..1.. RETRANSM TTI NG APPARATUS FOR TERRESTRI AL DI G TAL BROADCASTI NG SI GNAL
TECHNI CAL FIELD 5 [0001] The present invention relates to a retransmtting

apparatus for a terrestrial digital brebdcasting signal, specifically, to

a retransmtting apparatus receiving an OFDM (Ot hogonal Frequency

Cerrescrial o REARCESPRGRTING ARrarREs PR/ VERSESTRAT s,
terrestrial digital voice broagRIFADIASHEING SECNyISM tting the received 10
signal. RELATED ART [0002] Currently, the OFDM transferring nethod which is

referred to as [ISDB-T (Integrated Services Digital

Br oadcast i ng%@@g@s actually used as 15 a transferring nethod for
the terrestri adcasting signal. [0003] In the terrestrial
digital teleyodipn bIRAPLASTiRGbNY rle'lta{és!té'a'?&réd@ﬁlittﬁ{gaa‘fygﬁﬁ{tﬁé_ fagamethod, the
terrestrial digital broadcasting signal is broadcasted as divided to 13
segnent s. Whickrestaiat digetal biocadcasting agnak speciiaillyeto) a mtawsméting tappdrotus

recei ves the 13 segne | ectively, a portahle hile receiver such as a
20 portable ﬁﬁgﬁg@pﬁﬁﬁ&%ﬁb{tg@g%ﬁgrewg}ft 1visiar Multiplexingd segnperd Ozﬁl y one
segnent  of 3 inSOe ed . narty - i A
service for é%g%ﬁ%r%ggggb Zt/mm)%bFﬁgédr-lgg%lfgg?n%te?y%ﬁxlg%g‘?‘ggﬁgg Oﬁé’?%gﬁhflhe OFDM
segnent Wi t hsegnienainsd etrestrgihdigitabveice bevadcadiing carid etrafisnitties tietracsieed
characteristic is strong. For exanple, as illustrated in Fig. 5, the
segment sll%f 98M3lhe terrestrial digital television broadcasting are
configured with 13 segnents which are nunbered as 0 to 12, and one central
segnment (segnent of nunber 0) of the segnents is utilized as a

partial’ly-r eRELXEFEDUARIT. [0005] The retransmitting apparatus i s necessary,
which retransmts a signal transmtted by the OFDM segnent, to configure a

network so ti9802k he Crmwmthn theeghPM trgsderrfngrmethed sdich isaefesieditp s

ort abl e/ nohji i Vi an. he~received, at.. erv.lqcation.such,as a
POl atng ShasubsT a0 SA0CBE DI ARTRIEMA ina YAl eridlT M ARTIBHERIER o
mal | . [ 0B06]a Aensfatinamsdthéd fdrdhé ReRRIrilaRifaDbroheastifg kRshIi al di gital

broadcasting, a -2-
[0003] In the terrestrial digital television broadcasting, by utilizing the

transferring method, the terrestrial digital broadcasting signal is broadcasted as
divided to 13 segments. While a television (broadcast receiver) provided at
home receives the 13 segments collectively, a portable/mobile receiver such as a
20  portable phone and a PDA (Personal Digital Assistant) receives only one segment
of the 13 segments, so-called, partially- receives.
[0004] A service for such a portable/mobile receiving is executed by using
the OFDM segment with a transfer signal parameter, whose transfer resistance
characteristic is strong. For example, as illustrated in Fig. 5, the segments of
25  the terrestrial digital television broadcasting are configured with 13 segments
which are numbered as 0 to 12, and one central segment (segment of number 0)
of the segments is utilized as a partially-received unit.
10005] The retransmitting apparatus is necessary, which retransmits a signal
transmitted by the OFDM segment, to configure a network so‘that the OFDM
30 segment used for the service for the portable/mobile receiving can be received at
every location such as a building shade out of doors, a place inside a building,
and an underground mall. |

[0006] As retransmitting techniques for the terrestrial digital broadcasting, a




techni que using the single frequency network (SFN) is known which transmts
a signal of the sane content with the sane frequency froma plurality of
transmtting stations or relay stations-dy using one frequency (e.g. refer
to Patent Docunent 1(Japanese Patent Lai d-Open No. 10-75262), Patent

Document 2 5 an Jat 1.0 Rat: : nt 3
(Japanese Paﬁeééﬁau%ﬁ%ﬁg Elg sggle@qqﬁ%g%é%fk @g?‘éﬁg Qﬁé?:vﬁl n@% t@l‘?{ a%’gl%es e
Pat ent Publ i akd]l T thsam@d&BeftAyith th sheefriqaescyubmoa plugdithlog- f r equency
network (DFN) is also known which transmts a signal as alternatively

switchi ng a framsquitiingstatée drpelag sibionebrysisg ang diequonaysierdy refentar Paeienci es
(e.g. refer to Non-Patent t. 1 i chi ol a etc.. . Study f
terrestrial lépafIP%ﬂt lgia@éﬂ%sggﬁ%‘%gw&ﬁwdm%?ggh §aff8§?)9 HPE cas'tJ i %g o
relay (DREN) "%Ia 2SO PARhENAAL OFe ARG ARITY 5 B3N Usitent ToHuK N GETAPARSR Patdhe -
277-278)). [ 0%71 In addition, as a retransmtting technique for the

terrestrial Rildicatibn Nor 3268380, RegenttDreumeohh(tppenéss Raterd PuhbosiioniY@h uses a
network transp tting qnl .15 the rtially-received uni Such a network
refers to a ?2%?’» e 'ieé}&rf‘ﬂﬁﬁuﬁﬁgg_a‘lif’ﬂbleﬁjé‘%k“?‘éw S’/@t?”é’él%%gﬁ) tﬁﬁ(ifo with a
filter to reﬁr{o%&l?%ich(tging%tg%ﬁ%ﬂah hi Qﬁerﬁ&%iyﬁlwﬁhiﬂng%@ecﬁmﬂ@} ¥Ruky execut i ng

a phase-rotating contr received partially- received units, and
conbi ni ng t heachaslhy atatipn igosingedwuftequentios (eg.rrafes d NonePgentriddemment o Pat ent

Docurment 5 (Japanese Patent Laid-Ogen No. .2006-109283). .20 Fig. 9is
a bl ock Wi agh@dichirpudotae: fg: aStéé}%}‘?rdﬁlif%st“iléﬁgélltgl%{ga‘i?aé??%hg &%&%&hg )
apparatus fo e el 3ol dc i 3 L is a
di-agramil | u(gotutrb%t fr%‘g&i?%? rbé%%dgﬁ%{;@aﬁer%ég@gn’ 1??2#% g%‘?{]g‘!aﬁl glgglgl\lllp‘%ég? channel

and a retraparthdeBesRapnel7712789).retransm tting apparatus 11 for the
terrestrial digital broadcasting signal illustrated in Fig. 9

.. Th
retransmi t t i [9§0Eppariataddition, a5 arefransmpatéing techatqugifpy thedeupsipah@gita] SI urality
; m 1 . o o ! @
antenna 41, RS, il I2nn s A RERIUL bhikh L b oo R i BRRMLE BT

unit 20-15 | NGt peEeRIIG-rees0Ed imig- CONhES hdtWerk @ifdrs to b ndfwork extracting only
Fourier-transformng/equalizing circuit 22, a carrier selecting circuit 23,

and a recei whapagiaHyiteesivedhunio wiihraoblberdp pefransmétfet 2. 2ap fAling pppagatpst i on of

30 the receivin nit, 20-2.to Nis the sane h f the receiving unit
20-1. The  PaHeIreTngesiee ag et il BrdR i e Herlyyd abfbflyY | g

circuit 31, Rehdd hfils, afd BBRbintRg theGREhMyn@csiveC Uhits Bretran§ait (¢.€rrefey MO
synt hesi zing circuit 33, a reverse-Fourier-transformng circuit 34, and

transm tti ngoPetent Docngent § Clapandgs Patent Laid-Open No. 2006-109283).
20 [0008] Fig. 9 is a block diagram illustrating a configuration of the

retransmitting apparatus for the terrestrial digital broadcasting signal. Fig. 10 is
a diagram illustrating a frequency allocation example of a receiving channel and
a retransmitting channel in a retransmitting apparatus 11 for the terrestrial digital
broadcasting signal illustrated in Fig. 9. The retransmitting apparatus 11

25  includes a receiving antenna 10, a plurality of receiving units 20-1to N, a
transmitting unit 30, a transmitting antenna 41, and a transmission leakage
coaxial cable 42. The receiving unit 20-1 includes a receiving-converting
circuit 21, a Fourier-transforming/equalizing circuit 22, a carrier selecting circuit
23,and a receiving-synchroﬁization processing circuit 24. A configuration of

30  the receiving unit 20-2 to N is the same as that of the receiving unit 20-1. The
transmitting unit 30 includes a segment delay controlling circuit 31, a carrier
symbol hard deciding circuit 32, a carrier symbol synthesizing circuit 33, a

reverse-Fourier-transforming circuit 34, and transmitting-converting circuit 35.




-3- [0009] The receiving units 20-1 to N receives the OFDM signals of the
terrestrial digital broadcasting assigned to 13 ch (channel), 14 ch, 15 ch,
17 ch, and 18 ch, which are received by3the receiving antenna 10, selects
a signal of a desired channel of such channels respectively, and selects

and out put's @11 e SRRk il 909 APRERGD o Ok dRLEEShannel . The

synchroni zatiton"si gnal i'sS I'S regenera e selected
signal of theerelesiidlagied) dpstastinaesigyaior itz @hbeel)gilgral 19vch) 1Déh,

descri bed bel ow. [0010] The transmtting unit 30 synchronizes the selected
segnent, phasad 18shywhich asaraceived byfthe reseyme tntemnazkly selegisdrignat 6fBi nes t he
phase- convert,ed carriers nd retransm ts the caonpbined.signal with a
frequency of d_%ﬂre Cl\_ﬁiﬁf‘%lr?efisgéh glnapg§lpé?§£ﬁ{;té\éﬁl%,nan@ hsg_eﬁ{egﬁnla_[%‘ll_it A E i cally,
in the regei \WRgoLo¥ the $8rent DN thE &N Ua RV €Thé Bghchfdrifdtion stdnaXd ract s
signal of the desired channel of the inputted terrestrial digital

br oadcast i ngosipgttad swhich as yeigemeattied yorthe shlgntedIstgnal plthedgsired clippnel.
transform ng/equali.zing circuit 22 Fourier-transfornms the signal of the
channel to Jgaéw%?m ?ltb"’b%&’éaaé(‘fléée PET @Wﬁol data after the

equal i zi ng, l(’gg r(r)zar r %k tra?ﬁéﬁﬁ%%ﬂﬂit 8 rs?ﬁ'(i.htroﬁgessﬁk- QElkstell @Q%rﬁ@ﬁt[ pBdsesymbol

data of the nt O of annel .” The recei vi ng-synchroni zati on
processi ng ccomwirts cAdige nbthatsgachrbrized yeprheronianattinenths iphase-cdmysdgad on t he

signal of the channel, which is extracted by .20 the recejyving-gconverting
circuit 3. Fowess apd r%tf?ésw%ﬁ%qﬁqmblﬁsﬁ sanel v ,atfwaug%cgrPéjrﬁO ﬁwﬁvﬂ 18
controlling ci ks J s the carrier synbol data of the segnent 0 of
gach channel gfétg%&enég%mo#%taﬂgel' receiving units 20-1 to N respectively,
synchroni zes [ 1¢el agpedfivaly, igtheanekivingtupitt - b the ragbtimeconveriag al | el . The

carrier synbol hard deciding circuit 32 25 hard-decjdes the carrier En;;nbol
dat a i nput t e6ireyibi exacibysgnel fdhadesitedichannsl of thecinputied tesrestrigl digitphat e a

dat a i npui t ceireyibA] eXe & il heompeted eagry! detteim
phaser  of at o8 PAERLE A Epis SRRIFALY B oRKIPR e BEIBE 7! 02, ) o7 Symbol

hard decigli ngagdfofink/e3dalsfing biatuit DB Feariér-eans$oridahe sighal eftaptharine] td he
| SDB-T nethod transm ssion, and_ synthesizes (conbines) the carrier synbol
30 data of eettrligegnshgenempirs camiessymbpbdatp after heregpdlizingdhe raeigrt 34

reverse- Fouri,er.-transf.oy,ns,the,carrier l, i t romthe _
carrier synb%eileCtgﬁgn(ilﬁcé‘g%i Sﬁﬁecgsl the ﬁ?rtnegé},'r%é?\ aéaegggrhgtsgég %te(?%ﬁll signal in a

time domain. cHi@el. The receiving-synchronization processing circuit 24 generates the

synchronization signal based on the signal of the channel, which is extracted by
20  the receiving-converting circuit 21.
[0012] In the transmitting unit 30, the segment delay controlling circuit 31
inputs the carrier symbol data of the segment 0 of each channel from each of the
receiving units 20-1 to N respectively, synchronizes by delay-adjusting, and
outputs all together in parallel. The carrier symbol hard deciding circuit 32
25  hard-decides the carrier symbol data inputted from the segment delay controlling
circuit 31 to estimate a transmission signal point. The carrier symbol
synthesizing circuit 33 phase-rotates the carrier symbol data inputted from the
carrier symbol hard deciding circuit 32 so that the carrier symbol data adapts to
the ISDB-T method transmission, and synthesizes (combines) the carrier symbol
30 data of each segment. The reverse-Fourier-transforming circuit 34 reverse-
Fourier-transforms the carrier symbol data inputted from the carrier symbol
synthesizing circuit 33, and generates the OFDM signal in a time domain. The

transmitting-converting circuit 35 converts the OFDM signal in a time domain,




transmtting-converting circuit 35 converts the OFDM signal in a tinme

domain, -4- which is inputted fromthe reverse-Fourier-transformng circuit
34, to a transm ssion signal which is u4ed to retransmt with a frequency
of 50 ch which 1is a retransm ssion channel. [0013] The transm ssion signal

enerated b he transm.,¢tin nit 30.is 5 transmtted rough the
'? ransmitti néwé}??‘éﬁh‘?ap”ﬁtfd Fflan ureltvf’réﬁ' Hbggﬁ'gﬁnﬁ%%rélk‘%élr_cﬁ%gﬂi gﬂga cabl e 42.

