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May 03, 2024

Trackonomy Systems
214 Devcon Drive
San Jose, CA 95112

Dear Saurabh Sanghai,

Enclosed is the Wireless test report for compliance testing of the Trackonomy Systems. Multifunctional IoT
Platform Sensor as tested to the requirements of Title 47 of the CFR, Part 15 Subpart C, RSS 247 for Intentional
Radiators.

Thank you for using the services of Eurofins Electrical and Electronic Testing NA, Inc. If you have any
questions regarding these results or if Eurofins Electrical and Electronic Testing NA, Inc. can be of further
service to you, please feel free to contact me.

Documentation Department
Eurofins Electrical and Electronic Testing NA. Inc.

Reference: WIR130908-Track FCC ISED BLE
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FCC Test Site(s) Reg #US1123
IC Test Site(s) Reg_ #: 2043C

Certificates and reports shall not be reproduced except i full, without the written permission of Eurofins Electrical and Electronic Testing
NA, Inc. While use of the A2LA logo m this report reflects Eurofins Electrical and Electronic Testing NA, Inc. accreditation under these
programs, the report must not be used by the client to claim product certification, approval, or endorsement by A?LA, or any agency of
the Federal Government. Thus letter of transmuttal 1s not a part of the attached report.

Eurofins Electrical and Electronic Testing NA, Inc. 1s part of the Eurofins Electrical & Electronics (E&E) global compliance network.

Report: WIR12-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc. Pageiof 44

Maryland | California | Texas
www.metlabs.com



& .
«~ eurofins
E&E
HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

FCC/ISED Test Report

Applicant name: Trackonomy Systems

Product: Multifunctional IoT Platform Sensor
Report: WIR130908-Track FCC ISED BLE
Applicant Address:

214 Devcon Drive

San Jose, CA 95112

Manufacturer Address:

214 Devcon Drive

San Jose, CA 95112
Prepared By:
Eurofins Electrical and Electronic Testing NA, Inc.
3162 Belick St.
Santa Clara CA, 95054
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FCC/ISED Test Report

Applicant name: Trackonomy Systems

Product: Multifunctional IoT Platform Sensor

Standard
47 CFR FCC Part 15, Subpart C (Section 15.247)
558074 D01 15.247 Meas Guidance v05r02
RSS 247 Issue2, February 2017
RSS Gen IssueS, March 2019
ANSI C63.10: 2013

Richard Dollente

Richard Dollente
Test Engineer, Wireless Laboratory

Engineering Statement: The measurements shown mn tlus report were made m accordance with the procedures indicated, and the enussions from this
equipment were found to be within the lhmits applicable I assume full responsibility for the accuracy and completeness of these measurements, and for the
qualifications of all persons taking them_ It is further stated that upon the basis of the measurements made, the equipment tested is capable of operation in
accordance with the requirements FCC Rules under normal use and mamtenance.

G&Ufg Chou

Gary Chou
Wireless Engineering Manager, Wireless Laboratory
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Report Status Sheet

Revision Report Date Reason for Revision
%] May 03, 2024 Initial Issue.
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I Executive Summary
A. Executive Summary
47 CFR FCC Part 15, Subpart C (SECTION 15.247)
RSS 247 Issue2, RSS Gen Issueb
s ISED Test Item Result Remarks
Cluse
AC Power Conducted ; is
15.207 RSS Gen 8.8 " N/A lS_’ow:eTed by battery so test is not
Emission required.
15.205 . i
Radiated Emissions and Band Edge } .
&15.209 & RSS Gen 8.8 Measurement | PASS | Meet the requirement of limit.
15.247(d)
15.247(a)(2) | RSS2475.5C | ©dB bandwidth & 99% bandwidth | PASS | Meet the requirement of limit.
RSS 247 5.2.1 ] o
15.247(b) Conducted power PASS | Meet the requirement of limit.
RSS Gen 6.7
15.247(e) RSS 247 5.4.4 Power Spectral Density PASS | Meet the requirement of limit.
15203 | RSS2475.22 Antenna Requirement PASS SCB antenna (without connector) meet
he requirement.
Note:

1. Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.
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II. Equipment Information

A. Overview
EUT Summary Table

Product: | Multifunctional IoT Platform Sensor

Brand: | Trackonomy

Model(s) Tested: | FBS-2005

Series Model: | N/A

Sample Status: | Product Sample

Primary Power: 3 Vdc battery powered

Voltage Frequency: N/A

Technology / Type of Modulations: BLUETOOTH LE: GFSK

Operating Frequency : 2.402 ~ 2.480GHz

FCCID: 2ZAXAB-FBS-2005
EUT Specifications: | ;epy . 27299-FBS2005

Antanna Manufacturer / Model TE/ ANT-2.4-FPC-L

Antenna .

Type: Flexible PCB Antenna

Antenna connector: U.FL

Antenna Gain Antenna Gain: 6.1 dBi

Analysis: | The results obtained relate only to the item(s) tested.

Temperature: 20.3°C

Environmental Test

- e o
Conditions: Relative Humidity: 47.5%

Barometric Pressure: 860-1060 mbar

Evaluated by: | Richard Dollente

Issue Date(s): | May 03, 2024

NOTE:N/A
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The following modules can be chosen to be configured in the EUT.

