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JRG 1A-1C-8B – Radar Out-of-Band Emissions

Drafting Group JRG-DG2 FM-Pulsed Radar Waveforms Work Program

Introduction

At its May 2005 meeting the JRG 1A-1C-8B resolved that a drafting group be formed to review the out-of-band emission limits given in ITU-R SM.1541 for primary radars using FM-pulse waveforms.  This drafting group is to operate entirely via email correspondence and report back to the next JRG 1A‑1C‑8B meeting with recommended changes to ITU-R SM.1541 (if any).

Terms-of-Reference

1. Review the current necessary bandwidth (-20 dB) and –40 dB bandwidth formulas for FM-pulse modulated waveforms; and, if appropriate, recommend more representative formulas.  Priority 1.

2. Review the feasibility of the application of a 40 dB/decade roll-off from the –40 dB bandwidth with these new formulas for practical combinations of waveform parameters.  Priority 2.

Priority 1 Milestone: December 15, 2005

Priority 2 Milestone: June 15, 2006

Relevant JRG Contributions: JRG-7, 10, 12, 13, 17, 19, 21, 32, 33, 35, 37, and 38.

Membership

The following administrations/sector members and people have expressed interest in participating in the work of Drafting Group JRG-DG2:

	Administration
	Name
	Email Address

	USA
	Larry Brunson*
	lbrunson@ntia.doc.gov

	USA
	Robert Sole
	rsole@ntia.doc.gov

	USA
	Robert Hinkle
	rhinkle@toad.net

	UK
	John Holloway
	john.r.holloway@BAESystems.com


* Lead contact

Please contact the lead contact (Larry Brunson, USA, lbrunson@ntia.doc.gov) with names and email addresses of any others interested in participating in the work of this drafting group.

Work Program

Background

Several JRG contributions (JRG-7, 13, 19, 21, 32, 33, 37, and 38) have established that the current formulas for FM pulse may result in bandwidths that are too small for low compression ratios, and too large for high compression ratios.  This was based on both theoretical and practical considerations.  It was the view of the JRG that further studies should be conducted to review the necessary bandwidth (BN) and the ‑40 dB bandwidth (B-40) given in ITU-R SM.1541 for FM-pulse modulated waveforms (See report of the First meeting, JRG-25).  Contributions to the second meeting of the JRG further confirmed the need of the study (See JRG-46 Rev. 1). 

It was noted by the JRG that theoretical analysis does not take into account practical implementation factors associated with these types of pulses such as AM to PM conversion, and other sources of noise from amplifying devices are not covered in the theoretical analysis submitted to date.  Thus, the -40 dB bandwidth formulas should allow for implementation factors.  To the extent practical, measurements should be used to verify the practicality of achieving the -40 dB bandwidth formulas.

Related to achievable roll-offs from the -40 dB bandwidth, the JRG agreed that further work is required to assess what can be practically achieved from current state-of-the-art techniques.  It was the view of the JRG that it is considered impractical to require the development of any new and unproven technologies, such as better amplifying devices for driven systems or super-low-loss-fast-tuning-high-power filters, in the time frame required for the adoption (or not) of the design objective (2007).  However, any changes to the OOB roll-off should reflect what can be achieved from current “best practice”, not on what was achieved historically when the need for spectrum control may have not been paramount (JRG-21).

Approach

1. Establish a suitable analytical model for the bounds of the emission spectrum of an FM-Pulse waveform.

2. Through simulations and/or measurements establish the ability of the model established in step 1 to correctly model the emission spectrum of FM-pulse waveforms.

3. Use the model established in steps 1 and 2 to derive more representative formulas for BN and B-40.  To the extent practical, verify the formulas through measurements using Recommendation ITU-R M.1177.

4. Assess the feasibility of increasing the roll-off from B-40 (established in step 3) to 30 or 40 dB/decade for practical combinations of waveform parameters.  To the extent practical, verify the formulas through measurements using Recommendation ITU-R M.1177.

5. Coincident with step 4, assess the feasibility of regulating rise time in a way that would reduce bandwidths and improve spectrum roll-off in the out-of-band domain.
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