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See the provided MATLAB/Python routines that implement the required algorithms. For
the function correctOFDMSymbolRotation we implement the LS estimator that uses both pilot
carriers (as discussed in Exercise 4).

Solution 4. The observable Y is an element of the inner-product space U = Ck and let V be
the subspace spanned by X. We are seeking for the vector Ŷ ∈ V that minimizes ∥Y − Ŷ ∥2.

The projection theorem tells us that Ŷ is the projection of Y into V. It has the property
that the error vector Y − Ŷ is orthogonal to every element of V. In particular, it is orthogonal
to X. Hence,

⟨Y − R̂X,X⟩ = 0

which is the same as
⟨Y ,X⟩ = ⟨R̂X,X⟩.

Hence

R̂LS(Y ) =
⟨Y ,X⟩
⟨X,X⟩

=
X†Y

∥X∥2
.

Obviously, since we are only interested in the phase of R, in our problem we can ignore the
normalization by ∥X∥2 and estimate the phase as

θ̂LS = arg{X†Y }.


