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RECEI VER F@rO 9dasdTI NG SYNC LEVELS I N VSB SYSTEMS ThiRCT/BSOZATEOSn
relates to VSB (vestigial sideband) signal systens and specifically to
met hods and appar at us for processing the sync and data synbols in digital
VSB  signals. The recently adopted standards for digital VSB
terrestrial signals establishes certain data and sync S nbol | evels. In
t he ATSC (Advanc RCEAIVER R iCHn A0 nintd) o JoNG Ll \GENYS AN | MGl vVip

| evel s to be used for the . 8VSB ed 16vrB>r T ‘

t ransni ssi on sygp%?'n? ARSI Fééag?ﬁeEQSgg )a(Pfg Frdgist & ?tgrﬁ)"ldg not
restricted tg QLGHET & QtQﬁs &h8" éﬁé&if&hanya%m&%hws aRd afpirdtus

El ectronics por at as specified threée nore nodes tha can be used
for cable orfédSroyeseing théhegacVaRdnddea syabodentinf dddriasl3MER VSB

nodes. The 8VSB trellis coded and 8VSB nodes are identical except for
their data r@t@malaés fully discussed in Unlted St at es Pat ent No.

5,508, 748 entitl ed, DATA LEVEL SELE L I SM SSI ON
SYSTEM the data fgﬁefgcengﬁg %§REQEQVSF g#eEVar|§§ ¥§§B£E§%Ls may be
sel ected 1o ORRESErHgY] éfgna%aéseagmhehee eagika@nh@atavand syrrsul ts in
great sinplification and reduced cost in data slicing and error

correction. gphlooluhevels.t hin dbei AFSC (Adwanc@dsquaw;smmn[ﬂxﬁnﬁnSchwlng

the bilevel segnent and frame reference sync iin the n
ATSC Co%mittee) document, the®data evels to bset %sd%r %Sorad%pt ed by

8VSB (trellis coded) and 16VSB (ATSC) transmission
systems are specified. The VSB transmission system is
not restricted to over- the -air (terrestrlal) transmission
and Zenith Electronics Corporation has specified three
more modes that can be used for cable or MMDS systems.
These VSB modes are identified as 8/4/2 VSB modes. The
8VSB trellis coded and 8VSB modes are identical except
for their data rates. As fully discussed in United
States Patent No. 5,508,748 entitled DATA LEVEL SELECTION
FOR MULTILEVEL VSB TRANSMISSION SYSTEM, the data levels
and sync levels in the various VSB modes may be selected
to bear a desired relationship to each other, which
results in greef simplification and reduced cost in data
slicing and error correction. Unfortunately that desired
relationship is not present during the bilevel segment
and frame reference sync in the standards adopted by ATSC
and need not be present in VSB signals that may be used.
"The Zenith 8VSB trellis coded mode also contemplates
~ the.use of a comb filter in the receiver for minimizing
interference from NTSC co-channel signals. When the comb

filter is active, it increases the number of data levels,



and need not be present in VSB signals that -may be used The Zeni
( . enith
8VSB trel | gwioseprdeél node al so cont enpl at es the use of a cBGHYSSTAMS

the receiver for mnimzing i nterference from NTSC co-channel . si gnal s.
YWen the conb filter is active, it increases the nunber of data |evels,
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2 which also results in a departure fromthe desire rel ati;onsh
nenti oned abdvich also Tesubkashtai ARRFFTEFSS ¥9@stgﬁedﬁﬁaﬁﬁgns crgated by

t he above over-the-aiy,signals an es a VSB receiver to process al
VSB node sigﬁ%}§t+ﬂnﬁﬁlﬁf??€+%ﬂ?e§nggggét ef fective manner. P A
feature of the iInygotLposistt PnPERYiER SoTw¥E! thenpibblemsdcappaedt by for
processing VSB node sfignals in a si npl e manner. The present

i nvention tggnsf@?overoveﬂeshe-aérhsﬁgnals angeenabigsaar ¥EBj ¥eFeiypT
processing digital signals of di_fferent_nodes that. _have desi rabl e dat

| evel rel boipreneps ahé VSBCMPEecFigBRlBctRafrtR Sﬁgécéﬁnghan c&?&itaﬁ :

signal s departing tromthe desired relationship in known respects, said
met hod |nclu8%h§gFﬁ¥engB§e f ‘determning the node of the digital’signal

322P?ed r;fgflgﬁgﬁig?gtakéebfnghéhﬁnﬁéﬁﬁibﬁvﬁbstb0p¢onﬁdenatucwbé |
method and apparatus for processing VSB mode signalsg in a
gimple mannef.