[ 0015] HowevglysnkiBeibR8ight WARATE hiddng r&PRRKAL WithfaQfedulficy 6f 5@ 8 Whith di gi tal
broadcasting signal using the SFN, which are described i'n the above Patent

Docunents 1 isa frambeissivhehtenalestrial digital broadcasting signal is

retransmtted, 10 even if a signal is retrapsmtted only for )
por t abl e/ nobl40d3} eCeﬂ"g%;raw{p@ﬁop§1g@§le%pne¥a§?£§y Hisi transAytting Judt ﬁh‘ts of doors,

a place igsidg,a;Quk '[ﬂjoﬂg% g%ggar{t@ﬂuﬂﬁﬂg%&myw andBhd traRUAESiIbHRURLE t 1S

enough to retransmt one iIt°1s necessary to retransmt the whol e
of signal baadthxwdl @able 2. MHz, which includes 13 segnents configuring one
channel . 15 [00161 Wen the terrestrial_ digital television signals

cor r espondi nl08] ei gHewerera iihtlegetsnsmiding appaiatysdgr Wettﬁffi‘tflﬁ]eﬁ%ém‘l channel s

e =S 0 Rty DTNl e SPESTIER SO IEN R WS, 000 b

wdth of 6 C I's very hard to

retransmt thecwh@its 1ab 45hgRalthdrpdstiatdilitabbroditastiPe kigaaleis ¢ Baaalittéd)
consi deration of such a Japanese circunstance that 20 frequencies for the

br oadcastl ngevenef & signabis. refracnijted ankyHer  pertablsmatilergceipgavkichds ¥ssd t he

terrestrial digital..broadcasti signal .in.a network transmytting.only the
partial ly-r e@ég\})élgldmﬁ@,agf’ ﬂg% Oti](giorr%ﬁgﬁ?“tetlflﬂae &B’B&&D’eﬁgué? PR rg%nsm' ts
only the parphhldyntBE@INVRE Hubh b Fdiranbhif 0P B RORNNIGL nedterpees the
receiving characteristics of the fixed receiving 25 around a retransmtting
poi nt. The retrrassitithe wholeayfsignat band wihitls 16 Méiz; avhéeh insluden 1 § segreents
partially-received units, of plurality of channels with the same channel,
needs the rciESEHPE OPAGDAMISEr at us whose number is the sane as that of the

channel sy5 an@oige fr%@ﬂ@ﬁe/tlegx]%%apaigﬁtaﬁeméﬁ sigﬁalg%ofregpfoﬁaﬁfgy&{eg%u

al so. becones wder. 30 [00 On the other han ecause on
parti al | y- r edahnelsl atenietransrhitted woiktudidferdny chdnnehasucklas imcaserofttheaBEM itt ed as
being cormbi nlgcril’ece%gariyltg lecseéurreattheedsiigr?al Ilzaiagd width of 6 MHz x 8 channels = 48 MHz.
In such a case, it is very hard to retransmit the whole of signal band width, 6
MHz, per one channel in consideration of such a Japanese circumsténce fhat
20 frequencies for the broadcasting are crowded.
[0017] In the retransmitting apparatus for the terrestrial digital broadcésting
signal in a network transmitting only the partially-received unit, the
retransmitting apparatus, which retransmits only the partially-received unit with -
the same channel, degrades the receiving characteristics of the fixed receiving
25 around a retransmitting point. The retransmitting apparatus, which retransmits
only the partially-received units of a plurality of channels with the same channel,
needs the retransmitting apparatus whose number is the same as that of the
channels, and the frequency band of the signal to be retransmitted also becomes
wider.
30 [0018] On the other hand, because only the partially-received units of a
plurality of channels are retransmitted as being combined, as illustrated in Fig.

10, the retransmitting apparatus 11 for the terrestrial digital broadcasting signal

described in the above Patent Document 5 (Japanese Patent Laid-Open No. 2006-




10, the retransmtting apparatus 11 for the terrestrial digital
broadcasting signal described in the above Patent Docunent 5 (Japanese

Pat ent Lai d- Open No. 2006 -5- 109283) camg rtetransmt one-segnent signals of
a plurality of channels with one retransmtting apparatus. [0019] The
retransmtti ng %ﬁ)ﬁarat us 11 synthesi zes, the O&arri eE s$/ ol of the OFDM
segnent sel ed088hcapretransiyt ere-seement siggalsiof @ plyraby agnels WitlMifel with
5 the carrier . Sy iZing circuit 33 to allocate on a frequency

axi s, and re\geetrse- %ﬁ%i%ﬁ)-gﬁﬂa%sforns with the reverse-Fourier-transform ng
circuit 34 tqoomgner ate retiensiiigingl apperaddes Ilesynaliesivet tieccarfi®0R0jbdHofeheer , t he
transfer signal paraneters such as a transfer npde, a gquard interval
ratio, a symediDMesegmenhedertedby: thercasiririglecing sEpuibeh&er §aghghannehwith o

channel s of the received . terrestrial digit.al ' [ | s 450 that
the retra sm'tﬂ?et Ageapa %{tst‘jgtrhﬁz%‘g%lrrc g{tr%gﬁgreﬁl 1? gaczg\%g%%ﬁ%@g?ﬁa%g?’eaﬁldsi gnal
paraneters goyhRl Fo@idrasaRimk vifRMR rotdiss-Faimadrimeoratiag bRt 3atcarri er
interval or a synbol rate is different fromeach other, so that a nodified

wavef or m can gaatrateghe signhkiotliewetrgnsgatted.at ed by

reverse-Fourier-transformn nd the retransm ssign 15 can. not .be

real i zed. V\hé‘ﬁd%) FFT %%Vﬁr’qp%gmwl%‘?aﬁﬁ)&aé’he?%m isgé}} W HABYLMBAG 2 t he
channel s of rRRE)MESHiS o &R0l I 0haid lcoPrgRsiaas bhagomianadl tef t he
di fference eggggdg&?tég%?té%ge whi ch cgan not bcg a%gglr bed byoa buf f er ,e a

failure 6 chahnebdof thee&E]velhesesttitleligitaddroadcastirgntigmals ssthahthent ed to
address the above probl ens, 213 and the abj e\%‘ of, the Eﬁ{resenE invegﬁt{i on is
to provide t FEASTUREAPPEIHY 'apRr SE S ™it-or A thedranstar sigpa BHgIEdrs
broadcast i ng 45i;gp nﬁéﬁfﬁg&*ﬂo Q%B cﬁ‘ﬂ?ér%%@ #lk ChEIHRNC § cadld infeRAl beg the stable

retransm ssion w tho egrading the receiving characteristics even if the
transfer sigsghbplamenstdfferear o datlevtrt, nthag mbédifedavmelfem e Mt €L OSURE
OF THE | NVENTI ON [ 0022] To address the above problens, the retransnmtting

appar at us f ofolerdivelyeginssated by rf’d’?b‘i"’t%%“ﬂ??'é‘é‘&%@%@l%ga%‘i BRACURIYFUPHg to the

tus f opoHaRdivelis _ by Hifae s i
Phe: torr 881y ra) B AT ERHERE | ABnaLY PRI e R MREGAR iy I e bl

and sel ects gechaRaseelf t1af retdigedlentestrial Yighfal Bdadbmtingkignbl ifhaer ate a TS
signal, a first nmultiplyi ng-transfe_rri ng unit which inputs efach of the TS
si gnal s genediffasengsyexcaedsghe range twhielt canered;byiabgorbad p¥ a butfer, a failure is

induced.

[0021] Thus, the present invention is invented to address the above problems,
20  and the object of the present invention is to provide the retransmitting apparatus

for the terrestrial digital broadcasting signal, which can absorb a difference, and

realize the stable retransmission without degrading the receiving characteristics

even if the transfer signal parameters are different among the channels.

25  DISCLOSURE OF THE INVENTION
[0622] To address the above problems, the retransmitting apparatus for the

terrestrial digital broadcasting signal according to the present invention includes
a plurality of receiving units which receives the terrestrial digital broadcasting
signals of a plurality of channels, and selects one channel of the plurality of

30 channels to generate a TS signal, a first multiplying-transferring unit which
inputs each of the TS signals generated by the plurality of receiving units,
multiplexes each of the TS signals, and generates and transfers a multiplexed

stream signal, a second multiplying-transferring unit which inputs the




mul ti pl exes each of the TS signals, and generates and transfers a

mul tiplexed streamsignal, a second multiplying-transferring unit which
inputs the -6- nultiplexed stream si gnakt6t-ransferred by the first

mul tiplying-transferring unit to separate to each of the original TS

signals, and _a.ftransmtting unit i.C i.nd ndent Si .each of the
TS signal s sgb‘ﬂf"glt%éﬁénﬁ?e%g{gggfc%m GW!FE\ B tg? ﬁ%ﬁdmtl lghé?é'?rrafl%ﬁbr}% HIE% each
of segnents cewrhigys eich &f Bk PrRinal TShEald, Ghd asRkinitadg LBRRAGER Vel Y,
determnes a nmultiplexing franme pattern wwth the transfer signal paraneter

obt ai ned by umlepynduntlytassigss eaphedf tiSTSisigralssseparatedrhyi thegeeonds by using t he
mul tiplexing frane. pattern to conbing all the TS signals,. a transmts
The. comb! ned i1 GRBIE-SETIFEE WP Ae! DesSebrin CTiERBAE iahle B
retransm gti ?&rﬁ@ﬁ%&%}%%géc@?ve%ﬁe&ﬁﬁfn%ﬁ"rﬂtﬁiipl?kﬁﬂgtf?ﬁm@bé’@é?ﬁ e 10

signal according to t rese invention 1 ncludées the plurality of

recei vi ng unitassfenkigndl paemneteesbtamed by unéfying the askigiadal'S bigoaldc@st i ng
signals of a plurality of, channels, .and sel ects one channel t.he
plurality of MUkaPEEessHY Bsige Hier BpKipigydngrisame iP@H%Iln,m&ﬁHl%NPFle P@%ﬁ%’f@ﬁg uni t
whi ch inputs . j lity of

recei vi ng unlmt%gﬁg?ﬁ%%p@%&gﬁfﬁfy}&g%é]?aé%gg]@ggt@g% %ee}eg? Pg%lﬁg:la TS 15 signal s
to each of s¢@PEpts qbshégalshiiging@psiagiRdbr the tbeestdilr dpial Urbaitasting

respectively, determnes the nmultiplexing frame pattern with the transfer
signal  plr afenalacsprdang tythspressnt ipverfiqnHaclydes tedgturpbitisolyisasiving units
~re-mul ti pl exes. usi t.h ti-plgxi . ine all the
78 Signals, SR ERRLE e Bl B A TR AR BN BERphBRPRE Y

retransni tt eghand@ls| P 4dlecthené elhidnabbaf the phigalappdicainite]§ @ gdnbaitd derksstri al
digital broadcasti 2‘8 signal according to the present invention includes
the plural it igodl, sed tredransolitting| upitighich psfsesach v thani § signalsenpratadi Rir al i ty

of transmtti,ng,uni.ts ich. correspond to.the.pl i f.
T oo e RS B in ST RRRPihd Ry 5y s B b aedr ARA Y
nul ti pl yi0- 5ibANs k@ L4 déBirfents’ RARESISs hBQiHRANERY B¢ Rtraibthitied! exed stream 25

signal to the plurality of second multiplying-transferring units, and each
of the pl urspeotivety, sleteomihanhe inpltipilering framefpatteimyith the gansfersignel each of

