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1 .  Repor t  Rev is ion  H is to ry  
 

Revision Date Description 

– 9 OCT 2026 Initial Release of Engineering Test Report No. 2601554-02 
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2 .  In t roduc t ion  
This document presents the results of limited output power, radiated emissions and band-edge measurements 
that were performed a ORION® Cellular HLG (hereinafter referred to as the Equipment Under Test (EUT)). 
The EUT is a composite system comprised of a precertified radio module and a host device. The nature of 
these measurements is to ensure that the EUT remain in compliance with the emissions requirements of the 
FCC after the integration process. 
 
The EUT was identified as follows: 
 

EUT Identification 
Description ORION® Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Software/Firmware Version 2.13Q.1148 
Size of EUT 5 in x 2.75 in x 2.5 in 

 
The EUT is equipped with the following radio module: 
 

• Sequans GM02S LTE module, FCC ID 2AAGMGM02SA 
 
The EUT listed above was used throughout the test series. 

3 .  Power  Inpu t  
The EUT was powered by 3.6VDC via a 2-wire, 1.5 m, unshielded twisted pair. 

4 .  Ground ing  
The EUT was not connected to ground. 

5 .  Suppor t  Equ ipment  
The EUT was submitted for testing along with the following support equipment: 
 

Description Model # S/N 
Support Laptop Latitude E5570 Badger Meter tag PC10438 

Actisys IR Dongle ACT-IR224UN-L TA009650 
 

6 .  In te rconnec t  Leads  
The following interconnect cables were submitted with the EUT: 
 

Item Description 
USB Connects laptop to IR Dongle 

 

7 .  Mod i f i ca t ions  Made to  the  EUT 
No modifications were made to the EUT during the testing. 

8 .  Modes  o f  Opera t ion  
The EMC tests were performed with the EUTs operating in the test mode described below. 

8.1. TX 
This mode was achieved by applying 3.6VDC to the EUT with the support equipment attached. The support 
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equipment software was used to configure the EUT into the proper operating mode. 
 

• LTE Band 2 – 1880MHz 
• LTE Band 12 – 707.5MHz 

9 .  Tes t  Spec i f i ca t ions  
The tests were performed to selected portions of, and in accordance with the following test specifications: 
 

- Federal Communications Commission "Code of Federal Regulations", Title 47, Chapter I, Subchapter 
B, Part 24, Subpart D 

 
- Federal Communications Commission "Code of Federal Regulations", Title 47, Chapter I, Subchapter 

B, Part 27, Subpart C 
 

- ANSI C63.26-2015, “IEEE/ANSI Standard for Compliance Testing of Transmitters Used in Licensed 
Radio Services” 

10 .  Tes t  P lan  
No test plan was provided.  Instructions were provided by personnel from Badger Meter Inc. and used in 
conjunction with the FCC "Code of Federal Regulations" Title 47 Part 24, Subpart E, FCC "Code of Federal 
Regulations" Title 47 Part 27, Subpart C, and ANSI C63.26-2015 specifications. 

11 .  Dev ia t ion ,  Add i t i ons  to ,  o r  Exc lus ions  f rom Tes t  Spec i f i ca t ions  
There were no deviations, additions to, or exclusions from the test specifications during this test series. 

12 .  Labora to ry  Cond i t ions  
The following were the laboratory conditions while the EMC tests were performed: 
 

Ambient Parameters Value 
Temperature 23°C 

Relative Humidity 32% 
Atmospheric Pressure 1009.7mb. 

 

13 .  Summary  
The following EMC tests were performed, and the results are shown below: 
 

Test Description Test Requirements Test Methods Results 
Output Power FCC 24; 27 ANSI C63.26:2015 Conforms 

RF Radiated Emissions FCC 24; 27 ANSI C63.26:2015 Conforms 
 

14 .  Sample  Ca lcu la t ions  
 
For Radiated Emissions:  

The resultant field strength (FS) is a summation in decibels (dB) of the receiver meter reading (MTR), 
the antenna correction factor (AF), and the cable loss factor (CF). If an external preamplifier is used, 
the total is reduced by its gain (-PA). If a distance correction (DC) is required, it is added to the total.  
 

