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	SUMMARY

	Information on current regulatory and legislative processes reviewing usage of the 3.7 to 4.2 GHz frequency band in the United States



Introduction
Several initiatives have been recently launched in the United States relating to the repurposing of the 3.7 to 4.2 GHz frequency band, at both the regulatory and legislative levels.  Such repurposing is relevant to aviation given the usage of the band for aviation SATCOM backhaul connectivity (remote radio heads and weather data), while also being adjacent to the radio altimeter and WAIC systems in the 4.2-4.4 GHz frequency band.

Background
The recent proposals for 5G mobile broadband have increased demand for higher frequency spectrum that was traditionally deemed less attractive.  In the US, this has been seen at both the regulatory and legislative levels.

Regulatory
The Federal Communication Commission (FCC) is the government regulator of non-federal spectrum in the United States (i.e. private industry usage).  The FCC has been looking for additional means of securing wireless broadband for the US, considering a variety of frequency bands between 600 MHz to 86 GHz.  In July 2017, the FCC released a Notice of Inquiry (NOI) seeking views on spectrum repurposing within the frequency range 3.7-24 GHz.  Within this range, there were specific requests to review the 3.7-4.2 GHz; 5.925-6.425 GHz; and 6.425-7.125 GHz frequency bands given existing private industry requests.  For the 3.7-4.2 GHz frequency band, the current public debate has focused on ‘…point-to-multipoint FS broadband services and by making the band more viable for shorter, last-mile point-to-point FS…’.  This would allow distribution of home broadband at high speed to areas where building fiber into a property may not be feasible given distances, terrain or number of potential customers.  However, the NOI also noted that mobile broadband may also need to be considered, and other frequency bands in the range could also be considered if possible.  Public comments to the FCC are due 2 Oct 2017, with reply comments open until 2 Nov 2017.

Legislative
There has been legislative support for spectrum repurposing, requesting government agencies review spectrum usage and options that may exist to share or repurpose existing allocations with mobile broadband.  A new bill introduced into the US Senate called the AIRWAVES Act is intended to direct government agencies to review and release spectrum for commercial licensing.  The proposed bill details multiple frequency bands that the US regulators should review and/or release to private industry use.  Of note is section 6(a)(1), which states that ‘Not later 4 than December 31, 2019, the Commission, in consultation with the NTIA, shall identify 500 megahertz of additional spectrum in the frequencies between 3700 megahertz and 4200 megahertz to make available for commercial licensed use.’ [footnoteRef:1] The bill has only had initial reading, but given its support from both major US political parties, it is expected to continue to develop in Q3 2017.[footnoteRef:2] [1:  The proposed bill also contains in Section 5(c)(1) text for reviewing L-band aviation radars in the 1300-1350 MHz.  This is part of Project SENSR]  [2:  Obviously, it will be subject to the change as it goes through the political process. ] 


Aviation usage in the 3.7 – 4.2 GHz ‘spectrum neighborhood’
There is substantial interest in the 3.7-4.2 GHz frequency band in the US and other countries.  This presents several challenges for aviation usage within, and adjacent to, the band:

Co-frequency aviation usage
· VSAT connectivity.  Use of VSAT for remote links to aviation communications sites, such as Communication Service Providers (CSPs) with VHF voice or datalink stations.  These are deployed when existing wired infrastructure is not available or unreliable in (primarily) remote locations.  Frequencies used vary depending on the VSAT service sourced by the station operator.  
· NOAAPORT VSAT feeds.  NOAAPORT is a C-band VSAT feed used across the US for weather data from the National Oceanic and Atmospheric Administration (NOAA).

Adjacent band aviation usage
· Radio Altimeter.  An FMCW radar system mounted on almost all commercial aircraft that operates during all phases of flight[footnoteRef:3].  It operates between 4.2-4.4 GHz, sweeping through most of the frequency band to achieve the necessary accuracy.  Performance has been generically defined at the ITU-R level, but out of band performance next to terrestrial high-power transmitters is still not fully understood given the limited information. [3:  System maybe in operation during high-altitude enroute flight, but will be out of range and not providing relevant information] 

· WAIC.  Recently approved and still under development, the 802.11 and 802.15.4 standards are planned to form the basis for the system with very similar RF characteristics.

Discussion
Given the range of aviation systems within or adjacent to the 3.7 – 4.2 GHz frequency band, any such repurposing in the US market could have implications for current domestic and international flights.  Therefore, the aviation industry representatives with access to the United States market must ensure relevant technical information is considered in reviewing the above proposals.  

While avaiation operators in the US and their representatives are willing to support such an initiative, there is a lack of technical data from avionics manufacturers to provide the necessary depth of information.  This is particularly apparent in the radio altimeter system.  Previous studies based on the available data have indicated significant adjacent band limitations for current systems in use, which may have a safety issue for aircraft on approach.  However, a complete understanding of this interference is unknown.  Without providing such information, it is unlikely that regulators will be able to properly factor in aviation systems into the consultation.

Conclusion
The work to identify the aviation systems’ performance with co- and adjacent band interference in the 3.7-4.2 GHz frequency band is essential to understand, and protect, existing aviation systems.  While the work is ongoing in ICAO and aviation standards organizations, timely support in the United States from manufacturers is critical in the next few months to ensure the US regulatory process is fully informed.
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