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The use of global navigation satellite systems (GNSS) is the status quo for space-borne radio
occultation (RO) architectures. The Constellation Observing System for Meteorology,
lonosphere, and Climate-2 (COSMIC-2) represents the state of the art satellite constellation
designed and utilized primarily for GNSS-RO. For next generation systems, greater global
distributions, lower latencies, and reduced costs are all objectives of interest. With the
technical maturation of space-to-space communications, this creates a moment of opportunity
for RO systems — by leveraging intersatellite communications links in long trailing satellite
formation flight, persistent occultation between two satellites can be controlled as a design
parameter associated with satellite ground tracks. Simultaneously, collected data may be
backhauled through the space layer via direct readout services on meteorologically allocated
spectrum bands, thus eliminating the need for large global ground networks to achieve lower

latency.

This work leverages multi-objective optimization using genetic algorithms to examine a trade
space of satellite constellations by design parameter. The design parameters considered
include orbital parameters, latency performance, penetration depth and variation of
occultation point, global distribution of observation, communications geometries, and data
throughput rates. Additionally, various communications bands are explored for their fitness

for both satellite communications and radio occultation.