The present invention therefore provides a method of
operating a receiver for processing digital signals of
different modes that havé a desiréble data ievel
relationship, the sync levels of certain ones of the
digital signals departing from the desired relationship
in known respécts, said method including the steps of
determining the mode of the digital signal being
received, and altering the sync levels to conform to the
desired relationship. |

The present invention further provides a receiver
for receiving a plurality of different mode digital
signals that have a desirable data level relationship,
the sync levels.of certain of said digital signals
departing from said desirable relationship, said receiver
including means for determining the mode of the digital
signal being received, means for altering said sync
levels of said certain signals to conform to said
desirable relationship, and means for enabling said
altering means in response to said determining means when
one of said certain signals is being received.

These and other features and advantages of the



The present i nvention further provides a receiver for receiving a
plurality wbogitédeer ent node digital signal s that have a B6TUSAHIBOZat a
| evel relationship, the sync levels of certain of said digital signals
departing fromsaid desirable rel ationship, said receiver i ncl udi ng
means for determ ning the node of the digital signal being received,

means for altering said sync | evel s o said certain signals to conform
to said (i§¥QQﬂﬂQPrWﬂ iR FRRAT SR %E%Rsr?%¢16ﬁa5hFn§°§$Pﬂlng altering

?32; Esni ;ebel ng ece| ve‘%15 OIftﬂ[é%&:f"ﬂese anddﬂFﬁ ?ea?ﬁ?géng%géégg%ga es

of the MR NRBIB with the drawing, in which: PCT/US97/17805
3 ‘invention will be apparent upon reading the follown description of a
preferred enbodi Bk@. of mea|mmmlif)mdrpartm}uhl;ocbndmgnamhefdaaw ng, in
whi ch: Fl G 1|_\;§a J|f|edtg€rt|al bl ock di agram of a prior art
VSB r ecei vePTigy art RKECLVRL7 P%art showing the data and sync |evels
for the 16/8/4/2 ' ls; c La f the

phase tracker of 1g?ﬂat r: dl%%o¥ ééfﬁ%gn?é%ﬁ Qh& gygéegé?g}%g to

FIG 1, an Rosiglidéy4/e mesB beignabs g amdover-the-air) is applied to a
tuner IF and denodul ator 10 where it is processed in a well known manner
to devel op a bas&¥hd anks iy klewsldiagrem of the phase tracker of

FIG. 1 that embodies the lnventlon

Referring to FIG. 1, an RF signal (which may be
cable or over-the-air) is applied to a tuner IF and
demodulator 10 where it is proceséed in a wéll known
manner to develop a baseband analog signal. The
demodulated signal is converted to digital form in an A/D
(analog-to-digital) converter 12 and applied to a block
14 that includes appropriate circuitry for performing DC
removal, developing an AGC potential, recovering symbol
clock information and sync signals, and operating a comb
filter. The VSB mode of the received signal is also
determined at this point. The signal is applied to an
equalizer 16 that in turn supplies a phase tracker 18,
which is operatéd in accordance with the teachings of
United States Patent No. 5,406,587 entitled.ERROR'
TRACKING LOOP. The phase tracker supplies a slicer 20
that operates as described in the above-mentioned patent
to recover the symbols in the received signal. Slicexr 20
feeds a block 22 that includes a trellis decoder, a

