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Bryan Taylor, Wireless Team Lead Nancy LaBrecque
Electromagnetic Compatibility Lab Documentation Department

Engineering Statement: The measurements shown in this report were made in accordance with the procedures indicated, and the
emissions fromthis equipment were found to be within the limits applicable. I assume full responsibility for the accuracy and completeness
of these measurements, and for the qualifications of all persons takingthem. It is further stated thatupon the basis of the measurements

made, the equipmenttested is capable of operation in accordance with the requirements of the FCC Rules Part 15.247 under normal use
and maintenance.
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List of Terms and Abbreviations

AC Alternating Current

ACF Antenna Correction Factor

Cal Calibration

d Measurement Distance

dB Decibels

dBUA Decibels above one microamp

dBuvV Decibels above one microvolt

dBpA/m Decibels above one microamp per meter
dBuVv/m Decibels above one microvolt per meter
DC Direct Current

E Electric Field

DSL Digital Subscriber Line

ESD Electrostatic Discharge

EUT Equipment Under Test

f Frequency

FCC Federal Communications Commission
GRP Ground Reference Plane

H Magnetic Field

HCP Horizontal Coupling Plane

Hz Hertz

IEC International Electrotechnical Commission
kHz kilohertz

kPa kilopascal

kv kilovolt

LISN Line Impedance Stabilization Network
MHz Megahertz

uH microhenry

U microfarad

s microseconds

NEBS Network Equipment-Building System
PRF Pulse Repetition Frequency

RF Radio Frequency

RMS Root-Mean-Square

TWT Traveling Wave Tube

Vim Volts per meter

VCP Vertical Coupling Plane
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A. Purpose of Test

An EMC evaluationwas performed to determine compliance of the Omni Receiver, with the requirements of FCC
Part15.247. Tractian Technologies Inc. should retain a copy of this document whichshould be kept on file for at
least two years after the manufacturing of the Omni Receiver, has been permanently discontinued.

B. Executive Summary

The following tests were conducted on a sample of the equipment for the purpose of demonstrating compliance
with FCC Part 15.247, in accordancewith Tractian Technologies Inc. purchase order number 1009. Alltests were
conducted using measurement procedures ANSI C63.4-2014 and ANSI C63.10-2013.

FCC Reference
47 CFR Part Description Compliance
15.247:2005
Title 47 of the CFR, . .
Part 15 §15.203 Antenna Requirement Compliant
Title 47 of the CFR, . e .
Part 15 §15.207(a) Conducted Emission Limits Compliant
Title 47 of the CFR, . . .
Part 15 §15.247(a)(2) 6dB Occupied Bandwidth Compliant
Title 47 of the CFR, 0 . . .
Part 15 §15.247(a)(2) 99% Occupied Bandwidth Compliant
Title 47 of the CFR, .
Part 15 §15.247(b) Peak Power Output Compliant
Title 47 of the CFR,
Part 15 815.247(d); Radiated Spurious Emissions Requirements Compliant
§15.209; §15.205
Title 47 of the CFR, . o . .
Part 15 §15.247(d) RF Conducted Spurious Emissions Requirements | Compliant
Title 47 of the CFR, Peak Power Spectral Density Compliant

Part 15; §15.247(e)

Table 1. Executive Summary
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II. Equipment Configuration
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A. Overview

Eurofins MET Labs was contracted by Tractian Technologies Inc. to perform testing on the Omni Receiver, under
Tractian Technologies Inc.’s purchase order number 1009.

This document describes the test setups, test methods, required test equipment, and the test limit criteria used to
perform compliance testing of the Omni Receiver.

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

Product Name: | Omni Receiver

Model(s) Tested: | Omni Receiver

Serial Number or
Sample Number:

FCCID: | 2BCIS-OMNIREC

25296-1, 25296-2

Primary Power: 10— 30VDC
Type of Modulations: | O-QPSK
eUT | Equipment Code: DTS
Specifications: | peak RF Qutput Power: | 19.63dBm
EUT FrequencyRanges: | 905MHz — 923MHz
Antenna Gain*: 2.1dBi
Analysis: | The results obtained relate only to the item(s) tested.
Temperature: 15-35°C

Environmental

Test Conditions: Relative Humidity: 30-60%

Barometric Pressure: 860-1060 mbar

Evaluated by: | Bryan Taylor
Report Date(s): | 5/20/2025

Table 2. EUT Summary Table

! The antenna gain information was provided by Tractian Technologies Inc. and may affect compliance.
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B. References

CFR 47, Part 15, Subpart C

Federal Communication Commission, Code of Federal Regulations, Title 47,
Part15: General Rulesand Regulations, Allocation, Assignment, and Use of

Radio Frequencies

ANSI C63.4:2014

Methodsand Measurements of Radio-Noise Emissions from Low-Voltage
Electrical And Electronic Equipment in the Range of 9 kHz to 40 GHz

ISO/IEC 17025:2017

General Requirements for the Competence of Testing and Calibration

Laboratories

ANSI C63.10-2013

American National Standard for Testing Unlicensed Wireless Devices

Table 3. References
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C. Test Site

All testingwas performedatEurofins MET Labs, 13501 McCallen Pass, Austin, TX 78753. Allequipment used in
making physical determinations is accurate and bears recent traceability to the National Institute of Standards and
Technology.

Radiated Emissions measurements were performedin a 10 meter semi-anechoic chamber (equivalent to an Open
Area Test Site). Inaccordance with §2.948(a)(3), a complete site descriptionis contained at MET Laboratories.

