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1 Introduction and Conclusion

The tests indicated in section 2.0 were performed on the product constructed as described in section 4.0.
The remaining test sections are the verbatim text from the actual data sheets used during the
investigation. These test sections include the test name, the specified test Method, a list of the actual Test
Equipment Used, documentation Photos, Results and raw Data. No additions, deviations, or exclusions
have been made from the standard(s) unless specifically noted.

Based on the results of our investigation, we have concluded the product tested complies with the
requirements of the standard(s) indicated. The results obtained in this test report pertain only to the
item(s) tested. Intertek does not make any claims of compliance for samples or variants which were not
tested.

2 Test Summary

Section Test full name Result
3 Client Information -
4 Description of Equipment Under Test and Variant Models --
5 System Setup and Method --
Fundamental Emissions Pass
6 CFR 47 FCC Part 15, Subpart F, 815.511 (02/2025)

FCC Waver DA-22-133A1-c3
RSS-220 Issue 1 (March 2009) Amendment 1 (July 2018)

Operational Bandwidth Pass
CFR 47 FCC Part 15, Subpart F, 815.511 (02/2025)

7 FCC Waver DA-22-133A1-c3
RSS-220 Issue 1 (March 2009) Amendment 1 (July 2018)
Unwanted Emissions Pass
8 CFR 47 FCC Part 15C, 15.209(c) (02/2025)
RSS-220 Issue 1 Amendment 1, July 2018
9 Appendix A - FCC Waiver -
10 Revision History --
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3 Client Information

This EUT was tested at the request of:

Client: Liberty Defense Technologies, Inc.

187 Ballardvale St, Suite 110
Wilmington, MA 01887

USA
Contact: Val Safran
Telephone: 888-617-7226
Email: vsafran@libertydefense.com

4  Description of Equipment Under Test and Variant Models

Manufacturer: Liberty Defense Technologies, Inc.
187 Ballardvale St, Suite 110
Wilmington, MA 01887

USA
Equipment Under Test
Description Manufacturer Model Number Serial Number
SECURITY Liberty Defense Hexware — HW2000 HW-05003
DETECTION
Receive Date: 02/04/2025
Received Condition: Good
Type: Production

Description of Equipment Under Test (provided by client)

HEXWAVE screens for concealed metallic and non-metallic weapons and other threats using millimeter
wave, advanced 3D imaging, and Atrtificial Intelligence for enhanced security. The system can process
people seamlessly in all types of venues both indoor and outdoor.

General justification:

The HEXWAVE is a UWB device designed as a threat detection imaging system. UWB devices are
low[1]power radio frequency devices that operate under RSS-220 6.4. UWB transmitters use narrow or
short duration pulses that result in transmissions over very large bandwidths. Surveillance systems such
as the HEXWAVE are designed to operate as “security fences” by establishing a stationary RF perimeter
field and detecting the intrusion by persons or objects in that field. HEXWAVE System designed to
operate in the 6-10.6 GHz band by sweeping through its frequency range in 200-megahertz blocks, in
HEXWAVE term - “chirplets”. It sweeps a continuous waveform signal through a 200-megahertz block of
spectrum with central frequency at 4.6GHz. That sweep is generated by SOM9009 module located on
PCU sub-assembly. The output chirp waveform from SOM9009 is upconverted to the working frequency
band, 6-10.6GHz. That up conversion happens on UP Converter Board that is part of FCB sub-assembly.
LO board, that is part of FCB sub-assembly, produces 4 CW frequencies that are mixed on UC board with
incoming sweep, starting from 6GHz, and spaced by 200MHz. Once SOM9009 finishes 200MHz sweep,
then sweeps through the next 200-megahertz block of spectrum. These “chirplets” are grouped together
in sets of four, spanning a total of 800 megahertz. Once the system finished sweeping over all group of
four “chirplets” for pre-selected Tx antenna, it switches to another Tx antenna, and performs same sweep
again. After completing switching between all TX antennas, Hexwave moves to the next block of
“chirplets” (next 800MHz) by reprograming LO Synthesizers frequencies to next Up conversion band(new
4 CW), and repeats same control cycle until reach 10.6 GHz.
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Equipment Under Test Power Configuration

Rated Voltage Rated Current Rated Frequency

Number of Phases

100-264 VAC 15A 50/60 Hz

1

Operating modes of the EUT:

No.

Descriptions of EUT Exercising

1

Transmitter frequency sweep active

Software used by the EUT:

No.

Descriptions of EUT Exercising

1

Linux revision 18
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Radio/Receiver Characteristics

Frequency Band(s) 6-10.6 GHz

Modulation Type(s) Chirp

Maximum EIRP -47.07 dBm

Test Channels Sweep Ranges: 6-10.6 GHz
Occupied Bandwidth 4.571 GHz

Equipment Type 6-10.6 GHz Radio in a host
Antenna Type and Gain Integral antenna, +4 dBi

Variant Models:

The following variant models were not tested as part of this evaluation, but have been identified by the
manufacturer as being electrically identical models, depopulated models, or with reasonable similarity to
the model(s) tested. Intertek does not make any claims of compliance for samples or variants which were
not tested.

None

5 System Setup and Method

Cables
ID Description Length Shielding Ferrites Termination
(m)
1 AC Mains 2 None None AC Mains
2 Ethernet cable 3 None None Router
3 Ethernet cable 3 None None Tablet
Support Equipment
Description Manufacturer Model Number Serial Number
. . RB962UiGS-
Ethernet router MikroTik 5HacT2HNT-US CC500FFFD350/226/USr2
AC adapter Cull Power SAW30-240-1200U Not labeled
Galaxy Tab S7 FE Samsung SM-T733 R52RBOKGCJR
5.1 Method:

Configuration as required by ANSI C63.10:2013, ANSI C63.4:2014, RSS-220 Issue 1 Amendment 1, July
2018, RSS-GEN Issue 5 April 2018, and FCC Waver DA06-1589.

5.2 EUT Block Diagram:

Scanner
AC Mains
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6 Maximum EIRP

6.1 Method

Tests are performed in accordance with ANSI C63.10 and FCC Waver DA-22-133A1-c3.

TEST SITE: 10m ALSE

The 10m ALSE is 13m (Length) x 21m (Depth) x 10m (Height) with the effective size in terms of space from
the tips of the absorber is 12m (Length) x 20m (Depth) x 8.5m (Height). This chamber achieves broadband
performance using a unigue arrangement of hybrid and ferrite tile absorber. This chamber has a built in 3m
diameter turntable (Embedded type). The metal structure of the table makes electrical connection around the
entire circumference of the turntable to the ground plane with a metal brush type connection. The turntable is
located on one end of the chamber and the antennas are mounted 3 and 10 meters away at the other end of
the chamber on the adjustable an Antenna Mast. The antenna mast is a non-conductive bore sighted type with
remote control of antenna height and polarization. The Antenna Mast and the turntable can be remotely
controlled through the controller located in the adjacent Control room. A Styrofoam table 80 cm high is used for
table-top equipment.

Measurement Uncertainty

Expanded
Frequency Uncertainty
Measurement Range (k=2) Ucispr
Radiated Emissions, 10m 30-1000 MHz 5.6 dB 6.3 dB
Radiated Emissions, 3m 30-1000 MHz 5.3dB 6.3dB
Radiated Emissions, 3m 1-6 GHz 4.4 dB 5.2 dB
Radiated Emissions, 3m 6-15 GHz 5.1dB 5.5dB
Radiated Emissions, 3m 15-18 GHz 4.8 dB 5.5dB
Radiated Emissions, 3m 18-40 GHz 5.1dB 5.5dB

As shown in the table above our radiated emissions U, is less than the corresponding U ¢ spr

reference value in CISPR 16-4-2 Table 1, hence the compliance of the product is only based on the
measured value, and no measurement uncertainty correction is required, based on CISPR 22 and CISPR
11 (for 2006 and later revisions) Clause 11.

Sample Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain (if any) from the measured reading. The basic equation with a sample calculation is as
follows:

FS=RA+ AF + CF - AG
Where FS = Field Strength in dBuV/m
RA = Receiver Amplitude (including preamplifier) in dBuV
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB
AG = Amplifier Gain in dB

In the following table(s), the reading shown on the data table reflects the preamplifier gain. An example
for the calculations in the following table is as follows.

Assume a receiver reading of 52.0 dBpV is obtained. The antenna factor of 7.4 dB and cable factor of
1.6 dB is added. The amplifier gain of 29 dB is subtracted, giving a field strength of 32 dBuV/m. This
value in dBuV/m was converted to its corresponding level in pVv/m.

