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1. Overview 
L3 Harris Technologies (formerly Harris Corporation) is requesting an FCC Experimental License 
within the allocated Unmanned Aircraft System (UAS) C Band (5030 – 5091 MHz) to perform 
additional testing and validation of our UAS Command & Non-Payload Communications (CNPC) 
Radio System in North Dakota. 
 

1.1. Ongoing “Experiment being conducted in Malabar, FL”  
Harris previously installed a Mobile Command & Non-Payload Communications (CNPC) Radio in 
an Unmanned Air Vehicle (UAV) and communicated to the UAV via a Fixed CNPC Base Station in 
Malabar, FL. This ongoing experiment is being conducted as authorized by FCC Experimental 
License: 

FCC File Number: 0734-EX-CN-2018  
Confirmation Number: EL308994 

 
The primary purpose of this first experiment being conducted at Harris’ Malabar Manufacturing 
facilities in Florida is to test the RF performance of the Harris Software Defined CNPC Radio (Part 
Number HRS301737-001). The results from this experiment are documented in the attached Test 
Report: 

UAS C Band CNPC Radio 
FCC Experimental License 
Experimental Application 0734-EX-CN-2018 
TEST REPORT 

 
The existing Harris Malabar RF Test Range (FCC File No: 0734-EX-CN-2018) is limited in size and not 
able to support simultaneous operations of multiple Ground Stations. Multiple Ground Stations are 
required to demonstrate the ability of the Harris CNPC to support “make-before-break” Network 
Controlled Hand Over” (NCHO) operations for UAVs operating in a BVLOS (Beyond Visual Line of 
Sight). 
 

1.2. Expanded “Experiment Planned for North Dakota”  
Our second experimental UAS operation will be conducted in North Dakota. This rural location is 
ideal for supporting a larger geographic test that allows (3) C Band CNPC Ground Stations to be 
installed over an approximate 50 mile area. The UAV will be operated below 400’ Above Ground 
Level (AGL) and In Accordance With (IAW) all applicable FAA rules  
 

2. Harris Command & Non-Payload Communications (CNPC) Radio System 

Harris Corporation is participating in several key FAA UAS initiatives, including FAA Pathfinder, FAA 

UAS test site projects, the RTCA Drone Advisory Committee and RTCA SC-228. We have also been 

an active participant in RTCA SC-228 “Minimum Performance Standards for Unmanned Aircraft 

Systems” and the follow-on Phase 1 Terrestrial-based CNPC Link (Command & Non-Payload 

Communications) committee   

Based on this experience, Harris is developing initial UAS CNPC Radio and Beyond Visual Line of 

Sight (BVLOS) network capabilities which are at various levels of maturity given current state of the 

UAS standards such as RTCA DO-362 and the more recently published FAA Technical Standard 

Order (TSO) C213. 

Our CNPC Radio systems are now at a point in development that we are ready to perform controlled 

RF radiation testing to verify the integrity and performance of the radio. Following the receipt of 

approval from the FAA we are hereby requesting an Experimental License from the FCC to further 

continue our testing.  
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3. North Dakota - Test Site Area 

NPUASTS is one of only seven nationwide test sites that have been designated by the Federal 

Aviation Administration to research the safe integration of UAS into the national airspace system  

 

Our planned North Dakota BVLOS Test Site will span an area of approximately 50 nm on the east 

side of the state centered about Hillsboro Airport in Traill County. This rural location was selected 

due to it’s strategic convenience between Grand Forks (University of North Dakota) and Fargo (North 

Dakota State University) and is equally convenient to the Northern Plains UAS Test Site (NPUASTS).  

