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Abstract
• Small general aviation (GA) airports are bases for many vital 

community services, e.g., medical airlifts, firefighting, traffic & 
weather reporting, parcel delivery, etc.

• As GA airports become busier, more wireless comm. required: 
mmWave bands promising for short range links, indoors & out

• Channel characterization a pre-requisite for optimal air interface 
design & system deployment; we conducted 30 GHz band  
measurements for path loss

• Airport terminal building similar to office (n~ 2-4, s~3-12 dB)
• Maintenance hangar exhibits small PLE (n<2) & large s (11 dB)

Hardware and Setup

Fig. 1. Measurement Transmitter and Receiver Hardware and Setup

Future Research
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Additional measurements for a metropolitan airport, major 
airports, and at different mmWave frequencies (90 GHz)

Airport Terminal
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Measurement System
• R&S vector signal generator as Transmitter (IF)
• Upconverter (5 to 31 GHz)
• Power amplifier: Pt = 25 dBm
• Directional horn antennas: 10 dB gain,  54˚ beamwidth
• Receiver: mmWave signal analyzer
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Path Loss Models

Measurement Environment

1. LOS

2. NLOS
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1. Run #1

Procedures

2. Run #2

Fig. 2. Measurement setup at JH Owens Field Airport Terminal Path Loss Models

Measurement Environment

• Transmit CW signal through environments: terminal building and 
maintenance hangar

• Measure multiple samples of received power for each location 
(average out small-scale effects). Repeat at multiple locations

• Estimate path loss via link budget equations
PL = EIRP- Pr + Gr – L (equipment &cables)  

• Represent path Loss using different models

Conclusion
Ø In complicated environment—airport maintenance hangar—mmWave link at 30 GHz can be 

successfully established at largest TX-RX separation distance > 25 m (PLmax=110 dB)
Ø PLE in hangar less than that of free-space, indicating that reflecting surfaces (airplanes, 

floor, tool cabinets, aluminum foil on walls) play key role
Ø NLOS signal weaker in airport terminal building because of relatively absorbent surfaces 

such as plasterboard walls, carpeted floors, and wooden doors
Ø For some runs, “sigma” large (> 10 dB) in terminal and hangar, reflecting the very wide 

variation in local conditions and obstacles

Fig. 3. Measurement setup at the Airport maintenance Hanger