RA =52.0 dBuV
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AF = 7.4 dB/m
CF= 1.6dB

AG =29.0 dB
FS = 32 dBuV/m

To convert from dBuV to uV or mV the following was used:

UF = 10NF/20) where UF = Net Reading in pV
NF = Net Reading in dBuV

Example:

FS=RA+AF+CF—AG=52.0+7.4+1.6-29.0=320
UF = 1032881120 = 39.8 V/m

Alternately, when BAT-EMC Emission Software is used, the “Level” includes all losses and gains and is
compared directly in the “Margin” column to the “Limit”. The “Correction” includes Antenna Factor,
Preamp, and Cable Loss. These are already accounted for in the “Level” column.
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6.2 Test Equipment Used:

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV007’ Weather Station Vantage Vue Davis 6250 MS191212003 03/27/2024 03/27/2025
ETS002' 1-18GHz DRG Horn Antenna ETS Lindgren 3117 00143260 09/04/2024 09/04/2025
ROS014’ Receiver 1Hz-44GHz Rhode & Schwarz ESW 44 103232 06/10/2024 06/10/2025
HS004’ RF Cable HS004 Huber & Suhner SF118A/11N/11N/2000MM HS004 10/05/2024 10/05/2025
HS006’ RF Cable HS006 Huber & Suhner SF118A/11N/11N/2000MM HS006 10/05/2024 10/05/2025
145-414 Cable 145-414 Huber + Suhner 3m Track A cable 145-414 07/15/2024 07/15/2025
HS009’ RF Cable HS009 Huber & Suhner SF106/11N/11N/2000MM HS009 10/05/2024 10/05/2025

BONNOO1’ 1-18GHz low noise pre-amp Bonn BLMA 0118-M 1811749 07/24/2024 07/24/12025

Software Utilized:

Name Manufacturer Version
BAT-EMC Nexio 2023.0.9.0
6.3 Results:

The sample tested was found to Comply.
Fundamental emissions Limits (FCC Part 15, Subpart F, §15.511, FCC Waver DA-22-133A1-c3):

(e} The radiated emissions at or below 960 MHz from a device operating under the provisions of this
section shall not excead the emission levels in § 15.209. The radiated emissions above 960 MHz

from a device operating under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz;

Frequency in MHz EIRF in dBm
Jand
ible  960-1610 -53.3
-
1610-1990 -51.3
1990-10600 =-41.3
Abave 10600 =51.3

Fundamental emissions Limits (RSS-220, FCC Waver DA-22-133A1-c3):

6.4.1 Standard Specifications

a. The -10 dB UWB bandwidth of a radar surveillance device shall be totally contained in the band 1.99-10.6 GHz.
b. Radiated emissions at or below 960 MHz from a device shall not exceed the limits in section 3.4.

c. Radiated emissions above 960 MHz from a device shall not exceed the following average limits when measured using
a resolution bandwidth of 1 MHz.

Frequency E.i.r.p. in a Resolution Bandwidth of 1 MHz
960-1 610 MHz -53.3dBm
1610-1990 MHz -51.3dBm
1990-10 600 MHz -41.3dBm
Above 10 600 MHz -51.3dBm
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6.4 Setup Photographs:
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6.5 Plots/Data:

Fundamental EIRP Power From 6-10.6 GHz

Test Information:

Date and Time 2/6/2025 7:05:41 PM
Client and Project Number Liberty Defense
Engineer Kouma Sinn
Temperature 21.9deg C
Humidity 17%
Atmospheric Pressure 998.5 mbars
Comments Scan 3: RE 1to 18 GHz at 3m
Graph:
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Results:

Peak (PASS) (19)

Frequency | Level EIRP Limit EIRP Azimuth | Height Pol. RBW | Meas.Time(s) | Correction
(MHz) (dBuv/m) | Level (dBm) Level °) (m) (dB)

(dBm) Margin

(dB)

6000.785 46.44 -48.76 -21.30 -27.46 0.00 1.00 Vertical 1M 0.10 0.34
6134.274 52.79 -42.41 -21.30 -21.11 0.00 1.00 Horizontal | 1M 0.10 0.69
6258.871 51.76 -43.44 -21.30 -22.14 0.00 1.00 Horizontal | 1M 0.10 0.98
6360.795 54.30 -40.90 -21.30 -19.60 0.00 1.00 Horizontal | 1M 0.10 1.09
6413.537 55.66 -39.54 -21.30 -18.24 360.00 1.00 Horizontal | 1M 0.10 1.17
6570.587 55.45 -39.75 -21.30 -18.45 0.00 1.00 Horizontal | 1M 0.10 1.30
6749.513 54.23 -40.97 -21.30 -19.67 0.00 1.00 Horizontal | 1M 0.10 1.19
7121.765 52.52 -42.68 -21.30 -21.38 360.00 1.00 Horizontal | 1M 0.10 1.27
7501.496 50.96 -44.24 -21.30 -22.94 360.00 1.00 Horizontal | 1M 0.10 1.76
7717.175 53.04 -42.16 -21.30 -20.86 0.00 1.00 Vertical 1M 0.10 2.13
7960.538 51.96 -43.24 -21.30 -21.94 360.00 1.00 Vertical 1M 0.10 2.79
8237.163 50.54 -44.66 -21.30 -23.36 0.00 1.00 Horizontal | 1M 0.10 3.55
8533.858 51.50 -43.70 -21.30 -22.40 360.00 1.00 Vertical 1M 0.10 4.11
8859.189 52.10 -43.10 -21.30 -21.80 0.00 1.00 Vertical 1M 0.10 4.52
9373.699 50.24 -44.96 -21.30 -23.66 0.00 1.00 Vertical 1M 0.10 3.94
9837.723 48.95 -46.25 -21.30 -24.95 360.00 1.00 Horizontal | 1M 0.10 3.60
10597.518 | 47.86 -47.34 -21.30 -26.04 360.00 1.00 Vertical 1M 0.10 6.10
AVG (PASS) (19)
Frequency | Level EIRP Limit EIRP Azimuth | Height Pol. RBW | Meas.Time(s) | Correction
(MHz) (dBuV/m) | Level (dBm) Level @) (m) (dB)

(dBm) Margin

(dB)

6000.785 27.69 -67.51 -41.3 -26.21 0.00 1.00 Vertical 1M 0.10 0.34
6134.274 30.06 -65.14 -41.3 -23.84 0.00 1.00 Horizontal | 1M 0.10 0.69
6258.871 30.19 -65.01 -41.3 -23.71 0.00 1.00 Horizontal | 1M 0.10 0.98
6360.795 30.94 -64.26 -41.3 -22.96 0.00 1.00 Horizontal | 1M 0.10 1.09
6413.537 31.24 -63.96 -41.3 -22.66 360.00 1.00 Horizontal | 1M 0.10 1.17
6570.587 31.56 -63.64 -41.3 -22.34 0.00 1.00 Horizontal | 1M 0.10 1.30
6749.513 30.46 -64.74 -41.3 -23.44 0.00 1.00 Horizontal | 1M 0.10 1.19
7121.765 30.60 -64.60 -41.3 -23.30 360.00 1.00 Horizontal | 1M 0.10 1.27
7501.496 30.38 -64.82 -41.3 -23.52 360.00 1.00 Horizontal | 1M 0.10 1.76
7717.175 31.01 -64.19 -41.3 -22.89 0.00 1.00 Vertical 1M 0.10 2.13
7960.538 30.85 -64.35 -41.3 -23.05 360.00 1.00 Vertical 1M 0.10 2.79
8237.163 32.19 -63.01 -41.3 -21.71 0.00 1.00 Horizontal | 1M 0.10 3.55
8533.858 32.49 -62.71 -41.3 -21.41 360.00 1.00 Vertical 1M 0.10 4.11
8859.189 32.79 -62.41 -41.3 -21.11 0.00 1.00 Vertical 1M 0.10 4.52
9373.699 31.21 -63.99 -41.3 -22.69 0.00 1.00 Vertical 1M 0.10 3.94
9837.723 31.45 -63.75 -41.3 -22.45 360.00 1.00 Horizontal | 1M 0.10 3.60
10597.518 | 33.09 -62.11 -41.3 -20.81 360.00 1.00 Vertical 1M 0.10 6.10
Notes:

EIRP (dBm) = Field Strength Level (dBuV/m) + 20*log(d) — 104.7
EIRP (dBm) = Field Strength Level (dBuV/m) -95.2, at 3 meters
EIRP Limit per FCC Part 15 Subpart F Section 15.511(c)

Product Standard: FCC Part 15, Subpart F, §15.511, RSS-220 and FCC Limit applied: Per §15.511, RSS-220 and FCC Waver
Waver DA-22-133A1-c3 DA-22-133A1-c3
Pretest Verification w/BB source: Yes
Test Date Supervising Atmospheric Data
Test Personnel/ Initials Engineer/ Input Voltage Mode Temp Relative Atmospheric
Initials C° Humidity % | Pressure mbar
02/06/2025 | Kouma Sinn 2% N/A 1%%\$C Cogvt\;gggus 219 17 9985

Deviations, Additions, or Exclusions: None

Non-Specific Radio Report Shell Rev. June 2024 Page 13 of 39
Client: Liberty Defense Technologies, Inc., Model: HW2000




Intertek

Report Number: 105998912B0OX-006 | Issued: 02/10/2025
7 Operational Bandwidth

7.1 Method

Tests are performed in accordance with ANSI C63.10 and FCC Waver DA-22-133A1-c3.

TEST SITE: 10m ALSE

The 10m ALSE is 13m (Length) x 21m (Depth) x 10m (Height) with the effective size in terms of space from
the tips of the absorber is 12m (Length) x 20m (Depth) x 8.5m (Height). This chamber achieves broadband
performance using a unigue arrangement of hybrid and ferrite tile absorber. This chamber has a built in 3m
diameter turntable (Embedded type). The metal structure of the table makes electrical connection around the
entire circumference of the turntable to the ground plane with a metal brush type connection. The turntable is
located on one end of the chamber and the antennas are mounted 3 and 10 meters away at the other end of
the chamber on the adjustable an Antenna Mast. The antenna mast is a non-conductive bore sighted type with
remote control of antenna height and polarization. The Antenna Mast and the turntable can be remotely
controlled through the controller located in the adjacent Control room. A Styrofoam table 80 cm high is used for
table-top equipment.

