-1- RETRANSM TTI NG APPARATUS OF TERRESTRI AL DI Gl TAL BROADCASTI NG TECHNI CAL

FI ELD 5 [0001] The present invention relates to a retransmtting apparatus
of terrestrial digital broadcasting, spﬁci fically to a retransmtting
dpparatus receiving a segnent of a parfially-received part of terrestrial
digital television broadcasting or terrestrial digital sound broadcasting,
and retransnitting the regpirRedNSMITANING APRAKMEDS'BF [ 0002] The Japanese
terrestrial digital television broadcasting adopts the OFDM (O'thogonal
Frequency Division Milt TRRRESTRIALaDIGATAsBBOAMCASTINGreferred to as
the ISDB-T (Integrated Services Digital Broadcasting-Terrestrial) 15
system and broadcasts data to be transmtted as 13 segnents. [0003] Wile
a tel evi si onppremiged, pipmgme col lectively receives the 13 segnents with a
fixed antennari%ﬁiy—UNE‘gég

i s received, [[@o1Fal | THe praeitiiakéntianaebitesetd, a retratmmuittigpananafus of a

portabl e/ nobi | e device such as a nobi| hone and a.PDA (Personal Digital
20 Assi st ant jerresgpbdigifabproadasting, w&é@&ﬁﬁo f Relfanspatag ARRATALGY
“broadcasting_for.the | e/ nohi) j |3 o3 [ also in a
bui | di ng shaﬁegelc‘)’tlfig %?e%g%lﬁg?ayaa%ﬁ whlgec?ﬁég%%tt%g% e otrr?a? dil%%gaqiqﬁgygsgma

bui | di ng, i nhaadeHREas oF eurdtrsd ARgitd gomidbroad @istiag emidtreirmgsnaipey theus becones
necessary which retransmts the partially- 25 received segnment. [0005]
Convent i onal tegeivedgignal.| owi ng four methods are known as a retransmitting
method of the terrestrial digital broadcasting. That is, the first
retransm®ti ng nethod is the nmethod which retransmts with a single
frequency nREMTED ARISM tting the same content signal by using the sane
frequency froma 30 plurality of transmtting stations or relay stations
when al | of {0082]L3 sEherdapascserterrestoinl digdtel televipien broadsashipeadoplefths t o

pat ont doounhP™s (OREREE] EresiieBry DiASHM akPB Pl IR Ehsifim Hicddses
Pat ent docungft, i to}RRAOESBBPR{BMgrated Services Digital Broadcasting-Terrestrial)

15  system, and broadcasts data to be transmitted as 13 segments.

[0003] While a television provided at home collectively receives the 13
segments with a fixed antenna, only one segment which is a central one of the 13
segments is received, so-called, partially-received, in broadcasting for a
portable/mobile device such as a mobile phone and a PDA (Personal Digital

20  Assistant).
[0004] Here, it is necessary that the segment of broadcasting for the
portable/mobile device can be well received also in a building shade out of doors,
inside a building, in an underground shopping area, and the like, therefore, thé
retransmitting apparatus becomes necessary which retransmits the partially- .

25 received segment.
[0005] Conventionally, the following four methods are known as a
retransmitting method of the terrestrial digital broadcasting. That is, the first
retransmitting method is the method which retransmits with a single frequency
network transmitting the same content signal by using the same frequency from a

30 plurality of transmitting stations or relay statibns when all of the 13 segments are
retransmitted (for example, refer to Patent document 1: Japanese Patent
Application Laid-Open No. 10-75262, Patent document 2: Japanese Patent
Application Laid-Open No. 10-75263, Patent document 3: Japanese Patent

ment which is a central one of the 13 segments




-2- Application Laid-Open No. 10-28105). The second retransmtting nethod
is the nmethod which retransmts with a two-frequency network converting a
frequency of a signal received at a relay station to transmt with the
frequency which-is different fromthe flzéquency of the received signal
when all of the 13 segnents 5 are retransmtted (for exanple, refer to

Non- Pat ent d %g;gg@éﬁonliaiéi—(bﬁ{y %9:.‘[1)}\%)-_1_§ }A{iﬂgk UThEk&cond tBir&ishalttinpafichsd is the

Tel evi si on br casting w t udy of Doubl e Frequency Network",
1995 Pr oceedimgisodowhichaetrasstmituwith aftwiHeaqueoey sefwork ponventang & freguepcy

- Communi cati on _Engi neers, (1 El CE). General Conferenge L 277 . 278). 10
[0006] The t bf palznal respiysil of p sejarsieHen 1q Tapsut ﬁ%‘?‘htl}&%(%ﬁ}l%’hcye‘%@‘é’éé s only’

“th i al |y j i i ' ¢
the partia éﬁe/ff \;gxgteﬁ%,gltri?g%hg%ﬂﬁg%f%é tdcbi9bd sRRE WREL AMSHiHeS] Pegihehbie

partially-re tructing a network executing only the
partial | ysr egai pétragshited (feexamipte, refef & Noon-PR&me docwoenitedtiichirodapanese
Patent Application Laid-Open No. 2005-341195). The fourt r m.,tting
method is t hdswatkmogtowiigitalxkeresstrial Tsleyimon bioadeastipg é{‘f‘ﬂy{gf@ﬁr ?r*e ud¥r ¢
with a filter, . Fourier-transfQqrng .t ] j Of BE&@fbnidNd
conbi nes t-heOEPaPﬁf%ﬁﬁq%?ncgz‘g%ﬁ’ﬁ s’?%ﬁgfoﬁgﬁ%%@f(tpgrmﬁgg%npl e refer to

Pat ent docunggd,rRatidpa €St edionMigineead ((BICERGandpeomerenc@6-2109283) .
[ 0008] The above first and second retransmtting nethods retransnit data to

~ 20 be transm-28d of the whole of 13 segnents by using a band width of six
MHz per one channel .in case of the terrestrli Ll : LS|
[ The tg\;g Fetransmiding ﬁneéﬁ? Lis tﬁ!ﬁ: nft d}ﬁéw&&%{xﬁﬂé!&% oy the

br oadcastPng. ver, ransm retransmt

for the portabliefigolidiged gyt Gt Nfifeddhd dtnGsmiedalyotie paftidhorescivedsi de a
bui | ding, in“an underground shopping area, and the like, while it is
enough to repartyNichsonttingmeetsegeracuting oaly tha@agiallyrsreiyingdédi ved part,

it is necessary to retransnmt the whole of signal. ba i dt-h - ywiy [ S SiX
MLz of 13 se§kenple. plpr @@té‘ﬁéfﬁ%@?mﬁ{)ﬁa%%ﬁ%ﬁat,enhﬁgﬁﬂca gﬂﬁ&?’@’é‘?g Ae
channel s is Lghtansbdy\ eepWishirth WQrdnsARUER He@Bod istthé fefiRrdewBieh ¥xiracts secur e
the band w dtzﬁb%?ngé%z¢gjsi X Mz §<a el ghtgchanr[el S) which corresponds to a
channel widt landf theipghtialbhesaived paitiwitue filtar, Faveier-trhrsferneiosprocesgdh aa

problem 30 that the current daonestjc fransm_.sion assignnent, frequencies
are crowded, f@ﬁuemq}’a%rei%tanidscoﬁitﬁ?qsdh? Pf”tr%‘tgé’étﬁ?%mg‘&é Oégﬁgﬁraltv&}%t h. [0009]

Whil e the thi t 1.1 . i ived
ile the thifd,r fe: gezgﬁfgn%&témﬁgjtoh%ﬁ%lgg%?gﬁ&% Pahl Xpph&atPartdi®Open N&cei ve

part to retrans the retransmtting is six MHz
2006-109283).

[0008] The above first and second retransmitting methods retransmit data to
20 be transmitted of the whole of 13 segments by using a band width of six MHz per
one channel in case of the terrestrial digital television broadcasting. However,
/ even when such a retransmitting method retransmit for the portable/mobile
device in a building shade out of doors, inside a building, in an underground
shopping area, and the like, while it is enough to retransmit only one segment of
25  the partially-received part, it is necessary to retransmit the whole of signal band
width which is six MHz of 13 segments per one channel. For example, when
data of eight channels is retransmitted with two frequencies, it is necessary to
secure the band width of 48 MHz (six MHz x eight channels) which corresponds
to a channel width of eight channels. In such a case, there exists such a problem
30 that the current domestic transmission assignment frequencies are crowded, so
that it is difficult to secure such a band width.
[0009] While the third retransmitting method extracts only the partially-

received part to retransmit, a band width used for the retransmitting is six MHz




~terrestrial

-3- per one channel, so that there exists the sanme problemas that of the
first and second retransmtting nethods in that a bandw dth of 48 MHz is

al so necessary in case of eight channels. There exists also such a problem
that the characteristic of the fixed recktving around a retransmitting

poi nt may be 5 degraded. [0010] Wiile the fourth retransmtting nethod

conbines a plurality of . s tQ. r.an Ltasl tRaf (GRS i %nl O Process
in a frequenc@Fré’P&g,Xarg}?l’tsﬁgcﬁﬁetEorﬁrel%e#f regs%%?gtrr%?#oaﬁ tiai.?]d reverse Fourier
transf or mat i opcah®retraasHitate nffthdshe et abahdwhlts of B8 MHe dbhleomedeasarp del ay
time fromreceiving a signal to retransmtting 10 the signal becones

g
‘larger, and ancascof tightelaanelssoTheuesnists g gich a problem thah gheyr esent

i nvention has been invented.to,solve the a > pr : obj ect of
the present iPEAIRETILHG; tﬁ%ﬁﬁ?%{ﬁcalgl%%rﬂu%cpg}el%aglﬁgl%@gﬁjﬁémqg pg%]at us of the
br oadcast iyng ‘je%;,a&elae portabl e/ nobil e device that the delay tine is short
and the downsi zing can be realized w thout assigning a useless frequency in
15 the retran@oil0} i ngWaleahafarsthoktramsmitting wethod gombingstapluplisnetast i ng.
DI SCLOSURE OF THE | NVENTI 0\1%00,12 To salve the. abpve %obl%n%o hat
retransnitti nfEESHhIoREanYRILy: Alts TearSsAY P PIRCeE U 4 HPIRP§E8tE e f? nG accor di ng
to the preseng i | jofldry ex@eRidvest ferd of a
(rj}llg %1#?3 E%?@gﬁ%ﬁ %%lsemv/aef\}g%\;.\nuﬁ% g@fmért and conbi ne the
partial | y- r ecaiistedugtes pioblan thidia delayrtahe fipnofeceivings sighall todegansalitting
broadcasti ng waves to each of adjacent se nfs.to retransmt as one
terrestritl  thegignal b?ﬁoﬁ&‘dé%@ﬂaﬁ@dmuﬁﬁgggl?&o&’leﬁ??‘ﬁsf \[3§g€5r ocessing in a
tiwe area. Thgr : e Lt ti f ok iéhs,
digi tal broad ggﬁl ng g@%g{eg%rﬁgﬁ?éylgg htg %g@%ﬁgggﬁt% fdra%/cel?l??loetrlﬁ%)aﬁ%det{ ransm t
with a small fandvbsitd ofithdpreserthigventioniieto provialeshcl amttronsmatidgt he reverse
Fourier transformation. [0013]  That is, a.r transg*i t_tig%fafr)p atus of the
terrestrial déppataths obthg asting far therreriable/mobiiedesriee tigt the ek TP 15
receives a plyrality.of waves of 18 Laloi:gltal }
configured W#Wnaaliglyt&??gf)mlf}zgﬁg cs?gé)%}g?ﬁszf%d?ﬁ%eo:‘(ftt ?égé?{ég%tﬁglsglg%nen fﬁ %%ir}ngsuch
terrestrig dingirb@hnsHiRRGCAPhianG ofale erres i digifal blopdcastigconbi nes t he
.extracted segnents to retransmt as the terrestrial digital broadcasting
wave, and conprises a plurality of tuning units, a plurality of

di gi tally-progessi ng uni bs GoF 1eSRRPAIgAP to each of the tuning units, an

addi ng -4-

[0012] To solve the above problem, a retransmitting apparatus of the
terrestrial digital broadcasting according to the present invention extracts iny

20  the partially-received part of a terrestrial digital broadcasting wave with a filter,
and combine the partially-received pafts of the plurality of terrestrial digital
broadcasting waves to each of adjacent segments to retransmit as one terrestrial
digital broadcasting wave only by digitally processing in a time area. Thereby,
the retransmitting apparatus of the terrestrial digital broadcasting according to

25  the present invention can retransmit with a small bandwidth without the Fourier
transformation and the reverse Fourier transformation.
[0013]  That is, a retransmitting apparatus of the terrestrial digital
broadcasting according to the present invention receives a plurality of waves of
the terrestrial digital broadcasting configured with a plurality of segments,

30  extracts one segment from such terrestrial digital broadcasting waves
respectively, and combines the extracted segments to retransmit as the terrestrial
digital broadcasting wave, and comprises a plurality of tuning units, a plurality of

digitally-processing units corresponding to each of the tuning units, an adding




unit, and a retransmtting unit, and the tuning unit includes a receiving-
converting neans for selecting one broadcasting wave of a plurality of
waves of the received terrestrial digital broadcasting, and converting a
RF band signal of this broadcasting wavé+to an |IF band signal, an AD
converting neans for 5 converting the IF signal converted by the

recei vi ng-co rii . igital : i . _hogonal
denodulatingﬂﬁgé%gp?ggﬁggﬁﬁgggﬁgﬂi%g%glJPQ@ ?h?ﬁghnﬂgggfﬂ?‘ si gna
converted by coheerihy aoave for seiecliRgbse broadcastinguvdvendS @pluraday bf ahesitofbase
band signal, the digitally-processing unit includes _a filtering neans for

extracting oM wegived terrostiglidigital hroadspgting, pad eomgridng p FAdrand signal 6d 10 by
t he ort hogonal. ti f e in i an ment - =
al I ocati ng n@éﬁg?@g%gﬁl‘g%ﬁnﬁgﬁ?FﬁagéElegr?%;ggf&]? %@h%%rﬁli%ggﬁ’%ﬁg? ase band
signal of 5 oBgnwREAEMe wagﬁatc@dvéﬁedtﬂyethéiréc;ee&ihg@oﬁeaﬁ%[gmaas posdigian for
conbining a &I;P/l urality of segnents, the adding unit includes a neans for

addi ng and mighek iand ay orthegeenlidealodnlatibg skeaba fior erthpzahal-dsmasddesihe of
AR R e G R R N e M
uni t i ncl udegq@RaRhi BAIMAH sigfH thAichalyRastesifg ualtihaaenal fingshy ating the
equi val ent base band signal added and synthesi zéd by the adding unit, and

g_ut p;Jt It i lng t _meadf @irtefdtrafﬁn% bgﬂ&ﬁ{gﬁ]nem; gf)m ttlmreqa'r\ta:lmg bgmfb?dfﬁxgnatom\pmtfttd ng the

igita sjgnal outpu ne or onal nodul ating neans to an

anal og | B s; bg eo }h‘bgpoéla{ S%fﬁ% lgtéqg)w;arbsoqf{}ggﬁm@g HB’éT%&%?e%&S’Hberti ng the
nal | F si i t

anal og | F si gﬁ@éatﬁgr}x@arnts%r Qaewteﬁﬁqg%re@%p}ég bf mwa?déu?fagfm Hsd %a%%m%@'

signal to be retrafnsmtted as the terr broadcasti ng wave,
.and anpl i fyi oge tdpnanrxantted bgitlflterifhbdis thsa pesition fredoalbinieg aaccor di ng
to the present invention, in_the_ 25 retransmtting_apparatus of the

terrestrial Blugplityofisegmaptssthesgdingwy 1gcludes ¢ meeps fariadgingd@Bdr at us can be

realized tha ' . ' ?(%7 [ LS short,

and the doméX@F%%gégzﬁ%geilrﬁg%?&%éé. ﬁﬂ&oﬁgﬁggﬁ - n&%%%k@ﬁgg B@\?\% NGS 30

[0015] Fig. freqgsenziddl e konveargdadnthé keshemailogatingonednsgifithé pluralnd ofi

retransm tting apparatus of terrestrial digital broadcasti ng according to

an _exenpl ar §igdagBdiraeassingrunityanpihegerinsmitting yohinchidssan ehegsorpl Fig. 2 is

A a0r AM || LGk s SR ALY R ABaAn g ARVl e 128 6 REnal S~ ©F e
added and synthesized by the adding unit, and outputting the digital IF signal, a

DA converting means for converting the digital IF signal outputted by the

20 orthogonal modulating means to an analog IF 'signal, and a transmission-
converting means for converting the analog IF signal converted by the DA

‘ '; converting means to the RF band signal to be retransmitted as the terrestrial

digital broadcasting wave, and amplifying the converted signal.
[0014] As described above, according to the present invention, in the

25  retransmitting apparatus of the terrestrial digital broadcasting, such a
retransmitting apparatus can be realized that a useless frequency is not assigned,

a delay time is short, and the downsizing can be realized.

BRIEF DESCRIPTION OF THE DRAWINGS

30 [0015] Fig. 1 is a block diagram illustrating a configuration of a
retransmitting apparatus of terrestrial digital broadcasting according to an
exemplary embodiment of the present invention (embodiment 1);

Fig. 2 is a diagram illustrating a configuration and a number of a segment



Fig. 3is a diagramillustrating a configuration exanple of a receiving
channel and a transmtting channel; Fig. 4 is a block diagramillustrating
a configuration of the retransmtting 5 apparatus of the terrestrial
digital broadcasting according to an exe‘nfp'r ary enbodi nent of the present
_invention (enbodinment 2); Fig. 5 is a diagram describing the processing of

a G replacin i ht 19. 4, Fig. 6 is a block diagramillustrating a
configurati on&&ﬁé?‘ﬁghrg isetl%rgfﬁ tting 10 apparatus of thegt errestrial )
di gi tal broadcastFigg3 acs diagidig illwstrating s eopfigugtios ebonplemfta reéeiving present |
invention (enmbodi ment 3); Fi.&. 7 1s a block diagramillustrating a

conf i gur at i orchehnglpadadrangay ngtqhﬁ@el%appar atus of the terrestrial digital

br oadcast i ng accogl 19, | 180 SHRS e BERARAR N R ot e RARRSIuhgvent | on

- (enbodi nent 4); I'S tern ram ustrating SP allocation;

Fig. 9 iss bipeakars $0thamrdskri idigital bgoadcaning agusmdingon aof exelmplary
retransmtting apparatus of the terrestrial digital broadcasting according
to an exenpl mbommmfrfbmpf@fin&lﬁﬁelﬂr@s(émboﬂmgtz%n (enbodi ment 5); Fig.

