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Abstract Similar to Multi-key Fully Homomorphic Encryption (MFHE), Multi-id Identity-based Fully Homomorphic
Encryption (MIBFHE) allows to homomorphically compute on ciphertexts under different users for any computable
functions. And MIBFHE may be more useful in practice since it has advantages including that encryption keys are easy to
obtain, for the sender, from system parameters and some unique information of the receiver’s identity, and that key escrow
and key revocation are easily achievable.

Canetti et al., at PKC 2017, proposed a framework of transforming identity-based encryption (IBE) schemes and
MFHE schemes into MIBFHE schemes. If we exploit a DLWE-based IBE scheme and Brakerski and Perlman’s MFHE
scheme (abbr. BP scheme), we will obtain a fully dynamic MIBFHE scheme with ciphertext size O(n’ log® ¢), Where n, ¢

are proper parameters for DLWE assumption. And additionally, the compactness of MIBFHE is weaker than that of MFHE.
In this paper, we only exploit MFHE to construct a MIBFHE framework with smaller ciphertexts and stronger
compactness. And then we initiate it with the BP scheme to obtain a fully dynamic and selective secure MIBFHE scheme,
whose ciphertext size is O(nloggq) .

Key words: multi-id identity-based fully homomorphic encryption; multi-key fully homomorphic encryption; fully
homomorphic encryption; identity-based Encryption
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4 it k.
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1% (BP. Setup, BP. KeyGen, BP. Enc, BP. Eval,
BP. Dec) /it Brakerski 1 Perlman [¥] 4%/ MFHE Jj
%, F K x{0,}" >R, 0 xR
F, : K, x{0,1}" x[(n +D0, 1= Repievas
F, : K, x {0, x[m* (n+1)( ] > Ry, .05 & ="~ PPREF,
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BN id € {0, 11

24 4K, K, K,

L) =, (K, id),
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