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1 Test Summary
Test Item Test Requirement Test Method Result
Antenna Requirement 47 CFR Part 15.203 N/A Pass
Conducted Emissions 47 CFR Part 15207 ANSI C63.10 (2013) Pass
20 dB Bandwidth 47CFR Part 15215 ANSI C63.10 (2013) Pass
Occupied Bandwidth 47CFR Part 15.249(e) ANSIC63.10 (2013) Pass
F tal Field St th
undamental Field Strength and 47CFR Part 15.249 ANSI C63.10 (2013) Pass
Radiated Spurious Emission
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2 General Information

Report # SRF21021741-LC-FCGRF

2.1 Applicant
Applicant  SpotterRF, LLC
Applicant address 720 Timpanogos Parkway, Orem, UT 84097, USA
Manufacturer SpotterRF, LLC

Manufacturer Address

720 Timpanogos Parkway, Orem, UT 84097, USA

2.2 Product information

Product Name
Model Number
Family Models
Serial Number
Frequency Band
Type of modulation
Equipment Class
Antenna Information
Clock Frequencies
Input Power
Power Adapter
Manufacturer/Model
Power Adapter SN
Hardware version
Software version
Simultaneous
Transmission

Additional Info

Ground Surveillance Radar

GK400

GK300, GK350,GK450, GK500
SP61422

24.005 7 24.240 GHz

Continuous Wave

DXX

Integral PCB patch antenna , 12 dBi gain
N/A

24VDC, 5A

AC/DC adapter: Phoenix Contract / PS/1AC/24DC/5
PoOE Injector: L-COM / BTD-CAT6P1
3014893014

N/A

N/A

N/A

K1 Mode: 24.005-24.080 GHz
K2 Mode: 24.085-24.160 GHz
K3 Mode: 24.165-24.240 GHz

Manufacturer declares that the family of models including
GK300, GK350, GK400, GK450, and GK500 are electrically
identical with the only difference between models being the
displayed coverage area. The differences on these variants does
not affect any product radio or EMC performance.  The model of
GK400 was tested as worst -case representative.

2.3 Test standard and method

Test standard
Test method

47 CFR Part 15.249

ANSIC63.10: 2013
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Lab performing tests Vista Laboratories , Inc.
Lab Address 1261 Puerta Del Sol, San Clemente, CA 92673 USA
Phone Number +1 (949) 393-1123
Website  www. vista-compliance.com

Test Condition Temperature Humidity Atmospheric Pressure
RFTesting 23.5C 58.2% 996 mbar

3 Modification of EUT / Deviations from Standards

N/A

4 Test Configuration and  Operation

4.1 EUT Test Configuration

The EUT is powered by an external PoE injector. It is connected to a test laptop through a RJ45
cable and receives test commands for RF measurement.

The following software was used for testing and  to monitor EUT performance .

Software Description

EMISoft Vasona EMC/RF Spurious emission test software used during testing

4.2 Supporting Equipment

Description Manufacturer Model # Serial #
Laptop Dell XPS /G1H5102 34917771602
PoE Injector BTD-CAT6-P1 L-COM N/A
AC/DC Power supply PSA60R240 PHIHONG P4040093A1

5 Uncertainty of Measurement

Test item Measurement Uncertainty (dB)
AC Conducted Emissions (150K -30MHz) +3.5dB
Radiated Emission (30MHz -1GHz) +4.6 dB
Radiated Emission (1-18GHz) +4.9 dB
Radiated Emission (18-40GHz) +3.5dB
Radiated Emission (above 40GHz) +3.5dB
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6 Test Result s

6.1 Antenna Requirement

6.1.1 Requirement

Per § 15.203, an intentional radiator shall be designed to ensure that no antenna other than

that furnished by the responsible party  shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall

be considered sufficient to comply with the provisions of this section. The manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited.

6.1.2 Result

Analysis:

- EUT usesintegral PCB patch antenna . No standard RF connector is used.

