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Name: Lumi United Technology Co., Ltd

Applicant Address: B1, Chongwen Park, Nanshan iPark, Liuxian
Avenue, Taoyuan Residential District, Nanshan
District, Shenzhen, China
Name: Lumi United Technology Co., Ltd
Manufacturer Address: B1, Chongwen Park, Nanshan iPark, Liuxian

Avenue, Taoyuan Residential District, Nanshan
District, Shenzhen, China

Equipment Under Test

Name: Presence Multi-Sensor FP300
Model/Type: PS-S04E

Additional Model: PS-S04D

Serial NO.: N/A
Sample NO.: FCCSZ2025-0020 2-1
Date of Receipt. Feb.14,2025 Date of Testing Feb.14,2025~ May 30,2025
Test Specification Test Result
FCC Part 15, Subpart C (15.255) PASS

Evaluation of Test Result

Compiled by: Reviewed by: Approved bY
N7 i A
Liang Jiatong Mo Xianbiao Dong Sanbi
Name Signature Name Signature Name Signature
Other Aspects: NONE.
Abbreviations:OK, Pass= passed Fail = failed N/A= not applicable EUT= equipment, sample(s) under tested

This test report relates only to the EUT, and shall not be reproduced except in full, without written approval of CVC.
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1 SUMMARY OF TEST RESULTS
The EUT has been tested according to the following specifications:
APPLIED STANDARD: FCC Part 15.255
STANDARD SECTION TEST TYPE RESULT REMARK
AC Power Conducted
15.207 o N/A DC power supply
Emission
Transmitter )
15.255(d) . L PASS See section 3.2
Spurious Emissions
15.215(c) Occupied Bandwidth PASS See section 3.4
Duty cycle, Off Time )
15.255(c)(2) ) PASS See section 3.3
Requirement
15.255(c)(2) EIRP PASS See section 3.5
15.255(f) Frequency stability PASS See section 3.6
The test is not applicable since
15.255(h) Group Installation N/A there are no external phase-locking
inputs in this EUT
15.203 Antenna Requirement PASS See section 3.7
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1.1 LIST OF TEST AND MEASUREMENT INSTRUMENTS
Equipment Manufacturer Model No. Serial Number intczz:rllvlal Cal. Day Cal. Due
RE Test - 3M Chamber
Spectrum Analyzer R&S FSV 40 CS030001 1 year 2025/04/23 2026/04/22
EMI Test Receiver R&S ESR3 CS0300005 1 year 2025/05/22 2026/05/21
Loop antenna (8.3k~30MHz) Rohde&Schwarz HFH2-Z2E 100951 1 year 2024/06/04 2025/06/03
Horn antenna(1GHz-18GHz) ETS-Lindgren 3117 CS0300007 1 year 2025/03/29 2026/03/28
Horn antenna(18GHz-40GHz) STEATITE QMS-00880 CS0300008 1 year 2025/03/22 2026/03/21
Automatic control unit(RSE) R&S OSP220 CS0300019 1 year 2024/07/03 2025/07/02
Filter group(RSE-BT/WiFi) R&S WiFi/ BTlva”am CS0300020 | 1year | 2025/04/23 | 2026/04/22
Filter group(RSE-Cellular) R&S Cellular Variant 1 | CS0300021 1 year 2025/04/23 2026/04/22
Preamplifier(LGHz-18GHz) R&S SCU18F 080320031_ 1 year 2025/04/23 2026/04/22
Preamplifier(1GHz-18GHz) R&S SCU-18F CS0300031 1 year 2025/04/23 2026/04/22
Antenna(30MHz~1001MHz) SCHWARZBECK VULB9168 CS0200006 1 year 2025/01/23 2026/01/22
Preamplifier(1GHz-18GHz) R&S SCU-01F CS0200042 1 year 2025/04/23 2026/04/22
Preamplifier(18GHz-40GHz) R&S SCU40A CS0200045 1 year 2025/04/23 2026/04/22
Attenuator boyang BY--N-2W-5dB / 1 year 2025/01/23 2026/01/22
T humidi
emperat“r;eef‘e':d umidity yuhuaze / WK0001 lyear | 2025/04/29 | 2026/04/28
#2 control room MORI 433 CS0300028 3 year 2023/05/17 2026/05/16
3m anechoic chamber MORI 966 CS0300011 3 year 2023/05/17 2026/05/16
. . l.
Equipment Manufacturer Model No. Serial Number intcearlval Cal. Day Cal. Due
RE Test - 3M Chamber
3m anechoic chamber MORI 966 CS0300011 3 year 2023/05/19 2026/05/18
#2 control room MORI 433 CS0300028 3 year 2023/05/17 2026/05/16
Signal&Spectrum Analyzer keysight N9040B CS0300074 1 year 2025/05/22 2026/05/21
SA Expansion
Module(40-60GHz) VDI N9029AVIS | CS0300075 | 3year | 54540015 | 2025/00/14
SA Expansion
Module(60-90GHz) VDI N9029AV12 | CS0300076 | 3year | 545400/15 | 2025/00/14
SA Expansion
Module(90-140GHz) VDI N9029AV08 CS0300077 3 year 2024/09/15 2025/09/14
SA Expansion
Module(140-220GHz) VDI N9029AVOS | CS0300078 | 3year | 5454/00/15 | 2025/00/14
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1.2 MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the EUT as specified in CISPR 16-4-2:

