-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 brbadcast i ng signal, specifically, to
a retransmtting apparatus receiving an OFDM (Ot hogonal Frequency

D vi si on Mil't i RE@RAYSMITATRIE APP ARAPUS FOR YERFIHVRIALDIGITAR

terrestrial digital television broadcasting or an OFDM segnent in a
terrestrial digital voice br oBREOADUCAGTINGISIEGNAdnsnitting 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 n@EE?ﬂg@tﬂ F@E)Di s actually used as 15 a transferring nethod for
the terrest igita roadcasting signal. [0003] In the terrestrial
di gital 4 el po0s] on Phoposastihngtiobyelateslts airetgartshettingrappsfatrsrfong net hod, the

terrestrial digital, bropadcasti,ng signal | roadcasted as divided to 13
segments. V@ﬁ’meét“&?fl’@lltéw@a FASHBE 848 a§Pe°|‘€9?gliyv@r§reﬁ‘faﬁlin&@agéi’l’arﬁt&ﬁe

receives t 3. ' : ' L yer csuch as a
20 por ¢ abl cresAaE AhaRMERh e Flobupytdhdih SIRMe e SHRIATOTE ) Sne
segnment  of pdrtiglijl-Secebgianiissin sstorresttibiedigitglaelevsidnybrondestiug sr a OCDM A
service for such a portable/mbile receiving is executed by using the OFDM
segnent wi t¥egEment Hhafesresiial dgitab Yoigedroadcasingsand regpasaiiting thedpemived
charactﬁfisgi'g%alis strong. For exanple, as illustrated in Fig. 5, the
segnent’s of the terrestrial digital television broadcasting are
configured with 13 segnents which are nunbered as 0 to 12, and one central

segnent (segmant of nunmber 0) of the segnents is utilized as a

partially-r { . [0005] The retransmitting apparatus i s necessary,

parti ATELD Ok _ e
et wor k. so R ¢ nc BBl ghd DORMMEh SEnite ORRE AL TR g com 1 oure 2

por t abl e/ nOISTIE-Tr @eRiriteDS @alvchb Digied Sruadtasting-Tumestrihly ¢ahdtoallyswel aas a
~ bui | di ng shade out_ of doors, a place, inside a huilding, _and an underground
mal | . [B006g trarsfeminganethpd forge tarastiah gigital Broadpastingsignglr i al di gi t al

broadcast | n[%ﬂ(lf] " 2°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 Q)
of the segments is utilized as a pértially—received unit.
[0005] 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




using the single frequency network (SFN) is known which transmts a
techni que signal of the sane content with the sanme frequency froma
plurality of transmtting stations or-%elay stations by using one
frequency (e.g. refer to Patent Docunent | (Japanese Patent Laid-COpen No.

10- 75262), ent: %;I;I%i ﬁaﬁmj iL 2L G Ren LQ1s%p263) ,
Pat ent Docu%glﬁ{?age F%gggﬁrﬁé;gslgéﬁgf%%?& ubﬁoca io 1§N§h 27683%}%}?n Pa:ttsent
Docurent 4 {ideflafehesdiad eniteRubith detsame fNauen@76H8A54pralidy b€chni que using a

doubl e-frequency network (DFQ% is also known ich tr nsmgts Si qnal as
al t er nat i velrgnssvittingntaions orrelgy tatipns Br ysing ong SEeqUERAYAy - fHFT BﬁPa&p usi ng

tow frequengi es . r r : G Lichixou Tot ake,
etc. "St udyﬁ %%m%rgtrlgéaéjtarg%%llaa (lg}lgt:i?gq B@r&ga éggt?ﬁ%%ﬁa%g%%%@-f requency
br oadcasd i ngapsleay PhN).4id-GHGEND e V52930, Paesddeounsmn 3gfapanesef Raterc e

t heses, pp. 277- 2_78)&“. [70007 In addition, as a retransrn'uijiii ng techni que
for the terPedicatian No. gi768353)pRaentdaemmegt 4 (fpaneseriategid vpEcalfoa@dN%nown

whi ch uses rk transmtti.ng _only.. ' Lyed unit.
Such a net V\ng%%éﬁeré{e(% 1quéP\§/\1§gl? (Q))I'Zl 1ﬁ"a%%‘%“%§%ﬁ%§°?ﬁ@§§?t%f’fgwy-recei ved
unit with agfdwd ehidhordRblignsdital G aferng@:lf stitchiggappenrhoshsed iand a
networ k executing a phase-rotati nfq control for the received partially-

P

recei ved unéach relapdtationdivnisieg tovelrparenrigh (&2 & o Apahatert Pecumant ansni t

.g. ref t.0 ., Pat ent_,Do t 5] P ig- .
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broadcasting signal. Fig. 10 is a diagramillustrating a frequency
al | ocati on exdenshec thieses, ppcEivEHg)-channel and a retransnitting channel in

aretransmijti apparatus 11 for the terrgstri I 0] . asting
signal ill uﬁﬂpzﬁed %a‘ﬁ“(ﬁ?n’@.s afﬁ%arfséqlpg\%ﬁ?%?une?%glbeg{reglt%htéla?él%gtglci ncl udes a
receiving a%ﬁ%ti%% the td¥heiqeiis Ns8knbRE Siti¢NGses Al dedwdfk- ttaristifing@nly

transmtting unit a transmtting antenna 41, and a _transn ssion | eakage

coaxi al 1% abthe pagtialljheeceivediunitngSueli 2 netootk refetsie ageawpdcaitiaciag ediiver ti ng

circuit 21, a Fourjer-transformnglequalizing.circuit A rrier

sel ecting pfhtﬁé’lﬁft_l‘aIIYZ??,ce‘é’ﬁﬁ uﬁgr n@kﬁggﬁgb{%’gﬁﬁgﬁ%gkez'%'tgagnf%%lp %8@%?%% ‘circuit
24. A confi gii ahiQrrREx&Qitinba pHas@ ittt sbitiol 268-tBe terelNed pdiwalBane as t hat
of the receiving unit 20-1. "The transmtting unit 30 includes a segnent

del ay cont rectivag uoits,cuidtcosbiniag the partally-zspabist unils do sitanamifde Féeli t 32, a
carrier Syrr;% atont ohc%%eznit Q%J aﬁaiaglgs%i l;atégn:% ’La‘lad-Open No. 2006-109283).
26 [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.




reverse-Fourier-transformng circuit 34, and transmtting-converting
circuit 35. -3- [00091 The receiving units 20-1 to N receives the OFDM
signals of the terrestrical digital broddcasting assigned to 13 ch
(channel), 14 ch, 15 ch, 17 ch, and 18 ch, which are received by the

receli vi ng agﬁ(ﬁﬁia 1%e§§éﬁ§ﬁﬁg€}lﬁit 26193) NPlecBived BRI GEIMLBRAE L e SUCh

channel s respectively ects and outputs a carrier 5 synbol of the

segnent O ofertdigidesditat Uraabaanal assipeedstpnidhetofehaatel)o b4 shghfatbh,i 7 chout put t ed,
which is regggﬁgahedbfgr the_sg@gcé&d signal@&; t he g;EQ%ggﬁgh g el. The
synchr oni zafih@ns ShgWaIch@rg [CCHECE 8% ¢hG e Vb .m{ad@l _ tting
unit 30 synghr.oni zes_the sal e rLigers of the
synchroni ze “HE n(%lﬁp?elc?gﬁ%&ln%s%%ﬁ%ﬁ%%asé-eé%’ﬁi\glgr%? rggﬁ%g}i%yr@}tgfgg ?&%d

retransm t s syfBolCatht B&Endit OndltheMidsired chagplentle ofnchfbnéintiohistdnal & a
retransm ssi on channel . [0011] Specifi cal lé’ in the receiving unit 20-1,
the recei vi nytpettadevhichds regenesated forithe selesled signakelighe degired HEnaEs r ed

channel of e inputted.terrestrial digktal oadcasting signal s of a
Eﬁ%‘ﬁ'é?%l?a %Sl&rbaﬁﬁlgﬁaef%s%rzﬁe% el

plurality o anstorm ng/ equalizing circuit 22

Fouri er-trangf@)ms trig tshahfin@init be s¢hantskes e seiquall segmemnghgener at es
carrier synbol data after the equalizing, the carrier selecting circuit 23

sel ect s t hecemverisarrigrabbibedanehronized segnegpisenmipnes the phasec¢iysEFd The

Cynhr off 2ok PO TS e A Bl e maef yREH! bt { RSB IS lfaien s

extracted by ;ertbhstdiSiseERInMeINg- converting circuit 21. [0012] In the
transmtting unit 30, the segment delay controlling circuit 31 inputs the
carrier synp@ildat a Specifinadlys sytherrecdvinl uwacH- EHhn ROCTVIRGROBYEEHNBT t he

receiving unjts, -1 ta N respecti vel. nchroni z - adi i ng,
and out put §TgM %? SgLeHEP SW“S%’}C"QF fiSTl?[é n%%ro(r%i@ftlaer E‘?&ﬁ%‘%&%ﬁ’gﬁf ?gke%tlé%l ng
circuit 32 ZnfRidmdesiAeSotd\ufdity beehayeROthed@iugiei-nput ted from the
segnent delay controlling circuit 31 to estinmate a transm ssion signal

poi nt. The tmnsfosningjevolizing gircwitd? Fongerirprsfonms3be pigagkol the gharnel fe

carrier synbol data jnputted fromthe, .carrjer, s l. h iding circuit
32 so that eavalizs, ?I?Jegep@moqarrd%ft%“g)&ég?% a[f%:r {4%%%5,?15%?%%8&

transm ssi oQeleafth SYRENESIIRSs the RERieFInbbNEats BF tHetegsAbO LT 82 data of each
segnent. The reverse-Fourier-transformng circuit 34 reverse-

Fouri er - t r anbdmrehs Tiwereceivingesynshmobiziatida peodessing eisehif 2baerdieteg fier i er synbol

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,




synthesizing circuit 33, and generates the OFDM signal in a time donain.

