Polar Codes

Successive Cancellation Decoding



SC decoder setup
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SC decoder: operations in an interior node

Step L Step R Step U
M=2m

&
W= L .. Ly ;‘;.,««‘

s v

f(Ll:M/ZI I-1+M/2:M)

< /M/Z values// &
¥ o
¥ Lo

'c“?ﬁ’"‘
AN
4 _ / }) '
f(al:P Ibl:P) - [f(allbl) f(aZIbZ) f(aPer)] g(al:Pl 1:P C) - [g(allberi) g(aZIbZIQ_) g(aPerlq:)]

)]
f(ry,ry) = sgn(ry) sgn(ry) min(|rq|, |r2|) g(ry,ry,b)=r,+(1-2b)r, He\




SC decoder: decision in a leaf node

PN L
If i’ is a frozen position: G; =0 LI V“/
If i’ is a message position: 4; =0, if L(u;) 20; 4;=1, if L(u;) <O Hrastald.



SC decoder: sequence of operations

e Start at root

At every node...@\\w s *V“““*‘”D

* If not leaf, do the following in sequence
* Do Step L and go to left child
* When decision is received from left child, do Step R and go to right child
* When decision is received form right child, do Step U and go to parent

* If leaf, make decision and go to parent



SC decoder example: sequence of operations
qeceined. Nebeed (\L,_“‘) o e

t}’ XD\ ,.% r(16) 'f"‘“ c\-v.“’ld
W 2o
R 25 O Free {nedn

1L: 18 16R: L®)
/
\g V) ‘ and so on...
—
)'ZL: L(4) ’ \49R: L(4)

&,
N ¥ ‘ ‘\'. (2) ‘ ‘
3L: L) 6R: L2) 10L: L 13R L
%’D‘ \D‘/'\ Y / / / \
Y

o ¢
4L: |_(1\': 7L: |_( 11L: L( 14L: L( \, ‘ . . Rarsu,@,n.
YA SR X\ L 7 108 L0 #/p 15R: L \e
QOOOOOOOQQQQQQQQ
0 0 0 0 0] m; m, mj m, M Mg M, Mg Mg My

\/’_\/\’J
Sr«é)”‘



