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Spectrum Measurements of a Klystron radar for aeronautical radioNAvigation

Executive summary

Due to an interference investigation, the German monitoring service measured the side band emissions of a long range radar in the vicinity of Bremen city in 2000. This measurement was made off-air under normal working conditions. In the curse of the discussion about more stringent spectrum masks the results of this measurement are provided for the JRG 1A-1C-8B as additional information.

The measurement showed that this high power solid state radar can meet a spectrum mask with 40 dB/decade roll-off in the OOB domain.

A second measurement of the same radar taken directly after the transmitter output showed that the influence of the rotary joint and antenna on the emitted spectrum is relatively low.

Radar parameters

Type:
ASR2000 (Airport surveillance Radar)

Location:
Bremen, Germany

Output device:
klystron

Modulation:
P0N

Frequency:
2808 MHz (Tx A) and 2868 MHz (Tx B)*

Output power (PEP):
1276 kW and 1230 kW

Antenna gain:
34 dB

Pulse length:
1012 and 1024 ns (measured)

Rise time:
148 ns (measured)

Fall time:
169 and 198 ns (measured)

*) The radar consists of two transmitters working on the same antenna. They transmit with a time offset of 2.7 µs, so both transmitters are never up at the same time.

Measurement parameters (off-air measurement)

Date:
2000

Distance to radar:
11 km

RBW:
1 MHz (3dB)

The main emissions were attenuated by two tuneable notch filters. For high frequency offsets, a low noise preamplifier was used to enhance the remaining sideband signal. The resulting measurement dynamic range was about 110 dB.

Measurement parameters (transmitter output measurement)

Date:
20.12.2005

RBW:
1 MHz (6dB)

The signal was taken from the transmitter output through a 60 dB coupler. Again, the main emissions were attenuated by two tuneable notch filters. The resulting measurement dynamic range was about 95 dB.

[image: image1.emf]Spectrum measurement off-air (2000) with  RBW = 1 MHz (3dB)*  and at transmitter output (2005) with  RBW = 1 MHz (6dB)**
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Results

[image: image2.emf]Spectrum measurement off-air (2000) with  RBW = 1 MHz (3dB)*  and at transmitter output (2005) with  RBW = 1 MHz (6dB)**
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Interpretation

The measurements show that this klystron radar can just meet a spectrum mask with a 40 dB/decade roll-off in the out-of-band domain, provided a frequency offset between the signal peak and the spectrum mask is allowed. In this case, the signal peak is about 1.4 MHz out of the centre of the mask.

The distinct signal peaks that can be seen at large frequency offsets in the off-air measurement were identified as other stations and do not originate from the radar under test.

Comparison between the two measurements reveals the influences of rotary joints and antenna on the emitted spectrum.  Considering the slightly changed measurement setup and the time difference between both measurements of nearly 5 years during which the radar went for 50 000 hours, the two spectra match surprisingly well.
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