Conclusion:

- EUT complies with antenna requirement in § 15.203.
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6.2 Conducted Emissions

6.2.1 Requirement

Per § 15.207 (a), 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 exceedt  he limits in the

foll owing table, as measured using a 50 LH/ 50 ohms
(LISN). Compliance with the provisions of this paragraph shall be based on the measurement of

the radio frequency voltage between each power line and g  round at the power terminal. The

lower limit applies at the boundary between the frequency ranges.

Limits for Conducted Emissions at the Mains Ports
Section Frequency ranges Limit (dBuV)
(MHz) QP Average
0.15z0.5 66 7 56 56 - 46
Class B devices 0525 56 46
5-30 60 50
NOTE: The limit decreases linearly with the logarithm of the frequency in the range 0 .15 MHz to 0.50

MHz.

6.2.2 Test Setup

Vertical Ground

_ -~ Reference Plane /Tesl Receiver
-
[ ——
EUT cooo
40cm — . o0 oo .
80cm
LISNh
- N =

T
.
.. Horizontal Ground
Reference Flane

Note: 1. Support units were connected to second LISN.

2. Both of LISNs (AMN) are 80cm from EUT and atleast 80cm
from other units and other metal planes support units.
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6.2.3 Test Procedure

1. The EUT and supporting equipment were set up in accordance with the requirements of the
standard on top of a 1.5m x 1m x 0.8m high, non  -metallic table.

2. The power supply for the EUT was fed through a 50 W50nH EUT LISN, connected to filtered
mains.

3. The RF OUT of the EUT LISN was connected to the EMI test receiver via a low -loss coaxial
cable.

4. All other supporting equipment was powered separately from another main supply.

5. The EUT was switched on and allowed to warm up to its normal operating condition.

6. A scan was made on the NEUTRAL line (for AC mains) or Earth line (for DC power) over the
required frequency range using an EMI test receiver.

7. High peaks, relative to the limit line, were then selected.

8. The EMI test receiver was then tuned to the selected frequencies and the necessary
measurements ma de with a receiver bandwidth setting of 10 kHz. For FCC tests, only Quasi -
peak measurements were made; while for CISPR/EN tests, both Quasi -peak and Average
measurements were made .

9. All possible modes of operation were investigated. Only the  worst -case emissions were
measured and reported. All other emissions were relatively insignificant.

