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1. Attestation of Test Results

1.1 Description of EUT

The equipment under test (EUT) was a cellular module integrated into curfew enforcement ankle bracelet

OPT3+.

1.2. General Information

Specification Reference:

47CFR15.209

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Section 15.209

Specification Reference:

47CFR24

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 24 Subpart E (Personal Communication Services)

Site Registration:

685609

FCC Lab. Designation No.:

UK2011

Location of Testing:

Unit 3 Horizon, Wade Road, Kingsland Business Park, Basingstoke,
Hampshire, RG24 8AH, United Kingdom

Test Dates:

12 May 2024 to 31 May 2024

1.3. Summary of Test Results

FCC Reference Measurement Result
(47CFR)

Part 15.209(a) / 24.238 Transmitter Out of Band Radiated Emissions 2
Part 15.209(a) / 24.238 Transmitter Band Edge Radiated Emissions 2

Key to Results

d = Complied

Q = Did not comply

1.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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2 Summary of Testing

2.1 Facilities and Accreditation

The test site and measurement facilities used to collect data are located at Unit 3 Horizon, Wade Road,
Kingsland Business Park, Basingstoke, Hampshire, RG24 8AH, United Kingdom. The following table
identifies which facilities were utilised for radiated emission measurements documented in this report.
Specific facilities are also identified in the test results sections.

Site 1 X
Site 2 -
Site 17 X
Site 32 -
Site 33 -

UL International (UK) Ltd is accredited by the United Kingdom Accreditation Service (UKAS). UKAS is one
of the signatories to the International Laboratory Accreditation Co-operation (ILAC) Arrangement for the
mutual recognition of test reports. The tests reported herein have been performed in accordance with its
terms of accreditation.

2.2. Methods and Procedures

Reference: ANSI C63.26-2015

Title: American National Standard for Compliance Testing of Transmitters Used in
Licensed Radio Services

Reference: FCC KDB 971168 D01 v03r01, April 9 2018

Title: Measurement Guidance for Certification of Licensed Digital Transmitters
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2.3 Calibration and Uncertainty

Measuring Instrument Calibration

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.

Measurement Uncertainty & Decision Rule

Overview

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in
the results. Consequently the result of a measurement is only an approximation to the value of the
measurand (the specific quantity subject to measurement) and is only complete when accompanied by a
statement of the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with
reference values and limits given in specifications and standards.

Decision Rule

Measurement system instrumentation shall be used with an accuracy specification meeting the accuracy
specification limits according to IEC/IECEE OD-5014.

As applicable, unless specified otherwise in this quotation, the compliance “Decision Rule” is based on
Simple Acceptance. If the measured value is on the limit, the result is defined as a pass. In this case the
risk of a false positive is 50%. For further information regarding risk assessment refer to ILAC G8:09/2019.

Measurement Uncertainty

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an
appropriate coverage factor such that a confidence level of approximately 95% is maintained. For the
purposes of this document “approximately” is interpreted as meaning “effectively” or “for most practical
purposes”.

Measurement Type Range Confidence Calcula_ted

Level (%) Uncertainty
Radiated Spurious Emissions 9 kHz to 30 MHz 95% 15.32 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +3.30 dB
Radiated Spurious Emissions 1 GHz to 20 GHz 95% +3.13 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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2.4 Test and Measurement Equipment