Measurement Uncertainty

No. Item Measurement Uncertainty
1 Occupied Channel Bandwidth +1.86%
2 Radiated emission(9kHz-30MHZz) +/-5.6 dB
3 Radiated Emissions(30MHz-1GHz) +5.0dB
4 Radiated Emissions(1GHz-18GHz) +4.8dB
5 Radiated Emissions(18GHz-40GHz) +5.1dB
6 Radiated Emissions(40GHz-60GHz) +4.8dB
7 Radiated Emissions(60GHz-90GHz) +4.8dB
8 Radiated Emissions(90GHz-140GHz) +5.0dB
9 Radiated Emissions(140GHz-220GHz) +5.1dB
10 | Radiated Emissions(220GHz-300GHz) +4.8dB
11 Temperature +0.73°C
12 Supply voltages +0.37 %
13 Humidity 3.9 %

Remark: 95% Confidence Levels, k=2.

1.3 TEST LOCATION

The tests and measurements refer to this report were performed by EMC testing Lab. of

CVC Testing Technology (Shenzhen) Co., Ltd.

Lab Address: No. 1301-14&16, Guanguang Road, Xinlan Community, Guanlan Subdistrict,

Longhua District, Shenzhen, Guangdong, China
Post Code: 518110 Tel: 0755-23763060-8805
Fax: 0755-23763060 E-mail: sz-kf@cvc.org.cn
FCC(Test firm designation number: CN1363)
IC(Test firm CAB identifier number: CNO0137)
CNAS(Test firm designation number: L16091)
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2 GENERAL INFORMATION
2.1 GENERAL PRODUCT INFORMATION

PRODUCT Presence Multi-Sensor FP300
BRAND N/A

TEST MODEL PS-S04E

ADDITIONAL MODEL PS-S04D

POWER SUPPLY DC 3V from battery(2*CR2450*3V)
MODULATIONTECHNOLOGY | FMCW

FREQUENCY RANGE 57 ~ 61.56GHz

PEAK OUTPUT POWER

19.57dBm (Maximum)

ANTENNA TYPE(Note 4)

AiP Antenna with 7.39dBi Gain

/O PORTS Refer to user’ s manual

CABLE SUPPLIED N/A

Note:
1. For more detailed features description, please refer to the manufacturer’s specifications or the User's Manual.

For the test results, the EUT had been tested with all conditions. But only the worst case was shown in test report.

2
3. EUT photo refer to report.
4

Since the above data and/or information is provided by the client, CVC is not responsible for the authenticity, integrity

and results of the data and information and/or the validity of the conclusion.
5. Only differences are the model name

2.2 OTHER INFORMATION

The EUT only have one channel.

CHANNEL FREQUENCY (MHz)

1 59800

2.3 TEST MODE

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, XYZ axis (if EUT with antenna diversity architecture) and packet
type.

The worst case was found when positioned on x axis for radiated emission. Following channel(s)
was (were) selected for the final test as listed below:

MODE MODEL FREQUENCY (GHz) TEST ITEM

™1 PS-S04E 59.8 ALL

LT13-R-1103-FCCmmwave-Al
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2.4 GENERAL DESCRIPTION OF APPLIED STANDARDS

The EUT is a RF product, according to the specifications of the manufacturers. It must comply with
the requirements of the following standards:

FCC PART 15, SUBPART C. SECTION 15.255

KDB 364244 D01 MEAS 15.255 RADARS V01R01

ANSI C63.10-2020

TCBC Workshop(2023.10.25) Part 15.255 Rules Amendment
Keysight Application Note 5952-1039

All test items have been performed and recorded as per the above standards.

2.5 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test
configuration during the tests.

Support Equipment

NO Description Brand Model No. Serial Number Supplied by

Support Cable

Quantity Length Detachable Shielded Cores

(Number) (cm) (Yes/ No) (Yes/ No) (Number) SB[

NO Description

LT13-R-1103-FCCmmwave-Al
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2.6 FARFIELD CONDITION FOR FREQUENCY ABOVE 18GHz

The equipment under test was transmitting while connected to its integral antenna and is placed on
a turn table. The measurement antenna is in the far field of the EUT per formula 2D%A where D is
the larger between the dimension of the measurement antenna and the transmitting antenna of the
EUT. In this case, "D" is the largest dimension of the measurement antenna. The EUT is
manipulated through all orthogonal planes representative of its typical use to achieve the highest
reading on the receive spectrum analyzer.

