innovafing communications

The Centre Tecnologic de
Telecomunicacions de Catalunya
A gateway to advanced communication technologies

Gestion
|+D+i

UNE 166002




The Scenario
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The ML Recelver
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ML Recelver

a il Optimum receiver

@when  A(s(n))>A(s(m)) Vm=n dec
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The Probability of Error
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Tx Optimization

——— lMAX Max. Quality
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Maximum SNR Design (ML)

An alternative design (easy to perform) 1s to comp
the SNR at the receiver output and then maximi
the receiver and the transmuitter.




At the receiver the estimated symbol will be:
§(n) = trace(éH ﬂg)s(n) +trace(A" V_Vn)

In consequence, the SNR will be:
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Thus the maximum SNR is:
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SNR = Estr(EH
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Next, the SNR have to be maximized
with respect the transmitter matrix B

SNR = Estr(EH R. g)
"""" Subject to the Tx power
constraint

st. E; .trace(E.B

olve this problem we will use the fc




Full CSIT Tx-precoder Design:

d’tracelR .B.B" 1
H MAX

st. Etrace(B.B" )= E.

1ce, for definite positive matrixes, we




Full CSIT Architecture and Performan
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The maximum of the SNR results when ....

Eze CS
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Where e, 1s the maximum

eigenvector of the channel matrix

R

This 1s a spreadin
which allow
to the rec

CTTC: —



1.4}
Note that BC E=DE

Or, using the svd of the equivalent channel
( B=U
A=R"

=

B;l/Zﬂ:V D1/2UH —

1S equivalent to say that B and A
Ing their values tc
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Intuitive Explanation
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Spatial diversity

Time diversity

Code diversity cs(t)

Space diversity Rank(H"H)

De-spreading cs
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CSIR Only (Define a Game)

Define PLAYERS

ine payoffs Minimize Pg

G G2




CSIR Only

One play game




The CSIR Performance

y y=4E .Traza(BH .E.EH ) =2 4'is'k2
:

13




The CSIR only Strategy
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PCU and Increase Rate

Since B 5 unitary, it has to be full rank, i.c
ny by ny (at least)

mbol for n; channel uses
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