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Appendices

Appendix A: Proof of Equations (3.20) and (3.31)-(3.33)
A.1 Proof of Equation (3.20)

The average pairwise error probability of (3.19), P(d), can then be written as
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where ygp = Efv’;’" E [|h5Rm |2] is the average SNR.
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A.2 Proof of Equation (3.31)-(3.33)
From (3.30), I3, 15(j), 15 can be written as
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Ysb

Appendix B: Proof of Equations (4.38) and (4.40)

B.1 Proof of Equation (4.38)

From (4.37), the CDF of Z, P;(z), is given by
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Taking the derivative of (B.1) with respect to z and using the expression for the

derivative of the modified Bessel function, given in [62] as

z:—zl(,,(z) +vK,(2) = —zK,_,(2). (B.2)
yields (4.38).
B.2 Proof of Equation (4.40)

From (4.39), the PDF of YsrD is given by
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Using [62] we obtain the result in (4.40).
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Appendix C: Proof of Equations (5.27) and (5.35)

C.1 Proof of Equation (5.27)

From (5.26), the average pairwise error probability, P(d), is given by
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From (C.1), the average pairwise error probability can be shown as
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Applying a partial fraction expansion into the last term of (C.2), the average
pairwise error probability, P(d), is given by
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Using [62] we obtain the result in (5.27).

C.2 Proof of Equation (5.35)

From (5.34), the average pairwise error probability is given by

M-Drn M-D=
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The average pairwise error probability, P (d), can be written as
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Applying a partial fraction expansion into the last term of (C.5) and using [62]
we obtain the result in (5.35).
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Introduction

Whenever size, power, or other constraints preclude the use of multiple-input
multiple-output (MIMO) systems, wireless systems cannot benefit from the well-
known advantages of space-time coding (STC) methods. Also the complexity
(multiple radio-frequency (RF) front ends at both the transmitter and the receiver),
channel estimation, and spatial correlation in centralized MIMO systems degrade the
performance. In situations like these, the alternative would be to resort to
cooperative communications via multiple relay nodes. When these nodes work
cooperatively, they form a virtual MIMO system. The destination receives multiple
versions of the same message from the source and one or more relays, and combines
these to create diversity.
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