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Introduction
Channel Model of Two-Step CBR
Two-Step
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At first time slot, multiple-access channel at the relay B;
Y =X +X 7
At next time slot, it is broadcasting channel:

Y,=X,+Z,
Y <

where Z is the Gaussian noise, X is modulated symbol, Y is the received value.
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Introduction
The problem of direct SISO

[f BPSK modulation is used in this system. Without
Gaussian noise, Y; €{-2,0,2}.
LLR = In(%*[exp(—% (1-Y,)+ exp(—% a+Y )
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In this case, Chase-Pyndiah algorithms for Block Turbo
Codes cannot be applied directly at the relay without
complex derivation.
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“Introduction
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Conventionally, l
YB Hard Decison HIHO Decoder
Network Coding
Proposed, ,
Y
YB Soft Transform SISO Decoder

L Based on the same posteriori Probability
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Introduction

O© MAC - P2P channel

* Under the condition of the same posteriori Probability:
Vo)

* The node Vsent X, =X, ® X
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Block Turbo Codes

BTC, also known as Turbo Product Code, is one type of
turbo codes, which of constituent code is block codes.

Consider two systematic linear block codes C1 with
parameters(ni,ki,d1) and C2 with parameters (n2,k2,d2).
Then the parameters for the turbo product codes P=C1*C2
is (n1*n2 ki*k2,d1*d2).

k1 =

- Checks
o Information Oon rows

Symbols

Checks Checks
on columns on checks
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Soft Transformation

The posteriori probability P(X, =1|Y;) can be computed
as
1

L0, X, =X,
P(XB :1|YB) %

1
[P0 X, = Xc)+ (Y X, # X, )]

P(X,=1)=P(X,=-1)=

NI N

P(Xc :1) w P(Xc - _1) 2
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Soft Transformation
Ly, IX, = X,)
P(X, =1]Y,) = —
4><[P(YB|XA:XC)+P(YB|XA¢XC)]
1 —ZL(YB—Z)Z
P(Ye | Xa =X =1) ==
1 (Y, 42y’
P(Ys | X, =X =—)=——e¢
1
P(Y, | X, =-1X, =D =—=—eF
1
POY, | X, =1 X, =-1)= 217me 20
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Soft Transformation

Then,
1

Ty e

1+(2><[e e e e

P(XB :1|YB) =

The posterior probability of the soft value Y, received
from virtual node is

1 4 Vo)
P(XB :1|YB): o V
l+e < &
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Soft Transformation

Under the condition of the same posteriori probability
P(X; =1]Y;)=P(X, =1|Y;) and using log-max approximation
In(e® +e’) ~ max(a,b)

2
y (Z)xln(;)+YB—1
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_ Simulation Results

» Extended BCH product code (64,51,6)"2 is used in this
simulation and Max-iteration number is s
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Conclusion

Two-Step SISO scheme wins:
v 2.5dB coding gain over algebraic decoding

v Higher throughput and Lower decoding complexity at
the expense of 0.8dB SNR loss than Three-Step scheme
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Future Work

Validation of soft transformation

Incremental Redundancy Relaying
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