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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 -- 

6 

Fundamental Emissions  
CFR 47 FCC Part 15, Subpart F, §15.511 (02/2025) 
FCC Waver DA-22-133A1-c3 
RSS-220 Issue 1 (March 2009) Amendment 1 (July 2018) 

Pass 

7 

Operational Bandwidth 
CFR 47 FCC Part 15, Subpart F, §15.511 (02/2025) 
FCC Waver DA-22-133A1-c3 
RSS-220 Issue 1 (March 2009) Amendment 1 (July 2018) 

Pass 

8 
Unwanted Emissions  
CFR 47 FCC Part 15C, 15.209(c) (02/2025) 
RSS-220 Issue 1 Amendment 1, July 2018 

Pass 

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 
DETECTION 

Liberty Defense Hexware – HW2000 HW-05003 

 

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 Artificial 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. 
 

 

mailto:vsafran@libertydefense.com
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Equipment Under Test Power Configuration 

Rated Voltage Rated Current Rated Frequency Number of Phases 
100-264 VAC 15 A 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 
(m) 

Shielding 
 

Ferrites 
 

Termination 
 

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 

Ethernet router MikroTik 
RB962UiGS-

5HacT2HnT-US 
CC500FFFD350/226/USr2 

AC adapter Cull Power SAW30-240-1200U Not labeled 

Galaxy Tab S7 FE Samsung SM-T733 R52RB0KGCJR 

 

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: 
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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 unique 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 
 

Measurement 
Frequency 

Range 

Expanded 
Uncertainty 

(k=2) Ucispr 

Radiated Emissions, 10m 30-1000 MHz 5.6 dB 6.3 dB 

Radiated Emissions, 3m 30-1000 MHz  5.3 dB 6.3 dB 

Radiated Emissions, 3m 1-6 GHz  4.4 dB 5.2 dB 

Radiated Emissions, 3m 6-15 GHz 5.1 dB 5.5 dB 

Radiated Emissions, 3m 15-18 GHz  4.8 dB 5.5 dB 

Radiated Emissions, 3m 18-40 GHz  5.1 dB 5.5 dB 

 

As shown in the table above our radiated emissions labU  is less than the corresponding CISPRU  

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 dBV/m 

RA = Receiver Amplitude (including preamplifier) in dBV 
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 dBV 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 dBV/m.  This 

value in dBV/m was converted to its corresponding level in V/m. 
  

RA = 52.0 dBV 
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AF =  7.4 dB/m  
CF =  1.6 dB   
AG = 29.0 dB    

FS = 32 dBV/m 
 

To convert from dBV to V or mV the following was used: 
 

UF = 10(NF / 20)  where UF = Net Reading in V 

 NF = Net Reading in dBV 
 
Example: 
 
FS = RA + AF + CF – AG = 52.0 + 7.4 + 1.6 – 29.0 = 32.0 

UF = 10(32 dBV / 20) = 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 

BONN001’ 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 

 

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): 
 

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

Humidity 17 % 

Atmospheric Pressure  998.5 mbars 

Comments Scan 3: RE 1 to 18 GHz at 3m 

 
 
Graph: 
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Results: 
 
Peak (PASS) (19) 

Frequency 
(MHz) 

Level 
(dBµV/m) 

EIRP 
Level 
(dBm) 

Limit 
(dBm) 

EIRP 
Level 
Margin 
(dB) 

Azimuth 
(°) 

Height 
(m) 

Pol. RBW Meas.Time(s) Correction 
(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 
(MHz) 

Level 
(dBµV/m) 

EIRP 
Level 
(dBm) 

Limit 
(dBm) 

EIRP 
Level 
Margin 
(dB) 

Azimuth 
(°) 

Height 
(m) 

Pol. RBW Meas.Time(s) Correction 
(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 
Waver DA-22-133A1-c3 
 

Limit applied: Per §15.511, RSS-220 and FCC Waver 
DA-22-133A1-c3 
Pretest Verification w/BB source: Yes 

Test Date 

Test Personnel/ Initials 
Supervising 
Engineer/ 

Initials 
Input Voltage Mode 

Atmospheric Data 

Temp 
C° 

Relative 
Humidity % 

Atmospheric 
Pressure mbar 

 
02/06/2025 Kouma Sinn  N/A 

120VAC 
60Hz 

Continuous 
sweep 

21.9 17 998.5 

 
Deviations, Additions, or Exclusions: None 
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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 unique 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 

BONN001’ 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. 
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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. 