- symbol/byte converter, convolutional deinterleaver

circuitry, an R-S decoder and a derandomizer, all of

which are well known in the art. The output data is



denodul ated si'gnal is converted to digital formin an A/ID

(anal og-t owdiogitbesit) converter 12 and applied to a block 14PCRAS9I1T80SUdeS
appropriate circuitry for performng DC renoval, devel oping an AGC
potential, recovering synbol clock informati on and sync signals, “and
operating a conb filter. The VSB node of the received signal is also
determ ned at this _point._ The signal is_épplied to an equalizer 16 that in
turn suppl i ePRliedskot vatkeknawn tehevhsianoprr daka PHOgEssisBgnce with the

teachings of _,United States_Patent -Na. .5, 406, 587 entitled ERROR  TRACKI NG
LOOP. The ph%§E9Y+5£¥e3ng§pﬁ$%¥§pa£gfi%ﬁ?p56Y§Pﬁ3togpékﬁtgggﬁs_described I n
th? above- ment i ongle PAhEPE iﬁOFtG9929111ﬁ§t§¥ﬂE§|Ehéndhﬁﬁ Legehkegsesi gnal .
Slicer 20 feeds a block 22 that includes a trellis decoder, a

synbol / byt e theveéfey4/20ViSB| sigoahs. deintwildaber apprectatedythanh R- S

decoder and a derandoni zer, all of which are well known in the art. The
out put data Fhese leyplasrygopat to be considered a limitation of the

PCT/ US97/ 178 . . : pkied Ll . known
tel evi si on ogéﬁ%?%;%?bcegg?nﬁorre%P?%ﬁf??ySYﬂgtf?ﬁ%&%)k?%rdéﬁggﬁgéfuse of
the data. vsB modéestfnalsi arél £1s3 ihdusatalies NbBeedehat! evel syak the
16/8/4/2 VSB signals. It will be appreciated that these | evel s are not

to be consi deeeella arei cainohdenttticth tvavehttba. daka devedspindihg sync
Lovels T Lbfecenla i lo%Tmde) o 808! 3 phecokag, Ladhoaor MBigiel (e
correspondi N ign@imcbybvAi £F §Lphrt £RAGH ChetB8s3k@R2L81ationship
| discussed in the aforesaid United States Patent No.
5,508,748. The number ih parenthésis for eéch VSB mode
signal indicates the factor by which the sync levels for
that signal is to be multiplied to reestablish the
desired relationship between the data and sync in that
signal.
FIG. 3 represents phase tracker 18 and includes a
‘gain block 24 that supplies a complex multiplier 32,
through a delay circuit 26 and an offset control 28, and
also through a Hilbert FIR filter 30. The complex
mu;tiplier 32 supplies an I channel output. that
constitutes thé recovered data and a Q channel output
that supplies a quantizer 36. The quantizer 36 feeds a
LUT (look-up table) 38 that supplies an error accumulator
34 for developing sine and cosine correction signals for
complex multiplier 32, a control signal for offset
control 26 and a control signal for gain control block
- 24. The above-described circuits operate as discussed in
| United States Patent No. 5,406,587 and are not part of

the present invention.



These sync levels depart fromthe desired relationship di scussed in the
af oresai d \Wo dsadostt at es Pat ent No. 5,508, 748. The nunber IRCTHSIZNTINSSI S
for each VSB node signal indicates the factor by which the sync | evels
for that signal is to be multiplied to reestablish the desired’

rel ati onshi p between the data and sync in that si gnal . FIG 3
represents phase tracker 18 and i ncl udesba gain block 24 that supplies a
conplex multipli@he3Z chatmmﬂgrdaetaddslyapplmdttQGaaaﬁnancorrsetoroﬁﬂr ol

28, and also through a Hilbert FIRfilter 30. Th | tiplier 32
suppl i es an Ghathdhe ﬁﬁltﬁi{RP]tllf%ﬂ Wit sthe (VSR mede r%ggﬂéieﬁnggf"a and a Q

channel out t T, r ds a

LUT (I ook- u?#aé‘bﬁ %q}récg supp es %ﬁr%?ragguﬁﬁ?a%bag cégt{tgi

devel opi ng Sigiutadh CO5) e, GRid a5! | e SindpdscéQ) Acosprexentkt apgheh 32, a
control si gnal for of f set control 26 and a control signal for gain
control bl ok 124.B BEhagatmwaf dsrr i ®erl grinudf s bpearndeDas grivuSEed in

United States, Patent No., 5,406,587 a ar e t grt of th gregent
i nventi on. 8/9. V@gtg?ci% a control signal a is activate

