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ASSEMBLY, QUALIFICATION AND OPERATIONS PLAN FOR THE DEMONSTRATION OF
INTERNET-OF-THINGS INTER-SATELLITE DISTRIBUTED TELEMETRY SYSTEMS: THE
CORAL MISSION

Abstract

The development of shared telemetry systems through Inter-Satellite Links (ISL) is of critical impor-
tance in the perspective of RF spectrum management, low-latency telemetry systems and sustainability
of space operations in an increasingly congested environment. Internet-of-Things (IoT) communication
modules, providing low-power, Spread Spectrum Modulation transceivers at negligible costs in terms of
volume, mass and power, can help in creating IoT networks among satellites. The CORAL 2U CubeSat
mission, managed by Thales Alenia Space Italia, together with Sapienza University of Rome (S5Lab re-
search team) and Telespazio, S.p.A., will be demonstrating ISL with IoT modules for the future creation
of shared telemetry exchange networks among small satellites. The spacecraft, developed under European
Space Agency funding, is equipped with multiple IoT transceivers at different frequencies in order to
broaden the variety of commercial modules to be tested in-orbit, including LoRa CSS and FHSS modules.
The satellite also equips a Software-Defined Radio that will be re-programmed in-orbit both for recording
the noise levels at the selected orbital regime and for replicating different protocols working principle to
improve the depth of the in-orbit-conducted testing campaigns. The satellite has been assembled in late
2024, while the environmental qualification is being completed in Q1 2025. The spacecraft will be launched
and deployed from the ISS in September-October 2025, for at least one year of operations. Multiple targets
have been currently selected for the satellite communication, including WildTrackCube-SIMBA, another
CubeSat mission developed at Sapienza S5Lab (and launched through a TAF launch opportunity awarded
to the team) and originally directed towards resources monitoring (wildlife tracking) at ground. The
mission, launched in 2021, has already successfully demonstrated an innovative wildlife tracking method
that heavily relies on IoT modules usage in space, and it will extend its mission by communicating with



CORAL. A successful demonstration by CORAL would suggest a broader implementation of ISL-capable
ToT chips virtually on all satellites, allowing a more responsive control over satellite, a lower latency time,
and a more sustainable usage of the RF spectrum in the perspective of space sustainability actions and
Space Traffic Management. This paper will deal with the assembly, qualification and operations plan of
the CORAL mission. After a recap on the mission concept, details on the spacecraft design, assembly,
integration and qualification will be provided. Then, information on the operations plan and spacecraft
capabilities will be presented, together with the expected results and possible follow-ups from the mission.