FCC Lab Info:
Designation Number: US1127
D. Measurement Uncertainty
Test Method TyplailceEégia:ged K Confidence Level

Occupied Bandwidth Measurements +4.52 Hz 2 95%
Conducted Power Measurements +2.74 dB 2 95%
Power Spectral Density Measurements +2.74 dB 2 95%
Conducted Spurious Emissions +2.80 dB 2 95%
Conducted Emissions (Mains) +2.97 dB 2 95%
Radiated Spurious Emissions (9kHz — 1GHz) +2.95dB 2 95%
Radiated Spurious Emissions (1GHz - 40GHz) +3.54 dB 2 95%

Table 4. Uncertainty Calculations Summary

E. Description of Test Sample

The OmniReceiverisa Gatewaythatcollects data from Tractian's 10T sensors and sent to the Tractian platform using
LTE networks or Wi-Fi. The LTE and WiFiradios arepreapproved modules (FCCID: 2AJYU-8PYAQ08, ICID: 23761-
8PYAO009 and FCCID: 2AC7Z-ESP32WROVERE, ICID: 21098-ESPWROVERE).

Report: WIRA135063 - FCC15.247_R1 © 2025, Eurofins MET Labs Page 13 of 49
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Omni Receiver Laptop
Computer
DC Power
Source

Figure 1. Block Diagram of Test Configuration

F. Equipment Configuration
The EUT wasset up asoutlined in Figure 1 above. The laptop computer was used to send testcommands to force
the transmitters to operate in the appropriate test mode.

G. Support Equipment

Support equipment necessary for the operation and testing of the EUT is included in the following list.

Ref. ID Name / Description Manufacturer Model Number Custgmer_Supplled
Calibration Data
None Laptop Computer Lenovo ThinkPad None

Table 5. Support Equipment

H. Ports and Cabling Information

Port Name on EUT |Qty| Lengthastested (m) | Shielded? (Y/N) Termination Box ID & Port Name

DC Power Cable 1 2m None DC Power Source

Table 6. Ports and Cabling Information

Report: WIRA135063 - FCC15.247_R1 © 2025, Eurofins MET Labs Page 14 of 49
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l. Mode of Operation

User controlled Software (CoolTerm Version 2.1.1) is provided to enable the EUT to achieve 100% duty cycle
during EMC testing on low, mid, and high channels. The support laptop provided a direct means of controlling
transmitter parameters. Unless otherwise stated or shown, all tests were performed at worst-case modulation and
data rates on the following channels.

Transmit Band Modulation Channel Frequencies Tested Test Tool Power Setting?
902 — 928 MHz 0-QPSK 905MHz / 915MHz / 923MHz Product Default (20dBm)

Table 7. Test Channels Utilized

J. Method of Monitoring EUT Operation
A spectrum analyzer was used to confirm proper transmitter operation.
K. 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.

L. Disposition of EUT

The test sample includingall support equipment submitted to the Electro-Magnetic Compatibility Lab for testing
was returned to Tractian Technologies Inc. upon completion of testing.

2 Note, the test tool power setting does not necessarily correspond to a power in dBm or Watts.
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I11. Electromagnetic Compatibility Criteria
for Intentional Radiators
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.203

Test Requirement:

Results:

Antenna Requirement

8 15.203: An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall be
consideredsufficientto comply with the provisionsof this section. The manufacturer may design
the unit so that a broken antenna can be replaced by the user, but the use of a standard antenna
jack or electrical connector is prohibited.

The structure and application of the EUT were analyzed to determine compliance with Section
15.203 of the Rules. Section 15.203 states that the subject device must meet at least one of the
following criteria:

a.) Antenna must be permanently attached to the unit.

b.) Antenna must use a unique type of connector to attach to the EUT.

¢.) Unitmustbe professionally installed. Installer shall be responsible for verifying
that the correct antenna is employed with the unit.

The EUT astested iscompliantthe criteria 0f §15.203. The TXantenna is permanently attached
to the unit.

Test Engineer(s): Bryan Taylor
Test Date(s): 212712025
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Electromagnetic Compatibility Criteria for Intentional Radiators
§ 15.207(a) Conducted Emissions Limits

Test Requirement(s):

Test Procedure:

Test Results:

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

Frequency range § 15.207(a), Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15-0.5 66 - 56 56 - 46
0.5-5 56 46
5-30 60 50

Table 8. Conducted Limits for Intentional Radiators from FCC Part 15 § 15.207(a)

The EUT wasplacedona 0.8 m-high woodentable. The EUT was situated such that the back of
the EUT was 0.4 m from one wall of the vertical ground plane, and the remaining sides of the
EUT were no closerthan0.8 m from any other conductive surface. The EUT was powered from
a 50 /50 pH Line Impedance Stabilization Network (LISN). The EMC receiver scanned the
frequency range from 150 kHz to 30 MHz. Conducted Emissions measurements were made in
accordancewith ANSIC63.4-2014 "Methods and Measurements of Radio-Noise Emissionsfrom
Low-Voltage Electrical and Electronic Equipment in the Range of 9kHz to 40 GHz". The
measurements were performed usinga 50 /50 uH LISN as the input transducer to an EMI
receiver. For the purpose of this testing, the transmitter was turned on.

The EUT was compliant with this requirement. During these tests the Omni Receiver was
connected to a D2-PS-120 AC/DC power adapter.

Test Engineer(s): Ty Quintana
Test Date(s): 3/4/2025
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15.207(a) Conducted Emissions Test Results

110+

100+

90+

Eurofins MET Labs

150 kHz - 30 MHz

Line Plot

Average Prescan
—— Peak Prescan
Average Limit
QP Limit
Average (Final)
QP (Final)
Peaks

<O |

501+

Amplitude (dBuV)

40+

Ay

304+ gy iy .
20+ R et o
101
Thox M 10M 30M
Comments: Class A Frequency (Hz) (EZHEEIQ?PJK:%ZEE}‘;iLHDIDQiESIm:.
Operator - Ty Quintana
EﬂoE;%g:ﬁ rl:l?:llibllz-\gngHZ Transmitter (Mid Channel)
Project # - 135063
Conducted Emissions, 15.207(a), Phase
Frequency Quasi-Peak Quasi-Peak | Quasi-Peak Average Average Average
(MHz) (dBuv/m) Limit Margin (dBuv/m) Limit Margin (dB)
(dBuv/m) (dB) (dBuv/m)
0.181 43.277 79.000 35.723 30.413 66.000 35.587
0.186 42.764 79.000 36.236 29.343 66.000 36.657
1.293 32.222 73.000 40.778 23.725 60.000 36.275
2.445 33.634 73.000 39.366 22.626 60.000 37.374
2.499 33.008 73.000 39.992 22.201 60.000 37.799
7.407 22.832 73.000 50.168 17.840 60.000 42.160
25.632 28.083 73.000 44917 19.136 60.000 40.864
26.775 27.220 73.000 45.780 18.958 60.000 41.042