PCT/ US97/ 178050 a, tivaPted f Ihgykpchannel data
is applied to a syr%n%]brjfsecﬁ%ﬁelzl‘(r)e :|.s|ac 1"5’% guppOFed wth the VSB node

signal and gigrdd®yrec sﬂm@&ﬁm&edmcmrwsnrsﬂgnhms:.‘sonecednedol
inputs A, B, C, and D. As indicated, A regéesents a gain of 1, B a gain of
2/3, C a gaiandD 4% agkidtedbenfa 16VSE aignadi %Esrﬁcééﬁﬁiol si gnal and

s aCtLvate%ﬂgEg]aie the signals where the sync levels depart from

the desired relationship: The output of sync corrector
40 is applied to the A input of a.multiplexér 44 that is
controlled by an enabling signal at its SEL input when an
8VSB trellis coded signal is being received with the comb
filter being activated during data. The B input of
multiplexer 44 receives corrected data as will be
discussed. The output of multiplexer 44 is supplied to a
weighted error circuit 46 that in turn supplies LUT 38.
The weighted error circuit 46 evaluates the

difference between the actual received data and the
nearest valid data level for that VSB mode. This I data
error is then w;ighted to reduce its sensitivity to white
noise (amplitude noise). For example, if the distance
between two adjacent data levels is ‘d’, the range for
any individual data level is (+d/2, -d/2). Data errors
up to (+d/4, -d/4) are not modified. The error
magnitudes larger'than (d/4) are weighted such than an

- | error of (d/2) is zero. The weighted I channel error and
the quantized Q channel data are supplied to LUT 38. LUT

38 provides the desired correction signal for correcting



2VSB signal is received, Bis activated for ra 4VSB signal, Cis activated
when an 8\{gBesiigneal i s recei ved and D is activated when aPCEUSHE/IF8nal is
received. These are the signals where the sync levels depart from the
desired relationship.. The output of sync corrector 40 is applied™to the A
I nput of a nultiplexer 44 that is controlled by an enabling signal at its
SEL i nput when an 8VSB trellis coded sﬁgnal Is being received with the
comb fil terarheipi'g.sd&:temm.d cfifsery ekrer amd BIimRXTeF Presenpl Ber 44
receives corrected data.as will be discussed. The output of nultiplexer 44
i s supplied %8 Fecskieht@F2rror circuit 46 that in tgrn suppl i espLUT 38.

The wei ght ed err og, GLo ol b AB,EVRL LAt BSvd 1 £&l fE8E EACEPRENREE ERGnact ual
?he eve

received data an nearest valid data or that” VSB node. This |
data error gie tduadired ghé sk iongletivioehen stisensotb vELtYten idi aetivepi se
(anmplitude noise). For exanple, if the distance between two adjacent data
level s is 'd caone dafrjecoprecten4? nig \ddded. dathe | eodp datd g/ 2, -d/2).

Data errors up to (+d/4,.-d/ 4 t i f£ied. i tud
| arger than ct‘%i‘/"%c%?é TRFYhTeR %1&%[1 t%"g mg%'jlé ?%o?ga)?a(e%%ei %@‘g?g uTﬁZ
wei ght ed | NE4GST (OF dWeradh®) QLENtd Zeke G E80ELEddaseaaleveLppl ied to

LUT 38. LUT 38 provides the desired correction signal for correcting
WO 98/ 16061 This makes the 15 data levels, create®Cfre/8ovhe 78VSH

0 Ny phase et ading conb ki PRG54 &' LohaBE °SE "tnt " avEBoalEs®! ver
levels, thus restoring the desired relationship among the
data levels. As the outPuf of comb data corrector 42 is
applied to the B input of multipléxer 44, tﬁis'data is-
only used when the select input of the multiplexer 44

- receives an input responsiﬁe to an 8VSB trellis coded
signal being received and having the comb filter
activated. Note that the corrections that are made to
the signal are only in the feedback path of the phase
tracking loop and do not affect the data levels passed to
the next stage. _

The sync levels in the Zenith 16/8/4/2 VSB modes
should be ideally +128 and -128 for an appropriate size
scale factor. }n the 8VSB trellis coded mode, the
corresponding sync levels have been established at +160
and -160. To correct them, i.e., bring them to the
+/-128 levels, a multiplication factor of 4/5 is applied
to the syncs when corrected by sync corrector 40. When -
corrected, the syncs of the 8VSB trellis coded signal

- bear a specific desired relationship to the rest of the

signal. Similarly, the sync levels of the 16 VSB ATSC

signal are +1-144. (The data levels are the same.)



