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ABSTRACT

Conventionally the decoding methods and the design of coset codes for burst synchronization and error detection
have been based on the concept that slips occuring to the right or to the left with respect to a reference timing are
corrected. In this paper we newly approach to the design of coset codes relying on the condition that only a single
code word can exists in an observation interval, which provides an extentended view on the conventional approach.
A theorem concerning the condition is presented. A combined burst synchronization and error detection system
with maximum slip correction capability have been devised based on the theorem and a detection method is
presented which requires CRC decoding only once. A burst different from the actually transmitted one may be
falsely accepted in the presence of channel errors. The false acceptance probabilities of the system are derived and

its performace is analyzed through computer computation using the derived results,
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Fig. 3 Conditional false acceptance probabilities for the sys-
tem maximizing slip correction capability (no differ-
ential encoding)
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Table 2. The numbers of error patterns to cause false de-
tection in the system maximizing slip detection
capability (with no differential encoding)

|§~54012345678‘)1011 213

Nl()lllllll348203880

N: [0 5 10 15 20 31 28 85178334 656 1400 2774 5440

B3 AN £UY NAE 2 AN HE e 9
R EELE

Table 3. The numbers of crror patterns to cause false de-

“(differential encoding& & 4 ¢)

tection in the system maximizing slip detection
capability (with differential encoding)

§—s I 2 -3 -4 -5 -6 -7 -8 9-10 -11 -12 -13
MLl 222 4 82 w0 7
' /\7’17 0 50 10 21 32 62 99173338 668 1402 2800 5448
S50 1 2345678910 1 1213
)v, o 1Lt 1H 22 24 8 2 4 75
VNl 0 0 510 21 31 62 99171334 654 1384 2764 5475
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Fig. 5 Performance comparision between the system maxi-
mizing slip correction capability (solid line) and the
2-bit inverting system (dotted line)
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Table 4. The numbers of error patterns to cause false de-
tection in the conventional system with the first
and last bits inverted (with differential encoding)

§-s| -1-2-3-4-5-6-7 -8 -9 -10 -1 -I2
N 00 0 0 1 00 2 4 14 18 35
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Ny {00000 1 00 2 4 14 18 35
N: [0 6510 11 32 37 73 167 334 750 1414 2785
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