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viding coverage in remote areas and for emergency communications. However, the development of emerging applica-
tions such as direct satellite connections for mobile phones has raised higher requirements for system capacity, ur-
gently necessitating solutions to technical challenges such as scalable beam development, increased user numbers
within beams, and improved user rates. To address this, 3GPP had initiated research on coverage enhancement and ca-

pacity enhancement technologies starting from the Rel-18 version. Based on the uplink capacity enhancement scheme

WisBHEA: 2025-02-28; fEEEH: 2025-05-05
HEEWB . FEEELAFATRIBE (No.2022YFB2902605)
Foundation Item: The National Key Research and Development Program of China (N0.2022YFB2902605)



- 102 -

using orthogonal covering codes (OCC) that is currently under research by 3GPP, the technical pathway was system-

atically analyzed and its performance was evaluated through simulations. Additionally, the standardization direction

for downlink capacity enhancement was explored, providing technical reference for the subsequent evolution of 5G

non-terrestrial network (NTN). Furthermore, a non-orthogonal capacity enhancement strategy based on pattern divi-

sion multiple access (PDMA) was proposed, breaking through the traditional orthogonal multiple access limitations

from the perspectives of multi-user access efficiency and spectrum resource utilization, and laying a theoretical and

technical foundation for meeting the ultra-large capacity demands of 6G NTN. The research results indicate that

through the optimization of resource utilization, the capacity of satellite communication systems can be significantly

enhanced, effectively supporting the large-scale deployment of NTN in the future.

Key words: satellite communication, capacity enhancement, OCC, PDMA
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#1122 (downlink control information, DCID)
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