7.2 Test Equipment Used:

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV007’ Weather Station Vantage Vue Davis 6250 MS191212003 03/27/2024 03/27/2025
ETS002' 1-18GHz DRG Horn Antenna ETS Lindgren 3117 00143260 09/04/2024 09/04/2025
ROS014’ Receiver 1Hz-44GHz Rhode & Schwarz ESW 44 103232 06/10/2024 06/10/2025

HS004’ RF Cable HS004 Huber & Suhner SF118A/11N/11N/2000MM HS004 10/05/2024 10/05/2025

HS006’ RF Cable HS006 Huber & Suhner SF118A/11N/11N/2000MM HS006 10/05/2024 10/05/2025
145-414’ Cable 145-414 Huber + Suhner 3m Track A cable 145-414 07/15/2024 07/15/2025

HS009’ RF Cable HS009 Huber & Suhner SF106/11N/11N/2000MM HS009 10/05/2024 10/05/2025

BONNO0O1’ 1-18GHz low noise pre-amp Bonn BLMA 0118-M 1811749 07/24/2024 07/24/2025

Software Utilized:

Name Manufacturer Version
None N/A N/A
7.3 Results:

The sample tested was found to Comply.
Occupied Bandwidth Limits (FCC Part 15, Subpart F, §15.511, RSS-220, FCC Waver DA-22-133A1-c3):

The intentional emissions generated by the HEXWAVE device must be completely contained
within the 6-10.6 GHz frequency range.

Non-Specific Radio Report Shell Rev. June 2024 Page 14 of 39
Client: Liberty Defense Technologies, Inc., Model: HW2000




Intertek

Report Number: 105998912B0OX-006 | Issued: 02/10/2025

7.4 Setup Photographs:
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7.5 Plots/Data;:

Lower edge — M1 =6 GHz
Upper edge — M2 = 10 GHz

The intentional emissions generated by the HEXWAVE device was completely contained
within the 6-10.6 GHz frequency range.

MultiView Spectrum

Frequency 8.4000000 GHz

Ref Level 87.00 dBuy  Offset 6.10dB & RBW 1 MHz
= Att
Input

0dB SWT 20.8ms ® VBW 3 MHz
1AC PS Off Notch Off
1 Frequency Sweep

Mode Auto Sweep

80 deyv

70 deyv

50 depv

50 depv

40 depv

30 deyv

20 deyv

10 dBpy

0 depy

[ ]

11.0 GHz

21:04:20

|
[58GHz 1001 pts 520.0 MHz/

LI i

Measuring...

09:04:20 PM 02/06/2025

Note: The worst-case correction factor (antenna factor, cable loss, and pre-amp gain) of 6.10 dB was
compensated as Offset.

Product Standard: FCC Part 15, Subpart F, 8§15.511, RSS-220 and FCC
Waver DA-22-133A1-c3

Limit applied: per 815.511, RSS-220 and FCC Waver
DA-22-133A1-c3
Pretest Verification w/BB source: Yes

Test Date Supervising Atmospheric Data
Test Personnel/ Initials Engineer/ Input Voltage Mode Temp Relative Atmospheric
Initials C° Humidity % | Pressure mbar
) Iy gz 120VAC Continuous
02/06/2025 | Kouma Sinn /= N/A 60Hz sweep 21.9 17 998.5

Deviations, Additions, or Exclusions: None
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8 Unwanted Emissions

8.1 Method

The procedure described in Subclauses 6.3-6.6 and 9.9 of ANSI C63.10-2013 and Subclause 5.5.4 (field
strength method) of ANSI C63.26-2015 were utilized to determine unwanted emissions.

Radiated emission measurements are performed from 30 MHz to 40 GHz. Measurements for frequencies
less than or equal to 1 GHz are made with an EMI receiver employing a CISPR quasi-peak detector.
Measurements for frequencies above 1 GHz are made with an EMI receiver or a spectrum analyzer
employing an average detector and a peak detector.

Quasi-peak measurements are performed for frequencies less than or equal to 1 GHz. The quasi-peak level
of radiated emissions was measured with a resolution bandwidth (RBW) of 120 kHz for frequencies between
30 MHz to 1 GHz.

Both Peak and Average measurements are performed for frequencies above 1 GHz. The peak level of
radiated emissions was measured with a resolution bandwidth (RBW) of 1 MHz, a video bandwidth (VBW) of
3 MHz, and a peak detector. The average level of radiated emissions was measured with a resolution
bandwidth (RBW) of 1 MHz, a video bandwidth (VBW) of 3 MHz, and an RMS detector with trace averaging.

Radiated emissions measurement is performed at 10 meters distance for frequencies below 1 GHz, 3 meters
for frequency between 1 GHz and 18 GHz, and 1 meter for frequencies above 18 GHz. If the emission level
is too low for measurement at that distance, a pre-amplifier is used and/or the test is performed at a closer
distance.

The EUT is configured to transmit continuously at its maximum data rate. The EUT is placed 80 cm in height
for frequencies below 1 GHz and 1.5 meters in height for frequency above 1 GHz. For portable or handheld
devices, the EUT is manipulated through three orthogonal orientations.

For radiated emissions measurements between 30 MHz to 18 GHz, measurements are performed with
the EUT rotated from 0° to 360°, the measuring antenna height scanned between 1 to 4 meters, and the
measuring antenna varied for both horizontal and vertical polarization, to determine the maximum
emission level.

For radiated emissions measurements between 18 GHz to 40 GHz, handheld measurement is performed
at a far field distance. As the surfaces of the EUT are scanned, the test antenna is kept pointed toward
the EUT and the measuring antenna polarization is varied slowly to cover all possible polarizations and
orientations of the emission(s).

Data included is representative of the worst-case configuration (the configuration which resulted in the
highest emission levels). Plots below are corrected for distance, cables, preamp, filters, antenna factors,
and conversion factors then compared to the limits.
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TEST SITE: 10m ALSE

The 10m ALSE is 13m (Length) x 21m (Depth) x 10m (Height) with the effective size in terms of space from
the tips of the absorber is 12m (Length) x 20m (Depth) x 8.5m (Height). This chamber achieves broadband
performance using a unigue arrangement of hybrid and ferrite tile absorber. This chamber has a built in 3m
diameter turntable (Embedded type). The metal structure of the table makes electrical connection around the
entire circumference of the turntable to the ground plane with a metal brush type connection. The turntable is
located on one end of the chamber and the antennas are mounted 3 and 10 meters away at the other end of
the chamber on the adjustable an Antenna Mast. The antenna mast is a non-conductive bore sighted type with
remote control of antenna height and polarization. The Antenna Mast and the turntable can be remotely
controlled through the controller located in the adjacent Control room. A Styrofoam table 80 cm high is used for
table-top equipment.

Measurement Uncertainty

Expanded
Frequency Uncertainty

Measurement Range (k=2) Ucispr
Radiated Emissions, 10m 30-1000 MHz 5.6 dB 6.3dB
Radiated Emissions, 3m 30-1000 MHz 4.9 dB 6.3 dB
Radiated Emissions, 3m 1-6 GHz 4.4 dB 5.2 dB
Radiated Emissions, 3m 6-15 GHz 4.9 dB 5.5dB
Radiated Emissions, 3m 15-18 GHz 4.6 dB 5.5dB
Radiated Emissions, 3m 18-40 GHz 4.6 dB N/A

As shown in the table above our radiated emissions U, is less than the corresponding U ¢ spr

reference value in CISPR 16-4-2 Table 1, hence the compliance of the product is only based on the
measured value, and no measurement uncertainty correction is required, based on CISPR 22 and CISPR
11 (for 2006 and later revisions) Clause 11.

Sample Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the
Amplifier Gain (if any) from the measured reading. The basic equation with a sample calculation is as
follows:

FS =RA + AF + CF - AG
Where FS = Field Strength in dBuV/m
RA = Receiver Amplitude (including preamplifier) in dBuV
CF = Cable Attenuation Factor in dB
AF = Antenna Factor in dB
AG = Amplifier Gain in dB

In the following table(s), the reading shown on the data table reflects the preamplifier gain. An example
for the calculations in the following table is as follows.

Assume a receiver reading of 52.0 dBpV is obtained. The antenna factor of 7.4 dB and cable factor of
1.6 dB is added. The amplifier gain of 29 dB is subtracted, giving a field strength of 32 dBuV/m. This
value in dBuV/m was converted to its corresponding level in pV/m.

RA =52.0 dBuV

AF = 7.4 dB/m
CF= 160dB
AG =29.0dB

FS = 32 dBuV/m
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To convert from dBuV to uV or mV the following was used:
UF = 10NF/20) where UF = Net Reading in pV
NF = Net Reading in dBuV
Example:

FS=RA+AF+CF—-AG=52.0+7.4+16-29.0=320
UF = 10(2d8uv/20) = 39.8 ;1V/m

Alternately, when BAT-EMC Emission Software is used, the “Level” includes all losses and gains and is
compared directly in the “Margin” column to the “Limit”. The “Correction” includes Antenna Factor,
Preamp, and Cable Loss. These are already accounted for in the “Level” column.