To correct the data levels for their departure from the desired

rel ati onshiwo Yéfsdet he conb filter is active, a conb data oRf¥Eesy¥7AY8e$2 | S
added. The conb data corrector receives the | channel data and a frame
sync and adds (or subtracts) 16 to the recovered data | evels. This nakes
the 15 data levels, created fromthe 8VSB signal during conb filtering, a
subset of the 16VSB data levels, thus réstoring the desired relationship
anong the Therefevel s mittipbientpfit849 tenbppiiadcoorr tbeosyts sn

applied to the B input_of nultiplexer,44, this data_is Qnl y. used when t he
sel ect i nputthg ¥£%u5T$§I%%$th4 WF%€B|V§§t8Fe?nEHP AeSA&RS ve to an 8VSB

trellis code e d It
activat ed. N§?15¢%§€£?§§ g%r#%%t%%ﬁga?gatP§¥ggﬁﬁggﬁ %ggpﬁg|3|8;al are only
in the feedhaskrédtiorf fhabeoPn2ge ist sppkied haapaanciséoSaghaaf Reldd he

data | evel s passed to the next stage. The sync levels in the Zenith
"16/ 8/ 4/ 2 VShoocesrect sbnufacberi dedt| yillobeaanprerdated Ladpmhepri ate

I t In_the 8VSB trell di
Syne | evel s FRESCELGR 85\ BB LRER GYne1develanas. Eh, bREscSe B hom
e Dring {RERERetByncHevéfs! S¥e égri‘eg’dEH' 2L 6@bli R aban! Oy Tals s

appl i ed he syncs en corrected by sync corrector

corrected, tésesyfis Dévebe &vEBcotreettionodadtsirgnake nokedrind tipecific
desired relatlonshlp to the rest of the signal. Simlarly, the sync
level s of thef 1ehe/SEnygstion. si Fhafhauddalsesbe  apprasiatied dhatatde he

same.) . 1mpfemen9aélon shown is preferred although other PCT/ US97/ 17805

implementations may be used For example, a loock-up.
table correlating the sync levels w1th error information
for the least significant bits in each mode could be used
to achieve the desired relationship specified in the
aforesaid United States Patent No. 5,508,748. Also, the
known sync values could be stored and the received sync
values subtracted therefrom to obtain the error that
requires compensation by the tracker. .These
modifications are clearly within the scope of the present
invention.

The comb data correction has been briefly discussed.
When the comb filter operates with the eight level 8VSB
signal, fifteen levels of signal result, wiﬁh'the levels
differing by'sixteen from the corresponding levels of a
16VSB cable signal. The fifteen levels of the combed
signal can be made to correspond with fifteen of the
sixteen levels of a 16VSB cable signal by adding (or
subtracting) 16 for each combed level. This makes the
fifteen levels of the combed signal a subset of the 16VSB

signal and again restores the desired relationship.



7 Therefore a multiplier of 89 is applied- to the syncs in the 16VSB
ATSC si ghalwovsieobr r estores the desired relationship to thecaussarsesor a
4VSB signal a correction factor 2/3 is applied and a 2VSB si gnal needs
no correction factor. It will be appreciated that the selection of”the
2VSB sync | evels as the base to which the other sync |levels are corrected
is arbitrary. The specific levels and 8orrection factors are not limiting
of the invention.What shas been sdedertpgd cbs aa cgovehtmetkod am@l enent ati on

shown is preferred although other, inplenentatjons, nay.be. used. For

exanpl 6, & |ARREXAFUS | IOF LR AT NgRT YRS ST obe| OF \FHREGF o8t

i nformation L £4 Sodte B t§ad be used to
achi eve the md%% r\éé(Frée tl%%s |p{éspe0|?ibéed&e|én{¥%&em{]%¥%€£%g| i nited States

