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As the number of deep space missions increases many fold, the telecommunications
demand of future deep missions will also increase by factors of 10 to 100, or even higher.
NASA and other users of the Deep Space Network have envisioned various approaches
to provide architecture of the future satellite-tracking network. Among the options
considered are the arraying of high gain and large reflector antennas, a large array of
small aperture antennas, and an optical tracking network. Each of these networks renders
new challenges for deep space satellite tracking, particularly at frequencies high enough
to be impacted by either atmosphere-induced phase front distortions, or attenuation.
Although several satellite laser tracking demonstrations, such as GOPEX (Galileo Optical
Experiment) and the Ground/Orbiter Laser Communication Demonstration (GOLD) have
been conducted in the past, an over view of a more complete global ground-based laser
tracking network for deep space applications has not been discussed much in the
literature. Therefore, the objective of this paper is to provide key architectural review of a
ground-based network for high precision tracking and communication applicable to deep
space laser communication.
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