Table 9. Conducted Emissions, 15.207(a), Phase, Test Results
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15.207(a) Conducted Emissions Test Results

Eurcﬁns MET LabS — a:t:]:‘agfel:;::lcan
150 kHz - 30 MHz  Average Limit
Neutral Plot 4 Average (Final)
<> QP (Final)
110+ *  Peaks
100+
90+
80+
_ 70+
é’, 60+
é 50+
H
40+
30 % i
207 = £ o g 24
10+
Thox M 10M 30M
Comments: Class A Frequency (Hz) (EZHEEIQ?PJK:%ZEE}‘;iLHDIDQiESIm:.
Operator - Ty Quintana
EﬂoE;%g:ﬁ rl:l?:llibllz-\gngHZ Transmitter (Mid Channel)
Project # - 135063
Conducted Emissions, 15.207(a), Neutral
Frequency Quasi-Peak Quasi-Peak Quasi-Peak Average Average Average
(MHz) (dBuv/m) Limit Margin (dB) (dBuvV/m) Limit Margin (dB)
(dBuV/m) (dBuV/m)
0.181 40.689 79.000 38.311 28.141 66.000 37.859
0.186 40.106 79.000 38.894 26.408 66.000 39.592
1.288 25919 73.000 47.081 20.730 60.000 39.270
2413 26.114 73.000 46.886 17.909 60.000 42.091
3.936 22.626 73.000 50.374 17.293 60.000 42.707
14.952 19.634 73.000 53.366 15.020 60.000 44.980
25.398 26.841 73.000 46.159 17.976 60.000 42.024
Table 10. Conducted Emissions, 15.207(a), Neutral, Test Results
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.247(a)(2)

Test Requirements:

Test Procedure:

Test Results

Test Engineer(s):

6 dB Bandwidth

§ 15.247(a)(2): Operationunderthe provisions of this section is limited to frequency hopping
and digitally modulated intentional radiators that comply with the following provisions:

For systems using digital modulation techniques, the EUT may operate in the 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz bands. The minimum 6dB bandwidth shall be at least
500 kHz.

The transmitter was on and transmitting at the highest output power. The bandwidth of the
fundamental frequency was measured with the spectrum analyzer using a RBW approximately
1% of the totalemission bandwidth, andthe VBW >RBW. The 6 dB Bandwidth was measured
and recorded. The measurements were performed on the low, mid and high channels.

The EUT was compliant with § 15.247 (a)(2).

The 6 dB Bandwidth was determined from the plotson the following pages. The 99% bandwidth
is also reported.

Bryan Taylor, Veer Patel

Test Date(s): 2/25/2025, 4/7/2025
Spectrum
EUT Analyzer
Figure 2. Block Diagram, Occupied Bandwidth Test Setup
Frequency 6dB Bandwidth 6dB Bandwidth | 99% Bandwidth
SUEDTS (MHz) (MHz) Limit (MHz) (MHz) e

Low 905MHz 1.700MHz 0.5MHz 2.362MHz Pass
Middle 915MHz 1.715MHz 0.5MHz 2.361MHz Pass
High 923MHz 1.664MHz 0.5MHz 2.363MHz Pass

Table 11. 99% and 6 dB Occupied Bandwidth, Test Results

Report: WIRA135063 - FCC15.247_R1

© 2025, Eurofins MET Labs

Maryland |

California

| Texas

www.metlabs.com

Page 21 of 49



& eurofins‘
MET Labs

Tractian Technologies Inc.
Omni Receiver

915MHz ISM Test Report
FCC Part 15.247

Occupied Bandwidth Plots
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Figure 3. 6dB Bandwidth Plots
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Occupied Bandwidth Plots
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Figure 4. 99% Bandwidth Plots
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.247(b) Peak Power Output

Test Requirements:

815.247(b): The maximum peak outputpower of the intentional radiator shall not exceed the
following:

Digital Transmission Systems Output Limit
(MHz) (Watts)
902-928 1.000
2400-2483.5 1.000
57255850 1.000

Table 12. Output Power Requirements from 815.247 (b)

815.247(c): if transmitting antennas of directional gain greater than 6 dBi are used the peak output
power from the intentional radiator shall be reduced belowthe stated valuesin the Table 12, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Systems operating in the 2400 — 2483.5 MHz band and using a point to point application may
employ transmitting antennas with directional gain greater than 6 dBi provided the maximum
peak outputpower of the intentional radiator isreduced by 1 dB forevery 3 dBthatthedirectional
gain of the antenna exceeds 6 dBi.

Systems operating in the 5725 — 5850 MHz band that are used exclusively for fixed, point-to-
point operations may employ transmitting antennas with directional gain greater than 6 dBi
without any corresponding reduction in transmitter peak output power.

Fixed, point-to-point operation excludes the use of point-to-multipointsystems, Omni-directional
applications, and multiple co-located intentional radiators transmitting the same information. The
operator of the spread spectrum intentional radiator or, if theequipment is professionally installed,
the installer is responsible for ensuring that the system is used exclusively for fixed, point-to-
point operations. The instruction manual furnished with the intentional radiator shall contain
language in the installation instructions informing the operator and the installer of this
responsibility.