10 is a block diagramill.ustrating.,a configurati tr iettin
20 apparatus of thé iy 3 diggrqn de ?laﬂga “5F 58@%%??%@5%@%?@%%‘%93‘@% )
exenpl ary er@qu;lnent of the present invention (enbodinent 6); Fig. 11 is a

bl ock diagrami I l'ustrating a configuration of the retransmitting, .apparatus
o1;m the terrestri aFigdé g 4 hlockrestemstlisitpting aoronfigyration o tsceationaipifting

enbodi ment of the present inventjan.(enbodinment. 7). 25 Fig, .S a bl ock
di agram i1% u_s%npa{fjtwéﬁe6%?5&&#]-&;65%%6%%%1’%8&0?%‘%‘&}% "t"ﬁ“n“'g‘e"gi’é% ratus of
the terrestr'aﬁbﬁi&'eﬁ%fm%ggﬁeﬁﬁm&g@%maﬁﬂemg)ﬁn exenpl ary enbodi ment
of/the present invention odinent 8); Fig. 13 is a block diagram
illustrating a coOFigi giv ablook didgrameéllnetatmgsnionfignmption b dhearetrensnitting

“terrestrial digital broadcasting.according to an exenpl ary 30.enbodi nent of
t he present iWéfﬁ?%@f%émrhgrﬁg‘g?’r%ﬂ%gﬁf}“éaciglr 2 %‘I%‘f?‘p&?rggram

| ustrati ng g onhLgALL Aok hOB A GANBIIAGHAg apparatus of the

terrestrial _ sting according to an exenplary enbodi ment of

T@E%?éﬁm i nVengiigo® i £ phideth mgaprarh Qlustrabing BPSATl dvaDE;FOR CARRYI NG QUT THE
Fig. 9 is a block diagram illustrating a configuration of the retransmitting

apparatus of the terrestrial digital broadcasting according to an exemplary

embodiment of the present invention (embodiment 5);

Fig. 10 is a block diagram illustrating a configuration of the retransmitting
20  apparatus of the terrestrial digital broadcasting according to an exemplary

embodiment of the present invention (embodiment 6);

Fig. 11 is a block diagram illustrating a configuration of the retransmitting
apparatus of the terrestrial digital broadcasting according to an exemplary
embodiment of the present invention (embodiment 7);

25 Fig. 12 is a block diagram illustrating a configuration of the retransmitting
apparatus of the terrestrial digital broadcasting according to an exemplary
embodiment of the present invention (embodiment 8);

Fig. 13 is a block diagram illustrating a configuration of the retransmitting
apparatus of the terrestrial digital broadcasting according to an exemplary

30 embodiment of the present invention (embodiment 9); and

Fig. 14 is a block diagram illustrating a configuration of the retransmitting
apparatus of the terrestrial digital broadcasting according to an exemplary

embodiment of the present invention (embodiment 10).



[ 0016] The preferred enbodi nents of the present invention will be in detail
descri bed bel ow by using the drawi ngs. The enbodi nents of the present 5
invention will be described as designating the retransmtting apparatus as
an -exanpl e, which receives and retransmifs the terrestrial digital
television broadcasting. [00171 Fig. 2 is a diagramillustrating a
configuration and a nunber of a segnent of the I1SDB-T system In the

| SDB-T system 5600 or nore 10 subcarriers configuring an OFDM signal are
di vided to 1RERPVMODEFOR €ACRRYING OBTITMBANVENTKEINrred to as a segment.
The segnment is 1dentified wth segnent nunbers of 0 tQ 12, i}he e nt
whose segment[0LGtber The meferred esehpdiments pf theepressat invapiign pall F\Véae'gg‘rat and

data for the portahl.e/ nobile. device i.s_ assign vvhos,e’
segment nurrbéigs‘?rébe .beg}%ﬁyfﬁ“kgetéﬁ@ﬁat“ém%%r rsié}%p%ﬁbdg (ﬁ%lregﬁeo figggﬁg%ln%el , a band
wi dth of the ;ahamBghwiliesdescihid asNBighaang de reathsngintigdapyardtus ahan 13 -
segnents, whose band width is six MHz, is assigned to a broadcaster, and
each br oadcasixemply; sdidastsivehendrbvnsings e totrestrial digih@ tpleyisdom i n such a
channel . [0018] Fi g[ 3 is adiagramillustrating such an exanple that each
of one- 20 sdYP¥ESHEts of eight channels is conbined as a configuration
exanpl e of a ei Vi 88brA0A1nAtrhi RS WhififiRsi DAL huinBet fea
retransmtti rlgbgﬁpar gg’sfg?@ tkre ter'rerstu??al diggi tal broadcasting. As

il lustrated isagib@ of3he ISDBST agsemed I tetiSD@Y systamnp0®pr ioght channel s
(UHF13, 14, 15, 16, 17, 18, 19, and 20ch) is.. [ d to a plurality of
broadcast®r rsabgrspeisconfizuring ap QHIM SR ?nglﬁﬁiﬁg?gg%’so?fp‘{ %aecg of
terrestrial djgi | 49 {3t APRA REHSnIMIIi SdhtITRESKME Sedniént
plurality oﬁh?éoﬁ%gg%gﬂgﬁfgoi ;{t%gq . lrﬂ(’)éadcasti n% ngveé, extracts t%e

partial | y-r eGrintRes §R0 to 12 whesegmag ke segniert nusiby isfG sa wgotenvéf thhe
terrestrial digital broadcastin h. of. the

waves, conhines.eac
partial | y- r eqertiadly-ysaeived Paﬁdaftqg éHa ferrthe pﬁréaléepmﬁwégieg jsgrinpssigned Rital to
be retransmtted with a unu i-gpal The
retransmtti ﬁﬁgrgﬁya‘?’g?Sﬁsse%?l%ﬁﬂréﬁgge}rlgg tr ?gﬁl gzl Sﬁ%éﬁgboréeds?gﬁ ?ﬂ%% will be
speci ficalsl y diassdli PBshdiaWobyhdidiangeldsbiadVifient Ont chenridd coffigured with

retransm tting apparatus of the terrestrjal digital broadchasti ng accpordi ng
to the enbodhedasegmensseihess hand vidtde sz HzeFyassigpedifo 3 PEEEIS et 2 i si on
broadcasting -7- for every channel ' oHI t; prmation,
and conbi nes 6@813hroc?‘ficas\t{eﬁeglrg,?ﬁcraé(’?ﬁ%%aé?rh?i a%%@%%é??ggyégﬁ? l'%l gﬂfra{at ransmit.
The retransmdbing.

[0018] Fig. 3 is a diagram illustrating such an example that each of one-

20  segment parts of eight channels is combined as a configuration example of a
receiving channel and a transmitting channel in the retransmitting apparatus of
the terrestrial digital broadcasting. ~ As illustrated in Fig. 3, itis assumed that
any channel of eight channels (UHF13, 14, 15, 16, 17, 18, 19, and 20ch) is
assigned to a plurality of broadcaster respectively. The retransmitting apparatus

25  of the terrestrial digital broadcasting is an apparatus which receives the plurality
of terrestrial digital broadcasting waves, extracts the partially-received part,
whoée segment.number is 0, from each of the terrestrial digital broadcasting
waves, combines each of the partially-received parts, and transmits the combined
signal as a signal to be retransmitted with a unused RF signal, e.g. UHF53ch.

30 [0019] The retransmitting apparatus of the terrestrial digital broadcasting
will be specifically described below by using embodiments 1 to 10. The
retransmitting apparatus of the terrestrial digital broadcasting according to the

embodiment 1 receives and processes terrestrial digital television broadcasting



apparatus of the terrestrial digital broadcasting according to the

enbodi nent 2 receives and processes terrestrial digital television
broadcasting without the 5 Fourier transformation for each system as well
as the enbodinent 1, and replaces G (@¥ard Interval) for each of the
extracted partially-received parts to retransmt. The retransmtting

apparatus of the teryestrial digjta oadcast i-n or.dj

enbodi ment 3 fEHAYSY alggfi[rﬁyéfe‘? i“ﬂi’%?@‘ga?{?}‘rls%ltéﬁ%’%?‘g}aﬁéﬁeéﬁ g‘%ﬁé@“%g&?‘i Aiy-
recei ved par Iy-recEhR A fRfsa0 S dnbinRy gBRaE@4niniding he
terrestrial tltgeg)?téﬂk?%q}?ﬁ?%g%é?sti ngﬁagcor ding to the enbodi ment 4 conforns

synbol ti m nggpphraanchf I {cBeatriab digitaPbtaadyasiag regordingde thaembedimens 2
extracted partially-received parts he..r et rans| ! teti ng

o.retransmi.
appar atus of TeeRVESIPFasEhs tﬁ?_ﬁﬁtf‘%‘ 31@}%‘2‘8{53&5%%%‘03 CEBPEIHT L0 he
embodi ment; 5 Pco%{eﬂrgﬁsf{)éﬁz{fﬁmtfo%%srgsgm _QI_%G/QII Qf tHe@nbodifRat €0and replaces

partiall y-receirved par o0 retrans : e retransmtting apparatus of the

15 terrestri ab1 dingid Blteahd0e asdhi ofghaexwadéhpartiolly-heceivadoptirisentrstrasmat. 10

adds a TS (Transport Stream. signal which_ is ari inagicl é.blgggnera.ed

tsepar at ;al yI f rim ljtetrﬁnstl?llétmge%ﬁnafaéll?@f @Pg@lr‘?%t’é"rlé\}gé}ql FOA58 o 2}?9 ‘Itlf ¥ |
ransmt al ong wi the terrestri -l VifshoBxRsadeasailpg, an

uses the tecﬁﬂ? aﬁ%)gdlgfen{ ecogf%%l is%r]?{)sh%lé% fg{ rcglsdpfgct i )\3el y. EO 1[ E%godi ment

1] [0020] Fi rgteivédarRtBaetirammtit. 1 Thd fetragsmietiny appachtusdfthelieirssteiabl ock
diagram illustrating a configuration (enbodinent 1) of th ef ransm t‘ti ng

( r
appar at ustoof dipital hrexdeasting asconling tathesmbodHBERt ArPnEREYT THIpRP! HENINES

exenpl ary enbodi f resent. inventd i :

opparatuy 1 cop Claferen BorifERbueL RNl g pRIEAIAR AN )0y
(200-1, 200- 2,.retransffiP- Nihe RbrShGhitidhg ¥ppapdtecettbe ngrdsaiidlsdigitdl Hr8ddradting311- 2, 1
..., 311-N), an adding circuit 400, a retransmtting unit 500, and |
transmtting mobekmatotthe Em®0dimdvit Sramiforans framee tlmﬁnﬁsrér gagh %f-tQBGXH?ﬁie‘fhe
digitally-processing units 311 are configured w N d each of

thg systgrrg il%arg%lm’?"ﬁﬁlr"é p@xﬁthP‘Eeﬁr@n?Eﬂe gﬁ?&%fatn,syéhomgﬁgﬁ%n y0f§ one system
will be dl%sCFJCHQQ{iQf;‘%}%%IabEB%\%&HHﬁQchéﬁ‘&ihg 20fhel s 0deiasnta o cldl addsg-TS

converting circul converting circuit 202, and an orthogonal
denodul at i ng @irfespbtt S223m) stpmativgichak loyigprably esséragdisaparagdy fiopthdes a LPF

L P Filt ircuit 301 d | 1. ti | 2, d
the -5 1ot rcsarttial fig EhiplevSo0 PioeRuIOLe S PHOGORE Nod ST ¢ oui ¢
ggé’ K‘/Egﬁ WhicF&e}\éﬁglttlafégisﬁjnrﬁUMcéggg, AAiss theaRHM Gk 0N 10 BsdietsCll focui t

respectively.

20 [Embodiment 1]
[0020] First, the embodiment 1 will be described. Fig. 1 is a block diagram

|
|
|
|
illustrating a configuration (embodiment 1) of the retransmitting apparatus of the |
terrestrial digital broadcasting according to the exemplary embodiment of the ;
present invention. This retransmitting apparatus 1 comprises a receiving 1
25  antenna unit 100, N tuning units 200 (200-1, 200-2, ..., 200-N), N digitally-
processing units 311 (311-1, 311-2, ..., 311-N), an adding circuit 400, a
| retransmitting unit 500, and a transmitting antenna unit 600. Meanwhile, the
tuning units 200 and the digitally-processing units 311 are configured with N |
s'ystems, and each of the systems is configured with the same circuit, so that only
30  one system'will be described below. The tuning unit 200 includes a receiving-
converting circuit 201, an AD converting circuit 202, and an orthogonal
demodulating circuit 203, the digitally-processing unit 311 includes a LPF (Low
|
i
|
|
|
|
|

Pass Filter) circuit 301 and a segment allocating circuit 302, and the



Nis equal to or less than 13 (hereinafter, this condition is the sane).
[0021] The terrestrial digital broadcasting received by the receiving
antenna 5 unit 100 is distributed by a distributor (not illustrated) to
the nunber of the terrestrial digital b8oadcasti ng waves (N waves). Wen
the tuning unit 200 inputs the RF signal which is the distributed

terrestrial digital broad i . LY1LDG: 6 ol i (t 201 of
_the tuning urff mﬁgﬁﬂg’ﬁc‘g“g%%g{}&de%%’goftngéﬂagW§EQ@%%%Pﬁ% (qua:ﬁrﬁ er medi at e
frequency (f Qon@@RRacu® 80¥Hmndsaandntdksion-tonvetingbipbuit 568.ei Meadwhipgsses

t hrough a SAW (Surface Acoustic Wave) filter, and subsequently, converts

_the frequencyN ageual tooordessothvan 8 dherainafter, ghis equdipipa 1s theusamelz which is a

hal f of FFT Foutier T )
e selected VAPEN | o Diedorsunya@upt hrapd TR wher BTy B sospRip ol ane!
converting Ciy Ui i¢QZtibRed Byld@stibaidRlntinesratéday eRe Humber dfiheonvert ed

by the receiving-converting circuit 201, and A/D-converts to a digital

flh gna::F\_/I_\n ]E h &eﬁﬂimzi)lli digi;dlrt&qmimsl;irng wavessRawptes). 1@ hvptheiindig pait ao‘g'oubl e of
e requency) . _The orthogonal dempdul ating.cir.cyit, 203 inputs th

di gih t al Isi gnawuti\yf}ﬁ%ﬁwﬁ{ wgm%ys?ﬁega%%e%ﬁmﬁﬂgf ‘i‘ﬁﬁéﬁ?‘t"a‘%‘éﬁ%ﬁ% ©

or t hogonal - é I i RaS® i 20

00231 The LBE e e o O B B s he

equi val ent basesigadldo andn@rmediatecfréenby (fohexamplhofoMiz dedoidubat i ng

circuit 203, and extracts only the one-z nt. payt si. I

(parti ?I Islgz r é@éﬁ?’@éﬁ FREETVEDp Passhe thrpugh 35/ S\?gg‘gi%en%‘?oufﬁg %Q%%Wlﬂ’élnfioc ating

circui in - ' | L

irout 301, Andolshie vt e neRa dpal G DlowEHLARES R bRBIe RN ot e

when the si gnaHzivhi€l© i had of BFTEae Founial Enhsfoasnd freqaenty3i ghkdreby,00241 The

adding circuit 400 i nputs the equivalent base band signals of the
one- segnent s adilyyiheathayngl isseleeted which is @renignstnpityons Sy units 311 of N

systens, and gg% and.s hesi zes such. I I 30
[0025] The or[? ona?”‘r%g%)lcéjtnivﬁgm gicklrgldlltt% ggﬁﬁﬁﬁl{%ﬁggf& gt\)\?%%grfﬁ% ??‘%}%g%unit 500
inputs the eqhvat&Ndy BRSEcddng-ongbding \titcein 208, added-abdveaygnbhetgizdd by
the adding circuit 400, and orthogonal -nodul ates to convert. The D
converting igrabivithognpling kequedty(fonpxamplpal 6 Mot whickds gylophls Ocfrtﬁ‘%hogonal

nodul ati ng ci Lt -9 501, d.D A- the.j i ai . S
generate a Icﬁﬂ tr‘é‘ﬂﬂfé‘ﬁé/ g}aeg?{mog(%glg&\{]%ghfank}ﬁz%fﬂc%%tggﬁﬁ%&lts %}aet(g 1rtral':,1I gnal to
frequency (e.sgnal@/M&nvEQd b} tBEADonverting circuit 202, and orthogonal-

demodulates to convert to an equivalent base band signal.

20 [0023] The LPF circuit 301 of the digitally-processing unit 311 inputs the
equivalent base band signal converted by the orthogonal demodulating circuit
203, and extracts only the one-segment part signal (partially-received part) by the
. filter-processing. The segment allocating circuit 302 inputs the one-segment
part signal extracted by the LPF circuit 301, and converts a frequency to the
25  segment which is allocated when the signal is combined to one equivalent base
band signal.
[0024] The adding circuit 400 inputs the equivalent base band signals of the
one-segments digitally-processed by the digitally-processing units 311 of N
systems, and adds and synthesizes such equivalent base band signals.
30  [0025] The orthogonal modulating circuit 501 of the retransmitting unit 500
inputs the equivalent base band signal which is added and synthesized by the
adding circuit 400, and orthogonal-modulates to convert. The DA converting

circuit 502 inputs a digital signal converted by the orthogonal modulating circuit




four MHz) as that of the AD converting circuit 202. The transm ssion-
converting circuit 503 inputs the |ow frequency signal D/ A-converted by the
DA 5 converting circuit 502, once converts a frequency to an internediate
frequency (e.g. 37. 15 MHz: frequency of?tF signal ), subsequently,
converts again a frequency to the RF signal for retransmtting, and

anplifies to de X
ALY eSO SUSRRAERS cp A R ERAIH o s adBcnssisopove
transm ssi on-Gau es. b fotir MMEUbY ufBthesail frafueans(a.d.tlédMitn: dugltiméseof

transmtting antenna unit 600. [0026] As descr| bed bove t he
retransnitti rfiquahfiz)asikatoidhe Akbcquftg@t(mcalpt 208; oiTihg traps BUsHONs i ng

according to the nbodl

partal y- r ocunyegmggrEvmaipls BRSR Plbnly HehdChrABONG by the DA

-por t abl e/ obi dGvedRY GRuRTS02NEndetionOsrtd hﬁleqdmgiyttalanbmeﬁdexhatel fioguencyd

w t hout Fourier-transform ng 15 and reverse-Fourier-transforning, and with

only digitall(g-20B88cESd gy fraquanay ¢1@1F %g@é) subserrertly, CARVESEEragRl 2 y- r ecei ved

parts of the plurality of_ terr t | b
of adjacent SEgHERAEH! ‘{'5‘6 Fé]% ?lﬁﬂénfltof e ?HBIH lﬂg’ W Jr??a‘falﬂ?e%ﬂ%er &b Wte?\et o each
retransmtti r}w&fn@t&&tﬁc éﬂzef etA@db"‘s@hbecY\faE&’Veatlﬁer klghalnsdhttyhdi h (one

channel " = si x hout assigning a usel ess frequency for a rece|V|ng 20
apgar at us :j n ﬁaicpmnbﬂbagvestcddmdcammd]‘eddzymhs transrpisgiensropuptiggefcuity 04 s

under groun shoppi hg .area d the.ljke Further re, it is not necessar
to Fouri el trFHﬁ%WWém“g}éa&%@s%ﬁﬂge@ tenng vyt the data to be Y
r,et‘ransm'tte ma er
{rano or mat | GO0 & e ga e A e ooary. S0
that a del ay dipft®l lraaddastisfiascoediag to threcknhtelimeft basyacemmbuazﬁlmg apbhthse

realized. [Enbodi nment 2] [0027]. Next, th nbod
The enbodi nemargalhemqﬁ\%?étr@st W%aléhés)r( # 6?th5’|% &0?4%@%2’1%@&"? ﬁ%r: ged'
attributed to '%t & terre% ?aqgiggiltdl %r@adcgﬁﬁ% %ﬁ@%ﬁm dMi'ﬁ:?—tltaB@formmg

receivi ng- conﬂl/ee g cCifc converts 0 frequency, prevents the

interferepnce ﬁm@ge@@%hﬁéﬁtrhﬁsﬂ)hﬂngdahdﬁ\ylthIoml}udlgltdl(Djz}pr(maeISmg in atimgt es t he
signal distortion, which is generated by the filtering of t L circuit
301. [0028] Firga, conitines the peRiadiygeaired parissel e iphijalétycocﬁﬁ?ff@%?%hﬁr igifal

rers ot bt RSP ip s et

digital broad he exe ary e of thé present
i nvention. Thige kg RO fHahkifbng apparatus 1 can retransmit with a small band width

(one channel = six MHz) without assigning a useless frequency for a receiving
20  apparatus in a building shade out of doors, inside a building, in an hnderground
shopping area, and the like. Furthermore, it is not necessary to Fourier
transform and reverse Fourier transform the data to be retransmitted of a main
line system, and a circuit for such a Fourier transformation and a reverse Fourier

transformation is not necessary, so that a delay time can be shortened, and the

25  easy downsizing can be realized.

