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1 Assessment

The following device was evaluated against the applicable criteria specified in FCC rules Parts 15.255 of Title 47 of
the Code of Federal Regulations and the relevant ISED Canada standard RSS-210.

No deviations were ascertained.

Company Description Model #
Praesidium Inc. Contactless vital sign detection sensor 2002BI01

Responsible for Testing Laboratory:

Digitally signed by: Arndt

Arndt
DN: CN = Arndt Stoecker email

= arndt.stoecker@cetecom.com

Arndt Stoecker € =US O = CETECOM Inc
2023-04-12 Compliance (EMC Lab Manager) StoeCker ooy
Date Section Name Signature

. Digitally signed by: Issa
Responsible for the Report: I sSsa Ghanma
DN:CN = Issa Ghanma email
=/ssa.Ghanma@cetecom.
com C = US O = CETECOM,

Ghanmalnc.OU=EMC

Issa Ghanma Date: 2023.04.12 18:19:06 -
2023-04-12 Compliance (Deputy Lab Manager) g
Date Section Name Signature

The test results of this test report relate exclusively to the test item specified in Section3.

CETECOM Inc. USA does not assume responsibility for any conclusions and generalizations drawn from the test results with regard to other
specimens or samples of the type of the equipment represented by the test item. The test report may only be reproduced or published in full.
Reproduction or publication of extracts from the report requires the prior written approval of CETECOM Inc. USA.
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2 Administrative Data

2.1 Identification of the Testing Laboratory Issuing the EMC Test Report

Company Name: CETECOM Inc.
Department: Compliance

Street Address: 411 Dixon Landing Road
City/Zip Code Milpitas, CA 95035
Country USA

Telephone: +1 (408) 586 6200

Fax: +1(408) 586 6299

EMC Lab Manager: Arndt Stoecker
Responsible Project Leader: Rami Saman

2.2 Identification of the Client

Client’s Name: Praesidium Inc.

Street Address: 150 N 200 E

City/Zip Code St. George Utah 84770
Country USA

2.3 Identification of the Manufacturer

Manufacturer’s Name:

Same as Client

Manufacturers Address:

Same as Client

City/Zip Code

Country
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3 Equipment Under Test (EUT)

3.1 EUT Specifications

Model No: 2002BI0O1

HW Version : 2002BI101

SW Version : V1.0.0

FCC-ID: 2A7ZX2002BIO1

IC-ID: 28837-2002B101

FWIN: N/A

HVIN: 2002BI01

PMN: g@g‘;’\’a"e

Product Description: Contactless vital sign detection sensor

WiFi : 2400 MHz - 2483.5 MHz;
Center to center: 2412 MHz (ch 1) — 2462 MHz (ch 11), 11 channels
Radar: 60-64 GHz

Frequency Range / number
of channels:

WLAN (WiFi Pre-certified)
WIZnet HK. LTD.

Model: WIZFI360PA

Radio Information: FCC ID: 2ATUB-WIZFI360PA
ISED: 20560-WIZFI360PA

Radar [WR6843 Chip

1: normal operation mode (FMCW ca.1% duty cycle)
Modes of Operation: 2: continuous transmission mode (FMCW ca. 100% duty cycle)
3. continuous wave transmission mode (CW)

. Main Antenna:
Antenna Information as S

declared: PCB embedded 2.4 GHz Wi-Fi antenna gain 2 dBi gain
PCB embedded 60-64 GHz Radar antenna, 15 dBi gain

Power Supply/ Rated Vmin: 4.25 VDC/ Vnom: 5V VDC / Vmax: 5.75 VDC

Operating Voltage Range: |5V 1A (5W) DC, USB-C input

CR)peratmg Temperature 32° to 104°F (0° t0 40°C)

ange

Other Radios included in |

the device:

Sample Revision OPrototype Unit;  OProduction Unit; ~ [XIPre-Production

EUT Dimensions H x W x D (1.64in) x (4.25in) x (4.25in)
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3.2 EUT Sample details

EUT # Serial Number HW Version SW Version Notes/Comments

(T R — 20028101 V20X R (R ——

3.3 Accessory Equipment (AE) details

AE # Type Model Manufacturer Serial Number

Shenzhen Sunshine

XSD- )
1 ACDC Charger 0501000NUSD Techno:-cz[glcal 07 WA I —
3.4 Test Sample Configuration
EUT Set-up # Combination of AE Comments

used for test set up

The radio of the EUT is configured according to requirement of

1 EUT#1 + AE#1
each test case

3.5 Justification for Worst Case Mode of Operation

During the testing process, the EUT was tested with transmitter sets on low, mid and high channels, and continuous
wave transmission.

For radiated measurements, all data in this report shows the worst case between horizontal and vertical antenna
polarizations and for all orientations of the EUT.



Test Report #: EMC_PRAES-002-23001_FCC15.255-Rev1 FCC ID: 2A7ZX2002BIO1
Date of Report 2023-04-12 Page 7 of 45 IC ID: 28837-2002BI01

4  Subject of Investigation

The objective of the measurements done by CETECOM Inc. was to assess the performance of the EUT according to
the relevant requirements specified in FCC rules Part 15.255 of Title 47 of the Code of Federal Regulations and Radio
Standard Specification RSS-210 Issue 10 of ISED Canada.

This test report is to support a request for new equipment authorization under the:

e FCC ID: 2A7ZX2002BI01
e |CID: 28837-2002BIO1

Testing procedures are based on ANSI C63.10:2013 including chapter 9 for millimeter-wave systems.