Report: WIRA135063 - FCC15.247_R1 © 2025, Eurofins MET Labs Page 24 of 49
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Test Procedure: The transmitter was connected to a calibrated spectrum analyzer. The analyzer reference level

was offset by cable loss connecting to the testsample. Thepeak power was measuredatthe low,
mid and high channels of each band atthe maximum power level. The antenna gain provided by
the manufacturer was added to the measured conducted power to arrive at the EIRP.

The analyzer settings are shown in the following table:

RBW: 3MHz Detector: Peak Reference 30dBm
Level:

VBW: 10MHz Sweep Time: Auto Internal 30dB
Attenuation:

Figure 5. Analyzer Settings During Measurement

Test Software: TILE Version 7.4.2.5 (Manufactured by ETS Lindgren) was utilized to perform these
measurements.
Report: WIRA135063 - FCC15.247_R1 © 2025, Eurofins MET Labs Page 25 of 49
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Test Results: The EUT was compliant with the Peak Power Output limits of §15.247(b).

Test Engineer(s): Bryan Taylor
Test Date(s): 2/25/2025
Spectrum
EUT Analyzer

Figure 6. Peak Power Output Test Setup

Peak Power Output Test Results

Peak Conducted Power Peak Power Limit
Channel Frequency (MHz) (dBm) (dBm) Result
Low 905MHz 19.63dBm 30 Pass
Middle 915MHz 19.26dBm 30 Pass
High 923MHz 18.97dBm 30 Pass
Table 13. Peak Power Output, Test Results
Peak
Conducted Antenna
Frequency Power Gain EIRP Peak Power Limit
Channel (MHz) (dBm) (dBi) (dBm) (dBm) Result
Low 905MHz 19.63dBm 2.1 21.73dBm 36 Pass
Middle 915MHz 19.26dBm 2.1 21.36dBm 36 Pass
High 923MHz 18.97dBm 21 21.07dBm 36 Pass
Table 14. EIRP, Test Results
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Electromagnetic Compatibility Criteria for Intentional Radiators

8 15.247(e) Peak Power Spectral Density

Test Requirements: 815.247(e): For digitally modulated systems, the peak power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8dBm in any 3 kHz band during
any time interval of continuous transmission.

Test Procedure: The transmitter wasconnected directly toa Spectrum Analyzer through anattenuator. The power
level was set to the maximum level. The RBW was set between 3kHz and 100 kHz. The VBW
was set to 3x the RBW. Thespectrum analyzer wasset to anauto sweep time and a peak detector
was used. Measurements were carried out at the low, mid and high channels. Measurements
were carried out at the low, mid and high channels.

The analyzer settings are shown in the following table:

RBW: 3kHz Detector: Peak Reference 10dBm
Level:
VBW: 10kHz Sweep Time: Auto Internal 20dB
Attenuation:

Figure 7. Analyzer Settings During Measurement

Test Software: TILE Version 7.4.2.5 (Manufactured by ETS Lindgren) was utilized to perform these
measurements.
Report: WIRA135063 - FCC15.247_R1 © 2025, Eurofins MET Labs Page 27 of 49
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Test Results:

The EUT was compliant with the peak power spectral density limits of § 15.247 (e).

The peak power spectral density was determined from plots on the following page(s).

Test Engineer: Bryan Taylor
Test Date: 2/25/2025
Spectrum
EUT Analyzer
Figure 8. Block Diagram, Peak Power Spectral Density Test Setup
Peak Power Spectral | Peak Power Spectral
Channel Frequency (MHz) Density Density Limit Result
(dBm / 3kHz) (dBm / 3kHz)
Low 905MHz 2.43dBm 8 Pass
Middle 915MHz 1.60dBm 8 Pass
High 923MHz 1.89dBm 8 Pass

Table 15. Peak Power Spectral Density, Test Results
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Peak Power and Power Spectral Density Plots
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Figure 9. Peak Power and Power Spectral Density Plots
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.247(d) RF Conducted Spurious Emissions Requirements

Test Requirement: 15.247(d) Inany 100 kHz bandwidth outside the frequency band in which the spread spectrum
ordigitally modulated intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 20 dB belowthat in the 100kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. 1f the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB.

Test Procedure: Forintentional radiators with a digital device portion which operates below 10 GHz, the spectrum
was investigated asper §15.33(a)(1) and §15.33(a)(4); i.e., the lowest RF signal generated or used
in the device up to the 10" harmonic of the highest fundamental frequency or to 40 GHz,
whichever is lower.

The transmitter wasconnected directly toa Spectrum Analyzer through anattenuator. The power
level was set to the maximum level. The RBW wassetto 100 kHz. The VBW was set to 3x the
RBW. The spectrum analyzer was set to an auto sweep time and a peak detector was
used. Measurements were carried out at the low, mid and high channels.

See following pages for detailed test results with RF Conducted Spurious Emissions.

The analyzer settings are shown in the following table:

RBW: 100kHz Detector: Peak Reference 30dBm
Level:
VBW: 300kHz Sweep Time: Auto Internal 30dB
Attenuation:

Figure 10. Analyzer Settings During Measurement

Test Software: TILE Version 7.4.2.5 (Manufactured by ETS Lindgren) was utilized to perform these
measurements.
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Test Results: The EUT was compliant with the Conducted Spurious Emission limits of §15.247(d).
Test Engineer(s): Bryan Taylor
Test Date(s): 2/26/2025
Spectrum
EUT Analyzer