[Embodiment 2]
[0027] Next, the embodiment 2 will be described. The embodiment 2

eliminates the error of a frequency factor, which is attributed to a jitter included
in a local frequency when the receiving-converting circuit 201 converts a

30 frequency, prevents the interference among carriers in the adding circuit 400, and
eliminates the signal distortion, which is generated by the filtering of the LPF

circuit 301.

[0028] Fig. 4 is a block diagram illustrating a configuration (embodiment 2)




apparatus 2 conprises the receiving antenna unit 100 (not illustrated), the

N tuning units 200, N digitally-processing units 312, the adder 400, the 5
retransmtting unit 500, and the transmtting antenna unit 600 (not

illustrated). Meanwhile, the digitall y-'|590cessi ng units 312 are configured’

with N systens, and each of the systens is configured with the sane

circuit, so tfhgfe %aﬁsﬁﬂﬁng?gﬁéﬁms\@fltﬁe REcSBAF digharbial@stind Beording to

digitally-processing unit includes a LPF cirtcuit 301, a frequency
error correctthagxanplary ¢émBodiment of thogirestt Biyrutioroni Hus raransdmittiogi ng circuit
304, a G replacing circuit 305, and a segnent, 0 i n ircuit 302. As
compari ng t hePPaiRfns fORPYisRS the prerhingante a‘f’Hbl.&Lh’L?gglﬁWéﬁfe%} tg? strated
in Fig. 1 with. -5 12l R1dBPAGY. tRPpar atus are
the sane in ttﬁ%‘ﬁ‘gg‘é’i‘ﬁbg’gg%mé laélﬁg?%gg%g%tlggg%w \fAﬂlet he recéiving antenna
unit 100, st hgetrainigingtiit 200),andhke aaoknriging amenta WHOG0C (ot ilbistrated)yi t ti ng

15 unit 500, and the transmitting antenna unit 600, both apparatus are
~different frdvicanveldle, shehdigiteHy-preaesting umity? anteyrop lsEféééYlﬂg FHFE™8412 of the

retransmtting ,a r at,us i S proyi jy t orrectin
L reat 05 RASAES REMESafmisis SRAHES Wit bfie LERE M Pbne OF 1 DL 10
replacing ci r&bieln wibbé Beqdibeliibeldw.t OrHenH giRAINf-poiteaingdmioB 12 ineludes a

digitally-proCessing unit 311 of the retransmtt] n8 20 apparatus 1. In Fig.
4, the same dRfeciasnit BAt, aofreqriegey drrpwcaaracting etrowid 3phe 3ROl conponent whi ch

is commpn to that of Fig., 1, .and. th t gl ed, descr.] pt.i i mtted
bel ow. [0'(929]5y96?l}gﬂn‘czﬁ8°’g|d§'iefté’il$ ?rwg%(gzg&a(#gr eglrﬁc%ngsgfﬂtn%f \‘s%ci Jflusae q%rﬁval ent
base -band Siagfa%ti@g cikhift SHRNNRY csRpBGtAHe Potrdimitiugidpgaranist] @0Be t he LPF
cifcuit 301 5 extracts only the one-segnent part signal

(partial | y- r esehodésiepial tl)ustiated in feg.fli Witk thawgtrafsraitiong pprarghs 2hwhilppotd ¢ cui t
301 is distributed to two deintﬁatio.s, one is in tte&){ho the(%viglrequency
error correctAPRErakys Agithe guae nfhat of aB?ﬂ@?lsia?p’iOHB%flth 5 THe" ' nmool
synchron! zat 1 ARG LR% 109 uk! fuitigundOfoo, HRORAng Sfculy AR e haRiimiZAL | on
detecting circuit I nput's thg one- 30 segment part signal extracted by
t he LPF cisr cuidit 3 and eliceeisnartimmiternachit §00eodrapparatuyscre dieerepferom

begi nni ng part of synbols of the one-segnent. i £Uts t he

f t .signal .out
amount of freggerBirrén it theodigHally-prrgaenies vt Bgé oéaﬁﬁr 85?5&3&%‘8& W33,
ond, output s, L1% BEGURRLIR BESHAhENy o clcan bl papiae O -1
synchr oni zat i §fchenibaties dedcuihg tirbgt 304, and the GI replacing circuit 305 in addition
to the configuration of the digitally-processing unit 311 of the retransmitting
20  apparatus 1. In Fig. 4, the same code as that of Fig. 1 is attached to the same
component which is common to that of Fig. 1, and the detailed description will
be omitted below.
[0029] When the digitally-processing unit 312 inputs the equivalent base
band signal of the channel selected by the tuning unit 200, the LPF circuit 301
25  extracts only the one-segment part signal (partially-received part) with the
filtering. The output of the LPF circuit 301 is distributed to two destinations,
one is inputted to the frequency error correcting circuit 303, and the other is
inputted to the symbol synchronization detecting circuit 304.
[0030] The symbol synchronization detecting circuit 304 inputs the one-
30  segment part signal extracted by the LPF circuit 301, detects an amount of
frequency error and the beginning part of symbols of the one-segment part signal,

outputs the amount of frequency error to the frequency error correcting circuit

303, and outputs the beginning position information of symbols to the GI

i
|
i
I
|




illustrated bel ow. Generally, the OFDM symbols are configured with a guard
interval and an effective symbol interval, and a signal of the guard
interval is 5 cyclically duplicated froma part after the effective synbol.
The synbol synchronization detecting cittuit 304 obtains a guard

](c:orrel ation by uti :ji zihng this configuration, and detects the amount of
frequency error, and the. inning part of synbols. Specifically, for the
inputted si gﬁ%‘?lafl_gggfrﬁﬁlégﬁg'onfi gur ed fromthg guard Pnterval a%d the
effective synpedi]i nt uehlah exanfleahst 63y mbbl ginokaninativf islétagtied gvillive
inputted signal by the effective symbol interval, a guyard correlation of
bot h si gnal s illestuitedabeled. bienenatly o iQﬁjDMﬂmkqlwﬁwgngsw@ét‘%‘éi%a&“ﬂﬁs\/i ng

average of a.guard interyal .w dth. ,Next, .S ] I
average Of 2 niaand o Pl ot Bches A1 A el el Bl L O
boundary §i . &yclitdig ReSichiRl FOnPaphrtQiites endtezlive Aabol elTaicisymbos 1 i)
between | axi§ data of the 15 inputted signal (equival ent base band signal)

and | I axi s dz(a;ynclﬂehiayémh stedting cimfiteddi obsalny aigbhrd; gerrelatian byawdlizing this .
correlation (S i. q) .between | axis dat th [ ' - [
data del ayed CBilﬁBW@“@P’f%@t‘{]%t%éh%ﬁ}o%ﬁg&swe%ﬁy :Sﬁggt%’%(gﬁlﬁ:b:f%?@sl%ég&t \?e?§l, >
and Lhe amounle sohoblied4paaKCALY 26r (e iRRRlEhp AeaEhaRonsyaRddRImehal | on

val ues. Meanwhi regarding the detailed description of a 20 technique for
det ecting t hgubgbinmrvalgindake tifestivefsysboboitervahdandvesigndurhtaiped by r equency

error, refer to "Takashi Seki, ) New F h i Zi ng.

¥:Icg C: g:JSr‘:f (é rdebying @@r’fﬁﬂlﬂeétséﬁr?ﬁ’éitbf[ge &fé‘\r,‘\’lﬂ S&ﬁggf&g%giﬁ?gt%ﬁér n‘lf'noﬁqu]%ﬁne of

- lel | er. . . i | "
0035 The-fr equ Rl Bpls i SRAAd by rAGp BRI A SERRAO b AU ot 25

part signal favenigt e alghfrdintezudltwidfhl, Nexptshtahesamnuhat afalfie efithency error

from the synbol synchronization detecting ci it 304, .

IL equency Srqbéﬂflng guaid cpriplgtion BeeqRsiA P@% 18 Htét%g‘;?é-aééjﬁg‘%gfjbg‘%{ a?ibs[fsit ES .
e inputte unt . of fr er gar . 1 WML 7 E }

circuit 201, 7 Regrainfiptif YEBSK)Z Aomeldtioh 13 I ERRpLTSLREMEL SO0, on &

frequencysi S_iﬁﬁtﬂfﬂe@l@i%@l (&fufi @l Ent dase B&hd dighutpshd hartihdathdetpyed by thact or, and
the adding circuit 400 may induce the interference anpng carriers when the
one- segnent pdfectivé gymbolghtesvad randrmemealatian (Ssypi sdesenePyAatarf diiency

error correcting gl Lot %GR RIBISE bh e LkSE OREPFRigIRNGeCarTi ers
tedk signah aRd {2 AT EHR A&t in { of -1

attributed td™® . rors: e cas 2- the frequency
conversion. [033dd Fife@velyePhdfHeNBnGint ©Bifeq38ifryichpuisddtbaed basedatred si gnal

of the one-

such correlation values. Meanwhile, regarding the detailed description of a

20 technique for detecting the bcginnihg position of symbols and the amount of
frequency error, refer to "Takashi Seki, etc. [A New Frequency Synchronizing
Technique for OFDM Demodulators Using Guard Intérvals], the Institute of
Television Engineers of Japan (ITEJ) technical report, 1995 August 24",
[0032] The frequency error correcting circuit 303 inputs the one-segment

25  part signal from the LPF circuit 301, inputs the amount of frequency error from
the symbol synchronization detecting circuit 304, and corrects the frequency
error of the inputtéd signal of the one-segment part by using the inputted amount
of frequency error. In the receiving-converting circuit 201, since a jitter is
included in a local frequency used when a frequency is converted, errors are

30  induced in the frequency factor, and the adding circuit 400 may induce the
interference among carriers when the one-segment part signal of each channel is

synthesized. The frequency error correcting circuit 303 can prevent the

interference among carriers attributed to the frequency factor errors in the case of



segnent part fromthe frequency error correcting circuit 303, inputs symbol
begi nni ng position information fromthe synbol synchronization detecting
circuit 5 304, extracts a signal of one synbol I|ength based on the inputted
synbol begi nning position information ~d2-the inputted signal of the
one-segnment part to replace G. [0034] Fig. 5 is a diagramdescribing the
processing of the G replacin circuit 305. The @ replacing circuit 305
el i m nat es t H&ediegrenay GRVeRPhe 10 begi nning part of a signal of one

symbol | ength t hep iS5 ; P i t he
foll owi ng pr o[cﬂfggig ngelt;f;l/éqﬁ? ?#Iﬁ%l%ggg‘%ﬁggﬁ c%sqltﬂﬁg? ﬁﬁggiagf%a %%tfh WtOEE_ guard

iP]Eer;/fal of ?r%gml i rsfnashol the fcmuk:d heereor auirtekting eirguis 63, inpetseminbolind t he
effective synbol interval is duplicated to a, rear t of th ffecti.
symbol . Fi r stbegingpositipn dfprgakon BﬂthSGWEMPFﬁ‘g{?I %Qg}ﬁ’ﬁ%ﬂe‘%gﬁﬁ‘h ﬁg 15
- position S n i | Q) Lt i ti 1

and extrggtgﬂgegféﬁgfagﬁﬂ%L§93@¥§E@%§ggg%ﬁg%¥gfgﬂ§%%mﬁgggpg&%?gr;?zg(péint

| ocat ed apa_rtbeg!%’ni% gsifibpMmfohaatomhe thdrguned signalasti the one-sedmeriipert,tot he G
replacing circuit 305 noves a signal between the beginning position and a
position of Qeplceéilgth of the extracted signal of the effective synbol

length to a r art to.re-ali .20 . '
o al i gned si O3t o Tes §Ea Piet B iiellosiaRaift il (08 o
ratio (4). Thgr&hy3o52 NeW Gl @palcin)f ciffu Srddihinales tigd disiostiobbfdheed. 1 n the

LPF circuit 301, the distortion may be induced by the filtering at the
begi nni nglandbagiming pert pdatsignal obpre sypplyd lerigaty ferhe Taitied sagn@bp @ierq)@e-

ci-rcuit 305 can el im nat he signal distortion attrihbut t.a f
i1 Cori ng. 25 PSP ot Gy g e pimgorcaone e EUBlA M el B fenal
302 inputs thee tﬂggnaﬁqg{@gﬁl JTaR OFDON Y mBbREEnFhured WigptRoedrdintérhg G

replacing circuit “305, an converts a frequency to the segnent all ocated
when the si gnald ths effontbvensontal inteeval exdiiphizhiedtto basar nsahef bF gHastivg 0036] As

descri bed above, th t ittir . I '
i g1 18l br oaqBm ngF e Bich hiF A T S BRI 0 PER 2 “Ca T S PEF T PR same
advant agepus ]r%sfit? { %%gd bRdhe ﬁ{pu&t@@ sEBOdTRRMingl posthien {HfBARANRY(1§ dndr

correcting citcuit can elrmnate the error of a frequency factor
attributed toedracis 4 $ighaliofaheeffective symbol bogth fromussatipgwiosnt lo¢ated apart

he. 1 1t ot or GHEEUATEND (EarAT BRSPS Heboieh - oT PEbilbe ao6epIfrigs Growt =™
replacing cirget 305, 63N Al WEAPHE teBRnteSiitidrChd®f position of GI/2 length
of the extracted signal of the effective symbol length to a rear part to re-align (3),
20  and adds a rear part of the re-aligned signal to the beginning part as GI
depending on the pre-set Gl ratio (4). Thereby, a new signal of one symbol
length is obtained. In the LPF circuit 301, the distortion may be induced by the
filtering at the beginning and the rear parts of one symbol length. The GI
replacing circuit 305 can eliminate the signal distortion attributed to the filtering.
25 [0035) Returning to Fig. 4, the segment allocating circuit 302 inputs the one-
segment part signal whose Gl is replaced by the GI replacing circuit 305, and
converts a frequency to the segment allocated when the signal is combined to one
equivalent base band signal.
[0036] As described above, the retransmitting apparatus 2 of the terrestrial
30 digital broadcasting according to the embodiment 2 can obtain the same
advantageous effect as that of the embodiment 1. The frequency error
correcting circuit 303 can eliminate the error of a frequency factor attributed to a

jitter included in the local frequency when the receiving-converting circuit 201



the beginning and rear parts of a signal of one synbol |ength, which is
induced by the filtering of the LPF circuit 301. As a result, in a
receiving apparatus 5 receiving the retransmtted signal fromthe
retransmtting apparatus 2, the accurae¥def the symbol synchronization is
i nproved, the amount of frequency error correction becones accurate, and

the degradation in t itti . |
| Enbod mont  SPRYS DBSH<AE A TR BB AN o e SRS R e

embodi ment 3 8] iL.riRaleROt NaHEGGEpRting difcaf BOB &n bHlidte thhdistoriicn of
attributed to a jgltter included in a l[ocal frequency when the

recei vi ng- conebégdingingiand wedr 26t of arsignat of ane § dengjh, ‘ﬁhiébéﬁi@uﬁfﬁb

interference anong carri t he . i i it.
synchroni zes bé(th?%llﬁpnx‘r’::"%‘?f‘gﬁ%fnrg‘ﬂggging? g'@ﬁéﬁlﬂ‘t Hﬁg?écgﬁ'ggl%?&%?&e%ch system

15 to retranspm t.. . Lo Or ks (dirag ol des ;
. . a

confi gur fats i oﬁ?c(e.té‘#‘g%g?ér;%]rtﬁaﬁggme?féé hagﬁlrag? r anrgirg‘i t lthlﬁ ﬁigdéadppa%egﬁ%ng? t he
terrestrial digirhdy obtheagansl spghaadeatibinrig improvetehe eaophtoyirequssdy nent  of

the present invention, This retransmtting apparatus conprises the
recei ving anteelrﬁ)m&9Uﬁ¢tlommom¢étac?‘}fﬁ‘i§s?Iidafthéd%gm?ﬁtéo’hllnzg‘etrﬁ&?’?fémﬁmgt s 200, N
digitally- proce%%blrégz[ unll%s %&g‘ed a delay tinme adjusting circuit 307-3, the

addi ng ci r cui®P K Fetransmitting unit 500, and the transmitting

antenna uni t_[ﬁgﬁ,oﬁﬁﬁémij]l ustrated). The digitally-processing units 313 are
configured wwth N systens, and each of the systens i s con

e ci rioui t[p03Y t hav¥exsnthy corhodgpentenvill by dq;s@rig@jscrnﬁeﬁn{a@g{ﬁgtd%mt h the
digitally 25 q;i)ir ocessI}%?ﬁr%‘onrlé{fg’t%%qu'ggl%%%?o% %th'ﬁFls Glihieh tgggﬁtte@jﬁcﬁ&fkﬁency

S na
error correctiynatgsf synchroni zati on ecting circuit

304, a digit gl l\odglAyuBicy whéf thelre&?Pingaddverting girenit 2all lcoaedrt circuit
302. As conparing thlze)él retyr ansmtting a%par at u.sgz of the enbodsjmg t
i|lustrated ifreqiency,$revents thhaénterfetenemampng cagiesppdhaadding cirgpt qugbaé‘ﬁh

t d ) , il 1805
e vi ng. anCBTKETGRPAESO TR FPAG U Crgop oty RertsRah gl e ECe oo

the ret ralrgsm'tgtrétp%s jt 500, and the transmtting antenna unit 600, both
apparatuses are different fromeach other in that a configuration of the
digitally-prqoess]i ng Ripi 6 i34 Blook dietgeaméklmsamsing@tqonégavﬁ@ﬁgﬁlﬂ@m@meé‘t 3)

R T R B T R T L L
provided wit qhé QQerQSﬂa?}yelrnbmment of the present invention. This retransmitting '
apparatus 3 comprises the receiving antenna unit 100 (not illustrated), the N

20  tuning units 200, N digitally-processing units 313, a delay time adjusting circuit
307-3, the adding circuit 400, the retransmitting unit 500, and the transmitting
antenna unit 600 (not illustrated). The digitally-processing units 313 are
configured with N systems, and each of the systems is configured with the same
circuit, so that only one system will be described below. The digitally-

25  processing unit 313 includes a LPF circuit 301, a frequency error correcting
circuit 303, a symbol synchronization detecting circuit 304, a digitally-delaying
circuit 306, and a segment allocating circuit 302.  As comparing the
retransmitting apparatus 2 of the embodiment 2 illustrated in Fig. 4 with the
retransmitting apparatus 3, while both apparatuses are the same in that both