8.2 Test Equipment Used:

Test equipment used from 30-1000 MHz

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV007’ Weather Station Vantage Vue Davis 6250 MS191212003 03/27/2024 03/27/2025
ROS014’ Receiver 1Hz-44GHz Rhode & Schwarz ESW 44 103232 06/10/2024 06/10/2025

HS004’ RF Cable HS004 Huber & Suhner SF118A/11N/11N/2000MM HS004 10/05/2024 10/05/2025

HS003’ 10m under floor cable Huber-Schuner 10m-1 HS003 02/27/2024 02/27/2025

IWO006’ DC-18GHz cable 8.4m long Insulated Wire 2800-NPS IW006 05/23/2024 05/23/2025

HS005’ DC-18GHz cable 1.5m long Huber & Suhner SF118A/11N/11N/2000MM HS005 10/05/2024 10/05/2025
145145 Broadband Hybrid Antenna 30 MHz - 3 GHz Sunol Sciences Corp. JB3 A122313 07/11/2024 07/11/2025

PRE10’ 30-1000MHz pre-amp ITS PRE10 PRE10 02/27/2024 02/27/2025

Test equipment used from 1-18 GHz

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV007’ Weather Station Vantage Vue Davis 6250 MS191212003 03/27/2024 03/27/2025
ETS002' 1-18GHz DRG Horn Antenna ETS Lindgren 3117 00143260 09/04/2024 09/04/2025
ROS014’ Receiver 1Hz-44GHz Rhode & Schwarz ESW 44 103232 06/10/2024 06/10/2025

HS004’ RF Cable HS004 Huber & Suhner SF118A/11N/11N/2000MM HS004 10/05/2024 10/05/2025

HS006’ RF Cable HS006 Huber & Suhner SF118A/11N/11N/2000MM HS006 10/05/2024 10/05/2025
145-414’ Cable 145-414 Huber + Suhner 3m Track A cable 145-414 07/15/2024 07/15/2025

HS009’ RF Cable HS009 Huber & Suhner SF106/11N/11N/2000MM HS009 10/05/2024 10/05/2025

BONNOOT’ 1-18GHz low noise pre-amp Bonn BLMA 0118-M 1811749 07/24/2024 07/24/2025

Software Utilized:
Name Manufacturer Version

BAT-EMC Nexio 2023.0.9.0

Test equipment used from 18-40 GHz

Asset Description Manufacturer Model Serial Cal Date Cal Due
DAV007’ Weather Station Vantage Vue Davis 6250 MS191212003 03/27/2024 03/27/2025
ROSO011’ ESWA44 receiver 1Hz-44GHz Rhode and Schwarz ESW44 103296 07/10/2024 07/10/2025
EMC04’ ANTENNA, RIDGED GUIDE, 18-40 GHZ EMCO 3116 2090 02/13/2024 02/13/2025

CBLHF201
2-5M-2' 5m 9kHz-40GHz Coaxial Cable - SET2 Huber & Suhner SF102 252676002 02/27/2024 02/27/2025
CBLHF201 02/27/2024

2-2M-2' 2m 9kHz-40GHz Coaxial Cable - SET2 Huber & Suhner SF102 252675002 02/27/2025
REA006’ 18GHz High Pass Filter Reactel, Inc 7HS-18G/40G K11 (06)1 04/23/2024 04/23/2025
EMCO018’ 18-40GHz Pre-amp 40dB gain The EMC Shop PA40G 27490-01 08/06/2024 08/06/2025
ROS011’ ESW44 receiver 1Hz-44GHz [ Rhode and Schwarz | ESW44 [ 103296 06/28/2023 06/28/2024

Software Utilized:

Name Manufacturer Version
None N/A N/A
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8.3 Results:

The sample tested was found to Comply.

Unwanted emissions Limits (FCC Part 15, Subpart F, §15.511, RSS-220, FCC Waver DA-22-133A1-c3):

(¢} The radiated emissions at or below 960 MHz from a device operating under the provisions of this
section shall not exceed the emission levels in & 15.209. The radiated emissions above 960 MHz
from a device operating under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

Frequency in MHz EIRP in dBm
Jand
shle  980-1610 —e) ]
-
1610-1990 -51.3
1990-10600 -41.3
Above 10600 =513
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8.4 Setup Photographs:

30 1000 MHz Test Setup
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1-18 GHz Test Setup
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18-40 GHz Test Setup

Note: Manual scan around the EUT.
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Note: Manual scan around the EUT.
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8.5 Plots/Data:

Test Information:

Issued: 02/10/2025

Radiated Emissions From 30-1000 MHz

Date and Time 2/6/2025 5:26:26 PM
Client and Project Number Liberty Defense
Engineer Kouma Sinn
Temperature 21.9deg C
Humidity 17%
Atmospheric Pressure 998.5 mbars
Comments Scan 12: Ferrite on SBI cable, RE 30-1000MHz
Graph:
80
dBpuv/m
70
60 |
50 |
FCC Part 15/FCC Part 15.209 - Q-Peak/10.0m/
40 | !»
“jg‘\“ S o ; ; 9 1}
»?l‘pp | \ " v %
R A ‘ m w y M AN }Jm JT ‘U M MMM‘LMM s
N \‘ A e \A iMr ‘f ‘U"u ”N MWW ‘\ ‘LW . «J;W Jl W
ey “W'H ﬂi I ‘M[‘JU‘\ 1 ’\‘Uw |8 \ J‘ ’ { H‘ “
AR Y ] W .
-~ Iy W,M ﬂ y .
10 ] s
0
30MHz 1GHz
Frequency
Results:
QuasiPeak (PASS) (22)
Frequency | Level Limit Margin Azimuth Height (m) | Pol. RBW Meas.Time(s) | Correction
(MHz) (dBpVv/m) | (dBuV/m) (dB) ©) (dB)
31.3423 15.05 29.54 -14.49 151.90 4.00 Vertical 120k 0.10 -13.44
31.8197 14.70 29.54 -14.84 310.70 4.00 Vertical 120k 0.10 -13.71
33.0021 15.13 29.54 -14.41 1.40 4.00 Vertical 120k 0.10 -14.72
33.7359 13.28 29.54 -16.26 345.90 4.00 Vertical 120k 0.10 -15.22
34.1681 12.93 29.54 -16.61 104.80 4.00 Vertical 120k 0.10 -15.52
63.7594 20.02 29.54 -9.52 360.00 4.00 Vertical 120k 0.10 -25.37
63.8245 15.03 29.54 -14.51 326.70 3.29 Vertical 120k 0.10 -25.37
147.1414 9.35 33.06 -23.71 354.40 2.96 Horizontal | 120k 0.10 -19.85
148.7284 11.53 33.06 -21.53 98.10 351 Horizontal | 120k 0.10 -19.91
312.7628 29.36 35.56 -6.20 183.60 1.32 Vertical 120k 0.10 -17.94
368.64 24.01 35.56 -11.55 230.70 4.00 Horizontal | 120k 0.10 -16.64
398.9746 24.29 35.56 -11.27 295.50 4.00 Horizontal | 120k 0.10 -15.92
460.8856 34.11 35.56 -1.45 145.40 1.40 Horizontal | 120k 0.10 -14.09
499.8031 33.98 35.56 -1.58 107.70 1.00 Horizontal | 120k 0.10 -13.40
499.8194 34.09 35.56 -1.47 107.80 1.00 Horizontal | 120k 0.10 -13.40
522.462 32.42 35.56 -3.14 172.80 1.00 Horizontal | 120k 0.10 -13.18
645.0443 15.56 35.56 -20.00 104.50 2.98 Vertical 120k 0.10 -10.54
655.926 30.79 35.56 -4.77 159.00 1.00 Horizontal | 120k 0.10 -10.57
686.8126 33.91 35.56 -1.65 209.30 1.00 Horizontal | 120k 0.10 -10.14
719.13 31.69 35.56 -3.87 65.20 4.00 Horizontal | 120k 0.10 -9.48
750.0196 30.21 35.56 -5.35 102.80 4.00 Horizontal | 120k 0.10 -9.05
780.9134 28.34 35.56 -7.22 234.50 4.00 Horizontal | 120k 0.10 -8.35

Note: A ferrite sleeve (Part # was not provided) was placed on SBI cable prior to testing.
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Test Information:

Radiated Emissions From 1-18 GHz

Issued: 02/10/2025

Date and Time 2/6/2025 7:05:41 PM
Client and Project Number Liberty Defense
Engineer Kouma Sinn
Temperature 21.9deg C
Humidity 17%
Atmospheric Pressure 998.5 mbars
Comments Scan 3: RE 1to 18 GHz at 3m
Graph:
80
dBuv/m
6 GHz
70 |
10.6 GHz
] Fundamental _
* :W» »  Unwanted Emissions
o JM o o X T
50, | ‘ * ik 4
A T
il - A W‘W“» v
40 WMWWMM,1»)‘WKWWM%WWWWWW«/M\W"WWW" "“W‘M% F‘ °
WWMJMWWWM‘WMMMW dew \/
30 A 0e®’e -."... e
20|
104
° 1GHz 18GHz
Frequency
Results:
Peak (PASS) (19)
Frequency | Level EIRP Limit EIRP Azimuth | Height Pol. RBW | Meas.Time(s) | Correction
(MHz) (dBuv/m) | Level (dBm) Level ©) (m) (dB)
(dBm) Margin
(dB)
2500.013 41.35 -53.85 -21.30 -32.55 301.30 1.00 Horizontal | 1M 0.10 -5.22
16922.823 | 53.09 -42.11 -31.30 -10.81 360.00 4.00 Vertical 1M 0.10 14.50
AVG (PASS) (19)
Frequency | Level EIRP Limit EIRP Azimuth | Height Pol. RBW | Meas.Time(s) | Correction
(MHz) (dBuv/m) | Level (dBm) Level ©) (m) (dB)
(dBm) Margin
(dB)
2500.013 28.37 -66.83 -41.3 -25.53 301.30 1.00 Horizontal | 1M 0.10 -5.22
16922.823 | 40.66 -54.54 -51.3 -3.24 360.00 4.00 Vertical 1M 0.10 14.50
Notes:

EIRP (dBm) = Field Strength Level (dBuV/m) + 20*log(d) — 104.7
EIRP (dBm) = Field Strength Level (dBuV/m) -95.2, at 3 meters
EIRP Limit per FCC Part 15 Subpart F Section 15.511(c)
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Radiated Emissions From 18-40 GHz

Multiview Spectrum Offset = 20*log(0.1) - 104.7 + 107 or -17.77, test was performed at 10 cm -
Ref Level -17.77 dBm  Offset -17.77 dB ® RBW 1 MHz
& ALt 0dB  SWT 88 ms ® YBW 3 MHz Mode Auto Sweep

TDOF "EMCO4 02-14-2025" "CBLHF2012-5M-2_02-27-2025" "CBLHF2012-2M 02-27-2025","READDS _ 04-23-2025" "EMCO18_08-06-2025"
1 Frequency Sweep

-20 dBm M2[2
25.9760 GHz
Peak Limit M1[1] -40.04 dBm
~30 d8m H1 -31,300 dBfn 550670 GH
M1
-40 dam v
/WMWMMN | Peak Trace
B P Mz Average Limit W b o M
W‘“\AMWM' H2 -51.300 dam—— i
WW%WWMMKQVGHEE Trace
-50 dam e
o
-70 dam
-50 dem
-00 dam
-100 dBm
110 dém
18.0 GHz 1001 pts 2.2 GHz/ 40.0 GHz
measuring...  [INNERNEEN o= 2025-02-06

19:36:01
07:36:01 PM 02/06/2025

Product Standard: FCC Part 15, Subpart F, §15.511, RSS-220 and FCC Limit applied: per §15.511, RSS-220 and FCC Waver
Waver DA-22-133A1-c3 DA-22-133A1-c3
Pretest Verification w/BB source: Yes
Test Date Supervising Atmospheric Data
Test Personnel/ Initials Engineer/ Input Voltage Mode Temp Relative Atmospheric
Initials C° Humidity % | Pressure mbar
02/06/2025 | Kouma Sinn £/ N/A 120VAC Cogvt\;gggus 219 17 998.5

Deviations, Additions, or Exclusions: None
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9 Appendix A - FCC Waver DA-22-133A1-c3

Federal Communications Commission DA 22-133

Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of

Liberty Defense Holdings, Ltd. ET Docket No. 19-217

d'b/a Liberty Defense Technologies

Request for Waiver of Sections 15.31(c), 15.503(d),
13.511(b), 13.511(f) and 15.521(d) of the
Comumission’s Rules

e S’ e v e S e

ORDER
Adopted: February 9, 2022 Released: February 9, 2022

By the Acting Chief Office of Engineering and Technology:

L INTRODUCTION

1. By tlus Order, we grant a request by Liberty Defense Holdings, Ltd. d'b/a Liberty Defense
Technologies (Liberty), for a waiver of our rules governing unlicensed ultra-wideband (ITWB) devices to
permit the certification and marketing of its threat detection imaging system. We find that epening a path
for the sale and operation of this equipment will allow this system to be deployed to protect Americans
agamst threats m public venues and other high-traffic areas. m furtherance of the public interest, and that
operation of this device under the specified waiver conditions poses no greater risk of cansing harmfil
interference to comnmnication services than those devices already permitted under the existing rules.

IT. BACKGROUND

2. OnMay 8, 2019, Liberty filed a request for waiver of the Commuission’s Part 15 rules to
allow the marketing and operation of its suwrveillance system known as the HEXWAVE.! Liberty states
that the system uses active three-dimensional imaging to detect weapons, explosives, and other threats
using UWB technology. and that the HEXWAVE will enable law enforcement and security professionals
to engage a target before a sifmation can escalate into an aftack.”

3. The HEXWANVE is a UWB device that 1s designed to operate in the 6-10.6 GHz band by
sweeping through its frequency range in 200-megahertz blocks. TTWE devices are low-power radio
frequency devices that operate under Part 15 Subpart F of the Commission’s rules without individual
licenses from the Commission 3 T'WB transmitters use narrow or short duration pulses that result in
transmissions over very large bandwidths. Surveillance systems such as the HEXWAVE are a particular

! Liberty Defenze Holdings, Ltd Request for Waiver, ET Docket No. 19-217 (filed May 8, 2019) (Liberty Waiver
FRequest).

iId at5.
347 CFR §§ 15.501-15.525.
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Federal Communications Commission DA 22-133

type of UWB imaging device that are designed to operate as “secunity fences™ by establishing a stationary
EF penimeter field and detecting the mtrusion by persons or objects m that field *

4. Liberty seeks waiver of the following sections of the Commussion’s mles: Section 15.503(d),
which requires that a UWB transnutter at any point m time have a fractional bandwidth equal to or greater
than 0.20 or a UWB bandwidth equal to or greater than 300 megahertz. regardless of the fractional
bandwidth; Section 15.31(c), which requires measurements to be made with the frequency sweep stopped;
and Section 15.521(d), requires that that if pulse gating 15 emploved where the transmitter is quiescent for
intervals that are long compared to the nominal pulse repetition interval measurements shall be made
with the pulse train gated on® Liberty also seeks a waiver of Section 15.5117s use limitations to allow for
the use of HEXWAVE devices by private security personnel * The three paragraphs of Section 13.511
subyject to Liberty’s waiver request relate to eligibility requirements for the operation of such surveillance
systems to law enforcement, fire or emergency rescue organizations, or by manifacturers licensees,
petrolenm licensees or power licensees; require that operation nmst be coordinated with the Federal
govermment; and specify that swrveillance systems nmst bear the statement that: “Operation of this device
is restricted to law enforcement, fire and rescue officials, public utilities, and industrial entities. ™

5. The Office of Engineering and Technology (OET) sought comment on Liberty's waiver
request. While no party filed comments specifically addressing technical concerns regarding the warver
request, Liberty's request was cited in a letter that Cisco Systems, Inc. and Hewlett Packard Enterprise
Company filed in mmiltiple proceedings askng that the Comnussion evaluate the UWD rules as part of a

comprehensive proceeding.”
. DISCUSSION

6. We are anthorized to grant a waiver under Section 1.3 of the Commission's rules if the
petitioner demonstrates good cause for such action. ™ Good cause, in turm, may be found “where

* See Revision af Part 15 of the Commizsion s Rules Regarding Ultra-Wideband Transmissien Systems, ET Docket
No. 98-153, Order, 17 FCC Red 13522 (2002).

47 CFR §§ 15.503(d). 15.31(c). and 15.521(d), respectively.

% See Letter from Aman Bhardwaj, President, Liberty Defense Holdings to Marlene H. Dortch, Secretary, Federal
Communications Commission, ET Docket No. 19-217 (filed Oct. 2, 2019) (defining “private security personnel” to
mean mdividuals and orgamzations (other than public law enforcement personnel and agencies) that primanly are
engaged in the detection of crime and threats to people and property at sites at which people azgrezate, including
providers of (1) proprietary or contractual guard and screenmg services, (n) electronic secunty systems mntegration
and management services, and (111} security consulting services).

747 CFR § 15.511(b) mtroductory text, (b}2), and (f). The specific Federal Government coordination procedures,
detalled in Section 15.5235, require users to diselose operational areas and other information to the Commission’s
Office of Enzineering and Technolozy, which coordinates with the Federal zovernment through the National
Telecommunications and Information Admimstration (NTIA).

¥ Office of Enginsering and Technology Seeks Comment on Liberty Defense Holdings, LTD. Reguest for Waiver of
Certain Part 15 Ultra- Widshand (UTWE) Rulss, Public Notice, DA 19-706 (OET 201%); Office of Engineering and
Technelogy Extends Comment Cyvele Deadlines on Liberty Dafense Holdings, LTD. Request for Waiver of Certain
Parr 15 Ultra-Wideband (UWE} Rules, Public Notice, DA 19-217 (OET 2019).

Y Letter from Mary L. Brown, Cisco, and Chuck Lukaszewski, Hewlett Packard, to Marlene H. Dortch, Secretary,
Federal Commumecations Commission, in various deckets including ET Docket No. 19-217, (filed Mov. 13, 201%)
{Cisco/HPE UWB Latter).