Figure 11. Block Diagram, Conducted Spurious Emissions Test Setup
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20 dB Down Conducted Spurious Emissions
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Figure 12. 20dB Down Conducted Spurious Emissions
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Spurious Frequency Peak Amplitude -20dBd Limit Margin Result
(MHz) (dBm) (dBm) (dB)
894.32 -53.05 -3.21 49.84 Pass
895.187 -49.82 -3.21 46.61 Pass
896.266 -48.59 -3.21 45.38 Pass
897.29 -43.5 -3.21 40.29 Pass
898.857 -38.69 -3.21 35.48 Pass
900.582 -35.9 -3.21 32.69 Pass
901.394 -32.58 -3.21 29.37 Pass
Figure 13. Low Channel 20dB Down Emissions, Low Band Edge
Spurious Frequency Peak Amplitude -20dBd Limit Margin Result
(MHz) (dBm) (dBm) (dB)
928.365 -40.34 -9.36 30.98 Pass
929.123 -39.63 -9.36 30.27 Pass
929.668 -45.15 -9.36 35.79 Pass
930.615 -44.32 -9.36 34.96 Pass
931.143 -49.01 -9.36 39.65 Pass
931.681 -51.63 -9.36 42.27 Pass
932.496 -51.12 -9.36 41.76 Pass
933.126 -50.46 -9.36 41.1 Pass
933.9 -55.38 -9.36 46.02 Pass
934.663 -53.78 -9.36 44.42 Pass
935.207 -57.07 -9.36 47.71 Pass
935.758 -56.92 -9.36 47.56 Pass
936.465 -57.85 -9.36 48.49 Pass
937.061 -58.74 -9.36 49.38 Pass
937.189 -59.71 -9.36 50.35 Pass

Figure 14. High Channel 20dB Down Emissions, High Band Edge
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Spurious Frequency Peak Amplitude -20dBd Limit Margin Result
(MHz) (dBm) (dBm) (dB)
1808.963 -41.35 -3.21 38.14 Pass
1810.987 -42.28 -3.21 39.07 Pass
2713.8 -45.08 -3.21 41.87 Pass
2716.162 -45.24 -3.21 42.03 Pass
4521.965 -42.26 -3.21 39.05 Pass
4525.036 -51.16 -3.21 47.95 Pass
4527.449 -41.76 -3.21 38.55 Pass
5426.981 -45.93 -3.21 42.72 Pass
5432.891 -46.35 -3.21 43.14 Pass
9948.796 -42.36 -3.21 39.15 Pass
9960.366 -43.39 -3.21 40.18 Pass
11757.55 -42.19 -3.21 38.98 Pass
11771.32 -41.75 -3.21 38.54 Pass
13940.2 -51.48 -3.21 48.27 Pass
15771.27 -50.85 -3.21 47.64 Pass
23440.27 -49.1 -3.21 45.89 Pass
24295.52 -49.91 -3.21 46.7 Pass
24887.84 -47.39 -3.21 44.18 Pass
25768 -47.84 -3.21 44.63 Pass
26471.03 -48.43 -3.21 45.22 Pass
28375.29 -51.47 -3.21 48.26 Pass
30636.25 -49.92 -3.21 46.71 Pass
31835 -46.35 -3.21 43.14 Pass
33145 -43.01 -3.21 39.8 Pass
36350 -38.94 -3.21 35.73 Pass
36983.75 -39.08 -3.21 35.87 Pass
37048.75 -38.94 -3.21 35.73 Pass
39825 -42.71 -3.21 39.5 Pass

Figure 15. Low Channel 20 dB Down Emissions
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Spurious Frequency Peak Amplitude -20dBd Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2743.5 -46.35 -7.86 38.48 Pass
2746.2 -45.86 -7.86 38 Pass
4572.193 -44.52 -7.86 36.66 Pass
4577.457 -43.4 -7.86 35.53 Pass
11888.12 -45.54 -7.86 37.67 Pass
11901.34 -45.83 -7.86 37.97 Pass
35840 -46.54 -7.86 38.67 Pass
36071.25 -45.05 -7.86 37.19 Pass
36157.5 -44.68 -7.86 36.82 Pass
36286.25 -44.39 -7.86 36.53 Pass
36350 -43.66 -7.86 35.8 Pass
36376.25 -44.43 -7.86 36.57 Pass
36386.25 -44.53 -7.86 36.67 Pass
36568.75 -43.71 -7.86 35.85 Pass
36660 -43.52 -7.86 35.65 Pass
36667.5 -44.09 -7.86 36.23 Pass
36745 -43.96 -7.86 36.1 Pass
36782.5 -44.51 -7.86 36.64 Pass
36901.25 -44.85 -7.86 36.98 Pass
36975 -44.83 -7.86 36.96 Pass
37056.25 -44.68 -7.86 36.82 Pass
37125 -44.83 -7.86 36.97 Pass
37150 -43.86 -7.86 35.99 Pass
37192.5 -44.3 -7.86 36.44 Pass
37426.25 -44.98 -7.86 37.12 Pass
37471.25 -45.18 -7.86 37.31 Pass
37585 -45.46 -7.86 37.6 Pass
37642.5 -46.45 -7.86 38.59 Pass
37720 -45.44 -7.86 37.57 Pass
Figure 16. Mid Channel 20 dB Down Emissions
Report: WIRA135063 - FCC15.247_R1 © 2025, Eurofins MET Labs Page 35 of 49

Maryland | California | Texas
www.metlabs.com



& eurofins

MET Labs

Tractian Technologies Inc.
Omni Receiver

915MHz ISM Test Report
FCC Part 15.247

Spurious Frequency Peak Amplitude -20dBd Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2767.8 -43.6 -9.36 34.24 Pass
2770.5 -42.48 -9.36 33.12 Pass
4612.112 -44 -9.36 34.64 Pass
4617.595 -43.11 -9.36 33.75 Pass
11992.11 -46.37 -9.36 37.01 Pass
12005.21 -46.27 -9.36 36.91 Pass
35503.75 -46.17 -9.36 36.81 Pass
35670 -46.3 -9.36 36.94 Pass
35857.5 -46.39 -9.36 37.03 Pass
35948.75 -46.34 -9.36 36.98 Pass
36176.25 -45.32 -9.36 35.96 Pass
36480 -42.63 -9.36 33.27 Pass
36526.25 -44.58 -9.36 35.22 Pass
36581.25 -43.92 -9.36 34.56 Pass
36643.75 -43.87 -9.36 34.51 Pass
36660 -43.92 -9.36 34.56 Pass
36831.25 -44.74 -9.36 35.38 Pass
36888.75 -45.31 -9.36 35.95 Pass
36923.75 -45.24 -9.36 35.88 Pass
36967.5 -45.1 -9.36 35.74 Pass
36987.5 -44.45 -9.36 35.09 Pass
37023.75 -45.03 -9.36 35.67 Pass
37077.5 -43.89 -9.36 34.53 Pass
37106.25 -43.72 -9.36 34.36 Pass
37341.25 -45.33 -9.36 35.97 Pass
37462.5 -45.36 -9.36 36 Pass
37470 -45.48 -9.36 36.12 Pass
37543.75 -44.8 -9.36 35.44 Pass
37663.75 -46.36 -9.36 37 Pass