30 apparatuses are provided with the receiving antenna unit 100, the tuning unit 200,
the adding circuit 400, the retransmitting unit 500, and the transmitting antenna
unit 600, both apparatuses are different from each other in that a configuration of

the digitally-processing unit 313 of the retransmitting apparatus 3 is different



adjusting circuit 307-3. In Fig. 6, the same code as that of Fig. 4 is
attached to the conponent which is common to that of Fig. 4, and the
detailed description 5 will be omtted bel ow. [0039] The synbol

synchroni zati on detecting circuit 304 ingdts the one- segment part signal
extracted by the LPF circuit 301, detects the anobunt of frequency error

and e begl ol ngy RO b 8l SHBRRLSe Ay 18 7 ASAMERIBERbparghozal Wi th

a guard corr _ _ “anou requency error

frequency errgy thO¥tRmsinteingi apphiiatus30i8 fuAhet pRovided svithhthe ebiyriiteig position
i nformation of symbols to the delay tine adjusting circuit 307-3  ]0040]
The del ay ti nasljustingsiicny 367 % uiIn F3g76,3h¢ pgmg eoderns tb@g?fﬁgn‘blsp%@@‘?‘{)ﬁ

information fromthe s al, synchroni zat | d td | ECHI
i gi 1Al y- pr obecaREnagch ARG o Bl BEER"L R0 Bl dbRrfiin T e
cal cul at esy 15,@ glebpuidd vBowf each system based on a receiving timng of

any one of the equivalent base band signals so that the synbol beginning
timngs of the03%qui VEheesymind sgntaouizatignddtection arait Misinpwts deg erspond t o

each other. [0041] The digitally-d ing.circui 06 of
i nputs the on®gmss §1gBé]?‘%Xt%°Efﬁahy_et&g&§gcﬂ%:’é{i§mE:93 S 8196 ?erggg%f Zf:te (rand by
t he frequencyfr%e({]urgg[éye %%;ICM ﬁ,%tﬁ(ﬂ@&n%g’ﬁdéﬁﬁmﬁ&%yrﬂ%@é%ﬁthé oRelsaymbntiPart -

cal cul ated by time adjusting circui't 307-3, and del ays the

si gnal whose digiedwenicy gesrdaiorietationr owptisdhdymotme ofdedqagneyi ereor tohke t uni ng by

the tuning unit 200 and the digital]y-processing. b t he ..

di gi tzgl | leSroﬁtmn%g?ﬁm @f;gmmarfércwéégtw %Putgék%b"s%}%‘il%l’%‘tio? hat a shift
may e induced in.. iy : ; synbol timngs of
the 25 one-selﬁg?gﬂ}atlélé_r%{%i! gsr}liasltzs) ﬂ([;)% &‘eg%}gﬁmggag esfinxgtgﬁg%%-gggr?éhr oni zed bygt he
digitally- dejpayéng cikcddlhy ok apestinpeideit a974i impuadheibedingingipositioh 307- 3.
[0042] The segment allocating circuit 302 inputs the. one- g t part
signal, whi cinfarmatien 4yomel thsysynmieol gyRbreniFstiaReleAgsting %CPH&?S gg&e and

converts a fr C to.the se ' ' en, i ggnal is
conbi ned to d g#é&ﬁ%?&ffﬁsﬁ?gu Sgggk%%%fc%}ég\éﬁ%ﬁ)%%}fgﬁv% gs%ﬁ%éégpabove,
the retrapsm { §d10gtiaRAAT AN Sy Ae@babdiPor @kdc@Blifig dminglofamabnesfahecast i ng
according to the ‘enbodi nent 3 can obtain the sane advantagequs effect as

that of the ewodilersiasdbatheghalesueheihesymbpol bagnnisgtineieed A rcuit 303
"hcl uded 1 n gk ppey Sy EAERT tie vk iRt b Lt “20n
[0041] The digitally-delaying circuit 306 of each system inputs the one-
segment part signal whose frequency error is corrected by the frequency error
20 correcting circuit 303, inputs a delay time calculated by the delay time adjusting
circuit 307-3, and delays the signal whose frequency error is corrected by the
delay time. The tuning by the tuning unit 200 and the digitally-processing by
the digitally-processing unit 313 are executed for each system, so that a shift may
be induced in the symbol timing of each system. The symbol timings of the
25  one-segment part signals of each system can be synchronized by the digitally-
delaying circuit 306 and the delay time adjusting circuit 307-3.
[0042] The segment allocating circuit 302 inputs the one-segment part signal,
which is delayed by the digitally-delaying circuit 306, and converts a frequency
to the segment which is allocated when the signal is combined to one equivalent
30  base band signal.
[0043] As described above, the retransmitting apparatus 3 of the terrestrial

digital broadcasting according to the embodiment 3 can obtain the same

advantageous effect as that of the embodiment 1. The frequency error



converts a frequency, and prevent the interference anong carriers in the
adding circuit 400. 5 [0044] The synbol tim ngs of the one-segnent part.
signals of the each system can be synchronized by the digitally-del aying
circuit 306 and the delay tine adjustindScircuit 307-3. Thereby, the
synbol begi nning positions of each of the equival ent base band signals can
be conf or ned, . . ol 1 { i,f cui t
400 25 one. ecti St OReI L0} 8o ShARLS e G TR e 7 (RAPL BTt t e
as synchroni zjifi¢ ihéladed/imbolocalyfrequenoy mdich olie teceivingscomvertald citduet 28

segnents. As a result, in a receiving. apparatus receiving a signal.
retransmitt edcdnverts e fieqrencyaprdpravenigiha pyararcnge among, gargeryindhs adding e
synbol  synchr.oni. ion is inmproved, and the anmount of frequency error
correction b%g%ﬂé torrect. 15 [ Enbodi nent 4] [0045] Next, the enbodi nent

4 will be gesmoylppd. TiesymRdiniBes oftthe@neBepiat@sparheigrals of tiefeashf r equency

factor, which is attributed to a jitter included in a |local frequency when .

the recei vi ngsystsmvean bengynchromiged Mothe digitablytdelaying eiseiie @y anghevdsinys t he
interference anong. carriers he.addi ng.ci rcuit, 400.. and .2 | s0
synchr oni zes ¥HE agkpﬁﬂ’ﬂﬂ CIrEH %7' 0 @F’fehﬁ’gtﬁf Fy@golt%eﬁnqlﬂ%p%}ﬁl‘gggo @5Pnni ng

posi tions and,SRe RghivaIeRSLAL bhhg S Be RbnfoRhtd, Sodhal whed rasthaty st em
correspond to each other. [0046] Fig. 7 is a block diagramillustrating a

confi gur at i onar¢ eninbitiedeérytthd pdding ditceit 80 manserequivalgntgsaband sigosl, thre
terrestrial digital broadcasting according.to, 25 e _ex l ar. nbodi ment
of the prdsentiZhaly e betsirapppit @FXHW?@}%dh%W$&¥§Cﬁr%&%¥P gl&mgﬁ'ue
-receiving ant ht Noty 4 Iy ivihhe tMdREQG iR IatsPordPO, N
digitally-pr O‘E@JE‘.“ESBSS%‘%‘“&J% o4 giﬁ%?gn‘)éﬂgd?ug S, ) the

addi ng ci r cui fetrdffpittel €rone theareaahdrhittige apyiatat®0s), thaaccurhey of thasyinbel ng
antenna unit 600 (not illustrated). The digi t?,l | y-processing units 314 are
30 confi gur edSyRchenNatigr iemproxed aad dhe Yoy of SFarenfy STEOTCOREFYR ed with
the sane cirgul at only one systemw || be described bel ow. The
digitally- pr%et:égéfs?lsggn%%it 314 includes the LPF circuit 301, the frequency
error corygctfBbodmemuijt 303, the synbol synchronization detecting circuit
304, a FFT circuit 308, -16- an SP pattern detecting circuit. 309, the

di gital | y- del B0#8ly cilNewi thezosbodimanthwill egessrbedy | bhatmRgdigieptti t 302. As

conparing t heelfn%tn[a 2 rg' értrci)rn(% aaﬂg(ﬁ[e?&yﬁc‘?’or?t}vhich is attributed to a jitter included

in a local frequency when the receiving-converting circuit 201 converts a
frequency, prevents the interference among carriers at the adding circuit 400, and

20 also synchronizes the symbol timing to retransmit so that the symbol beginning
positions and SP patterns of the one-segment part signals of each system
correspond to each other.
[0046] Fig. 7 is a block diagram illustrating a configuration (embodiment 4)
of the retransmitting apparatus of the terrestrial digital broadcasting according to

25  the exemplary embodiment of the present invention. This retransmitting
apparatus 4 comprises the receiving antenna unit 100 (not illustrated), the N
tuning units 200, N digitally-processing units 314, a delay time adjusting circuit
307-4, the adding circuit 400, the retransmitting unit 500, and the transmitting
antenna unit 600 (not illustrated). The digitally-processing units 314 are

30 configured with N systems, and each of the systems is configured with the same
circuit, so that only one system will be described below. The digitally-
processing unit 314 includes the LPF circuit 301, the frequency error correcting

circuit 303, the symbol synchronization detecting circuit 304, a FFT circuit 308,




the embodinent 3 illustrated in Fig. 6 with the retransmtti ng apparatus 4,
while both apparatuses are the same in that both apparatuses are provided
with the 5 receiving antenna unit 100, the tuning unit 200, the adding
circuit 400, the retransmtting unit 50086 -and the transmitting antenna
unit 600, both apparatuses are different fromeach other in that the

digitally-proc i i 14 of . FRIN: is
or ovi ded v ¢ HoToP R Betesting obul 3P DENRARTeLA BARRI S A2 300
and the del aysehim@Rt ai_[ﬂc'dﬁh% RBrcGit BOR t ASOImparidy the resaddnidiid sppardtud 3 ofn del ay

time adjusting circuit 30/-3 of the retransmtting apparatus 3 in .addition
to the confi gbe ambodinynt Bridustrajed & Fig- protheibs ifﬁ@a%mlglfgl@%faﬁﬂ%‘é while

t itti 3, i g. . i i
ttached  to HoHBBaRUNGY e b e in ool BT ERSE Gp Biohal i e B0 1S
detai | ed desGLidbinghntdMnh uniel 00Tkt @HinB@n@vR001 el LHMg cifhiat 5007 ied

synchroni zati on deteécting circuit 304 inputs the one- segnent part signal
extracted frastrhisenittRE enit 600,tan80he trdetnaitting arfiennanpuih60Gboth apngratngey err or

and the begi nning_position of nbol.s of th ne- seqoent . i | with
a guard corr eﬂr%ltj?fgﬁ,emd‘fﬁ?‘ﬁlﬁaﬁl_‘ Pﬁér &hﬁ@hﬁleﬁg’fﬁl@q%’ﬁ‘é g V%Eﬁ%ofﬁ{ggna "
frequency er rrg{rarfs%"&ﬁ% +}gﬁreﬁh§ G4l bro¥iid vAROtRULIUEScdin 80 9QBE BRIpaAdedOS] tion
20 information of synbo to the delay tine adjusting circuit 307-4. The
syhbol  synchietstitingtcironitd@0eaid thg delaydime a@ostingecierat 387-4 whielh 1sg si gnal

i ndi cating the beginning of an effective, ol .interval .for the

ggg- sEag (r;glg]t ﬁﬁffﬁreﬁl?&ﬁm d‘igléy U %fh‘t‘St’tnlgé‘rlcP%Eﬁggs‘? & P ISPHEMEEPPRRUS 1 ¢

T - i Lrglidssi it e

one- seqment a0 G T B S b e St 1 arount. of
~frequency errfradsngiffing fispasatadsl HyRigh? othe 2ame ondeles tat bHifige brig aitach8d 4,
corrects a frequency error of the one-segnent part Sj gr(]al 'bX using the
?m)unt of frequbkheympenest Whaghiisserpugensto tbﬁ“é’ﬂfﬁ&@e@ﬁéh? paHE ngcjﬁaﬁ?nmhose
requency erron s corrected, to the digitally- delaying circuit 306 and
the FFT ci rcu‘l’“"tll %Wﬁ%getf%%‘ﬂg] The FFT circuit 308 inputs the one-segnent
part signgl, [(pbgge TTIRAUSMEH sOhEHRbnizstidi0ddtetingtirchitB 04t inputsitiscjol@ACy err or
correcting circui't 303, ‘inputs the timng signal of an effective synbol
from the syntegmsyinpht sghalatiteateddfears the hBF eirgwitpp1.3tpdcctathg Bumpbrt s a

signal of the. effecti . of th -17- _
To’a si gnal | areueRretienty Rresti Rl Tel S et PRl e dar oS

signal with a guard correlation, outputs the amount of frequency error to the

frequency error correcting circuit 303, and outputs the beginning position

20  information of symbols to the delay time adjusting circuit 307-4. The symbol
synchronization detecting circuit 304 generates a timing signal indicating the
beginning of an effective symbol interval for the one-segment part signal to
output the timing signal to the FFT circuit 308.

- [0048] The frequency error correcting circuit 303 inputs the one-segment

25  part signal from the LPF circuit 301, inputs the amount of frequency error from
the symbol synchronization detecting circuit 304, corrects a frequency error of
the one-segment part signal by using the amount of frequency error, and outputs
the one-segment part signal, whose frequency error is corrected, to the digitally-
delaying circuit 306 and the FFT circuit 308.

30 [0049] The FFET circuit 308 inputs the one-segment part signal, whose
frequency error is corrected, from the frequency error correcting circuit 303,
inputs the timing signal of an effective symbol from the symbol synchronization

detecting circuit 304, and converts a signal of the effective symbol of the one-




[ 0050] The SP pattern detecting circuit 309 inputs the one-segnent part
signal of a frequency area fromthe FFT circuit 308, and detects what

| 'pattern the 5 inputted signal is in the SP allocation patterns (four

patterns in total) of the |SDB-T systeml7[0051] Fig. 8 is a pattern
diagramillustrating an SP alignnment. As illustrated in Fig. 8 the SP

patterns of the | SDB-T tem are confi,qur Wt f . terns . of SP
patterns 1 téeﬁme%%aré?f%gfn[e&r?? 4 Sé%??‘g’g ATY u&n&' %"68%% @rgt@ql%%r any
pattern of fquLRRnRgbherns 1 to 4 for the inputted signal of one-segnent

part of a frequency area. [0052] The delay time adjusting circuit 307-4
inputs the bg@0#0li ng PesSR patternidafeotingrirowit 309 snpwtsolhs one-grEMARE RAFHHO
synchroni zati on detecting circujts 30 f. th igitally-processi nits
SR AN 3 ¢ R SN S R g
| nfor mati gn fpRMdd\Gemll iOf E'SP ARLAG Phirdihs Odul Saride maskersfmel v, - and
cal cul ates a ay t%me of each system based on a receiving timng of any
one of the eq8DBTasystehnse band signals so that the synbol beginning

positions and the SP patterns of all t_h? equi val ri)t base band signals
correspond t d083Hh  dfiBe$ Is Dpatfayygmerapy il Eﬁ%ﬁpg@r’ FRIENARS PPcuit 306 of
each system . t e-Qneg- W% [ | Wﬂéiﬁ SEHR ror is
corrected by lpﬁée{rqﬁ?&e%’u@ Cg’ tél?'ror cggfgef&%llélrll%ﬁgi]rhcszui t %6%5 i npgﬁwghdel ay

ti me cal cul atfggr Pattdri€otisP pyitdrnsre t@dj UThe 8P patierrcditectBRTeirbuitid dhe¢cdys t he
si gnal whose frequency error is corrected by the delay tine. The tuning by
the tuni g uriny paoermeeidfonh P dagemgl|t -%%é%glpﬁﬁe%wfg of p@e-segment part
digitall y-progestlsri ng unit 314 are executed for each system so that a shift
may be indud®d FEF PR SYnbol timing of each system The synbol timings of

the one-segngps2jpar tTid &I SmefadRatiig $itshie B0T-ANnPes shenbdpinming @dsibignt he
digitally- delaying circuit 306 and t%]e delay tinme adjusting circuit 307-4
so that the ibfgimationgfppsbelsdrem thedynthel synghaenizatien detectipgisdicdits 6P+ espond

s sognent  siitbe S proguRE s aLfdyBa%bh G tesrtlv bR e e
circuit 3@6, ng@ @Pgﬁ?t\éﬁf infortndiioBAHSRENe SP Pafemalbi@ihg 2irc0itas @xlrespeniviche

signal is conblne 0 one equival ent base band signal. -18- [0055] As
descri bed abawnd,caldudatees delag tintet ofrgchppsiemthascdiont reqsivipg g of a1y  digital -

broadeasting oa}l(écoc%rtgti: Q(?uigfﬁe}lt@asee %Jgr?cg élgr?ents sg 5 he sl;)ytmatimq btlef‘m?r%nFositions
| and the SP patterns of all the equivalent base band signals correspond to each
other.

20  [0053] Thej digitally-delaying circuit 306 of each system inputs the one-
segment part signal, whose frequency error is corrected by the frequency error
correcting circuit 303, inputs a delay time calculated by the delay time adjusting
circuit 307-4, and delays the signal whose frequency error is corrected by the
delay time. The tuning by the tuning unit 200 and the digitally-processing by

25  the digitally-processing unit 314 are executed for each system, so that a shift may
be induced for the symbol timing of each system. The symbol timings of the
one-segment part signals of each system can be synchronized by the digitally-
delaying circuit 306 and the delay time adjusting circuit 307-4 so that the
beginning positions and the SP patterns of symbols correspond to each other.