Test Equipment Used for Transmitter Radiated Emissions

Asset . Dat.e . Cal.
No. Instrument Manufacturer Type No. Serial No. Calibration Interval
Due (Months)
M2003 Thermohygrometer | Testo 608-H1 45046641 27 Dec 2024 12
K0017 3m RSE Chamber | Rainford N/A N/A 09 Nov 2024 12
M1995 Test Receiver Rohde & Schwarz | ESU40 100428 20 Nov 2024 12
A490 Antenna Chase CBL6111A 1590 06 Feb 2025 12
A2889 Antenna Schwarzbeck BBHA 9120 B | 00653 06 Nov 2024 12
A2890 Antenna Schwarzbeck HWRD 750 014 06 Nov 2024 12
A3167 Pre-Amplifier Com-Power PAM-103 18020010 31 Oct 2024 12
A2863 Pre-Amplifier Keysight 8449B 3008A02100 30 Oct 2024 12
Technologies Inc
A223628 | Pre-Amplifier ﬁﬂtilc?rr;t\i/sc/:ave églal;lf\é( )é-585 210837001 14 Nov 2024 12
A2148 Attenuator AtlanTecRF AN18W5-6 09020206-06#2 | 06 Feb 2025 12
A2916 Attenuator AtlanTecRF AN18W5-10 832827#2 25 Jan 2025 12
A3083 Low Pass Filter AtlanTecRF AFL-01000 18010900076 23 Jan 2025 12
A2914 High Pass Filter AtlanTecRF AFH-03000 2155 25 Jan 2025 12
A212038 | High Pass Filter Micro-Tronics HPS20723 004 25 Jan 2025 12
M227319 ?ggge‘?“”ica“o”s Rohde & Schwarz | CMW500 171701 18 Dec 2024 12
K0001 3m RSE Chamber | MVG Industries N/A N/A 06 Sep 2024 12
M2040 Thermohygrometer | Testo 608-H1 45124934 27 Dec 2024 12
M227313 | Test Receiver Rohde & Schwarz | FSW43 102471 30 Nov 2024 12
M236226 | Test Receiver Rohde & Schwarz | ESW26 103134 06 May 2025 12
A2895 Antenna Schwarzbeck BBHA 9170 9170-728 04 Mar 2025 12
A2896 Pre-Amplifier Schwarzbeck BBV 9721 9721 - 023 27 Feb 2025 12
A3165 X:tge';iic Loop ETS-Lindgren 6502 00224383 26 Mar 2025 12
Test Equipment Used for Transmitter Radiated Emissions Band Edge
Asset . Dat_e . Cal.
No. Instrument Manufacturer Type No. Serial No. Calibration | Interval
Due (Months)

M2003 Thermohygrometer | Testo 608-H1 45046641 27 Dec 2024 12
K0017 3m RSE Chamber | Rainford N/A N/A 09 Nov 2024 12
M1995 Test Receiver Rohde & Schwarz ESU40 100428 20 Nov 2024 12
M227319 $§;’;§:“”i°""”°“s Rohde & Schwarz | CMW500 171701 18 Dec 2024 12
A2916 Attenuator AtlanTecRF AN18W5-10 832827#2 25 Jan 2025 12
A2863 Pre-Amplifier '}Fzzr?ir?:ltogies Inc 8449B 3008A02100 | 30 Oct 2024 12
A2889 Antenna Schwarzbeck BBHA 9120 B 00653 06 Nov 2024 12
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name:

Enigma

Model Number:

Quectel EG91

Test Sample Serial Number:

04270026 (Radiated Sample)

Hardware Version Number:

12440603

Firmware Version Number:

1.0.8

Contains FCC ID:

2BM9G-0044000901

Date Sample Received:

27 March 2024

3.2. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

Page 8 of 18




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP14983490-316A

ISSUE DATE: 21 JULY 2026

3.3. Additional Information Related to Testing

Technology Tested: UMTS Band li

Type of Radio Device: Transceiver

Modulation Type: QPSK

Channel Spacing: 5 MHz

Power Supply Requirement(s): 120 VAC

Transmit Frequency Range: 1850 to 1910 MHz

Transmit Channels Tested: Channel ID Channel Number Frqul;zgct(allvmz)
Bottom 9262 1852.4
Middle 9400 1880.0

Top 9538 1907.6

3.4. Description of Available Antennas

The radio utilizes an integrated antenna. The antenna has the following maximum gain:

Frequency MHz)

Gain (dBi)

1850 to 1910 MHz

2.53
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3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: Test Laptop
Brand Name: Dell

Model Name or Number: Latitude 3520
Serial Number: BHVJXL3

Description:

Optical UART Strap

Brand Name:

Enigma

Model Name or Number:

Not marked or stated

Serial Number:

00254316

Description:

Optical UART Strap

Brand Name:

Enigma

Model Name or Number:

Not marked or stated

Serial Number:

00204784

Description: USB Charger / Adaptor
Brand Name: Pos Power

Model Name or Number: TS65F

Serial Number: T22302
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3.6. Description of Test Setup

Operating Modes

The EUT was tested in the following operating mode(s):

e Constantly transmitting at full power on bottom, middle and top channels as required.

