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Outline
 

e Union Bounds and Code Performance

e Serial Concatenation and Repeat-Accumulate (RA) Codes

Serial Concatenation of Rate-1 Codes

Repeat-Accumulate-Accumulate (RAA) Codes

e Summary
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Union Boundson Performance

Rate r = k/n, linear block code Ce

e Input Output Weight Enumerator Function (IOWEF):

Ay: ¥i e # codewords,input weight w, output weight h

e Union bound on word error probability P yw
(binary-input, memoryless channel, maximum-likelinood decoding):

Pw < Sot Sg Aw,nz"

z is channel dependent; e.g., for Gaussian channel, z = e~"(b/No),

For ensembles,replace A,;, by average IOWEF Awih
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Serial Concatenation through a Uniform Interleaver

LaFeLe--
e Let C,, C2 be (ni, k1), (ne, ka) linear block codes with n; = ko,

and IOWEFs A“), Awh

e Let C bethe (nz, k,) code obtained by serial concatenation of C, and C2
through a uniform interleaver of size n;, with average IOWEF Ayn:

 

ny A (2)
(1) hy.hAw.h = y tig rT
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Repeat-Accumulate (RA) Codes
(Divsalar, et al., Allerton’98)

N qN qN qn
Repeat 1/(1+D)

bit q times Rate=1

e Repeatinput block x; x2 - - - xy a total of qg times.
e Permute with randominterleaver P of size n = qN.
e Accumulate overblock:

U1U2Q* ++ Un —> V1VZ--+ Un

Ul = Ui

V2 = U1 + U2

Un = Ur++s+ + Un
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