The transmtting-converting circuit 35 converts the OFDM signal in a tine
domain, -4- which is inputted fromthe 4everse-Fourier-transformng circuit
34, to a transmssion signal which is used to retransmit with a frequency

of 50 ch V\:hl S a_ retransm ssi h ransm ssi on signal
generated by fclkllésl“?pélﬁ@%ff% rlﬁn?rg gé Iaer ar%srf%%{s}%rghrag?é %’rtglr} h the
transmtti nﬂaﬁ’s’ﬁh@ﬂﬂﬁs@%ala\ﬂﬁllchh@u§dd&6$é&éﬁhﬂrw1tﬁakﬁgﬁen@0@6%h ®akhe 42.

[ 0015] However, in the retransmtting apparatus for the terrestrial digital

br oadcast i ny asnegaaéomlaspngh@ml SFEN, V\:hl ch are described in the above Patent
Docunents 1 t t he terrestr r oade stl n nal is
retransni tt@(ﬂJ 3]_10 ﬁgﬁtrﬁs%lsgf)ﬁﬁﬁna %enfrér'lt bﬁeq{ﬂé‘a 6 %ﬁ g

por t abl & m&hﬁs@nﬁt@@ﬁ}ﬂﬂﬁéh %'t%shﬁth‘d@%ﬂtenﬁ@ﬂl@n@ﬂiel telaﬂaﬁa@@d@amge of doors,
a place inside a ilding, and an underground mall, even though it is

enough to retax@isable 48ne segnent, it is necessary to retransnt the whole

f signal b i dth, 6 Miz, which ingcludes 1
channel - 1500a8ks]  Raef g BErrERsmIEmEapar et PER P ar e s ©
corres pO“d' E&%aa@asﬁhg Efgnapmlﬁ@ﬁ{e%m avHiBlh hRNREREAbROnWhé BbslifPRERNt channel s

such as in case of IS necessary to secure the signal band
width of 6 Nbizumer&sdhaﬁn&ihsn:thﬂ%rﬂ%tlal dxgnabmhd@stmget,gnaltlswstrwrrytmhrd to

retransmt the whole of signal, per .one nnel

consi dettt i &7t asgtﬁf‘ﬁi) §Y4 étE W%ﬁ%?ﬁﬁg@ %Iefﬁcﬁl?’gq‘ﬁélﬁ 1Se‘ésefior t he
br oadcasti ng,.areyihds 0, $i0% ihehE aneitiitdl BEd APRAdGREMEnEOr the
terrestrial ?‘gtlﬁltgﬁ roaagg{s)(?t;l%dgorém%na ! in a netV\I}togrk transm tti ﬁg only the
partial | y-reelj st though itihenougbtto asisamsmitiong sagipentaitus nesdssachte et ransmit s

only the partially-rec e th d th
I’ngl Vi ngpc@aaﬂflérth"s’tv é%glgqﬁ‘gbﬁigﬁit@e@@% %5 F‘@ﬁﬁgg ggarﬁ?e nsﬁ‘itting

point. The g Lich paratus, which ret ransm ts only the
partially- I‘ECEI@P%E]L?:% tcs a plurality of channels with the sane channel,
needs tise rpWON&hsm Whenghatrpmsataﬂmligi\ﬂabsmevmmﬂoeﬁgnals coiresadingde eighdt of t he

becones w QERRCB0" GOEBTHA HEh GUFEFTS ARG LB ASan SH ICABDIN: 1t
partially-r ﬁch% é’s%grﬁ'a'steéurgfth@mgnal band 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 broadcasting
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-




plurality of channels are retransmtted as being conbined, as illustrated
in Fig. 10, the retransmtting apparatus 11 for the terrestrial digital
broadcasting signal described in the apeve Patent Docunment 5 (Japanese
Pat ent Lai d-Open No. 2006 -5- 109283) can retransmt one-segnent signals of

a plurality of channels with one refransmfti p t us 0019] The
retransnit t RS2 FAR ASHARNSILONSFEMEE} %‘S’éﬁf Htaé’gﬁ?ﬁ&ro §§ﬁ‘ﬂﬁ'ﬁ13 %’ftgtoﬁl OFDM

segnent sel . ier selecting circuit 23 for each channel with
5 the carri g‘%@gﬁ@é’lﬂ%g& h{eI{sSi zing circuit 33 to allocate on a frequency

axi's, and r ¢oEY§e- Fakeiretiadsianismiapparanisti syhthesevetleeaftarrsysbot obthsf or m ng
circuit 34 to enerate the signal to be retra‘nsn‘iﬁgg.%ggoglinﬁ[-b ver, the
transfer si @FIMpsement wiectad hthgcagiersglseting cirgibss LT F tfal

ratio, a.sygbol | corres tehehehdd Alid. ahhe 10
channel 55 of %(@rrrlglgsg%beoggﬁlgtp %%%@ gicgﬁélglgg?? gﬁo‘%?%g%gat%tﬁi (ralgd}si gljrial S so that

t he retranspiverdenBo@pRarakivsms vidathe retersenBourier-tWsfortiieg tiransi4to si gnal

parameters do not correspond to each_ other anong the channels, a carrier
i nterval or generatgrthorignak © hegegpmspilteht from each other, so that a nodified

waveform Caﬁ@jt P :#S%%?év'eﬁ%é %fgl#%‘extg%é‘ﬁa;l g%ﬁﬂl&é&s such as a_,l_gansfer mode, a

rever se- Fou or m’ng; ransm ssion can not 'be
realized. WbgardanfvalGhesk yreauemeth sidiftecenespdnd tb Badhucther mmihge the
channel s of the received terrestrial digital broadcasting signal, if the

di fferedte ehwwebsofithe recgingd towiestnalchgita droascagihgoripeads sRthat Bisf fer, a

fail [ i.nd . [.0021] T - ' ' bSyal t
addr oss. t neriHOVG T prapeRetus o rhPFRBED Whet TNSPRLAT debal PHARGER 10

to provide Hhgol Bbfreupont td EAB ARPaheingShe thinrehe aarnieesiteial oda gi t al
broadcasting signal, which can absorb a difference, and realize the stable

retransm ssspmboi ratoistdiFergnbftpmgach etheacsei thatymeriiedcvasiefarm ean netPen i f t he
transfer si | paraneters,are differ e .5l SCLOSURE
OF THE | I\NEEE’ﬁﬁ{ﬁf oS Ferafed g%l&crvé%sse'l*f%gﬁg%‘g‘ggﬁ%?%’ 3%%&%{é§?53§r§%{%m tting

appar at y§ f @in hbebe telig@5t NWRn AFETicMckoff @pRaes diffigeredn lchaledanttngg to the
present invention includes a plurality of receiving units_which receives

the terrest theathagngisodthdreosivedtoricagial digginhbradeastinpsignal.itfeof channel s,
T ! e RSNl RN O o RO ke, Sramiate @ TS
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

36 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




i nputs each of the TS signals generated by the plurality of receiving
units, rmultiplexes each of the TS signals, and generates and transfers a
mul ti pl exed streamsignal, a second nuftiplying-transferring unit which
inputs the -6- multiplexed streamsignal transferred by the first

mul tiplying; ' | _ g TS
signal s, anH{ %@?gﬁgﬁ%ﬁ %8h%1r{|}agls\f/ﬁl:%g%ryq¥lﬁggﬁgﬁggﬁ%ﬁf ggg%%ﬁ?%e%?ﬁoof t he
TS signal s s@padtatedadyofithe osigi@h®@S sipnhlsi phd/a gnsmatisd enit whdchuni t to each
of segnments_configuring a signal to be 5 retransmtted resBecti vely,

det er mi nes idepeadeptlyassigny sachof tha T2 pignalsisgremated 'ﬁ}’rﬁﬁﬁ‘é’iﬂ si gnal par amet er
obt ai ned by I £,y SSi i [ using the
mul ti pl exi ngl %é%ﬂn%gté{‘ﬁ?@?&% gg%gﬁeﬁaﬁqgﬂeﬁg ‘{Pgﬁgﬁglr‘]%fﬂgig% éf:‘% transmts

t he combs neegetfingmaksl RSpddi®ci getatmines benulplering frdnepattdrOO2B] thd he
retransmtting apparatus for the terrestrial _ digital broadcasting 10
- signal accofansfgr sisnalipargneiseehtaingd by pngingfbe agrdenadnkS penlai ety of

Canal s of  Buleleify €68 ARG i EREEE phln B sSh R Al ARATSEIA
plurality ofndhamndigksStHeQogdiaidadignales thSsighhboe reflsrhin@dt ransmitting unit

whi ch inputs each of the TS signals generated by the plurality, of
recei vi ng uf®23} i ndépeeitrnsmitfingappyatsdactederresisalghpig!vapadesStg si gnal s

to each_ of se nts configuring the signal; t retr-ansim it .

respoct el PEIERETHIRELS FHEfint PErRlemiombes B8 ARl et St anst e
signal  par ameihelecaiRtfihRaerodrialnifiyil tgoddegstBfSdi g doTSpRirg hglos,

re-mul tipl exes by usin the mul tiplexing franme gattern to conmbine all the
TS si gnal s, ckavaels; amd pileess phechanspbefribel phirglia| of channeletosgegprfe the The

retransmtted. 20 [Q024] The. retransmtting apparat for.th rrestrial
digital br 953&8%113?? € t§4‘8ﬁléﬁm§é’§gr"gl?l% 1qut§c’%ag85>§‘é§ee§§ 5 %\E/‘lesrﬁelgglﬁ?ﬁdnb | udes
the pluraliine fHira$ige8nfbceAd biiitsy iddgpdrdensy adigmGeadh iof the @iindleS pl urality
of transmtting units which correspond to the plurality of second

nul ti pl ¥ ngsignaln 46 eaqh efgsegmients acabipering thelsignal tee fatragsmitted

mul tiplying-transferrj uni t. transfers t.he generat tiplexed.stream 25
signal to tFFéP_?erU’FE"Pidiei}g’alﬁneéé‘&%w&ﬂkﬁl?’?i“%ﬁm?g?a{ Fgln‘g%e[ grtfrgéluir%n TS and each

of the pl Uf)é’flahfel’er%fbtaﬁﬁé‘cpgﬁduﬂiﬁfihg%&és@@n&(ﬂ QS @falld, RG niiliiplex UbsPulisg each of

the separated ori %i&l;al TS signal's to the corresponding transmtting unit.