Configuration and Peripherals

The EUT was tested in the following configuration(s):

e The EUT was connected via a radiated link to a Rohde & Schwarz CMW500 communications
tester. The CMW500 was used to configure the EUT operating mode.

e The customer supplied a document containing the setup instructions
“ul.02.01.opt_plus_standard_operating_procedure.pdf”.

e The EUT was powered from a 120 VAC 60 Hz single phase mains supply via its USB charger.
e There were no active ports to terminate.

e Transmitter radiated spurious emissions tests were performed with the EUT transmitting in the
following worst-case mode, as determined from the module test report.

e The EUT was placed in three orthogonal orientations X, Y and Z to determine the worst case
orientation for radiated spurious emissions and radiated band edge tests. This was determined to
be the X position. All pre-scans and final measurements were performed in this orientation.
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Test Setup Diagrams

Radiated Tests:
Single Phase Main ’ W N
Supply Link Antenna < CMWS500
Measurement .
» »
USB Charger > EUT —> Antenna »| Test Receiver
Semi-anechoic Chamber < 30 MHz
Single Phase . i N
Mains Supply Link Antenna <« » CMW500
Measurement RF Attenuator
USB Charger | EUT e Antenna & > and/or —» Pre Amplifier [ Test Receiver
Attenuator RF Filter
Semi-anechoic Chamber 30 MHz to 1 GHz
Single Phase ) i N
Mains Supply Link Antenna < > CMW500
Measurement RF Attenuator
USB Charger |—p| EUT e — | and/or » Pre Amplifier [ Test Receiver
Antenna .
RF Filter
Anechoic Chamber 1 to 8 GHz
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Test Setup for Transmitter Radiated Emissions

Test Setup Diagrams (continued)

Single Phase . P -

Mains Supply Link Antenna |« > CMW500
Measurement High Pass RF . .

USB Charger [ EUT e Antenna —> Filter —» Pre Amplifier = Test Receiver

Anechoic Chamber 8 to 18 GHz

Single Phase . P N

Mains Supply Link Antenna < > CMW500

USB Charger | EUT —> Me:rs]tuersrr;ent —» Pre Amplifier [—3| Test Receiver

Anechoic Chamber > 18 GHz
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4. Test Results

4.1 Transmitter Out of Band Radiated Emissions

Test Engineers: ViVan Test Dates: 12 May2024 to
31 May 2024

Test Sample Serial Number: 04270026

FCC Reference: Parts 2.1053, 15.209(a) & 24.238(a)

Test Method Used:

KDB 971168 Section 6.1 referencing
ANSI C63.26 Section 5.5 & 5.7

Frequency Range 9 KHz to 20 GHz

Environmental Conditions:

Temperature (°C): 2210 23

Relative Humidity (%): 44 to 47

Note(s):

1.
2.

The emission seen on the 1 GHz to 3 GHz plot at approximately 1880.0 MHz is the EUT uplink.

All emissions shown on the pre-scan plots were investigated and found to be ambient, > 20 dB below
the applicable limit or below the measurement system noise floor. Therefore, the highest peak noise
floor reading of the measuring receiver was recorded in the table below.

Measurements below 30 MHz were performed in a semi-anechoic chamber (Asset Number KO001) at
3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the centre of
the chamber turntable. The measurement was extrapolated in accordance with ANSI C63.10 clause
6.4.3 using the method described in clause 6.4.4.2. ANSI C63.10 clause 5.2 states an alternative test
site that can demonstrate equivalence to an open area test site may be used for measurements below
30 MHz. Therefore, measurements were performed in a semi-anechoic chamber. The correlation data
between semi-anechoic chamber and an open field test site is available upon request.