BT MR e PR R
broadcast i ngihesh@nplexatERAAEMESR thREMBIRSANhe ITYVAPAAIOtind thRshits e
mul tiplying-transterring unit 30 |P-capsules the generated nultipl exed
st ream si gnatormbintd aigeaistasahe $iBngdoc betretransmitted.
| 20 [0024] The retransmitting apparatus for the terrestrial digital broadcasting
signal according to the present invention includes the plurality of second
multiplying-transferring units, and the plurality of transmitting units which
correspond to the plurality of second multiplying-transferring units respectively,
the first multiplying-transferring unit transfers the generated multiplexed stream
25  signal to the plurality of second multiplying-transferring units, and each of the
plurality of second multiplying-transferring units outputs each of the separated
original TS signals to the corresponding transmitting unit.
[0025] In the retransmitting apparatus for the terrestrial digital broadcasting -
signal according to the present invention, the first multiplying-transferring unit
30 IP-capsules the generated multiplexed stream signal to transmit an IP packet to
the second multiplying-transferring unit through an IP network, and the second

multiplying-transferring unit receives the IP packet from the first multiplying-

transferring unit, and IP-decapsules the IP packet to separate to each of the




the second multiplying-transferring unit through an IP network, and the
second nultiplying-transferring unit receives the |P packet fromthe first
mul tiplying- transferring unit, and |P-decapsules the |IP packet to separate
to each of the -7- original TS signals. [0026] The terrestrial digital
broadcasting signals of a plurality of channels, which are received by the
recei vi ng unptiginahESyégnelshe terrestrial digital television broadcasting

signal and t terrestrial digital ,voi i i I 7] The
transmitti _ngr[]?ﬁm6 [ nﬁh?%eré%s r_ﬁgocﬁlg‘_kaflu\eémlag%%slqg%a éﬁ gstndc)i{%P lzl(!r)qu g_tf ﬁg?l{nggzs lsi gnal
for transm t iy fe bR ineGedidihe uhiginkludes tHeaeheatdcdigithingRvizyon such
TS signal s, independently assigns each of the TS signals and another TS
signal to leabto&de@tmgtmgmhfm@theitnlge&th%l digigalatoieecbrpadqasting pighek t ed
respectively termnes the.multiplexing,fr attern Wt ransfer
sig na: t pa1|5 ani?‘@rd’?lo OB AiAHEF Y YRY! ?%Huasgeﬁ%ﬂ%&figeﬁ}fg Sigyalsond aé%"a%‘{sb?hér

re-mul tipl exqs by 49dPardshBreinH boRdRXiRG diffeaii fRsh LIRS Broh@cRahlN be all the
TS signals, an nraansljrﬁritlg%sS thlenglgconbi neéﬁ%ilgnaﬁg as the&gi nal H%Hombge
retransm tt eguch D9 2Rhalkhindeperrdahily yssignsreack ot thegl Y sighals geaenether The

transfer signal paraneters fromthe terrestrial digit b d ti
signal of oné&igegltecaely S%&{aﬁﬁépngq&lgu}ge Béb&“iakltﬂl%regrlﬁgsll?ﬁ%dtrfg%ﬁgﬁ?%¥’: 28 uni t

- i ndependent | i e : S QORI i gert he signal
to be retrané&éﬁﬁ@g?%cfe@gp}ﬁ-[%e@é 1’.&%?‘3 ptr?ﬁfltqlla‘g{ﬂéil ng f?%(r;se?é}foag? ?Irearn vfn th thg
t_rans:c er 161 goblaiedrnetigringttesasighah T8 aignabst ee-mudtiplesdsrhymsadg thiee t r ansf er
signal paraneters generated by the plurality of. receiying units, which is
the tlransferﬁmlgﬁﬁlnﬂaff?’dﬂ%?ﬂe%& seTRRIge B tfﬁ‘?ﬁrgﬁ%ﬁt ﬁ%‘¥§6’%’%{§’§§ é)‘ﬁed TS
signal s, re-nultinplex i t inl:exing frame pattern to conbine
all the TS sf:%lﬁéwg,d%lag%%l érlsatﬁgrsn gl ttgﬁ)gqg%g spir%gé&'si gnhals as the signal to be

retransm tt eg()02[8@029]Fhé§)_llﬁ€§@fdfbe&iﬁhg‘ﬂﬁits gemeawithgtramsferdgim esent
invention, the retransnmtting apparatus for the terrestri aII di gj tal
br oadcast i ngpsiagesdrs fom the tegesteal 418%%1,brm°éﬁ“tgaﬂg%§gﬁ’ﬁe gelgsted ZLWE even

when. the_transf i I j J
ana st abiy r Eepesion AR O R ARy Pl ngfloPhdl SGRRL AIRTS gilf fPROCel S
BRI EF DESCRI BIdhQ¥gfent t6n IS NeSsi30al[t0 Gé 2¢trdrisnittdd, idetedmirieacke di agr am

illustrating a configuration of a
multiplexing frame pattern with the transfer signal parameter whose transfer rate

is maximum of the transfer signal parameters generated by the plurality of
receiving units, which is the transfer signal parameter obtained by unifying the

20  assigned TS signals, re-multiplexes by using the multiplexing frame pattern to
combine all the TS signals, and transmits the combined signals as the signal to be
retransmitted.
[0029] As described above, according to the present invention, the
retransmitting apparatus for the terrestrial digital broadcasting signal can be

25  realized, which can absorb a difference even when the transfer signal parameters .
are different among the channels, and stably retransmit without degrading the

receiving characteristics.

BRIEF DESCRIPTION OF THE DRAWINGS
30 [0075] Fig. 1 is a block diagram illustrating a configuration of a

retransmitting apparatus (embodiment 1) for a terrestrial digital broadcasting
signal according to an embodiment of the present invention;

Fig. 2 is a block diagram illustrating a configuration of a retransmitting




retransmtting apparatus (enbodinment 1) for a terrestrial digital
broadcasting signal according to an enbodi nent of the present invention;
Fig. 2 is a block diagramillustrating agconfiguration of a retransmtting
-8- apparatus (enbodinent 2) for the terrestrial digital broadcasting
signal according to the enbodinment of the present invention; Fig. 3 is a
bl ock di agr arpparatus{¢rabodiment 2bfer ithaieaestonl &;ltal brepdeasting signalgccgg at us

(enbodi nent for the terrestrial digit.al. broadcasting signal according 5
to the enbod?‘%r@ﬁte R @E%R’ECSF%}@%’%‘SH’, Fig. 4 is a block diagram

illustrating a cefy RgWaaIbaNdiakrath NREEANTE sdrflMGiratdRPel ffdtenémitbedi ment 4)
for the terrestrial digital broadcasting signal according to the

embodi ment ofpparetup@skediment @hfor the, temesjrialbdigBalebrdndagsting sigaelracbordinga
segnent configuration.of a rrestri.al .10 digital television broadcasting
signal; Fig. t%#ﬁe§mab° ?rﬁﬁ'i’ta‘fﬁtﬁ? PIFSEMARYSHYOS frequency al l ocation exanpl e of

a recerving Ph@ﬂgh iél'a%é@cmhgﬁﬁ?mukﬁm £ ratfdn dfErdu@hdbiing al
digital televisio broadcasti ng signal; Fig. is a diagram describing a
segnent conf agparatus Gembddimened ) fos thd tatrestfisl dighalttabadmsieg bignddeesrtingg
signal; Fig. 8 is a diagram jllustrating a frequency allocation exanple of
the receivi HytheramedimeHPiithe PressHARERIPR) ng channel of the terrestri al
digital televisi i i: I : L kL.giital voice
broadcasti ng si gﬁ%);sqlgf?gﬁgéglitns&gcﬁlggaSﬁﬁﬁ%ﬁ%&@%ﬁ%&? lrgltél)l!:lc :a%rr%hg%nfi guration
of a conyent dipal telBsibe breads mstingisighagppar at us for the terrestrial digital
broadcasting signal; and_ Fig. 10 is a diagram.illustratin z% frequency

al l.ocati on exanpFig. &fis ﬂrdéagrfé@éilwtfﬁéméﬁafﬁﬁ%llen@h@l?%%éf‘?‘&ﬁgrﬂ #ti ng channel

for the terrestrial .digital l.evi.g8i: [ j: i Gon9. 25.
EsT NooE FoRCei e R AR R ROE0} et il M Riion . £0-
i npl ement i ngbiotg_gcg_},ﬁg%_@{gnal;nventi on will be described in detail bel ow by
using the drawi ngs. The best enbodinments for inplenenting the present
i nvention will bEig @dbpsdiasramtdeserting @|s¢mmg0nﬁa%apwﬁ@geqe5fr&15. The
ret ransm’%ti a% aﬁgara us df or. trée terrestrial digital 30 broadcasting signal
i |1ustraf®d PRIEHOIEHBEMIRETS SIB¥S 4 recei ves the OFDM

Fig. 8 is a diagram illustrating a frequency allocation example of the

receiving channel and the retransmitting channel of the terrestrial digital
television broadcasting signal and the terrestrial digital voice broadcasting signal;
Fig. 9 is a block diagram illustrating a configuration of a conventional
20  retransmitting apparatus for the terrestrial digital broadcasting signal; and
Fig. 10 is a diagram illustrating a frequency allocation example of the
receiving channel and the retransmitting channel for the terrestrial digital

television broadcasting signal in Fig. 9.

.25 BEST MODE FOR CARRYING OUT THE INVENTION .

[0030] The best embodiments for implementing the present invention will be

described in detail below by using the drawings. The best embodiments for
implementing the present invention will be realized with the following
embodiments 1 to 5. The retransmitting apparatus for the terrestrial digital

30 broadcasting signal illustrated in the embodiments 1 to 4 receives the OFDM
signal of the terrestrial digital television broadcasting assigned to a p’lurality of
channels according to the ISDB-T method, and combines only one segment,

which is a partially-received unit of each channel, to transmit as a signal to be




signal of the terrestrial digital television broadcasting assigned to a
plurality of channels according to the I SDB-T nethod, and conbi nes only
one segnment, which is a partially-recei-wed unit of each channel, to
transmt as a signal to be -9- retransmtted. The retransm tting apparatus

for the terrestrial digital broadcasting sign illustrated. in the

enbodi ments Zetramsalied t'hli? @m@itwﬁppﬂgﬁmi %E%%W@ﬂr}ail gll‘gltﬁl gital

tel evi si on br j j t j i al
bQ%g%gsgicﬂ%%ﬁl glrl"@sjtraﬁﬂ{zfjin e ex%%kn%nw{ecefves tHeoFDM Sighkll al

digital voice ng signal, and co nes only one segnent,” 5 which
is a parti al loftlieeeieweid] digithl eicvisiomh brfadoaseihg signal armhthei @FRM dipeml sifgnal to
be retransmtted. [0031] An exanple of the retransmtti ngi; appar atus for
the terrestrith teegiriahfigite} veige heaadpeptiop srenal. gnd cRmbaps R Segmesbsuch a
case that .a rggeivin I I VA3 r j i.gi . L eyl sion
br oadcast |5ng ‘@P@h‘aﬁ 4 r{ggfy 1 ?Caeﬁge% u\tﬁt@(%geta% c%ﬁllrnf Eg‘é#&ﬁ %’ﬁlﬂr?g Iﬂgeﬁgdgﬁaq e
retransmtti pgrdfdmigédnal to be retransmtted are not close to each other.

An exanple of the retransmtti n& apparatus for the terrestrial _ digital
br oadcast i ng [80%dal dfn exeenpderbbtierretrensmiftingsapprraiusclos dhe tearestriabdigdaki vi ng

unit and the transmttin it are.close.to each other. an.ex l e of the
retransmtti ??Qoadgﬁsgg’!ga?gﬁagf)gBleteﬁlgb(fdé?l?éts]te}si ngﬁaic_a?ettéﬁp%%:gl éré%ﬁrlﬂgg si gnal
of the enbodig@Ning theSterestSiHEMighaLRES idibRbroaAestihg Bibinal hdLtrh@iniiaffini t t ed
is retransmtted to the plurality of transmtting units to a plurality of

~ points, afh exaitpenerafing hrd restanamstting thengignal pe &e aetransmoited frg noeehossta i al
~digital broadcastjing sjgnal af e enbodi nent 4 i uc case,t.hat . the
recei vi ng uni®¢ %%eghéA%FﬁﬁﬁP@&%egﬁpim%%g ?‘Rﬁar%}l%icg tF%?eérfé ral Slgﬁtg}, a

si'gnal recei Y)?(Qid@iyastfn Si&BE 6F HeNGnBYUidheAr) fs'sa08 FichdeOlat ﬂﬁetra%i\fjiﬁé RAfahd i ng 20

unit through an I'P network and the signal to be retransmtted 1s

retransmitt ethe trésndxmgpingt of cldse to edchasthen, bt exgnplopdithe terahemitting
terrestrial digital broadcasting,. signal of the e i ment i s such a case
that the par @PRATRYS rf‘érc'g‘FG@Besgh%]td‘%‘falg)ﬁ%adc?%mgéé&@?gfgm ed?ntfoéil?m’?‘étl 32’\?i si on
broadcast i ng .Si r tLd el IGi astitngr si gnal
are conb}l%]ed S?%lg/‘ggésre g?%&%%%g%?etg%%fatrﬁégnggtg# gﬁgﬁgﬁ@ﬁsd%% pparla}?us of the
enbodi nent s. krahemiting 0Ri%{o delueality bf peinty, anskanplewdelse stanstaittimged for the

terrestrial digital broadcasti %si nal of the | SDB-T net hod as, descri bed
in ARl B STD- BBHaratys forthaderegstial [digitnl roadsesting signgd pf the egmbpdimentieiSevi si on

pr oadcast | N9 el Elke!dRar iR rec3tAFAFnd BRUARsRYiHE nRUBOBL AL R0 hclf 2l ©

| . S
i ndustries anl(ljp uSl nesses.
other, a signal received by the receiving unit is transmitted to the transmitting

20 unit through an IP network and the signal to be retransmitted is retransmitted.
An example of the retransmitting apparatus for the terrestrial digital broadcasting
signal of the embodiment 5 is such a case that the partially-received unit of the
terrestrial digital television broadcasting signal and the terrestrial digital voice

- broadcasting signal are combined to be retransmitted by the retransmitting
. 25 apparatus of the embodiments 1 to 4.
[0032] Here, three transfer modes are defined for the terrestrial digital
broadcasting signal of the ISDB-T method as described in ARIB STD-B31 “a
transfer method of the terrestrial digital television broadcasting” which is the -
standards issued by the association of radio industries and businesses. The

30 number of carriers of the OFDM signal is 1405 in the transfer mode 1, the
number of carriers of the OFDM signal is 2809 in the transfer mode 2, and the
number of carriers of the OFDM signal is 5617 in the transfer mode 3.