Model No.

FCCID

Note

FCC/IC RF Testing Units Setting

Model Hardware (FW) Rev. | Firmware (FW) Rev. FW operation verification and Instruction
FBS-2005 Nominal HW V2 Nominal FW V2 Verify by Spectrum Analyzer & Laptop
DESCRIPTION OF TEST MODES
Power Setting :
Channel Frequency(MHz) Power Sefting
0 2402 default
19 2440 default
39 2480 default
40 channels are provided for Bluetooth LE:
Channel Frequency(MHz) | Channel Frequency(MHz) Channel Frequency(MHz)
0 2402 14 2430 28 2458
1 2404 15 2432 29 2460
2 2406 16 2434 30 2462
3 2408 17 2436 31 2464
4 2410 18 2438 32 2466
5 2412 19 2440 33 2468
6 2414 20 2442 34 2470
7 2416 21 2444 35 2472
8 2418 22 2446 36 2474
9 2420 23 2448 37 2476
10 2422 24 2450 38 2478
11 2424 25 2452 39 2480
12 2426 26 2454
13 2428 27 2456
Report: WIR130908-Track FCC_ISED BLE © 2024, Eurofins Electrical and Electronic Testing NA, Inc. Page 8 of 44
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B.

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units. The following

support units or accessories were used to form a representative test configuration during the tests.

ID Product Brand Model No. Serial No. FCCID Remarks
wideband radio
B sEer ROHDE& SCHARZ CMWS500 1201.0002K50 - Bluetooth Tester
commumcation tester
Note: (Describe the outline of a simulator, if used for the tests, as a note under the table.)
Insert Cable Connections to/from EUT provided by test team.
.. Shielding
1D Descriptions Qty. Length (m) (Yes/No) Caores (Qty.) Remarks
- _ 0 -

Note: The core(s) is(are) originally attached to the cable(s).

General Description of Applied Standards

References
The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

47 CFR FCC Part 15, Subpart C (Section 15.247)
558074 D01 15.247 Meas Guidance v05r02

ANSI C63.10:2013

RSS 247 Issue2

RSS Gen Issues

00000

Test Site

All testing was performed at Eurofins Electrical and Electronic Testing NA, Inc., 3162 Belick St. Santa Clara, CA
95054. All equipment used in making physical determinations is accurate and bears recent traceability to the
National Institute of Standards and Technology.

Eurofins Electrical and Electronic Testing NA, Inc. has been accredited by the American Association for Laboratory
Accreditation (A2LA) (Certificate #: 0591.02) in accordance with ISO/IEC 17025:2017.

Eurofins Electrical and Electronic Testing NA, Inc. is part of the Eurofins Electrical & Electronics (E&E) global
compliance network.
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E. Measurement Uncertainty
Test Method Eypical Expanied K Confidence Level
Uncertainty
RF Frequencies +4.52 Hz 2 95%
RF Power Conducted Emissions +2.32 dB 2z 95%
RF Power Conducted Spurious Emissions +2.25 dB 2 95%
RF Power Radiated Emissions +3.01 dB 2z 95%

Uncertainty Calculations Summary

F. Modifications
a) Modifications to EUT
No modifications were made to the EUT.
b) Modifications to Test Standard

No modifications were made to the test standard.

G. Disposition of EUT

The test sample including all support equipment (if any), submitted to the Electromagnetic Compatibility Lab for
testing was returned to Trackonomy System upon completion of testing.
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III. Electromagnetic Compatibility Criteria for Intentional Radiators
Radiated Emission and Bandage Measurement
Limits of Radiated Emission and Bandage Measurement:

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits specified as below
table. Other emissions shall be at least 20dB below the highest level of the desired power:

Fl‘e(g:&l;{):ies Field Strength (microvolts/meter) Measur;:::sl))istance
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~ 88 100 3
88 ~216 150 3
216 ~ 960 200 3
Above 960 500 3

Test Procedures: The transmitter was turmed on. Measurements were performed of the low, mid and high Channels.

The EUT was rotated orthogonally through all three axes. Plots shown are corrected for both

antenna correction factor and distance and compared to a 3 m limit line. Only noise floor was
measured above 18 GHz.
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Test Setup

For Radiated Emission Below 30MHz

1m
EUT& 3m
Support Units | |
Turn Table
80cm
|
Ground Plane
Test Receiver
\ I —
oooo0
v 0 0 0 &=y
For Radiated emission 30 MHz to 1GHz
Ant. Tower S
Variable
EUT& 1 10m
Support Units
Turn Table
80 cmT
L
Ground Plane
Test Receiver
| | I
oo0oo
] 0 0 0 Gy
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1-4m
Variable

/

For Radiated emission 1GHz to 40GHz
EUT&

Ant. Tower
3m \
Support Units | |

] %"KAMM

Ground Plane

Test Receiver

N

MOOOO

Test Results:

Test Equipment List

The EUT was tested is compliant with Radiated Spurious Emissions Requirements.

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements of

ISO/IEC 17025:2017.

