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Early warning radars are critical strategic assets
designed for the detection of ballistic missiles, requiring
rigorous quantitative analysis to ensure reliable
performance. This study proposes a simulation-based
framework that RCS modeling using swerling
models(random value of RCS) according to the missile's
separation state within a defined fence search elevation
range. The minimum required signal-to-noise ratio
(SNR) is derived for a given detection probability and
false alarm rate, thereby quantifying the radar
performance margin needed under RCS uncertainty.
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Fig. 1. Concept of fence search of early warning radar
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Fig. 2. Result of separation status of ballistic missile

during boost phase
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