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System Model

B Overview

Receiver

® Quasi-static channel with AWGN

m W: linear transformation mattrix

B Recelver
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Side Information at T X

® Assumption:
m Perfect CSI at Receiver

m Channel estimates at T X correlated with the true channel

Outdated channel estimates: correlation determined by the
feedback time, similar to Jakes model for mobile users

B Definition:
m Statistics of side info. EE m

® Relation to true channel. R, R, , i
m Perfect side information ”thl ill =0

s No side information [Pl



Performance Criterion for STC

m Pairwise Codeword Error Probablhty (PECP)

m Received signal corresponding to C

m Decoding the codeword according to
m PCEP conditioned on the side information
Pr||IX - H'Cyl}t > | X - H' Oy

m C is a function of the channel estimate
Pr[@';éo} /PL[C#C’| }ph()d.
m Start with the upper bound over true channel
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Performance Criterion for STC
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Introduce:
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Channel knowledge Open-loop system



Transmission Scheme

m 1. To design a STC using the criterion X

mi. Toi 1mprove a predetermmed STC
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Definc:
Optimization Problem: Z opt — al'g Inzjll E(Z )
L=Z">0

tr(Z)=1

—1 ~ - .
(2) =mif R ((Iy © Z)n + Mlh) thlhmhl

—logdet (U@ Z)n+ R

hhlh



Convexity of the Criterion Function

& D

m % term: A function is convex over X if it is convex
when restricted to any line that intersects X

= AW, 4+ (1 — )W,

The second-order derivative of 1 with respect to A :
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m 2% term: convex

Criterion function is Convex !



Special Cases

m 1) No CSI = conventional OSTBC




Special Cases

O Perfect CSI |




An Algorithm for a Simplified Scenario

VSl 7 — VAV
(AL V) = (Aan + L) VVAV'V)
—Nlogdet(Aan + Iny)




A Simplified Scenario

O hij 1.i.d. zero-mean complex Gaussian
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