[0025] |n tthe meltiphndng frainepatipipeto gombirecll thed I sgnalstgnddrangings thx

ot o Bl YRR HndiGo bRGeRARRRRE ! Vet on. the TiTs!

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




30 I P-capsul es the generated nmultiplexed streamsignal to transmt an IP
packet to the second multiplying-transferring unit through an |IP network,
and the second nultiplying-transferriqnf-unit receives the | P packet from
the first multiplying- transferring unit, and | P-decapsules the |IP packet
to separate to each of the -7- original TS signals. [0026] The terrestrial
digital bro®deaat 3§88 r§nals of a plurality of channels, which are

recei ved bYiig) r eCehY ina i bigital SloadesthRaidnars oS! fliualicglodittaphelsel evi s on
broadcasti nb Si bnal and the terrestrial digital voice broadcasting signal.
5 [0027] The&hichans eddeiveddyuhe redeiying snigdotiudés thhderTstdilghgital telawisginso
another TS signal, for transmtting, r.oadcasti ng, differing fromthe

br oadcast i n‘gg)agyastlggé}gn?}sargq bR dgrEes I’l‘ﬂdﬁ%ﬂ&ﬁ&@ﬁ?l Oagjscgi‘tlﬁgsm%% h of the TS

si gnal s and her LG ST e T 8hhalHnAGIdhBofegnal to be
ret ransn?att[a@a?jespeggl ::/rélﬁéyrgl%ageélgﬁ ?nﬁjgl%s t he rruel t plggxi r?g frame pattern with
t he transf erSsighdforpamenetiop al@omiasinedi floying fioky therodrcasisegsdryed TS
'signals, re-multiplexes by using the nmultiplexi frame, patterp.to conbine
all the TS sachnbs §1gnalﬁdmtdﬁ%ﬁﬁl§ﬁiﬂ%éa%8%ls caghpt Wsﬁl%qg?ei? éﬂ%gf‘?th%r ?gnal to be
retransmtted. [.0028] T I ' I WeNgirkitintifed e00eatiR1§ he
transfer si 8&3‘?1 tgﬁ%%ﬁ%%q%ngc?é%r% gﬁggrg‘raggor ieal rdi gilt gl %?oadcaiti ng
signal of opgeRginestiRdnchipiuxehg frife pasaectitly dleytranafed siguel paramsteirt t i ng uni t
i ndependent |y assigns each TS signal to each se m?nt ﬁ)&nf t‘;{?g?%l ng the signal
to be r &t ranbiaineddy, unibing eresigrerb TS signglspleAP F3eE e WHE ®Fn with the
transfer signal paranet s dnS1sEXd FRneiks dhhe transfer
si gnal par aﬁjéﬁté?l m&é@@%%ﬁ@% %%ﬂ%ﬁ%?glﬂ:i(ﬂ/@g%gn rS’ecei Vi ng uSni ts, which is
the transfegombaRalsidalsairhesigofittaiboedtrimsmined.yi ng the 20 assigned TS
signals, re-nultiplexes by using the nultiplexing frasgeaé)at ern to conbine
all the TS §00384 s, Thn@lurplityfireeciving uabmBenEye digansderiete signal to be
retransmtted, 02 i-be j L bacREESRIHnel

i nvent i on, Pﬁrémle?eéf ?’L‘i’ﬁﬁﬁ?ﬁ?ﬁsfﬁ%}@pﬂ @%ﬁ@a?g%ﬁ%%éﬁr"?ggt rral digital

br oadcags i ngespbaRRly, Gan thetrabniiailg wrtindeuindbnitpassidis @ath ASdigaéteence even
when the transfer signal_ paraneters are different anon thﬁ channel s, and
stably ret r aagindegment penfigusiogthelsigpalitnde r?fé%r@wﬁtﬁg der?éﬁng&fﬁé ¢stics. BRIEF

DESCRI PTI O\Imglftiglg)l{zing %ravn\gel:\l %tern 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 appatatus 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 ofa

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




30 [0075] Fig. 1 is a block diagramillustrating a configuration of a
retransmtting apparatus (enbodinment 1) for a terrestrial digital
broadcasting signal according to an enbodi ment of the present invention;
Fig. 2 is a block diagramillustrating a configuration of a retransmtting

8 |I;:= apparatus (enpodi nen for the t trial digi.tal b d [
si gnal accoPRAfuE &W’é‘ﬁﬁbﬁﬂ ﬁéﬁhe tS’freﬁtﬁﬁl Cﬁéﬁ@iﬂ{’é‘%ﬁy I %zgﬁa’,l aﬁr’%.gm%aistsl gg
bl ock di agr ?dgg}felelrﬁb%tdﬁﬁ&ﬁt"tﬁ‘tﬁe ?gggﬂtgwfﬂibg’n of a retransmtting apparatus

(embodinent 3) for the terrestrial digital broadcasting signal according 5
_tloI t he enmbodi nefig. 6fis kibdoghr disgmatn illwsteatinigongonfigyratibni of aarebhuosthitiigagr am
illustrating a confi ti .tLi i

For the.t er FEBERRA(CIaRGEAN Br BB QHErT G Cl gl op B e gt gne
embodi mept ?J thter%ﬁ}ﬁ?)rdﬁﬁ toﬁtﬂé’ﬁf@sérﬁ@ﬁvéﬁiﬁgn; 5 is a diagram describing a
segnent configuration of a tefrestrial 10 digital television broadcasting
signal; Fig. 6 Fig & ideagodndibglausiiiustrating acdnfegreionyofa feteatmitingsxanpl e of
a receiving channel and a retransnmittin _har] el of the terrestrijal

digital tel anpassin (cmbestimnenst) fog thy (gHasialgpgitalrp castinggenthageddiigni ng a
segment cont GuUr Al ¥inof & theplEakihAhioh> digi tal voi ce broadcasting
signal ; Fig. isSadagramiflustrating a frequency allocation exanpl e of
the receiving ghasnek dagdatnhiesetbingasegméritegnfipamatieh obh tedestdadr restri al
digital television broadcasting signal and the terrestrial digital voice
b][ oadca#® i ndigiteliedgvisipn froagcaging 486k di agramillustrating a configuration
of a conventi ongl 0 r sl Lt r . restrial digital
broadcasti ng si g%ltsziggﬁggér%:ﬂglﬁh%gd@g a?ﬁﬂ&g‘?%%“ﬁ%ﬁ%? gng frtlgjgdt}?{l frequency

al l ocati on gxRRhEciinnthend £etiavbmptiag anmek] efile tdrecstrédlrdigisatitelevisignchannel
for the terrestrial digital television broadcasting signal in Fig. 9. 25
BEST MODE FORadAREVENEI@UT THE | NVENTI ON [ 0030] The best embodi nents for

i npl enenting the. present._invent] i, | i i ikli bel ow b
using the draw ﬁlgé .7 1‘7%_2} 1%%2% %%%%@P%ﬁ%%rg%grcgﬁﬁ%ﬂagﬁgrﬁ ?rﬁ%{%%sﬁﬂéélpr esent y
i nventi @& vv_u{éitabeoil@@@fdaaeglgtmgtgngﬁame follow ng enbodinents 1 to 5. The

retransmtting apparatus for the terrestrial digital
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 plurality 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




30 broadcasting signal illustrated in the enbodinments 1 to 4 receives the
OFDM signal of the terrestrial digital television broadcasting assigned to
a plurality of channels according to tBe |SDB-T nethod, and conbi nes only
one segnent, which is a partially-received unit of each channel, to

transmt as transn ti ng apparatus
for the ter F%ﬁ ﬁ’éﬁeddl g]i-l}eaffetrg%s%laancgds%aﬁaté& Sfl%r thﬁq%rrfgt f&‘;ﬁ@gg in the

enbodi ment s b‘éoardesﬁin\ges'sgﬂamﬂh@ﬁ@Mdihgﬁ@émbmmfeh@ 5 rRe¢ieed thead FMDipadl

tel evi si on broadcasting signal and the OFDM signal of the terrestrial

digital voi @étmtoadﬁagkdzggalstﬁ@waﬂwn briogdessting piggalomdythe RFIMgwensl of 5 whi ch
is a parti al nsm as the S|gnal to

be ret rans %/tteérggt%lfgg‘%f]%pﬂc%glﬁ)ﬁg?a@t%g S{gﬂgf P%‘i& ?%rﬁélrﬁef £ Pr?’gonéapsﬁ mertlus for

the terregst Kiath fiQhdrahily-BceRda asit Jtkash 8aheDio frh@snerhotieital b bs such a
case that a receiving unit receiving the terrestrial di gital television

br oadcast i ngetsangmaftedand a transnitting 10 unit generating and

retransmtti he S|gnal retrans tted a ch ot her.
. exapl o SHe - Adtemac el s EEHAPI b PorAROr e e b gl 1 o
broadcast i n@réddgé's"t‘fn Q;ﬁ a6 #RRAHIMAEND isSusig Bas% thaSLrecBiaing gt r ecei vi ng
unit and the transm tti ng unit are close to each other, an exanple of the

retransmitt lretgmag)ﬁa:rtatrasmabdlgtthldeteerm@sbnoa@amn@Slgadll @d@mmutmg si gnal
of the enbodi npent is 15 such a.case tha nal transmtted
is retrahs muf"ctgan?fét“@%én f%&ﬁa?@ttyn%?he sc‘gl?fhé‘?“rg? s W%S‘E}Hff‘tdgaf{: 6‘02(3[;9% ality of
points, an eXxanpher ofal Q)@dn‘i}ﬁE b@ﬂ?eme%hﬁﬂim@gowa@aﬁssf&%e tepRst-RI ARFhY i al