Asset # Equipment Manufacturer Model Last Cal Date Cal Due Date
152003 EMI Test Receiver Keysight NS030B 11/06/2023 11/06/2024
152399 Turntable Controller SUNOL SCIENCE SCo9V Not Required Not Required
152486 | 5 Meter Chamber Control Room Panashield 5 Meter Control | o poquired | Not Required
153826 Hom Antenna ETS-LINDGREN 3117 04/06/2023 04/06/2025
154802 Preamplifier EMC Instrument EMC118A458E Note 1 Note 1
152668 Preamplifier Sonoma Instrument 310N Note 1 Note 1
152600 Antenna Sunol Sciences Corp JB3 04/ 11/ 2023 04/ 11/ 2025
Note 1: Venified by calibrated mstrumentation at the fume of testing

Test Engineer: Richard Dollente

Test Date(s): March/ 20/ 2024
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Test Data

Radiated Emissions (30 MHz~1000 MHz)

EUT Test Condition Measurement Detail
Input Power 3Ved Frequency Range 30MHz-1GHz
Environmental Conditions |25 deg. C, 70% RH Tested By Richard Dollente
Test Mode TX MODE BLE 2440 MHz
#1 - Vertical (Vertical)
80
7O
&0
4]
T 40 =i
= I
2 |
@ f I| | " O PPN FPRIIRE TSV s i vy
E :0 L r I Id A " | ‘..Ii; l\ ‘II -A 'k A ke .
|r 4. .-‘ Y. | o
i
4]
w '.3
‘1'.1 M 00M 150M 200M 250M 300M 350M 400M 450M SD0M GS50M GOOM G650M TOOM TSOM BOOM B50M SD0OM G50M 16
Frequency [Hg
— 47 CFR Part 15 section 15100 - RE Class Clasz B O Pwak/3 0m Peak {Vertical) Peak (Manual suspects] [Vertical) Level (QuasiPeak [PASS)) [Vertical}
Antenna Polanity & Test Distance: Verfical at 3m
Frequency 5o Level Limmt Peak Margin Peak s Factor Pass/
No.| " MEz) [Polanzation| poyrinevim)] | dB@v/m) [dB] Heght (cm) | Angle (Deg) [ [ 4p1/m)] Fail
1 4141 Vertical 26.932 40 -13.068 1.139 206 -10.777 Pass
2 90.02 Vertical 17.824 43.5 -25.676 3.093 63 -13.016 Pass
3| 12498 Vertical 37.33 435 -6.17 1.033 127 -7.514 Pass
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.
4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition Measurement Detail
Input Power 3Vcd Frequency Range 30MHz-1GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Richard Dollente
Test Mode TX MODE BLE 2440 MHz
#2 - Horizontal (Horizontal)

80

0

L]

50 ]

| evel [dBuV/m]
o

-2

=
M WOM 150M 200 M

— 47 CFR Part 15 section 15109 -

250M 300M 350M 400M 450M SOOM SEOM GOOM GSOM TOOM  TSOM BOOM BSOM S00M QEOM

Level [QuasiPeak (PASS)) (Harizontal)

Frequency [HZ]

RE Class B - ClassB QPeak/3.0m Peak (Homzontal)

Peak [Manual suspects] (Hormzontal)

Antenna Polanty & Test Distance: Horizontal at 3m
Frequency S Level Lamut Peak Margm Peak - Factor Pass/
Hol ity | Toonatan | o] || daga [dB] Height (cm) | Angle (Deg)|  14p1 /)] Fail
1| 10012 | Horizontal 13.179 435 30321 1485 38 10678 Pass
576.15 Honzontal 18.6 46 -274 2779 284 -0.351 Pass
3 | 75198 | Horizontal 22908 16 23.092 35 12 2116 Pass

REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/my)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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Radiated Emissions (Above 1GHz)

EUT Test Condition

Measurement Detail

Input Power

3Ved

Frequency Range

1GHz-26GHz

Environmental Conditions

25 deg. C, 70% RH

Tested By

Richard Dollente

Test Mode

TX MODE BLE 2402 MHz

70

60

50

40

#1 - Vertical (Vertical)

d i g ey
J s g It PR YT SN e
aadnli o s il

i

N i e pradassd e
n J.*‘rrl“'\' \'I ¥

¥ Ve

Level [dBaeV/m]

30

26 46 606 BG W06 126 4G

(4]

Frequency [H2
— FCC Part 15247 Average/3 0m — Paak (Vartical]
Level [Average (PASS)) (Vertical

— FCC Part 15247 Paak/3.0m Peak (Manual suspects) [Vertical
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#1 - Vertical (2.31GHz - 2.39GHz) (Vertical)
@0
80
70
VPP S W W o sl et i - PSR TP TS [P PR TY I ST T TR TSNS ey W P Py Wt U e LTRSS TERPEEARREY PR
60
Ew
=
&
B 40
3
& 30
20
<]
-10 v T T T T v T
231G 2AEG0 212G 225G 233G LG 224G 245G 238G 235G 236G 2385 G 237G 23TEG 238G 210G
Frequency [HZ
— FCC Part 15247 Average/30m  — FCC Part 15.247 QPeak/30m — FCC Part 15247 Peak/3.0m — Peak [Vertical) Peak [Manual suspects) [Vertical)

Level (Peak (PASS)) (Vertical)

Level |Average (PASS)) (Vertical)

