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ABSTRACT

Low Earth orbit (LEO) satellite-based Internet of Things (IoT) technologies have emerged as key
enablers for global connectivity, offering wide-area service coverage, cost-efficient deployment, and
flexible expansion of network capacity through the incremental addition of LEO satellites. This study
provides an overview of the fundamental technologies and application domains of LEO satellite-
enabled loT services, with particular emphasis on two major approaches that extend terrestrial
low power wide area (LPWA) systems into the space environment: LoRa-based non-terrestrial
network (NTN) operation in unlicensed bands and 3GPP-standardized NB-loT for licensed spectra.
These technologies are designed to support low-power, low-cost, and wide-area communication
capabilities under the constraints of LEO environments. Furthermore, this paper presents an LEO
satellite-based loT system recently developed by ETRI and introduces ETRISat, a CubeSat designed
for deployment on the fourth KSLV-II mission to validate loT communication technologies under
real LEO operational conditions.
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