 

 
 

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, §15.511, RSS-220 and FCC 
Waver DA-22-133A1-c3 
 

Limit applied: per §15.511, RSS-220 and FCC Waver 
DA-22-133A1-c3 
Pretest Verification w/BB source: Yes 

Test Date 

Test Personnel/ Initials 
Supervising 
Engineer/ 

Initials 
Input Voltage Mode 

Atmospheric Data 

Temp 
C° 

Relative 
Humidity % 

Atmospheric 
Pressure mbar 

 
02/06/2025 Kouma Sinn  N/A 

120VAC 
60Hz 

Continuous 
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 unique 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 
 

Measurement 
Frequency 

Range 

Expanded 
Uncertainty 

(k=2) Ucispr 

Radiated Emissions, 10m 30-1000 MHz 5.6 dB 6.3 dB 

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 5.5 dB 

Radiated Emissions, 3m 15-18 GHz  4.6 dB 5.5 dB 

Radiated Emissions, 3m 18-40 GHz  4.6 dB N/A 

 

As shown in the table above our radiated emissions labU  is less than the corresponding CISPRU  

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 dBV/m 

RA = Receiver Amplitude (including preamplifier) in dBV 
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 dBV 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 dBV/m.  This 

value in dBV/m was converted to its corresponding level in V/m. 
  

RA = 52.0 dBV 
AF =  7.4 dB/m  
CF =  1.6 dB   
AG = 29.0 dB    

FS = 32 dBV/m 
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To convert from dBV to V or mV the following was used: 
 
 

UF = 10(NF / 20)  where UF = Net Reading in V 

 NF = Net Reading in dBV 
 
Example: 
 
FS = RA + AF + CF – AG = 52.0 + 7.4 + 1.6 – 29.0 = 32.0 

UF = 10(32 dBV / 20) = 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. 
 

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 

IW006’ 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 

BONN001’ 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 

ROS011’ ESW44 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
2-2M-2’ 2m 9kHz-40GHz Coaxial Cable - SET2 Huber & Suhner SF102 252675002 

02/27/2024 
02/27/2025 

REA006’ 18GHz High Pass Filter Reactel, Inc 7HS-18G/40G K11 (06)1 04/23/2024 04/23/2025 

EMC018’ 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): 
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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: 
 

Radiated Emissions From 30-1000 MHz 
 

Test Information: 
 

Date and Time 2/6/2025 5:26:26 PM 

Client and Project Number Liberty Defense 

Engineer Kouma Sinn 

Temperature  21.9 deg C 

Humidity 17 % 

Atmospheric Pressure  998.5 mbars 

Comments Scan 12: Ferrite on SBI cable, RE 30-1000MHz  

 
 
Graph: 
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Results: 
 
QuasiPeak (PASS) (22) 

Frequency 
(MHz) 

Level 
(dBµV/m) 

Limit 
(dBµV/m) 

Margin 
(dB) 

Azimuth 
(°) 

Height (m) Pol. RBW Meas.Time(s) Correction 
(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 3.51 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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Radiated Emissions From 1-18 GHz 
 

Test Information: 
 

Date and Time 2/6/2025 7:05:41 PM 

Client and Project Number Liberty Defense 

Engineer Kouma Sinn 

Temperature  21.9 deg C 

Humidity 17 % 

Atmospheric Pressure  998.5 mbars 

Comments Scan 3: RE 1 to 18 GHz at 3m 

 
 
Graph: 
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Results: 
 
Peak (PASS) (19) 

Frequency 
(MHz) 

Level 
(dBµV/m) 

EIRP 
Level 
(dBm) 

Limit 
(dBm) 

EIRP 
Level 
Margin 
(dB) 

Azimuth 
(°) 

Height 
(m) 

Pol. RBW Meas.Time(s) Correction 
(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 
(MHz) 

Level 
(dBµV/m) 

EIRP 
Level 
(dBm) 

Limit 
(dBm) 

EIRP 
Level 
Margin 
(dB) 

Azimuth 
(°) 

Height 
(m) 

Pol. RBW Meas.Time(s) Correction 
(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) 

6 GHz 

10.6 GHz 
Fundamental 

Unwanted Emissions 

Unwanted Emissions 
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Radiated Emissions From 18-40 GHz 

 
 

 

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

Limit applied: per §15.511, RSS-220 and FCC Waver 
DA-22-133A1-c3 
Pretest Verification w/BB source: Yes 

Test Date 

Test Personnel/ Initials 
Supervising 
Engineer/ 

Initials 
Input Voltage Mode 

Atmospheric Data 

Temp 
C° 

Relative 
Humidity % 

Atmospheric 
Pressure mbar 

 
02/06/2025 Kouma Sinn  N/A 

120VAC 
60Hz 

Continuous 
sweep 

21.9 17 998.5 

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