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ABSTRACT

Various applications through Low-Earth Orbit (LEO) satellite networks are considered in next-generation
communication. Especially, IoT services using the broad coverage of low-orbit satellite networks have been
widely considered in many areas. Long Range (LoRa) is an essential technique to compensate for the Doppler
effect due to the fast mobility of LEO satellites or to support low-power communication for IoT services. This
paper analyzes the visibility and connectivity of the network viewed from the user’s perspective on the ground
when the LoRa technique is applied to LEO satellite networks. We assume that the spreading factor, an
essential physical layer parameter for LoRa-based communication, is determined based on the distance from the
user. Then, we present analyses of the network environment experienced by the user using stochastic geometry.
The main results provide intuitions on the interrelationship between network parameters and performances.

Finally, we present some numerical results which verify that our analyses are consistent with the simulations.
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Table 2. Descriptions and values of network parameters
used in the simulation

Parameters Description Values
Re Radius of the Earth 6371 (km)
R, Altitude <.)f LEO 500 (km)

satellites
o Path-loss exponent 2
A Density of LEO" 1 4 4905, 0.00005
satellites
i Spreading factor 7,8,9,10,11,12
P, Transmit Power 10 (dBm)
G Antenna Gain 10 (dBi)
B Bandwidth 125 (kHz)
s Noise power -100(dBm)

T T
A = 0.0005 (Analytical)
© A= 0.0005 (Simulation)
\ = 0.00005 (Analytical)
% A=0.00005 (Simulation) | |
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