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ADMINISTRATIVE INFORMATION

Test Report Information

REPORT PREPARED FOR: REPORT PREPARED BY:
Automation Inc. dba RADAR Viviana Prado

15150 Avenue of Science, Ste. 200 CKC Laboratories, Inc.
San Diego, CA 92121 5046 Sierra Pines Drive

Mariposa, CA 95338

Representative: Mark Easton Project Number: 108261
Customer Reference Number: 1662-SD1-Test

DATE OF EQUIPMENT RECEIPT: April 28, 2023
DATE(S) OF TESTING: April 28,2023 and May 1 and 2, 2023

Report Authorization

The test data contained in this report documents the observed testing parameters pertaining to and are relevant
for only the equipment provided by the client, tested in the agreed upon operational mode(s) and configuration(s)
as identified herein. Compliance assessment remains the client’s responsibility. This report may not be used to
claim product endorsement by A2LA or any government agencies. This test report has been authorized for release
under quality control from CKC Laboratories, Inc.

Steve Behm
Director of Quality Assurance & Engineering Services
CKC Laboratories, Inc.
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Test Facility Information

Our laboratories are configured to effectively test a
wide variety of product types. CKC utilizes first class
test equipment, anechoic chambers, data acquisition
and information services to create accurate, repeatable,
and affordable test results.

TEST LOCATION(S):
CKC Laboratories, Inc.
110 Olinda Place
Brea, CA 92823

Software Versions

CKC Laboratories Proprietary Software Version

EMITest Emissions 5.03.20

Site Registration & Accreditation Information

Location *NIST CB # FCC Canada Japan
Canyon Park, Bothell, WA Us0103 Us1024 3082C A-0136
Brea, CA Us0103 Us1024 3082D A-0136
Fremont, CA Us0103 Us1024 30828 A-0136
Mariposa, CA Us0103 Us1024 3082A A-0136

*CKC’s list of NIST designated countries can be found at: https://standards.gov/cabs/designations.html
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SUMMARY OF RESULTS

Standard / Specification: FCC Part 15 Subpart C - 15.247 (FHSS 902-928MHz)

Test Procedure Description Modifications Results

15.247(a)(1)(i) Occupied Bandwidth |  NA | Pass |
15.247(a) (1)

15.247(a)(1)(i) _| Average Time of Occupancy _

15.247(b)(2) Output Power Pass
15.247(d) RF Conducted Emissions & Band Edge NA Pass
15.247(d) Radiated Emissions & Band Edge NA Pass
15.207 AC Conducted Emissions NA Pass

NA = Not Applicable

ISO/IEC 17025 Decision Rule

The equipment sample utilized for testing is selected by the manufacturer. The declaration of pass or fail herein
is a binary statement for simple acceptance rule (ILAC G8) based upon assessment to the specification(s) listed
above, without consideration of measurement uncertainties. For performance related tests, equipment was
monitored for specified criteria identified in that section of testing.

Modifications During Testing

This list is a summary of the modifications made to the equipment during testing.

Summary of Conditions

No modifications were made during testing.

Modifications listed above must be incorporated into all production units.

Conditions During Testing

This list is a summary of the conditions noted to the equipment during testing.

Summary of Conditions

None
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EQUIPMENT UNDER TEST (EUT)

During testing, numerous configurations may have been utilized. The configurations listed below support

compliance to the standard(s) listed in the Summary of Results section.

Configuration 4

Equipment Tested:

Device Manufacturer Model # S/N

RFID sensor operating in Automaton Inc dba RADAR  RS510 513

the UHF band

Support Equipment:

Device Manufacturer Model # S/N

Gigabit POE Trendent TPE-117G1A E18H7G2000147
Keyboard Perixx Perboard 505 Plus 1906000719
Mouse DPI TM176G 20220523000709
Minicomputer Intel NUC8HN BTHNOO9003HV
Configuration 5

Equipment Tested:

Device Manufacturer Model # S/N

RFID sensor operating in Automaton Inc dba RADAR RS510 508

the UHF band

Support Equipment:

Device Manufacturer Model # S/N

Gigabit POE Trendent TPE-117G1A E18H7G2000147
Keyboard Perixx Perboard 505 Plus 1906000719
Mouse DPI TM176G 20220523000709
Minicomputer Intel NUC8HN BTHNOO9S003HV
Configuration 6
Equipment Tested:

Device Manufacturer Model # S/N

RFID sensor operating in Automaton Inc dba RADAR  RS510 507

the UHF band
Support Equipment:

Device Manufacturer Model # S/N

Gigabit POE Trendent TPE-117G1A E18H7G2000147
Keyboard Perixx Perboard 505 Plus 1906000719
Mouse DPI TM176G 20220523000709
Minicomputer Intel NUC8HN BTHNOO9003HV
POE injector Solis Energy HPI-2148 PT2144220316
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General Product Information:

Product Information

Manufacturer-Provided Details

Equipment Type:

Stand-Alone Equipment

Type of Wideband System: FHSS
Operating Frequency Range: 902.75-927.25MHz
Number of Hopping Channels: 50

Receiver Bandwidth and
Synchronization:

The manufacturer declares the receiver input bandwidth matches the
transmit channel bandwidth and shifts frequencies in synchronization with
the transmitter.

Modulation Type(s): PR-ASK *
Maximum Duty Cycle: 98% or better
Number of TX Chains: 4

Antenna Type(s) and Gain:

Patch Array 6.12 dBi to 9.28 dBi
(Measured ant gain + beamforming gain as provided by the manufacturer)

Beamforming Type:

Digital

Antenna Connection Type:

Integral (External connector provided to facilitate testing)

Nominal Input Voltage:

48VDC from POE

Firmware / Software used for Test:

Test mode firmware version: 0.85.11

assumes full responsibility.

The validity of results is dependent on the stated product details, the accuracy of which the manufacturer

*Phase reversal ASK., TARI set at 6.25us
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EUT Photo(s)
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Support Equipment Photo(s)
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FCC Part 15 Subpart C

Brea Lab A

Test Setup/Conditions

Test Engineer:

E. Wong

Test Method:

ANSI C63.10 (2013)

Test Date(s):

5/2/2023

Configuration:

5

Test Setup:

TARI = 6.25us as intended.

TX 902.75MHz, 914.75MHz, 927.25MHz

The equipment under test (EUT) is set on a test bench.

Frequency Range of EUT: 902.75MHz to 927.25MHz

Lowest Gain: Sector 135, 0 Power setting 29.1dBm

Worse case antenna pattern and associated power level evaluated.

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc) which is connected
to a remotely located POE Injector. Connected to the POE Injector via cat 6 cable is a
remotely located computer. The computer is used to set frequency channel, frequency
hopping, and modulation of the EUT.

Environmental Conditions

29094K-24TC

Temperature (2C) | 22.1 Relative Humidity (%): 46
. AlliDMme
Asset# Description Manufacturer Model Cal Date Cal Due
02869 Spectrum Analyzer Agilent E4440A 12/13/2022 | 12/13/2023
03430 Attenuator Aeroflex/Weinschel 75A-10-12 1/14/2022 1/14/2024
07658 Cable Astrolab, Inc. 32022-29094K- 6/22/2022 | 6/22/2024
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15.247(a)(1)(i) Occupied Bandwidth

Test Data Summary

Frequency Antenna . Measured Limit
(MHz) Port Modulation (kHz) (kHz) Results
902.75 1 PR-ASK 182.7 <500 Pass
914.75 1 PR-ASK 182.7 <500 Pass
927.25 1 PR-ASK 183.8 <500 Pass
3 Agilent 10.00:07 May2 2023 R T

#Anen 28 dB

l; Y -"
AN
,(_"‘»Ili W

Span 1 Mz
NVEW 300 kHz Sweop 125 ms (801 pis)

Occupied Bandwidth
191.8905 kHz

Low Channel
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3 Agilent 10.04:13 May2 2023 R T

#Anen 28 dB

N
‘«'7'!"*
o ﬂbu W

o

Span 1 Mz
NVEW 300 kHz Sweop 125 ms (801 pis)

Occupied Bandwidth
197.1301 kHz

Middle Channel

3 Agilent 100914 May 2, 2023 R T

#Anen 28 dB

k\/‘u" L

Span 1 Mz
WFVEW 300 kHz Sweop 125 ms (801 pis)

Occupied Bandwidth
189.9806 kHz

High Channel
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15.247(a)(1) Carrier Separation

est Data :
Limit applied: 20dB bandwidth of the hopping channel.
Antenna . Measured Limit
Port Operational Mode (kHz) (kHz) Results
1 Hopping 483 >183.8 Pass
3 Agilent 10:35.12 May 2, 2023 R T

#Anen 28 dB

‘i.

I | |
b Y U e A AL M . '_ Lo Ll he anky 4 0, , LA
Sy W \1\""@54\, ,.} ]‘ Iy f '\]gf.;i;'r".‘L‘J_f\"\&p, .‘ﬁ!“\ "q“\ ‘.'*,‘u j‘u '\"1'»1.'f ]Q&l ‘J ‘j]‘.‘dﬂ,é Py 'l( A

i )
"\

i

I Cenrter 925250 MHz Span 5 M2
¥Res EW 100 kHz #VEW 300 kHz #5weep 20 ms (601 pts
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15.247(a)(1)(i) Number of Hopping Channels

Test Data Summary

Limit = {50 Channels |20 dB BW < 250kHz
~ |25 Channels |20 dB BW > 250kHz

. Measured Limit
Antenna Port Operational Mode (Channels) (Channels) Results
1 Hopping 50 >50 Pass

| 3 Agilent 10:33.23 May2 2023 R T
Mkr1 902.75 MHz

#Anen 28 dB 24.00 dBm
,.n‘u A ] ww
Ji fLHLHL
IHH It [ |||l| H] H‘ :||H |||| []I' } ‘

|M.H H\"ufum MMH i HM f|b,||h' "",‘

1
\II‘ |

,’Ir'w/"vir}"‘,‘l r!)"ﬂt".“"‘l"l‘:v "'l“xﬁ ‘5’-\-“"]1,'1"1}' ,\""\ ,'I*"'["{f*ﬁ\""vl """‘.IIN"" 'hf" lf : y N\ Wi fq

[ Stact 900,00 MHx Stop 830,00 NHz
Res EW 100 kHz #VEW 300 kHz #5weep 20 ms |601 pts
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15.247(a)(1)(i) Time of Occupancy

Test Data Summary

Observation Period, Pobs is derived from the following:
P = {20 Seconds |20 dB BW < 250kHz
0bs ™ 110 Seconds |20 dB BW > 250kHz

Antenna . Measured Limit
Port Operational Mode i) (Ms/Poss) Results
1 hopping 391.2 <400 Pass

Measured results are calculated as follows:

Dwell time = ( Z RF Burst On Time +

Bursts Control

Control Signal On time)

Pobs

Actual Calculated Values:

Parameter Value
Observation Period (Pobs): 100sec
Number of RF Bursts / Pobs: 49

On time of RF Burst: 399.2ms
Number of Control or other signals / Pobs: Na

On time of Control or other Signals: Na
Total Measured on Time: 391.2ms

Average of ten 100 second sweep
(4.9 event /100) x 20 sec = 0.98 event/ 20 sec
On time per 20 sec = 0.98 event/20 sec x 399.2ms = 391.2ms
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3 Agilent 104915 May 2, 2023

M h y w 'MWJ m WJJJ WM

\
|
I

o st Al l‘u)\wdn M Um“ N W!),lqt W 'amwp "y

[
mu i
ot bt

Average Time 100 Second

#Anen 28 dB

1|

it l ey

#VEW 300 kHz

Sweep 1

#Anen 28 dB

n

#VEW 300 kHz

Sweep 2

Nkt S0s
54.44 dBm

’!

Tl
LQM HN\MM e

Span 0 Hz
Sweep 100 s |801 pis)

Nkr1 S0s
49.84 dBm

Span 0 Hz
Sweep 100 s [801 pis)
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3 Agilent 105838 May 2, 2023 R T

Nkr1 S0s
#Anen 28 dB 53.58 dBm

| w
L
| | (il

\
: 1T | |- |
>50k J | | ) L . [ (i
i I b ) l{iL WAl L,'.W.I,Ai,l\w !l L('MNA'M AR Y

Span 0 Hz
#VEW 300 kHz Sweep 100 = [801 pis)

Sweep 3

3 Agilent 11.00:40 May2 2023 R T
Nkr1  S50s
#Anen 28 dB 28 52 dBm

i H l;} ‘

i ‘ \ \ ‘ l
i || ’ 1t I 'l{ 1M [i‘z‘ \j(
fih mq" lUﬁ.d}.h‘i ‘Wu (LRI TR b oy ]w,-m. ‘id‘a WA

Span 0 Hz
#VEW 300 kHz Sweep 100 s (601 pis)

Sweep 4
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3 Agilent 11.0248 May2, 2023 R T
Nkr1  50s
#Anen 28 dB 54.81 dBm

il T (i
A o e e w!\ml.‘.m\ fH MLM i

Span 0 Hz
#VEW 300 kHz Sweep 100 = [801 pis)

Sweep 5

3 Agilent 1116.31 May2 2023 R T
Ml 79.83s
#Anen 28 dB 53.22 dBm

|4 | ‘ r ! Wi r H
| AW |
AN A AL T o o Wt o g

Span 0 Hz
#VEW 300 kHz Sweep 100 s (601 pis)

Sweep 6
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3 Agilent 1118:52 May2 2023 R T

Mkrt 79.83s
#Anen 28 dB 50.02 dBm

i

i f

0 LT | 1
G v.IMU’MWb Ml T M ')H \ a!.!k.tMm"&Hmum,a“‘wM*)ﬁ‘» il MUM

Span 0 Hz
#VEW 300 kHz Sweep 100 = [801 pis)

Sweep 7

3 Agilent 11:21.08 May2 2023 R T
Mkl 79.83s
#Anen 28 dB 54.58 dBm

v !‘ {10 (e
AT Mw\‘w m,},d,.w WP T AR wﬂww& RTI

Span 0 Hz
#VEW 300 kHz Sweep 100 s (601 pis)

Sweep 8
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3 Agilent 11.23.07 May 2, 2023 R T

Mkl 79.83s
#Anen 28 dB 54.54 dBm

i AT T

A1 O A O VN 9 O
Ml %ll 'v“‘t‘ el g A e ot o J A sl /Mb’l LMJ .