Antenna
Horn Antenna | Frequency Birarslian Wavelength Far field Measurement
(GHz) A(m) (A)(m) R(m)>=2D?/A Distance(D)(m)

18 0.08 0.0167 0.77

QMS-00880 3
40 0.08 0.0075 1.71
40 0.046 0.0075 0.56

HO19R 1
60 0.046 0.005 0.85
60 0.03 0.005 0.36

HO12R 1
90 0.03 0.0033 0.55
90 0.019 0.0033 0.22

HO8R 1
140 0.019 0.0021 0.34
140 0.012 0.0021 0.14

HO5R 1
220 0.012 0.0014 0.21
220 0.008 0.0014 0.09

HO3R 1
330 0.008 0.0009 0.14
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2.7 RADIATED TEST SETUP
Below 30MHz Test Setup:

FRP Dome

(Turntable)

St Ground Plane

8oem | 00| W f—  3m

Test Receiver|

z

30MHz-1GHz Test Setup:

FRP Dome

[ || EUT

(Turntable)

‘=p  GroundPlane

Test Receiver

(Antenna Tower)

[Controlle——

1GHz -40GHz Test Setup:

[ag ]| EuT

f

150CM

(Turntable)

=p-  GroundPlane

Spectrum Analyzer

Antenna

-] 000
Gmmpu

(Antenna Tower)

Pre-Amplifier

L

J [Eontrolle_ll'—
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Above 40GHz Test Setup:

(Antenna Tower)

Antenna

[Ae ]| EUT

f

150CM |

(Turntable)

‘== GroundPlane T oo Pre-Amplifier

Spectrum Analyzer| =+ ooy [ [ ] [Controller——

Configuration of Tested System

Test table

EUT (Powered from battery)
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3

TEST TYPES AND RESULTS

3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 Limit
Frequency Conducted Limits(dBuV)
MHz .
( ) Quasi-peak Average
0.15-0.5 66 t0 56 56 t0 46
05-5 56 46
5-30 60 50
NOTE: 1. The lower limit shall apply at the transition frequencies.
NOTE: 2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

3.1.2 Measurement procedure

a. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm above the

b.

conducting ground plane. The vertical conducting plane was located 40 cm to the rear of the
EUT. All other surfaces of EUT were at least 80 cm from any other grounded conducting
surface. The EUT and simulators are connected to the main power through a line
impedance stabilization network (LISN). The LISN provides a 50 ohm /50uH coupling
impedance for the measuring equipment. The peripheral devices are also connected to the
main power through a LISN. (Please refer to the Test photographs) Each current-carrying
conductor of the EUT power cord, except the ground (safety) conductor, was individually
connected through a LISN to the input power source.The equipment under test shall be
placed on a support of non-metallic material, the height of which shall bel.5m above the
ground,

The excess length of the power cord between the EUT and the LISN receptacle were folded
back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9 kHz.

3.1.3 Test setup

Shielding Room
= \(ortical Reference Ground Plane
— g0 cm—n

Test Receiver
e
il

OO

EUT

||

LISN LISN

M~J
e Horizontal Ground Reference Plang e
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3.1.4 Test results

N/A,DC power supply
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3.2 TRANSMITTER SPURIOUS EMISSIONS MEASUREMENT

3.2.1 Limit

Below 40 GHz radiated emissions which fall in the restricted bands, as defined in Section 15.205(a),
must also comply with the radiated emission limits specified in Section 15.209(a).

FREQUENCIES (MHz) FIELD STRENGTH MEASUREMENT DISTANCE
(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

NOTE: 1. The lower limit shall apply at the transition frequencies.

NOTE: 2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

NOTE: 3. As shown in 15.35(b), for frequencies above 1000MHz, the field strength limits are based on average detector,
however, the peak field strength of any emission shall not exceed the maximum permitted average limits, specified above
by more than 20dB under any condition of modulation.

Between 40 GHz and 200 GHz, the level of these emissions shall not exceed 90pW/cm2 at a
distance of 3 meters.

FCC Frequency [GHZz] EIRP

40 - 200 -10dBm

o . EIRP[dBm] = 10 x log(4 x 1t x d®> x PD[W/m?])
Limit conversion

according to ANSI C63.10-20209.2.3
(pPW/cm’to dBm ):

According to this formula, an emission limit of PD = 90 pW/cm” at a distance of d =

3 m corresponds to an equivalent isotropically radiated power of EIRP = -10 dBm.

LT13-R-1103-FCCmmwave-Al
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3.2.2 Measurement procedure

Measurement of harmonic and spurious emissions below 40 GHz

a. The EUT was placed on the top of a rotating table 1.5 meters(above 1GHz) and 0.8
meters(below 1GHz) above the ground at a 3 meters semi-anechoic chamber. The table
was rotated 360 degrees to determine the position of the highest radiation.

