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concept I
step 1

probability of
a symbol of the

first signal portion

i [i,j]1,p inter-symbol

interference between
transmission symbols

of the second
signal portion

a1,m (trans-

mission symbol
of the first

signal portion)

(intensity

of the first
signal portion)

V1

y [k]1

sample of the
first series
of samples

-j j1 2

(phase shift)

200

292

212 214

216

218 219

220

222

230

210

232

234
240

250

252

242

calculating branch transition probabilities

(e.g. g1,k[i,j], e.g. according

to equation (2.3))

calculating state probabilities (e.g. a b1,k 1,k+1[i], [j])

(e.g. using BCJR method, e.g. using forward
recursion and backward recursion)

determining a first state transition
probability (e.g. p [i,j],

e.g. according to equation 2.4)
1,k

probability determination
(e.g. summing up )p [i,j]1,k

iteration
(optional)

(noise

intensity)

V3

branch transition
probabilities

(e.g. g1,k[i,j])

state probability
for time step k

(e.g. a1,k[i])

probability of a symbol of the
second signal portion (e.g. p [k])2,m

state probability
for time step k+1

(e.g. b1,k+1[j])

state transition
probability
(e.g. p1,k[i,j])

branch transition
probability

(e.g. g1,k[i,j])

Fig. 2a

p [k]1,m
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concept I
step 2

probability of
a symbol of the

second signal portion

i [i,j]2,p inter-symbol

interference between
transmission symbols

of the second
signal portion

a2,m (trans-

mission symbol
of the second
signal portion)

V (intensity

of the
signal portion)

2

second

y [k]2

sample of the
series

of samples
second

-j j2 1

(phase shift)

252

270

272

280

260

282

284
290

294

252

292

calculating branch transition probabilities

(e.g. g2,k[i,j], e.g. according

to equation (3.2))

calculating state probabilities (e.g. a b2,k 2,k+1[i], [j]) ])

(e.g. using BCJR method, e.g. using
forward recursion and backward recursion)

determining a first state transition
probability (e.g. p [i,j],

e.g. according to equation (3.3))
2,k

probability determination
(e.g. summing up )p [i,j]2,k

iteration
(optional)

V (noise

intensity)
3

branch transition
probabilities

(e.g. g2,k[i,j])

state probability
for time step k

(e.g. a2,k[i])

probability of a symbol of the
first signal portion (e.g. p [k])1,m

state probability
for time step k+1

(e.g. b2,k+1[j])

state transition
probability
(e.g. p2,k[i,j])

branch transition
probability

(e.g. g2,k[i,j])

p [k]2,m
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Fig. 2b
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calculating probabilities for symbols
of the second signal portion

(e.g. p [k],

e.g. according to equation (3.4))
2,m

calculating probabilities of different
sequences p of transmission symbols

of the first signal portion
(e.g. Pr{i k] = i },

e.g. according to equation (3.6))
2 2,p[

probabilities for symbols
of the first signal portion
(e.g. p [k])1,m

probabilities for
symbols of the
second signal portion
(e.g. p [k])2,m

V2

intensity of
the second

signal portion

iteration
(optional)

a2,m trans-

mission symbol
of the second
signal portion

e.g. Pr{i k] = i }2 2,p[

concept II
step 1

y [k]2

sample of the
first series
of samples

410

start
(optional)

i2,p

interference by
sequence p of
transmission

symbols of the
first signal

portion

430

400

420

432

422

424

426

428

492

intensity
of noise
(e.g. V3)

Fig. 4a
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calculating probabilities for symbols
of the first signal portion

(e.g. p [k],

e.g. according to equation (2.5))
1,m

calculating probabilities of different
sequences p of transmission symbols

of the second signal portion
(e.g. Pr{i k] = i },

e.g. according to equation (2.7))
1 1,p[

probabilities for symbols
of the second signal portion
(e.g. p [k])2,m

probabilities for
symbols of the
first signal portion
(e.g. p [k])1,m

V

ntensity of
the first

signal portion

1

i

iteration
(optional)

a1,m trans-

mission symbol
of the first

signal portio

e.g. Pr{i k] = i }1 1,p[

concept II
step 2

y [k]1

sample of the
first series
of samples

460

start
(optional)

i1,p

interference by
sequence p of
transmission

symbols of the
second signal

portion

480

470

492

482

484

486

488

432

intensity
of noise

Fig. 4b
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Obtaining a first series of samples (e.g. y [k])1 using a first sampling,

wherein the first sampling is adjusted to a symbol phase
of the first signal portion;

Obtaining a second series of samples (e.g. using a second sampling,

wherein the second sampling is adjusted to a symbol phase

of the second signal portion;

y [k])2

500

510

520

530

Determining probabilities (e.g. p [k]) for symbols

of the first signal portion based on samples (e.g. y [k]) of the

second sampling and estimated or calculated probabilities (e.g. p [k])

for symbols of the second signal portion while considering
inter-symbol interference (e.g.  i ) between transmission symbols

of the first signal portion in the samples (e.g. y [k]) of the second sampling

1,m

2

2,m

2,p

2

Fig. 5

Obtaining probabilities (e.g. of transmission symbols of

the first signal portion and probabilities (e.g. of

transmission symbols of the second signal portion for a plurality

of sampling times (k) based on the first series of samples

and the second series of samples.

p [k])

p [k])
1,m

2,m

Determining probabilities (e.g. p [k]) for symbols of the

second signal portion based on samples (e.g. y [k]) of the first

sampling and estimated or calculated probabilities (e.g. p [k])

for symbols of the first signal portion while considering
inter-symbol interference (e.g. i ) between transmission symbols

of the second signal portion in the samples (e.g. y [k]) of the first sampling

2,m

1

1,m

1,p

1
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Obtaining a first series of samples (e.g. y [k])1 using a first sampling,

wherein the first sampling is adjusted to a symbol phase
of the first signal portion;

Obtaining a second series of samples (e.g. using a second sampling,

wherein the second sampling is adjusted to a symbol phase

of the second signal portion;

y [k])2

610

620

630

Obtaining probabilities (e.g. of transmission symbols of

the first signal portion and probabilities (e.g. of

transmission symbols of the second signal portion for a plurality

of sampling times (e.g. k) based on the first series of samples

and the second series of samples.

p [k])

p [k])
1,m

2,m

Determining probabilities (e.g. p [k]) for symbols of the

first signal portion based on samples (e.g. y [k]) of the first

sampling and estimated or calculated probabilities (e.g.p [k])

for symbols of the second signal portion without considering
inter-symbol interference between transmission symbols
of the first signal portion in the samples of the first sampling

1,m

1

2,m

Determining probabilities (e.g. p [k]) for symbols of the

second signal portion based on samples (e.g. y [k]) of the second

sampling and estimated or calculated probabilities (e.g. p [k])

for symbols of the first signal portion without considering
inter-symbol interference between transmission symbols
of the second signal portion in the samples of the second sampling

2,m

2

1,m

Fig. 6

600
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conversion

synchronization

separating
with decoding
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