Figure 17. High Channel 20 dB Down Emissions
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Electromagnetic Compatibility Criteria for Intentional Radiators

8 15.247(d) Radiated Spurious Emissions Requirements and Band Edge

Test Requirements:

815.247(d); §15.205: Emissions outside the frequency band.

815.247(d): Inany 100 kHzbandwidth outside the frequency bandin which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced
by the intentional radiator shall be at least 20 dB below thatin the 100 kHz bandwidth within the
band that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. Attenuation below the general limits specified in § 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in §
15.205(a), must also comply with the radiated emission limits specified in § 15.209(a).

§15.205(a): Except asshown in paragraph (d) of this section, only spurious emissions are
permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110--------------------- 16.42-16.423 399.9-410 4.5-5.15
1 0.495-0.505-nwnmemmmmemmeee 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905------------------ 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128-----------mmmmmemm - 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775-------------- 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775--------------- 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218------------------- - 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825--------------- 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225--------------- 123-138 2200-2300 14.47-14.5
8.291-8.294 e - 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366--------------------- 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675--------------- 156.7-156.9 2655-2900 22.01-23.12
8.41425-8.41475--------------- 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293-----------=----- 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025------------ 240-285 3345.8-3358 36. 43-36.5
12.57675-12.57725------------ 322-335.4 36004400 (2 )

Table 16. Restricted Bands of Operation

L Uniil February 1, 1999, this restricted band shall be 0.490 — 0.510 MHz.

2 Above 38.6
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Test Requirement(s):

Test Procedures:

Test Results:

Test Engineer(s):

Test Date(s):

§15.209 (a): Exceptasprovidedelsewhere in this subpart, theemissions from an intentional
radiator shall not exceed the field strength levels specified in Table 17.

Frequency (MHz) 8 15.209(a),Radiated Emission Limits
(dBpV) @ 3m
30 - 88 40.00
88 -216 43.50
216 - 960 46.00
Above 960 54.00

Table 17. Radiated Emissions Limits Calculated from FCC Part 15, § 15.209 (a)

The conducted methodology referenced in ANSI C63.10: 2013 Section 11.12.1 was utilized in
order to assess the unwanted emissions in the restricted bands.

Additionally, in order to assess the emissions emanating from the cabinet, a radiated scan was
performed with the antenna of proper impedance installed per ANSI C63.10 Section 11.122.7.
The transmitter was turned on. Measurements were performed of the low, mid and high Channek.
The EUT was rotated orthogonally through all three axes if multiple mounting orientations are
supported. Plots shown are corrected for both antenna correction factor and distance and
compared toa 3 m limit line.

Radiated measurements below 30MHz were performed in a semi-anechoic chamber that has been
correlated to an open area site.

The EUT was compliant with the Radiated Spurious Emission limits of § 15.247(d).

Bryan Taylor, Sergio Gutierrez

2/25/2025 — 3/3/2025
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Restricted Band Spurious Emissions
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* A duty cycle correctionfactor was applied to the tabulardatain order to arrive at an average measurement per ANSI
C63.10 Section 7.5. The plots above do notinclude the duty cycle correction factor.

Figure 18. 30MHz — 40GHz Restricted Band Spurious Emissions
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Corrected
Peak Peak Avg Avg
Tx Frequency Reading Peak Limit Margin Reading DCF Reading Avg Limit Avg Margin

Ch. (GHz) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (dBuV/m) (dBuV/m) (dBuVv/m) Result

2.713 57.74 74 16.26 53.55 -18.92 34.63 54 19.37 Pass

2.717 57.87 74 16.13 53.77 -18.92 34.85 54 19.15 Pass

Low 4.522 60.33 74 13.67 56.03 -18.92 37.11 54 16.89 Pass

4.527 60.33 74 13.67 56.01 "18.92 37.09 54 16.91 pass

11.758 60.76 74 13.24 50.02 -18.92 31.1 54 229 Pass

11.771 60.76 74 13.24 51.49 -18.92 32.57 54 21.43 Pass

2.743 60.08 74 13.92 50.95 -18.92 32.03 54 21.97 Pass

2.746 60.66 74 13.34 52.01 -18.92 33.09 54 20.91 Pass

Mid 4.572 60.54 74 13.46 50.53 -18.92 31.61 54 22.39 Pass

4578 60.25 74 13.75 50.46 -18.92 31.54 54 22,46 Pass

11.888 59.4 74 146 43.1 -18.92 24.18 54 29.82 Pass

11.902 57.45 74 16.55 42.52 -18.92 23.6 54 30.4 Pass

2.768 63.21 74 10.79 53.7 -18.92 34.78 54 19.22 Pass

2.77 63.44 74 10.56 54.72 -18.92 35.8 54 182 Pass

High 4.612 61.27 74 12.73 51.12 ‘1:22 32.2 54 718 :ass

4.617 60.83 74 13.17 51.68 —e 32.76 54 21.24 ass

11.991 56.43 74 17.57 41.46 -18.92 22.54 54 31.46 Pass

12.006 55.78 74 18.22 40.71 -18.92 21.79 54 32.21 Pass

* A duty cycle correctionfactor was applied to the tabulardatain order to arrive at an average measurement per ANSI

C63.10 Section 7.5. The plots above do notinclude the duty cycle correction factor.