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

c. For below 1GHz was used bilog antenna, and above 1GHz was used horn antenna, and its
height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

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

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

f.For below 30MHz, a loop antenna with its vertical plane is place 3m from the EUT and rotated
about its vertical axis for maximum response at each azimuth about the EUT. And the centre
of the loop shall be 1m above the ground.

g. During the test, each emission was maximized by: having the EUT continuously working,
investigated all operating modes, rotated about all 3 axis (X, Y & Z) and considered typical
configuration to obtain worst position, manipulating interconnecting cables, For battery
operated equipment, the equipment tests shall be perform using fresh batteries. The
turntable was rotated to maximize the emission level.

NOTE:

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

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

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video
bandwidth is = 1/T (Duty cycle < 98%) or 10Hz(Duty cycle > 98%) for Average detection
(AV) at frequency above 1GHz.

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

5. The testing of the EUT was performed on all 3 orthogonal axes; the worst-case test
configuration was reported on the file test setup photo.

Measurement of harmonic and spurious emissions above 40 GHz

a. Connect the test antenna covering the appropriate frequency range to a spectrum analyzer
via an external mixer.

b. Set spectrum analyzer RBW = 1MHz, VBW = 3MHz, average detector.

c. Maximize all observed emissions. Note the maximum power indicated on the spectrum
analyzer. Adjust this reading, if necessary, by the conversion loss of the external mixer used
at the frequency under investigation and the external mixer IF cable loss.

d. Calculate the maximum field strength of the emission at the measurement distance

e. Calculate the power density at the distance specified by the limit from the field strength at
the distance specified by the limit

f.  Repeat the preceding sequence for every emission observed in the frequency band under
investigation.

3.2.3 Test setup
See section 2.7 of this report.

LT13-R-1103-FCCmmwave-Al
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3.2.4 Test results(9kHz-30MHz)

The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not
required to be report.
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3.2.5 Test results(30MHz-1GHz)

Test Mode: ™1 Frequency Range 30MHz-1000MHz

Detector Function Quasi-Peak(QP)

60

(

40

30 5 §

E
3
3
- ‘ - ’
] * 4
20 .1 . Q
i
10+
0 Il Il | Il Il |
30M 100M 1G
Frequency[Hz]
— QP Limit
4 QP Detector
NO Freq. Factor QP Value QP Limit QP Margin Height Angle Polarit
: [MHZ] [dB] [dBpV/m] [dBpV/m] [dB] [em] [°] y
1 40.671 19.43 19.67 40.00 20.33 100 260 Horizontal
2 101.593 15.64 14.95 43.50 28.55 100 320 Horizontal
3 160.575 20.13 18.22 43.50 25.28 100 220 Horizontal
4 360.900 22.00 21.02 46.00 24.98 100 340 Horizontal
5 454.126 24.37 23.99 46.00 22.01 100 80 Horizontal
6 790.556 30.22 30.70 46.00 15.30 100 160 Horizontal

Remark: 1. Level (dBuV/m) = Reading (dBuV) + Factor (dB/m).
2. Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. Margin(dB) = Limit[dBuV/m] - Level [dBpyV/m]

LT13-R-1103-FCCmmwave-Al
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Test Mode: ™1 Frequency Range 30MHz-1000MHz
Detector Function Quasi-Peak(QP)

60

50 |7
40 5
o 304
% ! 2 1 & %
4
] 4 * ® ¢
" . . .
10+
0 Il Il | Il Il |
30M 100M 1G
Frequency[Hz]
— QP Limit
4 QP Detector
NO Freq. Factor QP Value QP Limit QP Margin Height Angle Polarit
: [MHZ] [dB] [dBpV/m] [dBpV/m] [dB] [em] [°] y
1 59.491 19.47 18.89 40.00 21.11 100 50 Vertical
2 156.889 20.20 18.95 43.50 24.55 100 160 Vertical
3 266.025 19.52 19.03 46.00 26.97 100 270 Vertical
4 387.675 22.86 22.72 46.00 23.28 100 330 Vertical
5 603.133 27.61 28.13 46.00 17.87 100 80 Vertical
6 992.433 32.50 33.77 54.00 20.23 100 200 Vertical

Remark: 1. Level (dBuV/m) = Reading (dBuV) + Factor (dB/m).
2. Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
3. Margin(dB) = Limit[dBuV/m] - Level [dBpyV/m]
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3.2.6 Test results(1GHz-18GHz)

Test Mode:

T™M1

Frequency Range

1GHz-18GHz

Detector Function

PK/AV

80+

70+

60+

Level[dBpW/m]

— PK Limit

4 PKDetector

— AV Limit — Horzontal PK

4 AV Detector

3G

16

Frequency[Hz]