Formula 1: FS (dBµV/m) = MTR (dBµV) + AF (dB/m) + CF (dB) + (- PA (dB)) + DC (dB) 
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To convert the Field Strength dBµV/m term to µV/m, the dBµV/m is first divided by 20. The 
Base 10 AntiLog is taken of this quotient. The result is the Field Strength value in µV/m terms. 
 

Formula 2: FS (µV/m) = AntiLog [(FS (dBµV/m))/20] 
 

 
For Effective Radiated Power: 

The resultant effective radiated power is a summation of the matched signal (dBm), equivalent 
antenna gain (dB) and the cable loss factor (dB). 
 

ERP (dBm) = Matched Signal (dBm) + Antenna Gain (dB) – Cable Loss (dB) 
 
Alternatively, the effective radiated power can be calculated by summing the measured conducted 
output power (dBm) and antenna gain (dB) 
 

ERP (dBm) = Conducted Output Power (dBm) + Antenna Gain (dB) 
 

 
For Effective Isotropic Radiated Power: 

The resultant effective radiated power is a summation of the matched signal (dBm), equivalent 
antenna gain (dB) and the cable loss factor (dB). 
 

EIRP (dBm) = Matched Signal (dBm) + Antenna Gain (dB) – Cable Loss (dB) 
 
Alternatively, the effective radiated power can be calculated by summing the measured conducted 
output power (dBm) and antenna gain (dB) 
 

EIRP (dBm) = Conducted Output Power (dBm) + Antenna Gain (dB) 

15 .  S ta tement  o f  Con fo rmi ty  
The Badger Meter Inc. ORION® Cellular HLG, Model No. HLG, Serial No. 185000099, did fully conform to the 
selected requirements of FCC "Code of Federal Regulations" Title 47 Part 24, Subpart E and FCC "Code of 
Federal Regulations" Title 47 Part 27, Subpart C. 

16 .  Cer t i f i ca t ion  
Elite Electronic Engineering Incorporated certifies that the information contained in this report was obtained 
under conditions which meet or exceed those specified in the FCC "Code of Federal Regulations" Title 47 Part 
24, Subpart E and FCC "Code of Federal Regulations" Title 47 Part 27, Subpart C test specifications.  The 
data presented in this test report pertains to the EUT as received by the customer on the test date specified.  
Any electrical or mechanical modifications made to the EUT subsequent to the specified test date will serve to 
invalidate the data and void this certification. 
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17 .  Pho tographs  o f  EUT 

 

HLG 

 
HLG 
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18 .  Equ ipment  L is t  
 

Eq ID Equipment Description Manufacturer Model No. Serial No. Frequency 
Range Cal Date Due Date 

APW10 Preamplifier Planar PE2-35-120-5R0-
10-12-SFF PL11685/1241 1-18GHz 3/18/2026 3/18/2027 

GSE1 SIGNAL GENERATOR (40GHZ) ROHDE & SCHWARZ SMB100A 183099 100KHZ-40GHZ 2/19/2026 2/19/2028 

NTA2 BILOG ANTENNA TESEQ 6112D 28040 25-2000MHz 8/27/2026 8/27/2028 

NWQ1 Double Ridged Waveguide (3M) ETS-Lindgren 3117 66655 1-18GHz 7/13/2026 7/13/2028 

