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Abstract

With the advancement of reusable rocket technology, artificial satellites are becoming crucial vehicles
for global standard communication systems. Low Earth Orbit (LEO) communication satellites, as a key
component of 6G Non-Terrestrial Networks (NTN), play a significant role in bridging the digital divide and
providing network services to remote areas and developing countries. This paper explores the impact of sat-
ellite orbits on communication performance, analyzing how different orbital parameters affect signal latency,
coverage area, and service quality. First, the paper introduces the six orbital elements and explains how these
parameters influence satellite orbital characteristics and communication system design considerations. It also
highlights the technical challenges faced by LEO satellite communications, such as dynamic control of fre-
quency offset caused by the Doppler effect and the complexity of satellite handover mechanisms. In addition
to analyzing the orbital designs of existing satellite communication service providers such as OneWeb and
Starlink, this paper examines the technical standards related to satellite communications established by inter-
national standardization organizations like 3GPP. Furthermore, computer simulations demonstrate that orbital
inclination and communication elevation angles have a significant impact on LEO satellite constellation de-
ployment strategies.
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