— Horzontal AV

8G

8G

18G

2382.538 -20.39 29.24 74.00 44.76 23.87 54.00 30.13 100 356 Horizontal
4801.380 -12.63 34.03 74.00 39.97 26.06 54.00 27.94 100 146 Horizontal
7228.823 -5.75 37.63 74.00 36.37 29.58 54.00 24.42 100 211 Horizontal
9694.169 -2.13 46.01 74.00 27.99 31.19 54.00 22.81 100 128 Horizontal
13165.017 0.49 43.66 74.00 30.34 32.57 54.00 21.43 100 324 Horizontal
17995.600 6.11 45.70 74.00 28.30 35.59 54.00 18.41 100 199 Horizontal

Remark:1. The emission levels of other frequencies were greater than 20dB margin.
2. Level (dBuV/m) = Reading (dBuV) + Factor (dB/m).
3. Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).

4. Margin(dB) = Limit(dBuV/m) - Level (dBuV/m)
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Test Mode:

T™M1

Frequency Range

1GHz-18GHz

Detector Function

PK/AV

80+

70+

60+

Level[dBpW/m]

— PK Limit

4 PKDetector

— AV Limit

— Vertical PK

4 AV Detector

3G

— Vertical AV

4G
Frequency[Hz]

8G

8G

18G

2042.904 -20.23 30.93 74.00 43.07 18.92 54.00 35.08 100 320 Vertical
3729.673 -16.21 33.92 74.00 40.08 22.21 54.00 31.79 100 131 Vertical
5177.618 -11.48 36.08 74.00 37.92 23.83 54.00 30.17 100 229 Vertical
7355.336 -5.81 37.07 74.00 36.93 31.16 54.00 22.84 100 230 Vertical
9952.695 -1.04 41.94 74.00 32.06 34.18 54.00 19.82 100 90 Vertical
14709.571 1.14 42.17 74.00 31.83 33.99 54.00 20.01 100 251 Vertical

Remark:1. The emission levels of other frequencies were greater than 20dB margin.
2. Level (dBuV/m) = Reading (dBuV) + Factor (dB/m).
3. Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
4. Margin(dB) = Limit(dBuV/m) - Level (dBuV/m)
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3.2.7 Test results(18GHz-40GHz)

Test Mode:

T™M1

Frequency Range

18GHz-40GHz

Detector Function

PK/AV

120

110

100

90

80

70

60

W

Level[dBuv/m]

50

30

20

-

{ 1 :
40

168G

206
Frequency[Hz]

306

406

NO. Freq. Reading Factor Level Limit Margin Height Angle Polarity
[MHZz] [dBuV/m] [dB] [dBuV/m] [dBuV/m] [dB] [cm] [°]
1 21751. 47.00 -4.62 42.38 54.00 11.62 100 236 Horizontal
2 21764. 54.16 -4.74 49.42 74.00 24.58 100 161 Horizontal
3 28457. 44.60 -2.34 42.26 54.00 11.74 100 325 Horizontal
4 28468. 52.67 -2.40 50.27 74.00 23.73 100 94 Horizontal
5 34833. 56.15 -0.98 55.17 74.00 18.83 100 85 Horizontal
6 34855. 48.35 -0.97 47.38 54.00 6.62 100 4 Horizontal

Remark:1. The emission levels of other frequencies were greater than 20dB margin.
2. Level (dBuV/m) = Reading (dBuV) + Factor (dB/m).
3. Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
4. Margin(dB) = Limit(dBuV/m) - Level (dBuV/m)
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Test Mode:

T™M1

Frequency Range

18GHz-40GHz

Detector Function

PK/AV

120

10
100
9
80
T n
5
3
g o -
z . : &
85 4 4 ;
{ 3
4OWWMW
30
2
10
0 | | |
186 206 306 406
Frequency[Hz]
NO Freq. Reading Factor Level Limit Margin Height Angle Polarty
: [MHZz] [dBpV/m] [dB] [dBpV/m] [dBuV/m] [dB] [cm] [°]
1 21386. 47.97 -5.37 42.60 54.00 11.40 100 300 Vertical
2 21724. 56.32 -4.65 51.67 74.00 22.33 100 90 Vertical
3 27258. 45.11 -3.02 42.09 54.00 11.91 100 224 Vertical
4 27291. 52.98 -2.85 50.13 74.00 23.87 100 147 Vertical
5 34814. 55.84 -0.98 54.86 74.00 19.14 100 24 Vertical
6 34838. 48.44 -0.98 47.46 54.00 6.54 100 215 Vertical

Remark:1. The emission levels of other frequencies were greater than 20dB margin.
2. Level (dBuV/m) = Reading (dBuV) + Factor (dB/m).
3. Factor (dB/m) = Antenna Factor (dB/m) + Cable Factor (dB).
4. Margin(dB) = Limit(dBuV/m) - Level (dBuV/m)
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3.2.8 Test results(40GHz-200GHz)

Emissions Emissions Limit Verdict
Radiated Emission, 40 GHz to 57 GHz(TM1) (dBm) (pW/em?) |  (pwicm?)
-58.83 0.001 90 Pass

Spectrum Analyzer 1
Swept SA

KEYSIGHT
-

' Occupied BW

Input: Ext Mixer
Signal ID- On
\Align: Off

1 Spectrum
Scale/Div 10 dB

Trace 1 Rass

Start 40.000 GHz
Res BW 1 MHz

2o cm?

