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Comments and Replies

Comments on “Optimizations of a MIMO Relay Network”

Duy H. N. Nguyen, Student Member, IEEE, and
Ha H. Nguyen, Senior Member, IEEE

In the above paper [1], Behbahani et al. proposed a closed-form so-
lution (in Section III-B-1) for the optimal relay coefficients by min-
imizing the minimum mean-square error (MMSE) at the destination
subject to a global power constraint at the relays. We provide correc-
tions to this closed-form solution and a few comments.

In [1], a closed-form solution to problem (14) was given in (21).
However, this result is not correct as f was mistakenly designated as
an eigenvector of LAl (cf. [1 eq. (17)]) In fact, L" f should be
a331gned to the eigenvector of L~ AL . To clarify this fact, let f=

L” f. Applying the Rayleigh—Ritz theorem [2], the objective function
in problem (16) is upper-bounded as
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where Auax is the largest eigenvalue of L "AL . The equality holds
iff = XCAnax» Where x is anon-zero scaling factor and CAmax is the
prlnc:lple elgenvector of LT"AL *.Thus, f=L "f=xL " Crman -
As L"AL ™" is rank-one, its principle elgenvector is the one corre-
sponding to its only non-zero eigenvalue, L'w—/?D, ,hs. As are-
sult, f = yB~'W~ 2Dy ,hs maximizes the objective function in
problem (16). The optimal f can be expressed explicitly as
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The correct scaling coefficient is chosen to meet the sum relay power
budget at p as
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Finally, the optimal amplifying coefficient at relay-% is
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Further Remarks: With the correct optimal amplifying coefficients,
the maximum achievable signal-to-noise ratio (SNR) at the destination
iS 02 Amax. AS L AL " is rank-one, Amax 1s also its trace, i.e.,
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For notational simplicity, let ax = oz and by = RIYNER
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Then, the maximum achievable SNR with a sum relay power constraint
of p is given by
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which is a concave increasing function in p, and is upper-bounded by
,IC‘:OI ay. Since a sum relay power constraint is looser than an indi-
vidual power constraint at each relay, this bound is also applicable to
the latter case. Thus, Y f:_ol ay, 1s the maximum achievable SNR in any

amplify-and-forward relay network.
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