Comments on RCG Document 6 - proposed changes to ITU-R M1314 

The document attempts to generalise the current ITU-R M1314 relating to techniques for emissions improvement in the 3 & 5 GHz bands to all radars by removing most references to specific bands and adding a substantial amount of new text relating to design considerations for complex waveform radars.

Although this input is only intended to create a new working document, the content could be misleading in ITU.  

The generalised recommendation 2 is that when practical only linear beam or solid-state devices should be used in the design of new radar systems. This statement seems too specific for a document at this stage. For example it takes no account of the substantial improvements in magnetron technology available at higher frequencies.  We recommend that this statement be modified to read “that when practical the best available output device technology should be used in radars to reduce non-harmonic radar emission levels”.

The introduction states that it is “obvious” that when two systems operate off tune from each other transmitter unwanted emissions have a major effect on mutual compatibility and radar systems should be designed to have as rapid a fall off in emission spectrum as possible. This statement may also be misleading in ITU as the nature of radar systems means that they can usually de-correlate interference signal and co-exist even on the same frequency. Indeed this is the main justification for considering upgrading radiolocation to primary status in the 2.9-3.1 GHz band.  We would prefer the first sentence be deleted and replaced with “ To maximise future efficiency of spectrum use, Radar….”

Table 1 refers only to output devices in the 3 –5 Ghz band but the relative life information quoted takes no account of improvements in conventional and rising sun magnetron cathode technology.  For example some newer technology rising sun designs have proven operational lives well in excess of 10 years even in designs operating at frequencies as high as 35GHz.

Although the frequency band is clearly marked, the table will be very misleading in ITU if generalised to other frequencies. For example, the power handling of solid-state devices can be severely limited at higher frequencies. Also at higher frequencies time jitter becomes a major problem for coaxials owing to the shorter pulses employed and often increased time jitter is the life-determining element for co-axial magnetrons in short pulse systems. 

The table also fails to include a range of alternative output devices, some of which have superior spectral emissions performance at other frequencies. Examples include newer technology magnetrons and both Helix and ring-bar TWTs. 

We would prefer that a footnote be added to the table stating  “Note: Alternative output devices may be more applicable for systems operating above 5GHz. These options include, but are not limited to Helix / ring bar TWTs and newer technology magnetrons”. 

We would also prefer that note 1 be amended to read “ life expectancy is normalised relative to a 1970s conventional magnetron and does not reflect the longer life expectancy of newer technology conventional magnetrons.”

Finally table 2 note 3 asserts that magnetron output devices “have inherent pi-1 modes which may be only 40dB below the carrier”.   Whilst this statement may possibly be true for older designs of magnetrons and pulsers operating in the 5 GHz band it is certainly untrue for a modern properly driven magnetron in the 3 GHz or 9 GHz bands and could seriously mislead a future systems designer.
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