Figure 19. Worst Case Restricted Band Spurious Emissions
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Worst Case Cabinet Spurious Emissions

Worst Case Cabinet Spurious Emissions (9kHz — 30MHz)

5140 §140

§130 53130
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30 W m 30 w
20 20
10 10

0 0
-10 -10
“ = 1k M M e “ ook EEEE EEAM O emis
9kHz — 30MHz (Horizontal) 9kHz — 30MHz (Vertical)
. . . . Antenna
Fequency Level Limit Margin Correction . . Azimuth . Meas. BW

[MHZ] [dBHV/m] [dBuV/m] [dB] Detector [dB] Polarization [deg] H?rlng]ht [kHZ] Result
0.101 40.49 107.53 67.04 Pk. 11.27 v 131 1 0.200 Pass
0.102 39.23 107.47 68.24 Pk. 11.28 H 310.5 1 0.200 Pass
0.109 40.04 106.83 66.79 Pk 11.37 \ 257.3 1 0.200 Pass
0.506 44.90 73.62 28.72 Pk 11.31 H 253.7 1 9.000 Pass
0.506 46.14 73.62 27.48 Pk. 11.31 \ 138.7 1 9.000 Pass
2.184 31.45 69.54 38.09 Pk. 11.69 H 22.8 1 9.000 Pass

Figure 20. Worst Case Cabinet Radiation, Below 30MHz (representative of low, mid, and high channels)

Report: WIRA135063 - FCC15.247_R1

© 2025, Eurofins MET Labs

Maryland | California

| Texas

www.metlabs.com

Page 41 of 49




&% eurofins

Tractian Technologies Inc.

MET Labs

Omni Receiver

915MHz ISM Test Report
FCC Part 15.247

Worst Case Cabinet Spurious Emissions (30MHz — 1GHz)

Level in dBpV/m
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"\, GP¥ Limt @Restricted Band Limis_10m 30M 10 1G_3m Above 1G

1G

Frequency in Hz

30MHz — 1GHz (Horizontal and Vertical)

Frequency |  Level | (Eimit |Margin| petector [COTTeCtion pofarization| AZImULh Aﬁ%ig”]h”ta Meas B Result
150.000 15.67 33.07 17.40 QPK -7.61 H 25 4 120.000 | Pass
150.000 13.63 33.07 19.44 QPK 771 v 4.7 1.48 120.000 | Pass
250.020 24.83 35.57 10.74 QPK -7.68 H 53.3 3.61 120.000 | Pass
250.020 21.66 35.57 13.91 QPK -7.48 v 204 1.01 120.000 | Pass
405.270 17.57 35.57 18.00 QPK -2.68 H 34.1 2.63 120.000 | Pass
406.350 14.91 35.57 20.66 QPK -2.49 v 199.8 1.05 | 120000 | Pass

Figure 21. Worst Case Cabinet Radiation, 30MHz — 1GHz (representative of low, mid, and high channels)
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Worst Case Cabinet Spurious Emissions (1GHz -18GHz)
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Frequency in Hz

1GHz — 18GHz (Horizontal and Vertical)

o PK+ ol AVG : : Antenna
Frequency|PK+ Level|PK+ Limit . JAVG Level|AVG Limit > |Correction .. [Azimuth A
[MHz] _|[dBpv/mi|[dBuv/m] M[adrgin[dBuV/m] [dBuv/m M[adrég]ln [dB] DCF [dB] |Polarization [deg] H?rIT%]ht Result
2,709.000 | 63.08 | 74.00 | 10.92 | 4353+ | 5400 | 1047 | -270 -18.92 H 1911 | 327 Pass
2,709.000 | 6375 | 7400 | 1025 | 43+ | 5400 | o7 2.70 -18.92 v 3036 | 215 | Pass
4,515.000 | 60.89 | 74.00 | 1311 [ 4701 | 5400 | 1599 | -3.16 -18.92 H 109.7 | 333 | Pass
4515000 | 6377 | 7400 | 1023 | 441+ | 5400 | g9 3.16 -18.92 v 1984 | 216 | Pass
5418.000 | 5531 | 7400 | 1869 | 349+ | 5400 | 933 | 426 -18.92 H 1719 | 283 | Pass
5418.000 | 57.74 | 7400 | 1626 | 375+ | 5400 | 55 | 426 -18.92 v 80.6 | 248 | Pass

* A duty cycle correctionfactor was applied to the tabulardatain order to arrive at an average measurement per ANSI
C63.10 Section 7.5. The plots above do notinclude the duty cycle correction factor.

Figure 22. Worst Case Cabinet Radiation, Above 1GHz (Low Channel)
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Frequency in Hz
1GHz — 18GHz (Horizontal and Vertical)
o PK+ ol AVG : : Antenna
Frequency|PK+ Level|PK+ Limit . JAVG Level|AVG Limit > |Correction .. [Azimuth A
[MHz] [dBuV/m][dBuV/m]M[adréin[dBuV/m][dBuV/m]M[adrg]m [dB] DCF [dB] |Polarization [deg] H?rIT%]ht Result
2,743.500 | 69.73 | 74.00 | 427 | 4407 | 5400 | go3 | 274 -18.92 H 2615 | 345 Pass
2,743500 | 6873 | 7400 | 527 | a303 | 5400 | 1097 | -274 -18.92 v 2008 | 181 | Pass
2746500 | 67.48 | 7400 | 652 | 410 5400 | 198 | 274 -18.92 H 2553 | 236 | Pass
2,746.500 | 6882 | 7400 | 518 | 456+ | 5400 | jy44 | 274 -18.92 v 341.6 2 Pass
4,572.500 | 61.89 | 7400 | 1211 | 3549+ | 5400 | 1g5; | -3.76 -18.92 H 3421 | 312 | Pass
4,572.500 | 64.35 | 7400 | 965 | 3555+ | 5400 | 1595 | -3.76 -18.92 v 209.1 | 212 | Pass
4577.500 | 6232 | 7400 | 1168 | 355p+ | 5400 | 1g4g | 382 -18.92 H 3429 | 3.09 | Pass
4577.500 | 6470 | 7400 | 930 | 3505+ | 5400 | 1505 | 382 -18.92 v 2093 | 211 | Pass

* A duty cycle correctionfactor was applied to the tabulardatain order to arrive at an average

C63.10 Section 7.5. The plots above do notinclude the duty cycle correction factor.