5 Measurement Results Summary

Temperature
Test Specification Test Case and Voltage Mode Pass | NA NP Result
Conditions
Equivalent Isotropic
§15.255(c)(3) Radiated Power . .
RSS-210J.2.1(b) | and Conducted Nominal 2 = | B | b | Complies
Qutput Power
§15.255(¢) 6 dB Occupied . .
RSS-210.J.4 (0) Bandwidth Nominal 2 = | ©H | © | Comples
0, H .
RSS-Gen 6.7 997% Occupied Norminal 2 o | = | g | Foi
Bandwidth only
§15.255(f) . Nominal and Complies
RSS-210J6 | [requency Stabilty | o ome 2 " 0O Nt
§15.255(h) , . ) . :
RSS-210 J.7 Group Installation Nominal O u O Complies
§15.255(d) .
§15.209 (a) emilﬁoi‘éﬁ;’ﬁ% wq|  Nomina 3 m | O | O | Comples
RSS-210 J.3
§15.207 AC Conducted . :
RSS-Gen 8.8 Emissions Nominal 2 u O O Complies

Note: NA= Not Applicable; NP= Not Performed.
Note 1: test was performed from 0°C to 40°C as specified in the user manual. This device is for indoor use only.
*): see manufacturer’s product manual.
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6 Measurements

6.1  Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
apparatus, with 95% confidence interval (in dB delta to result), based on a coverage factor k=2.

Radiated measurement

9 kHz to 30MHz 12.5 dB (Magnetic Loop Antenna)

30 MHz to 1000 MHz 12.0 dB (Biconilog Antenna)

1 GHz to 40 GHz +2.3 dB (Horn Antenna)

40-60 GHz +3.95 dB (Horn Antenna)

60-90 GHz 13.32 dB (External Mixer, Horn Antenna)
90-140 GHz +4.94 dB (External Mixer, Horn Antenna)
140-225 GHz 15.42 dB (External Mixer, Horn Antenna)

Conducted measurement

RF conducted measurement +0.5dB

6.2 Environmental Conditions During Testing:

The following environmental conditions were maintained during the course of testing:
e Ambient Temperature: 20-25 °C
e Relative humidity: 40-60%

6.3 Dates of Testing:

2023-02-08 to 2023-03-28
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7  Measurement Procedures

71

Radiated Measurement

The radiated measurement is performed according to: ANSI C63.10 (2013)

The exploratory measurement is accomplished by running a matrix of 16 sweeps over the required frequency
range with R&S Test-SW EMC32 for 4 positions of the turntable, two orthogonal positions of the EUT and
both antenna polarizations. This procedure exceeds the requirement of the above standards to cover the 3
orthogonal axis of the EUT. A max peak detector is utilized during the exploratory measurement. The Test-
SW creates an overall maximum trace for all 12 sweeps and saves the settings for each point of this trace.
The maximum trace is part of the test report.

The 10 highest emissions are selected with an automatic algorithm of EMC32 searching for peaks in the
noise floor and ensuring that broadband signals are not selected multiple times.

The maxima are then put through the final measurement and again maximized in a 90deg range of the
turntable, fine search in frequency domain and height scan between 1m and 4m.

The above procedure is repeated for all possible ways of power supply to EUT and for all supported
modulations.

In case there are no emissions above noise floor level only the maximum trace is reported as described
above.

The results are split up into up to 4 frequency ranges due to antenna bandwidth restrictions. A magnetic loop
is used from 9 kHz to 30 MHz, a Biconilog antenna is used from 30 MHz to 1 GHz, and two different horn
antennas are used to cover frequencies up to 40 GHz.

Radiated Emissions Test Setup below 30MHz Measurements

Height
Im

EUT at 3 m Distance

»
»

Loop
| Measurement Antenna

Turn-Table

/_

EMI Receiver
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Radiated Emissions Test Setup 30MHz-1GHz Measurements

- —————————— — — = — — —
| |
| Height Scan 4
I 1-4m |
I I
I I
I _ I
I I
| 3 m Distance :
| L il |
| EUTat 1 | I
| 80 cm = |
I
: 4 BilLog [
| Measurement Antenna |
- I
: Turn-Table |
| AN
I
| i
I « Chamber Groundplane _ ___ __ _ _ _ _ __ _ _ _ _ _ _ _ _ 4
EMI Receiver
Radiated Emissions Test Setup above 1GHz Measurements
i‘ ________________________________________ 1
T I
| Height Scan S
I 1-4m |
| |
I I
I I
I I
I I
| EUTat 3 m Distance :
| 150cm
| |—| < > |
I
(Y |
' |
| Horn |
| Measurement Antenna |
| |
| Turn-Table |
I I
: ' '
b _ _ _ _ _ _ _ ChamberGroundplane __ __ _ _ _ __ _ _ _ _ _ _ _ _ _

EMI Receiver
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7.1.1 Sample Calculations for Field Strength Measurements

Field Strength is calculated from the Spectrum Analyzer/ Receiver readings, taking into account the following
parameters:

1. Measured reading in dBuV

2. Cable Loss between the receiving antenna and SA in dB and

3. Antenna Factor in dB/m

All radiated measurement plots in this report are taken from a test SW that calculates the Field Strength based on the
following equation:

FS (dBuV/m) = Measured Value on SA (dBuV) + Cable Loss (dB) + Antenna Factor (dB/m)

Example:
Frequency Measured SA Cable Loss Ang:?:c;if]tor Field Strength
(MHz) (dBuV) (dB) (dB/m) Result (dBuV/m)
1000 80.5 35 14 98.0

7.2 Power Line Conducted Measurement Procedure

AC Power Line conducted emissions measurements performed according to: ANSI C63.4 (2014)
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8 Test Result Data

8.1  EIRP and Maximum Peak Conducted Output Power
8.1.1 Measurement according to ANSI C63.10 Section 9.11

1. An RF detector with a bandwidth encompassing the entire authorized frequency band is used. An
appropriate test horn antenna is connected to it and put in the main beam of the EUT. The video output of
the RF detector is feed to a DSO.