di gi tal broadcasti ng signal” of the enbodinment 4 is such a case that the
recei vi ng ubidadamingtségriat aﬁﬂmdmbordgncmlzlsaudl aotsechaigbe recepanp univendr, a

signal received by .the receiving uni transmtted to the transmttlng 20
UnCt e ougfaE AR A lpSE b SR b CERRIEEE STABRStge

retransmtte 41 Bt S RSNk i 11 SPIRTAMBEIIhe: 3 Re
terrestrial g?agr?@glf&ﬁ@gg asgfgafltr?g@ts?)%% §§(?ntgts égﬁen‘oodl ment 15 is such a case

that thes pastdhed b@sertkmehe/agnalrtntbecrétrartsantteérsrre‘sarlmlattealiIcgﬂteajlultabt}e@/ﬁ si on

broadcasting signhal and the terrestrial i tal i.ce broadcasting signal
are conbi neg"aflﬁn’éfénﬂf BRSSP lrally BY PRIRLS: F"étg Fﬂogtﬂi‘%’&tr?gsr&'ﬁﬂ%g atus of the

enbodi ment s é?érgtuéfm[tg s%l%l%¥$%%d55ﬁlﬁ§fs?énamﬂﬁ§ Athdgatimned for the

terrestrial Ital roa castl ng signal of 'the |1SDB-T nethod as descri bed
in AR B STDstﬁﬂa ¢ame thatahes feeeiviny ot and tHehemnsmittieg tinitare ootgilosd toteettevi si on
broadeast | n%the\lfmal s%gnélieée?‘?ed 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.
[6032] 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




standards issued by the association of radio industries and businesses. The
30 nunber of carriers of the OFDM signal is 1405 in the transfer node 1,
the nunber of carriers of the OFDM si-gmal is 2809 in the transfer node 2,
and the nunber of carriers of the OFDM signal is 5617 in the transfer node
3. [0033] As illustrated, in Fig. 5, in the terrestrial (digital,television
-10- br oadc8xaderstiag grenal BfthFHgDﬁSB@efhﬁ’fgtOHS&ﬁalHﬁ 1548 ’rgé}%di‘glﬂ&anfi gur ed

whoa !requenaeyhang Mﬁ&%‘wﬁ&i\/iﬂa&g&é BoRDM 31RO RDAE kSeh GREDM segnent,

her ei naft er 0 as "segnent A Segment nunber 1s attached to each
segnent , WhhéeRkirastetgderredtd ghefreghynt'he A egegitmniber anaitached ®-¢abhsegnent i s

a 5 partially-received unit, and is used to trans%er{?a(g signal for the

port abl e/ nobigneent swhighde usqdgo adgntify ghepl b irgricstss AN f &?%&ml%i ng the
ODFM si gnal f «the - . : ' : i Wid/hobhe 13
segnent sgi nB %ﬁlgllggg?ed%eaimgﬁgﬁg?&%? tw’?"r@%ﬁ@%%&#ﬁ%ﬁ%@ﬁ 6M—|zo. Ther e exi st
a pluralitys&fideroadcasters in the 10 follow ng exanples Ito 4, as

illustrated in Fig. 6, five channels (13ch, 14th, _15c¢h, 17ch, élgﬁh) are
assi gned t o[M3dh br dhabseadeasier bipedoapis byusiedhe (MM sienaslctie d3Pn” each

crannel | 09381 ThL gt B ERRINLI P ARAR A4 Skl ndpar ot 12

digital ng sign rated 1n nments 1 to

4 receive thequddeyPablVvaligreiBlzof Thée okt bgdiralied oftbrgadcaktetsingle si on
br oadcasti n%{? which are assigned to the 8[ urality of channels, selects and
separ at & t Fdloyeggenamplegided. anilivsarted dn big- O By sbarmely (18de 18V si gnal s,

com e eaghe gl SRR o EER gl AHERy el e n,

transmts t I'gnal's~as the g ransm tted by using

a frequencychanedoh abh vhatged channel, e.g. 20 50 ch. [Enbodi nent 1]
[0036] First, the enbodinent | will be described. An exanple of the

enbodi ment - {0035] sucfhat isathe retrrismition saperatis fonthe terresital By unit
ecerving e, dernestry il ekl o RRUSAN LB LA A RekEaam €109

unit genera Smtting a si e retransmtted are not

cl ose t g5 eagiFINIRBInal F6Ohe lerteStral ddiRC keléhiisioh dRoddehdtiigs avhieh age
configuration of a retransmtting apparatus (enbodinment 1) for the
terrestri al agsigricddp the placad s of phansetynsglecis st patpiesdihe gegments, 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 are not close to 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 pfurality 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




enbodi nent of the present invention. Aretransmtting apparatus | includes
a receiving antenna 100, a plurality of receiving units 200-1 to N, TS
mul tiplexing 30 transferring units 300-Mland 2, a transmtting unit 400, a
transmtting antenna 501, and a transm ssion | eakage coaxial cabl e 502.

[ 0037] The te restrl ital. tel evi oad g gpg]]

plurality ofO 3§° ﬂW?feE‘ﬂV’éﬁgémfténga ﬁefsg ﬁ‘}eltbﬂe I?Ilg'cel vlifeﬁg ant enna
100, are di gf{siQutfch m&tlmefeglb@almaﬁqtlh@ﬂd& @néE&ﬂdfﬂ@@!eEblﬁﬂlgﬁﬂtéﬁlaZm 1toN
respectively. I\/banwhll while it is assuned that the enbodi ment 1 include

one set of ttlnespaeeelmﬂmgf may benntanﬂgmed by heing paderalityef rsrelyingeaniennas
configured by, using g pl urali t% receiving antennas to inprove the
recei vi ng ch@improyFithg feCelving ¢S IS r ecei ving unit 200-1 includes a

recei Vi “gogfwyfsgt ' “gq%'régéﬁuh %2002 Ef%!dfde@ﬁ‘rédeﬁﬂﬁé RbAVEEAL el 20N

circuit ating &ircuit a receiving-synchronization
processi ng GalFcnmietr-tr%ﬁdﬁonﬁ:mgfaqgahangonsuld)fzoi I‘Bedemcuhéatmgnfgrqylm 10, 2@@&2 to N

are also the sanme as that, of the receivin 0 00

recei vi ng- cGﬁ%Ylﬂgﬁg[“‘él}rPﬁlﬁﬁtﬂo@Uf%ﬁs“’cgt%“r“g(c?éqv| ﬁ’éngﬁ\”tan?%ﬁoﬁ&]fo sel ects the
terrestrial . &%u tg?ﬁ(\f hSb Wl ARG ShNE s %lagBP{hGQtecéivH@%rﬁlelt)O 1.
(previousl y eS| ate channeT1 fromthe inputted terrestrial digital

tel evi sion [boszqdcasithengcamgna:losvemng cplcumt ani oy thefrechimmgaingt 208t exanpl e,

t he receiving- converting circuit 201 % cts a SI%[‘I&% 8f .the 13 ch as a

di gi tal 1Br oagtesistihnprrestizhdigitakielevirgn é‘tagf'%sl‘ﬁ‘és B 3F5F% 0 N al so

ot 203 S oR PRI 80l LRafiRPHORCRE MR RorrcKitfal iR NEIBTISEANY o7 L1 N

circuit 201 xtrac cted channel to output an |, Q
conpl ex equaﬂrchﬁ:dstbﬁgSﬁgﬂnﬂmdfﬁp@mity of charsietsh Foc ezapplehtheREcadviggal s of t he
13 segnments correspondi ng to one channel be al,so extracted, and the RF
si gnal of omoywﬁl@g%gwﬁ%plﬁﬂ%%téas%ﬂj%ﬁfﬂﬁd as g ’(SaﬁH?acg:é" SR o

extract ed. é&a%l?e%ﬁ %ﬁg r C%Wl{lghlttg %ﬁﬁ% i 6 Seligkiy&eRet Sish&ldlof 202 i nputs

an equalize ase ba e recelving-converting circuit 201,
Four i er 51 anfek@édrbhaninbe. eﬂl‘hakeceﬁdn@asxevdnam@lcchI exdragtsobREAistenal of

Next, the- Fbs ?ééééé el 1 5‘85@@821; ecpmpion rargiized buss @A eEhs A1 1 i he
Corour 5t L o MBS oferndotaly ho
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

equalized base band signal from the receiving-converting circuit 201, regenerates