The measured values at 3 metres were extrapolated to the required measurement distances of 300
metres and 30 metres and compared to the specified limits at those distances:

e 9 kHz to 490 kHz: measured value extrapolated from 3 metres to 300 metres by subtracting
80 dB at 40 dB / decade

e 490 kHz to 30 MHz: measured value extrapolated from 3 metres to 30 metres by subtracting
40 dB at 40 dB / decade

Measurements from 30 MHz to 1 GHz were performed in a semi-anechoic chamber (Asset Number
K0017) at a distance of 3 metres. The EUT was placed at a height of 80 cm above the reference
ground plane in the centre of the chamber turntable. Maximum emission levels were determined by
height searching the measurement antenna over the range 1 metre to 4 metres.

Measurements from 1 GHz to 18 GHz were performed in a fully anechoic chamber (Asset Number
K0017) at a distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test
chamber floor in the centre of the chamber turntable. Maximum emission levels were determined by
height searching the measurement antenna over the range 1 metre to 4 metres.

Measurements from 18 GHz to 20 GHz were performed in a fully anechoic chamber (Asset Number
K0001) at a distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test
chamber floor in the centre of the chamber turntable.
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Transmitter Out of Band Radiated Emissions (continued)

Results: Middle Channel

Frequency
(MHz)

Level
(dBm)

Limit
(dBm)

Margin
(dB)

Result

2888.500

-45.3

-13.0

32.3

Complied

1983150

1983450

Ref Level 110,00 c2.s o RBY It Ref Level 110.00 REY
o At 108 SWT 1575 @ VB & Mode Swezp Frequency 36.7423 kHz o At VBW Zkiz Mode Swes Frequency 2.1213203 MH2|
Input 13 PS O1 Notch Input 91 Nth  OF
TOF rout] "530244G3 TOF rout] "53024
DU 79,19 dBpy| Tz 11 H-2 MI[1] 58.63 dBpY
10100 kHz —_— 153.2 k|
M2[1] 6567 dBuY| 130 dey
14438 kHz
0 de.
30 8.
s
v
Pl 70 de.
ST b o
AT I |
A |20 ce.
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S0k, R
W b
RL3 e
WM'W‘MV s
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1001 pts 150.0KHz
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B 1 10.1 kHz 79.19 dBpV
M2 1 14.438 kHz 65.67 dBpV
M3 1 17.093 kHz 62.87 BV 150.0 kHz. 1001 pts 30.0MHz
— foen Wi a— LT
3:14:04 B 03/31/2024 3:17:16 BN 03/31/2024
3 M 3 wHz
Ref 10 dBm At B 80 ms R At 10 dB
0 ofefer 1. dB
I
=D |
v o Y
Lol M I
e 2
A o 0 T il
Start 30 MH 97 MHz/ Stop 1 GHz Start 1 200 MHz/
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Transmitter Out of Band Radiated Emissions (continued)

=
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N L i

®

o=
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6.MAY. 2024 15:06:48

1983450
RefLevel D00 © RBVY iz

Att 1D SWT 8ms ® VBW 2Kz Mode Swsec

1Rm viewr

MI[1] | -60.99 dBm|
8.297 180 GHz
0 }
P
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4.2.Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineer:

Vi Van

Test Date:

26 May 2024

Test Sample Serial Number:

04270026

FCC Reference:

Parts 2.1053 & 24.238(a)

Test Method Used:

KDB 971168 Section 6.1 referencing
ANSI C63.26 Sections 5.5 & 5.7

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

44

Note(s):

1. Measurements were performed in a fully anechoic chamber (Asset Number K0017) at a distance of 3
metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the centre of
the chamber turntable. Maximum emission levels were determined by height searching the

measurement antenna over the range 1 metre to 4 metres.

2. Inthe first 1.0 MHz immediately outside and adjacent to the band, the test receiver resolution
bandwidth was set to approximately 1% of the occupied bandwidth and video bandwidth 3%.
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Transmitter Band Edge Radiated Emissions (continued)

Results: RMC / 12.2 kbps

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)

1849.960 -35.3 -13.0 22.3 Complied
1850 -36.4 -13.0 23.4 Complied
1910 -39.9 -13.0 26.9 Complied

1910.040 -38.9 -13.0 25.9 Complied

- -
=4 =

L // \\ e \\

V/ (W
\/«Vﬁ

--- END OF REPORT ---
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