R29F 3M ANECHOIC CHAMBER NSA EMC TEST SYSTEMS 3M ANECHOIC  30MHZ-18GHZ 6/1/2025 6/1/2027 

RBG2 EMI Analyzer Rohde & Schwarz ESW44 101591 2HZ-44GHZ 12/12/2025 12/12/2026 

SHC2 Power Supplies HENGFU HF60W-SL-24 A11372702 24V NOTE 1  

VBV2 COMMERCIAL RADIATED 
EMISSIONS.EXE ELITE  --- --- N/A  

WKA1 SOFTWARE, UNIVERSAL RCV 
EMI ELITE UNIV_RCV_EMI 1 --- I/O  

XPQ3 HIGH PASS FILTER K&L MICROWAVE 4IH30-
1804/T10000-0 4 1.8GHZ-10GHZ 9/16/2025 9/16/2027 

XPQ4 HIGH PASS FILTER K&L MICROWAVE 11SH10-
4800/X20000-O/O 1 4.8-20GHZ 9/16/2025 9/16/2027 

 
N/A: Not Applicable   I/O: Initial Only  CNR: Calibration Not Required 
NOTE 1: For the purpose of this test, the equipment was calibrated over the specified frequency range, pulse rate, or modulation prior to the test or monitored by a 

calibrated instrument. 
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19 .  B lock  D iagram o f  Tes t  Se tup  

 
  

Anechoic Ferrite Chamber

DUT
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Receive Antenna

Radiated Measurements Test Setup



Engineering Test Report No. 2601554-02 
 

Page 10 of 42 

20 .  Ou tpu t  Power  
 

EUT Information 
Manufacturer Badger Meter Inc. 
Test Item ORION® Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Mode TX 

 
Test Site Information 

Setup Format Tabletop 
Height of Support NA 
Type of Test Site Semi-Anechoic Chamber 
Test Site Used R29F 

Type of Antennas Used Below 1GHz: Bilog (or equivalent) 
Above 1GHz: Double-ridged waveguide (or equivalent) 

Notes None 
 

Measurement Uncertainty 

Measurement Type 
Expanded 

Measurement 
Uncertainty 

Radiated disturbance (electric field strength on an open area test site or alternative test site) 
(30 MHz – 1000 MHz) 3.64 

Radiated disturbance (electric field strength on an open area test site or alternative test site) 
(1 GHz – 6 GHz) 4.18 

Radiated disturbance (electric field strength on an open area test site or alternative test site) 
(6 GHz – 18 GHz) 3.81 

 
Requirements 

FCC "Code of Federal Regulations" Title 47 Part 24, Subpart E, Section 24.132(c) 
Mobile and portable stations are limited to 2 watts EIRP. 
 
FCC "Code of Federal Regulations" Title 47 Part 27, Subpart C, Section 27.50(c)(10) 
Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band, and fixed 
and mobile stations in the 600 MHz uplink band are limited to 3 watts ERP. 

  



Engineering Test Report No. 2601554-02 
 

Page 11 of 42 

Procedure 
Radiated measurements were performed in a 32ft. x 20ft. x 14ft. high shielded enclosure.  All power lines 
and signal lines entering the enclosure pass through filters on the enclosure wall.   
 
Preliminary radiated emissions tests were performed to determine the emission characteristics of the EUT.  
For the preliminary test, a broadband measuring antenna was positioned at a 3 meter distance from the 
EUT.  The entire frequency range from 30MHz to 10.0GHz was investigated using a peak detector function.  
 
The final open field emission tests were then manually performed over the frequency range of 30MHz to 
10.0GHz. 
 
For EIRP or ERP: 
 
The EUT was placed on the non-conductive stand and set to transmit.  A bilog antenna (double ridged 
waveguide antenna for all measurements above 1GHz) was placed at a test distance of 3 meters from the 
EUT.  The resolution bandwidth (RBW) of the spectrum analyzer was set to greater than the 6dB 
bandwidth.  The EUT was maximized for worst case emissions (or maximum output power) at the 
measuring antenna.  The maximum meter reading was recorded. 
 