‘Spectrum Analyzer 2 +

Corr CCorr RCal
Freq Ref: Int (S)

NFE: Adaptive

Feb 25, 2025
5:04:57 PM

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Level 10.00 dBm

#Video BW 3.0 MHZz"

&

Avg Type: Pawer (RMS) Select Marker

Avg[Hold: 1/1

Trig: Fres Run Marker 1
ANNNNN
Mkr1 52.062 GHz
-58.83 dBm)|
Pk Search
Config ’
N\
Properties \
Marker g\
Function L
Marker— ,
5
Counter -
i
a

Stop 57.000 GHz|
#Sweep 300 s (600 pts)|

wa (]| (OO %
waa) (W) DI04 s

Radiated Emission, 61.56 GHz to 90 GHz(TM1)

Spectrum Analyzer 1
Swept SA d +

KEYSIGHT
L

Input: Ext Mixer
Signal ID: On
Align: Off

1 Spectrum
Scale/Div 10 dB

Trace 1 Rass

Start 61.96 GHz
#Res BW 1 MHz

Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Lvl Offset 10.00 dB
Ref Level 11.00 dBm

#Video BW 3.0 MHz*

Emissions
(dBm)

Emissions Limit

(pW/cmz) (pW/cmz) Verdict

-53.93 0.004 90

ﬁ Marker

Select Marker
Marker 1

- [Marker Frequency
74.107756464 GHz
Peak Search
Pk Search
Next Peak Config
Next Pk Right Properties
Next Pk Left Marker
Function
Pk-Pk Search Counter

Pass

Avg Type: Power (RMS)
Avg|Hold: 1/1
Trig: Free Run

Marker Delta
Mkr—Ref Lvl

Continuous Peak
Search

On

Off

Stop 90.00 GHz|
#Sweep 400 s (1200 pts)
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Radiated Emission, 90 GHz to 140 GHz(TM1)

Spectrum Analyzer 1 v ‘Spectrum Analyzer 2 +
Swept SA Occupied BW
KEYSIGHT |Input: Ext Mixer
Signal ID- On
= |aign: Off

Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off
1 Spectrum

Scale/Div 10 dB

Ref Lvl Offset 15.00 dB
Ref Level 10.00 dBm

Trace 1 Rass

Start 90.00 GHz #Video BW 3.0 MHz

!’ Feb 25, 2025
5:22 M

Emissions Emissions Limit Verdict
(dBm) (PW/cm?) | (pW/cm?)
-36.75 0.187 90 Pass

Avg Type: Log-Power
Avg|Hold: 1/1
Trig: Free Run

ﬁ Marker

Select Marker
M Marker 1
P

Mkr1 139.17 GHz

Marker Delta

Stop 140.00 GHz

#Sweep ~301 s (600 pts))

- Marker Frequency
139.1652 9 GHz
-36.75 dBm|
Peak Search
Next Pk Right
Next Pk Left
Pk-Pk Search

Search

Pk Search
Config

Properties

Marker
Function

Marker—

Counter

Radiated Emission, 140 GHz to 200 GHz(TM1)

Spectrum Analyzer 1 v ‘Spectrum Analyzer 2 +
wept SA Occupied BW
KEYSIGHT |Input: Ext Mixer

Signal ID: On
\Align: Off

Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off
1 Spectrum

Scale/Div 10 dB Ref Level 0.00 dBm

Trace 1 Rass

Start 140.00 GHz #Video BW 3.0 MHz

l, Feb 25, 2025
5:56:45 PM

22 W 55 24
Emissions Emissions Limit .
(dBm) (Wiem?) | (pwiem?) | Verdict
-30.61 0.097 90 Pass

a Marker

Select Marker
M Marker 1
A

Mkr1 167.75 GHz
-39.61 dBm

Avg Type: Power (RMS) 1|2 4
Avg|Hold: 111
Trig: Free Run

Stop 200.00 GHz|
#Sweep 300 s (600 pts)|

H@DD - A
=aa) W) ILI0 & s

Search

Pk Search
Config

Properties

Marker
Function

Marker—

Counter
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3.3 DUTY CYCLE, OFF TIME REQUIREMENT

3.3.1 Limit

According to § 15.255(c)(2)(iii)

57.0-61.56 GHz: the peak EIRP shall not exceed 3 dBm except that the peak EIRP shall not exceed
20 dBm if the sum of continuous transmitter off-times of at least two milliseconds equals at least
16.5 milliseconds within any contiguous interval of 33 milliseconds

3.3.2 Test Procedure

The duty cycle was tested with the spectrum analyzer set to zero-span.