Span 0 Hz
#VEW 300 kHz Sweep 100 = [801 pis)

Sweep 9

3 Agilent 11.25:58 May 2, 2023 R T
Mkl 79.83s
#Anen 28 dB 52.09 dBm

Span 0 Hz
#VEW 300 kHz Sweep 100 s (601 pis)

Sweep 10
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| 3% Agilont 110420 May2 2023 R T

Mkr1 3992 ms
#Anen 28 dB 59.36 dBm

erder 914 250 MHz Span 0 Hz
#VEW 300 kHz Sweep 500 ms (801 pis)

Occupancy Time Per Event

Test Setup Photo(s)
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Test Setup/Conditions

Test Engineer:
Test Date(s):

Brea Lab A

ANSI C63.10 (2013)

5 and 6 (power variation)*
The equipment under test (EUT) is set on a test bench.

Test Location:
Test Method:

Configuration:
Test Setup:

E. Wong
5/2/2023

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc), which is
connected to a remotely located POE Injector. Connected to the POE Injector via cat 6
cable is a remotely located computer. The computer is used to set frequency channel,
frequency hopping, and modulation of the EUT.

Frequency Range of EUT: 902.75MHz to 927.25MHz

TX 902.75MHz, 914.75MHz, 927.25MHz

TARI = 6.25us as intended.

Worst case Antenna Pattern and associated power level evaluated.

Lowest Gain: Sector 135, 0 Power setting 29.1dBm ( Highest power)

Environmental Conditions

Temperature (2C) | 22.2 Relative Humidity (%): 24.6
z STeferE
Asset# Description Manufacturer Model Cal Date Cal Due
02869 Spectrum Analyzer Agilent E4440A 12/13/2022 12/13/2023
03430 Attenuator Aeroflex/Weinschel 75A-10-12 1/14/2022 1/14/2024
32022-29094K-
07658 Cable Astrolab, Inc. 59094K-24TC 6/22/2022 6/22/2024
P07164 Multimeter Fluke 8845A/G 8/13/2021 8/13/2023
01438 DC Power Supply Topward 6306D 4/4/2023 4/4/2025

Test Data Summary - Voltage Variations

Frequency q VMinimum VNominal VMaximum Max Deviation
(MHz) e {1 (el (dBm) (dBm) (dBm) | from Vaomina (dB)
902.75 PR-ASK 35.0 35.0 35.0 0
914.75 PR-ASK 35.1 35.1 35.1 0
927.25 PR-ASK 29.8 29.8 29.8 0

Test performed using operational mode with the highest output power, representing worst case.
Page 24 of 103
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Parameter Definitions:

Measurements performed at input voltage Vnominal +15%. — 8%*

Parameter Value
VNominal: 55.2
VMinimum? 48
VMaximum: 44**

*Voltage variation based on result of test sample with identical power regulation circuit tested under Report

107785-08

**Lowest attenable voltage to maintain operation of the EUT,

.~ TestDataSummary - RF Conducted Measurement |

Limit = 30dBm Conducted /36dBm EIRP | = 50 Channels .
24dBm Conducted /30dBm EIRP | < 50 Channels (min 25)
Ant Port Linear sum Be:rrr‘\tfgfrlnr:ng Total
A EIRP
gain
Freq dBm | Watts | dBm | Watts | dBm | Watts dBm Watts watt dBm dBi dBm
902.75 23.1 | 0.2037 | 23.8 | 0.2393 | 22.9 | 0.1959 22.1 0.1629 | 0.8018 | 29.0 6.12 35.2
914.75 234 | 0.2203 | 23.2 | 0.2099 | 22.6 | 0.1824 22.8 0.1914 | 0.8040 | 29.1 6.12 35.2
927.25 18.2 | 0.0661 | 18.3 | 0.0671 | 17.3 | 0.0541 17.4 0.0551 | 0.2424 | 23.8 6.12 30.0
Frequenc . Ant. Type Measured EIRP
(I(\:Ille) ! bz Gain (ydei)/ Total EIRP (dBm) Limit (dBm) R
Lowest antenna gain, highest power setting
902.75 PR-ASK Patch Array 35.2 <36 Pass
914.75 PR-ASK Patch Array 35.2 <36 Pass
927.25 PR-ASK Patch Array 30.0 <36 Pass
Page 25 of 103
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The manufacturer provided the following measurement for highest antenna gain and lowest power setting.
Highest Gain: Sector 180, 0, Power setting 21.4 dBm

Ant gain Total
Ant Port 0 1 2 3 Linear sum Beamforming EIRP
gain
Freq dBm | Watts | dBm | Watts | dBm | Watts | dBm | Watts watt | dBm dBi dBm
902.75 20.27 | 0.1064 | 21.15 | 0.1303 | 20.78 | 0.1197 | 19.95 | 0.0989 | 0.4553 | 26.6 9.28 35.9
914.75 20.19 | 0.1045 | 20.67 | 0.1167 | 21.09 | 0.1285 | 20.26 | 0.1062 | 0.4559 | 26.6 9.28 35.9
927.25 16.83 | 0.0482 | 18.23 | 0.0665 | 18.61 | 0.0726 | 17.56 | 0.0570 | 0.2443 | 23.9 9.28 33.2
Frequency . Ant. Type / Measured EIRP
Modulation . . .. Results
(MHz) Gain (dBi) Total EIRP (dBm) Limit (dBm)
Highest antenna gain, lowest power setting
902.75 PR-ASK Patch Array 35.9 <36 Pass
914.75 PR-ASK Patch Array 35.9 <36 Pass
927.25 PR-ASK Patch Array 33.2 <36 Pass
See appendix B for conducted plot data.
Page 26 of 103
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Antenna 0

3 Agilent 0929:07 May 2, 2023 R T
Mkr1 902.750 NHz
#Anen 28 dB 23.09 dBm

I/
TP |

o Ad A
e A
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Antenna 1
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Antenna 2
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Antenna 3
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Test Setup / Conditions / Data

Test Location: CKC Laboratories, Inc * 110 N. Olinda Place ¢ Brea, CA * (714) 993-6112

Customer: Automation Inc dba RADAR

Specification: 15.247(d) Conducted Spurious Emissions

Work Order #: 108261 Date: 5/2/2023
Test Type: Conducted Emissions Time: 14:14:35
Tested By: E. Wong Sequence#: 23
Software: EMITest 5.03.20 48VvDC

Equipment Tested:
Device Manufacturer Model # SIN
Configuration 5

Support Equipment:
Device Manufacturer Model # S/N
Configuration 5

Test Conditions / Notes:
The equipment under test (EUT) is set on a test bench.

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc) which is connected to a remotely located
POE Injector. Connected to the POE Injector via cat 6 cable is a remotely located computer. The computer is used
to set frequency channel, frequency hopping, and modulation of the EUT.

Frequency Range of EUT: 902.75MHz to 927.25MHz

TX 902.75MHz, 914.75MHz, 927.25MHz

LO Frequency = 915MHz

TARI = 6.25us as intended.

Firmware Version: 0.85.11

Two Antenna Pattern and associated power level evaluated.

Lowest Gain: Sector 135, 0 Power setting 29.1dBm
Highest Gain: Sector 180, 0 Power setting 21.4 dBm

Site A
Test Method: ANSI C63.10 (2013)

Test Environment Conditions:
Temperature: 17°C

Relative Humidity: 47%
Pressure: 99.8kPa
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Automation Inc dba RADAR WO#: 108261 Sequence#: 23 Date: 5/2/2023
15.247(d) Conducted Spurious Emissions Test Lead: 48VDC Antenna port

140
1201 . | ,
il
1001,
% 807 i
@
@ v
601 X
40t
20 +
3Bk 100k 1M 10M 100M 1G 10G
Frequency [k=kHz M=MHz G=GHz]
Readings
1-15.247(d) Conducted Spuricus Emissions
X Peak Readings
Software Version: 5.03.20
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
T1 AN02869 Spectrum Analyzer  E4440A 12/13/2022 12/13/2023
T2 ANO03430 Attenuator 75A-10-12 1/14/2022 1/14/2024
T3 ANPO7658 Cable 32022-29094K-  6/22/2022 6/22/2024
29094K-24TC
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Measurement Data: Reading listed by margin. Test Lead: Antenna port

# Freq Rdng T1 T2 T3 Dist Corr Spec Margin  Polar

MHz dBuv dB dB dB dB Table dBuv  dBuVv dB Ant

1 939.508M 59.3 +0.0 +10.1 +0.3 +0.0 69.7 105.0 -35.3  Anten
Ant3 H

2 939.470M 58.1 +0.0 +10.1 +0.3 +0.0 68.5 105.0 -36.5 Anten
Ant2 H

3 939.500M 55.6 +0.0 +10.1 +0.3 +0.0 66.0 105.0 -39.0 Anten
Antl H

4 1829.200M 57.9 +0.0 +10.1 +0.4 +0.0 68.4 109.4 -41.0  Anten
Ant2 M

5 915.000M 77.1 +0.0 +10.1 +0.3 +0.0 87.5 129.4 -41.9  Anten
Ant3 L

6 1829.300M 56.2 +0.0 +10.1 +0.4 +0.0 66.7 109.4 -42.7  Anten
Ant0_M

7 939.420M 51.5 +0.0 +10.1 +0.3 +0.0 61.9 105.0 -43.1  Anten
Ant0_H

8 914.990M 75.3 +0.0 +10.1 +0.3 +0.0 85.7 130.0 -443  Anten
Ant0_L

9 1829.200M 54.3 +0.0 +10.1 +0.4 +0.0 64.8 109.4 -446  Anten
Antl M

10 915.000M 754  +0.0 +10.1 +0.3 +0.0 85.8 130.4 -446  Anten
Antl L

11 915.000M 754  +0.0 +10.1 +0.3 +0.0 85.8 130.4 -44.6  Anten
Ant2_L

12 1805.800M 544  +0.0 +10.1 +0.4 +0.0 64.9 1104 -455  Anten
Ant2_L

13 1805.200M 54.2 +0.0 +10.1 +0.4 +0.0 64.7 1104 -45.7  Anten
Antl L

14 1854.200M 48.9 +0.0 +10.1 +0.4 +0.0 59.4 105.1 -45.7  Anten
Ant0_H

15 1805.900M 53.6 +0.0 +10.1 +0.4 +0.0 64.1 110.0 -45.9  Anten
Ant0_L

16 1854.500M 475 +0.0 +10.1 +0.4 +0.0 58.0 105.1 -47.1  Anten
Ant2 H

17 1829.500M 514  +0.0 +10.1 +0.4 +0.0 61.9 109.4 -475  Anten
Ant3_M

18 1805.600M 50.9 +0.0 +10.1 +0.4 +0.0 61.4 109.4 -48.0 Anten
Ant3_L

19 1854.700M 45.0 +0.0 +10.1 +0.4 +0.0 55.5 105.1 -49.6  Anten
Ant3 H

20 915.767M 61.9 +0.0 +10.1 +0.3 +0.0 72.3 129.4 -57.1  Anten
Ant3 M

21 915.730M 61.9 +0.0 +10.1 +0.3 +0.0 72.3 129.4 -57.1  Anten
Ant0_M

22 915.783M 60.5 +0.0 +10.1 +0.3 +0.0 70.9 129.4 -58.5  Anten
Antl M

23 915.750M 604  +0.0 +10.1 +0.3 +0.0 70.8 129.4 -58.6  Anten
Ant2 M
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Band Edge

Band Edge Summary

Limit applied: Max Power/100kHz - 20dB.
Operating Mode: Single Channel (Low and High)

F"(*:n“:z';‘y Modulation ""f:;::)ed (:';“r:) Results
902 PR-ASK Ant0 -42.9 <3.0 Pass
928 PR-ASK Ant0 -51.2 <-2.0 Pass
902 PR-ASK Antl -41.7 <3.4 Pass
928 PR-ASK Antl -50.0 <-2.0 Pass
902 PR-ASK Ant2 -43.9 <34 Pass
928 PR-ASK Ant2 -50.0 < -2.0 Pass
902 PR-ASK Ant3 -46.4 <24 Pass
928 PR-ASK Ant3 -52.8 < -2.0 Pass

Band Edge Summary

Limit applied: Max Power/100kHz - 20dB.
Operating Mode: Hopping
Fr((e:nu:zr;cy Modulation M(e:;::)e d (I";;nr:) Results

902 PR-ASK Ant0O -45.8 <3.0 Pass
928 PR-ASK AntO -50.3 <3.0 Pass
902 PR-ASK Antl -45.1 <3.0 Pass
928 PR-ASK Ant1 -53.1 <3.0 Pass
902 PR-ASK Ant2 -46.6 <3.0 Pass
928 PR-ASK Ant2 -51.3 <3.0 Pass
902 PR-ASK Ant3 -44.6 <3.0 Pass
928 PR-ASK Ant3 -50.3 <3.0 Pass

Note: dBm = dBuV- 107
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Band Edge Plots

Single Channel
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Hopping
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Test Setup / Conditions / Data

Test Location: CKC Laboratories, Inc *« 110 N. Olinda Place « Brea, CA < (714) 993-6112

Customer: Automation Inc dba RADAR

Specification: 15.247(d) Conducted Spurious Emissions

Work Order #: 108261 Date: 5/2/2023
Test Type: Conducted Emissions Time: 14:22:08
Tested By: E. Wong Sequence#: 23
Software: EMITest 5.03.20 48VvDC

Equipment Tested:

Device Manufacturer Model # S/IN
Configuration 5

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 5

Test Conditions / Notes:
The equipment under test (EUT) is set on a test bench .

