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Introduction: The Rise of LEO Satellite Networks 



Introduction: Orbital Mechanics & Telemetry Dynamics



Introduction: Orbital Mechanics & Telemetry Dynamics



Introduction: Gaps in Current Research



Introduction: Two Core Hypotheses



Introduction: Two Core Hypotheses contd.



Methodology: The LENS Dataset



Methodology: Feature Engineering & Preprocessing



Methodology: Model Taxonomy (The 16 Competitors)



Methodology: Experimental Protocol



Results : Research Question 1
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Results: Research Question 2



Results



Results



Results: The Necessity of Schema Augmentation 



RQ2 — DATA-SCHEMA LIMIT

The Data-Schema Bottleneck: A Fundamental 

Information Limit Explained vs. Unexplained Variance

RTT 54.5% predicted 45.5% residual

TP 53.6% 46.4% residual

Jitter 31%
69.0% residual  ← queuing dynamics, 

gateway state

Architecture-Invariant Ceiling

Top-6 cluster: ΔR² = 0.011 (4 freq. + 2 Transformer 

models)
Convergence evidences information limit, not 

architectural failure

What the 9-column schema

cannot capture:

  Physical-layer SINR / beam ID

  Gateway congestion state

  Satellite ephemeris

  Cross-user traffic interference

  Atmospheric / weather context

System design implication:

No further architectural refinement operating 

on this 9-column schema will breach:

• RTT ceiling at R² ≈ 0.545

• Jitter ceiling at R² ≈ 0.310

The decisive next intervention is schema 

augmentation, not a better model.

"This plateau represents a fundamental informational limit of the data schema itself, not an algorithmic deficiency."



Experimental Limitations



Future Work — Multi-Modal Feature Fusion



Future Work: Continuous Learning



Conclusion & Core Takeaways



Conclusion & Core Takeaways



Thank you for your time and attention.

         Any questions/comments?
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