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




fromthe Fourier-transform ng/equalizing circuit 202, denodul ates the
carrier synbol data, and outputs a TS signal transferred by the segnent
whose segnent nunber is 0. In such a-qase, all the TS signals may be
outputted, which are 30 transferred by the 13 segnents corresponding to one

channel . [0042] The receiving-synchronizatio rocessing circuit 204 inputs
the equal i Faepipnsiend] HIERRGIEH AP FPH}WIPﬁ@er%'E‘MPWGFB%ﬁ’\gg?ltalnﬁlgtﬂ%i rcuit 201,

regenerat s, 4 syEhNIRIAALLON NhONAL reReth Ol iRl isadsiagse band

signal, col ransfer signal paraneter, and maintains the
synchr oni zatir@iit 304 0alpusridfdrination valisf epesirgnd sy phrenisttom siguak to thehe

recei vi ng-synchroni zati on processing .circuit 2Q4 outputs .info tion on
the regener @Wfswwﬁ?fﬁﬁpééﬂ?%ﬁnﬁ et 409 gngddhe gemoéjulgtlng circuit 203 in
Fourier-trapsformng/ equald zing 6] ' AL b hSatieedrd /6 ng circuit
203 in 5§th errg%egl}”\?%/nugl unldt %’Zaglg-lftl,léc%%\g&tq/’f ecessary, outputs information to
the TS mul qjuphSxsking=ttanafsfieg thingoomi t Ii3addifion, the sebdivingnyndhbhenization

recei ving-synchroni zati on processing circuit 204 oufpuyts . nfloa[nﬁﬂgi on on
the synchr opioeassimmcissuinhad4 apfauts heformatioispi thessygriyrnizaionaigsd A Bugh t he
TS mul tiplexing-transferri nj g b @Rgekhhing unit
400. 10 [ooﬁfﬁT R RO A ARy 'Ilﬂ‘éé‘{gﬁetﬁ??gn]ms%ﬁpﬁxﬁ’ ﬁ%‘?s?& 508 I Nput s

i nformati onaQn2 khehe SR @w400n signal and the transfer signal

paraneter fromthe receiving unit 200-1 to use, the tr%nsrritti ng.unit 400
may inpl® f{@H3&ny Mesawhilagwhile thedransméting apKiAP0 Agpyin HerBHPNPTGEN 1 o
use. [0044] Here, .the synchroni ' ' @hosingnal s of a
| ocal 15 o§¥:’?(‘1l’}‘f%qu%b°I]f%ﬁ%%adgﬂ%y,%ea%&{@%ﬁ%}é r%gﬁag%@fgﬁe& ?%’hﬁl%%&é%% hroni zati on,

and a symboboo3%BGREORE ZahiBIin@aeit 308 hasiignalffora ey regbiieg aniedfl the t he
recei ving synchroni zation processing circuit 204. The transfer signal
par anet er refcendng gnited@h2de Noerusfet ers of a transfer node, a guard

interval rai)@)%a sg%r)g:thtl? en hqngzna?iggaiT re@&%%‘%ﬁghsﬁ.s‘?%]a@&mlcﬁq pl exi ng

Configurati ntr nd such paraneters are coll ected by

the recekvi Bgciﬁé{tﬁ@fregﬁe&@&j D RGes6dkn g frafie Suichrodfstion G5 syt bhS
mul tiplexing circuit 301 included in the TS nultiplexing- transferring unit
300- 1 i nput syndheorigatiingand sudhy vgnalhere regeaetatethby Hetscsdvde1 to N

Lospect el Y LSRR R TR AT SIS P et ghaspr o vl
conform ng taH f¥parameters of a transfer mode, 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
25  transfer rate of the multiplexed stream signal to 32.5 Mbps conforming to the
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




broadcasting TS, and transfer to the TS nultiplexing-transferring units
300-2. The transfer rate is set to 32.5 Mps because the transfer rate can
correspond to the transfer signal pard3ster of every TS signal. Meanwhile,
such a mul tipl exi ng operation may be executed by using a clock of the

o ocossi g EKFEs hesou gnek B eI e abo o R RS ML L0 ea by

using an ing 'aﬁéhg%eﬁéiaﬁlké} petdlichUSHY AuRRiskes Wheexitdted THUghed TS
signals are the TS'signals of the 13 segments corresgondi ng to one

;:hann](cal , tgé\lijﬁléa thflmSi spirent ismguttiplewidt PGB YProgram Agrel BetesendgpinpRidsil gihal
ransferre only the se S t nber. is..0 with

e e T i
~the TS Ségnﬁléqe'&anaf%ﬁd}g% ?gﬂgﬁ%nﬁl 16RO 2B &b OCKMRBARRBAGR) ohRahedsd in

each TS sig I's cor ased on a difference between input tine and
out put 5 ti signalfba atdognfdrmiation log tHeStransfer parandtagsushrasdhe TBHIC Meanwhi | e,

not only the TS signal but also jnfo tion on . the transfer.paranmeter such
as the TMccinfprpaiareanddhe serevReC 9é’6‘§{ '?Fé“aélﬁﬁr‘fﬁ@?h PISFIBP R %M‘f ch are

inputted fromthe LML D6 QB Zaki 004 BF ARESehi ificad of the
receiving uni ?IJQIS%S‘%&%%/ zggmﬁ%l&ﬁ%l g)?ed?ﬂtlo l[6(5.17)047] AI\Q‘% séf)zaurdé% ?%g circuit
302 i ncl udede ntultipiexdd mul ti pl exi ng- transferring unit 300-2 inputs the

mul ti pl exed stream signal fromthe TS .nultipl exi circuit 301, separate
t hg pl ut@l i 180431 or iﬁg%ﬁéFPaT@”ﬁ a3 Wrigphudein the P&l@gﬁ“%'r eam s!ognal ,
and out puts f ] il ikt i ng unit 400.
When t he inﬁrgﬁﬁgg%%4$?%ﬁggﬁ stﬁrileeg%ﬂ‘?lh%g%gtsrééf%ggﬁ? lt)frrlrarlgl':t ;ﬁ%nggon t he
H\ an§r1‘s er loa_hﬁimpl lexing Wiitua S 0l heepaEO hie il wraligt o famigindli hsigsals froht thel exed by
e mul tiplexing circuit 301, the TS separating circui.t 302 _simlarl
segar ates t ﬁbﬁﬂ]&]@@q firesrneigngnandppuls cach Sﬁé‘e ﬁﬁ?%ﬁtﬁﬁéﬁgﬁg@§ 40 si gnal y
and outputs. t 2 : T i i t T ntrollin
ol rouit 400 tr e paRg ik 3. Wch OBR e R iprcd BmNRIEEN 17t 400, the
20 i nputs edigiVekatidif & fhatiranfer phameasresucis adiliedl MO nddrieations whichiipl exi ng
circuit 401, an OFDMfram ng circuit_ 402 rse-Fqurier-.t sform ng

circuit 403muidplaxed puthend§ muléplenng &iewihg) _f,ii the {SiseReRtGFEHt o0 | be
?g_s (r:nrJ: ? ?gl 2%1’%3&1‘9{ sroegé?a][tes}gg ?ﬁ\’é?@é%ﬂfo&ﬁlh@&l, W oD thel MGHHHERd sHBam
signal, and outputs the separated TMCC information, etc. to 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 a 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 (N etwork Information

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




OFDMframng circuit 402, the reverse-Fourier-transformng circuit 403, the
25 transmtting-converting circuit 404, an anplifying circuit 405, and a
TMCC controlling circuit 406. [0049] -Tde re-nultiplexing circuit 401 of
the transmtting unit 400 inputs each TS signal fromthe TS separating

ircuit 302, inputs. a TS.si ; ing
11 OB AP g B Mg e

retransm tt TRgC@RPAfalig clrcuf 06 A1 ssticthe hfulsplgRmeSramex pattere basedemat i ons
such as deletion/insertion of NULL-TS, correction of PCR . replacenent of

TOT (Time Offfedeputiesbiransferqtasangeieiof Naxt thase-wariplexmgciggstitdfl Table). In

addition, the,re-multiplexin ircuit.. 1 I r et | t -14-
transfer paF‘ét’#éIﬁE’Fess(ifé’ﬁmg‘gg £hé Ft?egr%“flueél%%%lggp E‘g%%p%tﬂgerg’g%@rdgg?ﬁ?%ro vtg ratio
from thes TMaGigiendd o8 lsighdl @ queptiet 406, and sets the multiplexing frane
pattern based on the inputted transfer ]loararret er. Next, the

re-nul ti pl el058] ci r Tbe re-godtiplaxingicpreix 48! deperaiphthesaemprt asgn@ant i pl exi ng

franme pattern, and_converts to the .5 nult.iplexed TS si t put .

[ 0050] The f‘g_-eﬁg]? &isp'sll%‘}?i?ﬁ‘bo'&ﬁp}%f&i’ﬁass&%‘imgégpg’_ﬁ%?g%n't %i%%lgvré@eﬁ&&atglgi gnnent
for each TSqgingnad whthoit BB adsiiBe@SRé SRR ert M fOFABOIOR- oulRARWbltkat for the
segnents whi ch are not assigned, the assignnent information is outputted so

that the NHeINUBLsTYsminal i apppoptelatnstiyed. ns¥herd retyinsnissiotet r ansni ssi on

10 frequency i s not. described in.frequen i nformation, (fernrestrial

di stri bl i oHCILPSY éf'rflﬂteée@f"ilg?doﬁn) re@élglcél:r”i lﬂg%n}aﬂoflﬁgi%ﬁf%aé%hs&@ﬁgp i nf or mati on
of MPEG 2 SusdifResdriifor) G tbsitel b &6 NI 6f PO infHinaB@f Mt ze of the
retransm ssi'on fregquenCy according to the se?ment nunber to be

transmi tt edSystamt thesre-mikiplexding ¢iraustfilssiden vetuscpidhe yetragspissipnousl y

determ ned, _.a value of the transm ssion, 15 .frequen i s.described at a
transmitti ngeg‘i‘%’é?’ e to iyl n‘t‘TBﬁrstr?ib.sestir : mi&%/deqﬁg}?giﬁ iw&eﬂgtfe
previously éﬁﬁﬁﬁiglieﬁ%eqh&?cyr i§ pRatidiisB) Setbrdin€d, CHilhe d0hekRBsARSHN O &
previously provided packet "of "the NI'T. [0051] Here, the nultiplexing frame
pat t er n1slef frageenayrisilescribed hea tassmiting dide, homlevep ivdenibe bpemsdion, and for

clocks inside the transmtti unit.400.in the .20 retransmtti appar at us
1, the cl ocfd(eﬂ‘éerl‘}é’éﬂnﬂm%mflgg(fﬁw sth(?dﬁﬁ@flg%’fmgs?ﬁc@ﬁt%hirfglgc?ﬁl th the

retransmttj ] I figrr.node and the guard interval ratio
{ a@?ﬁ?ﬁ Sb'l%vi]ded-gﬂ@két o Ehel 19

are set so th signal can be transferred, whose

[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 own TS signal, based on the transfer signal parameter of each