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc) which is connected to a remotely located
POE Injector. Connected to the POE Injector via cat 6 cable is a remotely located computer. The computer is used
to set frequency channel, frequency hopping, and modulation of the EUT.

Frequency Range of EUT: 902.75MHz to 927.25MHz

TX 902.75MHz, 914.75MHz, 927.25MHz

LO Frequency = 915MHz

TARI = 6.25us as intended.

Firmware Version: 0.85.11

Worst case Antenna Pattern and associated power level evaluated.

Lowest Gain: Sector 135, 0 Power setting 29.1dBm

Site A
Test Method: ANSI C63.10 (2013)

Test Environment Conditions:
Temperature: 17°C

Relative Humidity: 47%
Pressure: 99.8kPa
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Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
T1 AN02869 Spectrum Analyzer  E4440A 12/13/2022 12/13/2023
T2 AN03430 Attenuator 75A-10-12 1/14/2022 1/14/2024
T3 ANP07658 Cable 32022-29094K-  6/22/2022 6/22/2024
29094K-24TC

Measurement Data:

Reading listed by margin.

Test Lead: Antenna port

# Freq Rdng T1 T2 T3 Dist Corr Spec Margin  Polar
MHz dBpv dB dB dB dB Table dBpV  dBpVv dB Ant
1 902.000M 54.9 +0.0 +10.1 +0.3 +0.0 65.3 1104 -45.1  Anten
Antl Bandedge L
2 902.000M 53.7 +0.0 +10.1 +0.3 +0.0 64.1 110.0 -45.9  Anten
Ant0 Bandedge L
3 902.000M 52.7 +0.0 +10.1 +0.3 +0.0 63.1 110.4 -47.3  Anten
Ant2 Bandedge L
4 902.000M 52.0 +0.0 +10.1 +0.3 +0.0 62.4 110.0 -47.6  Anten
Ant3_Bandedge H
opping_L
5 928.000M 46.6 +0.0 +10.1 +0.3 +0.0 57.0 105.0 -48.0 Anten
Antl Bandedge H
6 902.000M 51.5 +0.0 +10.1 +0.3 +0.0 61.9 110.0 -48.1  Anten
Antl_Bandedge H
opping L
7 928.000M 46.1 +0.0 +10.1 +0.3 +0.0 56.5 105.0 -48.5  Anten
Ant2_ Bandedge H
8 902.000M 50.8 +0.0 +10.1 +0.3 +0.0 61.2 110.0 -48.8  Anten
Ant0_Bandedge H
opping L
9 902.000M 50.2 +0.0 +10.1 +0.3 +0.0 60.6 109.4 -48.8  Anten
Ant3 Bandedge L
10 928.000M 454  +0.0 +10.1 +0.3 +0.0 55.8 105.0 -49.2  Anten
Ant0_Bandedge H
11 902.000M 50.0 +0.0 +10.1 +0.3 +0.0 60.4 110.0 -49.6  Anten
Ant2_Bandedge H
opping L
12 928.000M 43.8 +0.0 +10.1 +0.3 +0.0 54.2 105.0 -50.8  Anten
An3 Bandedge H
13 928.000M 46.3 +0.0 +10.1 +0.3 +0.0 56.7 110.0 -53.3  Anten
Ant3_Bandedge H
opping H
14 928.000M 46.3 +0.0 +10.1 +0.3 +0.0 56.7 110.0 -53.3  Anten
Ant0_Bandedge H
opping_H
15 928.000M 453 +0.0 +10.1 +0.3 +0.0 55.7 110.0 -54.3  Anten
Ant2_Bandedge H
opping_H
16 928.000M 435 +0.0 +10.1 +0.3 +0.0 53.9 110.0 -56.1  Anten
Antl_Bandedge H
opping H
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Test Setup Photo(s)
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Test Setup / Conditions / Data

Test Location: CKC Laboratories, Inc * 110 N. Olinda Place « Brea, CA + (714) 993-6112

Customer: Automation Inc dba RADAR

Specification: 15.247(d) / 15.209/ 15.205 Radiated Spurious Emissions

Work Order #: 108261 Date: 4/28/2023
Test Type: Maximized Emissions Time: 16:09:46
Tested By: E. Wong Sequence#: 20
Software: EMITest 5.03.20

Equipment Tested:
Device Manufacturer Model # S/N
Configuration 4

Support Equipment:
Device Manufacturer Model # SIN
Configuration 4

Test Conditions / Notes:
The equipment under test (EUT) is set on a Styrofoam tabletop in the maximized emission orientation.

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc) which is connected to a remotely located
POE Injector. Connected to the POE Injector via cat 6 cable is a remotely located computer. The computer is used
to set frequency channel, frequency hopping, and modulation of the EUT.

Frequency Range of EUT: 902.75MHz to 927.25MHz
TX 902.75MHz, 914.75MHz, 927.25MHz

TARI = 6.25us as intended.

Firmware Version: 0.85.11

Frequency Range of Measurement: 9kHz-1GHz.

9 kH -150 kHz; RBW=200 Hz, VBW=600 Hz;

150 kHz-30 MHz; RBW=9 kHz, VBW=27 kHz;

30 MHz-1000 MHz; RBW=120 kHz, VBW=360 kHz,

Two Antenna Pattern and associated power level evaluated.

Lowest Gain: Sector 135, 0 Power setting 29.1dBm
Highest Gain: Sector 180, 0 Power setting 21.4 dBm

Site A
Test Method: ANSI C63.10 (2013)

Test Environment Conditions:
Temperature: 20°C

Relative Humidity: 60%
Pressure: 98.9kPa

Additional evaluation performed with the EUT lay flat on the Styrofoam. Worst case emission presented.
No emission detected in the frequency range of 9kHz-30MHz.
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Automation Inc dba RADAR WOZ: 108261 Sequence#: 20 Date: 4/28/2023
15.247(d) / 15.208/ 15.205.. Radiated Spurious Emissions Test Distance: 3 Meters Horiz

140 =
120
100
80
o 60
A~
< 40 P @
i
0
-20
-40
L] LR | L] LN Rl L] L] ] L] LN L) | L]
Sk 100k ™ 10M 100M 1G 928G
Freguency [k=kHz M=MHz G=GHz]
Readings
O Peak Readings
x QP Readings
# Average Readings
w Ambient
Software Version: 5.03.20
1-15.247(d) / 15.205/ 15.205.. Radiated Spurious Emissions
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
Tl AN02869 Spectrum Analyzer  E4440A 12/13/2022 12/13/2023
T2 ANO00851 Biconilog Antenna CBL6111C 4/21/2022 4/21/2024
T3 ANP05198 Cable-Amplitude 8268 12/31/2022 12/31/2024
+15C to +45C (dB)
T4 ANO0O0309 Preamp 8447D 12/13/2021 12/13/2023
T5 ANPO05050 Cable RG223/U 12/31/2022 12/31/2024
T6 ANO00314 Loop Antenna 6502 3/29/2022 3/29/2024
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Reading listed by margin.

