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Research on Data Transmission Signal Simulation of
VLBI Probe

ZHAO Xu'?, ZHENG Wei-min**%5 ~ TONG Li'%, MA Mao-li'3

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, 200030 Shanghai, China; 2.
University of Chinese Academy of Sciences, 100049 Beijing, China; 3. Key Laboratory of Radio Astron-
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Abstract: Very Long Baseline Interferometry (VLBI) is an important technique for deep
space probe orbit measurement. Chinese VLBI Network (CVN) plays an indispensable role
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in the fast orbit measurement and determination of the Chinese Lunar Exploration Program.
In the Chang’E-5 (CE5) mission, VLBI orbit measurement system utilizes Differential One-
way Ranging (DOR) sidetone modulated on the probe downlink TT&C signal as beacon.
Before the ascender takes off from the lunar surface, the DOR sidetone is interfered by the
data transmission. Some frequencies are submerged. As a result, the observation quality of
the corresponding beacons are greatly reduced. In the follow-up lunar exploration mission,
the number of on orbit probes and the duration in which TT&C and data transmission signal
work simultaneously will increase. However, the available frequency range is limited. The
problem of interference between multiple probes and frequencies becomes more serious. In
this work, we carry out study on the method of simulating data transmission signal, generate
the baseband data recorded by the station before the take-off from the lunar surface of CE5,
and compare the data processing results of simulation and actual observation. Our results
demonstrate that the simulation truly reflects the interference of the data transmission signal
to the DOR sidetone, which makes it possible to carry out test for the scenario of which

TT&C and data transmission signal work at the same time.

Key words: VLBI; signal simulation; data transmission signal
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