Patent No. SHéifidect!&hé\ sync thevel&knad datw Vevelks, colubrelby shabEingnd the
received sync values subtracted therefromto obtain the error that
requires corgendiae of bsimmite tand keest BEERctivigorlieex i obECUtEr¥l early

within the s¢o of.the_present iLnyenti.pn. The .co data.correction
has been bri%’f‘\_?@'ﬁ]s%ufs?g%.&W%%ét%%t%o_ﬁ%vﬂ?t%# Bpe? _egﬁxf?ﬂe?he ei ght
level 8VSB gwiginNdle1iid (&Sded C¥EnSaDlate Wehvé el to Vh tEubae | ¥ el s .
differing by sixteen fromthe cortesponding |levels of a 16VSB cable

signal . The thd teixtéanwclasveals tdfE aohddsR shgmmbl cih be redeghbzedrrespond

with fifteen of the sixteen |l eve|ls of a_16VSB cable sigpal b ddi ng (or
subt r act i ng)EhAE (RHNSLERYS hHARIET | thefes %gt Haven +‘F”i‘e‘§¥lfe’9%l s of

the conbed S%gﬂ%%é%?% _Sé‘gst?ﬂoé’é L6 1OYSE, Sho"Qhe WL RGR NalpstPLsg the

desired rel a
- from its true spirit and scope. The invention is to be:

limited only as defined in the cla;ims.
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8 VWhavo bgissobeen described is a novel nethod and apparcT/usI7NIzes
correcting the sync levels of different nbde VSB signals to restore a
desired rel ationship between the sync |evels and data |evels, thereby

enabl i ng the use of sinple and cost effective sli ' ' )

S! mlarly, the changed data | evels of a (,Q)nb fil terﬂﬂlllﬁlﬂ]ﬂllt"ﬂllum coded
signal are converted to a subset of t&BAEMEteen | evel ¢ oft a®16YSB* si gnal

It is recognized that_n o] h in_the Li L.ovent.i will be
apparent to t hoser 5ki !%ﬁgﬁﬁétﬁg_énggﬁiﬁgu?;ﬁgﬁggﬁgﬁggsgréﬁnggsg% e .
spirit and S&%@?taih§i%ﬁafétbﬁndiﬁfBQeﬁe moHeBl EREtORbYeas dekiir@blien the

cl ai ns. 98/ 16061 PCT/ US97/ 17805

9 CLAI MS data llevelerabat bbnshipat thg aynecéevelsf of pertadn oges

digital signals of different, K nodes that have a desirable ,data |evel
gelationshiFﬁft%kﬁs?hﬁlFé%eﬁégﬁFlﬁeﬁFBPﬁtbﬁgsfro@ftgﬁedﬁﬁéFﬁgi si gnal s
eparting fr iLe [ LR LN ct s od
et udi ng ¢ S L4t EpteBtbatn SibRh SBRERCE, ERTM REERBA iRe IR AR R
received, angk@bsesfndet&emenibgl €nel molle 6€ntBeNdigithe signal being

received, and altering the sync levels to conform to the
desired relationship.

2. The method of claim 1, wherein said different
modes comprise cable and terrestrial VSB sigﬁals of
differing VSB mode and wherein said alteriné step
includes the further steps of determining a correction
factor for the sync levels of the certain ones of the
signals, and applying the correction factor to the sync
levels of the certain ones of the signals.

| 3. The method of claim 1 or 2, wherein the receiver
includeé-a selectively operable comb filter, operation of
the comb filter changing the desired relationship of the
data levels, and said method includes the step of
modifying the changed data levels to reestablish the
desired relatiénship.

4. The method of claim 3, wherein the comb filter
is used to process a signal of given VSB mode and wherein
the modifying step comprises changing the data levels of
the comb filtered signal to convert them to a subset of
the data levels of a signal of higher VSB mode.

- 5. The method of claim 4, wherein the given VSB
mode is 8 and the higher VSB mode is 16, and wheréin the

modifying step comprises raising or lowering the comb



desired rel ati onshi p. 2. The nethod of claim1l1, wherein said

di fferent WOAL606bnpr i sﬂlﬂm naest ri al VSB si gnal s RET/USH7AT888| ng
VSB node and wherein sai idil3 |nﬂﬂuﬂ3;"'fl ncludes the further steps of
determining a correction *fdctdr forsthe sync |evels of the certain ones of