Test Distance: 3 Meters

# Freq Rdng T1 T2 T3 T4 Dist Corr Spec Margin  Polar
T5 T6
MHz dBuv dB dB dB dB Table dBpV/m dBuV/m dB Ant
1 987.740M 14.1 +0.0 +31.1 +6.2 +0.0 +0.0 51.4 54.0 -2.6 Vert
QP +0.0 +0.0 HighGain_L
2 976.245M 13.7 +0.0 +314  +6.2 +0.0 +0.0 51.3 54.0 -2.7  Horiz
QP +0.0 +0.0 LowGain_H
3 976.245M 13.3 +0.0 +314  +6.2 +0.0 +0.0 50.9 54.0 -3.1 Vert
QP +0.0 +0.0 LowGain_H
4 976.257TM 13.2 +0.0 +314  +6.2 +0.0 +0.0 50.8 54.0 -3.2 Vert
QP +0.0 +0.0 HighGain_H
A 976.245M 16.0 +0.0 +314  +6.2 +0.0 +0.0 53.6 54.0 -04 Vert
+0.0 +0.0 LowGain H
A 976.257TM 15.9 +0.0 +314  +6.2 +0.0 +0.0 53.5 54.0 -0.5 Vert
+0.0 +0.0 HighGain H
A 976.250M 12.0 +0.0 +314  +6.2 +0.0 +0.0 49.6 54.0 -4.4 Vert
+0.0  +0.0 Lay_Flat_LowGain
H
A 976.250M 11.8 +0.0 +314  +6.2 +0.0 +0.0 494 54.0 -4.6 Vert
+0.0 +0.0 Lay_Flat_HighGain
H
9 987.000M 134  +0.0 +31.2 +6.2 +0.0 +0.0 50.8 54.0 -3.2 Vert
+0.0 +0.0 Lay_Flat_HighGain
H
10 987.740M 13.0 +0.0 +31.1 +6.2 +0.0 +0.0 50.3 54.0 -3.7  Horiz
QP +0.0 +0.0 HighGain_L
11 987.723M 12.8 +0.0 +31.1 +6.2 +0.0 +0.0 50.1 54.0 -3.9 Vert
QP +0.0 +0.0 LowGain L
N 987.723M 17.1 +0.0 +31.1 +6.2 +0.0 +0.0 54.4 54.0 +0.4 Vert
+0.0 +0.0 LowGain L
A 987.740M 16.8 +0.0 +31.1 +6.2 +0.0 +0.0 54.1 54.0 +0.1  Vert
+0.0 +0.0 HighGain L
A 987.740M 13.3 +0.0 +31.1 +6.2 +0.0 +0.0 50.6 54.0 -34 Vert
+0.0 +0.0 Lay Flat_ LowGain
L
15 987.740M 9.9 +0.0 +31.1 +6.2 +0.0 +0.0 47.2 54.0 -6.8  Horiz
QP +0.0 +0.0 Lay Flat_ LowGain
L
16 976.242M 84 +00 +314 +6.2 +0.0 +0.0 46.0 54.0 -8.0  Horiz
Ave +0.0 +0.0 HighGain H
A 976.245M 17.1 +0.0 +314  +6.2 +0.0 +0.0 54.7 54.0 +0.7  Horiz
+0.0 +0.0 LowGain H
A 976.242M 16.8 +0.0 +314  +6.2 +0.0 +0.0 54.4 54.0 +0.4  Horiz
+0.0 +0.0 HighGain H
A 976.250M 134  +0.0 +314  +6.2 +0.0 +0.0 51.0 54.0 -3.0  Horiz
+0.0 +0.0 Lay Flat HighGain
H
AN 976.250M 12.9 +0.0 +314  +6.2 +0.0 +0.0 50.5 54.0 -3.5  Horiz
+0.0 +0.0 Lay Flat LowGain
H
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21 976.420M 35.2 +0.0 +314 +6.2 -274 +0.0 45.9 54.0 -8.1  Horiz
+0.5 +0.0 LowGain H
22 281.967M 42.9 +0.0 +18.9 +3.0 -27.9 +0.0 37.2 46.0 -8.8 Vert
+0.3 +0.0 LowGain L
23 987.753M 6.0 +0.0 +31.1 +6.2 +0.0 +0.0 43.3 54.0 -10.7  Horiz
Ave +0.0 +0.0 LowGain L
A 987.740M 16.8 +0.0 +31.1 +6.2 +0.0 +0.0 54.1 54.0 +0.1  Horiz
+0.0 +0.0 HighGain_L
A 987.753M 15.9 +0.0 +31.1 +6.2 +0.0 +0.0 53.2 54.0 -0.8  Horiz
+0.0 +0.0 LowGain L
A 987.740M 14.7 +0.0 +31.1 +6.2 +0.0 +0.0 52.0 54.0 -2.0  Horiz
+0.0 +0.0 Lay Flat LowGain
L
A 987.740M 12.7 +0.0 +31.1 +6.2 +0.0 +0.0 50.0 54.0 -4.0  Horiz
+0.0 +0.0 Lay Flat HighGain
H
28 334.100M 335 +0.0 +20.0 +33 -279 +0.0 29.2 46.0 -16.8  Vert
+0.3 +0.0 LowGain L
29 275.020M 274 +0.0 +18.7 +30 -279 +0.0 215 46.0 -245  Vert
+0.3 +0.0 LowGain L
30 890.500M 70.9 +0.0 +294 +58 -27.3 +0.0 79.3 106.8 -27.5  Horiz
+0.5 +0.0 HighGain L
31 890.480M 69.7 +0.0 +294 +58 -27.3 +0.0 78.1 106.8 -28.7  Vert
+0.5 +0.0 HighGain L
32 939.420M 61.1 +0.0 +30.8 +6.0 -27.3 +0.0 711 106.8 -35.7  Horiz
+0.5 +0.0 LowGain H
33 939.300M 59.9 +0.0 +30.8 +6.0 -27.3 +0.0 69.9 106.8 -36.9  Horiz
+0.5 +0.0 LayFlat_LowGain_
H
34 952.000M 58.2 +0.0 +31.1 +6.0 -27.3 +0.0 68.5 106.8 -38.3  Horiz
+0.5 +0.0 HighGain_H
35 915.000M 79.4 +0.0 +29.9 +59 -27.3 +0.0 88.4 126.8 -38.4  Horiz
+0.5 +0.0 LowGain L
36 914.980M 79.0 +0.0 +29.9 +5.9 -27.3 +0.0 88.0 126.8 -38.8 Vert
+0.5 +0.0 HighGain_L
37 915.000M 78.8 +0.0 +29.9 +59 -27.3 +0.0 87.8 126.8 -39.0 Horiz
+0.5 +0.0 HighGain_L
38 915.000M 78.6 +0.0 +29.9 +59 -27.3 +0.0 87.6 126.8 -39.2  Vert
+0.5 +0.0 LowGain L
39 939.500M 57.1 +0.0 +30.9 +6.0 -27.3 +0.0 67.2 106.8 -39.6  Horiz
+0.5 +0.0 HighGain_H
40 915.000M 78.1 +0.0 +29.9 +59 -27.3 +0.0 87.1 126.8 -39.7  Horiz
+0.5 +0.0 LayFlat_LowGain_
L
41 939.500M 56.7 +0.0 +30.9 +6.0 -27.3 +0.0 66.8 106.8 -40.0  Horiz
+0.5 +0.0 LayFlat_HighGain_
H
42 939.510M 56.5 +0.0 +30.9 +6.0 -27.3 +0.0 66.6 106.8 -40.2  Vert
+0.5 +0.0 HighGain H
43 951.670M 56.3 +0.0 +31.1 +6.0 -27.3 +0.0 66.6 106.8 -40.2  Vert
+0.5 +0.0 LowGain L
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44 915.000M 77.5 +0.0 +29.9 +59 -27.3 +0.0 86.5 126.8 -40.3  Horiz
+0.5 +0.0 HighGain_H
45 939.500M 56.0 +0.0 +30.9 +6.0 -27.3 +0.0 66.1 106.8 -40.7  Vert
+0.5 +0.0 LayFlat_HighGain_
H
46 915.000M 76.2 +0.0 +29.9 +59 -27.3 +0.0 85.2 126.8 -41.6  Horiz
+0.5 +0.0 LayFlat_HighGain_
L
47 915.080M 74.8 +0.0 +29.9 +59 -27.3 +0.0 83.8 126.8 -43.0  Horiz
+0.5 +0.0 LowGain H
48 939.380M 53.2 +0.0 +30.8 +6.0 -27.3 +0.0 63.2 106.8 -43.6  Vert
+0.5 +0.0 LayFlat_LowGain_
H
49 915.000M 73.9 +0.0 +29.9 +59 -27.3 +0.0 82.9 126.8 -43.9  Horiz
+0.5 +0.0 LayFlat_HighGain_
H
50 915.010M 73.9 +0.0 +29.9 +59 -27.3 +0.0 82.9 126.8 -43.9  Vert
+0.5 +0.0 HighGain_H
51 915.000M 729 +0.0 +29.9 +59 -27.3 +0.0 81.9 126.8 -449  Vert
+0.5 +0.0 LowGain H
52 915.000M 724  +0.0 +29.9 +59 -27.3 +0.0 81.4 126.8 -454  Vert
+0.5 +0.0 LayFlat_LowGain_
L
53 951.750M 49.6 +0.0 +31.1 +6.0 -27.3 +0.0 59.9 106.8 -46.9  Horiz
+0.5 +0.0 LowGain_H
54 939.500M 49.6 +0.0 +309 +6.0 -27.3 +0.0 59.7 106.8 -471  Vert
+0.5 +0.0 LowGain_L
55 951.700M 49.1 +0.0 +31.1 +6.0 -27.3 +0.0 59.4 106.8 -474  Horiz
+0.5 +0.0 LayFlat_HighGain_
L
56 939.500M 48.6 +0.0 +309 +6.0 -27.3 +0.0 58.7 106.8 -48.1  Horiz
+0.5 +0.0 LowGain_H
57 915.000M 69.1 +0.0 +29.9 +59 -27.3 +0.0 78.1 126.8 -48.7  Vert
+0.5 +0.0 LayFlat_HighGain_
L
58 951.670M 46.2 +0.0 +31.1 +6.0 -27.3 +0.0 56.5 106.8 -50.3  Vert
+0.5 +0.0 LayFlat_LowGain_
L
59 951.650M 46.2 +0.0 +31.1 +6.0 -27.3 +0.0 56.5 106.8 -50.3  Vert
+0.5 +0.0 HighGain L
60 951.670M 46.0 +0.0 +31.1 +6.0 -27.3 +0.0 56.3 106.8 -50.5  Vert
+0.5 +0.0 LayFlat_HighGain_
L
61 939.500M 455 +0.0 +30.9 +6.0 -27.3 +0.0 55.6 106.8 -51.2  Horiz
+0.5 +0.0 HighGain L
62 915.000M 66.4  +0.0 +29.9 +59 -27.3 +0.0 75.4 126.8 -51.4  Horiz
+0.5 +0.0 LayFlat_LowGain_
H
63 915.000M 66.4  +0.0 +29.9 +59 -27.3 +0.0 75.4 126.8 -51.4  Vert
+0.5 +0.0 LayFlat_HighGain_

H
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64 951.850M 44.6 +0.0 +31.1 +6.0 -27.3 +0.0 54.9 106.8 -51.9  Vert
+0.5 +0.0 HighGain_H
65 902.830M 65.7 +0.0 +29.5 +58 -27.3 +0.0 74.2 126.8 -52.6  Horiz
+0.5 +0.0 HighGain_H
66 915.050M 64.7 +0.0 +29.9 +59 -27.3 +0.0 73.7 126.8 -53.1  Vert
+0.5 +0.0 LayFlat_LowGain_
H
67 951.670M 434 +0.0 +31.1 +6.0 -27.3 +0.0 53.7 106.8 -53.1  Horiz
+0.5 +0.0 HighGain L
68 902.830M 65.2 +0.0 +29.5 +58 -27.3 +0.0 73.7 126.8 -53.1  Horiz
+0.5 +0.0 LayFlat_ HighGain_
H
69 927.330M 63.5 +0.0 +304 +59 -27.3 +0.0 73.0 126.8 -53.8  Vert
+0.5 +0.0 LowGain L
70 939.420M 42.6 +0.0 +30.8 +6.0 -27.3 +0.0 52.6 106.8 -54.2  Horiz
+0.5 +0.0 LowGain L
71 929.300M 424 +0.0 +30.6 +59 -27.3 +0.0 52.1 106.8 -54.7  Horiz
+0.5 +0.0 LayFlat_HighGain_
M
72 927.300M 61.7 +0.0 +304 +59 -27.3 +0.0 71.2 126.8 -55.6  Horiz
+0.5 +0.0 LayFlat_LowGain_
L
73 927.300M 60.3 +0.0 +304 +59 -27.3 +0.0 69.8 126.8 -57.0  Horiz
+0.5 +0.0 LayFlat_HighGain_
L
74 902.680M 59.9 +0.0 4295 +58 -27.3 +0.0 68.4 126.8 -58.4  Vert
+0.5 +0.0 HighGain_H
75 927.170M 58.5 +0.0 +304 +59 -27.3 +0.0 68.0 126.8 -58.8  Vert
+0.5 +0.0 LayFlat_LowGain_
L
76 941.000M 36.9 +0.0 +309 +6.0 -27.3 +0.0 47.0 106.8 -59.8  Vert
+0.5 +0.0 LayFlat_LowGain_
M
77 927.250M 57.1 +0.0 +304 +59 -27.3 +0.0 66.6 126.8 -60.2  Horiz
+0.5 +0.0 LowGain L
78 147.820M 54.2 +0.0 +17.3 +2.1 -280 +0.0 45.8 106.8 -61.0  Vert
+0.2 +0.0 LowGain L
79 931.300M 35.8 +0.0 +30.6 +59 -27.3 +0.0 45.5 106.8 -61.3  Vert
+0.5 +0.0 LayFlat_HighGain_
M
80 320.000M 50.1 +0.0 +19.7 +3.2 -279 +0.0 45.4 106.8 -61.4  Horiz
+0.3 +0.0 LayFlat_LowGain_
H
81 389.870M 47.6 +0.0 +214 +36 -279 +0.0 45.0 106.8 -61.8  Vert
+0.3 +0.0 LowGain M
82 320.000M 49.7 +0.0 +19.7 +3.2 -279 +0.0 45.0 106.8 -61.8  Horiz
+0.3 +0.0 LayFlat_HighGain_
M
83 320.017M 49.6 +0.0 +19.7 +32 -279 +0.0 44.9 106.8 -61.9  Horiz
+0.3 +0.0 LayFlat_HighGain_
H
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84 927.330M 55.4 +0.0 +304 +59 -27.3 +0.0 64.9 126.8 -61.9  Horiz
+0.5 +0.0 HighGain_L
85 625.000M 39.8 +0.0 +26.9 +47 -274 +0.0 44.4 106.8 -62.4  Horiz
+0.4 +0.0 LowGain_M
86 949.000M 33.9 +0.0 +31.0 +6.0 -27.3 +0.0 44.1 106.8 -62.7  Horiz
+0.5 +0.0 LowGain_M
87 929.730M 34.3 +0.0 +30.6 +59 -27.3 +0.0 44.0 106.8 -62.8  Vert
+0.5 +0.0 LowGain_M
88 949.970M 33.7 +0.0 +31.1 +6.0 -27.3 +0.0 44.0 106.8 -62.8  Vert
+0.5 +0.0 LowGain_M
89 320.000M 48.4 +0.0 +19.7 +32 -279 +0.0 43.7 106.8 -63.1  Vert
+0.3 +0.0 LayFlat_ HighGain_
H
90 320.000M 48.2 +0.0 +19.7 +3.2 -279 +0.0 43.5 106.8 -63.3  Vert
+0.3 +0.0 LayFlat_HighGain_
M
91 934.170M 335 +0.0 +30.7 +59 -27.3 +0.0 43.3 106.8 -63.5  Horiz
+0.5 +0.0 LayFlat_LowGain_
M
92 904.030M 54.8 +0.0 +295 +58 -27.3 +0.0 63.3 126.8 -63.5  Vert
+0.5 +0.0 LowGain M
93 320.000M 47.8 +0.0 +19.7 +3.2 -279 +0.0 43.1 106.8 -63.7  Vert
+0.3 +0.0 LowGain M
94 320.000M 47.6 +0.0 +19.7 +3.2 -279 +0.0 42.9 106.8 -63.9  Horiz
+0.3 +0.0 LayFlat_LowGain_
L
95 320.000M 475 +0.0 +19.7 +32 -279 +0.0 42.8 106.8 -64.0  Vert
+0.3 +0.0 LayFlat_LowGain_
L
96 319.967M 47.3 +0.0 +19.7 +32 -279 +0.0 42.6 106.8 -64.2  Vert
+0.3 +0.0 LowGain L
97 319.983M 46.9 +0.0 +19.7 +32 -279 +0.0 42.2 106.8 -64.6  Vert
+0.3 +0.0 HighGain_L
98 320.000M 46.7 +0.0 +19.7 +32 -279 +0.0 42.0 106.8 -64.8  Vert
+0.3 +0.0 LayFlat_LowGain_
H
99 320.000M 46.5 +0.0 +19.7 +32 -279 +0.0 41.8 106.8 -65.0  Horiz
+0.3 +0.0 LayFlat_LowGain_
M
100 320.000M 46.4 +0.0 +19.7 +3.2 -279 +0.0 41.7 106.8 -65.1  Vert
+0.3 +0.0 LayFlat_HighGain_
L
101 929.670M 32.0 +0.0 +30.6 +59 -27.3 +0.0 41.7 106.8 -65.1  Horiz
+0.5 +0.0 LowGain M
102 320.000M 45.8 +0.0 +19.7 +3.2 -279 +0.0 41.1 106.8 -65.7  Vert
+0.3 +0.0 LayFlat_LowGain_
M
103 320.100M 45.6 +0.0 +19.7 +3.2 -279 +0.0 40.9 106.8 -659  Vert
+0.3 +0.0 HighGain_H
104 320.000M 45.6 +0.0 +19.7 +3.2 -279 +0.0 40.9 106.8 -65.9  Horiz
+0.3 +0.0 HighGain_H
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105 320.000M 44.6 +0.0 +19.7 +32 -279 +0.0 39.9 106.8 -66.9  Horiz
+0.3 +0.0 HighGain_L