3.3.3 Test setup

See section 2.7 of this report.
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3.3.4 Test results

: TX ON TX OFF TX OFF :
Burst Period (ms) Time (ms) Time (ms)* Limit(ms) Verdict
33 0.004 32.996 =16.5 PASS

*OFF Time(ms) = 33(ms) — TX ON Time (ms)

TX ON Time in 33ms_TM1 Burst Period_TM1

b AL s i e A L b s At
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3.4 BANDWIDTH MEASUREMENT

3.4.1 Limits

According to § 15.215(c)

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in § 15.217 through § 15.257 and in subpart E of this part, must be designed to ensure
that the 20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in
the specific rule section under which the equipment operates, is contained within the frequency
band designated in the rule section under which the equipment is operated.

According to KDB 364244 D01 Meas 15.255 Radars vO1

For pulsed transmitters, the fundamental emission bandwidth is defined at the -10 dB points
specified in  § 15.255(c)(3)

For other than pulsed radar transmitters, the fundamental emission bandwidth is presumed to be
“the width of a frequency band such that, below the lower and above the upper-frequency limits,
the mean powers emitted are each equal to a specified percentage B /2 of the total mean power of

a given emission. Unless otherwise specified in an ITU - R Recommendation for the appropriate
class of emission, the value of B /2 should be taken as 0.5%,” as defined in § 2.1(c) of the FCC
rules. This is also known as the 99% occupied bandwidth (OBW).

According to § 15.255(c)(2)(iii)

57.0-61.56 GHz: the peak EIRP shall not exceed 3 dBm except that the peak EIRP shall not exceed
20 dBm if the sum of continuous transmitter off-times of at least two milliseconds equals at least
16.5 milliseconds within any contiguous interval of 33 milliseconds;

3.4.2 Measurement procedure

99% OCCUPIED BANDWIDTH MEASUREMENT PARAMETER

Detector: Peak
Resolution bandwidth: 8 MHz (The analyzer limits maximum RBW at 8 MHz.)
Video bandwidth: 50 MHz
Trace-Mode: Max Hold
Sweep Auto couple.

Measurement procedures:Bandwidth: ANSI C63.10-2020 6.9/ 9.3
Measure the maximum width of the emission that is constrained by the frequencies associated with
the two amplitude points (upper and lower)

3.4.3 Test setup
See section 2.7 of this report.
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3.4.4 Test results

99% Occupied | 99% Occupied | 99% Occupied Lower limit Upper limit
Test Mode Bandwidth Bandwidth Bandwidth e p?GHZ) Verdict
Lower(GHz) Upper(GHz) (GHz)
T™M1 59.01183 60.69269 1.6809 57 61.56 Pass

Spectrum Analyzer 1
Occupied BW d +

KEYSIGHT Input: Ext Mixer

Signal ID: On

L Align: Off

1 Graph
Scale/Div 10.0 dB

Center 59.800 GHz
#Res BW 8.0000 MHz

3 Boundary Metrics A}

Occupied

Total Power

Occupied Bandwidth

x dB Bandwidth

HocM?

Corr CCorr RCal
Freq Ref: Int (S)
NFE: Adaptive

Bandwidth
1.6809 GHz

33.7 dBm

Lower Boundary

Offset Freq

Apr 1
2:35:31 PM

-788.17 MHz
-796.97 MHz

99% Occupied Bandwidth

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Value 17.00 dBm

#Video BW 50.000 MHz

x dB Reference
x dB -26.00 dB

Power 14.7 dBm
Offset Frequency -776 AHz

Upper Boundary

Abs Power Rel Power Offset Freq

-11.3dBm

Abs Power
13dBm -20.3dBc 9 MHz | 10.3 dBm
928.64 MHz| -11.3 dBm

Center Freq: 59.800000000 GHz
Avg|Hold: 111
Radio Std: None

Rel Power
-23.4 dBc

ﬁ Amplitude
Ref Value
17.00 dBm
Scale/Div Attenuation
10.0 dB

Signal Path
Y Axis Unit

Ref Position
Top v

Auto Scaling
On
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3.5 EIRP POWER MEASUREMENT

3.5.1 Limits

According to § 15.255(c)(2)(ii)

57.0-61.56 GHz: the peak EIRP shall not exceed 3 dBm except that the peak EIRP shall not exceed
20 dBm if the sum of continuous transmitter off-times of at least two milliseconds equals at least
16.5 milliseconds within any contiguous interval of 33 milliseconds;

3.5.2 Measurement procedure

Test Settings

1. Radiated power measurements are performed using the signal analyzer’s swept mode
measurement capability for signals with continuous operation.