W4T CFR § 1.3, See also ICO Global Communicarions (Holdingz) Limited v. FOC, 428 F.5d 264 (D.C. Cix. 2005);
Nartheast Cellular Telephone Co. v. FCC, 897 F.2d 1164 (D.C. Cir. 1980); WAIT Radie v. FCC, 418 F.2d 1153
(D.C. Cir. 1968).
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particular facts would make strict compliance inconsistent with the public interest.”! To malce this public
inferest determination, the waiver cannot undemune the purpose of the rule. and there nmst be a stronger
public interest benefit in granting the waiver than in applying the mile.!” The UWE standards in Part 13
were adopted to ensure that UWE devices, meluding surveillance devices, do not canse harmfil
interference to authorized radio services. including those operated by the Federal Government." As
discussed below, we find that, with appropriate operational and techmical nmtations, granting Liberty’s
request for waiver poses no greater risk of causing harmful interference to radio communications services
than any other surveillance device operating under our rmules. In addition. we find that there is a stronger
public interest benefit in granting this waiver than in strictly applying the rules. HEXWAVE devices can
provide protection and safety to the Amernican public by passively detecting weapens and other threats in
public venues. Thus, we find that the waiver standard has been met.

A Waiver of the UWE definition in Section 15.503(d)

Section 15.503(d) of the Commission’s rules defines a UWB transmitter as a device that “at
any point n time” has an TTWB bandwidth equal to or greater than 500 megahertz or a fractional
bandwidth equal to or greater than 0.20.% Liberty describes the HEXWANVE as using a set of
“clurplets.™ It sweeps a confimmous waveform signal through a 200-megahertz block of spectrum,
followed by a 100 nanosecond quiet period. The device then sweeps through the next 200-megahertz
block of spectrum. These clurplets are grouped together in sets of three, spanning a total of §00
megahertz.* Each of these individual transmissions is less than 500 megahertz in bandwidth “at any
potnt in time” and Liberty’s device does not have a 0.20 or greater fractional bandwidth Thus, even
though the device has a total bandwidth that exceeds 500 megahertz, it wonld not meet the definitional
requirement for operation under the U'WEB rules becanse of the quiet peniod between each churplet.!”

8. The UWB imaging rules were designed to accommodate devices that enut mmpulsive or
transient-like signals that are spread across a very wide bandwidth to prodoce an image of objects within
the ground or other materials. ™ The primary difference between the Liberty device and other UWB
surveillance systems devices provided for in the mles is that the HEX'WAVE uses an array of closely
spaced transmitting‘receiving antennas that transomt sequentially over a large band of spectrum to gather
all the needed data. This modulation scheme 15 fonctionally equivalent to other types of UWB imaging
devices in that it uses transient-like signals spread across a wide bandwidth. The risk of interference 15 no

! Northeast Cellular, 897 F 24 at 1166; ses also ICO Global Commmications, 428 F.3d at 269 (quoting Nertheast
Cellulary; WAIT Radie, 418 F.2d at 1157-59.

12 See, e.g., WAIT Radio, 418 F.2d at 1157 (stating that even though the overall objectives of a general rule have
been adjudged to be in the public interest, it 15 poszible that application of the mle to a specific case may not serve
the public interest if an applicant’s proposal does not undermine the public interest policy served by the mle):
Northeast Cellular, 887 F.2d at 1166 (stating that m granting a warver, an agency must explain why deviation from
the general rule better serves the public interest than would strnict adherence to the rule).

¥ Revision af Part 15 of the Commizsion's Rulas Regarding Ultra-Wideband Tranzmizsion Systems, ET Docket No.
98-153, First Report and Order, 17 FCC Red 7435 (2002) (UWE First R&O); s6s also, 47 CFR §§ 15.501-15.525.

4 47 CFR §15.303(d).
1* Liberty Warver Request at 6.
16 Jd.

17 Stepped and swept frequency devices like Liberty’s have a difficult ime meeting the rule’s techmucal
specifications because the large bandwidth 15 achieved by stepping or sweeping a namrow signal through the broader
frequency rangze, and therefore won't be mstantanecusly wide enough to meet the mles’ specific requirements.

'8 Sae UWE First R&O, 17 FCC Fed at 7437-7440, 7450, 7476 and 7434
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greater than that from other such UWE surveillance systems, and so a waiver in this case will not
undermine the mtent of cur mle.

B. Waiver of the measurement procedures in Sections 15.31(c) and 15.521(d)

9. Sectien 15.31(c) of the Commission’s rules sets forth the measurement standards for
unlicensed devices to demonstrate compliance with applicable emissions limits.' This rule requires
swept frequency equipment measwrements to be made with the frequency sweep stopped. Section
15.521(d) sets forth the measurement procedures for UWB devices to demonstrate compliance with
applicable emissions limits.™ For emissions above 960 MHz, this rule requires that, if pulse gating is
used and the transmitter is quiescent for longer mtervals than the nominal pulse repetition interval,
measurements are made with the pulse tram gated on. Liberty observes that, since this mule was adopted,
the Commission has permitted other UWB transmitters operating above 960 MHz that use frequency
stepping techniques to be measured nsing an average detector with the transmitter operating i its normal
made, i.e.. with the sweeping function active.” Liberty claims that the HEXWAVE will meet all other
emission lmits and technical requirements under the UWB miles when measured with the sweeping
function active. 2

10. We recogmized in prior orders granting waivers of the measurement procedures for UWB
transmitters. where emissions were permitted to be measured with the transmitter operating in its normmal
transmission mode, that the interference aspects of a transmitter emploving frequency hopping, frequency
stepping, or gating are quite similar. as viewed by a receiver. ™ That is becanse transmitters using these
burst formats appear to the receiver to emit for a short period of time followed by a quiet period ™ We
concluded that “any requirement to stop the frequency hopping, band sequencing, or system gating serves
only to add another unnecessary level of conservatizm to already stringent UWE standards ™™ In
conjunction with NTIA we have farther determined that allowing stepped frequency devices to be
measured with the stepping function on would not increase the interference potential of the device above
that of impulse U'WEB devices if all other emission limits and techmical requirements are met. Liberty’s
request represents an analogous situation. We find that permitting Liberty to demonstrate compliance
with the TUWB surveillance systems emission limits under a waiver of the measurement procedures in
Sections 15.31(c) and 15.521(d) poses no preater risk of causing harmful interference to radio
comnmmications services than any other UWB imaging system operating under our rules, and therefore
will not undermine the purpose of these rules >

1947 CFR §15.31(c).
2047 CFR §15.521(d).

1 Liberty Warver Eeguest at 8-9 (citng warver requests by the Multi-band OFDM Alliance Special Interest Group,
Curiss-Wnght Contrels, and Kyma Medical Technelogies Ltd.).

ZId. at15.

* Sae, o.g., Petition for Waiver of the Part 13 UWE Rsgulations Filsd by the Multi-band OFDM Alliance Special
Intersst Group, ET Docket No. 04-352, Order, 20 FCC Red 5528 (2005) (MBOA-SIG Waiver Order).

#1d,20 FCC Red at 5535.
*Id.,20 FCC Red at 5534.

 See Curtiss-Wright Controls Ine. Request for Waiver af Part 13 af the Commizsion = Rules Applicabls to Ultra-
Wideband Devices, ET Docket No. 10-167, Order, 27 FCC Red 234 2t 242 (OET 2012} (CWCI Watver Order). See
alzo MBOA-SIG Waiver Order, 20 FCC Red at 5531-5536.

27 Our reliance on the MBOA-SIG Warver Order and the CWCI Warver Order in this instance only relates to the
measurement procedures in Section 15.521(d).
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C. Waiver of the eligibility, operational, and disclosure requirements in Section 15,511

11. Section 15.5311(b) mcludes eligibility requirements and coordination requirements with the
Federal Government under section 15.525 applicable to UWB surveillance systems ?* The eligibility
requirements limit the use of fixed swrveillance systems to applications associated with law enforcement,
firefighting. emergency rescue, mamufacturers licensees, petrolenm licensees, or power licensees. This
provision is intended to ensure that surveillance systems are nsed infrequently with a low proliferation
rate to aveid cansing harmful interference to authorized users ® Section 15.511(f) mandates that a
swveillance system carry a statement that the cperation of the system is restricted to law enforcement. fire
and rescue. public vtilities, and industrial entities 3

12. In its waiver request, Liberty argues that while the list of eligible users does not include
private security professionals, reliance on such private security teams is an important component of
efforts to protect vulnerable facilities and public gatherings nationwide ™ A waiver of the eligibility
requirements set forth in the introductory text of Section 15.511(b) wounld permut security professionals
that do not qualify under the law enforcement provision to operate HEXWANVE devices. We find that
Liberty has made a persuasive case that use under the requested waiver will be sufficiently limited so as
not to undermine the purpose of the mle. and that grant of a waiver of this section would be consistent
with our prior decisions. The HEXWAVE is intended for use by trained securnity professionals in limited
locations. According to Liberty, HEXWAVE's price point will have the practical effect of limiting
deployment to high priority events*? In addition, the use scenano — detection of concealed weapon
detection — is exactly the type of targeted law enforcement use that would already be permissible under
Section 15.511(b). but for the fact that the HEXWAVE operators may not themselves be law enforcement
officers. Moreover, grant of a limited waiver in this instance 1s consistent with precedent. where we
found that expanding eligibility requirements to permit a narrow and specific application was justified
where such use would be infrequent and with a low proliferation rate =

13. Therefore, for purposes of this waiver, we adopt a narrowly tailored definition of “private
security personnel” suggested by Liberty in its watver petition ™ to mean individuals and crganizations
(other than public law enforcement personnel and agencies) that primarily are engaged in the detection of
crime and threats to people and property at sites at which people aggregate, including providers of (1)
proprietary or contractual guard and screening services, (11) electronic security systems infegration and
management services, and (iii) security consulting services, which could include security staff who also
held private security licenses or adhere to federal, state, or local private security laws. This definition 1s
designed to ensure that eligibility to use the HEXXWANVE is not extended to members of the general public
who are not otherwise involved in secunty-related activities.

