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	SUMMARY

	This paper provides information on a recent case of interference to aviation VHF communications in the United States. After considerable investigation, the source was determined to be LED-based lights that were used to replace fluorescent tube lighting in a maintenance shelter.



1.
INTRODUCTION
1.1
Like many countries, the United States Federal Aviation Administration (FAA) utilizes remote communications air-ground (RCAG) sites to extend VHF aeronautical communications coverage. Recently one of those RCAG sites in California was experiencing intermittent/seemingly random occurances of interference. After considerable investigation, the source was determined to be LED lighting from a maintenance shelter approximately 2.5 kilometers away.

2.
DISCUSSION

2.1
In early March 2017, an FAA RCAG in California began receiving intermittent radio frequency interference (RFI). Due to the mountainous terrain in the vicinity, the RFI could not be seen on the ground, so it was difficult to get a line of bearing toward the source. When however spectrum analyzers were connected to spare VHF antennas on the RCAG antenna towers, the interference could easily be seen. Though only intermittent/random in occurrence, when present the source was a very strong pulsing signal, several hundred MHz wide. Four aeronautical radio frequency channels ( 119.975, 127.8, 306.2 and 353.5 MHz) were impacted.
2.2
After considerable review of potential transmitter sites with direct line of sight (LOS) to the RCAG antenna, the RFI was localized with a bearing toward a microwave site on a mountain approximately 2.5 kilometers away (see Figure 1). As a result, a visit was arranged to that site. 
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Figure 1: Bearing from RCAG to suspected RFI source

2.3
Initial measurements at that site however did not reveal any RFI sources. When the investigator was getting ready to leave, he went into a maintenance shed on the property and turned on the lights. Immediately the RFI source was visible. On/Off testing confirmed that the source was the lighting in the shed (see Figure 2).  In addition, access logs to the shed provided good match between dates/times of access and experienced RCAG RFI events.
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Figure 2:  Spectral characteristics of RCAG RFI source

2.4
The shed lighting appeared to be standard fluorescent tube lighting (see Figure 3), raising the question of whether there had been a failure of the ballast or power supply. Upon further examination however, it was determined that the standard fluorescent tubes had been replaced with LED lights designed to fit into existing fluorescent fixtures. One example of that technology can be found at   http://www.usa.lighting.philips.com/products/product-highlights/instantfit
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Figure 3: LED tube lighting in the maintenance shed

2.5
As a result of the investigation the operator has turned power off to the lights, and labeled the switch with warning sign.  They are going to replace the fixtures and bulbs.
3.
ACTION BY THE MEETING

The meeting is invited to:
a) Note and review the contents of this working paper;

b) When investigating new occurrances of RFI, consider whether LED lighting has recently been installed in the vicinity.
c) Note that some LED light sources are made to direct-replace existing lighting and as such may not be readily identifiable as LED. 
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