The equivalent power was determined from the field intensity levels measured at 3 meters using the 
substitution method. To determine the emission power, a dipole antenna (double ridged waveguide antenna 
for all measurements above 1GHz) was then set in place of the EUT and connected to a calibrated signal 
generator. The output of the signal generator was adjusted to match the received level at the spectrum 
analyzer. The signal level was recorded. The reading was then corrected to compensate for cable loss (and 
antenna gain for all measurements above 1GHz), as required. 
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Test Details 

Manufacturer Badger Meter Inc. 
EUT ORION Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Mode TX 
Test Output Power 
Frequency Tested B2 1880MHz 
Notes None 

 
        Calculated Equivalent      
    Meter   Sig. Gen. Antenna Cable   EIRP 

Freq. Ant Reading   Reading Gain Loss EIRP  Limit 

MHz Pol (dBuV) Ambient (dBm) (dB) (dB) (dBm) (dBm) 

1880.00 H 80.3   14.2 1.4 3.0 12.6 33.0 
1880.00 V 85.3   21.9 1.4 3.0 20.3 33.0 
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Test Details 
Manufacturer Badger Meter Inc. 
EUT ORION Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Mode TX 
Test Output Power 
Frequency Tested B12 707.5MHz 
Notes None 

 
        Calculated Equivalent      
    Meter   Sig. Gen. Antenna Cable   ERP 

Freq. Ant Reading   Reading Gain Loss ERP  Limit 

MHz Pol (dBuV) Ambient (dBm) (dB) (dB) (dBm) (dBm) 

707.50 H 87.1   15.1 0.0 1.8 13.3 34.8 
707.50 V 91.7   22.4 0.0 1.8 20.6 34.8 
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21 .  RF Rad ia ted  Emiss ions  
 

EUT Information 
Manufacturer Badger Meter Inc. 
Test Item ORION® Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Mode TX 

 
Test Site Information 

Setup Format Tabletop 
Height of Support NA 
Type of Test Site Semi-Anechoic Chamber 
Test Site Used R29F 

Type of Antennas Used Below 1GHz: Bilog (or equivalent) 
Above 1GHz: Double-ridged waveguide (or equivalent) 

Notes None 
 

Measurement Uncertainty 

Measurement Type 
Expanded 

Measurement 
Uncertainty 

Radiated disturbance (electric field strength on an open area test site or alternative test site) 
(30 MHz – 1000 MHz) 3.64 

Radiated disturbance (electric field strength on an open area test site or alternative test site) 
(1 GHz – 6 GHz) 4.18 

Radiated disturbance (electric field strength on an open area test site or alternative test site) 
(6 GHz – 18 GHz) 3.81 

 
Requirements 

FCC "Code of Federal Regulations" Title 47 Part 24, Subpart E, Section 24.238 
The power of emissions shall be attenuated below the transmitter power (P) by a factor of at least 43 + 10 
log (P) dB. P in watts. 
 
FCC "Code of Federal Regulations" Title 47 Part 27, Subpart C, Section 27.53(g) 
For operations in the 698-746 MHz band, the power of any emission outside a licensee's frequency band(s) 
of operation shall be attenuated below the transmitter power (P) within the licensed band(s) of operation, 
measured in watts, by at least 43 + 10 log (P) dB. 
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Procedure 
Radiated measurements were performed in a 32ft. x 20ft. x 14ft. high shielded enclosure.  All power lines 
and signal lines entering the enclosure pass through filters on the enclosure wall.   
 
Preliminary radiated emissions tests were performed to determine the emission characteristics of the EUT.  
For the preliminary test, a broadband measuring antenna was positioned at a 3 meter distance from the 
EUT.  The entire frequency range from 30MHz to 18.0GHz was investigated using a peak detector function.  
 
The final open field emission tests were then manually performed over the frequency range of 30MHz to 
18.0GHz. 
 
The EUT was placed on the non-conductive stand and set to transmit. A bilog antenna, double ridged 
waveguide antenna for all measurements above 1GHz, was placed at a test distance of 3 meters from the 
EUT. The resolution bandwidth (RBW) of the spectrum analyzer was set to 100kHz, 1MHz for 
measurements above 1GHz. The EUT was maximized for worst case emissions (or maximum output 
power) at the measuring antenna.  The maximum meter reading was recorded. 
 