[0033] As illustrated in Fig. 5, in the terrestrial digital television




30 nunber of carriers of the OFDM signal is 1405 in the transfer node 1,
the nunber of carriers of the OFDM signal is 2809 in.the transfer node 2,
and the nunber of carriers of the OFDMigi-gnal is 5617 in the transfer node
3. [0033] As illustrated in Fig. 5, in the terrestrial digital tel evi si on

-10- broadcasting signal of the |ISDB-T nefhod, one channel is configured
with a f reqb@ﬁégasaa&(qlgmh%the IRPB- Tmﬂﬂmif > g€ fhangehyy 49 Rrsf’d Wb sggment

her ei nafter I ! afhed to each
segnent, \/\hlf:r&‘?enc %&)t"‘g&tlhcﬁsnh;% uﬁgg?fggmm(gﬁgg@ e th segnent is

a 5 partiall Heréﬁlﬁﬁbl\/l%feﬂﬂéd fo, asaﬁégmsmlﬂ)s edh beprhdémmufber & eﬁt@hai tofaacht he
portabl e/nobil e service. [0034] The broadcaster broadcasts by using the
ODFM si gnal ssegmephevhigiiis uspdrpd ym 18nsegmentso ARG Herth sHEMEnt Bet 13

t d channel
I e i L R
illustrated, ¢drficEi 9. 6, five channel s (13ch, 14t h, 15t h, 17th, 18th) are

assigned to such broadcasters, and the broadcastin i S, executed in each
channel . [ 00E®P4IThat The braadeastasthraadsasts by ngingghe DA signels afethe ESPBst r i al

digital broadc I th

4 Fecei ve 1 b mesobrtick el Wb i | Treeens et earefd dorRg” © 1
br oadcast i " Oftequt n%%aﬁdi %@tﬁ%l\@ﬂ%d TRert RRisPh YiahlityofBrosdtasioelis théel ect's and
separates the nts, whose nunber is 0, fromeach of the OFDM si gnal s,

conbi ne51(eacfolkofwxmg1exaanpias atted, asxé]gstteerted; in WigoSefineiohpameisy18ch, ddell.n and

transmts the conbine ghal s as, t he tob e m.tted by usin
a_frequency L ggh, d% ﬁ%ﬁ%é‘as‘ ‘]‘féjﬁﬁéPChgog‘H"aS %éf’l E’ Hf) BHPEEht 1] ]
[0036] Fi rstexetcnédqﬁggg{@@% will be descri bed An exarrpl e of the

enbodi nment I'S such a case that such a case that a receiving unit

receiving th@o3serr efhﬁtl19,Ithelr@rzinsxlmtbn9aﬂpmamm igr megera&stwaiaﬂlgta:lr ansmtting
uni t generatl ng and 25 retransnitting .a signal he retransmtted are

not cl ose, t obi@aetpsting gignalmliystrated m the fallo‘ﬂ}wl%ﬂdé@i”&%l tP4ueesise they a
configurafi O ] g{[\? gllgngfsrog:; gle%xte'sﬂﬁl Ptﬁ RidHSsiot Emﬁgds@iﬁﬁ& wiich @f the

terrestrial according to t enbodi nent of the
present i nveiysigned tdhtHeSslnaMisyTHf éhalﬁgel@,m&l’oﬁet atrl skphrmatdsube segments, whose’
number is 0, from each of the OFDM signals, combines each of the separated
segments, whose number is 0, again and transmits the combined signals as the
signal to be retransmitted by using a frequency band of an unused channel, e.g.
20 50ch.
[Embodiment 1]
[0036] First, the embodiment 1 will be described. An example of the
embodiment 1 is such a case that such a case that a receiving unit receiving the
terrestrial digital broadcasting signal and a transmitting unit generating and
25 retransmitting a signal to be retransmitted l_'are, not ,clos,e,fo each other. Fig. lisa
block diagram illustrating a configuration of a retransmitting apparatus
(embodiment 1) for the terrestrial digital broadcasting signal according to the
embodiment of the present invention. A retransmitting apparatus 1 includes a
receiving antenna 100, a piurality of receiving units 200-1 to N, TS multiplexing-
30 transferring units 300-1 and 2, a transmitting unit 400, a transmitting antenna 501,
~ and a transmission leakage coaxial cable 502.
[0037] The terrestrial digital television broadcasting signals of a plurality of

channels, which are received through the receiving antenna 100, are distributed




receiving antenna 100, a plurality of receiving units 200-1 to N, TS

mul tiplexing 30 transferring units 300-1 and 2, a transmtting unit 400, a
transmtting antenna 501, and a transmi ki on | eakage coaxi al cable 502.
[0037] The terrestrial digital television broadcasting signals of a
plurality of hannel ich.are recei.ved through.the receivi. nt enna
100, are di st9 ﬁf)tﬂ .eaﬁ%trsceﬂ‘ém?r‘iﬂﬁs?@éﬁtté?&ﬁ%gp%’gbvg%i nlge%‘#flzgﬁﬁte_l to N
respectively i Vaaid Bat B E®odintedt iRSIBHEBAE 1T thd R cevptddiBita 1ol ncl ude
one set of the recelving antenna 100, the space diversity my be

confi gured byhaigiang divepdityrrady by caffigueekby bsigg amlenhtysof reoeivimgraniennghe
recei ving characteristics., 5 [ 0381 The receiving unit 200-1 includes a
recei vi ng- cob BRPIONG the TeEtiVingsHractetistgs r i er - t r ansf or ni ng/ equal i zi ng

circuit 202, nmod i Cl b0 40; ,@gga' j : ippggati on
pr ocessi ng ci[@:ui t Zg%gtr%%gvfl ?%B{r;gtzibgﬁlsl%g%‘uatg ﬂ%ﬁercee{:ei VF%%%?%SE%SQ%& o N
are al so the aaneeasrahdfaimianf/eyhaizing eirvuin®02yri denR@idiating diOBN03 Thel a

recei ving-converting circuit, 201 of the receiving upit 200-1 10 selects the
terrestrial @P9§HtiRE-SYRIDEA1ZILOR MpersamgiicHy 2Ot g n&pnggurgtla%%?t} 8

Lol cviston’ By akAELFH AFETRIR] art aB ] Frb R PO R bl i 00 Ll e

t he recei vi nge03vPnVerht AgtediiigdbiveZidg skbic2 Gl of the gariiviag unhe€003 ch as a
digital broadcasting channel #1. The receiving units 200-2 to N al so
si m | ar | §0 sebeleets shayieresiriot digHalfelavisien breadenstiag sigpal ofccdssiielg- converti ng

circuit 201 extracts a RF signal of. 1 . aut an 1, Q
conpl ex equaﬁ?r%]tﬁ’uﬁlgs(%slgﬁﬁtad)g?r}]gaﬁgafr?rrqqg%ﬁl%hﬁgé gegrsegt?faa? Hglﬁpesl?\g%{gﬁs of the

13 segnents GRIAIESRRABidAIstoT a0516raitAbNEhaniBlY. BEr Hashl€xhé akeBdng-and the RF
signal of only one segment whose segnent nunber i may be al so

s
extracted. 200§GOWeg cittust ZHuselests 2 pignslf ofrthe hgchgualdigiah§reddeasiing 202 i nput s

an equalized , bas and signal fro el vi ng-convertin ireuit 201,
Fourier-tr anglFtlfP’ﬁ_E#Pt Rghee g%ﬂ"i“fe‘ﬂ“%]aztso@%gﬁg a£ﬁ°§H§11?r?%ﬁ§e(§bﬁlé?ai%§P

un- equal ygzedJeafddl @hnSIETPOthdRESVRIg-cavbrtRdrdilcit 200 fexirhérs @FOMsighalnsl s.
Next, the Fourier-transform ng/equalizing circuit 202 equalizes all the

carriers, antheoelqutedschinheeldooatpur enl 1,6Q complexsyguilided bage bajed signdloodn] The
derodul oL 10,11 UL GO0 PR e BOUSLRE B TR Al O
be also extracted, and the RF signal of only one segment whose segment number
is 0 may be also extracted.
20 [0040] The Fourier-transforming/equalizing circuit 202 inputs an equalized
base band signal from the receiving-converting circuit 201, Fourier-transforms
the equalized base band signal, and obtains un-equalized carrier symbol data of
all carriers of the OFDM signals. Next, the Fourier-transforming/equalizing
circuit 202 equalizes all the carriers, and outputs the equalized carrier symbol
25  data. , ' .
[0041] The demodulating circuit 203 inputs the equalized carrier symbol data
from the Fourier-transforming/equalizing circuit 202, demodulates the carrier
symbol data, and outputs a TS signal transferred by the segment whose segment -
number is 0. In such a case, all the TS signals may be outputted, which are
30 transferred by the 13 segments corresponding to one channel.
[0042] The receiving-synchronization processing circuit 204 inputs the
ecjualized base band signal from the receiving-converting circuit 201, regenerates

a synchronization signal based on the equalized base band signal, collects a




symbol data, and outputs a TS signal transferred by the segment whose
segnent number is 0. In such a case, all the TS signals may be outputted,
which are 30 transferred by the 13 segmgnts corresponding to one channel.
[0042] The receiving-synchronization processing circuit 204 inputs the
equal i zed base band signal fromthe receiving-converting circuit 201,
r ggenfar at elsI transyme pnad paremdtemand gaiitaiba dedysphronzatien signglandgige band
signal, collects a.-12- transfer.sigpal paranete and. mai i-ns the
“synchroni zat VB‘F&%W ved _P&W&leé?{e eﬁé%ﬂ? Ee_rcekviubgﬁyncég)rn ézrfag]toglr%rgﬁtﬁg%(lp é t he
recei vi ng- synehfi PR Z&lthaR iMfope8ssH b thetebSibrited ShcBtdmikktfon! sifil W®iHeon on
the regenerated synchronization signal to the
ggg rier -5t rﬁnEémﬂmtr@isﬁqnémg/zqu@izbigrqiwuit 200 2nd e déreodidatbriLitizauing3cinr cui t

in5 the receiving unit 200-1, and if necessar out put s.information to
the TS il ¢ SIESa HaERPHEaPeh PR of BAFESas ORI RUSALEPIR (6 F
recel vi ng- SyRGIADLARLIANCRILGER SHOY. O Sdiitiork Ol PULRM SsirhaiiBioan On
the synchronization Signal and the transfer signal parangter through the
TS mul ti pl exprgedsimgnsifairdguipits $nfdfiflation @nthe 3yhchromieatiomsignal tanillge uni t
400. 10 [0043] Meanwhile, while the transmtting unit 400 inpu
i nf or mat | OP BN eresiona) RAFRIHGTAREQUEH thg aﬁé‘i‘ulaﬂ]&"%ﬁér%‘g%gflﬁﬂm& é)@%‘ll
parameter fro e.r iV t4nn200-1 to use, the transmtting unit 400
may i nput fr%n@ %E%t}}eggag)f%@gg@mtt‘mgf the receiving units 200-2 to Nto
use. [O00Ap¥] foeus] t hpleaiWhne omifathe eanshtiag unie#e0 snfuts ediaimaioninghal s of a
| ocal 15 oscillating frequenccf/, a sanpling clock, a frame synchronization,
and a synbol synshrashradioh sianiaband Bidrasslen sign @H%FPéfrP@ggﬁé?c&é‘éHg B9t he
recei ving syachroni zati o rocessin i k : .. Sdgpal
par anet er re?@iq? Bse’éfé%ﬁa‘g ‘%%a{‘ e %@s&%? lé{)ufg ?rénms%gfre%ggglgﬁtgﬁatgg
i nterval ratjiejvihSWiTRA00L2AONRe us@nd TMCC (Transm ssion and Ml tiplexing
Configuration Control) information, 20 and such parameters are collected by
the recei vi ni0d¢hchr Baiez thtei synclmovizetien signaloefesuio eaph o1 sjgnalssif adogad

mul tiplexing circuit. 301 included in the TS nmulti.plexing- ing unit
300- 171 niut S0 AR fBRaTS PRk doehea oy Vb EEuBE: gh ATREBel ' 1O
respecti vel Yoy th dni 2hi8H e SHeh sibRahi 88 2dgenéiatedny telkddepligxed stream signal ,
sets a y5 transfer rate of the multiplexed streamsignal to . 32.5. Mps
conform ng tsgymchenitatioagcessiing cifSiit 2 t Frerfsdnsfer signehparpgeter refers to

mul tiplexing-transferrin nits 300-2. . .
P geac o?' parameter% o'il a transf%r mo%e, a guard interval ratio, a symbol length,

and TMCC (Transmission and Multiplexing Configuration Control) information,
20  and such parameters are collected by the receiving-synchronization processing

circuit 204.