25  channel, which is inputted from the TMCC controlling circuit 406. Or, the
transfer mode and the guard interval 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




transfer rate is the highest of each TS signal inputted by the
re-multiplexing circuit 401 and the owmn TS signal, based on the transfer
si gnal paraneter of each 25 channel, whbeh is inputted fromthe TMCC
controlling circuit 406. O, the transfer node and the guard interval
ratio are set s t he rat .ed; | to or higher
than the hlﬁ)ﬁ%eg H%FQ‘?] 157 Pt ptcﬁaeg \Aﬁgﬁ?&%l?ﬁlentrh\eé@gﬁﬁtl ple >H<?ng circui tg401
may input igfentBhivaleQoftilerieadns bpératogy)alidpapiondagrier, ahntedl daga, previ ousl y
set fromthe TMCC controlling circuit 406, and nmay set _the 30 nultiplexing

frame patt eetn, bad gehevatcs hrd outanistthe casrighsimbal datpedfehe Qigddp| Hepg an

OFDM fram ng, cir.cui t, 402 ts t | i

assi gnment FHCAHER ARG rqqd&ﬁ«?#wgpra LT ttlhff) %{Efc%gn%ﬁe e&?%h(ﬁ%i H%dssss:ﬂ gl}ls the TS
signal tp theanhsegrRit.deaendpasen Hr&&lcaﬁﬁiggﬂémm d ik tiodefor combiatigs an
error -15 correcting code so as to adapt to the transm ssion_in the |SDB-T

net hod, exmrualéﬁ-r@;emdlmw o thd I&%-ﬂe&kﬁl tegespial digiteleiceubrogdeashing ot

carrier, control, data ner at es Qut symbol
data of thememph ot Plerghatdﬁ’ thﬁlﬁﬁ%ﬂ‘?ﬁfﬂ‘“&ﬁbmgﬁngapf ?‘%g%efcéo@nﬁg%’@[él{“l“%f %/he
pi | ot carrl@ Qﬁp&;@gq Qf mtﬁ%f&mﬁhb;ﬁtm)mm rremigsdcieatis oh ghe al

roadcast |

t el evi si on ng nethod, a nethod f conbi ni ng partially-received
units of theultHbBiig finlve fatterrest by dhe mrguktmllewmﬂ eiscuit @dcasti ng met hod,

etc. That is, the OEDM fram CII‘CUI 402 am n for each
segment10 A F0F3k foT%feVSSFetlﬂ’g‘“ﬁ:W? PERPRY fa&ﬁgﬁgén%“?ww%ﬁ t?pl exi ng
frame patteg rﬂnlﬁ)qtda&yfn%IHQhé PN RhBY IcREuiE 4D EUeterd Foudilr-{:20I8ImsTthe

reverse- Fourier-transformng circuit 403 |nputs the carrier synbol data
fromthe ORD: forasschgymbok und gdf2ates e viereswavasomi digital siggfbrns the data for

each synbol, and generates a ti m al corresponding to
one synbol %ﬁff@csﬁggm °Né§<3fmbctll’i’ ﬂi‘eeégf)g)é Fﬂﬁ&r%’uﬁr Y?Ig%?PB?m ng c:orcw tg403
dupl i cat es éa&tf@rrnqn%@frgﬁYam Ao s AR e brBeikdd s ebonmedi gi tal i gnal

correspondi ng to on to insert; repeats t peration for each
synbol , 1ﬁndwavﬁfpuh$hg1tmés@mcﬁregpat’adlmg tegoTte] s:rmhﬂvbtmm‘ert whe#h thes obt ai ned as
descri bed above. [0054]. The transm tti rt| 404 i nputs the
OFDM si gnal omﬁrataon fqrﬁéc@%}i’ﬂ m W?ﬁ%nﬁ%égﬁﬁﬂl% fle:ar{1 é’tﬁ %OFming circuit
403, conver@”ﬁ]ép1 1§9b1fa‘i1f‘eﬂuaes%¥cr%ﬁ%g%‘9 on an output frequency of each
segnent in the previously- set retransmtting channel, conbines on the

frequency ajdosent i oihe &Bﬁhmﬂtlmgbgnvertmg 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 the re-multiplexing circuit 401, the OFDM-
framing circuit 402, the reverse-Fourier-transforming circuit 403, and the

transmitting-converting circuit 404.




generates the signal to be retransmtted, which is a RF signal obtained by
bi nding the one-segnents. The signal to be retransmtted is anplified by
the anplifying circuit 405, and is tragsmtted through the transmtting
antenna 501 and the 25 transm ssion | eakage coaxi al cable 502. Meanwhil e,

while the transmtting antenna 501 aad t he transm ssi on | e%kagef coaxi al
cabl e 502 af®56hc| udsdiessritsdgboye, acerdingdAhorbranei HRS ARRATYR 4 1P
configure. [;0 Ne i ' ik d 1 i se-hd¥188hLE ON ON
the synchr E)hﬁﬂgg{:?téﬁpglgg% r%g%égﬁ#éh??%ﬁg%&% 13%2? B’gygmst ertﬂ{ hr o%gh t he
TS 30 mul ti pirexit 80t kivdesibedsrdanly TSrHigrml BOQsihg andok freqrenthensidectbevi ng units
200-1 to N, and outputs such information to the re-n‘g?l%icfl exi ng circuit
401, the OFbmRsmittang weit 4PP.cuiheraly a differcpes,amene S RO IedusAsed Phi ng
circuit 403 h AN [ ' it i35 O 0056] As
descri bed as%@gfs é@%%lr%{faﬁ@%?a c%&% ﬁgg@%@rgl\aé%}rln!btg tgl P%dgr{)g%palrn ;atQiéglo%’ %'hc()err[3 t he
terrestrial nfilghleRing¥i@atc@stseRghsmghilleiing fahregtaaerd baskd gn ths trérséer
re-multiplexing circuit 401 nultiplexes each TS si gnatg) by chi ng a cl ock
frequency i signalepargrmeter inpvétasl dromh e iYIECavptrolting dprpit 400428 er ence anong
t he cl ock frequencies pf .5 . TS sl [ A hannel s can be
F{;ersoeﬁl,cﬁ TS grgaﬁ r&ﬁ%%d?fbﬁg&?{he%ulﬁp%ﬁgaﬁﬁ¥ ggﬂcterﬁ.

absorbed. | t'he exing ci ets the

mul ti pl exi NghEfeBYEa BFtdreid? RasRdhe trahdter dipan pheimetais @fiahclpss aipaniesf 4 nput t ed
fromthe TMCC controlling circuit 406, and nultiplexes each TS signal
dependi i) oplurdlétyrafichamedxtagbd sheptbedat Hadascribpd @by begaWie théer ence anong

the transfer.signal raneters of e ' | b Yreof
channel s caﬂlfgeég%"‘t?é(??@éedag%%rg SEF F%(eégdg%o@éel,g?%eséé{%ga%ﬂjgmr%;??%decpences of
the clock fERauEne RSRBhHNRhES BRSiGh] & igNeirapanamdtiegemeniteébgh TS si gnal
can be absorbed, when the signal to be retransmtted is generated by

combi ni ng t hembayieg theewpaiatpdesemeni ydwse sepmant npmbpeis G, dhostablge st abl e

retransm ssion can be reaglize i thou i : YA :
char act er i s{F{EARST{HIH, at?es{eagze\r@e‘?ﬂ\r}]\%or ) dgglﬁ&%g tggﬁ%c?{é’ﬁlﬁég vr\né{dtt%necg's
frequengy rg$QuUiCEn8vdrkR3hn b8 eonfRRIréBitA/ €8 HidqRessl ebGrce snthaetirl so
received in an area such as a building shade out of doors. [OOSQ

e

gi tal

Accor di ng t potthldemestiterssniice Fargbepipareseived in ppprepisach as p guildingsh
br oadcast i ng sigpal illustrated in Fig. 1, the TS multiplexing circuit 301
of the TS 28' M9l exi ng-transferring unit 300-1 provided in the

recei ving umyis7200 $idBrding 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 can be
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 T§ signal, the new content can be added to a part of the stgnal to be

retransmitted.




mul tiplexes the plurality of TS signals to generate one nultiplexed stream
and transfers the signals to the TS separating circuit 302 of the TS

mul tiplexing- transferring unit 300-2 @7ovided in the transmtting unit 400
side. Thereby, even when the receiving unit 200 and the transmtting unit
400 are not close to 25 each other and are away from each other, the stable
retransm ssi[%ﬁlib%‘iﬁ"eﬁéz] realized. [0058] Furthernore, according to the
retransmtti ppa : e di g ’ sting signal
“illustrated [%9& g. N%%Ht%ﬁém@ez{d#%p?izpfvgy?‘ﬁgésagigédéuijt%E%%m?lﬁgﬁglg@ each TS

si gnal fromebedifiEns epasath aigaseithatihd¢ red3i2 ingamdt 20Gand B© tranpmitting kit

i ndependent generated TS signal.to re-gié‘(bi pl ex.such TS signals.

ly- . .
Ther eby, beéé@ué‘@ dlpge toeaphpihep eXigngd itd P 1agiAm LARSUANEE a2 new content as
the own TS i - 1 68t 2) Rit'the Rrresfial Si gnal to
be retrSansr%gét?%’gl.m%w&hgFgﬁ%%gjlhﬁr@%ta%gfkaﬁ%(@g]g Next , %m en%oé? ment 2 will
be descri bedjgiAhbeudoptiagefgnahsccoedihgtt termbddimerswdtheprass inveation.he
receiving unit 200 and the transm tti unit ., 400 are close to each other.
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Fig. 2 is aAplchersmaitting am&rqttpaatmfétlii%dﬂ%r@ewmﬁ aenng | Gh e plupplity o
retransmtting. appar.: | - f.0r .t 4 Ightal

br oadcast i née }vdngﬁmg%:%@'gﬁﬁge%%%néﬁggg{n&e@’ gﬁrtt&%%h%{rtg{sgeaﬁt% niﬂlﬁventi on.
A retransni tHi Ngdape aadhiBsidnileuklape esaxidieablesORyi Ag cantpaning thO0, t he
plurality of receiving units 200-1 to N, the transmttin unikl 400, the
transni 801 ngeteamseiftiag agparatusriqof the embadisans § ilbgstrateddnddec baiibdhe capl e 502.
As conparing_ .the retransmd4 tj g : i

