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A joint zero-forcing (ZF) beamforming and
power allocation problem is formulated to

maximize the SEE under the constraints of the
total transmit power, the secrecy rate (SR) of
cognitive user (CU) and the quality-of-service
(Qo0S) requirement of primary user (PU).

Transform the formulated non-convex
optimization problem in fractional form
into an equivalent one in subtractive form

A 4

Use the difference of two-convex
functions (D.C.) approximation method
to obtain an equivalent convex problem
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System Model

Main Channel ﬁ
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System model for secure communication in CRNs
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Problem Formulation
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Optimal Solution to SEE Maximization

We design the normalized beamforming vector v in the null space of
h,, meanwhile, v, is designed at the null space of h, and h to
guarantee that the AN only degards the channel condition of

eavesdropper.
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Optimal Solution to SEE Maximization
Dinkelbach's method
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Optimal Solution to SEE Maximization
- D.C. approaches
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Optimal Solution to SEE Maximization
- D.C. approaches
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The Proposed Algorithm to Solve SEEM Problem

Function Outer_ lteration
Step 1: Initialize the maximum number of iterations ¢y, and the
maximum tolerance = .
Step 2: Set maximum SEE nlg: = 0 and iteration index i = 0.
Step 3: Call Function Inner_ Iteration with 1)tz to obtain the
optimal solution (P!, P?).
Step 4: Update
1 1ug2{1.+ﬂ—:§-}—]ng2(1+£5;g}
lsee = FITPiTH;
Step 5: Seti =i + 1.
Step 6: if |ige — Mg | = g 0ri < dna
Step 7: goto Step 3.
Step 8: end if
Step 9: return . and F:.
Step 10: Obtain the optimal solution P = | % and PF = P! for
problem (12).

end
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Function Inner_lteration (nsge)

Step 11: Initialize (P, P.) = (0,0) and f° = 0.

Step 12: Seti =1

Step 13: Find the optimal solution (., P.) of (22) for given
(P, P.) and nsgg by using CVX.

Step 14: Compute
[+t = [P PIYY see) — fa(PRHE PEYY).

Step 15: Seti =i + 1.

Step 16: if [ f* — [ = cori < fma

Step 17: goto Step 13.

Step 18: end if

Step 19: return F. and F-..

end
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Simulation Results

| |—e—Proposed SEEM scheme
—&— SRM scheme
+— EEM scheme

Average SEE(bit /] /Hz)

20 2L5 3ID 3I5 4:[3 4‘5 EIG 55 60
FPrgs(dbm)
Average SEE versus pP1 of the proposed SEEM and convential SRM
and EEM schemes
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Simulation Results

—&— Optimal power allocation
I I

Equal power allocation
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Frps(dbm)
Average SEE versus P of the proposed SEEM scheme with the

optimal power allocation and simple equal power allocation strategies.
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