Harris has been a technology innovator and collaborator  

 

Harris has selected (3) existing North Dakota towers for installing the UAS CNPC C Band Ground 

Radio Stations located at Buxton, Hillsboro and Gardner as shown in Figure 3.1 below: 

 
North Dakota Test Site Area of Operation 
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3.1. Buxton, ND - Radio Tower Location 

 

Buxton, ND Radio Tower 

 

Buxton Tower Information 

Lat / Long: 47.59716, -97.08752 

Address: 16218 13th Street, Buxton, North Dakota, 58218-4001 

Structure Type: Self Support 

Ground Elevation: 927 ft. (AMSL) 

Structure Height: 190 ft. (AGL) 
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3.2. Hillsboro, ND – Radio Tower Location 

 

Hillsboro, ND Radio Tower 

 

Hillsboro Tower Information 

Lat / Long: 47.42484, -97.07313  

Address: West of SR-200, 2 miles North of Hillsboro, Hillsboro, North Dakota, 58045-4015 

Structure Type: Guyed 

Ground Elevation: 913 ft. (AMSL)  

Structure Height: 172 ft. (AGL) 

FAA Number 2004-AGL-2009-OE 
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3.3. Gardner, ND – Radio Tower Location 

 

 

Gardner, ND Radio Tower 

Gardner Tower Information 

Lat / Long: 47.181389 -97.061394 

Structure Type: Guyed 

Ground Elevation: 913 ft. (AMSL)  

Structure Height: 70 ft. (AGL) 
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Gardner, ND Architectural Drawing 

 

 

4. C Band Spectrum for Unmanned Air Systems (UAS)  
The FAA has designated C Band Spectrum (5030 – 5091 MHz) for use by UAS. Additionally, the 
FAA Spectrum Office has recommended the band be divided into 41 channels, which are allocated 
based on the Data Class of operation and required bandwidth.  
 
This Experimental License application request is for a “Low, Medium and High-end” 85 kHz channel 
(3 Total) to support initial testing of the Harris Command and NonPayload Communication (CNPC) 
radio designed to support UAS Operations. Our request is to allow Manufacturing Testing of the 
Harris CNPC Radio for channels 3, 23 and 39 for both D1 and D2 as shown in the table below: 
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5. Modulating Signal Description 
Both the fixed (Ground Base Station) and mobile (Unmanned Air Vehicle) transmitters use a GMSK 
(Gaussian Minimum Shift Keying) modulation scheme. Binary ones and zeroes are generated with 
a modulation index of 0.5 and a Bandwidth-Time (BT) product of 0.2. 
 

5.1. RTCA TDD Format 

RTCA DO-362 compliant Time Division Duplex (TDD) structure of 50 millisecond frames with 23 

millisecond uplink and downlink sub-frames. 

RTCA DO-362 Section 2.2.1.3 TDD Frame Structure Is shown below. 

 

DO-362 TDD Frame Structure 

5.2. Harris CNPC TDD Format 

The Harris C Band CNPC Radio utilizes a very similar TDD subframe structure although currently 

with a 200 ms frame as shown below. 

 

Harris CNPC TDD Frame Structure 

Note: As part of our continuing development, Harris plans to modify our TDD structure to be fully 

compliant with the TDD (50 ms) frame structure specified in RTCA DO-362 Section 2.2.1.3. 

 
 
6. UAS Requested Experimental License Channels 

The FAA Spectrum Office has designated (41) channels at (5) different bandwidths (45 kHz, 85 

kHz, 130 kHz, 170 kHz and 205 kHz). Harris is requesting Experimental Licenses at 85 kHz at the 

Low, Medium and High-end of the UAS C Band designated as channels 3, 23 and 39 as shown in 

the figure and chart below: 
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7. FAA Coordination & Approval - Aviation Protected Spectrum channels  
Harris has received approval from the FAA for all (36) Aviation Protected Spectrum channels 
requested by Harris to support our Experimental License applications in North Dakota. The 
details of these approvals including FAA Tracking Numbers are described below: 
 

For additional information please contact: 
FAA Spectrum Office  
Don Nellis  
Donald.Nellis@faa.gov  
(202)267.9779 
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7.1. FAA Approvals Gardner, ND 

 

Gardner, ND Ground and Aircraft Stations 

Channel 3 D1 5041.3125 MHz   

 

Gardner, ND Ground and Aircraft Stations 

Channel 3 D2 5041.3975 MHz   
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Gardner, ND Ground and Aircraft Stations 

Channel 23 D1 5045.6125 MHz   

 

 

Gardner, ND Ground and Aircraft Stations 

Channel 23 D2 5045.6975 MHz  
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Gardner, ND Ground and Aircraft Stations 

Channel 39 D1 5049.0525 MHz   

 