30 [0054] The segment allocating circuit 302 inputs the one-segment part signal,
whose is delayed by the digitally-delaying circuit 306, and converts a frequency

to a segment allocated when the signal is combined to one equivalent base band

signal.



advant ageous effect as that of the enbodinent 1. The frequency error
correcting circuit 303 can elimnate the error of a frequency factor, which
is 5 attributed to a jitter included in a | ocal frequency when the

recei ving-converting circuit 201 convertl$-a frequency, and prevent the
interference anong carriers in the adding circuit 400. [0056] The synbol

timngs and t patt erns..of the e- . I | system
can be conf mﬂ’g’égﬁy t é%ﬁf’cd}btegla ?/Y?igﬁ%vl%%gg%ﬁ{rné ?I?ﬁaé?}ék gr?gtﬁi%fr{eﬁg&gel ay
tinme adj usti ngjofhl Giahicadfhg 4ecoltiak @ Yhe aiibatliinbat 4 tanebtainahe samebi ned as one
equi val ent basé€ band signal by the adding circuit 400, the signals can be

retransm tt edadssntagebar efifery as Hat of thesimbodimpntoni e fseauepsy #g8r and al so t he

SP patterns of all the 1 egnent s. a result, in i Vi . t
Cecerving o GRS CHEPE 0T eRE SR I o e dreabed RERE, XhiggEPaT el 1o
. accuracy of tmri&ﬁe&i’d@flgeﬁmgﬁﬂ%@% & 38 daf FrelySericyRVRYGHe rdcRivigrociertihg

frequency error correction econmes correct, and the SP of an adjacent
segment can beir¢tie2d Wbmivetthe freggemdyi, 2nd gravenicthe cntcderenf Eatpong AREIsi [ 0057]
Next, the enbodinent 5 wil] be described. The enbodinent 5 20 eli m nates
the error of ﬁlefaldémgefﬁwltfdé)@tor, which is attributed to a jitter included

in a local f;@be%% & ﬁggp%rpﬂa tﬁﬁﬁlgis\sha?aiecwga&érwafengroaeis@gg@a{ gROverts a

frequency, ents erference anong ctarriers at the adding

ci rcui 1400, agignalab$ eachosykmimmeart lecdrdfginnni ygthpakigitdllyndelafing circuitrg06 end t he
one-segnent part signals _of ea_ch,s%/stemto retr nsn%té..ZS [0058‘]ln Fi g- 9is
a bl ock dltagrthedelaydime adiusangciegt Pl at %wet?m@m [tengls arg £ompe
retransm tting apparat f I W]l : shhlR@aaeeor di ng
fo the exerpfary aibotrndart Bihd ARy I e a0 e e i g

apparatus 5 cpRhimftediReohfEeniivg 1hg syntbehwnhcliririzatiof tinmags ahd also tlxt 89) , t he
N tuning units 200, N digitally-processing units 315, a delay tine

adj usting ci r patierns GOalBOR- 1B, segmentse difvic ERYIGUN @2 TAERVINE ﬁép?réf“rséﬁ%er‘ﬁ"f‘g i2ng
ontt 500, and AR LSRRI g A SOIRN: SR0ANEY pllusigiadle The
the systeps i g HoilfsyHer8Hizwidistifpr&ate theCni®uit bf frisquénegteronkyrractonsyst em
wi |l be described bélow. The digitally -19- processing unjt_ 315 includes
the LPF ci r cub¢cod@s cotrhet, indthestit 9f @ pdjncent seaseant Gan be ppedivhestg, t he
synmbol synchr gc?lja i%}nigolg e)c(leectu é:&.i ng circuit 304, the FFT circuit 308,
[Embodiment 5]
[0057] Next, the embodiment 5 will be described. The embodiment 5
20  eliminates the error of a fréquency factor, which is attributed to a jitter included
in a local frequenéy when the receiving-converting circuit 201 converts a
frequency, prevents the interference among carriers at the adding circuit 400, and
also conforms the beginning positions of a frame for the one-segment part signals
of each system to retransmit. '
25 | [0058] Fig. 9 is a block diagram illustrating a configuration (embodiment 5)
of the retransmitting apparatus of the terrestrial digital broadcasting according to
the exemplary embodiment of the present invention. This retransmitting
apparatus 5 comprises the receiving antenna unit 100 (not illustrated), the N
tuning units 200, N digitally-processing units 315, a delay time adjusting circuit
30  307-5, the adding circuit 400, the retransmitting unit 500, and the transmitting
antenna unit 600 (not illustrated). The digitally-processing units 315 are

configured with N systems, and each of the systems is configured with the same

circuit, so that only one system will be described below. The digitally-



a frame synchroni zation detecting circuit 310, the digitally-del aying
circuit 306, and the segnent allocating circuit 302. As conparing the
retransmtting 5 apparatus 4 of the enbodinent 4 illustrated in Fig. 7 with
‘the retransnitting apparatus 5, while bdPh apparatuses are the sane in

t hat both apparatuses are provided with the receiving antenna unit 100,
the tuning unit 200, th i .G L: t 1 ) £ 500,
and the transl?ﬁof?ﬁSHfélgH %ﬁ%ef&%ﬁ ﬁ’g(}gw E‘B@ﬁ%%gﬁ? gt? %&éﬁe? Shrot beciie
each ot her i ncitduat 3030 enedéyahBallsychpsnigstis dgecting dirduit 3DU5thefFRheircuit 308,
retransmtting apparatus 5 is provided with the frame synchroni zatign

det ecting ci raframe3yoclirasizaten deteeting apuyat Ve the Hettalbi-1egyiag cagrtt 30%09 of

the digitally- cessin nit.314 of e ret .t ting. s 4, and
the retrans n?’fd['?‘ﬁée%ﬁ%rail?ﬁzgl% ‘i‘%"“b‘r%d?r aéth %ﬁﬁﬂ@ghé&%@@&@ﬁﬁmﬁg adj usti ng
circuit 3Q/-5, 5€4 601 Gibtihen 4 Bludirhfeane Fig. frwhh thatetrahshingnglel ay tine
adj usting ci rcpit 307 15 4 of the retransmtting apparatus 4. In Fig. 9,

the same codeapmrathas, whilé-beth appirstuses argdhesrmein Hhat bRPpPEAIISGhAEh | s
common to that of_ Fi

A, d the detail d i.pti hl itted
el ow. [ 0050 Tridef piifu e Rmvbh Rateano PR EE ThtiBk bBR Db abe MaBE, o' The
one- segnent aﬁgglﬁtzgi(ﬁﬂ?ére%nﬁniiﬁ@gqﬁ&ﬁﬂsao,%aahé frafrhifendmlertiangii 606808, -

detects a fr Begi nning position fromthe TMCC (Transmi ssion and.

Mul ti pl exi ng Kxthfapgaraniseoare Gofferest fromi egnlalothea il thie thedligidalbsspragesstigynal .

Next, the frame _synchronization detecti n§g. Ci rcui 3ﬁjf‘r0féo t puts the detected
B i ;

frame beglthni wat 3 pdef thedatranspuitingaPBATalE 1 BPTEI5) sting circuit

307-5. Here, rﬁ?ﬁlggxf{ 2 10Pidgfeggﬁ?tcfr8ﬂt %PO flstcaq Rethd OP bRgerh MetecBhgoatuief the

| SDB-T syste h rame begi nning position can be detected by
noni tori ng t hgodTMiGe sl @ dlly-pro&3idg Tinit el @fitht reteanantjittisg iappereius duipnd 867- 5
i nputs the synbol beginning position information from.the synbal

'synchr oni zat | siragemising appasatae aiig roygledgyith f}}?eAeg‘?ygﬁl?‘ﬁlafi SEpgEREE AQ7dni t s

315-1 o N of gach. Syshom r.asReshiMaldn dARKLS: I8 dhEATRSRGLDBIRG0T-

position i nf oP 815 6 0 anme synchroni zat | etecting 30 circuits

310, and pal cybatiRsrefaihiding dpparadis £aci Bys? gire basedodmasahniectdiigi g
timng of any one of the equival ent base band signals so that th ynbol
‘begi nni ng posittichad tathd compohertvehiple i ¢RRAEN Hbt:ha? phig- éfang tﬁe@ﬁ@%é ui val ent
base band signal.s.cor nﬁ%gond 1 éelg%h ot her. -20- [00611 The

di gi tal | y- del SFCHBUE PATPF oTRECGPeIRY,

. . eath systeminputs the one- segnent part
signal , whose[(psfluENeye Bhm@syhshrERIzARGH @dtetiihg ditcultraQUepay tier oror

segment part signal of a frequency area from the FFT circuit 308, detects a frame
20 beginning position from the TMCC (Transmission and Multiplexing
Configuration Control) signal, and demodulates the signal. Next, the frame
synchronization detecting circuit 310 outputs'the detected frame beginning
position information to the delay time adjusting circuit 307-5. Here, the frame
information is attached to the TMCC signal of the ISDB-T system, so that thg
25  frame beginning position can be detected by monitoring the TMCC signal.
[0060] The delay time adjusting circuit 307-5 inputs the symbol beginning
position information from the symbol synchronization detecting circuits 304 of
the digitally-processing units 315-1 to N of each system respectively, inputs the
frame beginning position information from the frame synchronization detecting
30 circuits 310, and calculates a delay time of each system based on a receiving
timing of any one of the equivalent base band signals so that the symbol
beginning positions and the frame beginning positions of all the equivalent base

band signals correspond to each other.

ses"are different from




correcting circuit 303, inputs a delay tine cal cul ated by the delay tine
adjusting circuit 307-5, and del ays the signal whose frequency error is
corrected by the 5 delay tine. The tuning by the tuning unit 200 and the
digitally-processing by the digitally-pRBecessing unit 315 are executed for
each system so that a shift may be induced for the frane timng of each

system The | tiy ngs. t,he. one-~ I gk ch system
can be_ _synchrslé{i?@ed b %‘ﬂé“@?{jﬁ? giylln% céréﬂ%g[%%ﬁg%tfglg%%ﬁs?érg@ uElsnﬁiet(ﬁ%_del zly '
time adj usti nggmihCplirt sighdl: Whose fré@ientherbr Brovmetfedigghafieqgemrysértérons
correspond to each ‘other. In such a case, if the franme beginning positions
correspond t cxoemctingtitenit 30 hanpyinbslelaydine salaulapddiv the delayrigme ﬁﬂlé’S%Fg :

patterns al so, d.t h her . '
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al | ocat ed when the signal I's comnbined to one equival ent base band_  signal.
E 0063] t As ldesxge b1 lghnvesssingamite It5zare wk equtefon spely ststem,50ghat hghift may
errestria igital broadcasti.ng according to the enhodi.nen bt ai n
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t he recei vi ngiel@inetiréulg306€ hid thetdeRltimondpstisg eirfuiediehcy thatrttie framgent t he

interference anong carriers in the addjng cirgcuit 400. [.0064] The f

Eegi nnic ngﬂpgéfielglrmiﬂsg positipes WB@@M&R“EQ ersj gih%b a&asﬁ[é?g&c%mE?gt e:na(r:rzn
be. conformed by the di gi. - j [ [ gk of j

adj vt i ng ci reu i Sppb bR OHERRY ke e S B R on hTe

equi val ent base SPaEefisaN® cdiyesbhied adlich@tledrr cuit 400, the signals can be
retransmtted as conformng the frame synchronization timn and al.so,

the synbol siPAGHr oniThatsegment aasging placyihd0Spnyk: the Pﬁ%‘%gmgﬁtl’ Py 3ieRd),

segnents. As 30 a.result..in a.r | MLNG: t [ M }
retransmitted }P(_?S&’ng ?ﬁléy?(} B}’_?}éen(gﬁﬁ%lﬁ-ﬁéﬂg%%%rgﬁl 553 %g’, 5%‘?%8@8 r gf:e?ug?@t he
synbol  sypchrgni zahieAnallscatddWhaVEd sidaisamabibedb dicequintsnt épsoband
correction beconmes correct, and the SP of an adjacent segnent can be used

V\hngnd_t he equadigmalng is executed. -21- [Enbodinment 6] [00651 Next, the
embodi ment 6 [V(\)AOH"] be ,gse agsrclri%gg hbc-)r\pe? tl(laenli%?rghsnrr?f@ttingfsafp%gﬁus 5 of the terrestrial
digital broadcasting according to the embodiment 5 can obtain the same .
advantageous effect as that of the embodiment 1. The frequency error
20 correcting circuit 303 can eliminate the error of a frequency factor, which is
attributed to a jitter included in a local frequency when the receiving-converting
circuit 201 converts a frequency, and prevent the interference among carriers in
the adding circuit 400.
[0064] The frame beginning positions of the one-segment part signals of
25  each system can be conformed by the digitally-delaying circuit 306 and the delay
time adjusting circuit 307-5. Thereby, when the signals are combined as one
equivalent base band signal by the adding circuit 400, the signals can be
retransmitted as conforming the frame synchronization timings, and also, the
symbol synchronization timings and the SP patterns of all the 13 segments. - As
30 aresult, in a receiving apparatus receiving a signal retransmitted from the
retransmitting apparatus 5, the accuracy of the symbol synchronization is
improved, the amount of frequency error correction becomes correct, and the SP

of an adjacent segment can be used when the equalizing is executed.



the TS signal which is originally generated separately fromthe terrestria
digital television broadcasting, and transmts along with the terrestrial
digital television 5 broadcasting by using a technique of the enbodi nent
1. That is, the enbodinent 6 conbines N-pdrtially-received part signals of
the terrestrial digital broadcasting of the received N waves and M

original TS signals in gne channel (band wdth: 6 MHz) to transmt.
' Meanwhi | e, iﬁb%‘%ﬂdg?eléq@al to or less than 13 (hereinafter, this condition

is the sanme).jpdgs] 006Gkxt, tHel @nbodPmbst Awill BE Kesbrit@daAnThe bbbdiiénn§ adds
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retransmtting unit e transmtting antenna unit 600. The,
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703, a d ad %W%hchhgﬁﬁ to?%%‘,mgthdqoe{g%@gﬁgegﬁ a[%{ltl)%:% i‘ri;lg(pci rcuit 705. As

conparing t hehefetdfenstiiid édndgti@pigahasanse)l of the enbodiment 1 illustrated

in Fig. 1 wth the retransmtting, apparatus 6, while both appar.atu are
the same 10n t[@866lbot WFigapPas &b%bgl%F@pHW¥a@§8 a\/ﬁoﬂlﬁgP%‘OPéﬁlggwlﬁbengﬁfenna

unit 100, the ni uni-L. 20 i O i i inolihe
hddi ng o rout ¥ e RN ne bpal BRI AL BIEEPERA i ek ling 0°
antenna unit §0@xeRplaby apPoditidns 66 tharReddnt fraearion.f rDits reteanfsmitiingr i n t hat
the retransmtting apparatus 6 is provided with the M _nodul atj uplits 721
in addition tappetabucoadinguises the recsfvingantenna wmé AQ.tthe §l tuamganS%Oi. In
Fig. 10, the sange,code .as tha i O i, § . d fR@pent
which is comfﬁﬁg?el&)y PHAESBPE H’%S. 9I11,’ Iig%nd) d[%kééﬁlﬁg%ngléﬁg %’tggdggl (ilgc(r% Wi T
onmi tted bgl owhe [QRGERIMIRNiNS000 bh@iHeakankBiftfn@rantonaaming, 6OVPEGhe Movi ng
Picture Experts Goup) - TS) signal such as a |ocal broadcasting, a
communi ty br cadd@stingignita’2 karereonfaied vatVasysesms, gpe gach PoWeiSESTERPIL t ed,
the OFDM nodul ating circuit 701 .-22- 0 he, modul ati ng..unl 1 .add n
i e e of ek GRRATT el JiPL Hedelibee CPhe

error correct‘i ( execut es
carrier nmodul gbpQiseheR79d iAQhda dhabEDRNShodnlafl eituit FOL arBOFDM

framing circuit 702, a reverse Fourier transforming circuit 703, a GI adding

30 be

20 circuit 704, and a segment allocating circuit 705. As comparing the
retransmitting apparatus 1 of the embodiment 1 illustrated in Fig. 1 with the
retransmitting apparatus 6, while both apparatuses are the same in that both
apparatuses are provided with the receiving antenna unit 100, the tuning unit 200,
the digitally-processing unit 311, the adding circuit 400, the retransmitting unit

25 500, and the transmitting antenna unit 600, both apparatuses are different from
each other in that the retransmitting apparatus 6 is provided with the M
modulating units 721 in addition to the configuration of the retransmitting
apparatus 1. In Fig. 10, the same code as that of Fig. 1 is attached to the
component which is common to that of Fig. 1, and the detailed description will

30  be omitted below.

[0067] When the original TS (fof eiample, MPEG (Moving Picture Experts
Group) - TS) signal such as a local broadcasting, a community broadcasting, a

commercial, and a self-production is inputted, the OFDM modulating circuit 701



the QPSK (Quadrature Phase Shift Keying) nodul ation, the 16 QAM :
(Quadrature Anplitude Mdul ation) nodul ation, the 64 QAM nodul ation, and 5
executes a variety of interleavings. [0068] The OFDM frami ng circuit 702
inputs a signal nodul ated by the OFDM m3dul ating circuit 701, and adds a
pilot carrier, an AC (Auxiliary Channel) and a TMCC to the sane allocation

as that of th i - I G4 4E t f : i i O .
o ondcast: g ToABTMAT e R B3l RSyt bk
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Fourier-tr ans@%%urﬁf?lﬁg&;%g\}\g{)%@a{]—"lggrhl1‘24“?‘”&%%?%@5“ E’I{‘?‘f:“?j?et%"%&d and
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equi val ent base band signals of the one-segnent part, which are
di gi t al - pr ocesfsthd tdryestrivd digitl badddgagingde ssenge thei QEDM3friemang.N syst ens,

i nputs the equival ent_b band si I f.th i-gi, nal i
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above, the retransmtting apparatus 6 of "the terrestrial digital
br oadcast i ng teenbsreisngeadrert duta efibnesymbdl f tieasigodttaiarsigriad of atmne area.

advant ageous effect as that. of the enbodinent 1, add the TS signal which i
“originally gehes 6l addisggaewt dP§ 199‘6%[;{2%@{;@?#%%‘% aea, gy F}thlref’%ls%vi si Io(r:1 e

br oadcast i ng, LI ' I g : ¢ i ak . di:oi hSi on
broadcasti ng. F@%Q? é}r%g%?l%{l\tb 9'}?9%%%?20@% I,érg{iﬁgﬁ%l#%%(lﬁricgriet?tog ’?&Iﬂt zﬁild@\t?ées
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combined to one equivalent base band signal. The segment allocating circuit
705 is functionally the same as the segment allocating circuit 302.

20 [0070] The adding circuit 400 inputs the equivalent base band signals of the
one-segment part, which are digital-processed by the digitally-processing units
311 of N systems, inputs the equivalent base band signals of the original TS
signals modulated by the modulating units 721 of M systems, and adds and
synthesizes such equivalent base band signals.

25 [0071] As described above, the retransmitting apparatus 6 of the terrestrial
digital broadcasting according to the embodiment 6 can obtain the same
advantageous effect as that of the embodiment 1, add the TS signal which is
originally generated separately from the terrestrial digital television broadcasting,
and transmit along with the terrestrial digital television broadcasting.

30 [Embodiment 7]

[0072] Next, the embodiment 7 will be described. By using a technique of

the embodiment 2, the embodiment 7 combines N partially-received part signals

of the terrestrial digital broadcasting of N received waves and M original TS



of the retransmtting apparatus of the terrestrial digital broadcasting
according to the exenplary enbodi nent of the present invention. This
retransmtting 5 apparatus 7 conprises the receiving antenna unit 100, the
N tuning units 200, the N digitally-pro@dssing units 312, the M nodul ating
units 721, the adding circuit 400, the retransmtting unit 500, and the

transmtting ] i .conparing the retransmtting apparatus 2
SR By Phinebt fh yeRmif

of the enbodi ig. 4 with the retransnmitting
apparatus 7, [e0y3] appRigal Uses bk ditighdm ikimtrating m ceadiguiliont(embodimenbdy t he
retransmtting apparatus 7 is further provided with the npdulating units

"721 in additiofthe setramsmitingiapprmatused the terngstriabdigitak bfoadramiing agprdmiede 2. As

conparing the,retransmtting. arat e i .41 lustrated
T B G 0wt SHRPREY PRRORR R e tBeitaf Iy bSof OV Fincicine 07
different §r %Bf@ﬁh@lkb Peb@prikds thbdécelvisy bt edlt 100,1Be BPRALR Wits2005the
provided with 15 the digitally-processing unit 312 whose configuration is

di fferent froNdigitadlyeprocensingingistdR} thegylovedidating umist 7231 theofddingeciegwodi nent

i gital ly- prifoet it o SR sl ek ot HES: Afm 111 ng
uni t 500, and.dnfifrin rtﬁ@%ﬂén%mngaggﬂta&sQrﬂﬂth.@%baai%énkﬁqiﬁaﬁpat@@iﬂhg.se of

the retransmtting 20 apparat us -the enbodi nrent 2, so that the
descri ption w Withiibe catransmdktinglapparatnd (71, hothrepparatused ade disferdnd froameachs t hat

of the retransmtti paratus, 6 of the , enhodinent .G, ,so.that the

descri ptith VWH‘]FI IBéR%rfﬁgfeébﬁnS{f’(b@?g]aPB&raﬂlégdﬁ' WERer ovided pith t?’%t ransm tting
apparatus 7 qf : | 8 ESH ﬂgéiﬁ ' 1g8ide0 t he
enbodi ment 7 cg(%lng%%%l{nﬁlﬁstg je! saargled(%(g1 %%%E{%a eo%zéde(?%tggtq ggé&;rrﬂgiﬁgof t he
enbodi nent 2, appacitis® TSs sompatinghieabtrarsmitinggippatalys §efidreandtbdimparat el y
fromthe terrestrial digital television broadcastin and transmt al ong

with the ter ridgstrated inFigs d 4 vitheibeyrisansmibing saeaatusng botl mrsUbiRsAHe 8]
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30 the enbodi men i ‘ment I nes artially-recelved part
signals of thedigfallgsirocessindi it A2 Wheedoaigimngonis difeeanifiad thunvetheand M
original TS signal 1n one channel to transmt, and specifically,
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processing unit 312, the adding circuit 400, the retransmitting unit 500, and the
transmitting antenna unit 600 are the same as those of the retransmitting

20 apparatus 2 of the embodiment 2, so that the description will be omitted. The
modulating unit 721 is the same as that of the retransmitting apparatus 6 of the
embodiment 6, so that the description will be omitted.

