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Abstract

While launch opportunities for small satellites increase with each passing year, there remain gaps in planning
for the functional needs of the satellites. For example, small satellites on the Artemis-1 launch will be released
from the unpowered Space Launch System (SLS) rocket with no a priori knowledge of their time, position, or
velocity (state), and must be able to communicate back with Earth. To accommodate this, there are a variety of
different decision pathways that can be taken to ensure that communications can be established with the satellite.
One option is to constantly be transmitting time and state from a ground station to the satellite upon deployment,
in hopes that the Earth and the satellite will be in a geometry that allows reception of the transmissions. Another
option is to coordinate a transmission schedule from that satellite that will have the satellite transmit, wait a period
of time to receive any ground communications, then move forward in a specified search pattern until total sky
coverage has been obtained. The two final methods are both hardware-based, and include the use of a star tracker
located on the CubeSat to find and locate the Earth-Moon system and transmit/receive in that direction, or using
a telecommunication system design that provides full-sky coverage. These approaches are important for small
satellites, as Deep Space Network assets cannot support the expected growth of deep space CubeSats, thus re-
quiring different approaches. The application and downsides to each of these approaches, along with technical
details, will be discussed in this paper, as well as potential downsides with each option.

1. Introduction spacecraft not coupled to a main mission, allowing

deep space flight opportunities with deployment op-

The opportunities for small spacecraft launches portunities along the path of flight of the Space

with the Artemis-1 mission are the first to allow
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