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United States of America

WORK PROGRAM

Comprehensive Review of the

Radar Spectrum Engineering Criteria (RSEC)
The following is an overview of studies planned as part of the comprehensive review of the Radar Spectrum Engineering Criteria (RSEC). 

1.
Study the feasibility of adding the following classes of radars to a new Criteria F (Exempt from the RSEC, but must comply with commercial standards).

A.  Maritime radionavigation radars in the 2900-3100 MHz, 5470-5650 MHz, and 9300-9500 MHz bands, or 

B.  Aronautical radionavigation and radionavigation radars in the 5350-5470 MHz band, or

C.  Aeronautical radionavigation radars in the 15.4-15.7 GHz bands.

Reason:  In cases where government radionavigation radars operate in the shared government/non‑government bands, an acceptable degree of electromagnetic compatibility is deemed to be that degree of compatibility associated with the radar equipment commercially available to the non‑government community of users.

2.
Delete Radionavigation radars in the 9300-9500 MHz band from Criteria A (Exempt from the RSEC).

Reason:  Included in new Criteria F:

3.
Study the feasibility of phasing out Criteria B (Radars having a rated peak power of more than 1 kW, but not more than 100kW, and operating between 2900 MHz and 40 GHz).


Reason: Criteria B was created mainly to address maritime radionavigation radars using magnetron output devices.  Many of the new solid state radars have output power less than 100 kW.   

4. 
Review the 40 dB bandwidth formulas for FM-pulse radars.


Reason:  The current RSEC 40 dB bandwidth formula is very generous for large compression ratios in order of 10,000.  For radars with compression ratios in the order of 100, the current 40 dB bandwidth may be appropriate.  Preliminary measurements indicate the need to review the 40 dB bandwidth formula for FM-pulse radars.  See figures below.

[image: image1.emf]FM-Pulsed Radar with Low Compression Ratio 

-120

-100

-80

-60

-40

-20

0

20

-20 0 20 40 60 80 100 120 140 160

Frequency, MHz

Received Power Normalized to Maximum (dB)

Data

Mask 1


[image: image2.jpg]Recsved Poner Normlized o Maimurn
@8)
R

FM-Pulsed Radar with High Compression Ratio

-

— o

bt

|
|
AT

a0 w0 oo sm 0 &0 om em
Fraquancy, Mt





5.
Review the 40 dB bandwidth formula for coded pulse radars  


Reason:  The current formulas for coded pulse radars is a function of chip rise/fall time.  The rise time is difficult to measure for minimum shift keying (MSK) radar systems.  

Comment:  Should the RSEC 40 dB bandwidth formula for coded pulse radars be a function of rise/fall time?

6.
Study the feasibility of increasing the roll-off from the 40 dB bandwidth to some dB per decade value supported by new technology and testing/measurements .  The increased spectrum roll-off would be phased in over time.


Reason:  Current radar systems produce radar to radar interference resulting in system performance degradation and inefficient use of the spectrum.  Reduced out-of-band emissions will also enhance compatibility between radar systems and adjacent band systems.  There has been a significant increase in reported cases of adjacent band interference in the last 10 years.

7. If an increased spectrum roll-off is not achievable with in allocated bands, study the feasibility of implementing a greater dB per decade roll-off from the 40 dB bandwidth at the allocated band edges.  Another option may be to require a greater per decade roll-off at specified band edges where potential compatibility problems may occur. 


Reason:  This would enhance compatibility with adjacent band systems.   Particularly for airborne platforms.


Comment:  New state-of-the-art solid state radar systems have RF filters on each T/R module.  These RF filters have 3 dB bandwidths approximately equal to the allocated bandwidths.  The filters are mainly intended to mitigate receiver front-end overload (gain compression).  However, since the filters are after the T/R modules, they also reduce transmitter unwanted emissions. Technology is not currently available for dynamically tuned RF filters at each fundamental frequency.     

8.
Determine the feasibility of lower spurious emission limits.  That is study the feasibility of decreasing the X(dB) level (Spurious level).   The decreased X(dB) level would be phased in over time. 


Reason:  The trend in radars is toward multifunction radar systems with complex modulated waveforms.   Thus, the current RSEC formulas the X(dB) floor can not be applied to multifunction radar systems.  Also, the current radar systems produce radar-to-radar interference resulting in system performance degradation and inefficient use of the spectrum.  Reduced spurious emission limits will also enhance compatibility between radar systems and adjacent band systems.  There has been a significant increase in reported cases of adjacent band interference in the last 10 years.


Comment:  Linear-beam (traveling wave tube, klystron and twystron) and solid state output device radar systems have inherent non-harmonic spurious emissions greater than 100 dB down.  Measurements made on bottled and distributed phased array solid state radars  indicate that harmonic levels of greater than 90 dB can be achieved.      

9.
Retain all of Criteria D (All fixed radars in the 2 700-2 900 MHz band) except change harmonic levels to 80 dB down.


Reason:  Measurements have shown that new solid-state radars can not meet 80 dB down.

10.
Consider adding section on EMC Provisions to Criteria C (All radars not included in Criteria A,B, D, E and F).


Reason:  Enhance compatibility between radiodetermination radar systems.


Comment:  EMC Provisions for Criteria D and E (Wind profiler radars operating at 449 MHz) also need to be reviewed.

11.
Consider deleting local oscillator (LO) radiation limit requirement.


Reason:  There has never been a reported case of radar LO radiation causing interference.  
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