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EP 0 258 702 B1 DBescription Technical Field This invention relates in
general to synchronous digital communication systens and in particular to
det'ection of error-corrected, |iEBBar258g02Back shift regi ster sequences.
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EP 0 258 702 Bl Known as a "fal se" detection. The problemthus facing those
skilled in the art is that the sequence detection nethod requires error
correction to function properly urkeo 25870281 conditions, such as when

noi se corrupts the transmtted data, but error correction as known in the.
prior art may result in an intolerable rate of false detection when only 5
random dafk"q"d#s dplsse dpteciBRi ng recei ved. Summary of the Invention
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EP 0 258 702 Bl The Output 414 of the transmitter reaches the receiver at
418 via comuni cation channel 416. During transm ssion, errors may corrupt
both the serial data and the syrEh0o@88 zegBbn sequence. The receiver uses
circuit 100 to estimate and, within Irmts correct errors in a shift

regi ster 1){lnchronr zati on sequence. rovision is made in this enbodi nent
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i nitial tdnpacy shifclegisted3déoemivee 48 strarcorB0Rd \hits @ serial @t Blcand tstoragctheen. fthen, tohe
LFSR segoemad, froreline i &rth® p@aligldddopierlion sepds 4&dnewaltite o e 808 fam register BRS: to
event, repipcsthertsd Bedoagiohils i rhgisier 303 ldgving the efbad A6 bitsam placenew at t enpt t o generate
the sequentodomthepastyaite3op gt feeds Sariasbdn2 o ioaenemto by 'd’ﬁﬁéﬂ“?’t?ﬁcﬁxﬁgs“’a%ﬁj’énent
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After C Q¥ ,5ela@r@ é& bits mnll have shifted into register 302 fromthe
feedback parity tree at 332 and nust be replaced. Sixteen of the initial 64
bits W i ofé\Forde ®k) S inb trérkiddiér difdr RIVRERE S DY} tieh@hratibrstic pAFHRMRAI Clk). 'RBIbST er
302 and may be kept. During the correlation interval, 45 tenporary shift
regi ster 306 receives 48 error- correcsed bits in serral at 304 and stores
them Then, on conmand fromline 314, the parallel |oad operation sends 48
new bits on bus 308 fromregister 306 to replace the 48 feedback bits in -
regi ster 302, leaving the other 16 bits in place. To formthe parity bit
330 t hat feeds back at 332 to regenerate the LFSR sequence, exclusrve CR
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P(x) = x(I+1) mod C('x). In other words, P(x) is the renmi nder after
dividing X (1+1) by the characteristic polynomal C(x). Sone 4 EP 0 258
702 Bl exanpl es are conput ed bel &R 02586702 Bbsitive val ues of index (i) nean
a shift to the future, and negative values nean a shift to the past. 5

Xl +X4+X] pr;ppleq_ﬁrz@@wm%)w+xg%q_késél¥g<ﬁu$§(%mq%él) mean2a5 shift to the future, and negative
XI | +XI 4+¥893 RoRu s SHUIREPPRAS i s

+X46+x48+x6!| +x63 0 X14+X26+Xx37+X45+X6l +X63 20 -1 x0 =1 25
- 64 v X63 -65 | +X15+x27+x38+x46+x62 30 -69
| +x2ZFxXA+XI 5x| 7+x] 94x27+X29 +X31+X38+x@1)(4’5<)42+x46+x50+x62 35 The

pol ynonm al termns indicate how to conbine taps on the internedi ate stages of
shift register 302, The zero degree termcorresponds to the output of the
first stage of the register, the first degree termrefers to the output of
the segond stage#28nd so xdrxfitnil2otid wWgreS term which indicates the
output of the 64th, or |ast, stage‘_,éy LB e sieT . A zero coefficient

i ndi cates to ignore that out put; a non-zero coefficient indicates to
include that particular internediate output in the parity sum 40 In the
enbodi ment of Figumse 1, hatlye4yid2ad84I008 B3 Provi des a sequence

shi fted ahead of the feedback sequenceg EXd Usdve-éR gates 340, 342, 344,
346, and 348 through 352 represent tHe parity tree, which sums outputs of
sel ected taps 334 of shift register 302. For exarrpl e, to conpute a sequence
shifted 25 bits |nt°o the,e‘lmq‘rzea,gw ,Ea—;r],, | usi ve- CRgates to sumthe
el even non-zero terns in poI ynom al ﬁ{ ted versi on of the input
seq%rér?&e corresponding to the future par| ty sequence i s obtained by 45
taking a tap sonewhere alk@d qf the output stage of register 110. The

f eedback parity sequence'330 corresponds in tine to the bit sequence com ng
out of the open loop register 110 at 138 and available with error
correckion at 13&64Regi stef3 110 del ays the i nput sequence by 64 bits, so a
sequence shifted ahead by the equivalent shift in the future parity tree,

up to 64 bits, is avallable f the i rmedi ate stages in the

regi ster. For exa®d e, t G+t 611’4%07; gt Qyrx bits, line 158 woul d take

t he i nput sequence fromtap 39 of 50 the register, which is 25 bits ahead
of thegpoutput at the 64th st $Fgquences are correl ated
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