 

Gardner, ND Ground and Aircraft Stations 

Channel 39 D2 5049.1375 MHz   
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7.2. FAA Approvals Hillsboro ND 

 

Hillsboro, ND Ground and Aircraft Stations 

Channel 3 D1 5041.3125 MHz   

 

 

Hillsboro, ND Ground and Aircraft Stations 

Channel 3 D2 5041.3975 MHz   
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Hillsboro, ND Ground and Aircraft Stations 

Channel 23 D1 5045.6125 MHz   

 

 

Hillsboro, ND Ground and Aircraft Stations 

Channel 23 D2 5045.6975 MHz   
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Hillsboro, ND Ground and Aircraft Stations 

Channel 39 D1 5045.0525 MHz   

 

 

Hillsboro, ND Ground and Aircraft Stations 

Channel 39 D2 5045.1375 MHz   
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7.3. FAA Approvals Buxton, ND 

 

Buxton, ND Ground and Aircraft Stations 

Channel 3 D1 5041.3125 MHz 

 

 

Buxton, ND Ground and Aircraft Stations 

Channel 3 D2 5041.3975 MHz 
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Buxton, ND Ground and Aircraft Stations 

Channel 23 D1 5045.6125 MHz   

 

 

Buxton, ND Ground and Aircraft Stations 

Channel 23 D2 5045.6975 MHz 
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Buxton, ND Ground and Aircraft Stations 

Channel 39 D1 5045.0525 MHz   

 

 

Hillsboro, ND Ground and Aircraft Stations 

Channel 39 D2 5045.1375 MHz   
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8. Harris CNPC Airborne (Mobile) Radio   

The Harris CNPC radio is a Software Defined Radio (SDR) that has been guided by the evolution of 

UAS Industry Standards and our participation in SC-228, RTCA MOPs and RTCA DO-362. Our 

CNPC Radio implementation incorporates quad core processors, the latest generation Field 

Programmable Gate Array (FPGA), and a state of the art programmable frequency agile transceiver. 

The radio is a Technology Readiness Level of 7 and sufficiently mature to support Experimental 

Tests and demonstrations.  

The Harris CNPC radio supports the C-band spectrum approved by the FAA for UAS CNPC radio 

use. The radio has 2 RF SMA Connectors to support the option of 2 Spatial Diversity antennas, 

required to mitigate against multipath propagation losses, reducing Bit Error Rates, and improving 

overall link performance. The radio also includes a connector J1 main interface, providing DC Power 

Input, USB, Ethernet, RS-232, etc. and a J2 camera interface, providing video inputs.   

 

 

A web-based Graphical User Interface (GUI) is used to configure the radio. The radio control screen 

allows the operator to configure both ends of the link. A health and status monitoring feature is 

available via the GUI as well.   

9. Harris CNPC (Fixed) Base Radio System 

The Harris ground radio system includes a Harris CNPC radio, RF power amplifier (RFPA), and DC 

power supply. The RFPA increases the RF Power to 10 watts (40 dBm), which fulfills the need to 

close the CNPC Link with sufficient margin (12dB), while capable of supporting a minimum data rate 

of 20 kbps throughout all phases of planned UAV flight.  

For the North Dakota Experimental License we plan on using a COTS omnidirectional C-band 

antenna with a gain of 1 dBi. The CNPC ground radio system will be housed in a NEMA enclosure 

and mounted on existing radio towers at Gardner, Hillsboro and Buxton, North Dakota.  

The Harris CNPC Base Station will be configured as shown in the figure below: 

 

10. Automatic Handover Between Ground Stations 
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One of the most important challenges for the UAS Industry in developing a Beyond Visual Line 

of Sight (BVLOS) network is the ability to automatically connect the UAV without interruption of 

data by establishing a “Make - Before - Break” connection between Ground Stations. 

 

 

Harris CNPC Ground Stations in North Dakota 

 

Harris CNPC Tower Installation 

The continuation and expansion of the original “Harris Experiment” in Malabar, FL. into North 

Dakota will focus on methodologies and processes to enable automatic handovers between 

Buxton, Hillsboro and Gardner to support BVLOS operations. Various software switching 

techniques and algorithms including those predicated on measuring and comparing Receive 

Signal Strength Indications (RSSI) between Ground Stations and UAVs will be evaluated. The 
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efficacy of various algorithms will be evaluated including those based on predicted and 

measured data to ensure link integrity throughout the UAS flight.  

