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UNITED STATES OF AMERICA

DRAFT PRELIMINARY VIEWS FOR WRC-19


Agenda Item 1.15:  to consider identification of frequency bands for use by administrations for the land-mobile and fixed services applications operating in the frequency range 275-450 GHz, in accordance with Resolution 767 (WRC-15)

BACKGROUND:  There are no present international allocations above 275 GHz in the ITU’s Radio Regulations (RR’s).  RR No. 5.565 makes identifications for radio astronomy, earth exploration-satellite (passive) and space research (passive) services.  Advances in microwave technology now make the practical use of this spectrum for communications and related uses to be a real possibility in the next decade or two.  There are also many beneficial passive scientific uses of this spectrum (See Recommendation ITU-R RS.515-5 for satellite passive service applications for this band).  Together, the bands enumerated for these three services in RR No. 5.565 cover the entire spectrum in the 275-450 GHz range.  Consistent with RR No. 5.565, frequencies for fixed and mobile use can be selected provided “all practicable steps” are taken to protect passive services. 

Several ultra-high-speed data communication systems have been identified by other international standards bodies.  While non-radio optical fiber systems are low cost considering equipment cost per unit of capacity and length, in some limited applications such technology has very high installation costs and cannot be installed quickly to restore service disruptions.  For example, wideband terrestrial links in this band could be provide services such as cellular backhaul in places where alternative technologies are not feasible.  Other active services, including the radiolocation service and the amateur service, are also developing and demonstrating applications above 275 GHz.

The nature of the spectrum above 275 GHz is very different than lower bands.  At these frequencies atmospheric absorption is a key propagation issue that affects inter-service compatibility.  Such absorption is both highly frequency dependent and altitude dependent, and would need to be considered in evaluating protection.  Thus absorption loss is lower in the zenith direction than for signals traveling at low elevation angles which pass longer distances in the lower atmosphere.  The millimeter and submillimeter wavelengths in this band allow the use of modest sized directional antennas that can limit their transmissions in azimuth and elevations to a much greater degree than has been possible at lower bands where previous deliberations on passive/active sharing have taken place.  Additionally, intermittent long distance propagation modes such as ducting do not exist at this frequency range.  Another factor to take into account for potential sharing is that most potential terrestrial uses of this spectrum may not require high elevation angles which would limit radiated power distribution to tightly regulated elevation levels that would need to be considered for facilitating band sharing without impacting other desired uses.

Report ITU-R RA.2189 “Sharing between the radio astronomy service and active services in the frequency range 275-3 000 GHz” indicates that the radio astronomy service can share with terrestrial systems due to propagation issues and power limitations of current technology.  For similar reasons, the space research service (passive) may also be able to share with terrestrial communications uses while on the other hand there is no study as of yet of the sharing issues between the Earth exploration-satellite service (passive) and terrestrial use.  

RR No. 5.565 identifies nine bands covering 124 of the 175 GHz between 275 and 450 GHz for both earth exploration-satellite service (passive) and space research service (passive).  Between these nine bands, there are eight gaps ranging from 5 to 10 GHz bandwidth with no EESS (passive) or SRS (passive) identification amounting to 52 GHz of the 175 GHz.  

Since the EESS (passive) and SRS (passive) are satellite-based systems, terrestrial fixed and mobile systems that are designed to keep their transmitted power away from the geostationary satellite orbit by either using frequencies that have high atmospheric absorption such that they cannot impact the satellite or by avoiding illumination of the passive sensor on the satellite through use of highly directional antennas could also be used as a mechanism to potentially share spectrum with these passive systems.  For terrestrial fixed applications, tight control of transmission directionality in shared bands is easier than for mobile applications.  However, there may be certain blocks of passive where retaining the exclusive passive use is the only practical approach due to the nature of the specific observations in those bands.  To protect observations from non-geostationary satellite orbits, alternative spectrum access techniques may be possible.

U.S. VIEW:  The United States supports studies on sharing and compatibility between passive and active services as well as spectrum needs for those services in the ITU-R for WRC-19 agenda item 1.15 under the terms of Resolution 767 (WRC-15).  The U.S. will take into account the results of those studies to consider supporting identification of spectrum at WRC-19 in the frequency range 275-450 GHz for land-mobile and fixed service applications while maintaining protection of the passive services identified in RR No. 5.565.
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