Optimization and Analysis of Schedule
Diversity Decoding for Polar Codes on LDPC-
Like Sparse Graphs
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Algorithm 1 : Layer BP

Initialize all the counter, I=0

1
2: Initialize all Mejnj = 0, My, = L;

W

for every row Rj do

4: for every c¢; € R, do




5: for every v; € N'(c;) do

6: Generate and propagate M,

7: for every ¢, € N (v;)\c; do

8: Generate and propagate my, .,
9: end for

10: end for

11: end for

12: end for

13:  if reach stopping rule

14: break
15: else
16: Return to Position 3
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Algorithm 2 : Node-wise RBP




1: Initialize all m ., =0

2: Initialize all Mye; = G

3:  Compute all r(m,_,) and generate Q

4: Let Myise; be the first message in Q

5. forevery v, € N(c;) do

6: Generate and propagate Me Sy,

7: Set r(m¢,-y,) = 0 and re-order Q
8: for every c, € N (vy)\c; do

9: Generate and propagate My, >c,
10: for every v, € N (cy)\vy do
11: Compute r(mc,y,) and re-order Q
12: end for

13: end for

14: end for

15: if Stopping rule is not satisfied then
16: Position=4;
17: end if

B4 2 AP G L RBP > AL F H AR R f i B2 o NW-RBP v LBP { #73 5% 4p iz -
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Algorithm 3 : Modified NW-RBP

1:  Initialize all m._, = 0,m,_. =LY%

pre

Generate all m._,,,

Setall 7, (c 2 v) =mlS, rq(c > v) =0

2
3
4:  Compute all residual r(c = v) and find the a-th largest residual one
5: Setall 7,4 = Tew
6:  Let the edge which connects ¢; and v; has the a-th largest residual value
7. forevery v, € N(c;) do

Generate and propagate mc,_,,,

Set r(m¢,y,) =0

for every c, € N (v)\c; do

Generate and propagate my, ¢,
end for

for every ¢, € NV (vy)\c; do




for every v, € N (cp)\vy do

_ pre
Generate Tyey (€p = Vq) = Mg, S,
end for
end for

for every ¢, € N (vy)\c; do
for every v, € N (cpy)\v, do
Compute all residual r(c, = v,)
end for
end for
Set all 75,4 = Tew
end for
8: if all the CNs are satisfied or the maximum iteration number is achieved
Break
else
Return to 6.

9:  Return the decoded results in the last decoder
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Algorithm 4 : Modified NW-RBP with Schedule Diversity

1:  Saveall LY values

2:  Set the flag PC = false.

3:  Set decoding attempt number { = 1 and assume the maximum decoding attempt

number to be ;4

4:  Perform the LBP considering all L{¥ values. i =i+ 1

5. If all the CNs are satisfied, set PC = true

6:  While i < I,,,,, and PC = false
Perform Modified NW-RBP considering all L values. However, a is
randomly determined from A = {1,2,...,T'} in each update. If more than one
edge that has the first T' largest residual value locates in the same CN,
increase the size of A such that we always have I' CNs to choose in an

update.




i=i+1.
If all the CNs are satisfied, set PC = true
End While

7. Return the decoded results in the last decoder.
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Algorithm 5 : Proposed Q-NW-RBP

1:  Initialize all m.,, = 0,m,c = LY, 7., =0

pre
Generate all m._,,,

2
3: Setall T (c > v) =mb S, ra(c>v)=0
4:  Compute all residual r(c = v) = e (c = V) —15q(c = V)
5: Find r(Cserect = Vsetect) = @-thlargest {r(c; - v))|i €{1..M}, v; € N (c;), n¢, <
A}
6:  Setall 75,4 = Tew
7. forevery v € N (Csprect) do
Generate and propagate M roct=Vic
Set r(cax = Vi) =0
for every ¢, € N (Vi) \Cserect do
Generate and propagate my, ¢,
end for
for every ¢, € N (v)\Cserect do
for every v, € N (cp)\v, do

_ pre
Generate Tyey (€p = Vg) = Mg, S,
end for
end for

for every ¢, € N (v)\Cserect do
for every v, € N (cp)\v, do
Compute all residual r(c, = v,)
end for
end for
Set all 75,4 = Tew

end for
8: 77Cselect = ncselect +1




9: if all the CNs are satisfied or the maximum iteration number is achieved
Break
else
Return to 5.
10: Return the decoded results in the last decoder
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