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Background

Compared with single antenna system, the advantage of multiple antenna
system
@ Increase the data rate of a link through transmitting multiple data
stream simultaneously.

@ Mitigate interference between links through designing the signal
transmitted at different antennas.
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Signal Model

Desired signal

y1 = éﬂu\/o_ux11 +n (1)
Interference
= %Hu\/Q_an (2)
I3 = éHB\/Q_an (3)
Iy = éHM\/Q_an (4)
(5)

where Hyy € CcMxM. X11 € CM*1 neCcMx1 Q11 € CM*M “and Q11 >0
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Signal Model

Power of desired signal

1 1
rz_aE{(Hll vV Qu1x11)(H11v/Quixi1) "} = aatr (H11Q11Hﬁ> (6)
i1 i1

Power of interference

L 1
S E{(H10v/Quxu) (i Quxnn) "} = ot (HuQuHl) ()

1k 1k
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Problem Formulation

The optimization problem can be formulated as:

1
. H
min max ——tr <H1kQ11H )
Q11,t k=234 r]?? 1k

subject to  tr <H11Q11Hﬁ) = Py,

1
r2_atr(Q11) < Prax,
11

Qi1 > 0.
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Problem Formulation

Through introducing an auxiliary variable ¢ (t > 0), the problem can be
reformulated as:

min t
Qu1,t

1
subject to ——tr(H;«QuiHY,) <t, k=234
Mk

1
—-tr(H11Qu1HYY) = Py,
M1

tr(Qll) < Prmaxs
Qi1 > 0.
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SDP Problem

;
diag{t — Ezlkgtr(l:llenHlTk)}

X1 = Q
11 Pmax_%tr(Qll) el
: Q1
0
A11: 0 ’
LALAL
Bu=|.. .. 0o --- |>
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SDP Problem
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min tr (BHXH)
Xi1
subject to  tr (A11X11) = P4,
Xy1 > 0.



Simulation Example

Number of nodes: 5

Distance: ri1 = 10m,rip = 15m, i3 = 25m, 4 = 30m
Maximum Transmission Power: 40dB, Pathloss factor: oo =1
Antanna number: M =4

QoS requirement: Py = 10

Channel realization: 1000
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Simulation Example
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Figure 2: average transmit power of T1: 265 Figure 3: average interference power to R2, R3,
(naive), 176(optimization) R4: 15.8(naive), 4.2(optimization)
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Thanks for your attention!