106 319.920M 42.9 +0.0 +19.7 +32 -279 +0.0 38.2 106.8 -68.6  Horiz
+0.3 +0.0 LowGain H

107 320.000M 42.6 +0.0 +19.7 +32 -279 +0.0 37.9 106.8 -68.9  Horiz
+0.3 +0.0 LayFlat_HighGain_

L

108 319.920M 39.7 +0.0 +19.7 +32 -279 +0.0 35.0 106.8 -71.8  Horiz
+0.3 +0.0 HighGain M

109 346.500M 38.1 +0.0 +20.6 +34 -279 +0.0 345 106.8 -72.3  Vert
+0.3 +0.0 LowGain L

110 927.170M 445 +0.0 +304 +59 -27.3 +0.0 54.0 126.8 -72.8  Vert
+0.5 +0.0 HighGain M

111 98.300k 25.0 +0.0 +0.0 +0.1 +0.0 -80.0 -455 27.8 -73.3  Paral
+0.0 +9.4 LowGain M

112 354.470M 36.3 +0.0 +20.7 +34 -279 +0.0 32.8 106.8 -74.0  Vert
+0.3 +0.0 LowGain M

113 320.170M 36.0 +0.0 +19.7 +32 -279 +0.0 31.3 106.8 -755  Vert
+0.3 +0.0 LowGain H

114 375.070M 335 +0.0 +21.2 +36 -27.9 +0.0 30.7 106.8 -76.1  Vert
+0.3 +0.0 LowGain L

115 904.080M 41.6 +0.0 +29.5 +58 -27.3 +0.0 50.1 126.8 -76.7  Horiz
+0.5 +0.0 HighGain M

116 122.183M 33.0 +0.0 +17.8 +19 -280 +0.0 24.8 106.8 -82.0  Vert
+0.1 +0.0 LowGain L

117 129.790k 17.3 +0.0 +0.0 +0.1 +0.0 -80.0 -53.3 106.8 -160.1  Horiz
+0.0 +9.3 HighGain M
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Test Location: CKC Laboratories, Inc *« 110 N. Olinda Place * Brea, CA « (714) 993-6112

Customer: Automation Inc dba RADAR

Specification: 15.247(d) / 15.209/ 15.205. Radiated Spurious Emissions

Work Order #: 108261 Date: 5/1/2023
Test Type: Maximized Emissions Time: 13:50:43
Tested By: E. Wong Sequence#: 22
Software: EMITest 5.03.20

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 4

Support Equipment:

Device Manufacturer Model # S/N
Configuration 4

Test Conditions / Notes:

The equipment under test (EUT) is set on a Styrofoam tabletop in the maximized emission orientation.

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc) which is connected to a remotely located
POE Injector. Connected to the POE Injector via cat 6 cable is a remotely located computer. The computer is used
to set frequency channel, frequency hopping, and modulation of the EUT.

Frequency Range of EUT: 902.75MHz to 927.25MHz

TX 902.75MHz, 914.75MHz, 927.25MHz

LO Frequency = 915MHz

TARI = 6.25us as intended.

Firmware Version: 0.85.11

Frequency Range of Measurement: 1-10GHz.
1000 MHz-10000 MHz; RBW=1MHz,VBW=3 MHz

Two Antenna Pattern and associated power level evaluated.

Lowest Gain: Sector 135, 0 Power setting 29.1dBm
Highest Gain: Sector 180, 0 Power setting 21.4dBm

Site A
Test Method: ANSI C63.10 (2013)

Test Environment Conditions:
Temperature: 20°C

Relative Humidity: 60%
Pressure: 98.9kPa

Additional evaluation performed with the EUT lay flat on the Styrofoam. Worst case emission presented.
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Automation Inc dba RADAR WOZ: 108261 Sequence®: 22 Date: 5/1/2023
15.247(d) / 15.205/ 15.205.. Radiated Spurious Emissions Test Distance: 2 Meters Horiz

140
120 -
100 -
S 804
2T
= 60+
40 -
20 -
Sk 100k ™ 10M 100M 1G 928G
Freguency [k=kHz M=MHz G=GHz]
— Readings
O Pesk Readings
»x QP Readings
4  Average Readings
w Ambient
Software Version: 5.03.20
1-15.247(d) / 15.205/ 15.205.. Radiated Spurious Emissions
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
Tl AN02869 Spectrum Analyzer  E4440A 12/13/2022 12/13/2023
T2 ANO00849 Horn Antenna 3115 3/21/2022 3/21/2024
T3 ANPO7658 Cable 32022-29094K-  6/22/2022 6/22/2024
29094K-24TC
T4 AN00786 Preamp 83017A 5/23/2022 5/23/2024
T5 ANP06360 Cable L1-PNMNM-48  9/30/2021 9/30/2023
T6 AN03169 High Pass Filter HM1155-11SS 5/10/2021 5/10/2023
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Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng T1 T2 T3 T4 Dist Corr Spec Margin  Polar
T5 T6
MHz dBuv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 4575.000M 45.1 +0.0 +32.3 +0.7 -374 +0.0 45.6 54.0 -84  Horiz
+4.6 +0.3 HiGain_L_Harmoni
csof LO
2 4574.950M 449 +0.0 +32.3 +0.7 -374 +0.0 454 54.0 -8.6 Vert
+4.6 +0.3 LayFlat HiGain_M
~Harmonics of LO
3 2745.000M 50.0 +0.0 +29.3 +0.5 -384 +0.0 45.1 54.0 -8.9 Vert
+3.4 +0.3 LayFlat HiGain_M
Harmonics of LO
4 4575.000M 444 +0.0 +32.3 +0.7 -374 +0.0 44.9 54.0 9.1 Vert
+4.6 +0.3 LowGain_L_Harmo
nics of LO
5 4575.000M 44.3 +0.0 4323 +0.7 -374 +0.0 44.8 54.0 -9.2 Vert
+4.6 +0.3 LayFlat_LowGain_
L Harmonics of LO
6 4575.000M 44.2 +0.0 4323 +0.7 -374 +0.0 44.7 54.0 -9.3  Horiz
+4.6 +0.3 LowGain_L_Harmo
nics of LO
7 4575.000M 44.1 +0.0 +32.3 +0.7 -374 +0.0 44.6 54.0 -94 Horiz
+4.6 +0.3 HiGain_M_Harmon
ics of LO
8 4575.000M 43.9 +0.0 +32.3 +0.7 -374 +0.0 44.4 54.0 -9.6 Vert
+4.6 +0.3 LayFlat_HiGain_L_
Harmonics of LO
9 2745.000M 48.8 +0.0 +29.3 +05 -384 +0.0 43.9 54.0 -10.1  Vert
+3.4 +0.3 LayFlat_LowGain_
M_Harmonics of
LO
10 2745.000M 48.8 +0.0 +29.3 +05 -384 +0.0 43.9 54.0 -10.1  Vert
+3.4 +0.3 LayFlat_LowGain_
M_Harmonics of
LO
11 3660.000M 45.1 +0.0 4315 +06 -37.9 +0.0 43.7 54.0 -10.3  Horiz
+4.0 +0.4 HiGain_M_Harmon
ics of LO
12 2744.250M 48.5 +0.0 +29.3 +05 -384 +0.0 43.6 54.0 -104  Vert
+3.4 +0.3 LayFlat_LowGain_
M
13 2745.000M 48.4 +0.0 +29.3 +05 -384 +0.0 435 54.0 -10.5  Vert
+3.4 +0.3 LayFlat_LowGain_
L_Harmonics of LO
14 3660.000M 44.8 +0.0 +315 +06 -37.9 +0.0 43.4 54.0 -10.6  Horiz
+4.0 +0.4 HiGain_H_Harmon
ics of LO
15 3660.000M 44.6 +0.0 +315 +06 -37.9 +0.0 43.2 54.0 -10.8  Horiz
+4.0 +0.4 LowGain_H_Harm
onics of LO
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16 2745.000M 48.0 +0.0 +29.3 +0.5 -384 +0.0 43.1 54.0 -109  Vert
+3.4 +0.3 LowGain_L_Harmo
nics of LO
17 3660.000M 445 +0.0 +315 +0.6 -37.9 +0.0 43.1 54.0 -10.9  Vert
+4.0 +0.4 LayFlat HiGain_H
~Harmonics of LO
18 2745.000M 47.9 +0.0 +29.3 +0.5 -384 +0.0 43.0 54.0 -11.0  Vert
+3.4 +0.3 LayFlat HiGain_H
~Harmonics of LO
19 3659.950M 443 +0.0 +315 +0.6 -37.9 +0.0 42.9 54.0 -11.1 Vert
+4.0 +0.4 LayFlat HiGain_M
~Harmonics of LO
20 2708.250M 47.9 +0.0 +29.2 +05 -384 +0.0 42.9 54.0 -11.1  Horiz
+3.4 +0.3 LowGain L
21 3660.000M 44.3 +0.0 +315 +0.6 -37.9 +0.0 42.9 54.0 -11.1  Horiz
+4.0 +0.4 LowGain_M_Harm
onics of LO
22 3660.000M 44.0 +0.0 +315 +0.6 -37.9 +0.0 42.6 54.0 -11.4  Vert
+4.0 +0.4 LowGain_M_Harm
onics of LO
23 4513.583M 42.3 +0.0 4322 +0.7 -374 +0.0 42.6 54.0 -11.4  Vert
+4.5 +0.3 LayFlat_LowGain_
L
24 2745.000M 47.4 +0.0 +29.3 +0.5 -384 +0.0 42.5 54.0 -11.5 Vert
+3.4 +0.3 LayFlat_HiGain_L_
Harmonics of LO
25 2745.000M 47.4 +0.0 +29.3 +0.5 -384 +0.0 42.5 54.0 -11.5 Vert
+3.4 +0.3 LowGain_M_Harm
onics of LO
26 2745.000M 47.2 +0.0 +29.3 +05 -384 +0.0 42.3 54.0 -11.7  Vert
+3.4 +0.3 HiGain_M_Harmon
ics of LO
27 2744.600M 47.2 +0.0 +29.3 +05 -384 +0.0 42.3 54.0 -11.7  Vert
+3.4 +0.3 LowGain M
28 2744.300M 47.1 +0.0 +29.3 +0.5 -384 +0.0 42.2 54.0 -11.8  Vert
+3.4 +0.3 LayFlat HiGain_M
29 2745.000M 46.8 +0.0 +29.3 +05 -384 +0.0 41.9 54.0 -12.1  Vert
+3.4 +0.3 LowGain_H_Harm
onics of LO
30 2745.000M 46.7 +0.0 +29.3 +05 -384 +0.0 41.8 54.0 -12.2  Vert
+3.4 +0.3 HiGain_L_Harmoni
csof LO
31 2708.250M 46.7 +0.0 +29.2 +05 -384 +0.0 41.7 54.0 -12.3  Horiz
+3.4 +0.3 HiGain L
32 2781.850M 46.0 +0.0 +29.5 +05 -384 +0.0 41.4 54.0 -12.6  Vert
+3.5 +0.3 HiGain H
33 2744.100M 46.2 +0.0 +29.3 +05 -384 +0.0 41.3 54.0 -12.7  Horiz
+3.4 +0.3 HiGain M
34 2781.650M 45.8 +0.0 +29.5 +05 -384 +0.0 41.2 54.0 -12.8  Horiz
+3.5 +0.3 LayFlat HiGain_H
35 2708.500M 46.1 +0.0 +29.2 +05 -384 +0.0 41.1 54.0 -129  Vert
+3.4 +0.3 LowGain L
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36 2708.150M 46.0 +0.0 +29.2 +05 -384 +0.0 41.0 54.0 -13.0  Vert
+3.4 +0.3 LayFlat_LowGain_
L
37 7320.000M 34.2 +0.0 +36.3 +09 -36.9 +0.0 40.8 54.0 -13.2  Vert
Ave +6.1 +0.2 LayFlat HiGain_M
~Harmonics of LO
38 2744.300M 45.6 +0.0 +29.3 +05 -384 +0.0 40.7 54.0 -13.3  Horiz
+3.4 +0.3 LowGain M
39 2708.150M 45.7 +0.0 +29.2 +05 -384 +0.0 40.7 54.0 -13.3  Vert
+3.4 +0.3 HiGain_L
40 2781.750M 45.2 +0.0 +295 +05 -384 +0.0 40.6 54.0 -13.4  Horiz
+3.5 +0.3 LowGain H
41 2781.700M 45.2 +0.0 +295 +05 -384 +0.0 40.6 54.0 -13.4  Vert
+3.5 +0.3 LowGain H
42 2745.000M 455 +0.0 +29.3 +05 -384 +0.0 40.6 54.0 -13.4  Vert
+3.4 +0.3 HiGain_H_Harmon
ics of LO
43 2708.250M 455 +0.0 +29.2 +05 -384 +0.0 40.5 54.0 -135  Vert
+3.4 +0.3 LayFlat HiGain L
44 2781.700M 45.1 +0.0 +295 +05 -384 +0.0 40.5 54.0 -13.5  Horiz
+3.5 +0.3 LayFlat_LowGain_
H
45 2781.850M 45.0 +0.0 4295 +05 -384 +0.0 40.4 54.0 -13.6  Vert
+3.5 +0.3 LayFlat_LowGain_
H
46 2781.800M 45.0 +0.0 4295 +05 -384 +0.0 40.4 54.0 -13.6  Horiz
+3.5 +0.3 HiGain H
47 2708.250M 454 +0.0 +29.2 +05 -384 +0.0 40.4 54.0 -13.6  Horiz
+3.4 +0.3 LayFlat_LowGain_
L
48 2781.800M 45.0 +0.0 4295 +05 -384 +0.0 40.4 54.0 -13.6  Vert
+3.5 +0.3 LayFlat HiGain_H
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49 2745.000M 45.0 +0.0 +29.3 +05 -384 +0.0 40.1 54.0 -13.9  Horiz
Ave +3.4 +0.3 LowGain_H_Harm
onics of LO
A 2745.000M 50.9 +0.0 +29.3 +05 -384 +0.0 46.0 54.0 -8.0  Horiz
+3.4 +0.3 LowGain_L_Harmo
nics of LO
A 2745.000M 50.7 +0.0 +29.3 +05 -384 +0.0 45.8 54.0 -8.2  Horiz
+3.4 +0.3 LowGain_H_Harm
onics of LO
A 2745.000M 50.1 +0.0 +29.3 +05 -384 +0.0 45.2 54.0 -8.8  Horiz
+3.4 +0.3 HiGain_H_Harmon
ics of LO
A 2745.000M 48.9 +0.0 +29.3 +05 -384 +0.0 44.0 54.0 -10.0  Horiz
+3.4 +0.3 HiGain_L_Harmoni
csof LO
A 2745.000M 48.3 +0.0 +29.3 +05 -384 +0.0 43.4 54.0 -10.6  Horiz
+3.4 +0.3 LowGain_M_Harm
onics of LO
AN 2745.000M 47.1 +0.0 +29.3 +0.5 -384 +0.0 42.2 54.0 -11.8  Horiz
+3.4 +0.3 HiGain_M_Harmon
ics of LO
AN 2745.000M 46.4 +0.0 +29.3 +0.5 -384 +0.0 415 54.0 -125  Horiz
+3.4 +0.3 LayFlat_LowGain_
M_Harmonics of
LO
N 2745.000M 46.2 +0.0 +29.3 +05 -384 +0.0 41.3 54.0 -12.7  Horiz
+3.4 +0.3 LayFlat_LowGain_
H_Harmonics of
LO
A 2745.000M 46.0 +0.0 +29.3 +05 -384 +0.0 41.1 54.0 -12.9  Horiz
+3.4 +0.3 LayFlat_LowGain_
L_Harmonics of LO
N 2745.067TM 45.9 +0.0 +29.3 +05 -384 +0.0 41.0 54.0 -13.0  Horiz
+3.4 +0.3 LayFlat HiGain_M
_Harmonics of LO
A 2745.000M 45.7 +0.0 +29.3 +05 -384 +0.0 40.8 54.0 -13.2  Horiz
+3.4 +0.3 LayFlat HiGain_L_
Harmonics of LO
N 2745.000M 45.0 +0.0 +29.3 +05 -384 +0.0 40.1 54.0 -13.9  Horiz
+3.4 +0.3 LayFlat_HiGain_H
Harmonics of LO
62 2708.300M 45.0 +0.0 +29.2 +05 -384 +0.0 40.0 54.0 -14.0  Horiz
+3.4 +0.3 LayFlat HiGain_L
63 2744.250M 447 +0.0 +29.3 +05 -384 +0.0 39.8 54.0 -14.2  Horiz
+3.4 +0.3 LayFlat_LowGain_
M
64 2744.250M 44.6 +0.0 +29.3 +05 -384 +0.0 39.7 54.0 -14.3  Horiz
+3.4 +0.3 LayFlat HiGain_ M
65 7320.000M 33.0 +0.0 +36.3 +09 -369 +0.0 39.6 54.0 -144  Vert
Ave +6.1 +0.2 LayFlat_ HiGain_L_
Harmonics of LO
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66 2744.250M 441 +0.0 +29.3 +05 -384 +0.0 39.2 54.0 -148  Vert

