
On MIMO Fading Channels 
with Side Information at TX

EE8510 Project
Tairan Wang



Introduction

CSI available at both TX and RX

CSI available at RX only

CSI not available at either side

CSI available at TX only

Bounds and Many Results available



Channel Model

MIMO fading:

Non-causal:
Causal:



Existing Results
Non-causal:

Causal:



Lower Bounds
Non-causal:

Causal: Gaussian



Upper Bounds
Non-causal:

Causal:
Lemma:



Application Example
Parallel fading channel: degraded MIMO

On/Off fading channel:



Lower Bounds
Non-causal:



Lower Bounds
Non-causal:

Causal:



Upper Bounds
Non-causal:

Causal:



Numerical Results

Mid-High SNR:

High SNR:



Numerical Results

Mid-High SNR:

High SNR:



Some Useful Strategies
Channel Inversion: [Goldsmith 1997]

Rayleigh & On/Off fading:



Some Useful Strategies
Log-DPC:

[Shamai 2004]

desired signal
modulo



Conclusion

Scalar to MIMO: Exponential Complexity
Tradeoff: Rate & Complexity
Basic:
CSI at TX only is also very helpful!

Thank you!
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