[0075] As described above, the retransmitting apparatus 7 of the terrestrial
digital broadcasting according to the embodiment 7 can obtain the same

25 advantageous effect as that of the embodiment 2, add the TS signal which is
originally generated separately from the terrestrial digital television broadcasting,
and transmit along with the terrestrial digital television broadcasting.
[Embodiment 8]

[0076] Next, the embodiment 8 will be described. By using a technique of

30 the embodiment 3, the embodiment 8 combines N partially-received part signals
of the terrestrial digital broadcasting of N received waves and M original TS
signal in one channel to transmit, and specifically, synchronizes symbol timings

of the signals of the partially-received parts of each system and the original TS



of the retransmtting apparatus of the terrestrial digital broadcasting
according to the exenplary enbodi nent of the present invention. This
retransmtting 5 apparatus 8 conprises the receiving antenna unit 100, the
N tuning units 200, N digitally-processi#lg units 313, Mnodulating units
723, a delay time adjusting circuit 307-8, the adding circuit 400, the
retransmtti i -and the transmtting antenna unit 600. The

nodul ati ng ugsﬁ%@éig)st?%%émgonfi gured with M systens, and each of the
systems is cod7gur edFigi 1his hbloskdiagramdllidirating atdoafigoritipn (¢bodienay §) em
wi |l be described. The nodul ating unit 723 in¢l ude thg OFDM nodul at i ng
circuit 701, aofithe CRPUSMIARE RGP %lﬂftthqt?ﬂesﬁfﬁﬁd‘rgét\?ép@é pastinggecording to
transformng gircuit, 7 i i & 704y; IO - del ayi ng
cireui t 706, BeseephiabEEyhbR g o] et idhhor J0ni® gl lichBiing C€) £
retransnitd i NgpaARRRE dbmpriSestthe khRivinp askeEnini8100,ths N mihad umitsFI0§, N6 wi t h
the retransmtting 15 apparatus 8, while both apparatuses are the same in
t hat, bot h appca'gml&semcamng prids/ 3 o M madulating yndls 29 gelantidpnadiusing 100,

the tuning uni.t 2 digitally- ogcessing un ding circuit
400, the ret r&HeH; 7F$73Eﬁﬁii‘?in§63f%§#g6’ttﬁ8retfarngtrrrllsrﬁn t“?‘?\tgjoa@'%?g%?'% unit 600,
bot h appar at Uézﬁx%nﬁ{tﬁlgfﬂnftér&l'él%h 4000 MTeR GhoRll&tBig irits TBadre thefig@td anhnvit t i ng

~apparatus 8 is provided with the Mnodulating units 723, 20 and the del ay
tine adj usti ngysteirscand e8h7efShekpsens srdongigreed; with the saifef @it s¢ thagPnlyhat ~ of

the delay tinme adjusti ci.rcuit ,307-3 of, fhe retragsm.ttin WG AL us 3.
In Fig. 1¥ ¢ %}}é'i‘?gl Yi’ggée gescribst- oih‘f’—'fné)fiugnf‘% u&ltté? ARG udes @ﬁe cofiponent
~whichis co Al i DM Tehntifig cgetia7bedndeseridkdgierwi | | be
omtted bel OW@%Q“%F%‘%%E%? P:rilgg]:])% rculi $C701l, the OFDM fram n.gr; circuit
702, and the tZmsfawdngeirfuu70®rthe GArdfimgmingit 704 cudigialg-delayikecmedul at i ng
unit 723 are the sane as those of the mrzgyl ating uni.t 721 Pf thgt.
retransnittinftappatheiisement piloratingcaguit 405 ‘és cqEParing tEFETERIGNG | ed

description w|| Fil.e : t NG Gith SiH fetrAQédmBfing he

nodul ati ng u\rll\Alp at/a%% ?éﬂph}{csg?%({e&&g@g?’ng tor? egq??%%ar éa, V\/nitrch isnrléever se
Fouri er - t ysansfiparmes dywhilebsd\uppsatusddateahe sane tr thasbathrappgratises aiet 703,

and adds the G depending on the G ratio which is greymsl%ﬁfet 1 The d
addi ng ci r cuiprovied suthpliegeeaungagienns nit 198sthe itemng HpH 20 sy nbol s
to the delay tinme adj usti ' ' . | ¥Rt tR6l) usting
circuit 307- BPIPﬁ%SE{n l{nﬁteﬁltr)kgél?én%fdfnh E)l?)‘glztt ?%Oﬁ tﬂeg’%?g?l%%gﬁ%%? %1%%502? sytnbol S '

from the synmbednseiAzRrmdmatundodebettdpparatises aiet difféfbht froin edvd other in

digitally-processing units 313 - 1 to N of each systemrespectivel i nputs
? P that the rgtransmitting apparatus 8 is provided with t¥1€ M modu ar%mg units 7353, P

20 and the delay time adjusting circuit 307-8 whose configuration is different from
that of the delay time adjusting circuit 307-3 of the retransmitting apparatus 3.
In Fig. 12, the same code as that of Fig. 3 is attached to the component which is
common to that of Fig. 3, and the detailed description will be omitted below.
The OFDM modulating circuit 701, the OFDM framing circuit 702, and the

25  reverse Fourier-transforming circuit 703 of the modulating unit 723 are the same
as those of the modulating unit 721 of the retransmitting apparatus 6 illustrated in
Fig. 10, so that the detailed description will be omitted.
[0078] The GI adding circuit 704 of the modulating unit 723 inputs the
signal of a time area, which is reverse Fourier-transformed by the reverse

30 Fourier-transforming circuit 703, and adds the GI depending on the GI ratio
which is previouély set. The GI adding circuit 704 outputs the beginning
position information of symbols to the delay time adjusting circuit 307-8.

[0079] The delay time adjusting circuit 307-8 inputs the beginning position



t he begi nning position information of synbols fromthe G adding circuits
704 of the nodulating units 723 - 1 to Mof each systemrespectively, and
calculates a 5 delay tine of each system based on the receiving tinme of any
one of the equival ent base band signal s-8®-that the synmbol begi nning
timngs of the equivalent base band signals of each system correspond to

h other. [Q080] The digitally-delayi [ it 706 of h. t f th
modul ating urhernadof pboebets e B Srerigieh ST
added by the @fHOdigddlPrédessinb uhitd 943 - 1 PN & éhcHaYnt teBFectRbIGUInpuRd by
the delay time adjusting™ circuirt 307-8, and delays by the delay tine.

[0081] The sedheb¢gimhingpasitiog ivfarmation FHSmbylsifrom the QI agtihg dietwise®4nf t he
digitally-delaying.circuit.?7 and nyerts a frequency,to S t

2l Pocat ed  whale PRASEERARI 433 5P A0at EirtoHateal DT e BR0 S RRES gnal
15 [0082] The gddifige Bf\é\ﬁﬁg séeQ@bagae!ahmlaelz heeRs ﬁﬁa'e%%h?%%@ opapd signals of

the one-segnent "part, are digitally-processed by'the

di gi tal | y- pr oegssualgt badetsand3ighatd soNhatythe symbol bypitreng ienieguofhbent base
band signals of the original TS signals nmodul ated by the npdul ating units
723 of M syst@ﬁﬁl,va&ﬁab%&sanéﬁégnwﬁ%é%ﬁ&%@nwaﬁsmﬁ@it@f@@hp‘t hse band

signals. 20 [ As SGLi 1 " gg}ﬁﬂ% J of
the terrestri gﬁ‘%&l gi t]gﬂ% ‘@é%@ﬁggépﬁég Cgtgﬁﬁg;]g‘?hg to %gé@%gﬁﬁﬁ%ﬁlé@lggan
obtai n the sanmit 72d\Vapitagedsignafffeaimasrchhatwikth theGe iaitiedwytthdGladd t he

TS signal which is originally generated separately fromthe terrestrial

di gi tal tdPeviadiling circntield84:tinpyts 2 defay time plpplated hdedelay ime adiaptingt ri al
digital television,hrqadcastin 5 0 The synbol tim ngs of the

one- segnent paCFF“%?gZ%r %n‘gﬁ‘afaﬁ%%yg‘}% %e?aﬁgﬁ%eTS signal s of each system can be

synt hesi zed. Theg1gby, TheeesmeROAllReGhAEkASG 7(30mbhisARs sithaPddiyeafbyadui val ent
base band signals can be conforned, so that when the signals are conbi ned

as one equi valdigitallysdedayingdirsiigifé and cervertaddiaggensy o segmpmpalledatedsi gnal s
can be transm tted as synchroni zi t he symbol, synchroni zation 30 tim ngs.
[ Enbodi ment  9]*1eBOR5ERENE Copvcd 6’8?8%%%5%&?@}5% bﬁgda‘e%‘éﬁi bed. By using a
techni que;9f [ddw) ean(ﬂbrﬁﬁﬁfngﬁoir&lhelﬁmﬂk fRMquPy L&Y Barl signals of the
partially-received part signals -26- of the terrestrial digital )

br oadcast i ng ohe-Segreesipae whactesreaingitallyeproegissed b Sie diggaldy-pracassorgurikrannel

to transmt, %?9 o? Rlescyis’][cein(l:s?lirll;}/dts ﬁ%é”e%ﬂ{v%l‘én% ggse%rnﬁ%ggntaisr%fn He original TS
signals modulated by the modulating units 723 of M systems, and adds and
synthesizes such equivalent bése band signals.

20 [0083] As described above, the retransmitting apparatus 8 of the terrestrial
digital broadcasting according to the embodiment 8 can obtain the same
advantageous effect as that of the embodiment 3, add the TS signal which is
originally generated separately from the terrestrial digital television broadcasting,
and transmit along with the terrestrial digital television broadcasting.

25 [0084] The symbol timings of the one-segment part signals and the original
TS signals of each system can be synthesized. Thereby, the symbol beginning
positions of each of equivalent base band signals can be conformed, so that when
the signals are combined as one equivalent base band signal at the adding circuit
400, the signals can be transmitted as synchronizing the symbol synchronization

30 timings.

[Embodiment 9]
[0085] Next, the embodiment 9 will be described. By using a technique of

the embodiment 4, the embodiment 9 combines N partially-received part signals



and the SP patterns of the partially-received part signals of each system
and the original TS signals to transmt. 5 [0086] Fig. 13 is a block
diagramillustrating a configuration (enbodinment 9) of the retransmtting
apparatus of the terrestrial digital broa2feasting according to the '
exenpl ary enbodi nent of the present invention. This retransmtting

apparatus 9 copprises t.he.receivi nt e i | units
200, N digi tafﬁv-tﬁ’if‘a%&ﬁﬁhﬁga’ﬁ?ﬁ‘)?@&é@% °fﬁ§ei%ﬁq%dd%gﬁsi atﬁ*%%fﬁ%?"”} " a del ay
time 10 adj ustighgisGh 'bﬁé"charﬁ@ftog’ﬁraﬁshﬂt,%ﬂd'sﬁ;&:iﬁbdl%’;’b?nc‘lﬂ&izésf'@nﬂﬁﬂ riadiggs tting
unit 500, and "the transmtting antenna unit 600. The nodul ating units 723
are confi gur ednd thiet$P hatsgrss efthe partihllyarcheived paw sigpelserfiwarls sysdomiagditled wi t h
the same circui.t, f? thaiﬁ onl% one systemw || be described. As conparing
the retransm CHEHG! T8 512k 19JTaSBYL ¢ he embodinent 4 illustrated in Fig. 7
wi th the r?”gdt%p“' R 43 i@RRASA Mg rgm mgﬁﬁ%@é BorFnRA4tIHEafbhodiBertvy sane
ppa e

in that baoth atuses are provi wth the receiving antenna unit 100,

t he tuni ng unbf thiRQetrandneittihgappakdtys opthe tersesinig digital bedaticasting asddidueg ©i r cui t

400, -the retransmtting unit 500, %ﬂd the .transm t{l‘hngr antengfl unit 600,
bot h appar at uthesexgpmplany remhadiment o e e RenioR  dASTerAR M ansni t ti ng

apparatus 9 i gp@arrgt\(lg 9 pirtsls tH2G oM VAU LA GnHN0bShEAP il Bk 002 Nlel ay

time adjustin Ircuit se co guration is dlf%erent from that of
the del ay ti neig@jlySrbagsiknuaits 3130ke M afoduleingetita728] 4 télag tiagpar at us 4.
As conparing the retransmtting apparatus 8 of the enbqd nent illuystrated
in Fig. 10 wadstingciratt 3¢ theiaddingsisniils. de rﬁt&n@nawgr%.g%aa‘? e

different fro each.other .in t.dhe ) LB {S
provi ded wit hﬁlteﬁéanﬁfr}jﬁ?%l ﬁnff‘?“nﬁé‘l‘l%réé’tg'es gﬁlﬁéﬁﬁdﬁ*{ﬂ“@fﬁ%@@%%ﬁfgﬁeﬁ i me
adj usting cir WiﬂhtM%QZteﬁle\@xﬁtﬁ@ac(thTfth@?’s@dﬂ@ﬁ&oﬁﬁguﬂﬂf\ﬁiﬂf giatsafneaincthpse of

the digitally-processing unit 313 and the delay tine ad&ust ing circuit
307-8 of the Hetpalysometsyistemn wpbhe desgsibed. | As ppgparingtherggansgiingode as t hat

of Fig. 7 is attached tQ, the.c onen ich i : . Fig. 7,
and the detai P%Wrﬁté‘égrqulﬁ’? SIHb%% engg ﬂi‘r’ﬁ%ﬁed‘ ané 'gﬁvmﬁge @Bb?@s)mﬁ%dul ating
circuit 794, LHe QGO (AR Sipafiihdes A2thea@BflcliR ehat BYET fHaf-tures afe

transformng circuit 703 of the nodulating unit 723 are the same as those

of the nodul atdvidedumith ti2@ceiivinghnteratarumisiits thengnimgpmitai(ds e digitydtr at ed
in Fig. 12, so that the_detail descr.iptjon Wi ll be. .omitt - 0087
The G addi ngPRACFERE u’?‘ﬁﬁ?%’ftﬁii ﬁg‘%ﬁﬁcﬂﬂm&‘f .th tﬁﬁir?tra?ﬁ%miuﬁ%u étesg)@éargagfhg%al 01‘
a time area, Wi GhiS LALSESEiFEN0, iRth AfaRshesmeddiéigrdie ¥etSether in

that the retransmitting apparatus 9 is provided with the M modulating units 723,

20 and the delay time adjusting circuit 307-9 whose configuration is different from
that of the delay time adjusting circuit 307-4 of the retransmitting apparatus 4.
As comparing the retransmitting apparatus 8 of the embodiment 8 illustrated in
Fig. 12 with the retransmitting apparatus 9, both apparatuses are different from
each other in that the retransmitting apparatus 9 is provided with the digitally-

25  processing unit 314 and the delay time adjusting circuit 307-9 whose
configurations are different from those of the digitally-processing unit 313 and
the delay time adjusting circuit 307-8 of the rietransmitting apparatus 8. In Fig.
13, the same code as that of Fig. 7 is attached to the component which is common
to that of Fig. 7, and the detailed description will be omitted below. The OFDM

30  modulating circuit 701, the OFDM framing circuit 702, and the reverse Fourier-
transforming circuit 703 of the modulating unit 723 are the same as those of the
modulating unit 723 of the retransmitting apparatus 8 illustrated in Fig. 12, so

that the detailed description will be omitted.




Fourier-transformng circuit 703, and adds the G depending on the @ ratio
Wm_ph. is previously set. The G adding circuit 704 outputs the beginning 5
position information and the SP pattern information of synbols to the delay
time adjusting circuit 307-9. [0088] The2Uelay tinme adjusting circuit
30f7-9 i nputs the beginning position information and the SP pattern

i nformation of ol smfr : L Qi I | NG, W4-S: -al.to N of
each system ré% ecti viﬁhf %‘%&ng%%ég@ég‘ﬁl%?%%%gﬁ%ggﬁﬂ%ﬁnﬁ% %rtglr%ti on and
the SP patt er ighaf 6f MHineqRed wHisiiaatserbé Bonrtidrarddsforatdibygthe irévasd s 704 of
the nmodulating units 723 - 1 to Mof each system} respecti velf/, and

cal cul at es a delwigr-transforhing givguis V83 .candmuldls theor] derendingeen theCl tatige of any
one of the equi,val ent hase band.si | 5,.50 .t hat e.s eqgi.nni ng
timngs and t A& Sﬂ’é?Y‘BPﬁyiS%tr orﬁ?ﬁ%ﬁ?@b’?g ?lﬁ%l%ea%{]?/‘gpétgﬁﬁ%gg%g@gﬁd si gnal s
of 15 eachs 5Y?vhﬁﬁbﬁ%fbﬁﬁﬁﬁ&gaﬁ@th%m%ﬁﬂnfo{rﬁﬁﬁﬁﬂofﬁgﬁn%ilsgiottﬁb kytagleingyi ng
circuit 706 of each system of the nodulating unit 723 inputs the signal of
a tine area, tdustingbirche3@-9% s added by the G adding circuits 704,

inputs a delay tinme calcu] ated by the delay fije.adjusting. circuit 307-9,
and del ays b_y)f‘f%@]del @et‘{eﬁ?@.“’?ﬁg‘{hﬁffgﬁﬁ C“i‘\H%t i@gﬁé‘?ﬂdt%ﬁﬁe&f%fw BYYRRA ¢ 705
i nputs the si gngl, AedAYGRAHRSH Diftter {rﬂbﬁn?a{doynﬁ% AboRIr&rh 16 dleihf§. and
converts a frequency to a segnent allocated en the signal is conbined to
one equi val enprdzassnpanils 314hab N 0204 syt rasiwictigelyj mputstthd®ginnipgt s t he
equi val ent base band signal s of the one-se% ment [

. C , h
digital - Erl@)ce§§@80%9nfpﬁéafd‘i’rg?ﬁdath3)§? RabeEs & ad‘r?in!to rSg"Z’é’\ggl O‘Bfat{‘??lGéyst ens,
“inputs the equjy: i ot e i I
roaul at ed by HdRkSkpRE s BP0 GRRIE, G 23 - MR cackshBAT o

synt hesi zes sugpe@tisly alndithldabse dadldy igndleach fRBGRbassl aeterredddingbove,
the retransmtting apparatus 9 of the terrestrial igital broadcasting

di
aﬁcordic nghto time @rﬁ@ddl%éﬁtthq}e%halé‘ﬂtt&ﬁ%b@%ﬁé%S‘SﬁlagEhFa H68MBMect as
t hat of the enbodi ment..4,«2d T j gl nad t ed
o atel vt DRRERER g SEASHttehD i o (Dl Datbeh bl b i GFNET ¢ ©

transmt akongaiM gy@tehheoﬁ@gpbgéw tah ddhgti tal tel evision broadcasting. [0093]
The synbol timngs and the SP patterns of the one-segnment part -28- signals

of each systefdM8d t hdhedigjiallatdetying ghenis7@anf erehcupear ofele MaBIABE,  the
symbol - begi nni ng ;hos1 L1 SR LRS riafe 8L LS WcIPIhe G 220K ¥§iRNG; Pase band

adding circuits 704, inputs a delay time calculated by the delay time adjusting

circuit 307-9, and delays by the delay time.

