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A Note on “Amplify-and-Forward Relay Networks under
Received Power Constraint”

Kanghee Lee, Hyuck M. Kwon, Alireza Shahan Behbahani, and Ahmed M. Eltawil

Abstract—This letter is to correct the incorrect optimal relay
coefficient at the k-th relay derived in [1] for an amplify-
and-forward (AF) wireless relay network under received power
constraints. While the trends remain the same, with the correct
optimal relay coefficient in this paper, nonnegligible improve-
ment, e.g., about 0.8 dB at BER = 10−7, can be achieved.

Index Terms—Relay networks, received power constraint.

In [1], the eigenvector in (15) is associated with f̄
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. In other words, the solution provided in (15) of the
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corrected parameters α and f for the correlated noise at the
relays are written, respectively, as
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And the corresponding corrected relay amplifying coefficients
for the uncorrelated noise at the k-th relay are written as
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where k = 1, · · · ,K .
To compare the system BER performance between the

correct optimal fk in (3) and the incorrectly derived fk in (20)
of [1], a Monte-Carlo simulation is performed. All simulation
environments are similar to those shown in Figs. 3 and 4 of
[1].

Figure 1 shows the received signal power difference at the
destination under the power constraint of 0 dB, pc = 1, with
K = 5 and 10. Observe that, as shown in Fig. 1, the received
signal power with the correct optimal fk in (3) at the k-th
relay is 13% less than the one with the incorrectly derived fk
in (20) of [1] when K = 10 and SNR = 30 dB. In particular,
the received signal power difference between the two results
will become larger as either K or SNR increases.

Manuscript received September 11, 2013; accepted September 12, 2013.
This paper was approved for publication by Editor-in-Chief C. Xiao.

K. Lee and H. M. Kwon are with the Department of Electrical Engineering
and Computer Science, Wichita State University, 1845 N. Fairmount, Wichita,
KS 67260, USA (e-mail: {kxlee1, hyuck.kwon}@wichita.edu).

A. S. Behbahani and A. M. Eltawil are with the Center for Pervasive
Communications & Computing and the Department of Electrical Engineering
and Computer Science at the University of California, Irvine, CA 92697-2625,
USA (e-mail: {sshahanb, aeltawil}@uci.edu).

Digital Object Identifier 10.1109/TWC.2013.092813.131683

−10 −5 0 5 10 15 20 25 30
1

2

3

4

5

6

7

8

9

10

SNR (dB)
R

ec
ei

ve
d 

si
gn

al
 p

ow
er

 (
lin

ea
r 

sc
al

e)

 

 
K=5 (3)
K=5 (20) [1]
K=10 (3)
K=10 (20) [1]

Fig. 1. Received signal power at destination in linear scale for power
constraint of 0 dB, pc = 1, with K = 5 and 10.
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Fig. 2. BER performance of SNR maximization subject to power constraint
of 0 dB with K = 4.

Figure 2 shows the BER performance versus SNR with K =
4 using (3) and (20) of [1] under the power constraint of 0
dB. Fig. 2 shows that the BER performance with the correct
optimal fk in (3) is about 0.8 dB better at BER = 10−7 than
the one with the incorrectly derived fk in (20) of [1]. Similarly,
the BER difference between the two results will become larger
as either K or SNR increases.
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