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ABSTRACT

In this paper, we propose an opportunistic non-or-
thogonal random access (O-NORA) system for
low-earth orbit (LEO) satellite-based uplink inter-
net-of-things (IoT) networks. Each IoT device on the
ground transmits a packet only when its channel
gain exceeds a predefined threshold, which is de-
termined by the transmission probability. The LEO
satellite then decodes the transmitted signals using si-
multaneous non-unique decoding (SND) method.
Simulation results show that the proposed O-NORA
system significantly outperforms existing non-orthogo-
nal random access (NORA) systems based on fully

random transmission.
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Fig. 1. System model of LEO satellite-based IoT network
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Table 1. System parameters of simulations

Parameter Value
Number of IoT devices, U 5
Height of LEO satellite, A 500 km
Radius of IoT device location, D 10 km
Carrier frequency, f, 2 GHz
Radius of the satellite parabolic antenna, @ | 0.15 m
Zenith attenuation, A, (7,) 0.99
Channel bandwidth, W 90 kHz

38.45 dBi

Satellite antenna gain, G*(0)
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Fig. 2. Simulation results of the outage probability of the
conventional NORA systems based on random transmission
and the proposed O-NORA system
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