+3.4 +0.3 HiGain M
67 7320.000M 325 +0.0 +36.3 +09 -369 +0.0 39.1 54.0 -14.9  Horiz
Ave +6.1 +0.2 LowGain_L_Harmo
nics of LO
68 7320.000M 325 +0.0 +36.3 +09 -369 +0.0 39.1 54.0 -149  Vert
Ave +6.1 +0.2 LayFlat_LowGain_
M_Harmonics of
LO
69 7320.000M 32.3 +0.0 +36.3 +09 -369 +0.0 38.9 54.0 -15.1  Horiz
Ave +6.1 +0.2 LowGain_H_Harm
onics of LO
70 7320.000M 32.2 +0.0 +36.3 +09 -369 +0.0 38.8 54.0 -15.2  Horiz
Ave +6.1 +0.2 LowGain_M_Harm
onics of LO
71 7320.000M 31.9 +0.0 +36.3 +09 -369 +0.0 385 54.0 -15,5  Horiz
Ave +6.1 +0.2 HiGain_M_Harmon
ics of LO
72 7320.000M 30.8 +0.0 +36.3 +09 -369 +0.0 374 54.0 -16.6  Vert
Ave +6.1 +0.2 LayFlat_HiGain_H

Harmonics of LO

73 7320.000M 30.7 +0.0 +36.3 +09 -369 +0.0 37.3 54.0 -16.7  Horiz

Ave +6.1 +0.2 HiGain_H_Harmon
ics of LO
74 7320.000M 30.4 +0.0 +36.3 +09 -369 +0.0 37.0 54.0 -17.0  Horiz
Ave +6.1 +0.2 HiGain_L_Harmoni
csof LO
75 7319.850M 29.8 +0.0 +36.3 +09 -369 +0.0 36.4 54.0 -17.6  Vert
Ave +6.1 +0.2 LayFlat_LowGain_
M_Harmonics of
LO
A 7319.850M 42.6 +0.0 +36.3 +09 -369 +0.0 49.2 54.0 -4.8 Vert
+6.1 +0.2 LayFlat_LowGain_
M_Harmonics of
LO
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77 7320.000M 293 +0.0 +36.3 +09 -369 +0.0 35.9 54.0 -181  Vert

Ave +6.1 +0.2 LayFlat_LowGain_
L _Harmonics of LO
A 7320.000M 441  +0.0 +36.3 +09 -369 +0.0 50.7 54.0 -3.3 Vert
+6.1 +0.2 LayFlat_LowGain_
M_Harmonics of
LO
A 7320.000M 436  +0.0 +36.3 +09 -369 +0.0 50.2 54.0 -3.8 Vert
+6.1 +0.2 LayFlat HiGain_M
_Harmonics of LO
A 7320.000M 426  +0.0 +36.3 +09 -369 +0.0 49.2 54.0 -4.8 Vert
+6.1 +0.2 LayFlat HiGain_H
_Harmonics of LO
A 7320.000M 420 +0.0 +36.3 +09 -369 +0.0 48.6 54.0 -5.4 Vert
+6.1 +0.2 LayFlat HiGain_L_
Harmonics of LO
A 7320.000M 40.7 +0.0 +36.3 +09 -369 +0.0 47.3 54.0 -6.7 Vert
+6.1 +0.2 LayFlat_LowGain_

L Harmonics of LO

83 7320.000M 28.4 +0.0 +36.3 +09 -369 +0.0 35.0 54.0 -19.0  Horiz

Ave +6.1 +0.2 LayFlat_LowGain_
M_Harmonics of
LO
84 7320.000M 279 +0.0 +363 +09 -36.9 +0.0 34.5 54.0 -19.5  Horiz
Ave +6.1 +0.2 LayFlat_HiGain_M

_Harmonics of LO

85 7320.000M 27.8 +0.0 +36.3 +09 -369 +0.0 344 54.0 -19.6  Horiz
Ave +6.1 +0.2 LayFlat HiGain_H
_Harmonics of LO
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86 7320.000M 21.7 +0.0 +36.3 +09 -369 +0.0 34.3 54.0 -19.7  Horiz
Ave +6.1 +0.2 LayFlat_ HiGain_L
Harmonics of LO
A 7320.000M 43.0 +0.0 +36.3 +09 -369 +0.0 49.6 54.0 -44  Horiz
+6.1 +0.2 LowGain_H_Harm
onics of LO
AN 7320.000M 42.9 +0.0 +36.3 +09 -369 +0.0 49.5 54.0 -45  Horiz
+6.1 +0.2 HiGain_M_Harmon
ics of LO
A 7320.000M 429 +0.0 +36.3 +09 -369 +0.0 495 54.0 -45  Horiz
+6.1 +0.2 LowGain_L_Harmo
nics of LO
A 7320.000M 42.8 +0.0 +36.3 +09 -369 +0.0 49.4 54.0 -46  Horiz
+6.1 +0.2 HiGain_H_Harmon
ics of LO
A 7320.000M 42.8 +0.0 +36.3 +09 -369 +0.0 49.4 54.0 -4.6  Horiz
+6.1 +0.2 LowGain_M_Harm
onics of LO
AN 7320.000M 425 +0.0 +36.3 +09 -369 +0.0 49.1 54.0 -4.9  Horiz
+6.1 +0.2 HiGain_L_Harmoni
csof LO
AN 7320.000M 41.6 +0.0 +36.3 +09 -369 +0.0 48.2 54.0 -5.8  Horiz
+6.1 +0.2 LayFlat_LowGain_
M_Harmonics of
LO
AN 7320.000M 41.3 +0.0 +36.3 +09 -369 +0.0 47.9 54.0 -6.1  Horiz
+6.1 +0.2 LayFlat_ HiGain_L_
Harmonics of LO
A 7320.000M 41.2 +0.0 +36.3 +09 -369 +0.0 47.8 54.0 -6.2  Horiz
+6.1 +0.2 LayFlat HiGain_H
_Harmonics of LO
A 7320.000M 41.1 +0.0 +36.3 +09 -369 +0.0 47.7 54.0 -6.3  Horiz
+6.1 +0.2 LayFlat HiGain_M
_Harmonics of LO
A 7320.000M 41.0 +0.0 +36.3 +09 -369 +0.0 47.6 54.0 -6.4  Horiz
+6.1 +0.2 LayFlat_LowGain_
H_Harmonics of
LO
AN 7320.000M 40.2 +0.0 +36.3 +09 -369 +0.0 46.8 54.0 -7.2  Horiz
+6.1 +0.2 LayFlat_LowGain_
L _Harmonics of LO
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Band Edge

Operating Mode: Single Channel (Low and High)

Frequency . Field Strength Limit
(MH2) Modulation Ant. Type (dBuV/m @3m) | (dBuV/m @3m) Results
614 PR-ASK Integral 29.2 <46 Pass
902 PR-ASK Integral 69.8 <106.8 Pass
928 PR-ASK Integral 62.8 < 106.8 Pass
960 PR-ASK Integral 43.1 <54 Pass
3 o [l o[ 0 ecto
Operating Mode: Hopping
Frequency . Field Strength Limit
(MHz) Modulation Ant. Type (dBuV/m @3m) | (dBuV/m @3m) Results
614 PR-ASK Integral 32.3 <46 Pass
902 PR-ASK Integral 69.7 <106.8 Pass
928 PR-ASK Integral 62.6 <106.8 Pass
960 PR-ASK Integral 42.5 <54 Pass
Band Edge g ecto {0
Operating Mode: Single Channel (Low and High)
Frequency X Field Strength Limit
(MHz) Modulation Ant. Type (dBuV/m @3m) | (dBuV/m @3m) Results
614 PR-ASK Integral 28.2 <46 Pass
902 PR-ASK Integral 74.0 <106.8 Pass
928 PR-ASK Integral 63.4 <106.8 Pass
960 PR-ASK Integral 38.2 <54 Pass
B 0 Edge B ecto {0
Operating Mode: Hopping
Frequency . Field Strength Limit
Modulat Ant. T Result:
(MHz) odulation nt. Type (dBuV/m @3m) | (dBuV/m @3m) esults
614 PR-ASK Integral 30.8 <46 Pass
902 PR-ASK Integral 29.8 <106.8 Pass
928 PR-ASK Integral 61.9 <106.8 Pass
960 PR-ASK Integral 40.9 <54 Pass
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Low Gain; Single Channel

Bandedge plot_L2_LowGain
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— 15.247(d) / 15,209/ 15205 Raduted Spurous Emissons

Bandedge plot_L1_LowGan

Ref Level 12499 d8yV ATTEN 38 4B

RES BW. 120.0kHz VID BW. 120.0kHz SWP. 20 Omsec]
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— 15.247(d) / 15208/ 15.205.. Radisted Spunous Emissions
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Bandedge piot_LowGain_H1

fLevel 12699 dByV ATTEN 38 ¢8
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aBuv

8858838388

plot_LowGain_H2
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Low Gain; Hopping

plot_LowGain_L2_hopping
fLevei 3899 dByV ATTENO B
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— 15.247(d) / 15209/ 15.205. Raduted Spurous Emissions
Bandedge piot_LowGain_L1_hopping
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_LowGain_H1_Hopping
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_LowGain_H2_Hopping
1Leveli 36,99 dByV ATTEN 0 dB
S BW. 120 0kHz VID BW: 350,02 SWP: 20 Omsec
arker: 960.0MMz 31,7497dByV
S0
80
70 1
60 .
> —
40+
20 [ Wit A i |
2 ;
10 T
0 +
B30 9592 9584 986 9558 9500 9802 9804 9606 9608
Frequency [MHz]
— 15,247(d) / 15209/ 15.205. Radated Spurous Emissons

Page 70 of 103
Report No.: 108261-6



d b i "Testing the Future
LABORATORIES, INC.