2. The EUT is set to transmission with max. power level. Frequent sweeps have been done on the DSO to
capture the highest level of the video output.

\ Dictance 1 — | ncn 1 |

Fig. 1: Test setup 1. EIRPeyr — FSL1 + AGmeas = Pdetector

3. Replace the EUT with a setup generating unmodulated mm-wave at the center frequency of the EUT
frequency range. The setup includes a signal generator, a frequency multiplier, a variable attenuator and a
horn antenna.

4. Adjust the level of the generated mm-wave till the DSO shows the same voltage level as the highest level
captured measuring the EUT.

SG + Freq.Multiplier ) ) Distance 2 RF DsO
+ Attenuator ~ detector ﬂ
| Q

F|g 2: TeSt Setup 2 PSG + AGTX - FSLZ + AGmeas = Pdetector

5. Without making any other change, disconnect the transmitting antenna on this signal generating setup and
measure the output level of the setup with a wideband mm-wave power meter with a thermocouple detector
in the conducted way.

Fig. 3: Test setup 3. Psc = Psensor
6. Applying the equations in ANCI C63.10 to calculate the EIRP and conducted output of the EUT
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8.1.2 Limits:
Maximum Peak Output Power:

FCC §15.255 (c):
e (3) For fixed field disturbance sensors other than those operating under the provisions of paragraph (c)(2)
of this section, and short-range devices for interactive motion sensing, the peak transmitter conducted
output power shall not exceed -10 dBm and the peak EIRP level shall not exceed 10 dBm.

IC RSS-210 J.2.1:
e (b) For fixed field disturbance sensors other than those operating under the provisions of (a) above and for
interactive motion sensors, the peak transmitter output power shall not exceed -10 dBm, and the peak
e.i.r.p. shall not exceed 10 dBm.

8.1.3 Test conditions and setup:

Ambient

EUT Set-Up # EUT operating mode Power Input Antenna Gain
Temperature

23°C 1 2 5VDC 15 dBi

8.1.4 Measurement result:

Plot | Frequency | EUT operating Maximum Peak Conducted EIRP Limit Result
# (GHz) mode Output Power (dBm) (dBm) (dBm)
-10 (conducted) /
1-3 60-64 2 -10.59 4.41 10 (EIRP) Pass
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8.1.5 Measurement Plots:

Plot #1

2023-03-28

[ QuickMeEN( x )
Solirie

Amplitude 3.7945 mV
Max 3.5349 mv
A R

Note: measured with the DSO, shows max. voltage = 3.5 mV at a distance of 10 cm to EUT.

Plot #2

Note: reproduce the max. voltage level of 3.5 mV with a signal generator and transmitting antenna at a distance of
78 cm.
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Plot #3
=y R&S Power Viewer — [m]
File Sensor Info Measurement DataProcessing Configure Window Help
=17 B = >0 FAahEr ERERB
Continuous Average
\ \ e
woo 1l = ? =
— 2 . 7 5 d Bm v Averaging
‘ ‘ Averaging | @ Auto
dBm v Analog Statistics Relative to Ref. Count | @ 256 v
| v/ Other Settings
10 i : Duty Cyde
I 10 %
1 Aperture
( Smoothing
A.P"\-N*JJ e
NRPLIOT, 101295 S, T Level Offset Signai Frequency
we0e 0dB 62 GHz

Note: measured the conducted power from the signal generator of -2.75 dBm.

Antenna gain of the TX antenna AGrx, which is attached to the signal generator: 25 dBi,

Free space loss FSL1 of a signal at 62 GHz at a distance of 10 cm: 48.35 dB,
Free space loss FSL: of a signal at 62 GHz at a distance of 78 cm: 66.19 dB,
Thus the equivalent radiated power of the EUT calculates:

EIRPgyt

Conducted power

= Psensor + AGx — FSL2 + FSL1
=-2.75dBm+25dB -66.19 dB + 48.35 dB =4.41 dBm

= EIRP - AG (15 dBi)
= -10.59 dBm
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8.2  6dB Bandwidth

8.21 Measurement according to ANSI C63.10 Section 6.9.2

Spectrum Analyzer settings:

Span: approximately 2 to 3 times the emission bandwidth, centered on the carrier frequency
RBW = as specified in the requirement

VBW = as specified in the requirement

Sweep Time = Auto couple

Detector = Peak

Trace = Max hold

8.2.2 Limits: FCC §15.255(¢)(1), RSS-210 J.4 (c)

FCC §15.255(e)(1):

For the purposes of this paragraph, emission bandwidth is defined as the instantaneous frequency range occupied
by a steady state radiated signal with modulation, outside which the radiated power spectral density never exceeds
6 dB below the maximum radiated power spectral density in the band, as measured with a 100 kHz resolution
bandwidth spectrum analyzer. The center frequency must be stationary during the measurement interval, even if not
stationary during normal operation (e.g., for frequency hopping devices).

