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ABSTRACT

Multi-beam satellite systems enable efficient utilization of frequency resources by virtue of dynamic resource
allocations. Integrated satellite and terrestrial networks with a frequency reusing scheme can be an effective
means to provide mobile satellite services. In such a network, there will be harmful interferences between the
satellite beam and terrestrial cells using the same frequency band, via the frequency reusing scheme. Since the
bandwidth and power resources of a satellite system is very scarce and limited, special attention should be
paid on the resource allocation considering the interference conditions. This paper first introduces the basic
concept and operational principle of the resource allocation scheme under this kind of interference limited
situation. In addition, we present interference modeling between satellite beams and terrestrial cells, and
illustrate the effect of the interferences on the resource allocation by using mathematical equations. By this
way, theoretical analysis of the resource allocation algorithm can be provided. Finally, this paper provides
extensive simulation results under various interference conditions according to frequency reusing factors, so that
the results can be utilized during the practical system engineering process.
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Table 2. Interference condition between satellite and
terrestrial components during the simulation.

gt $-AD g (-9
Case 1 0.50 (-3.01 dB) 0.20 (-6.99 dB)
Case 2 0.25 (-6.02 dB) 0.10 (-10.00 dB)
Case 3 0.20 (-6.99 dB) 0.08 (-10.97 dB)
Case 4 0.15 (-8.24 dB) 0.06 (-12.22 dB)
Case 5 0.10 (-10.00 dB) 0.04 (-13.98 dB)
Case 6 0.05 (-13.01 dB) 0.02 (-16.99 dB)
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