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Optimal link supportability of multi-carrier SATCOM systems
with constrained nondominated neighbor immune algorithm
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(1. Shanghai Institute of Microsystem and Information Technology, Shanghai 200050, China;
2. Shanghai Engineering Center for Microsatellites, Shanghai 201210, China;
3. Shanghai Institute of Technical Physics, Shanghai 200083, China)

Abstract; Millimeter wave communication system is widely used in SATCOM due to the characteristics
of wide bandwidth and miniaturization application. Optimal link supportability of multi-carrier millime-
ter-wave SATCOM systems for improving the system capacity faces tradeoff issues among many per-
formance metrics, such as reducing the uplink EIRP demand, improving the transponder power utility,
and strengthening the robustness of the links. This paper introduced the concept of multi-objective opti-
mization to the link supportability of millimeter-wave SATCOM modeling. A Constrained Nondominat-
ed Neighbor Immune Algorithm (C-NNIA) was presented. Results show that the Pareto-optimal solu-
tions obtained with the algorithm are better than that derived with Direct Solution (DS) algorithm and
single objective optimization based Variable Neighborhood Search ( VNS) algorithm. It has better con-
straint handling, convergence and diversity performance as well. Several design guidelines were ob-
tained through the statistics and analysis on design variables and performance metrics within the Pareto-
optimal solutions.
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Fig.1 Flexible transponder SATCOM model
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Table 1 Satellite parameters
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Table 2 Earth terminal parameters
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Table 3 Link parameters
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Table 4 The required CNIR with different type of links
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Table 5 The optimal results with different design scheme
BT E17 EIRP [ERNZEE ¢ R B TAT EIRP iy RTIES
LRy ES W 1 2k 5 g
WA R W AU R (dBW) (W) (dBW) (dBW)
DS 1.40x10 ! 80.01 14.77 52.83 0.53
VNS 3.60 x10 73 71.07 8.45 52.62 -0.61
A 2.13x107! 78.53 13.75 52.82 0.38
B 2.12x1072 72.81 12.30 52.75 0.44
C 4.00x1073 75.50 6.68 52.54 -0.59
| {a, € X,;3a, € X,:a,>a,} |
{( XX, ) = :

K3 ARE L
Fig.3 The distribution of optimal results with different algo-
rithm
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