Page 9 of 30
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6.2.4 Test Result
Test Standard: LISN B Cond Class B Mode: Normal Operation
Frequency Range: 0.15 - 30MHz Test Date: 04/15/2021 z 05/24/2021
Line: Live Test Personnel: Daniel Bruno
Remark: N/A Test Result: Pass
i Vasona by ENigof 16 2pn 21 1038 -
Eali]
[1] Live
a0 Qpk Lmt
Ay Lmt
0 N Debug
+ Farmal
600
+ | ®
500 B : + .
. .
4040
00
2040
100
Frequency: MHz
a
015 10 1000 00
Power Line Conducted Emissions Temgplate: LISN B Cond Class B
Filename: ¢:\sers\djbru\google drive' 2021 projects\srf-21021741- foo 15b, 15.245itestingltest results\emciconducted emissioni1_Nermal Operation-120V-L_emi
9 9 k] ] R B [Hz]
Frequency Raw dBuV Cable Factors dB Level Measurement Line Limit Margin Pass/Fail
MHz Loss dBuV Type dBuVv dB
0.186 42.40 10.1 0.2 52.7 Quasi Peak Live 64.20 -11.5 Pass
23.128 35.70 10.8 0.6 47.1 Quasi Peak Live 60.00 -12.9 Pass
0.248 38.50 10.1 0.2 48.8 Quasi Peak Live 61.80 -13.1 Pass
16.228 34.00 10.7 0.3 45 Quasi Peak Live 60.00 -15 Pass
0.682 32.70 10.1 0.1 42.9 Quasi Peak Live 56.00 -13.1 Pass
0.186 36.40 10.1 0.2 46.6 Average Live 54.20 -7.6 Pass
23.128 33.70 10.8 0.6 45.1 Average Live 50.00 -4.9 Pass
0.248 33.80 10.1 0.2 44.1 Average Live 51.80 -7.8 Pass
16.228 32.00 10.7 0.3 43.1 Average Live 50.00 -6.9 Pass
0.682 31.30 10.1 0.1 41.5 Average Live 46.00 -4.5 Pass
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Test Standard: LISN B Cond Class B Mode: Normal Operation
Frequency Range: 0.15 - 30MHz Test Date: 04/15/2021 z 05/24/2021
Line: Neutral Test Personnel: Daniel Bruno
Remark: N/A Test Result: Pass
i Vasona by EMiSaf A 21037 -
9040
[2] Neutral
01 Qpk Lmt
Av Lmt
- + Debug
+ Formal
a0}
. | @
54 b L3 N
400 +
.
ad
200
uli]
Frequency: MHz
{11}
15 10 1000 00
Power Line Conducted Emissions Template: LISN B Cond Class B
Filename: o\ fibrulgoogle drive' 2021 projects\srf-210217414: foo 150, 15,245 testingltest results\emc)conducted emission\02_Normal Operation-120V-N_emi
9 9 ] R Bw [iHz]
Frequency Raw dBuV Cable Factors dB Level Measurement Line Limit Margin | Pass/Fail
MHz Loss dBuVv Type dBuVv dB
23.128 36.00 10.8 0.6 47.4 Quasi Peak Neutral 60.00 -12.6 Pass
0.186 41.30 10.1 0.2 51.6 Quasi Peak Neutral 64.20 -12.6 Pass
0.249 37.30 10.1 0.2 47.6 Quasi Peak Neutral 61.80 -14.2 Pass
18.243 33.60 10.7 0.5 44.8 Quasi Peak Neutral 60.00 -15.2 Pass
0.682 32.10 10.1 0.1 42.3 Quasi Peak Neutral 56.00 -13.7 Pass
23.128 34.50 10.8 0.6 46 Average Neutral 50.00 -4 Pass
0.186 32.70 10.1 0.2 42.9 Average Neutral 54.20 -11.3 Pass
0.249 30.90 10.1 0.2 41.2 Average Neutral 51.80 -10.6 Pass
18.243 31.80 10.7 0.5 43 Average Neutral 50.00 -7 Pass
0.682 30.60 10.1 0.1 40.8 Average Neutral 46.00 -5.2 Pass
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6.3 20 dB Bandwidth

6.3.1 Requirement
§15.215 (c)

Intentional radiators operating under the alternative provisions to the general emission
limits, as contained in 8815.217 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
other wise 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.

6.3.2 Test Setup

oo
Receiving |:|'> - AN
EUT Antenna géﬁ
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6.3.3 Test Procedure
According to subclause 6.9.2 of ANSI C63.10 -2013:

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The span range for the EMI receiver or spectrum analyzer shall be between two times and five
times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW and
video bandwidth (VBW) shall be approximately three times RBW, unless otherwise specified by
the applicable requirement.

c) Set the reference level of the i nstrument as required, keeping the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope
shall be more than [10 log (OBW/RBW)] below the reference level. Specific guidance is given in
4.1.5.2.

d) Steps a) through c¢) might require iteration to adjust within the specified tolerances.

e) The dynamic range of the instrument at the selected RBW shall be more than 10 dB below

t he t axrxgedtB 3downi requirement; t hatmeassringthef-20tdBe r equ
OBW, the instrument noise floor at the selected RBW shall be at least 30 dB below the reference
value.

f) Set detection mode to peak and trace mode to max hold.

g) Determine the reference value: Set the EUT to transmit an unmodulate  d carrier or modulated
signal, as applicable. Allow the trace to stabilize. Set the spectrum analyzer marker to the
highest level of the displayed trace (this is the reference value).

h) Determine the J3uLxx dB down ampxl. Alternatively,this si ng [ (r ¢
calculation may be made by using the marker -delta function of the instrument.

i) If the reference value is determined by an unmodulated carrier, then turn the EUT modulation
ON, and either clear the existing trace or start a new trace  on the spectrum analyzer and allow
the new trace to stabilize. Otherwise, the trace from step g) shall be used for step j).