2647 CFR §15.511(b) introductory text and (b)(2).

X UWE First R&O, 17 FCC Red at 7499-7504, paras. 185-201 (2002). Private security firms did not request to be
included in the eriginal hist of permissible uses during the rulemaking and the Commission did not disenss private
security firm users in its decizion.

347 CFR §15.511(f).

1 Liberty Warver Request at 10.

1 at10-11.

** Bag Headrighs, Ine. Request for waiver af Part 15 of the Commizsion s Rules Applicabls to Ultra-Wide Band
Devices, ET Docket No. 16-44, Order, 32 FCC Red 1511 at 1314 (QET 2017) (allowing use of a UWB device
mounted on farming machinery operated in fields that are located 1n rural or predominantly agneultural areas by
parties eligible for licensing under the Part 90 rules).

* Saa supra note 6.

Non-Specific Radio Report Shell Rev. June 2024 Page 32 of 39
Client: Liberty Defense Technologies, Inc., Model: HW2000



Intertek

Report Number:

105998912BOX-006 | Issued: 02/10/2025

Federal Communicatons Commission DA 22-133

14. To further ensure that the purpese of the rule is not undenmined. we will limit the number of
devices that may be deployed under this waiver to 100 in the first year following the effective date of this
Order, to an additional 200 in the second year, and to an additional 300 in the third year for a total of 600
devices at the end of the third year 3* In the fourth year and all subsequent years, Liberty may deploy up
to 300 additional devices per year. Our decision to linut the number of devices and to allow for their
gradual deployment is a cautious approach, so that harmful interference 1ssues can be identified and
addressed in the extremely unlikely event that they were to ocowr. If no interference issues arise, starting
in the fourth vear the FCC. in coordination with NTIA, would consider a request by Liberty to increase
the mumber of devices that may be deployed each year. Devices deployed under the terms of this waiver
may continue to operate after the three-year deployment period ends, provided there 15 no harmdinl
interference to authorized operations.® As an additional precautionary measure, Liberty has agreed to
limit the parameters for the HEXWANVE system to those described in its Ex Parte presentation ¥ More
specifically Liberty on its own moticn has agreed to limit the total transmit time of the HEXWAVE
system during a cycle to less than 54 milliseconds and each cycle will be repeated with a period of no less
than 100 milliseconds. This will ensure that the total transmit time will be kept to a mininmm

15. We also find that a waiver of the Section 15.511(b)(2) coordination requirement, with
appropriate conditions, is warranted. The HEXWAVE will be limited in number and only used in
specialized settings (e.g., hotels, schools, and sporting venues). As noted in the Kyma Medical Order, the
coordination process for UWE devices was primarily put into place to keep track of ground penetrating
radars that would potentially be used for extended periods in outdoor locations ™ Unlike the
HEXWAVE, ground penetrating radars are prolific commercial devices that are widely deployed
throughout the United States. In addition, Liberty has agreed to operational restrictions to protect certain
Federal government operations. The 7.145-7.235 GHz and 8.4-8.5 GHz bands are allocated to the space
research service and are used to teceive low-power signals from space by NASA and radio astronomers.
To protect these operations, Liberty has agreed that eperations of HEXWAVE devices should be
prohubited in certain locations and should require coordination with either NASA or radio astronomy at
other locations.

16. To satisfy Federal government coordination interests, we will require Liberty to create and
maintain a record of installations of all devices operating under this waiver, inchuding the identity of the
customer, the type of installation (e.g.. airport or government building. commercial venue). and strest
address and/or geographical coordinates, and must maintain a record of any instances of harmfil
interference caused to Federal government operations. Liberty must make this information available to the
Commission and/or NTIA spon request. Liberty must also inform purchasers that HEXWAVE devices
may not be resold to third parties for use at another installation in the United States without prior notice
and unless arrangements are made for the third-party buyer to meet all the waiver conditions. We will also
require Liberty to actively maintain location information, have the capability of detecting any abnormal
operation, and possess the ability to remotely cease transmission of a HEXWAVE systemupun notice of
interference. ¥ These requirements are consistent with those suggested by Liberty and will assist it and the

35 This matches the deployment numbers that Liberty has endorsed in the record. See Letter from Aman Bhardwaj,
President, Liberty Defense Holdings to Marlene H. Dortel, Secretary, Federal Commumications Commission, ET
Docket No. 19-217 (filed Apr. 24, 2020).

# Liberty must file a modification of itz waiver to depley more than 600 devices or to extend the deployment pened
bevond three years.

37 Sge Liberty Ex Parte Notice filed September 11, 2019, at 2.

3 Seg Kyma Medical Techmolsgies Lid Request for Waiver af Parr 15 of the Commission s Rules Applicabls 1o
Ultra-Widsband Devices, ET Docket Mo. 15-119, Order, 31 FCC Red 5705, 9710 (OET 2016).

* Eaa Liberty Ex Parte filed Dacember 7, 2021.
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Commission in addressing questions that may arise regarding the deployment and operation of
HEXWANVE devices.®

17. We also grant a waiver of Section 13.511(f). to propesly reflect the waiver of Section
15.511(b) by requiring a modified statement of who may operate the HEXWAVE system. Each
HEXWANVE device will be required to bear the following (or a substantially similar) statement in a
conspicuous location on the device: “Operation of this device is restricted to law enforcement, fire and
rescue officials, private security personnel, public utilities, and industrial entities. Operation by any other
party is a violation of 47 US.C. 301 and could subject the operator to serious legal penalties. ™!

D. Waiver conditions

18. This waiver is conditioned on Liberty meeting the specified waiver conditions. We further
note that Liberty is not requesting a relaxation of the restrictive emission limits that are an integral part of
our UWB rules, and which we have acknowledged to be conservative and extremely protective of
incumbent services 2 Because the HEXWAVE nmist comply with these rules, and because it can operate
under a waiver of the four mules we have identified in a manner consistent with the use characteristics
associated with other UWB swrvetllance applications without increasing the potential for harmfil
interference to authorized users, we find good cause to grant the waiver request. We also find good cause
to grant this waiver without first resolving the issues Cisco and Hewlett Packard have raised in their
letter ** Liberty's request is narrowly tailored, can be granted without raising the potential for cansing
harmful interference to authorized services. and can help realize important public safety benefits. By
contrast, Cisco and Hewlett Packard raise general questions of Conumission practice and policy that will
remain available for cur consideration later and in an appropriate context.

19. Accordingly, pursuant to the delegated authonty in Sections 0.31 and 0.241 of the
Commission’s rules, we waive the requirements of Sections 15.31(c), 15.503(d), the introductory text of
15.511(b). 15.511(b)(2), 153.511(f). and 15.521(d) of our mles to pernut the certification and marketing of
the HEXWAVE System. This waiver is subject to the following conditions:

1) The HEXWAVE device shall be certified by the Commussion and must comply with the technical
specifications applicable to operation under Part 15 of 47 CFR. except as permitted below:

(a) the instantanecus bandwidth requirement in 47 CFR. §15.503(d) is waived to permit operation

of the swept-frequency UWB surveillance system;

(b) the measurement requirements in 47 CFR. §15.31(c) and 47 CFR § 15.521(d) are waived to

permit the HEXXWAWVE device to be tested with the frequency sweep active, rather than stopped,

to demonstrate compliance with the maximum permitted average power in Section 15.511;

(c) the eligible user requirements specified in the introductory text of 47 CFR §15.511(b) are

relaxed to also allow use by private security personnel defined as “Individuals and organizations

(other than public law enforcement personnel and agencies) that primarily are engaged in the

detection of crime and threats to people and property at sites at which people aggregate, including

# Sge L-3 Commuumications Security and Detections Systems, Inc. Reguest for Waiver of Sections 15.31(cl, 15.35(B)
and 15.205(a) af the Commission s Rules te Permit the Deplayment of Security Screeming Portal Devices that
Operate in the 20-40 GH=z Range, ET Docket No. 16-45, Order, 31 FCC Red 12310 (OET 2016) (mandatmg a
similar detailed recordkeepmg requirement as a condition o granfing @ waiver).

#1 Sgg Liberty Warver Fequest at Exhabit A

41 Sge UWE First R&O, 17 FCC Red 7433, 7437, para. 1 (stating that “we are concerned, however, that the
standards we are adopting may be overprotective and could unnecessanly constrain the development of UWEB
technology ™).

*% Saa Cisco/HPE UWB Letter, supra note 9.
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providers of (1) proprietary or confractual guard and screeming services, (1) electromic secunty
systems integration and management services, and (1i1) security consulting services™;

(d) the coordination requirement of 47 CFE. §13.511(b)(2) to coordinate directly with the
Commussion and NTLA 15 waived:

(e) m liew of the labeling requirement of 47 CFE. §13.511(f), each HEXXWAVE system shall bear
the following or substantially similar statement in a conspicnous location on the device:
“Operation of this device is restricted to law enforcement, fire and rescue officials. private
security persennel, public utilities, and industrial entities. Operation by any other party is a
vielation of 47 U.5.C. 301 and could subject the operator to serious legal penalties.”