Figure 23. Worst Case Cabinet Radiation, Above 1GHz (Mid Channel)

measurement per ANSI
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Worst Case Cabinet Spurious Emissions (1GHz -18GHz)

AN Ll Final Resuty
AN el @Spectrum Cvaniew H
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Frequency in Hz

1GHz — 18GHz (Horizontal and Vertical)

FrequencyPl Levepic: Limi MEEE oS LevelavG Limi M:;dvé n[eomeStion o (gg] potarzationf*Zimut AH”?t | Resul
2,767.500 | 70.80 | 7400 | 320 | 4516+ | 5400 | gags | 275 -18.92 H 378 | 338 | Pass
2,767.500 | 70.87 | 7400 | 313 | 4593+ | 5400 | g7 | 275 -18.92 v 3312 | 234 | Pass
2,770.500 | 7119 | 7400 | 281 | 4498 | 5400 | 9o | 276 -18.92 H 388 | 335 Pass
2,770.500 | 7133 | 7400 | 267 | 4513 | 5400 | gg7 | 276 -18.92 v 3375 | 234 | Pass
4,612.500 | 5871 | 7400 | 1529 | 3508 | 5400 [9190 | 416 -18.92 H 2092 | 279 Pass
4,612.500 | 63.87 | 7400 | 1013 | 3764* | 5400 | 1535 | 416 -18.92 v 1286 | 3.16 Pass
4,617.500 | 6222 | 74.00 | 1178 | 353 5400 | 187 | 420 -18.92 H 3042 | 137 | Pass
4,617.500 | 6256 | 74.00 | 1144 | 35g* 5400 | 189 | 420 -18.92 v 1417 | 106 Pass

* A duty cycle correctionfactor was applied to the tabulardatain order to arrive at an average measurement per ANSI
C63.10 Section 7.5. The plots above do not include the duty cycle correction factor.

Figure 24. Worst Case Cabinet Radiation, Above 1GHz (High Channel)
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8 ANSI C63.10 Duty Cycle Correction Factor

Test Procedure: In orderto obtain the average value of pulsed emissions ANSI C63.10 Sectionallows the use of
a duty cycle correction factor defined as follows:

DCF(dB) = 20log(A) where:

DCF =the duty cycle correction factor in dB
A = the duty cycle in decimal form over 100mS

The OmniReceiver in normal operation will transmit a pulsed signal requiring the use of the duty
cycle correction factor in order to achieve a true average value. In order to determine the duty
cycle correction factor, thetest sample was configured to transmit its worst-case pulse train. The
duty cycle over 100mS was measured by setting a spectrum analyzer to zero span mode and
capturingthenumber of pulses over 100mS. Theontimeof all pulses in this 100mS window was
measured and divided by 100mS in order to arrive at the duty cycle. This duty cycle was then
used to calculate the duty cycle correction factor via the formula above. When necessary, the
duty cycle correction factor was applied to emissions where comparisonto an average limit was
required. When the DCF is utilized, a note will appear in the tabular data alongside the

measurement.
Results: The duty cycle correction factor was determined to be -18.92dB.
Test Engineer(s): Bryan Taylor
Test Date(s): 3/3/2025

= Agilent R T

“On Time” of a Single Pulse =5.66mS
2 Pulses in 100mS
Total “On Time” =2 x 5.66mS=11.32mS
Duty Cycle Correction Factor =20log(11.32/100) = -18.92dB

Report: WIRA135063 - FCC15.247_R1 © 2025, Eurofins MET Labs Page 46 of 49
Maryland | California | Texas
www.metlabs.com



& eurofins
MET Labs

Tractian Technologies Inc. 915MHz ISM Test Report
Omni Receiver FCC Part 15.247

V. Test Equipment
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Test Equipment

Calibratedtest equipment utilized during testingwas maintained in a current state of calibration per the requirements of
ISO/IEC 17025:2017.

MET Asset # Description Manufacturer Model L?;;tcé 2l C?Dla?eue
MY46180897 Spectrum Analyzer Keysight E4448A 8/28/2024 | 8/28/2025
1A1250 Receiver Rohde & Schwarz ESW44 4/8/2024 | 4/8/2025
1A1234 FSV Signal Analyzer Rohde & Schwarz FSV 40 3/13/2025 | 3/1/2026
1A1176 | Active L°°3POAM“:|eZ”)”a (OKHZ- | £15 | indgren 6502 | 8/22/2024 | 8/22/2026
1A1147 Bi-Log Antenna S“”OC%ﬁ'snces B3 04/06/2023 | 4/06/2025
1A1183 Horn Antenna ETS - Lindgren 3117 2/20/2024 | 2/20/2025
1A1065 EMI Receiver Rohde & Schwarz ESCI 08/20/2024 | 08/20/2025
1A1123 LISN Teseq NNB 51 12/11/2024 | 12/11/2025
3A3215 ATC Digital Ohmmeter Valhalla Scientific 4150 05/24/2024 | 05/24/2025
1A1099 Generator Com-Power CGO0-51000 See Note
1A1088 Preamplifier Rohde & Schwarz TS-PR1 See Note
1A1044 Generator Com-Power CG-520 See Note
1A1073 Multi Device Controller ETS 2090 See Note
1A1074 System Controller Panasonic WV-CU101 See Note
1A1080 Multi-Device ETS 2090 See Note
AMEF-7D- See Note
1A1180 Preamplifier Miteq 01001800-
22-10P

Table 18. Test Equipment List

Note:

Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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End of Report
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