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Permutation polynomials (PPs) defined over fields of characteristic 2 are particularly
important because of their broad application in cryptography and coding theory. However,
their characterization even for small degrees is still a challenging open problem. After the
work of Dickson [1] who characterized completely PPs over any finite field up to degree 5,
and PPs of degree 6 for odd characteristic, it was only recently that Li et al. [2] extended
the characterization of PP for degree 6 and 7 for fields of characteristic 2.

A natural generalization of the notion of permutation polynomials is that of left quasi-
group polynomials (LQPs). A particularly interesting class is that of LQPs that are of
algebraic degree 2. Their multivariate representation is known under the name of Multi-
variate Quadratic Quasigroups (MQQs), and these are the basis of the MQQ public key
cryptosystems [3,4].

Following the work of Dickson and Li et al., we take a step towards characterization
of LQPs of degree up to 6 defined over F2k that are of algebraic degree 2. We investigate
different types of bivariate polynomials of degree at most 6, and give some necessary and
sufficient conditions for these polynomials to define LQPs.
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