(f) Liberty’s sale of the HEXWAVE system will be limited to law enforcement. fire, and rescue
officials, private security persommel. public utilities, and mdustrial entities as described in
conditions (1)(c) and (1)(e).

2) Liberty shall create and maintain a record of all devices sold under this waiver. which record shall
include all information set forth in 47 CFR. § 15.525(b) to include latitude and longitude
information. This record shall be made available to the Commission and to NTLA upon request.

3) The maximmun EIRP of the HEXWAVE system shall not exceed -41.3 dBm/MHz.

4) The intentional emnissions generated by the HEXCWAVE device must be completely contamed
within the 6-10.6 GHz frequency range.

5) The total transmit time of the HEXWAVE system during a cycle will be less than 54 milliseconds
and each cycle will be repeated with a period of no less than 100 milliseconds.

6) Each HEXWAVE system will be operated such that no two antennas within a single HEXWAVE
system will transmit concurrently.

7) This watver shall apply to the HEXWAVE systems as described herein and provided no changes
are made to the transmitter that would increase the system’s EIRP.

§) Liberty shall:

a) maintain a database, accessible to the FCC and NTIA upon request. of any mstance in
which a deployed HEXWAVE system caused harmful interference to federal operations;
b) in every instance kmow the exact location of the deployment of each HEXWAVE
system due to the terms of its customer agreements and its ability to remotely monitor
operating HEXWANVE systems. and contractually require Liberty’s approval for its
customer to move a HEXWAVE system; and

) maintain remote connectivity to each HEXWANVE to continnously monitor systems
operating in the field. Liberty will take corrective action if there is abnormal operation by
a HEXWANVE system. including terminating operation in the event of interference.

9) Liberty shall mform purchasers that the HEXWAVE device mary not be resold or leased by such
purchasers to third parties for use at another installation i the United States without prior notice
to Liberty and unless appropnate arrangements are made for the third-party buyer to meet all of
the conditions of this waiver.

10} Liberty shall disclose in a manner that would be censpicuous to both initial and subsequent
purchasers of HEXWANVE that these devices may only be operated on a non-mterference basis to
existing and future authorized services and operators of these devices will be required to mitigate
any instances of harmful interference that may occur.

11} Liberty shall limit the number of systems installed nader this waiver to one hundred (100)
installations during the first twelve months following the grant of this waiver and to an additional

8
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two hundred (200) during the second twelve months and to an additional three huadred (300)
during the third twelve months, for a total of no more than six hundred (600) systems at the end
of three years. In the fourth year and all subsequent years Liberty may install vup to three hundred
(300) additional systems per year; any request by Liberty to modify this linut may be considered
by the FCC in coordination with NTIA

12) Liberty shall avoid outdeor deployment within 20 km of the sites listed in footnote 175 131:

Arecibo Observatory. PR 18° 200 37" N, 66°45' 11" W
Green Bank Telescope [GBT) ‘C-V'u . 387 25' 50" N, 79° 50' 23" W

Very Large Armay (VLA). Socorro. NM. . 34T 04 44N, 107737 06" W
Very Long Baseline Array (W_.BA) Stations:
Brewster, WA.. ceeeees 48707 52" N, 1197 41' 00" W
Fort Davis, TX. .. . 30°38'06" N, 103° 56'41" W
Hancoele NH................... 42°56' 01" N, T1° 59" 12" W
KittPeak A7 ... 31757 23N, 111°36'45" W

Los Alamos, NM. .
Mauna Eea HI. .

35%46'30" N, 106° 14" 44" W
195 48'05" N, 1535° 27" 20" W
North Liberty, TA.. . 41748 17" N, 91°34' 27" W
Owens Valley. CA. .. o 314N LIETI63TTW
Pie Town, NM. ... 347 18'04" N, 108° 07" 09" W
St Crom, VI 17545 24" N, 64° 35' 01" W

Coordination is required for outdoor operations within 20 km of the above referenced sites. The
following points of contact must be notified for coordination (please cc esmyansf sov):

VLAVLBA:

Dan “Mert™ Mertely
arao-rfii@nrac edu
phone: (575) 835-7128

Arecibo:

Angel Vazquez
angel@naic.edu

phone: (787) 878-2612 ext 304

Coordination is required for any operations within the National Radio Quet Zone (NRQZ). The
NRQZ and GBT PoC is:

Paulette Woody
nrgza gb nraoc.edu
Phone: (304) 456-2107 (normal); (615) 796-6395 (Google voice) or 304-456-9951 (H)

Notification to esm@nsf sov and the VLAVLBA point of contact is required for any
operaticn/deployment within the geographic area bounded by:

31.367224° N, 109.031505° W
31.367224° N 103.077521° W
34.386150° M. 103.077521° W
34.386150° M. 109.031505° W

Except for within the city limits of Las Cruces, Alamogordo, Roswell, and Carlsbad in NM. and
9
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El Paso, TX. This would assist radio astronomy operations. NSF may request coordination of
operations in the fiture. as the VLA does make use of the frequency range involved, and such
coordination may assist with telescope scheduling.
13) Outdoor deployment shall be avoided within 10 km of the sites listed in Table 1:
Table 1. Exclusion Zone Sites

Location Latitude (dd mm ss) Longitude (ddd mm ss)
AK_ Anchorage 6109 24 N 14959 07TW
AK_ Fairbanks 64 5132 N 14751 04W
AK Uof AK 6451 3TN 147 50 50 W
AK_ North Pole 6448 18N 14730 00 W
AK_ North Pole West AS4 64473TN 1473218W
AK_ North Pole West AS5 644742 N 1473218W
AK_ Poker Flat 6507 00N 1472735W
CA_ Goldstone (DS5-14) 352533N 1165319W
CA_ Goldstone (DS5-24) 352024N 116 5220W
CA. Goldstone (DS5-25) 352015N 1165231W
CA. Goldstone (DS5-26) 352009 N 1165223 W
HI, South Point 1900 50N 1353947TW
SD. Sioux Falls 4344 10N 096 37 21W
VA, Wallops Island 375328N 0752835W
VA Wallops Island 375335N 0752832 W
The outdoor deployment Coordination Zone Sites that should be subject to a 1.2 ki coordination
zone are identified in Table 2.
Table 1. Coordination Zone Sites
Location Latitude (dd mm ss) Longitude (ddd mm ss)
CA LaJolla 325211N 1171507 W
CA. Orange 334738N 1175100 W
CA_ Pasadena 341206 N 1181027 W
CA Poway 3256 18N 1170242W
DE. Newark 3941 01N 0754518 W
FL. 5t. Petersburg 2T4336N 0823755 W
FL. Tallahassee 3023 10N 0841353 W
HI. Honolulun 211754N 1374850 W
IN. Indianapolis 394742 N 0860343 W
IN. Lafayette 402348N 086 54 54 W
KY. Morehead 381131IN 0832620W
LA, Baton Rouge 302443N 091 1044 W
10
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Location Latitude (dd mm ss) Longitude (ddd mm ss)
MD, Greenbelt 38595TN 07651 18 W
MD, Lanham 385740N 076 50 24 W
MD, Suitland 385107TN 076 56 31 W
MI, Peach Mountain 422356 N 083 56 08 W
MS, Stennis Space Center 302205N 0893701 W
MT. Missoula 465534 N 1140535 W
NI, New Brunswick 402848 N 07426 13 W
NM, Albuquerque 350502N 10637 16 W
NY, New Yok 4049 12N 073 5700 W
OF. Corvallis 443404 N 1231639 W
TX. Austin 302342N 0974406 W
TX. Irving 325241N 096 59 53 W
UT. Salt Lake City 4046 00N 11153 13W
WL Madisen 4304 15N 0892424 W

The point of contact for coordination is Bryan Rhodes NASA, Frequency Assignment Program
Manager bryan a thodesi@nasa gov.

14) This waiver and its conditions shall apply only to the UWB devices described herein and are not
to be considered to apply generally to any other UWB operations where further analvsis would be
necessary to assess the potential for impact to other authonized users.

15) A copy of this Order shall be provided with the application for certification of the device.

IV. ORDERING CLAUSES

20. Accordingly, pursuant to authenity delegated in Sections 0.31 and 0.241 of the Commission's
rules. 47 CFR §§ 0.31, 0.241. and Section 1.3 of the Conunisston's rules, 47 CFR. § 1.3, IT IS ORDERED
that the Fequest for Waiver filed by Liberty Defense Holdings, Ltd. on May 8, 2019 IS GRANTED
consistent with the terms of this Order. This action is takeen pursuant to Sections 4(1), 302, 303(e), and
303(r) of the Commmmnications Act of 1934, as amended, 47 U.S.C. Sections 154(1), 302, 303(e). and
303(r). This action is effective upon release of this Order.

21. IT IS FURTHEER. ORDERED that, if no applications for review are timely filed, this
proceeding SHAIT BE TERMINATED and the docket CLOSED.

FEDERAL COMMUNICATIONS COMMISSION

Ronald T. Repasi
Acting Chief
Office of Engineering and Technology

11
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