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(57) ABSTRACT

The invention relates to error-correcting coding and correct
restart of decoding after errors of sequences that are coded
by convolutional coders or LFSR based descramblers. The
signals can be binary or multi-valued signals. Methods and
apparatus to convolutional encode and decode sequences of
binary and n-valued symbols are disclosed. The invention
further discloses methods and apparatus to identify symbols
in error in sequences coded according to methods of the
invention. Methods and apparatus to correct these errors are
provided. Methods and apparatus to repair errors in a Trellis
of received sequences are also provided. Methods and
apparatus for n-valued Recursive Systematic Convolutional

6, 2005. coders and decoders are disclosed.

l.’) 801 3803

— _—
sc (sc)

_/
T

SC\ SC

N \

3804

oY)
o0
-
bo



Patent Application Publication Sep. 27,2007 Sheet 1 of 23 US 2007/0226594 A1

100 101\ 102
™~ ~_
— D
107
sl s2 s3
103 104 105
106 109 110
—_— R m—
= "
108
sl s2 s3
103 104 105
FIG.1 PRIOR ART
lln / l Line
207
205
201 — 202 |
< l Line l In
< In
l Line l
202 — 01 |




Patent Application Publication Sep. 27,2007 Sheet 2 of 23 US 2007/0226594 A1

308
—
302
309 -« \f\ -
\sclj sc2
l 306 — T
Sl 82 . S3
307 \ \ \
—~__ 305
v 303 304
FIG. 4
31— 31/3 3/14 215
y
l —
316 —— l l
319 _—(as1) )
) e —
312
317

FIG. 5



Patent Application Publication Sep. 27,2007 Sheet 3 of 23 US 2007/0226594 A1

406
405 407
T e
400
\l s3 s2 ' sl
— piscl @ >
/T ' y \
401 400 103 404
FIG. 6
417 416 415
)
410
T sl l s2 s3
ds2 dsl
/ -
411 413 412

FIG. 7



Patent Application Publication Sep. 27,2007 Sheet 4 of 23 US 2007/0226594 A1

502 503 504

501
5\ S > 508
505 506 507
FIG. 8
512 513 514
<« —
511
\__/ > 518
— —>
505 517

FIG. 9



Patent Application Publication Sep. 27,2007 Sheet 5 of 23

600

611

622

FIG. 10

FIG. 11

601
602
descraml —»
606
607
descram2 [—
612
613
scram|1 —>
617
618
scram?2 —>
623
624
descraml —»
628
629
scram? —»

FIG. 12

US 2007/0226594 A1l
604
605
603—» scraml [—»
609
610
608
—» scram?2 [ *
615
616
6&» descraml [—*»
620
621
6£> descram2 —*
626
627
625—> scraml [—»
631
632
630
—» descram2 [




Patent Application Publication Sep. 27,2007 Sheet 6 of 23 US 2007/0226594 A1

900 901 902
A
—p@ sc2
| P — I
> ™ 903
FIG. 13
905
904
f \906 _\907

908

FIG. 14



Patent Application Publication Sep. 27,2007 Sheet 7 of 23 US 2007/0226594 A1

1000
/
s |
1001 — \dsl P ’J/_foi/ -
1002
T~ 1003
FIG. 15
1004
// —

v

1005 -—”'—<§é£/ | 52

FIG. 16



Patent Application Publication Sep. 27,2007 Sheet 8 of 23 US 2007/0226594 A1

701
T — 708 709 710
— D 2 N

702

703
707 704 705 706

FIG. 17 /

806
03 804 803 I

A )
[T =TT

808 809

812
FIG. 18



Patent Application Publication Sep. 27,2007 Sheet 9 of 23 US 2007/0226594 A1

1500
/ —
|
1501 ) _/ N e
1502
1503
T 1504
FIG. 19
1505
/ -

1508

FIG. 20



Patent Application Publication Sep. 27,2007 Sheet 10 of 23 US 2007/0226594 A1

v

1604

FIG. 21

1 1607
1605 006 ,
e
47

v

1608

FIG. 22
























































































