[0045] A TS multiplexing circuit 301 included in the TS multiplexing-

transferring unit 300-1 inputs the TS signals from the receiving units 200-1 to N

respectively, multiplexes such TS signals to one multiplexed stream signal, sets a

transfer rate of the multiplexed stream signal to.32.5 Mbps conforming to the..... .

3
th

broadcasting TS, and transfer to the TS multiplexing-transferring units 300-2.

The transfer rate is set to 32.5 Mbps because the transfer rate can correspond to

the transfer signal parameter of every TS signal. Meanwhile, such a -

multiplexing operation may be executed by using a clock of the synchronization
30  signal inputted from the receiving-synchronization processing circuit 204 of the

receiving unit 200-1, or may be executed by using an internal clock.

[0046] In such a case, when the inputted TS signals are the TS signals of the

13 segments corresponding to one channel, the TS multiplexing circuit 301




The transfer rate is set to 32.5 Mips because the transfer rate can
correspond to the transfer signal paraneter of every TS signal. Meanwhile,
such a nultiplexing operation may be exgcuted by using a clock of the
synchroni zati on 30 signal inputted fromthe receiving-synchronization
processing circuit 204 of the receiving unit 200-1, or may be executed by
usi ng an i nt extnadts thedkksigpa omapferied hycmln theassamenhwhosersegmsptipumherts

i gnal he TS signal,s, of the .13 t '
channet, 1 e Pt s isging dieraions B MY e BEPRR P S
transferred kyheanhy TShEore 4 BakipMQAEPSRYPRIHrah OTHEK Reefereriteidudeddn

packet-filtering operation, and nultiplexes the extracted TS signal. Wen
the TS si gnakadhsT$reighalpk eredste®PbmRedRmoydifferd@ico brtvRehdnpiidine pnd PU@BY i n

Ut put 5 1 L nBTSTOTA SRt et e HSCHEEEI bR g PRS- 251 SEhUR |,
out pu i g 301 ile,
not only t hesi%ﬁ‘?l ﬂtqgﬁlinﬁ?ﬁ%ﬁ{nﬁgn ke QAR AaR&tel RS INSTRIC@ar anet er such

as the TMCC ormation an e recelving channel information which are

i nput t ed froinfoheationeaditie rgebyme biiamneZiafororation odess anggnputtesifromaded of t he
receiving unit 200-1 may .be nultiplexed. 1 0047] A.TS sep ting circuit
302 i ncl udedrflCﬁ“’lﬂiﬁSYFli‘}hﬁﬁml%fﬂit‘fS’IneE{P‘fﬂﬁgmgr‘i‘aﬁ‘iglﬁgp{1 iogg‘edﬁ??v‘s"@d‘-n?taé(ﬂ]ﬁkjﬁgyt he

mul ti pl exed nisignal fromthe TS nmultiplexing circuit 301, separate
the plurali tjg/é (F)rﬁ?%él?%%al TS signals fromthe nultiplexed stream signal,
and outpygs gal) of WHES s§pedthigadrcif Xi2gneluded m thbd'S moHipdexiing-i ng uni t 400.
Wien the inputted nmultiplexed streamincludes 15 inf o[]tmati on Bn t he
transfer par taesferingumit 300-2 putvbe mytiplexad sesam signelfrom thedd St i pl exed by

the TS nul tipl exi,ng circui 0l e rati [ ' tmlarly
Separates t h&”%ﬂﬁ@aflﬁfgﬁ%?pgnﬁep aértage. th?ié‘?rng?ﬁeoq{r?ﬁ%&agmscx%%ﬁ aslgrﬁéénmﬁl%si gnal ,
and out puts ph@isieRar afeamh sIMAL Add Qitpm@t efth ofthe sefagated THEIEdNtorthe | | ng
circuit 406 of the transm ttivrc,g unit 400. In the transmtting unit 400, the
20 i nputted FMEttifeunitt0bn, Whee theginputtedemultiplexsdistrermaneladesy| ti pl exi ng
circuit 401,. .an DM fram ng. circuit 40 [ a- ri.er- orm ng
circuit W3 H}fﬂr%a%zoflroéhti‘ﬁitﬁafl?fﬁbp%rgﬁ\? e!I 1Y gasletth ?lg\?{jézf&f?%lva\}%?é’h&%ﬁpﬁg be
described beloyinEQRAR] thINS huRRIMiAE bRcuItBOL, tHRODS isesdragiascitdigt 302

re-mul tiplexing circui't 401, the fram n? circuit 402, the

r ever se- Four sierilarysepdrotesitig TV GE inform@in, etre from the amdtiplexpdhgiredmver ti ng

circuit 404, sigrrxlél?gﬁl cin];t liltg%le geip%?a'%ei:& TM%)(? ir%rrgétio%, y\é.C% a TMCC controlling

circuit 406 of the transmitting unit 400. In the transmitting unit 400, the

20  inputted TMCC information, etc. are used to control a re-multiplexing circuit 401,
an OFDM-framing circuit 402, a reverse-Fourier-transforming circuit 403 and a
transmitting-converting circuit 404, which will be described below. |
[0048] The transmitting unit 400 includes the re-multiplexing circuit 401, the
OFDM-framing circuit 402, the reverse-Fourier-transforming circuit 403, the

25 transmitting-converting circuit 404, an amplifying circuit 405, and 2 TMCC

controlling circuit 406. ‘
[0049] The re-multiplexing circuit 401 of the transmitting unit 400 inputs
each TS signal from the TS separating circuit 302, inputs a TS signal (MPEG-2
TS signal) which is independently generated by an un-illustrated generating unit

30 inside the retransmitting apparatus 1, and for such TS signals, executes
operations such as deletion/insertion of NULL-TS, correction of PCR,
replacement of TOT (Time Offset Table), change of NIT (Network Information

Table). In addition, the re-multiplexing circuit 401 inputs information on the




controlling circuit 406. [0049] The re-multiplexing circuit 401 of the
transmtting unit 400 inputs each TS signal fromthe TS separating circuit
302, inputs a TS signal (MPEG 2 TS signbkd) which is independently
generated by an un-illustrated generati ng unit 30 insi de the retransmtting

t 1 f h T t t
el ot 1 on i nsEREA B PEATRR IRt BB ABeT Bagerncas B d s ERAED BEHr (Ti me
O fset Tabl e)FM@@%Bﬂﬁ'oﬁfngl\éllr-guftM@B“ﬁfdkseltﬁh‘érrﬂﬁhbféﬁm T%@ attdrl bASKH &d on, the

re-nmultiplexing circuit inputs information on the -14- transfer
par anet er sudie iaputtdibtransdergfaeamerode Nexd, ﬂ)laeegmdnﬂlexmgmlmait 40dti o fromthe

TMCC controlling circuit 406, and sets .t e | exi ng frame pattern based
on the i npuitudpl F’F%f&eﬂ’éPdlBéP& ?é‘?‘m‘ﬂi@R arp PR ?ﬂ‘é‘}ﬂnﬁ’ﬁgﬁf"r@ﬁit 401

mul ti pl exgs Itlplexmgfrarre pattern, and converts
to the ? ﬂﬁ@tgélexedrﬁgggﬁﬁ 1guout put. [0050] The re-mnultiplexing

circuit 401 fosiop nat thetrmnﬂ&gemg caeaitgnmelmlgn:ites theaepmeR sbsignalent 0 out put
t he assignnent information. Meanwhile, for’'the segnments whjich are not
assi gned, t héorzash aﬁrﬁemal tmp@tpﬁbﬂmﬁmg%menhlptﬁm@aogo Mearwhilg,dongher - T

sianal 1S APRLSRILSLELY LSS Lela INGD 2 EERLATSRIARION AR RRRUEGY | not

described in orma erre 1 al

descri ptor) dﬁSNULDeﬂS »signhh@ a%iti%pﬁ‘atdﬁsms&hed nfw&lantalramrgmlwﬂﬁs 2 Syst em
the re-nmultiplexing circuit 4 adds a val ue of the retransni ssion

f r equency® acteqeingy is oot drscrieashivrrequantseinformnasiont(tearesiial disgributiear is, when
thetransmSS| n f,requ RhevLo f t he
transni ssi on®Y %“PF%EWSW@?C%‘ gérbb] tﬁf(}ygﬁiﬁ%ﬁﬁnﬁg%apﬂ ngll\}gl?E however ,
when the tragpatasitete-rhhlgBReMpYcitchit ]l A48 ivaus! of tﬂ@iﬁfaﬁklﬂﬁﬁlont he
re-nmultiplexing circuit 401 replaces to a previousl y@gr ovi ded packet of

the NIT. [Ooﬁiqludﬂeyepcdrldelgrmlthfr pigeenh gumbemnte lmttan@rmtt f i Thag isa whghéhg n t he

case of the t.i eration, far e the transmtting
ini ¢ 900 i e tieaieDr Phy ashaTdeained $Yal e pEBk Habbslghnose
frequencys i spg n@?ﬁ'c?ﬁ?hé’scm%éﬁ‘ﬁthi R FEH iy M'e tHa%eV Bt MRS Thd frhdishidpar at us 1.
The transfer e and the guard interval ratio are set so that the TS

si gnal can bfequenogfienstgaeviohsgdetetmardf the reavdtipexingecitvugédtreplacesach TS

" signal inputted by, the re-mul tipl exi.ng ircuit 401 and the own TS signal,
based on t het%% Bi§¥fads ysl?rﬁﬁ’élledﬁﬁﬁ%‘r@fg‘re Igﬂ'each

[0051] Here, the multiplexing frame pattern defines a rule in the case of the
multiplexing operation, and for clocks inside the transmitting unit 400 in the

20 retransmitting apparatus 1, the clock is used whose frequency is completely
synchronized with the retransmitting apparatus 1. The transfer mode and the
guard interval ratio are set so that the TS signal can be transferred, whose
transfer rate is the highest of each TS signal inputted by the re-multiplexing
circuit 401 and the owh TS signal, based on the transfer signal parameter of each

25 channel, which is inputted from the TMCC controlling circuit 406. Or, the

o transfer mode and the guard intérval ratio are set so that the rate can be secured,

which is equal to or higher than the highest transfer rate. Meanwhile, the re-
multiplexing circuit 401 may input information on the transfer signal parameter
which is previously set from the TMCC controlling circuit 406, and may set the

30 multiplexing frame pattern based on the transfer signal parameter.
[0052] The OFDM-framing circuit 402 inputs the multiplexed TS signal and
the assignment information from the re-multiplexing circuit 401, assigns the TS

signal to the segment depending on the assignment information, adds an error




25 channel, which is. inputted fromthe TMCC. controlling circuit 406.

O, the transfer node and the guard interval ratio are set so that the
rate can be secured, which is equal taigr- higher than the highest transfer
rate. Meanwhile, the re- nultiplexing circuit 401 may input information on
the transfer signal paraneter _which is previouysl t._ fromthe TMCC
control |ing eFesting cadeso antd ahgpt g%@ettwasm%wﬁﬁmﬂ{epfszw- gethofe pattern
based on the jr f S et : r.am ircuit 402
R R
re-nul tipl ex¢tg afd gehkrhted @dd oapaisyhs chlier FHnbsli Guwmdf the QFRMs e diieatan

dependi ng on the assignnent information, adds an error -15- correctjng code
so as to adapiocation ped pmgkfisaingraticm eiike pdphcarrigkdensad Oné?@éﬁé%%lch

variety of interleavin nat, ons, ,add . 0j ' . dat a,
etc., an ge%seﬁ?lﬁtt%%esgr‘l% %ﬁ%ﬁ?lg‘”tshdg bgg%fﬁagt%&%}%gﬁ%g{egﬂd& 1%? Eéﬁ@gﬁgﬁa Her e,
an al | ocat i gaiafglréceiRdl duie i itINISBBITE ik 1efredtiie] Pigltal veias bicatcaiepgnd on

met hods such' 5 as’ the terrestri al dlfgi tal television broadcasting nmethod, a
net hod for coethodi etg. Phattisathe PHAMeframihgsitcul 402 nroeessSHBEPMfigming

g
OFDM f ram ngci r C ht. A frane
format by the,fk iB%%‘M_%a%H?M%gQHe IDRumpIding exbngadr.ane pattern set by

|
the re-multiplexing Circuit 401. 10 [0053] The reverse-Fourier-transform ng
circuit w03 [00SB] s t Tike meversediourisytdansfodning cincorn40Bhen@RORMe ¢azmemg circui t
402, reverse-Fourier-transf the  data f each s al,.an enerates a
ti me- wavef or iR H‘Iftr%rpdﬁ%ﬁ%%ﬁ%ﬁfflaé’é%ﬁ&?ﬁ@%% TENESE HBBFI"HF“S%ﬂ‘gmc&%-‘BM
Next, the reyergs FOHLHEbol, hA@DSIAAL DOink hEWibnf AiflBichapt es a guard
i nterval signa romthe tinme I5 waveformdigital signal” corresponding to
one synbol teoridspending tepaassnbdief topOFBM.onNéay theaehersg-botier-and out put s
the OFDM signal of a tinme domain, which is obt ai.neq as descri bed above.
[0054] The tiranséerning a5oeibAd Arpligaicsia suard miryal sigral fram hediBfr si gnal of a
time donpdn hea: .eYerser I ansd ] I CM 3theCoOnverts a
20 freqlqggncy&é\gép?é{] ?%&g%ggﬁl Jg)g ps)h(?{dfﬂrl%queﬁ%,mo gtecg{:nﬁgﬂg’e%ﬁé%t ien t he
previousl y- ebatedisor ehdingneianaiel outpawihe@BDMsighal dfreetimenloynaal,| ocat i on,
and thereby, set generates the si%nal to be retransmtted, which is a RF
si gnal obt ai Weighby obtaigidig described above.