Antenna Polarity & Test Distance: Vertical at 3m

No Frequency Polarization Level Limt Peak Margin Peak Height Angle Factor Measure Type/
| oz [PORIFEON bk dBuV/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result
1] 122684 | Vertical 49.501 74 -24.499 31 340 8.942 Peak (PASS)
2 ]| 122684 | Vertical 36.213 54 -17.787 3.1 340 8.942 Average (PASS)
3 | 133249 | Vertical 49.733 74 -24.267 31 342 8.779 Peak (PASS)
4 ]| 133249 | Vertical 36.734 54 -17.266 3.1 342 8.779 Average (PASS)
5 | 15650.7 | Vertical 51.839 74 -22.161 31 378 9.996 Peak (PASS)
6 | 15650.7 | Vertical 38.893 54 -15.107 3.1 378 9.996 Average (PASS)
7 |2382.345 | Vertical 59.389 74 -14.611 2.844 349 38.189 Peak (PASS)
8 12382.345 | Vertical 43.141 54 -10.859 2.844 349 38.189 Average (PASS)
REMARKS:
1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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EUT Test Condition Measurement Detail
Input Power 3Ved Frequency Range 1GHz-26GHz
Environmental Conditions |25 deg. C, 70% RH Tested By Richard Dollente
Test Mode TX MODE BLE 2402 MHz
#2 - Horizontal (Horizontal)

e

&

80

Level [dBaeV/ml
5

20
10
1]
-10 - -+ - -+ - -
1G 26 4G 6G BG G 126G 4G WG 1B8G
Frequency [HZ
FCC Part 15.247 Average/3.0m  — FCC Part 15247 Peak/3.0m Peak (Homzontal) Peak (Manual suspects} (Horzontal)
Level (Peak [PASS)) (Horzantal) » Level (Average (PASS)) (Horzontal)
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#2 - Horizontal (2.31GHz - 2.39GHz) (Horizontal)
20
80
70
60
Ew
=
[
E\‘ 40
=
CRET)
20
<]
-10 + v T T T v
231G 2AEG0 212G 225G 233G 2338 G 224G 245G 238G 238EG 236G 2385 G 23TEG 238G 210G
Frequency [HZ
— FCC Part 15.247 Average/30m  — FCC Part 15.247 QPeak/3.0m — FCC Part 15.247 Peak/3.0m Peak (Homzontal Peak [Manual suspects) (Horizontal
Level [Peak (PASS)) (Harzontal) Level [Average [PASS)) (Horizontal
Antenna Polanty & Test Distance: Homizontal at 3m
No Frequency Polarization Level Limit Peak Margin Peak | Height Angle Factor Measure Type/
| o) [Pelanzation) b dRMV/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result
1 | 11957.1 | Horizontal 49 865 T4 -24.135 35 71 5.834 Peak (PASS)
2 | 11957.1 | Honzontal 36.576 54 -17.424 3.5 71 8.834 Average (PASS)
3 | 15581.7 | Horizontal 51.906 T4 -22.094 35 356 9548 Peak (PASS)
4 | 15581.7 | Honzontal 39.143 54 -14.857 3.5 356 9.848 Average (PASS)
5 | 177629 | Horizontal 53 463 T4 -20.537 35 113 8.701 Peak (PASS)
6 | 17762.9 | Honzontal 40.708 54 -13.292 3.5 113 8.701 Average (PASS)
7 | 2388.572 | Horizontal 59.401 74 -14.599 1.828 349 38313 Peak (PASS)
8 | 2388.572 | Honzontal 43421 54 -10.579 1.828 349 38.313 Average (PASS)
REMARKS:

Report: WIR130908-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc.

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE = BALTIMORE,

MARYLAND 21230 » PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition Measurement Detail
Input Power 3Vved Frequency Range 1GHz-26GHz
Environmental Conditions |25 deg. C, 70% RH Tested By Richard Dollente
Test Mode TX MODE BLE 2440 MHz
#] - Vertical (Vertical)
20
B0
70
60
= [TETE ¥ e =
; d o sy, S e Jorip ™ g i, g T s —
] o A A A bt i gl T o
@© 4 et/ T T— -
= o, v
S
& 30

ol

206 4G 686G BG wG

ir4c
Frequency [H4

FCC Part 15247 Average/3.0m — Peak (Vertica

Level (Average [PASS) [Vertical

— FCC Part 15247 Peak/3.0m

Peak (Manual suspects) (Vertical)

4G WG

Level (Peak (PASE) [Vertical)

Antenna Polanity & Test Distance: Vertical at 3m
No Frequency Bl Ton Level Limnt Peak Margin Peak | Height Angle Factor Measure Type/
1 (MHz) Peak{dB(uV/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result

1 7322 Vertical 4521 74 -28.79 31 184 6.55 Peak (PASS)
2 7322 Vertical 32421 54 -21.579 31 184 6.55 Average (PASS)
3 12396.5 Vertical 49.068 74 24932 342 183 8.841 Peak (PASS)
4| 123965 | Vertical 36.102 54 -17.898 3.42 183 8.841 Average (PASS)
5 156254 Vertical 50.245 74 -23.755 3.103 10 997 Peak (PASS)
6| 156254 Vertical 36.268 54 -17.732 3.103 10 9.97 Average (PASS)

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier

3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.

Report: WIR130908-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc.