RSS-210 J.4 (c):

For the purpose of this standard, emission bandwidth is defined as the instantaneous frequency range occupied by
a steady radiated signal with modulation, outside which the radiated power spectral density shall be 6 dB below the
maximum radiated power spectral density in the band, as measured with a 100 kHz resolution bandwidth. The
centre frequency must be stationary during the measurement interval, even if not stationary during normal
operation.

8.2.3 Test conditions and setup:

Ambient Temperature EUT Set-Up # EUT operating mode Power Input
22°C 2 5VDC

8.24 Measurement result:

Plot # EUT operating mode 6 dB Bandwidth (GHz)
1 2 2.16039
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8.2.5 Measurement Plots:

Plot #1 6 dB Bandwidth

&>
=
[

= —— T . B
Multiview | Spectrum l
Ref Level -21.00 dBm & RBW 100 kHz
SWT SO0 ms ® VBW 300kHz Mode Auto Sweep Frequency 62.5000000 GHz
Input AC PS Off  Notch Off

TDF Inputl "FSL_1m.TDF" "Gain_Horn_261-25.TDF" Inp: ExtMix E
T Frequency Sweep

-20
00 dBn
WM% o "y .
e "
30 -
-
-H1 -32.000 dBm T
-35
—40 di
45 dBm !
-50 dem -
60.0 GHz 10000 pts 500.0 MHz/ 65.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
[SH 1 €1.492925 GHz -25.22 d8m
M2 1 60.3028 GHz -34.22 dBm
M3 2 63.65964 GHz -34.65 dBm
i e — ) o 1602.2023 [ C.Frea. ] L__RBW |
JL B e T %556 CEESEEEY  SEe—

09:15:57 16.02.2023
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8.3  99% Occupied Bandwidth

8.3.1 Measurement according to RSS-Gen 6.7

Spectrum Analyzer settings:

Span: approximately 2 to 3 times the emission bandwidth, around the carrier frequency
RBW = 1% to 5% of the actual occupied bandwidth

VBW = not smaller than three times the RBW

Sweep Time = Auto couple

Detector = Sample or Peak

Trace = Max hold

8.3.2 Limits: - (for information only)

8.3.3 Test conditions and setup:

Ambient Temperature EUT Set-Up # EUT operating mode Power Input

22°C 1 2 5VDC

8.3.4 Measurement result:

Plot # EUT operating mode 99% Occupied Bandwidth (GHz)

1 2 3.32162
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8.3.5 Measurement Plots:

Plot #1 99% Occupied Bandwidth

Ref Level -21.00 dBm

— — \
Muitiview | Spectrum 1

[®

® RBW 1 MHz

SWT 20 ms & VBW 3 MHz

Mode Auto Sweep

Frequency 62.5000000 GHz

Input AC PS Off  Motch Off
TDF Inputi "F: " "Gain_Horn_261-25" Inp: ExtMix E
15 d
10 d
5 dB
g dam
-5 dB
10 di
J15 d
20 d ~21.000 dém
25 dam
-30 d8m
Uity i nLt e
| |
CF 62.5 GHz 10000 pts 500.0 MHz / Span 5.0 GHz
2 Marker Table
Type | Ref | Tre | X-value v-value | Function Function Result |
B 1 €1,21075 GHz -€,42 d8m Occ Bw 3.32162202 GHz
T1 1 60.323713 GHz -8.77 dBm Occ Bw Centroid 61.984524487 GHz
T2 1 63.645336 GHz -8.95 dBm Occ Bw Freq Offset -515.475513234 MHz
L Mezsuring... SEESESESE s 08.02. ™ 1
L JL J S — = iea3z00 | e e ]

16:43:00 08.02.2023
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8.4  Frequency Stability

8.41 Measurement according to ANSI C63.10 Section 9.14

Spectrum Analyzer settings:

Span: approximately 2 to 3 times the emission bandwidth, around the carrier frequency
RBW = 1% to 5% of the actual occupied bandwidth

VBW = not smaller than three times the RBW

Sweep Time = Auto couple

Detector = Sample or Peak

Trace = Max hold

8.4.2 Limits: FCC §15.255(f), RSS-210 J.6

FCC §15.255(f):

Fundamental emissions must be contained within the frequency bands specified in this section during all conditions
of operation. Equipment is presumed to operate over the temperature range -20 to + 50 degrees Celsius with an
input voltage variation of 85% to 115% of rated input voltage, unless justification is presented to demonstrate
otherwise.

RSS-210 J.6:

Fundamental emissions shall be contained within the 57-71 GHz frequency band during all conditions of operation
when tested at the temperature and voltage variations specified for the frequency stability measurement in RSS-
Gen.

8.4.3 Test conditions and setup:

Ambient Temperature EUT Set-Up # EUT operating mode Power Input

20°C 1 2 5VDC

8.44 Measurement result:

PL°‘ V°('\t,‘;9e Temffcr;““re F low(GHz) | F high(GHz) | Limit(GHz) Verdict
1 5 20 60.317814 63.76789 57-71 Complies
2 4.25 20 60.318564 63.661495 57-71 Complies
3 5.75 20 60.318246 63.65891 57-71 Complies
4 5 0 60.321202 63.649895 57-71 Complies
5 5 10 60.321391 63.651232 57-71 Complies
6 5 30 60.321134 63.652437 57-71 Complies
7 5 40 60.321224 63.651206 57-71 Complies
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8.4.5 Measurement Plots:

Plot # 1. 99% OBW

o
Voltage 5V | Temperature 20 °C
— ™ ) ]
MultiView | Spectrum l v
Ref Level -21.00 dBm & RBW 1 MHz
SWT 20ms ® VBW 3MHz Mode Auto Sweep Frequency 62.5000000 GHz
Input AC PS Off  Notch Off
TDF Inputl "FSL_1m.TDF","Gain_Horn_261-25.TDF" Inp: ExtMix E
1 Occupied Bandwidth
5 d
104
i
15 de
S ——
25 de
-30 db L]
35ae ]
CF 62.5 GiHz 10000 pts 500.0 viHz/ Span 5.0 Giriz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
Mt H €0.47€75 GHz -10.2€ 4dBm Occ Bw 245007634 GHz
TL 1 0.317814 GHz -12.30 dBm Qcc Bw Centroid 62.042852087 GHz
T2 1 63.76789 GHz -30.99 dBm QOcc Bw Freq Offset -457.147913207 MHz
n Meacuring... i 1115
L JU J 2 T 16e:21:16 L L] J L L]

16:21:17 11.03.2023

Plot # 2. 99% OBW

o
Voltage 4.25 V | Temperature 20 °C
e — G \ )
MultiView | Spectrum l v
Ref Level -21.00 dBm & RBW | MHz
SWT 20ms @ VBW 3MHz Mode Auto Sweep Frequency 62.5000000 GHz
Input AC PS Off  Notch Gff
TDF Input1 "FSL_1m TDF","Gain_Horn_261-25.TDF" Inp: ExtMix E
idth
5 ds
-10 d8
T
15 dB
-20 dBm - -
-21.000 d&m
25 dp
-30 dem
S5 a8 A Vﬁ['
CF 62.5 GHz 10000 pts 500.0 MHz/ Span 5.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function | Function Result |
M1 1 60.47675 GHz -11.14 dBm Qcc Bw 3.342930455 GHz
T1 1 60.318564 GHz -12.48 dBm QOcc Bw Centroid 61.990029623 GHz
T2 1 63.661495 GHz -14.53 dBm Occ Bw Freq Offset -509.970376777 MHz
n o 11032023 1 ™
L JL J T 16:30:29 L L] J L L]

16:30:29 11.03.2023
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Plot # 3. 99% OBW

Voltage 5.75 V | Temperature 20 °C

[ }&

SvmT— G 1
Muitiview | Spectrum L
Ref Level -21.00 dBm “ RBW | MHz
SWT 20 ms ® VBW 3 MHz Mode Auto Sweep Frequency 62.5000000 GHz
I3 PS off off
’ : ExtMix E
5 d
10 dp
|
-15 dB
-20
21.000 d&m =
-25 dBm
L0 dB
=35 dem- I
CF 62.5 GHz 10000 pts 500.0 MHz/ Span 5.0 GHz
2 Marker Table
Type | Ref | Tre | X-Value Y-Value | Function Function Result [
M1 1 60.47675 GHz -11.45 dBm Qcc Bw 3.340663892 GHz
T1 1 60.318246 GHz -13.52 dBm Occ Bw Centroid 61.988578038 GHz
T2 1 63.65891 GHz -14.21 dBm QOcc Bw Freq Offset -511.421961772 MHz
il S 11.03.2023 | ™"
16:3517 L ® | L ®

16:35:18 11.03.2023

Plot # 4. 99% OBW

Voltage 5V | Temperature 0 °C

Measuring...

20:37:50 11.03.2023

MultivView || Spectrum 1
Ref Level -21.00 dBm © RBW 1 MHz
SWT 196 ms ® VBW 3 MHz Mode Auto Sweep Frequency 62.4500000 GHz
AC PS Off  Notch Gff
TDF","Gain_Horn_261-25.TDF" _Inp: ExtMix £
-5 dBr
-10 dB »
=15 dBr =T B
=20
21.000 dém
-25
304
=35'dBm H
|
CF 62.45 Gz 16000 pis 350.0 MHz/ Span 4.5 Gz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
ML 1 £1.58392 GHz -8.64 dBm Occ Bw 2.228692894 GHz
T1 1 60.321202 GHz -13.23 dBm QOcc Bw Centroid 61.985548339 GHz
T2 1 63.649595 GHz -14.59 dBm Qcc Bw Freg Offset -464.45166064 MHz
il Wa 11032023 | il
20037:50 | & | | ®
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Plot # 5. 99% OBW

Voltage 5V

Temperature 10 °C

MuitivView | Spectrum
Ref Level -21.00 dBm

L

[ }&

® RBW 1 MHz

SWT 19.6 ms » VBW 3 MHz

Mode Auto Sweep

Frequency 62.4500000 GHz

Inpuit AC PS off  Notch  Gff
Tl ! TDF","Gain_Horn_261-25.TDF" Inp: ExtMix E
0
-5 di
10 da ey
15 dB d
-20
21.000 d8m
-25 dBm
30 4B
~35 dem- - | - -
CF 62.45 GHz 10000 pts 490.0 MHz/ Span 4.9 GHz
2 Marker Table
Type | Ref | Tre | X-Value | Y-Value | Function Function Result [
M1 1 61.69908 GHz -8.65 dBm Qcc Bw 3.329840302 GHz
T1 1 60.321391 GHz -13.19 dBm Occ Bw Centroid 61.9863115 GHz
T2 1 63.651232 GHz -13.49 dBm Occ Bw Freq Offset -463.688499954 MHz
——r