High Gain; Single Channel

Bandedge plot_HighGasin_L2
flevei 9899 dByV ATTENOGB
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Bandedge plot_HighGsin_L1
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Bandedge plot_HighGain_H1
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—— 15247(d) /15.209/15.205. Raduted Spurous Emissions
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High Gain; Hopping

plot_HighGsin_L2_hopping
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plot_HighGain_Hi_Hopping
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Test Setup / Conditions / Data

Test Location: CKC Laboratories, Inc *« 110 N. Olinda Place * Brea, CA < (714) 993-6112

Customer: Automation Inc dba RADAR

Specification: 15.247(d) / 15.209/ 15.205 Radiated Spurious Emissions

Work Order #: 108261 Date: 4/28/2023
Test Type: Maximized Emissions Time: 12:02:35
Tested By: E. Wong Sequence#: 21
Software: EMITest 5.03.20

Equipment Tested:

Device Manufacturer Model # S/IN
Configuration 4

Support Equipment:

Device Manufacturer Model # S/IN
Configuration 4

Test Conditions / Notes:
The equipment under test (EUT) is set on a Styrofoam tabletop in the maximized emission orientation.

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc) which is connected to a remotely located
POE Injector. Connected to the POE Injector via cat 6 cable is a remotely located computer. The computer is used
to set frequency channel, frequency hopping, and modulation of the EUT.

Frequency Range of EUT: 902.75MHz to 927.25MHz

TX 902.75MHz, 927.25MHz

TARI = 6.25us as intended.

Firmware Version: 0.85.11

RBW=VBW=100kHz
RBW=120kHz, VBW=360kHz restricted band

Two Antenna Pattern and associated power level evaluated.

Lowest Gain: Sector 135, 0 Power setting 29.1dBm
Highest Gain: Sector 180, 0 Power setting 21.4dBm

Site A
Test Method: ANSI C63.10 (2013)

Test Environment Conditions:
Temperature: 21°C

Relative Humidity: 58%
Pressure: 98.9kPa

Additional evaluation performed with the EUT lay flat on the Styrofoam. Worst case emission presented.
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Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
T1 AN02869 Spectrum Analyzer  E4440A 12/13/2022 12/13/2023
T2 ANO0851 Biconilog Antenna CBL6111C 4/21/2022 4/21/2024
T3 ANPO05198 Cable-Amplitude 8268 12/31/2022 12/31/2024
+15C to +45C (dB)
T4 ANO00309 Preamp 8447D 12/13/2021 12/13/2023
T5 ANPO5050 Cable RG223/U 12/31/2022 12/31/2024
Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng T1 T2 T3 T4 Dist Corr Spec Margin  Polar
T5
MHz dBuv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 960.000M 324 +0.0 +314 +6.1 -27.3 +0.0 43.1 54.0 -10.9  Horiz
+0.5 Bandedge _LowGai
n H2
2 960.000M 31.8 +0.0 +314 +6.1 -27.3 +0.0 42.5 54.0 -11.5  Horiz
+0.5 Bandedge _LowGai
n_H2 Hopping
3 960.000M 30.2 +0.0 +314 +6.1 -27.3 +0.0 40.9 54.0 -13.1  Horiz
+0.5 Bandedge_ HighGai
n_H2_ Hopping
4 960.000M 29.6 +0.0 4314 +6.1 -27.3 +0.0 40.3 54.0 -13.7  Horiz
+0.5 Bandedge LayFlat_
HighGain_H2
5 614.000M 28.3 +0.0 +26.3 +4.7 -274 +0.0 32.3 46.0 -13.7  Horiz
+0.4 Bandedge LowGai
n_L2 Hopping
6 960.000M 29.5 +0.0 4314 +6.1 -27.3 +0.0 40.2 54.0 -13.8  Horiz
+0.5 Bandedge LayFlat_
LowGain H2
7 614.000M 27.0 +0.0 +26.3 +4.7 -274 +0.0 31.0 46.0 -15.0  Horiz
+0.4 Bandedge_LayFlat_
HignGain_L2
8 614.000M 26.8 +0.0 +26.3 +4.7 -274 +0.0 30.8 46.0 -15.2  Horiz
+0.4 Bandedge_LayFlat_
LowGain L2
9 614.000M 26.8 +0.0 +26.3 +4.7 -274 +0.0 30.8 46.0 -15.2  Horiz
+0.4 Bandedge_ HighGai
n_L2 Hopping
10 960.000M 275 +0.0 +314 +6.1 -27.3 +0.0 38.2 54.0 -15.8  Horiz
+0.5 Bandedge_HighGai
n H2
11 614.000M 25.2 +0.0 +26.3 +4.7 -274 +0.0 29.2 46.0 -16.8  Horiz
+0.4 Bandedge LowGai
n Ll
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12 614.000M 242  +0.0 +263 +47 -274 +0.0 28.2 46.0 -17.8  Horiz
+0.4 Bandedge_HighGai
n L2
13 902.000M 655 +0.0 +295 +58 -273 +0.0 74.0 106.8 -32.8  Horiz
+0.5 Bandedge_HighGai
n Ll
14 902.000M 613 +0.0 +295 +58 -273 +0.0 69.8 106.8 -37.0  Horiz
+0.5 Bandedge LowGai
n L2
15 902.000M 613 +0.0 +295 +58 -273 +0.0 69.8 106.8 -37.0  Horiz
+0.5 Bandedge HighGai
n L1 Hopping
16 902.000M 612 +0.0 +295 +58 -273 +0.0 69.7 106.8 -37.1  Horiz
+0.5 Bandedge_LowGai
n L1 Hopping
17 928.000M 538 +0.0 +305 +59 -273 +0.0 63.4 106.8 -43.4  Horiz
+0.5 Bandedge HighGai
n H1
18 928.000M 532 +0.0 +305 +59 -273 +0.0 62.8 106.8 -440  Horiz
+0.5 Bandedge_LowGai
n H1
19 928.000M 53.0 +0.0 +305 +59 -273 +0.0 62.6 106.8 -44.2  Horiz
+0.5 Bandedge_LowGai
n_H1 Hopping
20 928.000M 523 +0.0 +305 +59 -273 +0.0 61.9 106.8 -449  Horiz
+0.5 Bandedge_HighGai
n_H1 Hopping
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Test Setup Photo(s)

Upright View

Lay Flat View
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Above 1GHz; View 1

Above 1GHz; View 2
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Test Setup / Conditions / Data

Test Location: CKC Laboratories, Inc * 110 N. Olinda Place ¢ Brea, CA « (714) 993-6112

Customer: Automation Inc dba RADAR

Specification: 15.207 AC Mains - Average

Work Order #: 108261 Date: 5/2/2023
Test Type: Conducted Emissions Time: 15:17:47
Tested By: E. Wong Sequence#: 24
Software: EMITest 5.03.20 120/60Hz

Equipment Tested:
Device Manufacturer Model # SIN
Configuration 4

Support Equipment:
Device Manufacturer Model # S/N
Configuration 4

Test Conditions / Notes:
The equipment under test (EUT) is set on a test bench .

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc) which is connected to a remotely located
POE Injector. Connected to the POE Injector via cat 6 cable is a remotely located computer. The computer is used
to set frequency channel, frequency hopping, and modulation of the EUT.

Frequency Range of EUT: 902.75MHz to 927.25MHz

Hopping

TARI = 6.25us as intended.

Worst case Antenna Pattern and associated power level evaluated.

Lowest Gain: Sector 135, 0 Power setting 29.1dBm

Frequency Range of Measurement: 150kHz- 30MHz.
150 kHz-30 MHz;RBW=9 kHz,VBW=30kHz

Test Environment Conditions:
Temperature: 26.5°C
Relative Humidity: 34%
Pressure: 99.8kPa

Site A
Test Method: ANSI C63.10 (2013)

AC conducted emission evaluated at the AC mains of the support POE.
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Automation Inc dba RADAR WOZ: 108261 Sequence#: 24 Date: 5/2/2023
15.207 AC Mains - Average Test Lead: 120/60Hz L1-Line

20
75 4
70 4
65
60 :\ [
55
= -\ |
5454
<4 ] (5]
35
30 4
25 4
203
15 =
10: v T' L L T e O | L] L] LEL S U A | L
150k ™ 10M 30M
Freguency [k=kHz M=MHz G=GHz]
Sweep Data — Readings O Peazk Readings
x QP Readings # Average Readings v Ambient
Software Version: 5.03.20 — 1-15.207 AC Mains - Average — 2 - 15.207 AC Mains - Quasi-peak
Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
AN02869 Spectrum Analyzer  E4440A 12/13/2022 12/13/2023
Tl AN02343 High Pass Filter HE9615-150K- 1/2/2023 1/2/2025
50-720B
T2 ANP0O7338 Cable 2249-Y-240 1/3/2022 1/3/2024
T3 ANP08007 Attenuator SA18N10W-06 10/24/2022 10/24/2024
T4 ANO0969A 50uH LISN-Line 3816/2NM 10/16/2022 10/16/2024
(dB)
ANO0969A 50uH LISN-Return 3816/2NM 10/16/2022 10/16/2024
(dB)
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Measurement Data: Reading listed by margin. Test Lead: L1-Line
# Freq Rdng T1 T2 T3 T4 Dist Corr Spec Margin  Polar
MHz dBuyv  dB dB dB dB  Table dBuV  dBuV dB Ant
1 367.434k 38.8 +0.1 +0.0 +5.8 +0.1 +0.0 44.8 48.6 -3.8 L1-Li
2 376.888k 38.4 +0.1 +0.0 +5.8 +0.1 +0.0 444 48.3 -3.9 L1-Li
3 440.155k 36.7 +0.1 +0.0 +5.8 +0.1 +0.0 42.7 47.1 -4.4 L1-Li
4 357.253k 38.3 +0.1 +0.0 +5.8 +0.1 +0.0 44.3 48.8 -4.5 L1-Li
5 362.344k 38.2 +0.1 +0.0 +5.8 +0.1 +0.0 44.2 48.7 -4.5 L1-Li
6 442.336k 36.1 +0.1 +0.0 +5.8 +0.1 +0.0 42.1 47.0 -4.9 L1-Li
7 331.801k 38.5 +0.1 +0.0 +5.8 +0.1 +0.0 44.5 49.4 -4.9 L1-Li
8 355.799k 37.9 +0.1 +0.0 +5.8 +0.1 +0.0 43.9 48.8 -4.9 L1-Li
9 372.525k 37.3 +0.1 +0.0 +5.8 +0.1 +0.0 43.3 48.4 -5.1 L1-Li
10 378.342k 37.2 +0.1 +0.0 +5.8 +0.1 +0.0 43.2 48.3 -5.1 L1-Li
11  381.978k 37.0 +0.1 +0.0 +5.8 +0.1 +0.0 43.0 48.2 -5.2 L1-Li
12 386.341k 36.6 +0.1 +0.0 +5.8 +0.1 +0.0 42.6 48.1 -5.5 L1-Li
13 422.702k 21.3 +0.1 +0.0 +5.8 +0.1 +0.0 27.3 474 -20.1  L1-Li
n A\ZleZZ.?OZk 385 +0.1 +0.0 +5.8 +0.1 +0.0 44.5 474 -2.9 L1-Li
15 262.717k 247 +0.2 +0.0 +5.8 +0.1 +0.0 30.8 51.3 -20.5  L1-Li
n AVZ%Z.?le 449 +0.2 +0.0 +5.8 +0.1 +0.0 51.0 51.3 -0.3 L1-Li
17  285.988k 8.4 +0.1 +0.0 +5.8 +0.1 +0.0 14.4 50.6 -36.2  L1-Li
A Av2?35.987k 435 +0.1 +0.0 +5.8 +0.1 +0.0 49.5 50.6 -11 L1-Li
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Test Location: CKC Laboratories, Inc *« 110 N. Olinda Place * Brea, CA « (714) 993-6112

Customer: Automation Inc dba RADAR

Specification: 15.207 AC Mains - Average

Work Order #: 108261 Date: 5/2/2023
Test Type: Conducted Emissions Time: 15:25:36
Tested By: E. Wong Sequence#: 25
Software: EMITest 5.03.20 120/60Hz

Equipment Tested:

Device Manufacturer Model # S/N
Configuration 4

Support Equipment:

Device Manufacturer Model # S/N
Configuration 4

Test Conditions / Notes:

The equipment under test (EUT) is set on a test bench.

