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Abstract

In a deep space mission, the conventional turn-around ranging is used as ranging technologies.
This system configuration is simple but this signal is degraded. In this system scheme, the noisy
signal received by a spacecraft is simply passed through an onboard low-pass filter after carrier
demodulation. Then, it is amplified, modulated onte a downlink carrier, and retransmitted to a
ground station. But this amplification is rather dissipative because its input signal is very noisy
and the ranging signal is embedded in it. To solve this problem, we have been developing
regenerative ranging. In this paper, development of ground ranging system for new deep space

communication technologies is showed.
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Fig.1 Ground station communication system under evaluation to demonstrate

regenerative ranging.
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Fig.2 Block diagram of the ground station communication system,
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Fig.3 Fluctuation of carrier phase with PLL Fig.4 Carrier phase deviation at BW=1Hz

loop BW as parameters. compared with theoretical values.
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Fig.5 Standard deviation of range measurements Fig.6 Range deviation at SC=500kHz

and its dependence on sub carrier frequency. compared with theoretical values.
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Table.l Properties of X-band BBM transponder.

Parameter Nominal value

Size 150mm(W) x 150mm(D) X 94.5mm(H)
Mass 3400g

Power Consumption 19.8W

Freguency 7156.23MHz(UP)/8408.21MHz(DOWN)
Carrier acquisition <-150dBm

threshold

Tracking signal range | -150dBm~-70dBm

Tracking frequency +100kHz

range

Fig.7 Picture of X-band transponder.

Fig.8 Improved ranging signal quality by synchronous integration.

(high: regenerated ranging signal, low: conventional ranging signal)
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Fig.9 Ranging stability between conventional ranging and regenerative ranging.
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