[0054] The transmitting-converting circuit 404 inputs the OFDM signal of a

time domain from the reverse-Fourier-transforming circuit 403, converts a

20  frequency depending on an output frequency of each segment in the previously-
set retransmitting channel, combines on the frequency allocation, and thereby,
generates the signal to be retransmitted, which is a RF signal obtained by binding
the one-segments. The signal to be retransmitted is amplified by the amplifying
‘circuit 405, and is transmitted through the transmitting antenna 501 and the

.25 transmission leakage coaxial cable 502. Meanwhile, while the transmitting .

antenna 501 and the transmission leakage coaxial cable 502 are included in Fig. 1,
only any one may be included to configure.
[0055] The TMCC controlling circuit 406 inputs information on the
synchronization signal and the transfer signal parameter through the TS

30 multiplexing-transferring units 300-1 and 2 from the receiving units 200-1 to N,
and outputs such information to thé re-multiplexing circuit 401, the OFDM-
framing circuit 402, the reverse-Fourier-transforming circuit 403, and the

transmitting-converting circuit 404.




t he one-segnents. The signal to be retransmtted is anplified by the
anplifying circuit 405, and is transmtted through the transmtting
antenna 501 and the 25 tran, m ssion.] Q?%@ge coaxi al cable 502. Meanwhile,,
while the transmtting. antenna 501 and the transm ssion | eakage coaxi al
cable 502 are included in Fig. 1, only any one may be included to

configure. [(Q@B%] ThaskddGisdrtbowe,ldcogrduigtoutht retG@smiing eppariys ddor on on
the synchronization signal, and the transf.er signal. paranmeter through the
TS 30" Ml 1 plederESTRLSeral bRt eapol s Tiebh ReFubbRHE uni s
200-1 to N, E\ﬁt o4 Rfﬁtlﬁ?léygs%abﬁggrs@% 291? ggﬂgtar@oél@fr_@ﬁﬁetnb?li&l‘dm&' rcuit

401, the OF ram ng Circul N verse- Fourier-transform ng
circuit 403, trandhitthes uhit 40811 Théralgy, aatifferentagmong thel dlodOfequenies p6056] As

descri bed above, according to the retransmtti aratus.| faor the
terrestrifl @i Thrignrbaideplyraliy of P%Plsiqa@g@ggqrgg‘gi r#anﬁ%é!uoi‘; %}enré'

re-mul tiplexing. .circuit i i 1 | ock
frequency i ng}ugtép lf)ﬁlélg Ctlrrcgﬁg‘#ilt |S#§eo{1}§|ﬁ§ﬁ %ﬁ@g h?ﬁgrp}%tg?gaas ?Ifo ?rlé;ﬁ%%fgnong
the clock fregusnsiraseet ifpuere frohbihei TVEC whtellgristit4060tndhannel s can be

absorbed. In addition, the re- nultiplexing circuit 401 sets the
mul ti pl exi ngnfultaplexqsagach s Higra dependingon thempléiplexingiiame patetfet er i nput t ed

fromthe T coptrolling circuit,.406 nd L] C S.Si I
dependi ng gﬁ%ﬁfég}hﬂ S ERge A e gﬁ‘%#%e%‘%@%@?%%ﬁﬁ%} ??g‘r%g%fc%mng
the trangjer ,RirgNglorRALAER S4rSbibseAeh. TRsHegtilledabote, Becasutiad i ty of

channel s can be absorbed. As described above, because the differences of
the clock fr diffrramicssf dredclotle frequamsics and thprtzansfrasignal prrgmstersabeachdsS sj gnal

can be absorbed, when the signal to be transmitt R ener db
conbi ni ng th@ggglﬁpg%ee%nsg@%hgwggn %ﬁéé@ag Q%W?raﬂﬂﬂﬁ%f““?%gﬁf ﬁ?‘ﬁéﬁst a)l:/)I e
retransm ssi B&nﬁﬁ%ls&%?;sﬁﬁ%ﬂg&%%eﬁ\hm@%ho@@% IR GufnBer Isa0; She/dtitile

characteristics. , a network can be configured with |ess
frequency resatins@ission duatbet lealizzdrwittisive degrbding therecevang ehranteriftisd r ecei ved

in an area such as a bui] di ng shade tj .out of doors. 40057(] Acgarding to
the retr&hsmlhtlifigt BHYIRCACHE ¢ }gufffdethE;]I?Ségfe.rqluglilCYd‘iea Ef e %’lﬁgg’&casti ng
signal 111 USLEanadildbifd Grvide chf)e A FdbiveR fh BRaGLEIPH & bHMngShidee TS 20

mul tiplexing=transferring unit 300-1 provided in the receiving unit 200
side mul ti pl exes ddoes.pl urality of TS signals to generate one nultipl exed
stream and

[0057] According to the retransmitting apparatus 1 for the terrestrial digital
broadcasting signal illustrated in Fig. 1, the TS multiplexing circuit 301 of the TS
20  multiplexing-transferring unit 300-1 provided in the receiving unit 200 side
multiplexes the plurality of TS signals to generate one multiplexed stream, and
transfers the signals to the TS separating circuit 302 of the TS multiplexing-
transferring unit 300-2 provided in the transmitting unit 400 side. Thereby,
even when the receiving unit 200 and the transmitting unit 400 are not close to
25  each other and are away from each other, the stable retransmission.canbe ... . .
realized.
[0058] Furthermore, according to the retransmitting apparatus 1 for the
terrestrial digital broadcasting signal illustrated in Fig. 1, the re-multiplexing
circuit 401 inputs each TS signal from the TS separating circuit 302, and also,
30 inputs the independently-generated TS signal to re-multiplex such TS signals.
Thereby, because the re-multiplexing circuit 401 can input a new content as the
own TS signal, the new content can be added to a part of the signal to be

retransmitted.




transfers the signals to the TS separating circuit 302 of the TS

mul tipl exing- transferring unit 300-2 provided in the transmtting unit 400
si de. Thereby, even when the receivingunit 200.and the transmitting unit
400 are not close to 25 each other and are a~.ay -o- each other, the stable
retransm ssion. can be realized. [0058] Furthernore, according to the
retransnittiﬂgnamﬁﬁmatﬁb 1 for the terrestrial digital broadcasting si gnal

illustrated Fi 1, th | ti
i gnal 1 om (SIS sBisah dmieApoB PR WAL dosfibe] s SPTRBRES e
i ndependent | y- gemer Z,{ ggs 1§ihsei Blindt nd l%céwi&g'ﬁlﬁzocﬁmhz%aﬁganahgumt

Ther eby, because eX| ng circultC 401 can I nput a new content as
the own TS g0@a@lclodehte elaeIWothent eFig. 2 & blechdibgdarh dllestpding aof t he signal to

be retransmtted. -17- [ Enbodi nent 2 0059 xt, b t ill b
descri bedS Agonfigusgicn of t ?ﬁ%tra@%fé’&gﬁ]ﬁhém@su(l%m prgicxt 8)a§€ tﬁ%‘aﬁfnfe?‘i’i’é? " ©

recel Vi ng Unitei 3P ARGhoN IehANRLHALD® MRlbofeALR ol B8 erh AN 01 her

Fig. 21is a |agra confirguration o

retransmtti Meﬁrﬁm&ﬁh&gsa;gﬁﬂémﬁlz I‘ﬁﬁﬂﬁd%)thé feceivivgy dreenresi00, die pldradicyt of
broadcasting signal according to the enbodi ment of the present invention.

A retransnit ticatyingprited(fs1 20 Naghafsmsmithiag uatei0f; ty tEanseritiag 2otsnng he

plurality of i,Vi an nid 400, th
transmitti ngsg\{\ ﬁﬁlae {}%ﬁmsgﬂa%etag(gget ?Oaaﬁ’s%cé@?(ghﬁl eéké;t"élpggag cabl e 582.
As conpag ngré{ﬁﬁsrﬁgtﬁghﬁ}?ﬁﬁt’ﬁ‘s titdMHe aMBSdifdeds ﬂlﬁratd@ﬁn%@oﬂwmnhe 1
illustrated in retransmtting apparatus 2 of th

enbodi ment 2re|t1iahsmttt1ag epiparatufi2epf the emhodimenb? Hlustistrgriathie. Zar"éhllel"@ﬂs ane in

t hat both t | ud h
Focei ving anRRErSbbStE 16 SR il PP g s thoace g SrRaE Rt g

antenna 501, 4o mranﬁ/ & RRSMSLAR do@akage hewahahitGAPLRI 308, theoth 15
apparatus are rnot thHe same in that the retransmttlng aﬁparatus 2 does not

i ncl ude t hetrZiSmittirtg qntamarﬁgllt, aadlﬁfeeiransm@swml leakage@oaxiahenble 5%|b9th s

because in the enbodi ment he. rece n t h t i
unit 4001%r e2RNAERS $15 n%msaa%@rtha Belfef\j/i’::ﬂl ijt%gaﬂga(raﬁlég §§,D§} Itt: Blgex

e AR R A e Rt |
si gnal s frommbedineae? vihageaeivihg ugid @00 ahd the transml’?unl,cjgnl;mt 400 arler<]: lgé fo the T5
each other, so that it is not necessary to multiplex each TS signal and generate
one multiplexed stream. That is, the re-multiplexing circuit 401 of the
20  transmitting unit 400 inputs the TS signals from the receiving units 200-1to N
respectively, which are close to the re-multiplexing circuit 401. Meanwhile, the
receiving antenna 100, the plurality of receiving units 200-1 to N, the
transmitting unit 400, the transmitting antenna 501, and the transmission leakage
coaxial cable 502 are described above, so that the description will be omitted.
.25 - [0069] . As described above, according te the retransmitting apparatus 2.for. .. . .
the terrestrial digital broadcasting signal illustrated in Fig. 2, as well as the
advantageous effects by the retransmitting apparatus 1 of the embodiment 1,
differences of the clock frequency and the transfer signal parameter of each TS -
signal can be absorbed, and the stable retransmission can be realized without
30 degrading the receiving characteristics. That is, a network can be configured
with less frequency resource so that the portable/mobile service can be also
received in an area such as a building shade out of doors. The re-multiplexing

circuit 401 can input a new content as the own TS signal, so that the new content




respectively, which are close to the re-nmultiplexing circuit 401.
Meanwhi |l e, the receiving antenna 100, the plurality of receiving units
200-1 to N, the transmtting unit 400, {ge transmtting antenna 501, and
the transm ssion | eakage coaxial cable 502 are descri bed above, so that
the description will be omtted. 25 # 0050] . As described above, according
to. t_he.ret canbernddddiy aapgybofithasighal orbe retrandmittedr restrial digital

br oadcast i nglagringng.l ilhllfls”at ed in Fig. 2, as well as the advantageous
effects by t B tti ng apparatus 1 of the enbodiment 1, differences

of the C'Ockp({fﬁﬁwen%x@,%é@&odﬁ&aﬁ%f@mﬁégégahb@&rmtegamgfemﬁa TS signal
can be absorbed, "and the stable retransm ssion can be realized w thout 30

degr adi ng t hembedimnarit 3gs shar aciserthatthe signalliatetiansmittetebyvo plurdiy offe
configured wth |ess freque resource, so.that the partable ile
service cén Héngpdyng ?M%@%g%ﬂ t&ﬁé‘? aRlupliy ‘gé’oémﬁui i gés %ﬁg’gg out of
doors. The rag: I: L L it J : he own
TS s gnal . sQrppab TR e Ehlipaliof g uRALup YR AP AR ANodRRor ]

si gnal to be3y edrithe stidstrif digifdFbhadeaseng sitnal &@6idindexthe embodivhadiofent 3

wi |l be described. An exanple of the enbodinent. 3 is such a _case that the
signal is retleaesant insgnggng ﬁlreﬁr%nsrrwlncgfappsraf%a%’élﬁhtd@ﬁﬁfgff&ﬁ%&&n&t us 400-1