 

 

Simplistic View, UAV Flight from Hillsboro to Gardner 

 

The Harris CNPC Network will continuously monitor all TCP/IP, or the Transmission Control 

Protocol/Internet Protocol connections between the UAV and all CNPC Ground Stations within 

sight. Each nodal connection and the corresponding RSSI will be monitored in real time to 

determine the “Best Quality” connection available. 

  

 

Network Controlled Hand Over (NCHO) via Differential RSSI 

In the above example, the UAV is flying from Hillsboro to Gardner with notional RSSIs being 

recorded throughout the flight. The Hillsboro RSSI1 at location dx1 is 6.50 RSSI units greater 

than the Gardner RSSI2 which results in the Hillsboro Ground Station remaining connected to 
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the UAV. This (UAV to RSSI1) connection continues until the (Gardner RSSI2 > Hillsboro 

RSSI1) by some (TBD) predetermined RSSI level.  

Our North Dakota experiment will perform multiple UAV Flight Tests throughout the coverage 

area to determine the optimum switchover point between towers and to ensure parameters 

such as switching latency between towers has minimal impact on UAS BVLOS operations.  

11. Unmanned Air Vehicle (UAV) Mobile Antenna 

We will evaluate several small form factor blade antennas, that are certified for aircraft use that are 

vertically polarized, low gain (<3 dBi), omnidirectional, with elevation patterns that are near-

hemispherical in coverage such as the Octane and Taoglas mini-UAV antennas shown below:  

1. Octane www.octanewireless.com Model AU-800-6000 shown below: 

 

 

 

 

http://www.octanewireless.com/
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2. Taoglas WCM.10.005QQ111  

 

https://cdn.taoglas.com/datasheets/WCM.10.005QQ111.pdf  

 

Typical UAV (Mobile Antenna) 

 

 

12. CNPC (Fixed) Base Station Antenna 

https://cdn.taoglas.com/datasheets/WCM.10.005QQ111.pdf


Attachment – Form 442 
FCC Experimental License 

 

25 
 

We will also evaluate several base station antennas, that are certified are vertically polarized, low 

gain (<3 dBi), omnidirectional, with elevation patterns that are near-hemispherical in coverage 

such as the Aruba and Southwest Antennas shown below: 

12.1. Aruba Base Station Antenna 

ANT-2x2-5010 is a kit of two omnidirectional antennas for use in 802.11n MIMO mesh link and 

client access applications. The kit contains 

2 differently polarized antennas to be used as a 2x2 MIMO pair, and provides coverage in the 4.9 – 

5.875 GHz frequency band. 

 

Aruba Antenna -2x2-5010 

 

 

Aruba Antenna Patterns 

 

 



Attachment – Form 442 
FCC Experimental License 

 

26 
 

12.2. Southwest Antenna Part # 1032-012 

 

 

Southwest Antenna  

Omni Bifilar Antenna, Circularly Polarized, 4.7 - 5.2 GHz, 3 dBic 

 
Southwest Antenna – Key Parameters 
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Southwest Antenna – Elevation Pattern 

 

FCC OET Experimental License System (ELS) 
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Your payment has been submitted to Pay.gov and the details are below. If you have any questions or you wish 
to cancel this payment, please contact FCC Financial Operations Group Help Desk at ARINQUIRIES@fcc.gov at 
877-480-3201 option 6. 
 
Application Name: Remittance Advice 
Pay.gov Tracking ID: 26CD13CK 
Agency Tracking ID: PGC3151418 
Transaction Type: Sale 
Transaction Date: Sep 21, 2018 2:25:19 PM 
 
Account Holder Name: James Ziarno 
Transaction Amount: $140.00 
Card Type: Visa 
Card Number: ************2221 
 
 
THIS IS AN AUTOMATED MESSAGE.  PLEASE DO NOT REPLY. 

 

 

 

 

 

 

 

mailto:ARINQUIRIES@fcc.gov
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