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E-RAXBEABE

To decode, in a plurality of iterations, a representation, imported from a
channel, of a codeword that encodes K information bits as N>K codeword
bits, estimates of the codeword bits are updated by exchanging messages
between N bit nodes and N-K check nodes of a graph: If the decoding has
failed to converge according to a predetermined failure criterion and if the
codeword bit estimates satisfy a criterion symptomatic of the graph including
a trapping set, at least a portion of the messages are reset before continuing
the iterations. Alternatively, if the decoding fails to converge according to a
predetermined failure criterion, at least a portion of the messages that are sent

from the bit nodes are truncated before continuing the iterations.
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Initialization :

forall ce C,ve N(¢,G) R, <0

Iteration :

forall veV (Compute bit to check messages)
forall ce N(v,G)

Q.«< P+ D, R,

v

c'e N (v,G)\e
end of loop
end of loop
forall ce C (Compute check to bit messages)

for all ve N{(¢,G)
R, « @“‘( > ¢(QM)]
v'eN (e, G)\»
end of loop
end of loop
forall veV (update final bit estimates)

Q,« P+ > R,

ceN(v.G)
end of loop

Stop Criteria:

forall veV Vv = sign(Q,)

if H-v=0, stop

else, continue to next iteration
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Initialization :
forall veV,ceC R, <« 0
. ] forall ve ¥ 0, « P,

Iferation :
forall ceC

S« Y @@ R,

veN(e,G)
forall ve N(e,G)
0.+ Q,—-R,
R, « 07 (S-0(0.))
2, < Q. +R,
end of loop
end of loop

Stop Criteria:

forall v eV ¥ =sign(Q,)

if H-3 =0, stop

else, continue to next iteration

(Serially traversing the check nodes)

(Sending Q,, messages into the check nodes)
(Sending R,, messages out from the check nodes)
(updating a - posteriori LLRs)
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Decoding phases :
forallce C,,ve N(c,G): O, =P,

forallie {l,....,f}: (gooversub-graphs)

Sub - graph initializution :
forall veV,ceC: R, <0
forall veV,: 0, « P, = function(y,)

forall veV,ceC,: R, « q:"( 2(0,. )) (exchange inter sub-graph information)

VEN (0, G

Sub - graph (i)iterations :
forall ceC, : (goover sub-graph check nodes)
Check node processing (send messages to and from cheek node):

Se 3 w@-R)

veN(2,G)
for all ve& N(e,G, ):
Quop — QO — R
R, <« 97 ($~9(Qumy))
Q, < Cemp + R,
end of loop
end of check nodes loop
end of iteration loop
Sub - Graph Stop Criteria:
for all veV¥, : =sign(Q,)
if i, -¢ = 0 or maximal number of iterations is reached, stop

H, % the parity-check matrix corresponding to sub-graph G,

else, continue to next iteration

Sub -graph termination :

forall veV,,ceC,;: @, <« F+ Z R.., (exchange inter sub-graph information)

CEN{» e @

end of sub - graphsloop

Stop Criteria :

forall v eV v=2sign(@,)

if & -9 =0 or ma ximal number of phases, then stop
H 2 the parity-check matrix corresponding to graph G ¥
else, continue to next phase
end of phases loop

B 6
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