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Design of Integrated Multi—layer Network Control Architecture
for Satellite, Airborne, and Terrestrial using Wireless System
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Abstract

This article proposes a multi-layer network control architecture that integrates satellite, airborne, and terrestrial
wireless systems to support optimized data transmission considering QoS such as distance, capacity, and latency by
linking satellite(GEO, LEO), airborne, terrestrial networks, UAV drone networks, and terrestrial networks (5G,
Microwave). The network control is based on SDN technology, which enables centralized resource management through
the separation of the data plane and control plane. For QoS optimization, we designed distance-based delay control,
capacity-based path optimization, and delay threshold-based traffic management algorithms. Simulation results show that

this architecture reduces data transmission delay and reduces packet loss compared to a conventional single network.
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Table 1. Microwave frequency list

Band | Frequency (GHz) Applications

L 1~2 Aviation, Maritime radar

s o4 Military radqr, Satelllte
communications

C 4-8 Satellite communications,

Broadcasting relay
8~12 Military and Weather radar
Ku 12~18 Satellite TV, Data back-haul
Ka 06~40 5G m|||tary wave, Satellite
internet
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