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Let PG(3, q) denote the 3-dimensional projective space over the finite field Fq. A Cameron-Liebler
line class of PG(3, q) is a set of lines that shares a constant number x of lines with every spread of
PG(3, q). The number x is called the parameter of the Cameron-Liebler line class. It can be seen from
the definition that the complementary set to a Cameron-Liebler line class is a Cameron-Liebler line class
with parameter q2 + 1 − x, so that we may assume x ≤ (q2 + 1)/2.

The examples of Cameron-Liebler line classes include an empty set of lines (x = 0), the set of all lines
in a plane (x = 1) or, dually, through a point (x = 1), and, the union of the previous two examples with
x = 1, assuming that the point is not in the plane (x = 2). Cameron-Liebler line classes first appeared
in the study [1] (see also [8]) on collineation groups of PG(n, q), n ≥ 3, that have equally many orbits on
lines and on points. For more comprehensive background, we refer to recent papers [3–6].

It was conjectured in [1] that the only Cameron-Liebler line classes are the examples mentioned above,
i.e., x ≤ 2. The first counterexample was found by Drudge in PG(3, 3) with x = 5, which was generalised
later by Bruen and Drudge [2] to an infinite family having parameter x = (q2 + 1)/2 for all odd q. With
the aid of computer Rodgers [7] constructed many more new examples for certain x and prime powers
q. Some of them have been shown in [3], [6] to be a part of a new infinite family of Cameron-Liebler line
classes with parameter x = (q2 + 1)/2 for q ≡ 5 or 9 (mod 12).

In this work, we construct one more infinite family of Cameron-Liebler line classes in PG(3, q) with
parameter x = (q2 + 1)/2 for all odd q, which are somehow related to the line classes of Bruen and
Drudge, but not equivalent to them. In particular, for q = 5, there exist at least 3 pairwise non-equivalent
Cameron-Liebler line classes with x = (q2 + 1)/2 = 13.
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