
• Verifier and prover run the CHBQC protocol to simulate Alice’s 
computation: Verifier’s input is Alice’s unitary, while player’s input is 
the quantum state from the underlying nonlocal game. Prover then 
simulates Bob’s computation in the plain. Blindness emulates 
spatial separation.

• Quantum Completeness: 

• Quantum Soundness:

• Player first simulates Alice’s computation by homomorphically 
evaluating her quantum circuit on the encrypted question using 
Quantum (Fully) Homomorphic Encryption, then simulates Bob’s 
computation in the plain. Encryption emulates spatial separation.

• Quantum Completeness ([KLVY23]):

• Classical & Quantum Soundness ([KLVY23, KMPSW24, NZ23]):

• CRUCIAL: No communication between Alice and Bob 
during the game! However, can agree on a strategy and 
share an entangled state beforehand.

• BUT: How to enforce the no-communication rule? Can 
we design a single-player version that preserves the 
original game's winning probabilities?

• Generalization of the universal blind quantum computation protocol by 
Broadbent, Fitzsimons, and Kashefi. No computational assumptions!

• Enables a client to compute on arbitrary quantum states held by a 
server, even if entangled with the server’s internal register, without 
revealing any information about the computation. Moreover, the server 
can later continue the computation on its internal registers in the plain.

• Information-theoretic security but requires client to prepare

single-qubit states from

• New blind RSP protocol for

from any Trapdoor Claw-Free Function (TCF), e.g., those implied by 
LWE or cryptographic group actions. 

• Classical client can delegate the preparation of single-qubit states to a 
quantum server without revealing any information about the states.

• Enables us to replace the quantum communication in HBQC with 
classical communication, leading to CHBQC.

Nonlocal Game

[BKMSW24] Compiled Game
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Blind Remote State PreparationNEW
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...from potentially weaker 
and new cryptographic 

assumptions using any TCF!
…using Q(F)HE.
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