The EUT is powered via a cat 6 network cable (nominal voltage 48Vdc) which is connected to a remotely located
POE Injector. Connected to the POE Injector via cat 6 cable is a remotely located computer. The computer is used
to set frequency channel, frequency hopping, and modulation of the EUT.

Frequency Range of EUT: 902.75MHz to 927.25MHz

Hopping

TARI = 6.25us as intended.

Worst case Antenna Pattern and associated power level evaluated.

Lowest Gain: Sector 135, 0 Power setting 29.1dBm

Frequency Range of Measurement: 150kHz- 30MHz.
150 kHz-30 MHz;RBW=9 kHz,VBW=30kHz

Test Environment Conditions:
Temperature: 26.5°C
Relative Humidity: 34%
Pressure: 99.8kPa

Site A
Test Method: ANSI C63.10 2013

AC conducted emission evaluated at the AC mains of the support POE.
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Automation Inc dba RADAR WOZ: 108261 Sequence#: 25 Date: 5/2/2023
15.207 AC Mains - Average Test Lead: 120/60Hz L2-Neutral

€5
60-\

150k ™

10M

Freguency [k=kHz M=MHz G=GHz]

Sweep Data — Readings
QP Readings # Average Readings

Software Version: 5.03.20

— 1-15.207 AC Mains - Average

30M

O Pezsk Readings

v Ambient

— 2 - 15207 AC Mains - Quasi-peak

Test Equipment:
ID Asset # Description Model Calibration Date Cal Due Date
AN02869 Spectrum Analyzer  E4440A 12/13/2022 12/13/2023
Tl AN02343 High Pass Filter HE9615-150K- 1/2/2023 1/2/2025
50-720B
T2 ANP0O7338 Cable 2249-Y-240 1/3/2022 1/3/2024
T3 ANP08007 Attenuator SA18N10W-06 10/24/2022 10/24/2024
ANO0969A 50uH LISN-Line 3816/2NM 10/16/2022 10/16/2024
(dB)
T4 ANO0969A 50uH LISN-Return 3816/2NM 10/16/2022 10/16/2024
(dB)
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Reading listed by margin.

Test Lead: L2-Neutral

# Freq Rdng T1 T2 T3 T4 Dist Corr Spec Margin  Polar
MHz dBuv  dB dB dB dB  Table dBuyV  dBuVvV dB Ant
1 320.893k 407 +01 +0.0 +58 +0.1 +0.0 46.7 49.7 -30 L2-Ne
2 199.450k 445 +01 +00 +58 +0.1 +0.0 50.5 53.6 -31  L2-Ne
3 218.357k 437 +01 +0.0 +58 +0.1 +0.0 49.7 52.9 -32  L2-Ne
4 328.892k 399 +0.1 +00 +58 +0.1 +0.0 45.9 49.5 -36 L2-Ne
5 365.980k 389 +0.1 +00 +58 +0.1 +0.0 44.9 48.6 -3.7 L2-Ne
6 376.888k 378 +0.1 +0.0 +58 +0.1 +0.0 43.8 48.3 -45 L2-Ne
7 438.700k 362 +0.1 +0.0 +58 +0.1 +0.0 42.2 47.1 -49  L2-Ne
8 353.617k 372 +0.1 +00 +58 +0.1 +0.0 43.2 48.9 -5.7  L2-Ne
9 421IM 31.7 +0.1 +02 +58 +0.2 +0.0 38.0 46.0 -80 L2-Ne
10  253.990k 354 +02 +0.0 +58 +0.1 +0.0 415 51.6 -10.1  L2-Ne
n Av2i‘>3.990k 470 +02 +00 +58 +0.1 +0.0 53.1 51.6 +15 L2-Ne
N 258.353k 468 +02 +00 +58 +0.1 +0.0 52.9 51.5 +1.4 L2-Ne
13 189.996k 324 +02 +0.0 +58 +0.1 +0.0 38,5 54.0 -15,5 L2-Ne
n A\/16239.996k 455 +02 +00 +58 +0.1 +0.0 51.6 54.0 -24  L2-Ne
15 181.997k 305 +03 +0.0 +58 +0.1 +0.0 36.7 54.4 -17.7  L2-Ne
n A\/16231.997k 453 +03 +0.0 +58 +0.1 +0.0 51.5 54.4 -29 L2-Ne
17 224.902k 92 +02 +0.0 +58 +0.1 +0.0 15.3 52.6 -37.3  L2-Ne
N A\/2624.902k 438 +02 +00 +58 +0.1 +0.0 49.9 52.6 -2.7  L2-Ne
19 162.363k 104 +04 +0.0 +58 +0.1 +0.0 16.7 55.3 -38.6  L2-Ne
n A\/1662.362k 462 +04 +00 +58 +0.1 +0.0 52.5 55.3 -28 L2-Ne
Page 89 of 103

Report No.: 108261-6




d -W"Teaﬂng the Future
LABORATORIES, INC.

Test Setup Photo(s)

Front View

Side View
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Appendix A: Manufacturer Provided Conducted Power

Measurement

i~ RenTelco
1830 West Airfield Drive
DFW Airport, Texas 75261

Calibration Certificate Traceability Statement

Asset Number: 1277964

MFGModel Number ATIESO528

Serial Number: MY47100447

Description SIGNAL SOURCE ANA

Customer: RADAR

Addross 15150 AVENUE OF SCIENCE, SUITE 200
SAN DIEGO CA 92128

Customer P.O. No: 1624-SD1-RDEQRENTAL

Rental Agreement Number: 1866855-0

Cartificate Number: 186685501277964221014

Ths centificate appies 10 the instrumant identified abicve and shal not be reproduced, except ia full wihout written approval of TRS-ReaTelco

Tha certifies (hat the above msirumant wis Caldrated 10 maaufactured's SpecHCations Lsing appeoved procedores and traceadio
measurement standals

Thas calitration was pecformed by an approved vendo!

The Qualty System of TRS-RanTeico 15 regstersd by UL DOS Cenficate Number 10000112 1o the Qualty Maragemaent Systam Standard 150
9001:2015 TRS RonTeico's Laboratory & in compliance with MIL-STD 456824 ANSIYNCSL 28401, 1684 ISONEC 170252017 and iSO
100122000

Moasurement standards are caltrated at planned mtacvals Traceatwity is to the Mnternaticnal System of Units {S1) through the Natonal
Insttuto of Standands and Technology (NIST) or other recognized Nahonal Metrology Insteute (NMI) natural physical constants, consensus
standarda. of by ratho type measuremants usng self calibrating techniques. Supponing documentation reladne Lo iraceatiiey m avidable for
fevew Dy appointment

The instrument & indially beng sent 10 the adove customes calibeated and fully functional Before beng placed in service, Ihe nslrument was
propecly stored aler baing calbrated  Calbrabos misrval teng I8 Slaned when the instrument & indially placed In service

Akhough the calrason aboratory is 0 complance with ANSINCSL 2540-1-1954 and MIL-STD-48562A this calbration certficate is ssued onty o
# Tracaabéty Statament and doos not camy the requeement of recakdiraton at The end of rental and cusiomes nollcaton of Out of Toerance
conditions

TRS-ReaTelco's catbaton interval for this sstrumant (s 12 monms

Calibration Date: Oct 14, 2022
Processed By: DALE KNAPPENBERGER In Service Date: Feb 15, 2023

Calibration Due Date: Feb 15, 2024
Quality Assurance: E f)t g 1

TRS-RenTelco 8005215354
rel dere -
Peel Off Stickar Hete > S Cal 10114122

AV Due: 0215724
In Service Date 021523

Page tof 1

Condcate Print Date February 16, 2023

1021 Form Date May 18 2006
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e - Tf

o ny 0 B w i Dy | L3
A0 Lpasedn | R St Winddw Laeeang e L SRR
Cable Loss
- quinme
Asset# Description Manufacturer Model Cal Date Cal Due
1235088 Spectrum Analyzer Agilent E5052B 10/14/2022 2/15/2024
10010 Network Analyzer Agilent ES080A 7/14/2022 7/14/2024
None RF Test Cable Cinch 415-0536-036 None None
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Test Setup Photo(s)

Network Analyzer
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Uncertainty Value Parameter
473 dB Radiated Emissions
3.34dB Mains Conducted Emissions
3.30dB Disturbance Power

Uncertainties reported are worst case for all CKC Laboratories’ sites and represent expanded uncertainties
expressed at approximately the 95% confidence level using a coverage factor of k=2. Compliance is deemed to
occur provided measurements are below the specified limits.

TESTING PARAMETERS

Unless otherwise indicated, the following configuration parameters are used for equipment setup: The cables
were routed consistent with the typical application by varying the configuration of the test sample. Interface
cables were connected to the available ports of the test unit. The effect of varying the position of the cables was
investigated to find the configuration that produced maximum emissions. Cables were of the type and length
specified in the individual requirements. The length of cable that produced maximum emissions was selected.

The equipment under test (EUT) was set up in a manner that represented its normal use, as shown in the setup
photographs. Any special conditions required for the EUT to operate normally are identified in the comments that
accompany the emissions tables.

The emissions data was taken with a spectrum analyzer or receiver. Incorporating the applicable correction factors
for distance, antenna, cable loss and amplifier gain, the data was reduced as shown in the table below. The
corrected data was then compared to the applicable emission limits. Preliminary and final measurements were
taken in order to ensure that all emissions from the EUT were found and maximized.

CORRECTION FACTORS

The basic spectrum analyzer reading was converted using correction factors as shown in the highest emissions
readings in the tables. For radiated emissions in dBuV/m, the spectrum analyzer reading in dBuV was corrected by
using the following formula. This reading was then compared to the applicable specification limit. Individual
measurements were compared with the displayed limit value in the margin column. The margin was calculated
based on subtracting the limit value from the corrected measurement value; a positive margin represents a
measurement exceeding the limit, while a negative margin represents a measurement less than the limit.

SAMPLE CALCULATIONS
Meter reading (dBuV)
+ Antenna Factor (dB/m)
+ Cable Loss (dB)
- Distance Correction (dB)
- Preamplifier Gain (dB)
= Corrected Reading (dBuV/m)
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TEST INSTRUMENTATION AND ANALYZER SETTINGS

The test instrumentation and equipment listed were used to collect the emissions data. A spectrum analyzer or
receiver was used for all measurements. Unless otherwise specified, the following table shows the measuring
equipment bandwidth settings that were used in designated frequency bands. For testing emissions, an
appropriate reference level and a vertical scale size of 10 dB per division were used.

MEASURING EQUIPMENT BANDWIDTH SETTINGS PER FREQUENCY RANGE
TEST BEGINNING FREQUENCY ENDING FREQUENCY BANDWIDTH SETTING
CONDUCTED EMISSIONS 150 kHz 30 MHz 9 kHz
RADIATED EMISSIONS 9 kHz 150 kHz 200 Hz
RADIATED EMISSIONS 150 kHz 30 MHz 9 kHz
RADIATED EMISSIONS 30 MHz 1000 MHz 120 kHz
RADIATED EMISSIONS 1000 MHz >1 GHz 1 MHz

SPECTRUM ANALYZER/RECEIVER DETECTOR FUNCTIONS

The notes that accompany the measurements contained in the emissions tables indicate the type of detector function
used to obtain the given readings. Unless otherwise noted, all readings were made in the "positive peak" detector mode.
Whenever a "quasi-peak" or "average" reading was recorded, the measurement was annotated with a "QP" or an "Ave"
on the appropriate rows of the data sheets. In cases where quasi-peak or average limits were employed and data exists
for multiple measurement types for the same frequency then the peak measurement was retained in the report for
reference, however the numbering for the affected row was removed and an arrow or caret (“*”) was placed in the far
left-hand column indicating that the row above takes precedence for comparison to the limit. The following paragraphs
describe in more detail the detector functions and when they were used to obtain the emissions data.

Peak

In this mode, the spectrum analyzer or receiver recorded all emissions at their peak value as the frequency band selected
was scanned. By combining this function with another feature called "peak hold," the measurement device had the ability
to measure intermittent or low duty cycle transient emission peak levels. In this mode the measuring device made a slow
scan across the frequency band selected and measured the peak emission value found at each frequency across the band.
Quasi-Peak

Quasi-peak measurements were taken using the quasi-peak detector when the true peak values exceeded or were
within 2 dB of a quasi-peak specification limit. Additional QP measurements may have been taken at the
discretion of the operator.

Average

Average measurements were taken using the average detector when the true peak values exceeded or were
within 2 dB of an average specification limit. Additional average measurements may have been taken at the
discretion of the operator. If the specification or test procedure requires trace averaging, then the averaging was
performed using 100 samples or as required by the specification. All other average measurements are performed
using video bandwidth averaging. To make these measurements, the test engineer reduces the video bandwidth
on the measuring device until the modulation of the signal is filtered out. At this point the measuring device is set
into the linear mode and the scan time is reduced.
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