The equivalent power was determined from the field intensity levels measured at 3 meters using the 
substitution method.  To determine the emission power, a dipole antenna, double ridged waveguide 
antenna for all measurements above 1GHz, was then set in place of the EUT and connected to a calibrated 
signal generator.  The output of the signal generator was adjusted to match the received level at the 
spectrum analyzer.  The signal level was recorded.  The reading was then corrected to compensate for 
cable loss and antenna gain for all measurements above 1GHz as required. 
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Test Setup for Radiated Emissions: 30MHz to 1GHz, Horizontal Polarization 

 
Test Setup for Radiated Emissions: 30MHz to 1GHz, Vertical Polarization 
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Test Setup for Radiated Emissions: 1GHz to 18GHz, Horizontal Polarization 

 
Test Setup for Radiated Emissions: 1GHz to 18GHz, Vertical Polarization 
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Test Details 

Manufacturer Badger Meter Inc. 
EUT ORION Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Mode TX 
Test Radiated Emissions – Preliminary Emissions 
Frequency Tested B2 1880MHz 
Notes None 
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Test Details 

Manufacturer Badger Meter Inc. 
EUT ORION Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Mode TX 
Test Radiated Emissions – Spurious Emissions 
Frequency Tested B2 1880MHz 
Notes Transmitter Power = 23.2dBm 

 
        Calculated Equivalent     Attenuation   
    Meter   Sig. Gen. Antenna Cable   Below Minimum 

Freq. Ant Reading   Reading Gain Loss EIRP  Output Power Attenuation 

MHz Pol (dBuV) Ambient (dBm) (dB) (dB) (dBm) (dB) (dB) 

3760.00 H 26.2 * -36.8 5.1 4.3 -36.1 59.4 36.2 
3760.00 V 27.8 * -34.0 5.1 4.3 -33.3 56.6 36.2 

5640.00 H 48.6 * -50.5 5.7 5.3 -50.1 73.4 36.2 
5640.00 V 49.6 * -49.7 5.7 5.3 -49.3 72.5 36.2 
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Test Details 
Manufacturer Badger Meter Inc. 
EUT ORION Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Mode TX 
Test Radiated Emissions – Preliminary Emissions 
Frequency Tested B12 707.5MHz 
Notes None 
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Test Details 

Manufacturer Badger Meter Inc. 
EUT ORION Cellular HLG 
Model No. HLG 
Serial No. 185000099 
Mode TX 
Test Radiated Emissions – Spurious Emissions 
Frequency Tested 707.5MHz 
Notes Transmitter Power = 23.0 dBm 

 
        Calculated Equivalent     Attenuation   
    Meter   Sig. Gen. Antenna Cable   Below Minimum 

Freq. Ant Reading   Reading Gain Loss ERP  Output Power Attenuation 

MHz Pol (dBuV) Ambient (dBm) (dB) (dB) (dBm) (dB) (dB) 

1415.00 H 26.1 * -42.4 1.6 2.6 -43.4 66.4 36.0 
1415.00 V 26.4 * -40.1 1.6 2.6 -41.1 64.1 36.0 

2122.50 H 53.9   -50.6 1.7 3.2 -52.1 75.1 36.0 
2122.50 V 58.0   -45.6 1.7 3.2 -47.1 70.1 36.0 

2830.00 H 51.1   -55.4 3.8 3.8 -55.4 78.4 36.0 
2830.00 V 56.7   -48.0 3.8 3.8 -48.0 71.0 36.0 

3537.50 H 49.7 * -54.6 5.1 4.2 -53.7 76.7 36.0 
3537.50 V 49.8 * -53.1 5.1 4.2 -52.2 75.2 36.0 

4245.00 H 49.9 * -52.4 5.1 4.6 -51.9 74.9 36.0 
4245.00 V 50.0 * -51.4 5.1 4.6 -50.8 73.8 36.0 
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2 2 .  S c o p e  o f  A c c r e d i t a t i o n  
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