-

19:33:39 11.03.2023

11052003 |
10:33:38 | @

L

Plot # 6. 99% OBW

Voltage 5V

Temperature 30 °C

MultiView | Spectrum
Ref Level -21.00 dBm

AC

SWT 196 ms &

TDF","Gain_Horn_261-25.TDF" Inp:

|

& RBW 1 MHz
VBW 3 MHz

PRpery o
G

o o
G Netch

ExtMix E

Mode Auto Sweep

Frequency 62.4500000 GHz
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10 dp
-15 dem -
=20
21.000 d8m
-25
304
-35'dBm —— | e i e
CF 62,45 GHz 10000 pis 490.0 MHz/ Span 4.9 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |

ML ! £1.699E7 GHz -2.42 dBm Occ Bw 2.221202195 GHz

T1 1 60.321134 GHz -12.91 dBm QOcc Bw Centroid 61.986785785 GHz

T2 1 63.652437 GHz -12.98 dBm Qcc Bw Freq Offset -463.214215097 MHz

18:29:24 11.03.2023

Measuring...

11052023 |
L .
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Plot#7.99% OBW
Voltage 5V | Temperature 40 °C
_ ®
MuitivView | Spectrum L L7

Input

Ref Level -21.00 dBm

SWT

Ps

® RBW 1 MHz
20 ms ® VBW 3 MHz

..... .
V

s of
off Notd Gff

Mode Auto Sweep

TDF Inputi "FSL_1m.TDF","Gain_Hom_261-25.TDF" Inp: ExtMix E

Frequency 62.5000000 GHz

0
5 d
10 di -
15 dB
20 d -
21.000 d8m
-25 dBm
30 d
-35 dBm
CF 62.5 GHz 10000 pts 500.0 MHz/ Span 5.0 GHz
2 Marker Table
Type | Ref | Tre | X-Value | v-Value | Function Function Result |
M1 1 61.69975 GHz -8.61 dBm Qcc Bw 3.329982234 GHz
T1 1 60.321224 GHz -13.04 dBm Occ Bw Centroid 61.98621497 GHz
T2 1 63.651206 GHz -13.25 dBm Occ Bw Freq Offset -513.785029548 MHz

-

17:36:19 11.03.2023
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8.5 Transmitter Spurious Emissions and Restricted Bands

8.5.1

Measurement according to ANSI C63.10

Analyzer Settings:

Frequency = 9 KHz — 30 MHz
RBW =9 KHz
Detector = Peak

Frequency = 30 MHz - 1 GHz
Detector = Peak / Quasi-Peak
RBW =120 KHz (<1 GHz)

Frequency > 1 GHz

Detector = Peak / Power Average

RBW =1 MHz

Radiated spurious emissions shall be measured for the transmit frequencies, transmit power, and data rate
for the lowest, middle and highest channel in each frequency band of operation and for the highest gain

antenna for each antenna type, and using the appropriate parameters and test requirements.
The highest (or worst-case) emission level shall be recorded for each measurement.

For testing frequencies below 30 MHz at distance other than the specified in the standard, the limit conversion

is calculated by using the FCC materials for the ANSI 63 committee issued on January, 27 1991.

For testing frequencies above 40 GHz external harmonic mixers are applied to down-convert the signal for
the spectrum analyzer. The lack of tracking preselector for the external mixer can result in image frequencies,
which requires confirmation. The spectrum analyzer applies the signal ID function to identify the image

frequencies.

Measuring distance:

All measurements in the frequency range 40-200 GHz are done in far-field of the measurement antenna. The far-

field boundary Ofar-field is

Where
D
A

2
dfar—field =D /}\

is the max. dimension size of the measurement antenna
is the wavelength of the measured emission.

The following table illustrates the far-field boundary for the setup of each test frequency range:

Frequency range Min. Wavelength Max. dimension size of Far-field boundary
the meas. ant.

GHz m m m

40-60 0.0050 0.049 0.96

60-90 0.0033 0.036 0.78

90-140 0.0021 0.021 0.41

140-200 0.0015 0.014 0.26
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In order to conduct measurements in the far-field and acquire adequate dynamic, the measurement antenna is set
at 1 mto the EUT for test frequencies above 40 GHz.

8.5.2 Limits: FCC 15.255(d) / 15.209(a) / RSS-210 J.3 / RSS-Gen 6.13

Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-134
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-214
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6
13.36-13.41

e Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the
radiated emission limits specified in §15.209(a) (see §15.205(c)).

e PEAKLIMIT =74 dBuV/m

e AVG. LIMIT =54 dBuV/m

e Except as shown in CFR 47 Part 15.205 paragraph (d), only spurious emissions are permitted in any of the
frequency bands listed below

Frequency (MHz) Field strength (microvolts/meter) Measurement distance (meters)

0.009-0.490 2400/F (kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100** 3
88-216 150** 3
216-960 200* 3
Above 960 500 3

Between 40 GHz and 200 GHz, the level of these emissions shall not exceed 90 pW/cm? at a distance of 3 meters,
as defined in §15.255(d), which is equivalent to -9.92 dBm EIRP. The limit conversion is according to ANSI C63.10
formula (25):

— EIRPLinear
47d?
Where
PD is the power density at the distance specified by the limit, in W/m2

EIRPiinear is the equivalent isotropic radiated power, in watts
D is the distance at which the power density limit is specified, in m
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8.5.3 Test conditions and setup:
Ambient Temperature EUT Set-Up # EUT operating mode Power Input
20 °C 1 1 5VDC
8.5.4 Measurement result:
Plot # Channel # Scan Frequency Limit Result
1-14 Low 9 kHz - 18 GHz, 40 GHz - 200 GHz See section 8.5.2 Complies
15-31 Mid 9 kHz - 200 GHz See section 8.5.2 Complies
32-39 High 9 kHz — 18 GHz, 40 GHz - 200 GHz See section 8.5.2 Complies
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8.5.5 Measurement Plots:
The worst case EUT position is determined by comparing fundamental emission level before the test. The
tests are carried out at worst case position, which is standing position.

