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Basic Framework

¡ Given a trapdoor lattice ! (VK) with a trapdoor " (SK)

¡ Generate # (Sign) satisfying 

!# = %(') & # < * (⟸ via the trapdoor ")

¡ Security

• Hard to find SK from VK and pairs of (', #)
• Hard to find “small” # satisfying !# = %(')
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How to generate a Trapdoor Lattice?

¡ Gentry-Peikert-Vaikuntanathan [GPV08]

• For ! = #$%&(() and * = +(( log !), there exists an algorithm outputs /, 1 ∈ 34
5×7×34

7×7 s.t.
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• For ! = #$%&(() and * = +(( log !), there exists an algorithm outputs /, 1 ∈ 345×7×347×7 s.t.
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satisfying  
1. 1 ≤ *CDE (a basis of Λ4G(/))
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• Drawback in Practicality: too large parameters (due to statistical property and w/o ring structure)
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Our Goal:

To publish a (ring) lattice ! ∈ #!"×$ w/ short basis $ of Λ&'(!), which does NOT give any 
information of $ computationally

“How can we interpret the NTRU trapdoor lattice in high-level?”
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Our Idea – Generalization 
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How to compute “short” (", $,%) satisfying '()
*+ *, "
-+ -, $
.+ ., %

= 0 ?

¡ Imitate the NTRU trapdoor computing “short” 1, 2 s.t. 32 − 15 = 678 3 1
5 2 = 9

• Assume that :7; 3 = ∏3(=>?@A) ∈ C and :7;(5) are coprime
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• Reduce (1K, GK) with a ”short” vector (5, −3), and output (1, 2)
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¡ Analysis

• Cryptanalysis on Multi-instance NTRU

• Analysis on Signature size

¡ Expectation

• Better Flexibility on Parameters than Falcon 

• Generalization of specific NTRU Trapdoor

• What else..?

Ongoing Works and Expectation