Maryland | California |
www.metlabs.com

Texas

Page 20 of 44




<% eurofins

HEADQUARTERS: 914 WEST PATAPSCO AVENUE = BALTIMORE,

MARYLAND 21230 » PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition

Measurement Detail

Input Power 3Ved

Frequency Range 1GHz-26GHz

Environmental Conditions

25 deg. C, 70% RH

Richard Dollente

Tested By

Test Mode

TX MODE BLE 2440 MHz

#2 - Horizontal (Horizontal)

=]
(=1

Level [dBaeV/m]
b=
(=}

G 26 46 6G 8G 106G 126 46 6G 186
Frequency [HZ
FCC Part 15247 Average/3.0m - FCC Part 15247 Pealky/3.0m Peak (Homzontal) Peak (Manual suspects} [Horzontal)
Level (Peak [PASS)) [Horzantal) Level [Average [PASS!) (Harzontal)
Antenna Polanty & Test Distance: Vertical at 3m
No Frequency Pokisation Level Limit Peak Margin Peak | Height Angle Factor Measure Type/
1 (MHz) Peak{dB(uV/m)] dB(uV/m) [dB] (m) (Deg) [dB(1/m)] Result
1 73188 Horizontal 46.494 74 -27 506 2.599 294 6.573 Peak (PASS)
2 7318.8 Honzontal 36.489 54 -17.511 2.599 294 6.573 Average (PASS)
3 11559 Honizontal 48.849 74 -25.151 3.5 378 8.161 Peak (PASS)
4] 11559 Horizontal 36.079 54 -17.921 35 378 8.161 Average (PASS)
5 15560.7 Homnzontal 52.163 74 -21.837 3.5 156 9.808 Peak (PASS)
6 15560.7 Horizontal 39.05 54 -1495 35 156 9.808 Average (PASS)
REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.

Report: WIR130908-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE = BALTIMORE,

MARYLAND 21230 » PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition

Measurement Detail

Input Power 3Ved

Frequency Range

1GHz-26GHz

Environmental Conditions | 25 deg. C, 70% RH

Tested By

Richard Dollente

Test Mode TX MODE BLE 2480 MHz

#1 - Vertical (V

ertical)

) i
win\ _-‘1\u;,..vmmw-l.rmxmﬂm‘*wﬁww“‘ o e et
A ¥

o[t
Ladiis

| evel [dBaaV/m]|

o mowrprtisticnly iy

g S PNy gt

2G 46 6G BG

W06 126 146G WG 1B8G

Frequency [HZ

= FCC Part 15247 Average/30m = FCC Part 15247 Peak/3 0m

Leve! (Average (PASS)) [Vertical)

- Paak [Vertical)

Paak [Manual suspacts) (Vertical] Lavel [Peak [PASS]) [Vertical)

Report: WIR130908-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc. Page 22 of 44
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#1 - Vertical (2.4835GHz - 2.5GHz) (Vertical)
a0
80
Ta
B e s it .\ i st A8 e, B P g B L B e, Bt A 0 . It P et s . Pt i, ), 5o P g i o e e Pl s iy P i s
60

Level [dBaeV/m]
5

0
248350 24815 G 24855 G 24B85G 24875 G 24B35G 24895 G 24905G 249150 24925 G 24935 G 24945 G 24955 G 24965 G 24975 G 24985 G 25G
Frequency [HZ
— FCC Part 15.247 Average/30m  — FCC Part 15247 QPeak/30m — FCC Part 15.247 Peak/30m — Peak [Vertical) Peak [Manual suspects) (Vertical)
Level [Peak (PASS)) [Vertical) Level (Average [PASS)) (Vertical)
Antenna Polanity & Test Distance: Vertical at 3m
Frequency . Level Limit Peak Margin Peak | Height Angle Factor
No-| vy [POIRZANOR)  peaduv/m)] dB(uV/m) [dB] @ | e» [ [@Bamy [ MesEe e
1 7438.6 Vertical 43 968 74 -30.032 2.1 121 6.579 Peak (PASS)
2 7438.6 Vertical 32.611 54 -21.389 2.1 121 6.579 Average (PASS)
3 13261.7 Vertical 49 446 74 -24.554 3.1 378 8.753 Peak (PASS)
4 13261.7 Vertical 36.321 54 -17.679 3.1 378 8.753 Average (PASS)
5 15514 Vertical 50.533 74 -23 467 3.1 287 9725 Peak (PASS)
6 15514 Vertical 37.824 54 -16.176 3.1 287 9.725 Average (PASS)
7] 2483971 Vertical 60.502 74 -13.498 2.566 360 38.631 Peak (PASS)
8 | 2483971 Vertical 43.958 54 -10.042 2.566 360 38.631 Average (PASS)

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).
2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.

Report: WIR130908-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE = BALTIMORE,

MARYLAND 21230 » PHONE (410) 354-3300 = FAX (410) 354-3313

EUT Test Condition Measurement Detail
Input Power 3Vved Frequency Range 1GHz-26GHz
Environmental Conditions | 25 deg. C, 70% RH Tested By Richard Dollente
Test Mode TX MODE BLE 2480 MHz
#2 - Horizontal (Horizontal)
a0
80
70 —t : = ==t == = = S
&0

Level [dBaeV/m]
5

1G 26 4G ﬁ'G

— FCC Part 15247 Average/3 Om
Level (Peak (PASS)) [Horzontal)

Report: WIR130908-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc.

