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SUMMARY

This document presents the issues concerning ultra-wideband technology that the Federal Aviation Administration is addressing.  These issues could become a concern for international civil aviation.

1.
Introduction

1.1 The Federal Aviation Administration (FAA) has been involved in an issue with the regarding ultra-wideband (UWB) technology.  The UWB systems are of interest at the present time are generally those systems that are low-powered and use very narrow pulses or impulses that generate a very wide bandwidth, greater than 25% of the center frequency.  Applications of UWB systems include imaging (e.g., through the wall and ground penetrating) and communications (e.g., a local area network) devices with applications for consumers, businesses, and government.  The Federal Communications Commission (FCC) is considering modifying the rules for unlicensed, low-powered devices to accommodate this technology which would allow them to be operated across the radio spectrum that is used by the FAA for safety-related systems.  (See https://haifoss.fcc.gov/prod/ecfs/retrieve.cgi?native_or_pdf=pdf&id_document=6511356101)  The concern of the FAA is that the rule change would be a change in policy that currently prohibits non-safety related services from operating in the same spectrum as safety services.  In addition, a proliferation of UWB devices has the potential to cause harmful interference to critical aeronautical safety systems.  The Global Navigation Satellite System (GNSS) is one of the systems at risk.
1.2 The proponents of UWB technology believe that this technology could have enormous benefits for public safety, consumers and businesses.  Furthermore, UWB technology could create new business opportunities for manufacturers, distributors and vendor that will enhance market competition and enhance the economy.  It is believed that UWB technology may enable increased use of scarce spectrum resources by sharing it when sharing among convention narrowband technology is not feasible.  It is claimed that UWB communication devices will be able to transmit very high data rates over short distances without being affected by multi-path interference.  These communications also have the added benefit of being secure for covert operations.  The UWB radar imaging devices may have application in the automotive industry for collision avoidance and air-bag deployment for example.  Public safety personnel could see through walls in hostage situations or people trapped by fire.  Field disturbance devices can be used for security.  Ground-penetrating radar can be used to detect faults in a roadbed.  All of the applications will not occupy the same spectrum, although some overlap is possible.  The application will dictate where a UWB device operates in the spectrum.
2.
Discussion

2.1
In order to determine the signal level at which GNSS receivers can operate in the presence of UWB interference, the United States Department of Transportation (DOT) has initiated a test program.  The FAA has been closely involved with the test program.  In support of the FAA, the National Telecommunications and Information Administration (NTIA) has embarked on a program to perform electromagnetic compatibility analysis and measurement tests.  The results of all the analyses and tests will be used by the FCC in the development of the regulatory policy for UWB systems.
2.2
The impact of UWB systems on aeronautical systems is not well understood at this time.  The various technical and operational characteristics make it impossible to categorize UWB technology with one description.  Based on what is known, the DOT and NTIA are trying to characterize UWB signals and their equivalence to broadband noise.  Once this is done, the potential for interference can more easily be assessed.  Preliminary analyses and tests by NTIA, DOT, and FCC have shown interference to GPS receivers can occur from even a single UWB device.  Other navigation systems as well as communications and surveillance systems are potential victims of interference from UWB systems, because different UWB systems operate across different parts of the spectrum and across more than one allocated frequency band.
2.3
The FCC has released a Notice of Proposed Rulemaking (NPRM).  All comments on the NPRM are due by October 12.  The FCC will consider test results submitted up to October 30.  The FCC will review the test results of other programs, such as those being conducted by the UWB community.
3.
Conclusion

3.1
The international aviation community must ensure that the implementation of UWB technology does not cause interference to cause interference to radio spectrum used for aeronautical safety services.
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