j) Place two markers, one at the lowest frequency and the other at the highest frequency of the

envelope of the spectral display,s uch t hat each mar ker i sxxdBdovnr sl i gh
amplitudej determined in stepxhidB HBbwa mmpketudej be
it shall be as close as possible to this value. The occupied bandwidth is the frequency difference

between the two markers. Alternatively, set a marker at the lowest frequency of the envelope of

the spectral display, such that xkedBadben asmpait or
determined in step h). Reset the marker -delta function and move the marker to the other side

of the emission until the delta marker amplitude is at the same level as the reference marker

amplitude. The marker -delta frequency reading at this point is the specified emission

bandwidth.

k) The occupied bandwidth shall be reported by providing plot(s) of the measuring instrument
display; the plot axes and the scale units per division shall be clearly labelled. Tabular data may
be reported in addition to the plot(s).

Page 13 of 30
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6.3.4 Test Result

Measured
Bandwidth
(MHz)
Low 24040 79.38 24000.31 24079.69 Pass
Mid 24120 79.47 24080.27 24159.74 Pass
High 24200 79.51 24160.25 24239.76 Pass

Frequency
(MHz)

Frequency Frequency

Lower (MHZz) Upper (MHz) Result

Channel

7 7 015452 aM oy 20, 201 L s T 7 .02 20 My 20, 2021
Center Freq: 24.042500000 GHa Radlo Std: Nane Puak Jearch 24.122500000 Cantar Fraq: 24.122500000 GHa Radie Std: Nane Peak Search
e Run vglHold> 10110 ree Run vglHold> 10110

MKkr

Span 150 MHz| i Span 150 MHz|
#VEW 3 MHz Sweep 1ms) 'R #VEW 3 MHz Sweep 1ms)
Occupied Bandwidth Total Power 136 dBpV Occupied Bandwidth Total Power 136 dBpV
77.270 MHz 77.194 MHz
Transmit Freq Emror -805.96 kHz OBW Power 99.00 % Transmit Freq Emror -847.15 kHz OBW Power 99.00 %
x dB Bandwidth 79.38 MHz x dB +20.00 4B x dB Bandwidth 79.47 MHz x dB +20.00 4B

20dB Bandwidth -Low 20dB Bandwidth -Mid

gilent Spectrian Anaiyzer - Occupied BW
o

[
OHz Radis Peak Search
AvglHald> 1010

Span 150 MHz
#VBW 3 MHz Sweep 1ms|

Occupied Bandwidth Total Power 136 dBpvV
77.344 MHz

Transmit Freq Error -819.60 kHz OBW Power 99.00 %

x dB Bandwidth 79.51 MHz x dB -20.00 dB

20dB Bandwidth -High
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6.4 Occupied Bandwidth (99%)

6.4.1 Requirement

The 99% OBW is for reporting purpose only. The occupied bandwidth is the frequency
bandwidth such that, below its lower and above its upper frequency limits, the mean powers
are each equal to 0.5% of the total mean power of the given emission.

6.4.2 Test Procedure

According to subclause 6.9.3 of ANSI C63.10 -2013:

Set RBW = 1% to 5% of the actual occupied BW.

Set the video bandwidth (VBW) w 3 x RBW.
Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Span = large enough to capture all products of the modulation process

Allow the trace to stabilize.

© N o g~ 0w D oPE

Use automatic bandwidth measurement capability on instrument to obtain BW result.

6.4.3 Test Setup

oo
Receiving |:"> - AN
EUT Antenna ?éﬁ
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6.4.4 Test Results

Measured
Bandwidth ( MHz)
Low 24040 77.270 Reference only N/A
Mid 24120 77.194 Reference only N/A
High 24200 77.344 Reference only N/A

Channel Frequency (MHz) Limit ( MHz) Result

Agilent Spectrum Analyzer - Occupied BW gilent Spectrum Analyzer - Occupied BW
T b W b

Center Freq: 24.04; Peak Search Canter Freq: 24.122500000 Peak Search

12500000 GHz GHz
W Trig: Free Run AvglHsld> 1010 W Trig: Free Run AvglHsld> 1010
2ntten: 16 48 SiFGuiniow * #heten: 16 48