86 06 126
Frequency [HZ

— FCC Part 15.247 Peak/3.0m Peak (Horzontal]
Level [Average [PASS)) (Horzontal)

Maryland | California | Texas
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#2 - Horizontal (2.4835GHz - 2.5GHz) (Horizontal)
a0
80
80

Level [dBaeV/m]
5

-10 T T T T T T
24835G 24BASG 24B55G 24B65G 24B75G 24BBSG 24805G 24905G 24915G 24925G 24935G 24045 G 24055G 24065G 2497T5G 24985 G

— FCC Part 15.247 Average/3.0m
Level (Peak (PASS)) (Horzontal)

— FCC Part 15.247 QPeak/3.0m
Level (Average (PASS)) (Horizontal

Frequency [HZ
— FCC Part 15.247 Peak/3.0m

Peak (Horzontal

2506

Peak [Manual suspects) (Horizontal

Antenna Polanty & Test Distance: Homizontal at 3m

Frequency . Level Limit Peak Margin Peak Height Angle Factor

N[ virz) [PelanZation)  [apiyimy) dB(uV/m) [dB] @ | e | [@BOmy | Measue el
1 74418 | Honzontal 51.018 T4 -22 982 2.599 294 6.586 Peak I:PASS]
2 74418 | Honzontal 41.092 54 -12.908 2.599 294 6.586 Avemge (PASS)
3 16034.6 | Horizontal 52511 74 -21.489 35 183 10312 Peak (PASS:I
4 | 16034.6 | Honzontal 389 54 -15.1 35 183 10312 Avemge (PASS)
5 17908.7 | Horizontal 53121 T4 -20.879 35 353 3.641 Peak (PASS:I
6 | 17908.7 | Honzontal 40.33 54 -13.67 35 353 8.641 Avemge (PASS)
7 | 2483.699 | Horizontal 64617 T4 9383 1 310 38633 Peak (PASS:I
8 | 2483.699 | Honzontal 49 434 54 -4.566 1 310 38.633 Avemge (PASS)

REMARKS:

1. Level (dBuV) = Reading (dBuV) + Factor (dB(1/m)).

2. Factor (dB(1/m)) = Antenna Factor(AF) (dB(1/m)) + Cable Loss (dB) +Preamplifier
3. Margin value = Emission level — Limit value.

4. The emission levels of other frequencies were less than 20dB margin against the limit.

Report: WIR130908-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc.
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

Conducted Emission Measurement

Limits of Conducted Emission Measurement :

The following standards specified below are covered in the scope of this section of the test report:

Frequency Conducted Limit (dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

Conducted Emissions - Test Procedure

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being connected to the
power mains through a line impedance stabilization network (LISN). Other support units were connected to the
power mains through another LISN. The two LISNs provide 50 ohmy/ 50uH of coupling impedance for the
measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maxinmm conducted interference.

c. The frequency ranges from 150 kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was not
recorded.
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Conducted Emissions - Test Setup

Vertical Ground
/ Reference Plane / Test Receiver
1

i
J EUT e
l

o oo
o oo

40cm

LISN

‘ ‘ 80cm
Ll

H

|
N
\ Horizontal Ground
Reference Plane

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

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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Test Results:

N/A
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HEADQUARTERS: 914 WEST PATAPSCO AVENUE » BALTIMORE, MARYLAND 21230 - PHONE (410) 354-3300 = FAX (410) 354-3313

6dB Bandwidth Measurement & 99% Bandwidth Measurement

Limits of Conducted Emission Measurement :

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

Test Procedure

99% Bandwidth Measurement
Refer to ANSI C63.10 section 6.9.3
-6dB Bandwidth Measurement

Set resolution bandwidth (RBW) = 100kHz

Set the video bandwidth (VBW) > 3 x RBW, Detector = Peak.
Trace mode = max hold.

Sweep = auto couple.

P ap o

Measure the maximum width of the emission that is constrained by the frequencies associated with the two amplitude
points (upper and lower) that are attenuated by 6 dB relative to the maximum level measured in the fundamental
emission

Conducted Emissions - Test Setup

Spectrum
Analyzer

EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: 6dB Bandwidth Measurement & 99% Bandwidth Measurement

