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Summary and Purpose of Document
This document provides a summary of the current status of a number of ITU-R Recommendations that contain information on meteorological radars and wind profiler radars.
Action Proposed
The SG-RFC may wish to develop a plan of action to ensure the ITU-R radar Recommendations are consistent, accurate, and contain the most up-to-date information.

Review of Status and Accuracy of ITU-Recommendations containing information on meteorological radars, including wind profiler radars
The ITU-R has published a number of Recommendations that contain technical and operations information on meteorological radars, including wind profiler radars.  ITU-R Working Party 8B is the responsible body within the ITU-R for maintenance of these Recommendations.  A number of inconsistencies were noted between some of the Recommendations during the last meeting of Working Party 8B (September 2005).  A review of the full set of Recommendations of meteorological interest reveals significant work is needed to make the set consistent, accurate and complete.

The information on wind profiler radars and conventional Doppler radars is contained in separate sets of Recommendations.  Therefore, they are treated separately in this document.

Wind Profiler Radar Recommendations-  Four Recommendations were identified in the ITU-R M Series Recommendations that address wind profiler radars.  A list is provided below along with comments regarding potential problems identified with each Recommendation.

ITU-R M.1226-  This Recommendation contains very basic information of an example wind profiler radar operated at frequencies around 50 MHz.  The current version is ten years old and wind profiler technology has most likely advanced such that an update is needed.  In addition, the content of the Recommendation is not sufficient to allow the conduct of sharing studies.  Information on the effects of interference and the appropriate protection criteria for the wind profiler radar are needed.  The emission bandwidth information should also be verified to ensure it is consistent with the work of JRG-1A/1C/8B.

ITU-R M.1085- This Recommendation contains very basic information of an example wind profiler radar operated at frequencies around 400 MHz.  The current version is ten years old and wind profiler technology has most likely advanced such that an update is needed.  In addition, the content of the Recommendation is not sufficient to allow the conduct of sharing studies.  Information on the effects of interference and the appropriate protection criteria for the wind profiler radar are needed.  The emission bandwidth information should also be verified to ensure it is consistent with the work of JRG-1A/1C/8B.  The example sharing issues should also be reviewed to ensure they are still valid.

ITU-R M.1227-  This Recommendation contains very basic information of example wind profiler radars operated at frequencies around 1000 MHz.  The current version of this Recommendation is more recent than the previous two, but a review to ensure the information is still current is needed.  In addition, the content of the Recommendation is not sufficient to allow the conduct of sharing studies.  Information on the effects of interference and the appropriate protection criteria for the wind profiler radar are needed.  The emission bandwidth information should also be verified to ensure it is consistent with the work of JRG-1A/1C/8B.

ITU-R M.1463-  This Recommendation provides details of radar systems operating in the band 1215-1400 MHz, including wind profiler radars operated in 1300-1375 MHz.  Revisions to parts of this Recommendation, unrelated to wind profiler radars, are being proposed by the U.S. to the upcoming Working Party 8B meeting.  A review of this Recommendation should be performed to ensure revisions needed to the wind profiler radar section are performed as well.  The content of the Recommendation is not sufficient to allow the conduct of sharing studies.  Information on the effects of interference and the appropriate protection criteria for the wind profiler radar are needed. 

Conventional Doppler Meteorological Radar Recommendations-  Three Recommendations were identified in the ITU-R M Series Recommendations that address conventional Doppler meteorological radars.  These Recommendations cover different frequency ranges.  In addition, a new Recommendation on the range 8 to 10 GHz is under development in Working Party 8B.   A new potential Recommendation is under development within Working Party 8B that covers many general principles of meteorological radars.  The following is a list of the three existing Recommendations and the one Recommendation under development, and the problems noted with each.

ITU-R M.1464-  This Recommendation covers the band 2700-2900 MHz.  A significant test effort was undertaken in 2002 to conduct measurements on a meteorological radar operated in the band in order to develop the appropriate interference protection criteria.  Theoretical calculations showed the protection criteria should be an interference-to-noise (I/N) level of -14 dB.  Tests showed a protection criteria of -10 dB was needed.  The discrepancy between the -14 dB and -10 dB level is explained in Annex 3 of ITU-R M.1464.  Working Party 8B approved the level of -10 dB based on the test results.  Improvements in the radar receiver and processing would cause the protection criteria to approach the theoretical -14 dB level.  In summary, this Recommendation is relatively up to date, though there are issues with applying a generic -10 dB protection criteria level to all meteorological radars operated in the band 2700-2900 MHz, when the various radars possess different performance requirements and use different minimum signal-to-noise ratios.

ITU-R M.1460-  This Recommendation covers the band 2900-3100 MHz.  The only relationship this Recommendation has to meteorological radars is a radar system discussed in ITU-R M.1464 (Radar G) also operates in the range 2900-3000 MHz.  The radar discussed in M.1460 is the system used for the protection criteria tests in the band 2700-2900 MHz.  The results of the meteorological radar protection criteria tests should also apply to ITU-R M.1460.  ITU-M.1460 applies a generic I/N level of -6 dB to all radars contained in the Recommendation.  As a result, a level of -6 dB could be incorrectly applied to limited number of meteorological radars operating in 2900-3000 MHz.  In addition, a further search should be conducted to verify no other meteorological radar systems are operated in the band 2900-3100 MHz. 

ITU-R M.1638-  This Recommendation covers the frequency range 5250 to 5850 MHz.  This Recommendation applies a generic I/N protection level of -6 dB to all radars in the subject frequency range, but also mentions an I/N = -10 dB may be more appropriate for meteorological radars with the matter needing further study.  

ITU-R M.[8-10GHZ]-  This Preliminary Draft New Recommendation is still under development in Working Party 8B, to support the work of WRC-2007 Agenda Item 1.3.  It covers the frequency rage 8 to 10 GHz, providing technical and operational characteristics of many types of radars, including meteorological radars.  The definition of interference protection criteria for meteorological radars is not clear, resulting in the application of the generic I/N value of -6 dB.  An  I/N = -6 dB may be inappropriate for meteorological radars operated in this band.  This Preliminary Draft New Recommendation will most likely be approved by the upcoming meeting of Working Party 8B to be forwarded to Study Group 8.  This progress is needed to complete the study work on WRC Agenda Item 1.3

Summary-  In summary, the largest problem with the inventory of ITU-R Recommendations containing information on meteorological and wind profiler radars is the lack of protection criteria and the inconsistent application of protection criteria where defined.  A common approach to defining protection criteria is needed.  A single value could be applied to meteorological radars operated in each band, or to all meteorological radars in all bands.  This may not provide the most accurate protection criteria since different radar systems are designed with different performance objectives, and required protection criteria are dependent upon those performance objectives.   So an alternative approach is to provide the methodology and information to calculate the required protection criteria for any radar system based on its performance objectives.  This is currently proposed in a U.S. contribution to Working Party 8B.  However, use of different protection criteria for different radar systems makes the conduct of studies more complex. 

Other problem areas include dated information and lack of representative characteristics for all types of meteorological radars operated in a particular frequency band.  Members should review the Recommendations to ensure the technical and operational characteristics of their radar operations are adequately addressed.