ICenter 24.04 GHz Span 150 MHZ iCenter 24.12 GHz Span 150 MHZ
LRes BW 1 MHz #VBW 3 MHz Sweep 1ms lRes BW 1 MHz #VBW 3 MHz Sweep 1ms
Occupied Bandwidth Total Power 136 dBpV Occupied Bandwidth Total Power 136 dBpV
77.270 MHz 77.194 MHz
Transmit Freq Emror -805.96 kHz OBW Power 99.00 % Transmit Freq Emror -847.15 kHz OBW Power 99.00 %
x dB Bandwidth x dB +20.00 4B x dB Bandwidth 79.47 MHz x dB +20.00 4B

99% Bandwidth -Low 99% Bandwidth -Mid

I 2053 ab oy 20, 2021
Center Freq: 24 GHz Fladie Std: Nene Poak Search
Trig: Frae Run Avg|Hold> 10110

ifGainiow | BAen: 16 48

Span 150 MHz
#VBW 3 MHz Sweep 1ms|

Occupied Bandwidth Total Power 136 dBpV
77.344 MHz

Transmit Freq Error -819.60 kHz OBW Power 99.00 %

x dB Bandwidth 79.51 MHz x dB. -20.00 dB

99% Bandwidth -High
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6.5 Fundamental Field Strength and Radiated Spurious Emission

6.5.1 Requirement

§15.249 (a)
Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands sha [l comply with the following:
Field strength of Field strength of
Fundamental frequency fundamental harmonics
(millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

(c) Field strength limits are specified at a distance of 3 meters.

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated

emission limits in §15.209, whichever is the lesser attenuation.

Frequency Range (MHZ) Field Strength (uV/m)
0.009~0.490 2400/F(kHz)
0.490~1.705 24000/F(kHz)

1.705~30.0 30
302788 100
88 7216 150
216 960 200
Above 960 500

(e) As shown in 815.35(b), for frequencies above 1000 MHz, the field strength limits in

paragraphs (a) and (b) of this section 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 point -to-point operation

under paragraph (b) of this section, the peak field strength shall not exceed 2500
millivolts/meter at 3 meters along the antenna azimuth

Page 17 of 30
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6.5.2 Test Setup
For Radiated emission below 30MHz
1m
EUT& 3m /
Support Units | —
Turn Table
i | e
80cm T
<
Ground Plane
TestReceiver
\ R —
g2 2c |
For Radiated emission 30MHz to 1GHz
Ant. Tower 1-4m
Variable

EUT&

L 10m | \
Support Unjts ' '
—(:)—E:I
’El_‘ Turn Table
_ ~

80‘”“] emmem
A1

Ground Plane

Test Receiver

=

i
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For Radiated emission above 1GHz
Ant. Tower 1-4m
Variable

6.5.3

EUT& 1m/3m
Support Units I =~

Turn Table D_E:I
’_lx_—l_‘ L Absorber
gl AAMAAA —

Ground Plane

TestReceiver
\ N E—
O O 0O O
AM’\“"“ © 0 0 c—y

Test Procedure

According to subclause 11.12.2.7, Radiated spurious emission measurements, in ANSI C63.10
2013:

The EUT was switched on and allowed to warm up to its normal  operating condition.

The test was carried out at the selected frequency points obtained from the EUT
characterization. Maximization of the emissions, was carried out by rotating the EUT, changing
the antenna polarization, and adjusting the antenna height in the following manner:

Vertical or horizontal polarization (whichever gave the higher emission level over a full rotation
of the EUT was chosen.

The EUT was then rotated to the direction that gave the maximum emission.
Finally, the antenna height was adj usted to the height that gave the maximum emission.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 300 Hz for
frequencies below 150KHz.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 10 kHz for
frequency between 150KHz z 30MHz.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz
for Quasi -Peak detection at frequency between 30MHz - 1GHz.