to Mto a pluralit f i L3 1S - ) i )i rating a
configurati oﬁntgfm% ?q%é)’rﬁel gglgéslﬁ' toﬂ%ﬁl\gn grrna?ﬁ %Us(pfgongﬁéggrrenk dldéll)ﬂg%l(;)lg t he
terrestriyg@l dagift@induaasipnst ihe@lhghgiyalf BEmalthlegng-oranbfertipadisfdot2 of  t he
present invention. retransmtting apparatus 3 includes the receiving

ant enna 100, ta e the pluzality pf sansreiténa writs 409t to Mo thetrapsnnttingpatepga 501,

mul tiplexing 10 .transferrin nit 31071t plural 11y.of TS

mul ti pl exi ng?t g‘r?stfaé’isml?%o‘h%fgasg_effﬁ)flﬁl cqole %\]fz't h‘Ags g#%ﬁ%ﬁg[tg}lof transmtting
units 400-1 }é?raj}ﬂsm’itﬂﬁgtaggﬂﬁmstltdﬂme ambedinfnd Hlustaled gt 1 diinhési on

| eakage coaxi al cabl e 502. As conparing the retransmtting apg;arat us 1 of

t he enbodi nerdtransinitting tapparetissi3nofithg embodiinent 3 dustragad iadg e 1.tvly kodbar at us 3

f the enbodiment 3 illustrated ip Fig. 3.  whil th 15. th
sare | n that SBOFHUABEHPAStE LT h A B e sy P eernat g dhg ¢ 1
plurality of tﬂeﬁﬂﬁéa}fikﬁgf%b%gz&ﬁtslzom N NI e n})ahgfﬂ&ﬂhgtah@gn@a@le,aﬂatwl, and

the transm ssion | eakage coaxi al cable 502, both apparatus are not the

sanme in that trahdmeissien leakspe todxiyg caplesh0ds bath 3pparetugdies notbe ¥8ne in that
glsjl E Ihglt e)(;:c n? ﬁ%ﬂ%%i%%i&t}ir&g@%%};éﬁs 39’ in%?ﬁdlest e18 n{:u?trll;];lie #{g- E'aimgper}irslg 05 the same
310-1 whose configuration is not the same as that of the TS multiplexing-
20 transferring unit 300-1 of the retransmitting apparatus 1, the plurality of TS
multiplexing-transferring units 310-2-1 to M, and the plurality of transmitting
units 400-1 to M. This is because the embodiment 3 is configured to transmit
the signal to be retransmitted to a plurality of points.
[0062] Specifically, the TS multiplexing-transferring units 310-1 includes
.. -25.  the TS multiplexing circuit 301 illustrated in Fig. 1.and alen a TS distributing .. ... .
| circuit 303.' The TS distributiﬁg circuit 303 distributes the multiplexed stream
signal multiplexed by the TS multiplexing circuit 301, and outputs the signals to
the TS multiplexing-transferring units 310-2-1 to M respectively.
[0063] The TS multiplexing-transferring units 310-2-1 include the TS
30  separating circuit 302 as well as a configuration of the TS multiplexing-
transferring units 300-2 illustrated in Fig. 1. Configurations of the TS

multiplexing-transferring units 310-2-2 to M are also the same as that of the TS

multiplexing-transferring units 310-2-1.  As well as the configuration of the




20 transferring unit 300-1 of the retransmtting apparatus 1, the plurality
of TS multiplexing-transferring units 310-2-1 to M and the plurality of
transmtting units 400-1 to M This is {decause the enbodinent 3 is
configured to transmt the signal to beretransmtted to a plurality of
points. [0062] Specifically, the TS nultiplexing-transferring units 310-1
i ncl udes 25 trandrhietidgSumiuko0 pllwesxdated iniFig Ui, the3@ansmitting uritsetOr hincludgs 1. An
l,algn a TS d;crr;h~,tit~q  circuit 3 e TS distribyting circuit 303
di stributes theaermpliiphxangeirett ‘é%lmthf‘sﬁgg%{ir‘?%m"eg ﬁF&‘%éé’fBgy‘IhF ﬁ%ve’r%‘

mul ti pl exi ngggi Icul : t iGRLSnvePting Bgcuiqoiitd pl exi ng
transferri ngF(élﬁri“f‘rs r%fggémﬁgg gcﬁvggg’ptg%ﬁr?@%?‘ yg{?0063] lr‘ll%e QIyS

mul ti pl exi NgaihBRGAEEIrtiig 408 408 tBd OMEQ comedliidg cirbeit #86. 3Cosfpamtien nf)

circuit 302 as well as a confi gzurati on of the TS ltiiﬁl exi ng-. t.ransferring
units 30052 ihd trensmattiog units0g:-2 tp, Masnrlsg theaiamsmas Bpt ehibe-fgnsmitting

The T8 mil {1 BPGSHGTt r ANer Sl HiRneL F Srob kg of ol T A1 bt
configurati oy @fc fr@nridfre ddt@iRMN0N! AOthe MiahsARGionl lbaleige abexial cubkd 12 1, the
transmtting units 400-1 includes the re-nmultiplexing circuit 401, the

OFDM f r ani ngams desciiibedidimyet $retheethe dsecriptionillrbetamiitor ni ng circuit 403,

the transmtt] converfing circuit 40 t.h anpl i fyvi. ' it 5, and

t he TMCC conm‘{lﬁ%ﬂi ngAéi&eéﬂ?qedﬁ?gye’(%ﬁ?rﬁ%tgﬁp%Fleq}(; S%thtnfgg a@ P%%@%Btftg?ng units
400- 2 toy M apg @LsQrihN@ ofalBroadcdsiAd sighaltiNgstidt@NiFigt BNGe st s 400- 1. The
recei ving antenna 100, fghe plurality of receiving units 200-1 to N, the
transnitti ngadnineapeauseffectansithahef theaetsansaxitiog appatetupeofictbagmbpdiswst & 502

are described above, ;so that the description will be onmtted. . [0064] As
déscri bed abdtrebiaingdr df hysiepakinde refang tﬁ"i‘f‘fqnntbe té?fﬁgpglf%gmg’ t1‘}’([:3” 10 the

terrestrial glGL?%ﬁGtg![of t?faﬂ@rﬁﬁtﬁ?& i(\)l?ﬂs 20@0AL plukd1HS OF BbRfk tedpddtlely3, the sane

advant ageous S as t the retransmtting apparatus of the
enbodi ment 1[Emabedigkhadhed. The signal to be retransmtted can be

poi Nt s 1 88peltIORbl y NeRE B IACH 1 T3] FORsSTRLx AD SKUBRSOA Hont 4 wi 1l
Pe e Do AT B LIS bl af e
other, a signadh afegRick®d tbyathethee asignalreceivad by the sxedteiyrlgeated t 200 i s
transterred 5&?02?#35 u;[litc]%Ob E)s tr;grtlsvf\‘grl;ekd tth?oégrﬁeché fParqgtr\gotrlE itongxel{pz{ntsmitting unit
400, and the signal to be retransmitted is transmitted. Fig. 4 is a block diagram
20 illustrating a configuration of the retransmitting apparatus (embodiment 4) for
the terrestrial digital broadcasting signal according to the embodiment of the
present invention. A retransmitting apparatus 4 includes the receiving antenna
100, the plurality of receiving units 200-1 to N, the TS multiplexing-transferring
units 320-1 and 2, the transmitting units 400-1, the transmitting antenna 501, and
S 25 - the transmission leakage coaxial cable 502. ... The TS.fﬁl{lltip!exing-transfeﬁing.;,
units 320-1 and the TS multiplexing-transferring units 320-2 are connected with
an IP network 330. As comparing the retransmitting apparatus 1 of the
embodiment 1 illustrated in Fig. 1 with the retransmitting apparatus 4 of the
embodiment 4 illustrated in Fig. 4, while both apparatus are the same in that both
30  apparatus include the receiving antenna 100, the plurality of receiving units 200-
1 to N, the transmitting unit 400, the transmitting antenna 501, and the

transmission leakage coaxial cable 502, both apparatus are not the same in that

the retransmitting apparatus 4 includes the TS multiplexing-transferring units




400, and the signal to be retransmtted is transmtted. Fig. 4 is a block
diagram 20 illustrating a configuration of the retransmtting apparatus
(enmbodi mrent 4) for the terrestrial digiggal broadcasting signal according
to the enbodi mnent of the present invention. Aretransmtting apparatus 4
includes the receiving antenna 100, the plurality of receivi ngf units 200-1
to N, the TS3Mltangl2exhess-configutasioniingot therame avthat obthg TS mUHPIEX A% s i t t i ng

units 400-1, the transm tti anteppa 501 U= i pile fPQ.,
e a2 1 netreRgRepErE s g SaRhs SHOR ettty bl Or o s Becihe 7 Q-
tYYIrl YV Lalgelnhholimaht 4 isl cohfig¥red 18 ttdHstér 41Bighsl 328lvdd By thd feenoldy-

mul tiplexing-transferring units 320-2 are connected with an |P network

330. As conphicited rededvingtunarPei thtdugl tapiParetwark 13Gbto thp drangpiibeg Heht 1
illustrated in Fig. 1 with the retransnitt.ing apparatus 4 of the
embodi nent 449(I)’Iaﬁgtt‘fa§§’§‘b? tgﬁs’lginﬁl.rtozp,e rﬁﬂ?rfsémh‘c‘)@h apparatus are the sanme in

(that both 30;qpegr at gqeétige%gﬁ!&éh@n{ L¥inBarARtRARRudi0320-Nendihdesal i ty of

recei ving un 0- e transmtting unit 400, the transmtting
ant enna 501, tlRITK ihultiplexiagivicsss 36D illestlategen Fopxli @ld dabimIB02psubiog h
apparatus are not _the sane in that  the retra smtti‘gﬁy f%%gr&tus 4 includes
the TS mul ti piresdt Ahlt rHisiPeranspiing sirqut 3Pocapsulss thepultip SBCUBAE 8ur at i on
is not the sane. t f i PLieXhNYend AR shgprjapektUsid s 300- 1
and 2 of therwaztf@g)ﬁes‘imh@t%hlgn%§ Qg&gﬁ%’?ﬂéu{%gﬂ@gﬁeg Becauseﬂat he’ enbodi nent 4

is confi gyr egahgnity dBSi@alAthsdghahe Fesainoed3 by td the TiSemottiplexing-ocat ed
receiving unit 200 through the IP network 330 to the transmtting unit 5
400, and tratremiferringaindisg?it2-t o be retransmtted. [0066] Specifically, the

TS Tl g e A AR o A R B Pl

circuit 301 tra so-an capsuling circuit 311.

The | P- capsukdidagatiziglGréiult bLlcapsed BSFiphe afidiblso ph &R ddcapsukbagreisiugnil 2.
mul tipl exed by the TS nmultiplexing circuit 301, e\gsenerat es an | P q&aqc et, and
10 transnit s Th&P-decppanking piroutyhl 2 rescives thetlRmarke deropgh thed Fmstwpt 1391 exi ng-

transferring.units 320-2..[0067 e . IS mil thpkexingst i units
320-2 i n&¥ udfem RE I%apgébgc.é{oluh&-qg' ?%C&Pgﬁ%@gilﬁéhé\%}’az{ng? F‘%raﬁsgge 1 and
al so an 1P dgg giaawnhngﬂ&édcswefam%lgnal tol b@?hﬁt ée gRPESIbdpaghtitigroriduit 3822
receives the I'P packet through the IP network 330

The receiving antenna 100, the plurality of receiving units 200-1 to N, the

transmitting unit 400, the transmitting antenna 501, and the transmission leakage

coaxial cable 502 are described above, so that the description will be omitted.

20  While the IP-capsuling circuit 311 and the IP-decapsuling circuit 3 12 include a
buffer for controlling the transmitting and receiving respectively, the description
for the buffer will be also omitted.

[0068] As described above, according to the retransmitting apparatus 4 for

' the terrestrial digital broadcasting signal illustrated in Fig. 4, the same

19
th

-advantageons effects as that of the retransmitting apparatus of the embodiment 1
are obtained. ) o

[Embodiment 5]

[0069] In the embodiments 1 to 4, such an example is described that the
partially-received unit of the terrestrial digital television broadcasting signal is
30 selected and separated, and the separated partially-received unit is combined and
retransmitted. Such an embodiment 5 will be described below that the partially-
received unit of the terrestrial digital television broadcasting signal and the

terrestrial digital voice broadcasting signal are combined and retransmitted.