20 [0090] The segment allocating circuit 705 inputs the signal delayed by the
digitally-delaying circuit 706, and converts a frequency to a segment allocated
when the signal is combined to one equivalent base band signal.

[0091] The adding circuit 400 inputs the equivalent base band signals of the
one-segment part, which are digital-processed by the digitally-processing units

25 314 of N systems, inputs the equivalent base band signals of the original TS
signals modulated by the modulating units 723 of M systems, and adds and
synthesizes such equivalent base band signals.

[0092] As described above, the retransmitting apparatus 9 of the terrestrial
digital broadcasting according to the embodiment 9 can obtain the same

30 advantageous effect as that of the embodiment 4, add the TS signal which is
originally generated separately from the terrestrial digital television broadcasting,
and transmit along with the terrestrial digital television broadcasting.

[0093] The symbol timings and the SP patterns of the one-segment part



signal can be conformed, so that when the signals are conbined as one

equi val ent base band signal in the adding circuit 400, the signals can be
transmtted as 5 conform ng the synbol synchronization timngs and al so the
SP patterns. [Enbodi ment 10] [0094] Next28 ¢ he enbodi nent 10 will be
described. By using a technique of the enbodinent 5, the enbodi nent 10

conbines N partially-receiyed t signagl .of the terrestrial giqaifal
bL oadc?sti ng ggng\]s Pﬁ&%‘ﬁb@'&y‘?}%@‘g‘z{}’ﬁﬁdl%‘%r]I%gf’lﬁgﬁﬂsf%“ &6(:%1?%?1%%@ tgﬁ%ﬁﬁeﬁ_
channel to trapsWibol BEEnARRGIsitoRk hid iRy S Pa@thE 86 eddhequivaleht bag&gbatd n
positions of the partig%nyi-@l?gﬂcei ved part si gnal S ofeeacr(ll systém ﬁd theg

plri gi nal TS skignall ?ntb@ comforsreds so (ha0¥hen Biegsignals prs combinerkasdingggdaiyalent
illustrating caonfiquratio odi.ment,  10) of the retransmtii

appar at us of sﬁ"?@q{aéiigb%‘?i }%‘?*e%ﬁgﬁbnsaﬂlf_“'l&ﬂé‘é?&p tsfg?é‘ﬁsﬁ?“&’&tliﬁf%n%e‘i %Sn? he
exenpl ary éanb%ﬂfgﬁﬂﬁxg%e Eﬁﬁb&r 6ol AMER tiiRgs did Aso ARISAPAErAS.1 NI _
apparatus 10 conprises the recéiving antenna unit 100, the N tuning units

200, N digit a[Enmbpdioeas$dng units 315, the M nodulating units 723, a delay

time adjusting circuit 307-10, the adding.circuit 400_ the retransmttin
unit 500, antPO9AE tr Bigshithe ?Iﬁbochﬁleéhh%“ﬁ“i%f’ dG?fG!beéheBﬁdHH}geﬁ {CREMIGHE © 7%3

are 20 configyre i & . i ke d.
W th the sanstieaindhet SR Ebaasy FECOmBlnck N pfias PEpcticariphl NEAE
conmpari ng t heof fhetie@ésdialt digitg BpRRagINSoON eécdiviel watmsdind®itorigindl [Tisst r at ed

in Fig. 9 with the retransmtting apparatus_10, while hoth apparatuses are
the same 1th t$ignalpée ane ehgpaehtotsasmal énéﬁmﬁ‘@deYth%ZqSéé‘é%\Wﬁg ant enna

e sare Mn t Agmalbde e o dzisdbes
addi ng of rcur boufbene phatbaf PRiheirrtl s R b ral RN s e e

ant enna uni t §Qgi,nappg RigdRRAbatms@k. are different from each other in that
the retransmtting apparatus 10 is provided with the M pnodulating units
723, and the HW9&) ti hig. ddjiusbiasly didgremiillugoringy ¢indaratios(PMGAAERS®N | s

different fromdt of the.delay ti j usti ng. ci,r cuj - f 30 th
retransmtti ngb)a‘gﬁ ?5"tt{?§w§‘.‘t%ﬂ§ %BNBE%O%SB? %@re?tg{a?glr%trf# t”iog%asgﬁ ar at us S of
the enbOdiffmnﬁcc%rdihé't@iHeaéx%Q]ﬂld}y Bhibodkeidfthd peséif@nsoht tThg appar at us

10, both apparatuses are different fromeach other in that the
retransnitti ngtappaititgspidatus d Opompridesithgire¢eiving adiegne ahity 0BrdedSsi ng uni t

219 and, (e e . LT oLl s S PO R IR SRR L
del ay tinme adjyst Lng £di6GistlciRU# 39790, Btadding circuit 400, the retransmitting unit
500, and the transmitting antenna unit 600. The modulating units 723 are
20  configured with M systems, and each of the systems is configured with the same
circuit, so that only one system will be described. As comparing the
retransmitting apparatus 5 of the embodiment 5 illustrated in Fig. 9 with the
retransmitting apparatus 10, while both apparatuses are the same in that both
apparatuses are provided with the receiving antenna unit 100, the tuning unit 200,
25  the digitally-processing unit 315, the adding circuit 400, the retransmitting unit
500, and the transmitting antenna unit 600, both apparatuses are different from
each other in that the retransmitting apparatus 10 is provided with the M
modulating units 723, and the delay time adjusting circuit 307-10 whose
configuration is different from that of the delay time adjusting circuit 307-5 of
30  the retransmitting apparatus 5. As comparing the retransmitting apparatus 9 of
the embodiment 9 illustrated in Fig. 13 with the retransmitting apparatus 10, both
" apparatuses are different from each other in that the retransmitting apparatus 10

is provided with the digitally-processing unit 315 and the delay time adjusting



retransmtting apparatus 9. In Fig. 14, the same code as that of Fig. 9 is
attached to the conponent which is eommon to that of Fig. 9, and the
detailed 5 description will be omtted bel ow The OFDM nodul ating circuit
701, the OFDMframing circuit 702, and tR®-reverse Fourier-transformng
circuit 703 of the nodulating unit 723 are the sane as those of the

nodul ating unit 7 f. th retransmtting,. aratus, 9 il}usty in Fig.
13, so that t ﬁércaégg?Tlé)dwg%ssecqpp’ggmonme%hﬁ’gl%ghfrppetg@ﬁﬁ%%é@%&aﬁg’he cy
addi ng ci rcui tyydQ4siaf uhiS 19064ItRE HlEy Wiic adfustinigiehl 3078 ofsihgnal of a tine
area, which is reverse Fourier-transtorned by the reverse

Fouri er - t r ansfretransngttigrappatat7o, andgatitshe samaodgeasdhatiofFigndishe G ratio
which is previously set. The G addi.ng circuit 704 qutputs .the . beginning
posi tion i nf oraﬁté?}feéﬁoéﬁ‘e FRERRLCH & %8§8F’§§Pq ﬁoﬁéa%?ﬂ%gt?{ﬁé‘déig? éﬁﬁaﬁe‘gm- 10.
15 [0097] Fhe d@@érs};ﬁow@ @fmﬁeml&w Cyhd OBPN HbduliteScitdie AgkRNi ng

position information o anes fromthe digitally-processing units 315 -1

to N of each GEBMefamaspanditvAl2y and theutsersd Eotéggttranisfignpog cirewn 703 of

information of frames fromthe @ adding circ iltqs 784 of thee&%dLiJ Eti ng

units 723 - 1 thempdpiptiag gRitdl3iaaihe aupsasthess of themedplefingunite3L1dRS ay

- tinme of each . . I Mgk t . :
cqui val ent badt BAR A Rt S ISR RFE 12t WA RAUREbE |

equi val ent basgllbrghistegnal s of each system correspond to each other.

[ 0098] The di %i tally-del %iar;? circuit_706 of each system of the npodul ating
unit 723 itAputt096le” sihedb] asfding eireuit Z4eef the sagwilatimermat 3 npulsdled by t he

A 25 adding circyuits..704, inputs.a I: [TE t delay tinme
adj usting ci F&ﬁatj‘)%t}?‘f ,re%iﬁ’@nﬁ%fsarfggjﬁ%%?ﬁég%éﬁgsg&we?rebsﬂlﬂ]gé@%#&me segnent
al locating ci %ﬂiikr-&@l%fbﬂﬂi%?%iﬂcbﬁ 798 0aal addie Ity 61 dbpenidhy onlilgi GRidiy- del ayi ng

circuit 706 and converts a frequency to a segnent allocated when the
signal is conbihddistppednasizgei. valhertl sl pisewdt 204eriputs3be peooPEThe addi ng

circuit 400 inputs the equivalent bas d signals.of .the 1€, segnent
bar - whioh adgSuonIRargl et ebEaneD) Pretvgrarny ekl 30 e s o
N systems.;si Npggsr)t he 8QueYA! GRE aBRSBnPERELS3 @NaD ks ﬂl@%egfﬂnmfﬁdsiﬂ_&
signal s nodul ated by the nodul ating units 723 of Msystens, and adds and
-30- synt hesi zeformaiidn eramas &oin thaskgibdlyeprotepsmizanits 3101] tad efeeschi bed

above, the retransmtti ng apioarat HS 10 of the. terr str{'.al
system respectively

, inputs the beginning position inférmation of frames from the
GI adding circuits 704 of the modulating units 723 - 1 to M of each system
respectively, and calculates a delay time of each system based on the receiving

20  time of any one of the equivalent base band signals so that the frame beginning
timings of the equivalent base band signals of each system correspond to each
other.

[0098)] The digitally-delaying circuit 706 of each system of the modulating
unit 723 inputs the signal of a time area, to which the GI is added by the GI

25  adding circuits 704, inputs a delay time calculated by the delay time adjusting
circuit 307-10, and delays by the delay time.

[0099] The segment allocating circuit 705 inputs the signal delayed by the
digitally-delaying circuit 706 and converts a frequency to a segment allocated
when the signal is combined to one equivalent base band signal.

30 [0100] The adding circuit 400 inputs the equivalent base band signals of the
one-segment part, which are digital-processed by the digitally-processing units
315 of N systems, inputs the equivalent base band signals of the original TS

signals modulated by the modulating units 723 of M systems, and adds and



di gital broadcasting according to the enbodi mrent 10 can obtain the sane
advant ageous effect as that of the enbodinent 5, add the TS signal which is
5 originally generated separately fromthe terrestrial digital television
broadcasting, and transmt along with th30terrestrial digital television
br oadcasti ng. [0102] The frame begi nning positions of the one-segment part

signals of eag stem na TS i gnal s can be conforned.
Thereby, the 1S¥ Zebseséll ﬁﬁqﬁldang}gﬁsg(?ﬁ n%lzsch of the equival ent base band

signal s can bepmanf or meoheséﬁb&paﬁobatthmfhntshﬁnﬁﬂ cGpPhanA e calbidaduad one
equi val ent base band signal at the adding circuit 400, the signals can be

retransmtted d@‘cab bnfadpatﬂtmg acherdingstodhe SIWI @dllnm‘t 18 rcpopbteimibegemeand al so

t he synbol syn ni zat i and t 0

descr ?/bed abgéé "&%PﬁePBS Fﬁg" g@%ﬂ’?ﬂ?%% B’r?nf épac?g tg? f}§e5aéfbag}/ “%é‘flhlé 15 t he
enbodi ment g, bhgmm@%eﬂ&rakéaveaaﬂamy ﬁ%nﬂt% thir St fdifiRal iy BRI o SaEAGEh gTENT S,

and can be nodi i'n various ways w thout departing fromthe scope of the
techni cal conaeeptranémit hipng esk the terresirial digitalFolevestaniioadcastinghe above

enbodi ments, while the_receiving. antenna. unit_ 100 is confi ured one
antenna, the I802]vingTha{rameDBHmIng PeSiiiQusRf; the apessesperty Hrfégnagn%‘thrray be

20 confi gur edeéﬂ‘!ht A&ﬁﬂ:u? L.H(i ﬂie' &r}’gﬁ%ﬁ(}@q gﬁ!{]@gan ba coc‘rﬁﬁﬁn@d Caﬁﬁxetgg% frakng

unit 200 inputs errestri roadcasti ng recelv by any one
of the plural béginging prRitRMIAE eacﬂﬂdﬂﬁ}: euivhleat hine\tané sipndisroantbe confurineds he
receiving-converting circuit 201 of the tuning unit 200 converts

frequency 1&f a%thaﬁp}gﬁpéble siggla ere epmehinedsag orcsqivalentdass byiderignal ebthsasses

through a SAW{iaihg%{rceﬁ 460%%8?1 4 aHRE RO oliliba A0t gg%@ﬁsmarequency,

and subsequen? ency again uency, the

present i nVenE}'rQBrdrﬁzaﬁQin ﬂlmmgtsezdldteﬂscﬁth@ hyﬁtxbﬁas}&lchﬁﬂﬁzatﬁnamhgs atdéhe SP
foll ow ng nmethods may be al so used: such a Low - IF (low and internedi ate

frequency) mep#itdns.hat the inputted signal is di rect I y converted to 30 Iow

and i nt er nedi reque | s ran

such a Doubl eméj/ers (Feﬁ%rﬂs%eglaa%oﬁ%tw get%g {éf] £ ve ﬁgd?%ébbr‘??éjjyc‘%h rted
to a highsfraRuekodinen,; thé fesent ﬁaoemrpemmﬁlquum iHoee SABOHIhémE, and
subsequently, is converted to a | ow frequency (e.g. 1 GHz); and such a

Di rect -31- ComVemsbomodifidiod vanats wags Wihout waeirxgrfacpmutb,e ghope ©f e

converted to th gui val ent. . base hand na Regar,di.ng, a det ai | ed
descri ption ofecgﬁléalr‘eocf’é??ﬁ R 1ol For Exatnple, i Ah'above

embodiments, while the receiving antenna unit 100 is configured with one
antenna, the receiving antenna unit 100 is not necessarily one, and may be

20  configured with a plurality of antennas. In such a case, each tuning unit 200
inputs the terrestrial digital broadcasting received by any one of the plurality of
antennas.
[0104] In the above embodiments, while the receiving-converting circuit 201
of the tuning unit 200 converts a frequency of an inputted signal to an

25  intermediate frequency to passes through a SAW filter as a receiving method
with an intermediate frequency, and subsequently, converts a frequency again to
a low frequency, the present invention is not limited to such a case. For
example, the following methods may be also used: such a Low - IF (low and
intermediate frequency) method that the inputted signal is directly converted to

30 low and intermediate frequency signals ranging approximately 0.5 to 1.0 MHz;
such a Double-Conversion method that the inputted signal is once converted to a
high frequency (e.g. 2 GHz) to be passed through the SAW filter, and

subsequently, is converted to a low frequency (e.g. 1 GHz); and such a Direct-



an internedi ate frequency, refer to "Edition by Mtutoshi Hatori, :

[ One-segnent broadcasting text], issued by Inpress R & D Corporation". 5
101051 Wil e the above enbodi nents are intended for the terrestrial digital
~ broadcasting, the present invention may b3l applied to theterrestrial sound
broadcasting. -32- WHAT IS CLAIMED IS: 1. Aretransmtting apparatus for

receiving a plurality of. . teryr rial.digital. ‘broadcastin Ves G i.gured
Wih o obural OBk E RN hure Hebflis REATEANRE SRS
digital broadeasd bdid S RESREmb a/dtai]ledcdbriptiohdofaRd réRiviap iithdd witht he

extracted segnents as a terrestrial digital broadcasting wave, the
terrestrial deyg ilmtatme(batoafmqasmmg@fettm'gﬁdlﬁbmgy Mityipshi &latexp, [§dnersagimegt uni t s;

a plurality of digitally-pr.ocessi uni t.s cartesponding to the tuning
units respect V& ?St‘é‘ﬁ_téﬁﬁilﬁﬂ‘ea%y[i?‘_’pé?ﬁf ﬁg‘ ﬁecgc}rgﬁrgﬁf’?t'i ng unit, the tuning
uni t i ncl ugli nggy (%) T €C IV G GBBVEEMbOGINERA e iiREn®Al f8F tHdWrRBgiabaRAdrC ast i ng
wave of the plurality of received terrestrial digital broadcasting waves,

and convert i nraadBistingnthe segnainvehtioihmapbeagphst forthe vavesttia ssuhd band
signal; an AD, converiting neans for converting the IF signal converted by
the receivi n§T@9R¥EYEi ng neans to a digital IF signal; and an

ort hogonal - denodul ati ng neans for orthogonal -denodul ating the digital IF
signal converted by the AD converting neans, and outputting an equival ent
base band signal, the digitally-processing unit including: a filtering
means for extracting one segnment fromthe equival ent base band signal
outputted by the orthogonal -denodul ati ng neans of the tuning unit; and a
segnent allocating neans for converting a frequency of the equival ent base
band signal of the one segnment extracted by the filtering neans to a
position for conbining the plurality of segnments, the adding unit

i ncludes: a neans for addi ng and synt hesi zi ng the equi val ent base band

si gnal of



each one segnent, a frequency of which is converted by each of the segnent
allocating neans of the plurality of digitally-processing units, and the
retransmtting unit includes: an orthogonal - nodul ati ng neans for

ort hogonal - nodul ati ng the equival ent base band signal added and
synchroni zed by the adding unit, and outputting the digital IF signal; a
DA converting nmeans for converting thgpdigital IF signal outputted by the
ort hogonal - nodul ati ng means to an analog |F signal; and -33- a

transm ssi,gh4 i ans for converting the |IF anal og signal converted
by the DA—@%WWO the RF band signal to be retransmtted as the

terrestrial 1.di gi talretbmesitogs tppagtwatke, rearidingnpl pliplitigof Herrastial eligill si gnal |
the retransygfihdge @Qp@rcaﬂﬁé%rJdWighrheﬂluﬁgtﬁW’f Sthidfts, &irfl®ing¥nd sdgMemdidast i Ng
unit for ad]usti gtghlgdel.a times. for synchroni zi nxﬁb‘ tim gqst foritt het .