1 Ustr at eatstpigmying pRRAREZS! B2 R e BES TR

enbodi ment  2phdrhius bfAihe Gaind ifriigat b3th agputetusiatinde appareiving atezié0sane in
that both apparatus include the receiving antenna 100, the plurality of
recei vi ng uithe glupdity of rasening waits 20hk i Ni thedrassmetting anit 400, Mer ansmitti ng
antenna 501, and. the transm ssi . ' alop, 15
appar at us a;tré'm%‘[ta?%%m%%%g@fisafl ggl%é ?%@%ﬁ@%?&%ﬂ@%@ﬁ%@%g? %)’s 2 does not

i ncl ude 15t hgpdSafalatd phtaké Bané iamaf Serbigsoiitng appratusshdod nol hickudes
because in tﬁe enbodi nent 2, the receiving unit 200 and the transmtting

unit 400 ar ¢heTHowiltiplexiogaransfarang uaiss 20l ond 2i s Thetisheeaseanibe o nul ti pl ex
each TS signal d nerate. one _r il . : LS,
re-mul tinpl e)?ml?agn@?nggi, € A5el ey ng{uiOtO a?idefﬁggaﬁstnﬂlm urif 360 b% 154380

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 200-1 to 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 [0060] As described above, according to 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




20 transmtting unit 400 inputs the TS signals fromthe receiving units
200-1 to N respectively, which are close to the re-nultiplexing circuit
401. Meanwhile, the receiving antenna IB00, the plurality of receiving
units 200-1 to N, the transmtting unit 400, the transmtting antenna 501,

and the transnj ssi | eakage. ., coaxial ,cabl e 50 re descri bed above, so

that the deg%rfn]’?)?fl‘geﬁ T\‘R,iail?arg(éftgﬁﬂgpg 0 t’fge%rmﬁe%s descri bed above,

accor di ng t pr{BEdinfint grsm’ tting apparatus 2 for the terrestrial digital
[ I

broadcasting signal illTustrated in Fi 8 2, as well as the advantageous
effects by {061]et r Aeshiantcmiypdapedtriavikba destribee e owmplgiofthe differences

of the clock frequency and the tr fer si.gnal par ter of .each TS signal
can be absof 8&1?%1‘?\"(93955“ LHAE tl?egtt %ﬂgﬁ?ﬁs{gfc%_nglgﬁ? eyraegﬁlFizlle 0\?\& t hout 30
degradi ng 1t jgn&haehy hbihr 02406196 N kd §§Iur3_llﬂt§"toﬁ'p§int§1 MEgWika BRIk be

configured wth less frequency resource so that the portabl e/ nobile
servi ce candberah slustratiogiavcedfiguration af 8w retratsndtiing dppatafin@gmbledieendut  of

TS st gnal . 35Tk (et K WGk b Castipt sl 1aStlinds B BARRenRT oo ™"
si gnal’ to be,d GLEansehlie: AlERRRGiARR lakA0SHEINEK the BciomRodi ment 3

w Il be described. An exanple of the enbodinent 3 is such a case that the
signal is rehteansia,tthelphyaldy plf wrcalvity uoits 28-1 tais fie TS mylagpipsingt us 400- 1

(0 0y, P SE PELIL G o s BB BTA WRA 2

terrestrial dhgida pnRade Ashisisnl G JREE B Ak rthskifufyihacinaTnt, of ~ the

present invention. ransmtting apparatus 3 includes the receiving

ant enna 100and tie tpdnsrmdsidrylecakageenekivel capleifd2.s RK0Cemparimg\het he TS

mul tiplexing 10 transferring unjt 3 10-1, the. plural.ty 0{/ T

nul ti pl exi n@ﬁtfqﬂéﬁ%tﬂégrapﬁﬂaﬂﬁilt%ﬁgiém odimpngl I]tl‘%émﬁqaiﬂf‘ 121 Wét?‘ th¢ ansni t ti ng

uni t's 400- 1 i i 4 &0t 3 Whustra®int g, 3 AREBSRI ON

| eakage coa%%tgﬂnMgé%lF&g a@é%%% %ﬂ(}ﬁ%gﬁgﬁg t he r%strraansrrrli t?i ng apparatus 1 of

t he enboesli meppardtuk lateuthersainedn ttrat Boty apbamtishintlnde theateceimbigi anténmg 18Pppar at us 3

of the enmbodiment 3 illustrated in Fig..3, while.hoth 15 a ratus are the
N the 266, nd i

same in t hatheurrlipphreseiying vifsdid-t ARy AR PRI
plurality OItraﬁﬁﬁﬁlsi?() bSaxtd Qabiel 2Nboh NP pALARSAL hbd (RY sAAE enfiae S01, and

the transm ssion gg%altéégé coaxl al cabl e 502,  both apparatus are not the
sane in thathe febranseittignagpatdtung imghpdesaher$S 3nultiplenthestranséeriifg units
il tiplexi ng-lB—rla\?rggs%rcrﬁ;fqgur%?igg ?s 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 also a TS distributing
circuit 303. The TS distributing 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




310-1 whose configuration is not the sane as that of the TS nultiplexing 20
transferring unit 300-1 of the retransmtting apparatus 1, the plurality of
TS multiplexing-transferring units 313G92-1 to M and the plurality of
transmtting units 400-1 to M This is because the enbodinment 3 is
configured to transmt, the signal to he retransmtted t plurality of

poi nts. [ 00B2psngHes ¥Rt 499 gl!USfrﬁ'@detFiﬂjl chﬁ|t%HSW&-“PEéﬂ’i‘étFé‘§Pﬁn‘&°]E‘ﬂﬁs 310-1
includes 23 the g i ' bivi-BQhihd Livalit 26Edhé RevEisg- 1 and al so
a TS distri tﬁen“d{ﬁﬁ«?u{gr’j‘ch:‘ﬁﬁ‘?@%%!mrﬁ%mgb% Bthidd b ng circuit 303 distributes
the multipl gyederStiResmis girabit 400, tthptransed tthng-¢dweemBigneirquitt @y theg circui t
301, and outputs the signals to the TS nultiplexing-fransferrin its
310-2-1 to Mupbfpegeirqdf §05,[andaba T ?@tFﬂlflflg prest %@é't rgﬂléf?%}f?ti“ﬁb‘%ﬂni ts

310-2-1 [ nclude the TS 2 Lrd ] in

confi gurat i g??dtf)q‘nsfrﬂtéln‘%éln?r;tgl4tﬁlﬁp é)ynag?altg&r’ gﬁeggfa}er}e?dlgﬁgaﬁon%yrgg%?% 171 ust r at ed
in Fig. 1. Ganrfkeunat Tapseceivihfentina nod, theppleralingof reanbfirg viit200ni tos
310-2-2 to Mare also the sane as that of the TS rEJItigI exin -tiansferri ng
uni ts 310- 2N thetsangelittingsanteraacdOinf arsliha tiapsmissiop feakage © %&@rﬁfg{% %ng unit

400 illustrated in Fig. 1, t ransm.tti [ 0-1 includes the
re-mul tipl e sﬁﬁ%%{@}ovﬁﬁ, ttﬂghttge%‘:‘%ﬂp&%gn@gﬁg’@c@gﬁ?t 402, the reverse-
Four i er - t r angded M NQsGeb&riticd 03¢, dcbrdliipA03ne tetiangmitiny appirags Sifocui t 404,
the anplifying circuit 405, and the TMCC controlling circuit 406.

Conf i gun@t i the tefreSrihdigiteblrrondaastingsignaltibusipeedingiie s 4P S&4P&o the same as

that of the transmtti unj,t Q- 1. I [V : he
plurality oF&Y”é’é%ge\?P%Bf}g%F fl%{hfgﬁfl etr%trari%!%%f[ﬁg%? P%ﬂﬁg%itﬁﬁpﬁg&g%%g%ﬁg 501, and
the transm i Gflalhedkagre oA t8lbe GaRIRmBRA caarte wasatiitbeoabthee, so t hat
the description wll be omtted. &0064] As descrj bed above, according to
the ret r ansplurelitypfappamittiog ugits 490 tol@pluRdity of paifs 1esPecdivgi® al  br oadcast i ng
si gnal iIIuTﬁr%t d in Eig. 3, the same advantageous effects as that of the
retransmttitng ﬁg‘ﬁéﬁ“éfj' s of the enbodinent 1 are obtained. The signal to
be retr gsm'(géde%q* CANRE dhlcRitsolicht @) HIIDBR ddterib@l. urah ekymple dftansmi tting
units 4 to a plurality of points respectively. [Enmbodinent 4] 15 [0065]
Next, an emkothodoment4 inisi¢h beasddbairthpeageiving wé?ﬁﬂ anchthertrp@smEhipg4ptent 4 is

such a casegbﬁ%ﬁgf%@%%ggg@ngwgﬁiaﬁséé%pre%gggétggtﬁé@;ﬁ&%@f_{???%&mit 400 are

not close t VE he renot cated.
receiving unit 200 is transferred through the IP network to the transmitting 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
25  the transmission leakage coaxial cable 502. The TS multiplexing-transferring
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




receiving unit 200 is transferred through the IP network to the
transmtting unit 400, and the signal to be retransmtted is transmtted.
Fig. 4 is a block diagram 20 illustratifg a configuration of the
retransmitting apparatus (enbodinment 4) for the terrestrial digital

broadcast | n?%?-ilgdrﬁﬁl?. \%ﬁgst chhggu}a??hggn&?ﬁggﬂn@ﬁtﬂ of hE TPMERPMxiAIVENt i ON.