Test Date(s): 03/19/2024

MET Asset #

Equipment

Manufacturer

Model

Last Cal Date

Cal Due Date

152003

EMI Test Receiver

Keysight

NS030B

11/06/2023

11/06/2024

Note:  Functionally tested equipment 1is verified using calibrated instrumentation at the time of testing.
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Test Result:
DATA RATE:
2 MHz
Frequency 6dB Bandwidth | 99% Bandwidth | Minimum Limit =
Channel " Pass / Fail
(MHz) (MHz) (MHz) (MHz)
0 2402 1.487 2.183 0.5 PASS
19 2440 1.490 2.1944 0.5 PASS
39 2480 1.542 2.1968 0.5 PASS
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Test Plots:
-6dB Bandwidth:
Inpul £ 50 0 Affen 10dB T Frea Run Cantor Fraq. 2402000000 GHz
Coroctions: O Preamp: Off Gate: O HAosglHad =100
Freq Red, Int {5) HIF Gain Low Fado Sid. None
NFE: Adaplive
Ul ey Ref Lv| Oftset 30.50 dB
ScalefDiv 10.0 dB Ref Value 10.00 dBm
#Video BW 300.00 kHz*
Ceeupled Bandwid
2, Total Power
Transmit Freq Emor 34 2 % of OBW Power
xd8 Bandwidth e AHE =xdB
- Iiar 20, 202
" E) (-H - ? 154:53 AM
Alten 10 dB Teg Frea Run Center Frexg. 2440000000 GHz
L Preamp: Off Gato: OF o]
Freq Rl Int (5) HIF Galr: Low
NFE: Adaplive
Reaf Lv| Offset 30.50 dB
Rel Value 10,00 db
Center 2.440000 GHz #Video BW 300,00 kHz" Span 6 MHz
#Res BW 100.00 kHz Sweap 10.0 ms (1001 pts)
Total Power
Tranemit Freq Emor i % of OBW Power
xd3 Bandwidth HE xdb
Mar 21, 2024
E‘ (N - ? 4-04:44 AM
BLE-2440MHz-Data Rate- 2Mbps
Report: WIR130908-Track FCC_ISED BLE € 2024, Eurofins Electrical and Electronic Testing NA, Inc. Page 32 of 44

Maryvland | California | Texas
www.metlabs.com



«~ eurofins
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Fregquency

Atten: 10dB Trg Fres Run Centar Frax: 2 480000000 GHz
Proamy: OFf Gate: O AuglHoid >10110
Rado Std. None

Input - 50 0
ling: DC Conoctions: Off
Ligivt Freq Rel. Int {3) HIF Bain: Low
NFE' Adaplive:

Ref Lvi Oftset 30.50 dB
Ref Value 10.00 dBm

Span o MHz|

Centar 2.480000 GHZ #Video BW 300,00 kHz®
Sweap 10.0 me (1001 pte)|

#Rec BW 100.00 kHz

Total Power
o of CBW Power

Tranzmit Freq Erar
108

X 0B Sandwidih

|o c Ml ? NS
BLE-2480MHz -Data Rate- 2Mbps

99% Occupied Bandwidth:

Input - 50 0 Atten: 10dB Trx: Frea Run Centar Frax: 2402000000 GHz
Conoctions: OF  Proamp: OF Gato: OF AngHoid =10110
Freq Rel: Int {3) HIF Gair: Low Radio Sid. Hone

INFE: Adaplive:

Ref Lv| Offset 30.50 dB
Refl Valus 10.00 dBm

Span 6 MHz

#¥ideo BY 200.8
Sweep 10.0 me (1001 pte))

Center 2402000 GHZ
s BW 100.00 kHz

Oceupied Bandwidth
21

% of OBW Power

Tranemit Freq Emor
xas

X8 Bandwidth

elEHEE

BLE-2402MHz -Data Rate- 2Mbps
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RF Input Z: 50 0 Atten: 10dB Trg Fres Run Centar Fraw: 2 440000000 GHz
" Coupling: DC Conoctions: OFf  Proamep: DFf Gate: O HogHo 10
I_’,_J Align. Light Freq Rel. Int {3) HIF Gain. Low Radio Sid. Hone
NFE' Adaplive:

1 Graph Ref Lv| Offset 30.50 dB

Scale/Div 10.0 4B Rel Valus 10.00 dB

Center 2440000 GHZ #¥|deo B 300.00 kHZ" Span 6 MHz
Sweep 10.0 me (1001 pte))

BW 10000 kHz

Octupied Bandwidth
Poiwer

of OBW Power

Tranemit Freq Emor
xas

X d8 Bandwidth

OY&EIHEE

Attenc 10 dB Tng: Free Run Ceniar Fraq. 2 480000000 GHz
Gatw: 0

KEYSIGHT hput RF
ipling DG Presmp: O AvalHoid = 1010
Aligr: Light MIF Gair: Low Pradio Std: Mone
JEiED Rel LvI OS¢t 30,50 0B

Scale/Div 10.0 dE Ref Value 10.00 dBm

Center 2480000 GHz #fidec EW 200.00 kHz*
HRes BW 100.00 kHz

Oceupled Bandwidth
Total Power
% of CBVW Power

Transmit Freq Eror
xc8

% dB Bandwidth

w®o~ A ?

BLE-2480MTHz -Data Rate- 2Mbps
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Conducted Output Power Measurement

Limits of Output Power Measurement :
FCC 15.247

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt (30dBm)

RSS 247

E.IR.P for systems using digital modulation in the 2400-2483.5 MHz bands: 4 Watt (36.02dBm)

Test Procedure

A power meter sensor was used on the output port of the EUT. A power meter was used to read the response of the power
sensor. Record the power level.

