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Development of LEO Satellites
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The state of the art
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BPP Model
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Step 1: Find the Shortest Inferior Arc
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Step 2: Obtain Ideal Relay Positions
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Step 3: Select the Nearest Satellite
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Issues for Step 1
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Issues for Step 2



Issues for Step 3
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Distance scaling factor
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Distance scaling factor
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 α = Average distance in BPP
Average distance in ideal scenario
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Issues for Step 2



System-Level Metrics
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Reliability

Latency



Availability
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System-Level Metrics
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Channel Model

20



Small scale fading
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Channel-Related Metrics
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SNR: The signal-to-noise ratioSNR =
�
�2

�� = ℙ SNR > γ 
Coverage Probability: the 

probability of successful signal 
demodulation at the receiver
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Original Optimization Problem
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Method 1 : Optimization with Constrains
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Method 2 : Optimization Through Mutual Relations
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Problem Solving
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Availability - Double Integral
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Coverage Probability - Double Integral
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Transmission Latency - Triple Integral
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Approximate Transmission Latency - Single Integral
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ARQ Latency
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Results of Deterministic Constellations
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Constellation Configuration Design
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 Strategies Comparison
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Maximum Stepsize (Greedy)



SG-Based Routing Strategies
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SG-Based Routing Strategies
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SG-Based Routing Strategies
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SG-Based Routing Strategies
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 Strategies Comparison
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 Extension to Satellite-Terrestrial Communication
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Thank You！
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