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

Steps 2 and 3 were repeated for the next frequency point, u  ntil all selected frequency points
were measured.
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Testing Cert #4848-01

Report #

SRF21021741-LC-FCGRF

FUNDAMENTAL FIELD STRENGTH

Agilent Spectrum Analyzer - Occupied BW
T b

7 7 015452
Centar Fraq: 24.042600000 GHa Radlo Std:
oo Trig: Free Run AvglHald> 1010

AIFGainiow *_ $Aen: 16 48

Span 150 MHz|

#VBW 3 MHz Sweep 1ms|

Total Power 136 dBpV

Occupied Bandwidth

77.270 MHz
-805.96 kHz
79.38 MHz

OBW Power
x dB

99.00 %
«20.00 dB

Transmit Freq Error
x dB Bandwidth

agilent Spectrum Analyzer - Occupied GW
W b

HEE D Centar Fraq: 24.122600000 GHz Radio Std:
W Trig:Free Run vglHold> 10110

AIFGainiow *_ $Aen: 16 48

#VBW 3 MHz

Occupied Bandwidth Total Power 136 dBpV
77.194 MHz
-847.15 kHz

79.47 MHz

OBW Power
x dB

99.00 %
«20.00 dB

Transmit Freq Error
x dB Bandwidth

Span 150 MHz,
Sweep 1 ms|

Peak Search

(0204153 aba oy 20, 2001
GHz Radlo Ste: Hone
AvglHald> 1010

Span 150 MHz

‘Center 24.2 GHz
4R Sweep 1 ms|

es BW 1 MHz #VBW 3 MHz

Total Power 136 dBpV

Occupied Bandwidth
77.344 MHz
-819.60 kHz

78.51 MHz

OBW Power
x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

Field Strength -Mid (Peak)

Peak Search

Field Strength -High (Peak)
Test Channel Frequency Level Measurement Type Limit Margin dB Pass/Fail
MHz dBuV/m dBuV/m
Low 24040 117.95 Peak 128 -10.05 Pass
Mid 24120 117.94 Peak 128 -10.06 Pass
High 24200 118.01 Peak 128 -9.99 Pass
Low 24040 93.76 Average 108 -14.24 Pass
Mid 24120 94.07 Average 108 -13.93 Pass
High 24200 89.74 Average 108 -18.26 Pass
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| Report# | SRF21021741-LCFCGRF |
RADIATED EMISSIONS BELOW 1 GHZ
Test Standard: 15.209, 15.249 Mode: Radiated Emission
Frequency Range: 30 MHz - 1 GHz Test Date: 04/15/2021 7z 05/24/2021
Antenna Type/Polarity: Bi-Log/Hor & Ver Test Personnel: Daniel Bruno
Remark: N/A Test Result: Pass

Radiated Emission

i Vasona By EMISEn 1 21 15 -
[1] Horizontal
oo
(2] ertieal
gk Lmt
+ Diebug
a0
+ Formal

00

a0 |_Qp
¥
¥

+ I “. + f
an A ’AI iy w i ' i 6I, L}h o
[k A+ w ” / iy .-‘.I-'J I‘M H“ i 1"“ 1 L
| N Mezs Dist 3m
oo Spac Dist 3m
Frequency: MHz
-i00
m imm immm
Radiated Emissions Template: FCC Class B (3m) 300Hz-1GHz
Filename: ¢:lusers\eamaraigoogle dive'G021erf-2102174-le fec 19b, 16 240%esting'test resultshema’ne below 1gh2\01_Mormal Operation-N A_.emi
1@ Pt BW Y
Frequency| Raw dBuV Cable AF dB Level Measurement Pol Hot Azt Limit Margin | Pass/Fail
MHz Loss dBuV/m Type cm Deg | dBuV/m dB
30.618 45 2.2 -11.9 354 Quasi Max \ 129 83 40 -4.6 Pass
101.879 57.5 3.6 -19 42.1 Quasi Max V 100 275 43.5 -1.4 Pass
37.354 44.7 25 -15.6 315 Quasi Max \ 148 169 40 -8.5 Pass
65.708 46 3.1 -20.3 28.8 Quasi Max V 104 27 40 -11.2 Pass
148.099 46.2 4.2 -17.8 32.6 Quasi Max V 128 164 43.5 -10.9 Pass
30.618 45 2.2 -11.9 354 Quasi Max \ 129 83 40 -4.6 Pass
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TEST « CERTIFY « COMPLY ' g cer
| Report# | SRF21021741-LCFCGRF |
Test Standard: 15.209, 15.249 Mode: Radiated Emission
Frequency Range: 1 GHz- 18 GHz Test Date: 04/15/2021 7z 05/24/2021
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Daniel Bruno
Remark: Low CH Test Result: Pass
8 Yasona by EMiSof 16 21 1283 -

