Drafting Group 1: 5th Meeting Progress Report
Introduction

Little correspondence has occurred, though independent contributions to the fifth meeting have made progress against the DG1 terms of reference items.

5th JRG Meeting Contributions associated with DG1 are:
	JRG-77
	The Linear FMCW Spectrum –Theory and Analysis


	JRG-78
	Spectra of FMCW Signals


	JRG-80
	Measuring HF (2-30 MHz) Radars using ITU-R M.1177 and Time Sampling Techniques


	JRG-81
	Comparison of Radar Emission Spectra Measured in the Frequency Domain Versus FFT Results from Time Domain Sampling


	JRG-82
	The Effects of zero-padding FFT’s and the Windowing Function on Time sampled Waveforms


	JRG-85
	Bandwidth formula for Linear FMCW Spectra


	JRG-86
	Comparison of LFMCW 40 dB bandwidth formula and measurements


The focus of these papers is on:
· developing a better understanding of  the ideal spectrum (now have theoretical 20/40dB bandwidth formula),
· study of suitable spectral analysis techniques, and
· acquisition of radar measurements.
DG1 now has measurement data resultsprovided by the US at HF (CODAR), and the UK YIG-tuned data.
Progress against JRG 4th Meeting Action Items
1) Submit measurement data for magnetron and non-magnetron airborne radars. (U.S., Japan and Germany)

2)  Submit measurement data for FMCW radars. (U.S.)

JRG-80, JRG-81

3)  Input on waveform design, bandwidth and roll-off. (ESA-tentative)

4)  Review U.S. proposed 40 dB bandwidth formulas for LFM and FMCW, recognizing the need to still decide on implementation factors.  Feedback to the JRG prior to final meeting will be very helpful.  (all administrations)

JRG - 77, 78, 85, 86 Now have for FMCW theoretically derived 40 and 20 dB bandwidth formula, that needs to be considered against measurements. The JRG-69 40 dB formula was found to be too stringent for conventional FMCW. JRG-80, 81 provide radar measurement spectra, but is not evaluated against the formula (is interpretation correct?).
5)  DG 1 (FMCW) to review whether phase discontinuity should be considered in the 40 dB bandwidth formula.  (DG 1 FMCW)

Not tackled explicitly given there doesn’t appear to be a design objective. 
 However related to this topic JRG – 86 describes the use of Quadratic Phase Coded waveforms as an example of an aperiodic waveform requirement. The 40 dB bandwidth widens and the roll-off rate reduces to20 dB/decade. 
6) Review whether formula is needed for each type of FMCW waveform (eg flyback).  (DG 1 FMCW)

No progress. 

7) Determine whether FMCW can meet the 40 dB roll-off, and review the implications of various measurement approaches and analysis techniques. (DG 1 FMCW)

The theoretical FMCW can meet the 40 dB roll-off, however this is considered too idealistic, given radar implementation issues. No alternative is promoted.
A lot of activity occurred in reviewing measurement and analysis techniques, see JRG-77, 80, 81, 82, 86 for details.

