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Rehable communication:
Fundamental tension between data rate [ and error probability P,

Sumple observation: arbitrarily reliable communication not possible
at anv data rate

Error Probability P,




Rate and Probability of Error

Tradeoff between rate F. and probability of error P,

Outage: Given a rate and SNR:

P [log (1 + |h|*SNR) < R] .

Bt Pih | IHx:y| h) R




A Summary

A narrowband slow fading channel is ordered.
An AWGN channe] capacity-achieving code works here as well.
Several channel models are not ordered:

— a parallel channel

— a MIMO channel
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Parallel Channel Model

[1me Diversity: coding over time

requency Diversity: coding over OFDM svmbols

Antenna Diversity: coding for MIMO channel: D-BLAST
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Rate and Probability of Error

Tradeoff between rate . and probability of error P,

Outace: Given a rate and SNR:

Powe := min P({ b | I(z:y|h) < R})
L 0

ind channel result:

Umversal code achiueves reliable commumnication for all channels not

10 outage
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R and P, : a Coarser Scaling

Coarser tormulation (ZT03):

— Rate =rlog(SNR)

Given r. find maxmmal d = J*(r)

Allows us to focus on the fading coefficient h rather than the

combination of the fading coefficient and the additive noise.
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