8.5.5.1  Frequency low

Plot # 8. Radiated Emissions: 30 MHz - 1GHz

60

55 FCC 15:209 QP at3m

501

45

40
979.096500 MHz
33,888 dBUV/m
35 v
105.684250 MHz

28.848 dBV/m
30 v

Level in dBpVv/m

257

20

10
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Preview Result 1-PK+ FCC 15.209 QP at 3m * Final_Result QPK

Plot # 9. Radiated Emissions: 1-3 GHz

| |
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3
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2.983500000 GHz
5 42.220 dBpvim
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25
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Preview Result 1-PK+ * Critical_Freqs PK+ ~———— FCC 15.209 PK at 3m FCC 15.209 AVG at 3m * Final_Result PK+ Final_Result CAV
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Plot # 10. Radiated Emissions: 3-18 GHz
100T
901
80T
4 ECC 15.209 PK at 3m
70T
E L
=1
[sa) 60T
° 1 ECC 15. 209 AVG at 3m
é 50T v
ot
30:; 17.881745455 GHz
| 47.964 dBuV/m
201
10 } } } } } —t i
3G 5G 6 7 8 9 10G 18G
Frequency in Hz
Preview Result 1-PK+ FCC 15.209 PK at 3m FCC 15.209 AVG at 3m
* Final_Result PK+ Final_Result CAV

Final Result

Frequency MaxPeak | CAverage Limit Margin Meas. Time Bandwidth | Height | Pol Azi Corr
(MHz) (dBuv/m) | (dBuV/m) | (dBpV/m) (dB) (ms) (kHz) (cm) mut .

14399.18 51.06 53.98 2.92 500.0 1000.0 152.0 | H 68.0 9.3

14399.18 56.04 73.98 17.94 500.0 1000.0 152.0 | H 68.0 9.3

Note: Frequency range 18 - 40 GHz see middle channel.
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Plot # 11. Radiated Emissions: 40-60 GHz

Note: The emission marked by marker 1 is the wanted emission.
Note: The peak signal above is the transmit channel.

Plot # 12. Radiated Emissions: 60-90 GHz

Plot # 13. Radiated Emissions: 90-140 GHz
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Plot # 14. Radiated Emissions: 140-200 GHz

8.5.5.2 Frequency middle
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Plot # 15. Radiated Emissions: 9 KHz - 30 MHz
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Plot # 16. Radiated Emissions: 30 MHz - 1GHz
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Plot # 17. Radiated Emissions: 1-3 GHz
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FCC 15.209 AVG at 3m

Plot # 18. Radiated Emissions: 3-18 GHz
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Plot # 19. Radiated Emissions: 18-40 GHz
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Plot # 20. Radiated Emissions: 40-60 GHz

Plot # 21. Radiated Emissions: 60-90 GHz

Note: The emission marked by marker 1 is the wanted emission.
Note: The peak signal above is the transmit channel.
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Plot # 22. Radiated Emissions: 90-140 GHz

Plot # 23. Radiated Emissions: 140-200 GHz

| |
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8.5.5.3 Frequency high

Plot # 24. Radiated Emissions: 9 KHz - 30 MHz
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Plot # 25. Radiated Emissions: 30 MHz - 1GHz
551 FCQ 15.209 QP at3m
501
457
40
L 921.793750 MHz
34.169 dBuv/m
E 357 v
>
a i 105.684250 MHz
T 30+ 27.728 dBpV/m
£ v
Q
3
9 25+
201
151
101
5 } } } bt } } } } } | |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Preview Result 1-PK+ FCC 15.209 QP at3m & Final_Result QPK




Test Report #: EMC_PRAES-002-23001_FCC15.255-Rev1
Date of Report 2023-04-12

Page 39 of 45

FCC ID: 2A7ZX2002BI01
IC ID: 28837-2002BI01

Plot # 26. Radiated Emissions: 1-3 GHz
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Plot # 27. Radiated Emissions: 3-18 GHz
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Note: Frequency range 18 - 40 GHz see middle channel.
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Plot # 28. Radiated Emissions: 40-60 GHz

Plot # 29. Radiated Emissions: 60-90 GHz

Note: The emission marked by marker 1 is the wanted emission.
Note: The peak signal above is the transmit channel.
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Plot # 30. Radiated Emissions: 90-140 GHz

Plot # 31. Radiated Emissions: 140-200 GHz
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8.1 AC Conducted Emissions
8.1.1 Measurement according to ANSI C63.4

Analyzer Settings:

e RBW =9 KHz (CISPR Bandwidth)

e Pre-scan Detector = Peak / Average for

e Final Measurements Detector = Quasi-Peak / Average

8.1.2 Limits: FCC 15.207 & RSS-Gen 8.8

(a) Except as shown in paragraphs (b) and (c) of this section of the CFR, for an intentional radiator that is designed
to be connected to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC
power line on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the
following table (1), as measured using a 50 pH/50 ohms line impedance stabilization network (LISN). Compliance
with the provisions of this paragraph shall be based on the measurement of the radio frequency voltage between
each power line and ground at the power terminal. The lower limit applies at the boundary between frequency
ranges.

o Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
*Decreases with the logarithm of the frequency.
8.1.3 Test conditions and setup:
Ambient Temperature (°C) EUT Set-Up # EUT operating mode (LI:O‘I'_V; ri';eN) Power Input
20 1 2 Line & Neutral 110V /60 Hz
8.1.4 Measurement Result:
Plot # Port EUT Set-Up # EUT operating mode Scan Frequency Limit Result

1 AC Mains 1 2 150 kHz — 30 MHz See section 8.1.2 Complies
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8.1.5 Measurement Plots:
Plot #1
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Final_Result
Frequency QuasiPeak | CAverage | Limit Margi | Meas. Time | Bandwidt | Line PE Corr.
(MHz2) (dBuv) (dBuV) | (dBpV n (ms) h (dB)
0.17 37.79 55.08 17.29 500.0 9.0 | L1 GND 10.62
0.17 56.03 65.08 9.05 500.0 9.0 | L1 GND 10.62
0.25 31.69 51.87 20.18 500.0 90 | N GND 10.16
0.25 52.94 61.87 8.93 500.0 9.0 | N GND 10.16
0.44 49.08 57.15 8.07 500.0 9.0 | N GND 10.01
0.44 34.20 4715 12.95 500.0 90 | N GND 10.01
0.83 4470 56.00 11.30 500.0 9.0 | L1 GND 9.98
0.83 23.98 46.00 22.02 500.0 9.0 | L1 GND 9.98
1.60 2047 46.00 25,53 500.0 9.0 | L1 GND 10.05
1.60 37.69 56.00 18.31 500.0 9.0 | L1 GND 10.05
1.67 21.92 46.00 24,08 500.0 9.0 | L1 GND 10.05
1.67 4293 56.00 13.07 500.0 9.0 | L1 GND 10.05
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9 Test setup photos

Setup photos are included in supporting file name: “EMC_PRAES-002-23001_FCC15.255_Setup_Photos.pdf’

10 Test Equipment And Ancillaries Used For Testing

. . Calibration L ast_
Item Name Equipment Type Manufacturer Model Serial # Cycle Calg);ta:mn
Antenna Biconilog BiLA2G Biconlog Antenna ETS Lindgren BiLA2G 00164698 3 years 8/14/2020
Active Loop 6507 Loop Antenna ETS Lindgren 6507 00161344 3 years 10/30/2020
Antenna Hom 3115 Hom Antenna EMCO 3115 35111 3 years 9/28/2021
Antenna Horn 3117 Hom Antenna ETS Lindgren 3117-PA 169547 3 years 9/1/2020
Antenna Horn 3116 Hom Antenna ETS Lindgren 3116C-PA 00169535 3 years 9/23/2020
Horn antenna 40-60 GHz Standard Gain Homn MI-WAVE 261U-25/383 2021
Horn antenna 60-90 GHz Standard Gain Homn MI-WAVE 261E-25/387 2021
Hom antenna 90-140 GHz Standard Gain Horn MI-WAVE 261F-25/387 2021
Hom antenna 140-220 GHz Standard Gain Horn MI-WAVE 261G-25/387 -
External Mixer 40-60 GHz External Mixer R&S FS-260 101025 3 Years 2/01/2022*
External Mixer 50-75 GHz External Mixer R&S FS-Z75 102261 3 Years 2/01/2022*
External Mixer 60-90 GHz External Mixer R&S FS-Z90 102088 3 Years 02/19/2020
External Mixer 90-140 GHz External Mixer R&S FS-Z140 101145 3 Years- 2/01/2022*
External Mixer 140-220 GHz External Mixer R&S FS-2220 101037 3 Years 2/01/2022*
EMI Test Receiver Test Receiver R&S ESW 44 101715 3 Years 09/14/2021
V Band Amplitude Detector RF Detector ERAVANT | SPDS0STSRASSE | 4g541 09
Hom antenna 49.9-75.8 GHz Standard Gain Hom FLANN 2524020 273463
MICROWAVE
RTO 1014 Oscilloscope Oscilloscope R&S RTO 1014 1313%38;’??4 3 Years 09/16/2021
SMF 100A Signal Generator R&S SMF 100A 105358 3 Year 08/24/2021
Frequency Multiplier Frequency Multiplier MI-WAVE 936EF-10/387 192
WR-12 Level Setting Attenuator Level Setting Attenuator ERAVANT STA-30-12-M2 04778-01
NRP110T Thermal Power Sensor R&S NRP110T MZOZIKI2 | 3 years 1112512022
DIGITAL THERMOMETER DIGITAL THERMOMETER | SOMTASL 36934-164 191871986 | 3YEARS | 10202021
EMI Receiver EMI Receiver R&S ESU40 100251 3 YEARS 9/13/2021
LISN LISN FCC FCC-LISN-50-25-2-08 8014 3 YEARS 8/31/2021
Pule limiter 0-30 MHz Pule limiter 0-30 MHz R&S ESH-72 102473

Note: Equipment used meets the measurement uncertainty requirements as required per applicable standards for 95% confidence levels. Calibration due dates, unless
defined specifically, falls on the last day of the month. Items indicated “N/A” for cal status either do not specifically require calibration or is internally characterized

before use.
* In service date
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11 Revision History

Date Changes to report Prepared by
2023-03-30 Initial version- Guangcheng Huang
2023-03-12 Added a Note to the result summery Issa Ghanma

<<< The End >>>
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