1)
[ Horizanal

Ein) [ et
_ Pklm
_ Alm

00 Pk
+ Diehug

+ Farmal
2001}

il

00

il

o * hizas Dist 3m
Spe Dist 3m
0o
Frequency: MHz
oo
mm Iom Eani)
Radiated Emizsions Template: FCC 16.209 (3m) 1GHz-18GHz
Filename: ¢:uzers\camaraigoogle drive'302 1kerf-21021741-le foo 150, 15 240%estingtest resubtstrfGdghe radariree showe {ghz'01_24GHz Radar-Low-24005_emi
fom Pt BW fHZ
Frequency Raw Cable AF dB Level Measurement Pol Hot Azt Limit Margin | Pass/Fail
MHz dBuv Loss dBuV/m Type cm Deg | dBuV/m dB
1500.073 43.5 14.9 -8.5 49.8 Peak Max H 173 230 74 -24.2 Pass
7501.613 27.0 21.0 0.8 48.8 Peak Max V 179 34 74 -25.2 Pass
10497.583 19.6 23.1 2.1 44.8 Peak Max H 117 56 74 -29.2 Pass
1797.038 41.6 14.5 -9.1 47.0 Peak Max V 340 174 74 -27.0 Pass
4506.04 23.7 17.3 -3.5 37.6 Peak Max H 342 107 74 -36.4 Pass
1500.073 40.9 14.9 -8.5 47.3 Average Max H 173 230 54 -6.7 Pass
7501.613 22.6 21.0 0.8 44.4 Average Max V 179 34 54 -9.6 Pass
10497.583 7.5 23.1 2.1 32.7 Average Max H 117 56 54 -21.3 Pass
1797.038 16.9 14.5 -9.1 22.3 Average Max V 340 174 54 -31.7 Pass
4506.04 115 17.3 -3.5 25.3 Average Max H 342 107 54 -28.7 Pass
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TEST « CERTIFY « COMPLY ' meTe
Report # SRF21021741-LCGFCCGRF |
Test Standard: 15.209, 15.249 Mode: Radiated Emission
Frequency Range: 1 GHz-18 GHz Test Date: 04/15/2021 z 05/24/2021
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Daniel Bruno
Remark: Mid CH Test Result: Pass
dBusim Vasona by ENiSoR 16 Apri1 1332 -
€0
[1] Horizortal
a0 [2] Vertiial
Pl Lt
fili] L3 — A Lt
+ Diebug
+ Formal
201}
an
[li]
ili]
+ +
an ' heas Dist 3m
Spec Dist 3m
jili]
Frequency: MHz
oo
imm mnm 12mo
Radiated Emissions Template: FCC 15.209 (3m) 1GHz-18GHz
Filename: c:sers\camaraigoogle driver202 1erf-2102174 10 foo 15b, 16 249%estingtest results\rf\l4ghe radarirse abowe 1ghe'D2_t4GHz Radar-hid-24H125_emi
m Fees Bw FHZ
Frequency Raw Cable AF dB Level Measurement Pol Hot Azt Limit Margin | Pass/Fail
MHz dBuv Loss dBuV/m Type cm Deg | dBuV/m dB
7532.715 20.9 21.0 0.7 42.6 Peak Max H 195 330 74 -31.4 Pass
1489.3 30.4 14.8 -8.4 36.9 Peak Max \ 240 57 74 -37.1 Pass
1149.93 40.5 14.2 -5.1 49.6 Peak Max H 204 360 74 -24.4 Pass
1798.415 36.7 14.5 -9.1 42.2 Peak Max \ 112 209 74 -31.8 Pass
4529.022 23.9 17.3 -3.4 37.8 Peak Max H 107 224 74 -36.2 Pass
7532.715 9.0 21.0 0.7 30.7 Average Max H 195 330 54 -23.3 Pass
1489.3 18.9 14.8 -8.4 25.4 Average Max \ 240 57 54 -28.6 Pass
1149.93 37.6 14.2 -5.1 46.8 Average Max H 204 360 54 -7.2 Pass
1798.415 18.1 14.5 -9.1 23.5 Average Max \ 112 209 54 -30.5 Pass
4529.022 11.8 17.3 -3.4 25.8 Average Max H 107 224 54 -28.2 Pass
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Report # SRF21021741-LC-FCCGRF |
Test Standard: 15.209, 15.249 Mode: Radiated Emission
Frequency Range: 1 GHz-18 GHz Test Date: 04/15/2021 z 05/24/2021
Antenna Type/Polarity: Horn/Hor & Ver Test Personnel: Daniel Bruno
Remark: High CH Test Result: Pass
dusim Vasona by ENiSof 16 4gr 21 1450