Test Setup

Power Meter
EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo)

Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/TEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Conducted Output Power Measurement I Test Date(s): 03/19/2024
Asset # Equipment Manufacturer Model Last Cal Date Cal Due Date
N/A Power Meter ROHDE & SCHWARZ NRQ6 06/26/2023 06/26/2024
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Test Result:
FCC
Data Rate: 2Mbps (Time-Average Power)
Channel Frequency (MHz) Conducted Power (dBm)
0 2402 4.11
19 2440 3:57
39 2480 3.34
ISED:
Limit Limit
Channel Frequency (MHz) Conducted Power (dBm) EIRP (dBm) Pass/Fail
(dBm) (dBm)
0 2402 4.11 29.9 10.21 36.01 Pass
19 2440 3.57 299 9.67 36.01 Pass
39 2480 3.34 299 9.44 36.01 Pass
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Power Spectral Density Measurement

Limits of Power Spectral Measurement :

The Maximum of Power Spectral Density Measurement is 8dBm in any 3 kHz.

Test Procedure

A power meter sensor was used on the output port of the EUT. A power meter was used to read the response of the power
sensor. Record the power level.

Test Setup

Spectrum
Analyzer

EUT

For the actual test configuration, please refer to the attached file (Test Setup Photo)
Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/TEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Power Spectral Density Measurement Test Date(s): 03/19/2024
MET Asset # Equipment Manufacturer Model Last Cal Date | Cal Due Date
152003 EMI Test Receiver Keysight N9030B 11/06/2023 11/06/2024

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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Test Result:

Data Rate: 2Mbps

Channel Frequency (MHz) i Huox Pass/Fail
(dBny/3kHz) (dBny/3kHz)
0 2402 -14.02 8 Pass
19 2440 -13.68 8 Pass
39 2480 -14.20 8 Pass
Test Plots:

Input Z: 50 0 Adten: 10 08 PHO: BesiVide  Avp Type: Log-Powsr IT
Comechions: Off  Preamp: OF Gate Avg|Hald: 1000100

Freq Ref: Int (5) IF w Trig: Free Run

NFE" Adapive Sig Track: Of

B Ref Lvl Oftset 30.50 dB - -
Scale/Div 10 dB RefLevel 30.50 dBm -14.02 dBm

P

Center 2402000 GHz t#idea BW 0.1 kHz Span 2,300 MKz
#Res BW 3.0 kHz Sweep 3.87 ms (1001 pts)

BLE-2402MHz (2Mbps Data Rate)
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Inpurl 2 50 0 Adten 10 dE PNO: BesiWide  Avg Typer Log-Power
T Couplng DG Corfechons Ol Preamg O Gale: OF Avg|Hold =100/ 00
o Alge: Light Freq Ref. Int (%) IF Gan: Low Ing. Free Run
NFE Adapive Sig Track: Off

1 Specirum T

Ref Lvl Offset 30.50 dB
Scale/Div 10 dB Raf Level 30050 dBm

Contar 2440000 GHz #ideo BW 0.1 kHz Span 2.300 MKz
WRes BW 3.0 KHz Sweep 387 ms (1001 pts)

BLE-2440MHz (2Mbps Data Rate)

Inpul £ 50 0 Adlen 1008 PNO: BestWide  Avy Typer Log-Power
Corechions OfF  Preamp OfF Gate: OF Avg|Hald =100/ 00
Freg Ref. Inl [5) IF Gain. Low Trig: Frow Run

NFE- Adapive Si Trade Off

Ref Lvl Offset 30.50 dB
Scale/Div 10 dB Ref Level 30.50 dBm
Log ,

1 't"r."l'l'+_"|'N"T'-1"“l"r-‘llli

Canter 2480000 GHz #ideo BW ill.1 kHz Span 2.300 MHz
#Res BW 3.0 kHz Sweep 3.87 ms (1001 pts)

¥

BLE-2480MHz (2Mbps Data Rate)
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Conducted Out of Band Emission Measurement

Limits of Conducted Out of Band Emission Measurement:

Below 20dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth)

Test Procedure
MEASUREMENT PROCEDURE REF

1. Set the RBW = 100 kHz.

2. Set the VBW =300 kHz.

3. Detector = peak.

4. Sweep time = auto couple.

5. Trace mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum power level in any 100 kHz band segment within the
fundamental EBW.

MEASUREMENT PROCEDURE OOBE

1. Set RBW =100 kHz.

2. Set VBW =300 kHz.

3. Detector = peak.

4. Sweep = auto couple.

5. Trace Mode = max hold.

6. Allow trace to fully stabilize.

7. Use the peak marker function to determine the maximum amplitude level.

Test Setup

Spectrum

EUT
Analyzer

For the actual test configuration, please refer to the attached file (Test Setup Photo)
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Test Equipment

Calibrated test equipment ufilized during testing was maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

Note: Functionally tested equipment is verified using calibrated instrumentation at the time of testing.

Test Name: Conducted Out of Band Emission Measurement

Test Date(s): 03/19/2024

MET Asset #

Equipment

Manufacturer Model

Last Cal Date

Cal Due Date

152003

EMI Test Receiver

Keysight N9030B

11/06/2023

11/06/2024

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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Test Result:

Data Rate: 2NMbps
Low Channel 2307TMHz-2407MHz | Low Channel 30 MHz-25 GHz

bed Lol Offued
Rad Lavel X

Ehoen B 300 kkz np L o Ece0 BW D0 kkz

i, Wemm

KEYSIGHT bt o7
LR e’ '

Rt L3 Ot £
R Ll 3050 b

W¥ido0 W 200 k.
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IV. Pictures of test Arrangements

Please see setup photo file
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END OF REPORT
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