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I. |NTRODUCT|ON j = pmms_rand(k);
. . matrix_insert_entry(i, j);
The erasure recovery capabilities of LDPC-Triangle and !

if (degree_of row(i) == 1
LDPC-Staircase codes [2] can be greatly improved by means (d°g<j ;p;mfa)nd(k);) {
of a Gaussian elimination decoding scheme [1]. Thanks g thi ] wie (mtrichascentiy(i, i)
decoding, the LDPC-Triangle codes are now very close to an’
ideal code. The LDPC-Staircase codes are also improved but )
they are not as close to an ideal code as the LDPC-Triangld3€cause of this second step, the average number of "1" per
codes are. Furthermore, for some code rates, the perfogmarf@/umns in the left side of the matrix, i.e., the left degream
of the LDPC-Staircase codes diverge from their asymptoft¢ greater than the specified N1 parameter.
behavior.
This document studies the influence of the N1 parameter 1. RESULTS
of the LDPC-Staircase codes, i.e., the target number of "1&’ Erasure recovery capabilities
per column, which in turn controls the left degree of source
symbols, on the erasure recovery capabilities of the codes 1.0s

‘ LDPC‘)—Stair‘case bausé decdding échemé e

when a Gaussian elimination decoding scheme is used. ‘g
-g 1.07
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The N1 parameter, which controls the left degree, is az
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parameter of the algorithm generating the left side of théya ¢
check matrix. This parameter controls the numbers of '1at th 8 104 I o 1 ettt ot dogroatd
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will be inserted in each column of the left side of the matrix £ | eriormance wilh defaulteft dogroet
during the first step of the algorithm. This algorithm is the £
following when this N1 parameter equals 3, the default valuegz 192
(&)
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/* check that valid avail able choices renmain */ left degree
for (i =t; i < 3xk & matrix_has_entry(u[i], j); i++);
if (i < 3+k) {
/7 choose one index within the Iist of possible Fig. 1. Inefficiency ratio W.R.T. the N1 parameter (objeanpmsed of 1,000
do { symbols, code rate 2/3)
i =t + pmrs_rand(3*k-t);
} vxhiIe_(matrixihasien?ry(_u[i], i)
et et FiguresOCIZIB show that the inefficiency ratio decreases as
/uﬂ[ri]regl iftelzmth u[t] which has never been chosen */ the Nl parameter increases.
Jesei Figure [3 shows that increasing the N1 value improves
go (1S ety chouse ene randonty the erasure recovery capabilities for the range of codes rate
} wile (mtrix has oniry(i, §)): considered. More specifically, the choice of the N1 paramete
y mertxdnsertoentry(@ 1) is ideally a functon of the code rate, since a value of 4 isrofte
y ! a good choice with a code rate 2/3, while a value of 6 will be

. . . refered with a code rate 1/3.
After this step, the generation algorithm checks that the?eWe can also observe that for lower code rates, the ineffi-

2;23;[ lrigfrtiiwl? nlof Igniag? t:%\/ ;éénﬁ,rlgf ,Sllg,ea(r):; tgg d%%”%iency ratio no longer depends on the N1 value. This behavior
the row : ’ ' comes from the fact that for low code rates, the specified N1

value is to small to satisfy the condition on the minimum
/+ Add extra bits to avoid rows with less than two "1s". ’ f
« This is needed when the code rate is smaller than 2/5. */ number of '1s’ per row. Therefore, after the second step of

for (i =0; i <n-k; i++) { /= for each row /

i1 (degree_of row(i) == 0) { the algorithm, the actual left degree is always greater than
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Fig. 2. Inefficiency ratio W.R.T. the N1 parameter (objeanpmsed of 1,000 Fig. 4. Inefficiency ratio W.R.T. the code rate (object cosgm of 1,000

Gaussian elimination decoding scheme can approach that of a

symbols, code rate 2/5) symbols, with various N1 values)
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g LDPC-Staircase Gauss decoding scheme to 27%) while offering a significant improvement in terms
g 107 _ of erasure recovery capabilities (the curve ends closehdo t
Q2 Performance with default left degree(3) . .
€ 106 / theoretical limit of 2/3 than when N1 equals 3).
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o \ ideal code by a trivial modification of the parity check madtri
1.02 Indeed, the erasure correction capabilities are significan
Lo1 ] improved when the N1 parameter is increased, where N1 is
L,I I I 1 1. 1.1 the target number of '1s’ per column in the first step of the
L T 6 5 10 12 12 15 15 20 22 22 26 parity check matrix creation algorithm. The choice of the N1
left degree parameter is ideally a functon of the code rate, since chgosi

a value of 4 is often a good choice with a code rate 2/3,
Fig-g-l '”eﬁifie”cy rlalgo W.R.T. the N1 parameter (objeanpwsed of 1,000 \yhjle a value of 6 will be prefered with a code rate 1/3. A
' 1 . .
symbols, code rate 1/3) direct consequence is that the N1 value parameter must be
transmitted to the LDPC-Staircase decoder as part of the FEC

specified N1 value, and all the curves exhibit similar errdfPJ€ct Transmission Information.
correction capabilities.
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almost constant, decoding complexity when the Zyablov ite-
rative decoding succeeds (i.e., for low loss probabiltiaad
later on the progressively increasing complexity of the $am
elimination since the iterative decoding is no longer sigfit
(i.e., as the loss probability approaches the decoding)limi
As N1 increases, on the one hand the Gaussian elimination
starts earlier (for lower values of the loss probabilityhda
is more and more costly. Nevertheless, even if the decoding
complexity of the LDPC decoder increases as N1 increases,
this decoder remains at least 9 times faster than the Reed
Solomon decoder for the range of values selected. With this
code rate (2/3), choosing a value of 4 for N1 offers a good
balance since the iterative decoding remain efficientdites
decoding remains efficient up to loss probabilities that anto
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Fig. 5. Decoding time W.R.T. the loss probability with a highZyablov iterative decoding/Gaussian elimination schebject composed of 1,000 symbols,
code rate 2/3)
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