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Fig. 1 Principle of USB-VLBI technique
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Fig. 2 The joint interferometry network consisted of Chinese deep space
stations and Chinese VLBI network

F1 EFRRBROFRTHMELER (64 m/66 m)
Table 1 Performance of typical international deep space stations with large aperture (64 m/66 m)
BB 2 764 m H 464 m HRA64 m 1EH66 m

SHIBLG/TIH/ (dB-K™)
XA G/TE/ (dB-K™")

44.0 C15°4M4f)
55.1 C15°4M#f)

41.0 C10°4M4f)
54.5 C10°fMf)

41.8 (10°fM4)

51.7 (5 A 53.3 C10°fM4f)

*2 EFRARBAOFRTHMEELR (34 m/35m)

Table 2 Performance of typical international deep space stations with large aperture (34 m/35 m)

A B ESA 35m

NASA 34 m FE35 m

SHIEG/TH/ (dB-K™
XA G/TE/ (dB-K")
Ka#liBG/TMH/ (dB-K")

37.5 C10°HM4H)
50.1 C10°fMf)
55.8 (10°fM4H)

37.0 C10°fi )
49.0 (10°fMf)
56.0 C10°fi )

39.4 C10°fM4f)
50.0 C1O°f#)
60.8 (45°14)
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Fig. 3 Chinese deep space stations of Kashi 35 m (left) /Jiamusi 66 m (middle) /Zapala 35 m (right)
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Fig.4 Chinese deep space stations coverage of lunar and deep space probes
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Fig. 5 The interferometry baselines formed by Chinese deep space network with cooperation of international network
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Fig. 8 DSN navigation system accuracy
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Fig. 10 Pictures of the rover on Moon before and after arraying
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Fig. 13 Synthetic gain variations with phase errors of antennas in an array
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Fig. 22 Accuracy of orbit determinations in previous CLEP missions
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Development and Future of China’s Deep Space TT&C System

DONG Guangliang, LI Haitao, HAO Wanhong, WANG Hong, ZHU Zhiyong, SHI Shanbin,
FAN Min, ZHOU Huan, XU Dezhen

(Beijing Institute of Tracking and Telecommunications Technology, Beijing 100094, China)

Abstract: With the implement of China’s Lunar Exploration Program in three stages, which consist of orbiting, landing,

and returning, China’s deep space TT&C (Tracking, Telemetry and Command) system has been built up. The future Mars

Exploration Program will further enhance the full capability of the system. In this paper, the development of China’s deep space

TT&C system is reviewed, including the details of key technology research, top design, and system construction. The future trend

of this system is discussed based on the latest development of deep space TT&C technologies.

Key words: deep space TT&C system; deep space exploration; CLEP

High lights:

e The construction and development of Chinese deep space TT&C system is reviewed, and the main technical characteristics are

introduced.

e According to the future mission planning, the development trends and the main challenges in deep space TT&C are analyzed.

e The new progress in large scale antenna arraying, high power emission, high dynamic tracking and high precision orbit

determination are introduced in detail.
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