time during which the radar antenna’s main |lobe was ained directly at the RSM.
O course, if operational constraints allow it, the radar can be continuously
pointed at the RSM5, pernmitting a very short dwell time, reducing the tine
required to conplete the neasurement. As the neasurenents are nmade, the nea-
sured data are graphed. The operator may add or subtract rf attenuation in 10-dB
steps as required to keep the signal within the linear measurement range of the
system  Software conpensates for rf attenuation so that the graphed data are
continuous and appear to have been neasured by a system with larger dynamc
range. In sone extrenme situations where the conbination of preelection and
attenuation did not’ provide sufficient dynamc range, a notch filter--tuned to
the radar center frequency--was inserted at the nmeasurement systeminput. The
insertion loss of the filter is compensated by the noise diode system calibra-
tion routine to give a correct center frequency power neasurement for the radar
spectra. Whenever operational constraints pernitted, sequential frequency seg-
ments were neasured until the received radar signal fell below system noise as

illustrated by Figure 3a.

3. DATA ANALYSIS

The RSEC was established to help ensure an acceptable degree of electromg-
netic conpatibility anong radar systems. A detailed explanation of the RSEC is
found in section 5.3. of the Minual of Regulations and Procedures for Federal
Radi o Frequency Managerment (NTIA, 1980).

The RSEC bases an allowabl e emission bandwi dth, B, on certain radar opera-
tional parameters including the radar type, transmtted power, pulse character-
istics, frequency, and procurement or mmjor overhaul date. For purposes of
technical conparability, the sane RSEC was applied to the spectra of all radars
presented in this report, even though a different RSEC category may correctly

apply to the spectra. For the -40 dB bandwi dth we sel ected:

B(_40 dB) LS s Or % , Whichever is |ess,
vt tr
where t = radar pulse width and t_ = radar pulse risetime.

It will be noted, Figure 5, for exanple, that the RSEC linit often starts
several decibels above the peak response of the radar. This difference is from
a correction factor that was added because the measurement bandwi dth was

| arger than the emnission bandw dth.




The data in the enission spectra neasurenents nust be converted to power
density (dBm kHz) before the neasurements can be conpared to the RSEC. Since
the RSEC is in relative terns (sidebands nust be suppressed a certain nunber of
dB below the power level at the fundanental frequency), it night seem reasonabl e
to apply the RSEC directly to the neasured and graphed emission spectra. This
may be incorrect, however, if the radar is neasured with bandwi dths |arger than
|/t, because the peak detector operates on a different pulse shape at the funda-
mental than it does at the sidebands.

The net result of this phenomenon is that the peak energy in the sidebands
is sonetines neasured several decibels too high conpared to the energy neasured
at the fundamental frequency.

The RSEC limts are shown as dashed lines on the enission spectra presented
in sections 4, 5, 6, and 7. Additional information concerning the RSEC selec-
tion and conputation is contained in the Appendix. Values from tables 1 through
4 were used to conpute the RSEC for all of the radar spectra presented.

It should be noted that sone of the paraneters in the tables were not ob-
tained by direct measurenents on the listed radar. Logistic and tine con-
straints did not permt the RSM5 crew opportunities to make all of the neasure-
ments at every radar site. In the tables, wherever a neasured paranmeter is re-
quired, a code letter fromthe following list is used to indicate where the

val ue was obt ai ned.

CODE
M - Measured by RSMS personnel
E - Estimated from best data available (radar operators or

mai nt enance personnel, Radar Standards Handbook, etc.)
G - Government Master File (GW) listings.

4,  SPECTRA OF S-BAND SURVEI LLANCE RADARS

The S-band surveillance radars represent the largest population of fixed
radars in the United States. They are the primary users of the crowded 2700-
2900 MHz band, and are the radars typically seen at nost large airports and
mlitary air bases.

In this section are several spectra of older airport surveillance radars
(ASR S) using conventional magnetrons and one exanple of a nore recent ASR using
a klystron amplifier. Also included in this section is one exanple of a nmli-
tary tactical 3D surveillance radar. Note that, except for the GPN-20, all of
the radars using a conventional nagnetron exhibit the characteristic “porch”, on
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