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System ModelSystem Model
OverviewOverview

QuasiQuasi--static channel with AWGNstatic channel with AWGN
W: linear transformation matrixW: linear transformation matrix

ReceiverReceiver



Side Information at TXSide Information at TX

Assumption:Assumption:
Perfect CSI at ReceiverPerfect CSI at Receiver
Channel estimates at TX correlated with the true channelChannel estimates at TX correlated with the true channel

Outdated channel estimates: correlation determined by the Outdated channel estimates: correlation determined by the 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

Definition:Definition:
Statistics of side info.Statistics of side info.
Relation to true channel.             Relation to true channel.                                                               

Perfect side informationPerfect side information

No side informationNo side information



Performance Criterion for STCPerformance Criterion for STC

Pairwise Codeword Error Probability (PECP)Pairwise Codeword Error Probability (PECP)
Received signal corresponding to CReceived signal corresponding to C
Decoding the codeword according toDecoding the codeword according to
PCEP conditioned on the side informationPCEP conditioned on the side information

C is a function of the channel estimateC is a function of the channel estimate

Start with the upper bound over true channelStart with the upper bound over true channel

ConsiderConsider



Performance Criterion for STCPerformance Criterion for STC

Introduce:

Use = 1

Upper Bound

Channel knowledge Open-loop system



Transmission SchemeTransmission Scheme
i. To design a STC using the criterion   xi. To design a STC using the criterion   x
ii. To improve a predetermined STC    ii. To improve a predetermined STC    √√

Define:
Optimization  Problem:



Convexity of the Criterion FunctionConvexity of the Criterion Function

11stst term: A function is convex over X if it is convex term: A function is convex over X if it is convex 
when restricted to any line that intersects Xwhen restricted to any line that intersects X

22ndnd term: convexterm: convex

1 2

The second-order derivative of 1 with respect to λ:

Criterion function is Convex !



Special CasesSpecial Cases

1) No CSI 1) No CSI conventional OSTBCconventional OSTBC

2) Infinite SNR  2) Infinite SNR  conventional OSTBCconventional OSTBC



Special CasesSpecial Cases

Perfect CSIPerfect CSI

SNR=0, SNR=0, ηη 00

: kth block on the diagonal of 



An Algorithm for a Simplified ScenarioAn Algorithm for a Simplified Scenario

Scenario: Scenario: 
Introduce

Let



A Simplified ScenarioA Simplified Scenario

hhijij i.i.di.i.d. zero. zero--mean complex Gaussianmean complex Gaussian
Introduce

Conditional channel distribution:
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