15 fromthe I P-capsuling circuit 311, decapsules the IP packet, and
generates the at original nultiplexed streamsignal to output it to the TS
separating circuit 302. The receiving anijenna 100, the plurality of '
receiving units 200-1 to N, the transmtting unit 400, the transmtting
antenna 501, and the transm ssion | eakage coaxial cable 502 are descri bed
above, so thifi070he d&kes,iaptilestrad in Hig i thedtgrrestpialghigntal Y¢iee | p- capsul i ng

circuit 311 and the IP:d | i
control ling H’é‘df?sélﬁgr‘?fﬂrl%ﬁ{gﬁ’gr{gﬂ%ei ‘J\Cﬁ%& 3%%%%[[]}%:[\% Oy{i}igttlheéi ‘gilé‘lg @lhpz |O(r)n
for the buffel, W d e s ﬁ@nt%ﬁtﬁ%e@@egxﬁ&%%rréﬁ)od%ﬁf ihegadepondent T8Ccor di ng

to the retransgmttl ng apparatus 4 for the terrestrial digital broadcasting
signal il ustigatled A brdadgastet, oftth@temnimlalzélgatdl/‘ansabwdgasémge%?@m% t hat

of .the retransmttin ar at the e o eobt ned
[ Enbodi meht Burflya@é%lglﬁ?qt"ﬂ&e Pﬁﬁ‘r&“s}” a“%%}ch € amﬁ‘m e is

described th | I r i r ILydi gi t al
t el evi si on biﬁ)uaSE %é‘t‘??é s%agr%() Q@%ﬁ b\égﬁscgmeﬂcgtsgge %%uiegﬁg?g% zggbgndgt he

separ at ed patiiiginkYthe eight segehenrs.t i s conbined and retransmitted. Such an

embodiment 5 will be described belowthat th t i
the terrestri®71di gi Paronfigueatios i %F%’%&BE‘&Q‘S& Slgé}féﬁ§|0¥3ﬂ S’?’ﬁél\ﬁ?désgyst ?T al

digital voic broadc ted. -21-
[0070] Her e, iecrary Ganpaiian® PRt SRS T @NUGEIbArmI | 20 Voi ce

br oadcasij ngembeBidhenits 1 tuhe I $EBréEeiﬁ?ﬁg1mdts 200e] ahhinnpht the taostriajdigthl wi t h
ei ght segnents, one segnent or three segnents .corresponds.to.the
13 ndegendtent T@ewslogrba@a castinecagnsd gnd thegerresiaal ‘@Bl’t%ls‘forli’%groailﬁsfl% sighplce
roa ' i
casting }gég f ngz?naq pr alyt e v1ﬂé g&ﬁ\%ktéﬂé)&ﬁ&lpﬁ@la stidaggn th one

channel . For ustra SIx to el.ght broadcasti ngs

are execut edyhfis Q@@-ﬂto BNsdd¥cts el thtréstﬂﬂ dlﬁﬂalabl@hﬁlcﬁﬂgﬁadﬁastmg £§igadl|or Ahe
configuration of the retransmtting apparatus of an enhodi t he

5
sane as t hat tayfestried digital ammbtr@a@gﬂmmwﬂ gka ﬂeﬁlbe%(%%‘@%‘ﬂﬁlgggfgg’ﬁtql e 10
enmbodi rrents 1.to 4. Th

digital 1%el ghangeb fropt VIran %ﬁlégél?‘}; 1g1§2§8€1% % %tnew}rpgg#%ﬁlyﬁgﬁﬁ ra? gﬁﬁe\r/lo?l:e
E |r ?23??5'[2'029 b u}?ﬂaglterréécsgﬁ%lﬁ%ﬁél RBiRNreaRasti}0sigridl e Xt &l /RR grg@x@h@fféthb i ng
selected channel, and outputs the I, Q complex equalized base band signal.
[0072] The re-multiplexing circuit 401 of the transmitting unit 400 inputs
information on the transfer parameter such as the transfer mode and the guard
20 interval ratio from the TMCC controlling circuit 406, sets the multiplexing frame
paftern based on the inputted transfer parameter so that the transfer rate is the
highest. In the example illustrated in Fig. 8, the multiplexing frame pattern is
set to the transfer mode 3 and the guard interval ratio 1/16. This is because the
transfer parameter is the transfer mode 3 and the guard interval ratio 1/8 in the
28 tefrcstrial~.d-igital television broadcasting signal, and the transfer parameter is the ..
‘ transfer Iﬂode 3 and the guard interval ratio 1/16 in the terrestrial digital voice
broadcasting signal, so that both guard interval ratios are different from each
other, thus, the multiplexing frame pattern is set so that the transfer rate becomes
the highest depending on the transfer parametér of the terrestrial digital voice
30 broadcasting signal.
[0073] The reverse-Fourier-transforming circuit 403 duplicates the guard

interval signal based on the transfer mode and the guard interval ratio which are

used by the re-multiplexing circuit 401. That is, the reverse-Fourier-




units 200-1 to N selects the terrestrial digital television broadcasting
signal or the terrestrial digital voice broadcasting signal of a desired
(previously designated) 15 channel from4jhe inputted terrestrial digital
tel evi sion broadcasting signal and the inputted terrestrial digital voice
broadcasting signal, extracts a RF signal of the selected channel, and
outputs the irangounimglacusdQalinpuasinfeseatinaen dedraster prgoer sppk as the

re-multiplexing circyit 401 of the transmdti j i .

ot or mat | on BT RemeraAed e Siard Hvar R4 W SMGC OR R ERewt 06,
guard 20 int ?{%e\é?fliesrt’ﬁt: AnéfePRLEO 8nd Meauaed idtedvhi fAdo &b tikdtithe dRfisfers@tess t he
mul tiplexing Trame pattern based on the inputted transfer paraneter so

that the trabsdomesrtht bighsstt el duplightestthe puard ieteesehsighal. i In tha exeode i n Fi g.
8, the multiplexing frane pattern is . set the transfer.. t he
guard int®r v&lustéE dninge ﬂ”l%’irénsi? ’B%%%Sgﬁaﬂﬁeg“afé Hﬁ%rf% raﬁlgngr%?réer ?% t he
transfer ”Ddgm%fnd %Ajgedeg&ﬂfeg a'bg{n?, T¥%8brdiff foQhd fBran8mithBg dPparatus for the
terrestrial-digital television broadcasting signal, and the transfer

par anet er . i stédrRetrial digitahbafadcastingsighahofithelembypdanehtiSnthersagie ratio 1/16 in

the terrestrial digital voice_ broadcasting signal, sq that_.both guard
i nterval ratpéengesons eiestent that Qyﬁ?rtiéé‘étﬁam&’gﬁ’é‘lg,apf’ﬁﬁgfsqt LP%&FI pl exi ng

frame patterp hgdi?ﬁeetntsl(%o 4Nl obfel a@?é ?{ﬁlnﬁ@f ArBRERIESe unfiediPiMasthe
dependi ng on PRI T anster paranmeter of the terrestrial digital voice 30
br oadcasig ngtrahgBetate bORHRE tHdgighest evosthafo diffeeence batvedearthe frgnsfer cui t 403

duplicates the guard interval signal based qn, the ,trgnsfer node and. t he
guard i nt er vadramatdrs cabe absarked, ardall BY thepartiallysipceivpd alitod 1 EEgstriahor .

That is, the.,rev e-Fourier, -22- i I: LG - i ;
i nformation gwltﬁﬁ@?\?%ﬂg? Eorad%%sr%éﬁg{gglr%[]gﬁcg%h@a@gﬁ%&ﬁdt%lga%;{?gtre B}rrgéjﬁe&gtrllrtl:g t he
guard i ntervgbniakhiehfrodtchait Ti¥aleabrithe dantg coibintdito4@Getrasyeited.i es t he
transfer node and the guard interval ratio so that the transfer rate
beconmes the highest, and duplicates the guard interval signal: In the
exanple 5 illustrated in Fig. 8 the transfer node 3 and the guard interval
ratio 1/ %% are used. [ 0074] As descri bed above, according to the
retransmtting apparatus for the terrestrial digital broadcasting signal

of the enbodi nent 5, the sanme advantageous effects as that of the
retransmtting apparatus 1 to 4 of the enbodinent 1 to 4 are obtained. The
transfer paraneters are unified so that the 10 transfer rate becones the
hi ghest, so that a difference between the transfer paraneters can be
absorbed, and all of the partially-received unit of the terrestrial




digital television broadcasting signal and the terrestrial digital voice
broadcasting signal which are different fromeach other can be conbined to
be retransmtted. 15 3 P yt E -23- CLAIMS 1. Aretransnitting apparatus
for retransmtting signals collectively conbined by assigning a
terrestrial digital broadcasting S|gn§p of each channel to one-segnent,
conprising: CBAIMSiral ity of receiving units for receiving terrestria

digital broadcasting signals of a plurality of channels, which include
terrestrial digital broadcasting signals with mutually different transfer
signal paraneter, in which each of the receiving units selects one-segnent
of a plurality of segnments in a channel, generates a TS signal by

denodul at i gg the terrestrial Agl t al broadcastl ng ?? ghal s of said cpannel ,
and out put transfer signal® g5FaRERIENE PPRASRYS ¢ 195 nisbansmaiiing, signals

transm tti regllastivdly fcmbmétﬂ&pem;@gﬁidgya aasésphaingigithiebgrde@sthedightl of gavhl of

each channﬁanneptoonese e% nt canfiguring a signal to be retransmtted
respecti vely’ RTeAl geﬁmﬂﬂflfl$pl exing frame pattern by deternining a

transfer sig nalphp@hta nbteegiviof unids for enabiag terocheria rdmglal broad@hsting @gnadd ofmat i 0
nl T e, S Ophify! Bk anghINHaC M i BNR SHEP. nRASEALY ASLRT wifl @ | S

t he hi ghes each gnal he tran aneters of
the assi gnéﬂtq@yﬂf&ﬁwtﬁanﬁ@r ﬁaamlm@reemtwgmwhldsmg Of the Imfll‘tlilqw@@i selgetsf r ane

pattern toosoqbint® af b %fﬁ?aﬂ§‘ S SigaleRs ﬁlnq Elfa%ﬂamgtehéﬂagest here Ny
signals as_. the sjgnal be retransmtted . _The retransmtting apparatus

for the tef§medujati l&g thy {§rHesirial Blfg&ah'éra%f%caﬁglgsilsﬁéﬁ Ofée@d%hapﬁﬂ 318 QLRI |

V\ﬂere| In th@alrﬁrrsg@hrpaathmdﬂegbﬂsjaid &@Q@amt; ng si gngl s of the plurality of .
channel s inclu errestria it t el evi sjon br tln i an
aterrestrial® g‘?ﬁ?”ﬂ‘«gﬁmg\/}ﬁ?‘éé"r P&&l&?g‘g iynﬁsstgi“ﬁ‘ﬁatihe ggnenﬁ?ﬁ% ?gtsfgé‘ ]sﬁtis‘ﬁ%f}ng
appar at us dhanne‘l hte eadhr esgnidntl caifigutind a Bigaadaashd ngtranginisted aesmctivelg t o
claim1l ory i It| exi ransmttin ting
each TS si gnafn gegélgna té‘ge’ﬁng Flﬁ{mep }tﬁrrnay egermfmn%c%ra\?g fr?yglﬁﬁaltp ggalﬁ&%ﬂf

mul ti pl exianérassfeh nipge sxngnalguaod g@aezrahtretm umﬂetil l eb@édthe TS signal can be

transferred, whose transfer rate is the highest of each TS signal, within the transfer
signal parameters of the assigned TS signals, re-multiplexing by using the multiplexing
frame pattern to combine all the TS signals, and transmitting the combined signals as

the signal to be retransmitted.

2. The retransmitting apparatus for the terrestrial digital
broadcasting signal according to claim 1, wherein the terrestrial digital broadcasting
signals of the plurality of channels include a terrestrial digital television broadcasting

signal and a terrestrial digital voice broadcasting signal.

3. . The retransmitting apparatus for the terrestrial digital
broadcasting signal according to claim 1 or 2, comprising:

a multiplexing-transmitting unit for inputting each TS signal generated by the
plurality of | receiving units, and multiplexing each TS signal to generate a multiplexed

stream signal; and
a separating unit for inputting the multiplexed stream signal transferred by the

multiplexing-transmitting unit to separate to each original TS signal and to output to the

transmitting unit.




stream signal; and a separating unit for inputting the multiplexed stream
signal transferred by the nultiplexing-transmtting unit to separate to
each original TS signal and to output to the transmtting unit. ----- - -
--------------- -24- 4. The retransmtting apparatus for the terrestrial
digital Dbroadcasting signal accordi n&“to claim1 or 2, conprising: a

mul tipl exi ng-transmtting uni tthé QetradiitideNapResths Tior ShdR@resti@NenRited by
the pl urallt}ﬁcagg recei.ving.,.units, mnultiplexing each TS signal to generate

a mul ti pl exPEUcastipgsRRaliagrating P Zat I RIS | P packet by I P-capsul i ng
t he gener at eda multiplekgechnssifittiagmngti fypahguteingl eacts @Sadigdal rpgnarated Byothe

i nputting . of the | tipl exe rea ignal . transf.erred by
el £ pragalty FRES wride et XRE 58 AR B0 B0fce'{ BALEELEC, ©
separ at e t 6tresie Higndy ped generatSigsingitapacketcbyt B -cusgine the seirrated amydtiplexddng
unit. 5. Thgednplit@NSMdtting apparatus for the terrestrial digital
broadcasting signal according to any one of clainms 1-4, conprising a
plurality of % [§eparating, upitt for hx@)u&fmg e [j-ypcket of the multiplexed stream signal

- transferred by the multiplexing-transmitting unit, and IP-decapsuling the IP packet to

separate to each original TS signal and to guiput to the transmitting unit.

5 The retransmitting apparatus for the terrestrial digital
broadcasting signal according to any one of claims 1-4, comprising a plurality of the

transmitting units.