2. RBW = 1MHz

3. VBW = 3 x RBW

4. Span as required, enough to observe the fundamental spike around 61.5 GHz

5. No. of sweep points = 2 x span / RBW

6. Detector and Trace mode = Suitable for peak and average measurements respectively over 100
sweeps

7. The trace was allowed to stabilize

Method of measurement:
Refer as TCBC Workshop(2023.10.25) Part 15.255 Rules Amendment

FMCW desensitization factor:

Desensitization factor and sweep time considerations for measurements of FMCW signals in ANSI
C63.10-2020 Annex L

The derivation of the FMCW desensitization factor is given in Keysight Application Note 5952-1039
Appendix B.

3.5.3 Test setup
See section 2.7 of this report.
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3.5.4 Test results

Test Mode Level Desensitization Peak EIRP Peak EIRP Verdict
(dBm) factor (dB) (dBm) Limit(dBm)
™1 15.86 3.71 19.57 20 PASS

Peak EIRP (dBm) = desensitization factor (dB) + Level(dBm)

Peak EIRP

Spectrum Analyzer 1
Swept SA g +
KEYSIGHT Input: Ext Mixer Corr CCorr RCal PNO: Fast
Signal ID: On Freq Ref: Int (S) Gate: Off
Align: Off NFE: Adaptive IF Gain: Low
Sig Track: Off

Avg Type: Log-Power
Avg|Hold: 1/1
Trig: Free Run

Center Frequency Settings
59.800000000 GHz
- Span

1 Spectrum 2.00000000 GHz

Scale/Div 10 dB

Ref Lvl Offset 10.00 dB

Ref Level 25.00 dBm Swept Span

Zero Span

Full Span

58.800000000 GHz

Stop Freq
60.800000000 GHz

|’ AUTO TUNE |

CF Step
200.000000 MHz
Auto

Signal Track
(Span Zoom)
On
Off

Center 59.800 GHz
#Res BW 10 MHz

QDO 7?5

#Video BW 50 MHz

FMCW desensitization factor =-20 * Log( @ ) =3.71dB

1
2
4 1+{ZI"[2)T£ Fsz]
m B

Fs = Sweep width

o=

Ts = Sweep time

B = 3 dB IF bandwidth
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3.6 FREQUENCY STABILITY

3.6.1 Description of Frequency Stability Measurement

The frequency stability shall be measured by variation of ambient temperature and variation of
primary supply voltage to ensure that the fundamental emission stays within the authorized
frequency range, 57GHz - 61.56GHz.

3.6.2 Measurement Procedure

Method of measurement: Refer as ANSI C63.10-2020 clause 9.5

3.6.3 Test setup

See section 2.7 of this report.

3.6.4 Test results

FREQUENCY STABILITY
Temperature Voltage FL FH Limit
(°C) (Volt) (GHz) (GHz) (GHz) Result
50 59.0095 60.6976
40 59.0109 60.6973
30 59.0108 60.6979
20 59.0109 60.6977
10 Normal 59.0079 60.6983
0 Voltage 59.0110 60.6960 57-61.56GHz|  PASS
-10 59.0076 60.6980
-20 59.0108 60.6961
-30 59.0107 60.6989
20 115% 59.0083 60.6989
20 85% 59.0094 60.6985
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3.7 ANTENNA REQUIREMENT
3.7.1 LIMITS

For intentional device, according to FCC 47 CFR Section 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.

3.7.2 ANTENNA ANTI-REPLACEMENT CONSTRUCTION

The antenna used for this product is AiP Antenna and that no antenna other than that furnished by
the responsible party shall be used with the device
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4 PHOTOGRAPHS OF TEST SETUP
Please refer to the attached file (Test Setup Photo).
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5 PHOTOGRAPHS OF THE EUT

Please refer to the attached file (External Photos report and Internal Photos).
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Important

(1) The test report is invalid without the official stamp of CVC;

(2) Any part photocopies of the test report are forbidden without the written

permission from CVC,;

(3) The test report is invalid without the signatures of Approval and Reviewer;
(4) The test report is invalid if altered;

(5) Objections to the test report must be submitted to CVC within 15 days.
(6) Generally, commission test is responsible for the tested samples only.

(7) As for the test result “-” or “N” means “not applicable”, “/" means “not test”,

“‘P” means “pass” and “F” means “fail”

Address: No. 1301-14&16, Guanguang Road, Xinlan Community, Guanlan
Subdistrict, Longhua District, Shenzhen, Guangdong, China
Post Code: 518110 Tel: 0755-23763060-8805

Fax: 0755-23763060 E-mail: sz-kf@cvc.org.cn

http://www.cvc.org.cn
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