a1
_ [1] Horizontal

an o [R] ertical
_ Fklm
_ wlm

it} o
+ Diebug

+ Formal
201}

a0

00

fili}

ol *

Meas Dist 3m
Spec Dist 3m
10
Frequency: MHz
il
iImm mom Ao
Radigted Emigsions Template: FCC15.209 (3m) 1G6Hz-18GHz
Filename: ¢:uzers\camaraigoogle drivel302 1erf-21021741 1 foo 150, 15 2490 estingtest results\rf\l4ghe radarirse above 1ghz'03_24GHz Radar-High-24235_.emi
om Res B g
Frequency Raw Cable AF dB Level Measurement Pol Hgt Azt Limit Margin | Pass/Fail
MHz dBuv Loss dBuV/m Type cm Deg | dBuV/m dB
1511.488 29.5 14.8 -8.6 35.7 Peak Max H 100 163 74 -38.3 Pass
1795.423 41.3 14.5 -9.1 46.7 Peak Max \ 399 330 74 -27.3 Pass
7576.453 20.5 21.1 0.6 42.1 Peak Max H 101 0 74 -31.9 Pass
1149.918 39.3 14.2 -5.1 48.4 Peak Max H 119 360 74 -25.6 Pass
4548.776 23.7 17.3 -3.3 37.8 Peak Max H 215 196 74 -36.2 Pass
1511.488 175 14.8 -8.6 23.8 Average Max H 100 163 54 -30.2 Pass
1795.423 16.8 14.5 -9.1 22.2 Average Max \ 399 330 54 -31.8 Pass
7576.453 8.6 21.1 0.6 30.2 Average Max H 101 0 54 -23.8 Pass
1149.918 36.2 14.2 -5.1 45.3 Average Max H 119 360 54 -8.7 Pass
4548.776 12.4 17.3 -3.3 26.5 Average Max H 215 196 54 -27.5 Pass
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Testing Cert #4848-01

Report #

SRF21021741-LC-FCGRF

RADIATED EMISSIONS(18-40GHZ)

Field Strength -Low (Peak)

Field Strength -Mid (Peak)

Field Strength -High (Peak)

Test Channel Frequency Level Measurement Type Limit Margin dB Pass/Fail
MHz dBuV/m dBuV/m
Low 37575.60 64.95 Peak 74 -9.05 Pass
Mid 30089.00 63.04 Peak 74 -10.96 Pass
High 37577.80 65.18 Peak 74 -8.82 Pass
Low 37575.60 53.08 Average 54 -0.92 Pass
Mid 30089.00 51.05 Average 54 -2.95 Pass
High 37577.80 52.14 Average 54 -1.86 Pass

Note:

The emission at around 24 GHz is fundamental emission. No other outstanding emission was found except noise floor.
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