak Search

]

TF; P NNNNN
AMKr1 48.00 ms NextPeak
Ref 129.99 dBuvV -0.14 dB

Next Pk Right
.1A2 ex ig
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Marker Delta

Center 61.000000000 GHz Span 0 Hz

Res BW 1.0 MHz #VEBW 3.0 MHz Sweep 200.0 ms (1001 pts) |
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| Keysight Spectrum Analyzer - Swept SA
EXT MIXER CORREC [ SENSE:INT] [ /\ALTGN OFF
Avg Type: Log-Pwr

PNO: Fast —»— 1rig: Free Run e
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e Keysight Spectrum Analyzer - Swept SA
EXT MIXER [ SENSE:INT] [ /NALIGN OFF _ [06:51:30 PM Apri7, 2025
Marker 1 7.00000 ps Trig Delay-100.0 ps ~ Avg Type: Log-Pwr TRACE

3
TrPE R
IFGain:Low Atten: 34 dB e NI

PNO: Fast —»— 11ig: Video
AMkr1 7.000 us e
19.05 dB

Ref 129.99 dBpV

Next Pk Right

Next Pk Left

Marker Delta

Center 61.000000000 GHz Span 0 Hz
Res BW 1.0 MHz #VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

MSG

Frequency (GHz) Transmitter off-times (ms) Limit (ms) Result

61 47.993 =16.5 Pass
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2. Occupied bandwidth

99% Occupied Channel Bandwidth

. Keysight Spectrum Analyzer - Occupied BW
EXT MIXER

| SENSE:INT] /N ALIGN OFF [07:30:42 PM Apr17, 2025
Center Freq: 61.000000000 GHz Radio Std: None
o Trig: Free Run AvglHold:>10M0
#IFGain:Low Radio Device: BTS

TracelDetector

Clear Write

Center 61 GHz
#Res BW 1 MHz #VBW 3 MHz

Occupied Bandwidth Total Power 140 dBpV

2.3119 GHz Detector|

Peak»
Transmit Freq Error 193.96 MHz % of OBW Power 99.00 % Man

x dB Bandwidth 2.348 GHz x dB -26.00 dB

[ Keysight Spectrum Analyzer - Occupied BW
EXT MIXER CORREC | SENSE:INT] [ /\ALIGN OFF [07:31:09 PM Apr 17, 2025
Marker 1 62.352 GHz Center Freq;: 61.000000000 GHz Radio Std: None Trace/Detector
—»— Trig: Free Run Avg|Hold: 10/10
#FGain:Low Radio Device: BTS

Mkri1 62.352 GHz
Ref13099cByV 106.32dBpV

Clear Write

Center 61 GHz Span 4 GHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 10 s

Occupied Bandwidth Total Power 140 dBpV
2.3119 GHz

Transmit Freq Error 193.96 MHz % of OBW Power 99.00 %
x dB Bandwidth 2.348 GHz x dB -26.00 dB
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Frequency Range 99% OCW - -
(GH2) (GH2) FL (GHz) Limit (GHz) Frn (GHz) Limit (GHz) Result
60-64 2.3119 60.04 =60 62.352 <64 Pass

Remark: FL: Frequency Low Band Edge, Fu: Frequency High Band Edge

$65-CS %W‘ i Ao L1
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3. Frequency stability
Frequency Stability vs temperature:
1. Test for 60GHz to 64GHz
Frequency | Temperature | Voltage Limit Limit
o FL (GHz Fu (GHz Result
(GHz) (°C) (v DC) LGH2) | GHyy | FHCHD | (Ghy)
50 3.0 60.040 =60 62.352 = Pass
40 3.0 60.040 =60 62.352 < Pass
30 3.0 60.040 =60 62.352 < Pass
60-64 20 3.0 60.040 =60 62.352 = Pass
10 3.0 60.040 =60 62.352 < Pass
0 3.0 60.040 =60 62.352 = Pass
-10 3.0 60.040 =60 62.352 = Pass
Frequency Stability vs voltage:
1. Test for 60GHz to 64GHz
Frequency Voltage | Temperature Limit Limit
o FL (GHz Fu (GHz Result
(GHz) v DO) (°C) LGHD) | gz | P CHD) | (Ghg)
2.7 25 60.040 =60 62.352 S Pass
60-64 3.0 25 60.040 =60 62.352 = Pass
3.3 25 60.040 =60 62.352 = Pass
Remark:

F.: Frequency Low Band Edge, Fu: Frequency High Band Edge
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