equi val ent HasEre l%lf%hﬁ’lagcaﬁtfngt‘ﬁaé’ e%feﬁ?eﬁfl}’et% ORGP I?Vpﬁf%g@sgl ng
units, wheexgiacted lsegnahingi ssab | tyrrpwot eBmiah drapdiasting clauelethe teimestrial |digital ng neans

for extracty poh-M6s SE .fromthe equival ent base band signal outputted
by the orthorgor(ial -%fenngﬁﬁq%g(i ng nmeans.of the tuning unit; the synbol

synchroni zati on det ectdMyeHEQAYIE Mt ecting the symbol tim ng and the
anount of frequency era pluralior of digtthltyoprogdssige siyith odrsespandinghie éguiniag ent
base band sigoal,fiv ne segnent extracted by the filtering neans; the
frequency error correcting nmeans for correcting a frequency error by using
the equival ent base ba&didngwyb 28t the one segnent extracted by the
filtering nmeans and tahrersasmisidg wifit, f r equency error detected by the synbol
synchroni zati on gﬁ&@ﬁﬁﬁﬂﬁ' ; a delaying unit for delaying the
equi val ent base ban 54 gné?gﬁgﬁﬁkgne_ segnent EPF/ a delay tjinme by usi Eg t he
equi val ent base band i §FAYINGFORVAGING MFaBE rsRECgANE dEPUGasH)E R4 Pt equency
error corr agd plaglitednscenad barisieligivl biondzaaiip wak e adl/cankhatingle REyatd me
adj usting upit, nC{b t I+. tifg. means for converting a frequency
of the equl ngll Oef?ke ré@%%ﬁ%ﬁ% t&%é 8%% Sgl}g’segrrent del ayed g{}%&t he del ayi ng
unit to a position forn ARdadiveiting meapy o servering theslEgpanat conveird WHRe del ay
time adj UStr!:dég/iAgE&Jnvérﬂﬁé HEBS to AdigRANS sip@dl; 4al cul ating each of the del ay
times by using the Sy%tr%oclrthogonal-demodulating means for orthogonal-demodulating the
digital IF signal converted by the AD converting means, and outputting an equivalent
base band signal,

the digitally-processing unit including:

a filtering means for extracting one segment from the equivalent base
band signal outputted by the orthogonal-demodulating means of the tuning unit; and

a segment allocating means for converting a frequency of the equivalent
base band signal of the one segment extracted by the filtering means to a position for
combining the plurality of segments,

the adding unit includes:

a means for adding and synthesizing the equivalent base band signal of
each one segment, a frequency of which is converted by each of the segment allocating
means of the plurality of digitally-processing units, and

the retransmitting unit includes:

an orthogonal-modulating means for orthogonal-modulating the
equivalent base band signal added and synchronized by the adding unit, and outputting
the digital IF signal;

a DA converting means for converting the digital IF signal outputted by

the orthogonal-modulating means to an analog IF signal; and



timngs detected by the synbol synchronization detecting neans of the
plurality of digitally-processing units respectively so that the

equi val ent base band signals of the digitally-processing units correspond
to each other. 2. Aretransmtting apparatus for receiving a plurality of
terrestrial digital broadcasting waves configured with a plurality of
segnents, extracting one segnent fromyszthe terrestrial digital broadcasting
waves respectively, conbining and retransmtting the extracted segnents as
a terrestrial digital broadcasting wave, the terrestrial digjtal

br oadcasti ng, conpri sianﬁ‘?nsﬁlsﬁ‘f’ﬁ'r"%‘%left&?g d?eapﬁﬁqrnﬁ’nﬂ‘?ﬂnﬁ% ,theaIFp‘f’%*oﬁl 9! of

di gi t al | y- proace®s bp thelDA tcenveding asqaon thi the RF dandsighaling beyretr@asmittad asghe

respecti vel yirestfh AU Bebaliiii AR, and abBhA RS Lhlaaubds, | the tuning unit

including: a recelVing-converting ne .sel ecting one broadcasting wave

of the pluralityhefelpReuitipsaPrasysduther SPRHsHgt al broadcasti ng waves, and
converting a RF band asletpgalmeoddjushing tiofod edissting glelam vienes doramyhdardyamua si gnal ;

an AD convef.ti - td i oG ANBRIESH o Byitd he
ot g: SOHUAS SRR DK Bl b AT B
ort hogonal - denodWheien sy dgiHE PrSESSBBUREHSHIFS denodul ating the digital |IF
signal converted by t hige fdriag meerst hnektiaeimgone agptheatfrxu tthel aqgivalentdnse val ent

base band sj gl tal Ly- i unito | i ng: filterin
means for ?)?%?%%?ail %ﬁﬁbﬁgg@%@?ﬁ?g £ %%ﬁg) @gté.w%/agF gﬁ%ygjgg%un and si naIg
outputted by the ort hdofyaibolsmsbraniaationfloredesmeFns ifedgisring PeuiimPol and a

E eg gen_t al :tihﬁ??g hiothere@bsnt fod freGEunvee Errdrigr &yntliretjuiap cymbdls fdieheguivikhent base
and signal_ 9 t - jlLtering neans to a
position fé)ra > b@%&r:%iglﬁa?ﬁ%osﬁ%%ge%q'gﬁnﬁ%{a?t??/B_gﬁ‘eg%tgflr%ﬁ?%ng’t he agdi ng unit

i ncl udes: a means f or tEEHIAENICH AHOIOPHEH IS IMeBRIOT pRITEERE A/ BIFHCY SHEEDhand
signal of ue@ Hlecz:qavaagrm&tban@si?ﬁa@qme@ye ebmefkticgttadtal Wahy ftdrind niggneach of

(e, oot gL OGEILDSE RS Sl DR Rl 6t At Rs s 1
means;

a delaying unit for delaying the equivalent base band signal of one
segment by a delay time by using the equivalent base band signal of the one segment
corrected by the frequency error cotrecting means and the delay time adjusted by the
delay time adjusting unit; and

the segment allocating means for converting a frequency of the
equivalent base band signal of one segment delayed by the delaying unit to a position for
combining a plurality of segments, and

the delay time adjusting unit includes:

a means for calculating each of the delay times by using the symbol
timings detected by the symbol synchronization detecting means of the plurality of
digitally-processing units respectively so that the equivalent base band signals of the

digitally-processing units correspond to each other.

2. A retransmitting apparatus for receiving a plurality of terrestrial digital
broadcasting waves configured with a plurality of segments, extracting one segment from
the terrestrial digital broadcasting waves respectively, combining and retransmitting the
extracted segments as a terrestrial digital broadcasting wave, the terrestrial digital
broadcasting, comprising:

a plurality of tuning units;

a plurality of digitally-processing units corresponding to the tuning .



an orthogonal - nodul ati ng neans for orthogonal - nodul ati ng the equival ent
base band signal added and synchroni zed by the adding unit, and outputting
the digital IF signal; a DA converting neans for converting the digital IF
signal outputted by the orthogonal -nodul ating nmeans to an analog IF
signal; and a transm ssion-converting neans for converting the |IF anal og
signal converted by the DA convertinggnmeans to the RF band signal to be
retransmtted as the terrestrial digital broadcasting wave, and anplifying
the converted signal, the retransmtting apparatus further conprising: the
del ay tinme WHPHSPSHYENini t for adjusting the delay tinmes for synchronizing
timngs for each of thmaddiugvat;emt base band signals of the plurality of
digitally-processing unkf mﬁﬁ&%ﬁﬁtn the digitally-processing unit includes:
-35- the filtering neans for extracting one segment fromthe equival ent
base band si gnal H5d¢PRa ¥ dEYIR%e ort hogonal - denpdul ati ng neans of the

tuni ng unit; the synbal resgiviagicarveriag inoand éfresclecting avedneadtstingletage bf ng t he
synbol tim e I RE synbol s
For the equ B A R B R R The
filtering régakof thefgosdeastineayr tapllhpandsignglet i ng neans for correcting a
frequency error by ushmD cheeenyinvahel chiaseind ardFsignakdoneértcdity thne
segnment extracted . il.terk. ..apd the anount of frequency error
detect ed byé%&;é&gg/o%%r}lpé?%%{%trtoogrlélhggatl?%%Q%el’ta%gti ng neans; a FFT means for
converting a signal ofngfriogenabarodulgting dnegpsm foroprthegonal-depdaling (8 for t he
equi val ent dgseIbaipchl sbarakd 6 thehaDawavaag T RBinscaldr @gfusithgbyn éduévaleht equency
error corr%%%i&gdgg&@s; an SP pattern detecting neans for detecting an SP
pattern for hetsi gnal of a frequency area converted by the FFT neans; the
del ayi ng unit f othe digitalls-prgcestieg waiipcdudisgit base band signal of one segnent
by a del Sy ti rTE by usiargctihe neans fsakanktifase Jgneht g tle eqflivjhlhﬂlﬁﬁfe segment
correcte e fr error correcting mean time

ol eseq byriad el AREHERSY R Rte AN AR (ARC bR iR LT
for converting a freqasegmenpillochiinganpany for eenverting 8 dregienel of thhequivgienpne

segnent delyayehn®XighfleordRd ayd AmUR dxtrh@e@bP @Rl filieBifg RhnsCONDpEHitRE for

combining the plurality of segments,

the adding unit includes:

a means for adding and synthesizing the equivalent base band signal of
each one segment, a frequency of which is converted by each of the segment allocating
means of the plurality of digitally-processing units, and

the retransmitting unit includes:

an orthogonal-modulating means for orthogonal-modulating the
equivalent base band signal added and synchronized by the adding unit, and outputting
the digital IF signal;

a DA converting means for converting the digital IF signal outputted by
the orthogonal-modulating means to an analog IF signal; and

a transmission-converting means for converting the IF analog signal
converted by the DA converting means to the RF band signal to be retransmitted as the
terrestrial digital broadcasting wave, and amplifying the converted signal,

the retransmitting apparatus further comprising:

the delay time adjusting unit for adjusting the delay times for

Synchronizing timings for each of the equivalent base band signals of the plurality of
digitally-processing units,
wherein the digitally-processing unit includes:



a plurality of segnents, the delay tinme adjusting unit includes: a neans
for calculating each of the delay tinmes by using the synbol timngs
detected by the synmbol synchronization detecting nmeans of the plurality of
digitally-processing units respectively, and the SP patterns detected by
the SP pattern detecting neans of the plurality of digitally-processing
units respectively, so that the synbgk timngs and the SP patterns of the
equi val ent base band signals of the digitally-processing units are
conformed respectively, A retrapnsmtting apgarat s for recgivin

: a
plurality of terrestri®§ g‘é"l”@‘gt“é??ns F ERCURg 9o SesmeR b o dhi SUPER RFT h a
plurality dfand a‘gnmnuwuttedm!t}modrihngomhdaerm&lglaéngméan@nf the hmirtgemrtestri al di git al

broadcasting waves respectinbelVnchORBRId dekcAmb Ak BN abdihk M &ybol

extracted segnents as a terrestri a] di gi tal broadcastin ve, 't he
terrestri altigipgppdhe agogaff feansngy eEeisF echignizigg ﬁV‘Bf"’alF ?‘lr\ﬁﬁ%?qufvﬁi%“hg units;
a pl ural it ybaed batt gigha lof the phnoseemsntrgtratmdtty thofiltegsgporahisng to the tuni ng - 36-

uni ts, respect| vl yi ARy URb! coRithe Aeah Pl 8RRENALY RluReror BPE Uni N0

unit including: a recelVving-con tin ans sel ect| ng. one broadcasting
wave of t HEmE|thfeqgnivalgnidpse kead g of Bieoag semant efiraftgdlyy By gg‘é’f&’ﬁé‘ﬁaﬂb waves,
and conver tand ghd amburdd afidreqsdngy @tro0lletédial by drdyabdl nachvanieation detdctingdrand
signal; an AD converting means for converting the IF signal converted by
the receiving-converting neans to a digital |F signal; and an

or t hogonal - denodul at i ﬁg“%ia&’ﬁ@nsff@’f copering dnugnab ehd dincathl ¢ nenldfd tal 1F

si gnal conveyhady biea tihreth ARG @IHE bise HgndrBighs of &id ne Wégmknt tortecad bgghd val ent

base band %e Qe%lc e&&ecog‘gcgljn %leglysf processing unit including: a filtering
means for extracting one segnment fromthe e%i val ent _base band silgnal

out putted by the ortheaSRaptiatedeeriingmeans edsiectiag an AR patrs fy heriignal and a
segrment al lopg &birgcy®aiG®nli@ted 69 MeRTI m@ns frequency of the equival ent base
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segment by a delay time by using the equivalent base band signal of the one segment
corrected by the frequency error correcting means and the delay time adjusted by the
delay time adjusting unit; and

the segment allocating unit for converting a frequency of the equivalent
base band signal of one segment delayed by the delaying unit to a position for combining
a plurality of segments,

the delay time adjusting unit includes:

a means for calculating each of the delay times by using the symbol
timings detected by the symbol synchronization detecting means of the plurality of
digitally-processing units respectively, and the SP patterns detected by the SP pattern
detecting means of the plurality of digitally-processing units respectively, so that the
symbol timings and the SP patterns of the equivalent base band signals of the

digitally-processing units are conformed respectively.

3. A retransmitting apparatus for receiving a plurality of terrestrial digital
broadcasting waves configured with a plurality of segments, extracting one segment from
the terrestrial digital broadcasting waves respectively, combining and retransmitting the
extracted segments as a terrestrial digital broadcasting wave, the terrestrial digital
broadcasting, comprising:

a plurality of tuning units;

a plurality of digitally-processing units corresponding to the tuning.



the adding unit includes: a neans for adding and synthesizing the
equi val ent base band signal of each one segnent, a frequency of which is
converted by each of the segnent allocating neans of the plurality of
digitally-processing units, and the retransmtting unit includes: an

ort hogonal - nodul ati ng means for orthogonal - nodul ati ng the equival ent base
band signal added and synchroni zed by sghe adding unit, and outputting the
digital IF signal; a DA converting neans for converting the digital IF

si gnal outputted by lt_he ort hogonal - nodul ati ng neans to an analog IF

si gnal ; and“ne\tstr‘?sﬁ‘?‘fg‘?‘ﬁ %si on-converting neans for converting the IF anal og
signal converted by tdned@ingoahwedti ng neans to the RF band signal to be
retransmtted as the gerfi8sidihAnidi 0ital broadcasting wave, and anplifying
the converted signal, the.r t({.ansmtti ng apparatus further conprising: the
del ay time adj ustieiyuiigtt Cg‘? %j usting the delay tines for synchronizing
timngs for each of t hereequing-adrenttingasandfmdekttingadrs padcatingvavealoft y of
digitally- PhOFRET G rbtelved tertthtBAIE] iR tal PR adlagtink M dv¥s, BROESSSHiRGa ’Fiand NCI Udes:
-37- the fi I,teglfn]gelhrre ns for extrﬁﬁﬁjlrﬁ%.one Segnment from the equival ent
base band sT&Rh! Fhrpdcasting BoveiRe thPHsiBAkI - dempdul ati ng neans of the

tuning unit; the synbah AYonalvesingnatiofor detveding nlge Ieagsl ¢avertidtbocthe ng t he

synbol  ti oG andntOanARPHRYo OfichligAUEREYang! ror for synchroni zi ng synbol s
for the equi vaII%t n{)}gge ¥ Ihgnal o,g t%an segmsnaﬁ_ggxt cted by the

and si g e one
filtering neans; the ff %Wi@?ni‘%“la&ﬁg PERR E‘ﬁ prEioganal-demoqyiating  theyy o
frequency efigint Ibyignalsbmgrttd by elifuA Dadoandrtifpamearsaad sitgniadg of equnailanhe
segnent ex"ﬁaé’eﬁﬁaﬁ&'si%althe filtering neans and the anount of frequency error
det ect ed by the syfbol synchronizati on detecting neans; the FFT nmeans for
converting a si ghadiggpllyaproseseingpubioglgdige'si gnal of a frequency area for the
equi val ent base band siftlrefihg @leadshfer exterc8@goredegmontrfeat @a dyyivhlent base equency

: _ B0 O . :
et oct i ng. 54 Qe RARc By I B AYRERERBIIRRLY AR GBF B LS MR\ P i gna
of the signal of a freéqemwmeyallocaing msnyBr paeRips pheawpyy pihnequivalent

base band signal of the one segment extracted by the filtering means to a position for

combining the plurality of segments,
the adding unit includes:

a means for adding and synthesizing the equivalent base band signal of
each one segment, a frequency of which is converted by each of the segment allocating
means of the plurality of digitally-processing units, and

the retransmitting unit includes:

an orthogonal-modulating means for orthogonal-modulating the
equivalent base band signal added and synchronized by the adding unit, and outputting
the digital IF signal;

a DA converting means for converting the digital IF signal outputted by
the orthogonal-modulating means to an analog IF signal; and

a transmission-converting means for converting the IF analog signal
converted by the DA converting means to the RF band signal to be retransmitted as the
terrestrial digital broadcasting wave, and amplifying the converted signal,

the retransmitting apparatus further comprising:

the delay time adjusting unit for adjusting the delay times for

synchronizing timings for each of the equivalent base band signals of the plurality of
digitally-processing units,
wherein the digitally-processing unit includes:



the delaying unit for delaying the equival ent base band signal of one
segnent by a delay tinme by using the equival ent base band signal of the one
segnent corrected by the frequency error correcting neans and the del ay
time adjusted by the delay tine adjusting unit; and the segnment allocating
means for converting a frequency of the equival ent base band signal of one
segnent del ayed by the delaying unit Ke_a position for conbining a
plurality of segnents, the delay time adjusting unit includes: a nmeans for

cal cul ating each of th gela times by using the s gbol tim det ect ed
by the synbol synchr oﬁﬁez ]l“?rlé% “tfé’i‘sef{s?’f ?’?\grﬁ‘:tﬁ’&a S‘ngmef‘% OIBIﬂ@frea@HVtaf)%go ase
di gi tal | y- prand egsl ngfpuitidtby theastheginaldimpdulating mbeas bf hetintigmiongs det ect ed by
the frame synchronizahd gpletafhiloRSatiRaRtchis hbssAbladédihY 1R symbol
dlgltally-prqces%gﬁg units res ectively, s % hat thglfraqﬁ th;§g§ of the
equi val ent HA%&?2 oy AT dregpency g ‘)éf f@cﬁ'ﬁ%wgéé@ T Bhreavasre
conf or med. bhse Beiné sigedl ofiths wh¢ tegmgniappatdibyshofiltarieg mestsr i al  di gi t al
broadcasting according,d Ry eHBIeco(Ptfectﬁlg%ﬁ_ﬁs fbr LQRrediingBERERyRRSr Begnent
extracted by the filtering neans ?f the dégltall - Qﬂgpﬁsb@%. unit is
desi gnat ed ‘Bgdhessgytvaicnt bafe bang siepl of 1By ope F\?%t(f’%%\ B pHIARE P g for a
port abl e/ nodailltee aevint f dreqaense grrentetaftedaby drer ystbol sinclfogizatamin detagtiog
broadcasti ng., ..
the FFT means for converting a signal of a time area to a signal of a
frequency area for the equivalent base band signal of the one segment corrected by the
frequency error correcting means;
a frame synchronization detecting means for detecting a frame timing
for synchronizing a frame by using a TMCC signal of the signal of a frequency area
converted by the FFT means;
the delaying unit for delaying the equivalent base band signal of one
segment by a delay time by using the equivalent base band signal of the one segment
corrected by the frequency error correcting means and the delay time adjusted by the
delay time adjusting unit; and
the segment allocating means for converting a frequency of the
equivalent base band signal of one segment delayed by the delaying unit to a position for
combining a plurality of segments,
the delay time adjusting unit includes:
a means for calculating each of the delay times by using the symbol
timings detected by the symbol synchronization detecting means of the plurality of
digitally-processing units respectively, and the frame timings detected by the frame
synchronization detecting means of the plurality of digitally-processing units respectively,
so that the frame timings of the equivalent base band signals of the digitally-processing

units are conformed.

4. The retransmitting apparatus of terrestrial digital broadcasting according to any
one of claims 1 to 3,

wherein one segment extracted by the filtering means of the digitally-processing
unit is designated as a segment of a partially-received part of broadcasting for a

portable/mobile device or a segment of a terrestrial digital sound broadcasting.




