














TABLE I

SOSTFTC DISTANCE METRICS FOR TRANSITION BRANCHES

Weights Branch Metrics

w00 Υ
{

(
[
e1 ⊗

(
0ψl1 0ψl1
0ψl2 0ψl2

)]
R

1/2
h )2

}
ω1

w01 Υ
{

(
[
e1 ⊗

(
−2ψl1 −2ψl1
2ψl2 −2ψl2

)]
R

1/2
h )2

}
× ω1

w02 Υ
{

(
[
e1 ⊗

(
0ψl1 −2ψl1
2ψl2 0ψl2

)]
R

1/2
h )2

}
× ω1

w03 Υ
{

(
[
e1 ⊗

(
−2ψl1 0ψl1
0ψl2 −2ψl2

)]
R

1/2
h )2

}
× ω1

w10 Υ
{

(
[
e1 ⊗

(
(j − 1)ψl1 (j − 1)ψl1
(j + 1)ψl2 (−j − 1)ψl2

)]
R

1/2
h )2

}
× ω1

w11 Υ
{

(
[
e1 ⊗

(
(−j − 1)ψl1 (−j − 1)ψl1
(−j + 1)ψl2 (j − 1)ψl2

)]
R

1/2
h )2

}
× ω1

w12 Υ
{

(
[
e1 ⊗

(
(j − 1)ψl1 (−j − 1)ψl1

(−j + 1)ψl2 (−j − 1)ψl2

)]
R

1/2
h )2

}
× ω1

w13 Υ
{

(
[
e1 ⊗

(
(−j − 1)ψl1 (j − 1)ψl1
(j + 1)ψl2 (j − 1)ψl2

)]
R

1/2
h )2

}
× ω1

w20 Υ
{

(
[
e1 ⊗

(
−2ψl1 0ψl1
0ψl2 −2ψl2

)]
R

1/2
h )2

}
× ω1

w21 Υ
{

(
[
e1 ⊗

(
0ψl1 −2ψl1

−2ψl2 0ψl2

)]
R

1/2
h )2

}
× ω1

w22 Υ
{

(
[
e1 ⊗

(
−2ψl1 −2ψl1
2ψl2 −2ψl2

)]
R

1/2
h )2

}
× ω1

w23 Υ
{

(
[
e1 ⊗

(
0ψl1 0ψl1
0ψl2 0ψl2

)]
R

1/2
h )2

}
× ω1

w30 Υ
{

(
[
e1 ⊗

(
(−j − 1)ψl1 (j − 1)ψl1
(−j + 1)ψl2 (j − 1)ψl2

)]
R

1/2
h )2

}
× ω1

w31 Υ
{

(
[
e1 ⊗

(
(j − 1)ψl1 (−j − 1)ψl1

(−j + 1)ψl2 (−j − 1)ψl2

)]
R

1/2
h )2

}
× ω1

w32 Υ
{

(
[
e1 ⊗

(
(−j − 1)ψl1 (−j − 1)ψl1
(−j + 1)ψl2 (j − 1)ψl2

)]
R

1/2
h )2

}
ω1

w33 Υ
{

(
[
e1 ⊗

(
(j − 1)ψl1 (j − 1)ψl1
(j + 1)ψl2 (−j − 1)ψl2

)]
R

1/2
h )2

}
× ω1

Let us express the rest of calculations in the incoming
example and the following calculations in Tables I and II. 1

B. Spectrum shaping example for the code structure of Fig. 2

In order to perform distance spectrum analysis, we plot
the modified state diagram of the trellis code as depicted
in Fig. 5. Also we define the branch metrics in Table I.
Subsequently, the code transfer function which is tabulated
in Table II represents the code distance spectrum. Note that
the multiplicity parameters Γ(Ω), appear proportionally in the
code transfer function.

Due to the space limitation, we skip the distance spectrum
calculation for the 16-state code in Fig. 3. The optimal
spectrum shaping parameters ψ1 and ψ2 are calculated by
numerical methods to solve the optimization problem in Equa-
tion (13). For this purpose we utilize the truncation order that
corresponds to 3 state transitions and present the performance
results in Fig. 4.
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