the signals, and applying the correction factor to the sync |evels of the

certain ones of the signals. 3. Thel®ethod of claim1 or 2, wherein
t he receiver Ji]rﬁﬁ‘fﬁfisf%y@e?éﬂiaveﬁ%?‘%éwfét cePbhaye t Bhemopersespandf

the conmb filt acd;ja&g% %{,;} l.atio | py Of -t data | evel s, and
sai d met hod i%:l udes rﬂ%és%%'o éfr%défy%ég %&aﬁ%e@g%a‘f@é?eégrs to
reestablish the BsiredrdcdidONENY receiving a hEurBRibeg 6F claim 3,
wherein the conb filter is used to process a signal of given VSB node and
wherei n t he diffignenty mode digihak esignmleyithat Heaveta desitasbbé daba conb
filtered sig subset of. the data |evels of _a signal

al to canvert themtq a f
of hi gher Vsa‘eﬁﬁ}e.rec{]atlm?ﬁhlﬁfe fﬁﬁrﬁi@%ﬁ%‘@r%qﬁ GREr AR ‘(ij]?sﬁ%@en VSB
node is 8 angy4 i | 5, r el Ds nodi fyi ng step
conpri ses ra?%sjiér}g:é(}r 0 a?&l%ﬁg t e%or%ﬁfr‘%l%ﬁ%l%b%_ le
PCT/ US97/ 178&felationship, said receiver includid® medndét£sed | evels by a

fixed amount to have them correspond to adj acent data levels of the
si gnal of VSHefRyaimEing the mode of (theidigitat siawealibeingplurality of

o erent i el g ol da Suesigall A dle, ol Sigl

departi-ng fraaiih degdal &o cdrificin A iPia sPdsliFQ5pd ver including

nmeans for determ ning the node of the digital signal being received,

means for al melatgewhisyend eveins dforsamhbl ey tsaind sa et sndr omeang or m t o

said desirabq% response to said detérmining means when.one of said
certain signals is being received.

7. The receiver of claim 6, wherein said different
mode signals include cable and terrestrial VSB signals of
differing VSB mode and wherein said altering means '
include means for generating_a correction factor for said
syncs of said certain signals, and means for applying
said correction factor to adjust said syncs of said
certain signals in response to said determining means.

- 8. The receiver of claim 6 or 7, including error
correction meaﬁs for correcting for errors in received
data levels and wherein said corrected sync levels are
supplied to said error correction means.

9. The receiver of claim 6 or 7, including comb
filter means for reducing interference in a terrestrial
signal of given VSB mode, said comb filter means changing

- said data levels and altering said desired relationship;

and said receiver including means responsive to said

determining means, for modifying the changed data levels



rel ationship, and neans for~enabting—said al-tering means in response to
sai d det erwunsngostean certain signals i #CE8ISAY17805
received. SH“MH mﬁli m"EI aim6, wherein said different node
si gnal s include cable andCtenrestrsaI SB signals of differing VSB node
and wherein said altering neans include neans for generating a correction
factor for said syncs of said certain_slgnals, and neans for _appl yi ng

sai d correcﬁQNrQQﬁﬁﬁhlxﬁhe&ﬁl@td%%}ﬁﬁ@yﬁ%%a6¥ogﬁhﬁp veepaFRidi GRBPs in
response to |d determnin nean 8. The receiver of claim6 or 7,
including e e%KW?%QEIE%qﬂ% S for correcting for errors in received
data levels and wher e'Théai-é’céﬁéfi‘Céﬁdcﬁé(ﬂﬁ bevgheraif s&4@Phbadfyengai d
error correction nmeans. . The receiver of claim6 or 7, including
conb f|IteﬂmeansnndmwerEdumhmgdanaeléeebacef|aaadteombsfllheredlgnal of

gi ven VSB node, said_copb filter ans chan g ga g data I veI and
al tering saitignat ref giver i vRRmede tong 8 Fetti bag ﬁE?u Fﬁ@ feans

responsi ve tq. sai e nDdlfylng t he changed dat a

level s - 8‘?‘1%%% 5@191%% mb8t. PCT/ US97/ 17805
11 to reestablish said desired relationship when said conb filter neans
is active. 10. The receiver of claim9, wherein said nodifying

means converts the data |levels of said conb filtered signal of; given VSB
node to a subset of the data levels of a signal of higher VSB node.