A retransm ng appar a I ncludes e recelving antenna 100, the

plurality ofrahge@ing uibts BO0LSardDD of tHe@ettbnsktiging Sppadatiispl. exXThigist beamssker r i ng
units 320-1 and 2, the transmtting units 400-1, the transmtting antenna
501, and 25thetrsnhodiment 4 isiconfigumldde drangfan? signeldpreveahby thefgmptely-

mul tipl exi ng-transfer.ring. i.ls ' xi:ng-t:r ansferring
i 5" 320- 2gple A ErmEoe AP Rug e AN o B bR ARG PO
retransng tt 4 ABRANSUShS sighal ©d6he rerbogiiment 1 illustrated in Fig. 1 with
the retransmtting apparatus 4 of the enbodinment 4 illustrated in Fig. 4,

whi | e bot h HM686i at uSpesiBeallye theah® multiplhwingnsiesungppisy 240 1ngledeside t he

recei ving ant a 10Q, the.plurali of [I.ecel Wi ' 200- & 10 N, the
transmtti nﬂ‘eﬁfﬁ]f‘mﬁtﬂg?x‘f‘ﬁ@“ﬁgéghillﬁ'%lﬁtrﬁgedalﬂt%eééi\r?aﬁgﬂgg %Iflgztg%pesuﬂ?é ansmi ssi on
| eakage coayirglit $8R! eriROD-chRbinAPRaieS UScapkledithe hfileipteXed sirarh Bighal t he
retransmtting apparatus 4 includes the TS nmultiplexing-transferring units

-20- 320-1 andtifexdiomethediff inglifriexiog cireuind@l,eeeersiesandk pepkat. 31 t he TS

e T . q f Al
g;pglr gt iél E?raﬁ%ir“gsnf %%%E%ngq{gﬁge gpnﬁ%}&%ﬁ%%?o%tihéq?o%ﬁ#{ 3&2@{8 tn ?ansf er a

si gnal recejupd.MhotiBfisrenni el y- located receiving unit 200 through the IP
network 330 to the transmitting unit 5 400, and transmt the signal to be
retransm tt §067] 0066 he FSeuiltiptexlingrfransferring units 82912dnrhuges hgnst erring units

320-1 incl ud t he .TS. mul.t.i pl exi ircuit 301 i)lLustrated in-Fig 1 and
ST o0 an' | P seosentinegireoy pha Beed g £ hd alehn b oS euQutie, - 20
the multipl ¢xedp SESATISE BRAlt 3 MM dcbRteURAP ¥ckdI @hrbBithd IPPheRwbAGE 0 1 cui t

301, generates an |P packet, and 10 transmits the signals through the IP
net wor k1830ftom thedPXSpsulirtg gtcexi Hd. deqapsidésihe IR gackettandpperntesthp67] The TS

302 1 11 ust  Qrea] RReRel SHaTC SR Mot Bt e | rpr PRl DS Crpe
330 151 om FRE e O o e o L he. | b packet, and
gener at es t hensmoitiing wait 469, the plaexeidting aemmasilinand the tramsmigsiant leglpgehe TS
separating %g)a[x(ia i(;[abl?éog()ﬁ are described above, so that the description will be omitted.
20 While the [P-capsuling circuit 311 and the IP-decapsuling circuit 312 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
25  advantageous effects as that of the retransmitting apparatus of the embodiment 1
are obtained.
[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.




The receiving antenna-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 betl above, so that the description
will be omtted. 20 Wiile the IP-capsuling circuit 311 and the

| P-decapsul i ircyit 312 include ffer for, controlli.ng the
transmi 'Ito'ti né&gwjl re r?/’i%duil%%%gﬁ]ﬁ& @um eteaféété‘uafgi%lt8l1""“?%r the buffer
wi Il be al sq oMb si @ﬁ%ﬁ%bﬁ%ﬂiﬁf’f%étﬁé‘dﬁ, AL UEancAeE Odiguged Rith BRht

S

retransmtting apparat or the terrestrial digital broadcasting signal
i || ustrat ed segméiitg, ong, seginensanbr@Segaven cagespesde fd detindepend¢mdilSof t he

retransmtting apparatus of t enbodi pent. are _obt ai ned. nbodi nent 5]
[0069] |n t @ o%libﬁ%ﬂziféf‘t&f ?fgﬁﬁﬁergf’lﬁ%ﬁrg%i‘éi&%? g’f‘?agicﬁ%%ﬁxﬁ ‘gesc?mat t he

partial | y-regel bita1Qfoi d b &S BRI ofl Skl t @l ks, B oadcasti ng
signal i § gjgﬁggﬁgocﬁaggﬁagnglsepgr ataelgl?ésanld ?he separ at ed par?i ally-received
unit is contiiluseektain Rigt 8,ais ta ¢igkicbroBleaktings aeerboatiutehin tbe Vichlbybe descri bed

bel ow that the partiall )[/ received unit of the terrestrial digital
tel evi si on BHGEHEL8e PRyt S$RENS-and the terrestrial digital voice

broadcastin Q{}é‘} 1&?3' }?E@qfﬁ@{i‘?ﬁ&?@f @0 getfzﬁ%ﬁﬁél?%}a?bﬁ@tusfo% InleBh6@imdiesas as

illustrated'in e terrestrial al voice broadcasting
signal in thige $5RBasTthaedhidd retonsmittiagreparatisdanfd desceteduint theei ght

segnents, one segnment or three segnents corresponds to the independent TS
si gnal . 1A bresdediments 14p 4 hd D sqebang pajls %‘?%?Eg&n\?&%@%%ﬁ%@j&&lwg
executes a g ali ol gt .al j A5L] | nee Shapnel . For
exanpl e, as§61i8+l#{l?§tﬂrrg %%gtf% %Fgﬁ aé‘?m%‘?cgr‘?%ﬁg?g’%?%‘b?%g%%&?th f%gsgair%g execut ed
in the 7 chdxpughitid Améme td0e dhghtcebdggreoteartin@oizdlit A0L ofifiegeceatingn of t he

retransmtting apparatus of an enbodi n@gt 5 {'s, ,thgr sag%;as f hat 0{1 t he
retransm tt iusgs aggdrtatlf@eliﬁﬁ('Shf‘zlteEFé%t&lPﬁ Hal; tglepisiom brogfefspESierel F 1y 4. The
recei ving unij Oy 1. N, he I [ =" Wy [ TR 3 evdision

b oadensti natfstddidiYolle R8oal i SBEL SPhIdeBhedALIBLaly UBLBEHOT,

t hr ough 1she camie fianl §R. infiteed eaeitiandigtarelevisiomgboadaasiihg 2ighalomdithe

receiving units 200-1 to N selects the terrestrial di g'h%al_ t If i sion
br oadcast i ngnmitigdderresiriphdigiteloroieeshpadpastingtienal, Goract e?éﬁ:“éif’ ﬁ‘ﬁ si gnal

o, 2 ot BRSO ANEI ) 8 FIeP O omA e o
[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

25  terrestrial digital television broadcasting signal, and the transfer parameter is the
transfer mode 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 parameter 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-




inputted terrestrial digital voice broadcasting signal, extracts a RF
signal of the selected channel, and outputs the I, Q conplex equalized
base band signal. [0072] The re-nultip?®xing circuit 401 of the
transmtting unit 400 inputs information on the transfer paraneter such as
t he transfer_node and.th ard 20 interval rati [ T trolling
circuit 406,tra§1§ Oém{%ecufﬁ?ﬁt‘g%ll&%‘iﬁﬁgnfp Flgrrtéon %na{hteélfagls{% g}&h%nert%éﬁfg%gt ted
transfer paiapskemode sh e fbRd iftenel fitiol é8 thé TMEC cbh@bigisg citclit b6,
exanple illustrated in Fig. 8 the nmultiplexing frane pattern is set to

t he transf espenifies Bednasfehmogaand thnguard atervak ago 5p 1at trefrgnsier écause t he

t f ter.is.the t f 3 th d.int | ratio 1/8
1 Che 25 GPFBuTy e ighESh phf ARG TaRe sl et ARG o h SR e
transf er s pagaiRiagid ih$i%f89 thd frangtemod®9dand tRnghatd rraval chtionl/e6 WAl usedt i O

1/16 in the terrestria igital voice broadcasting signal, so that both
guard inter\{8074]at i ds dsaimidfdborermcchrding Wb retvmbmitiing lapparatusdor the

mul tiplexing fra attern s set.so.that the transfer rate becones the
hi ghest dep ms@&%{aﬁ_@rqqﬂaﬁ%&%aﬁﬂrw BATDEE % 81 BBS 1 al digi tal
voi ce 30 brQaftastcbifebanad thak B0HRlretTARMIRNG HBarafIA 1 &) 4 bf gaesf or ni ng
circuit 403 duplicates the guard I I

i nterval signal based on the transfer
nmode and t hemipodingknt Attedvaxt obtined. wiihe Hransfer parsmdtenyanchmified sauthat theexi ng
circuit 401, That is, the reverse-Fourier -22- circuit 403 inputs

i nf or mat¥ on tr&HSf?ﬁ@t? Peacﬁ’é‘?eértﬁfbglrgiﬁ%t % thatg ﬂ‘fﬁ%eqcﬁé)eg‘??eﬁn@f’ gﬁaﬂ‘?n{%b transfer
mode and t hﬁa&%&&s LA BE ¥&orb&d, bAd fal'l%@“tﬁegfart-fm&@%ﬂ Qnltl JT9LE tefedirial 406,
specifies the transfer node and the guard intéerval ratio so that the
transfer ratligitabedornsion bherdhagingstignahand thepircdtiastigite wicer bropdasting|
signal. In the ex le 5 Lllustrated in Fig., 8 the transfer node,3 and the
guard int er Sigpaly ggai‘? g‘é%eé?’g [Pé‘éﬂ*.l‘gl ‘ftg?fﬁ? b,&scoﬂé’é’&erq[tﬁ ghasanitisde or di ng
to the retransmtting apparatus for the terrestrial digital broadcasting
signal of the enbodinent 5, the sane advantageous effects as that of the
retransedtting apparatus 1 to 4 of the enbodinent 1 to 4 are obtained. The
transfer paranmeters 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 -23- CLAIMS 1. Aretransmtting apparatus for a terrestrial digital ‘
broadcasting signal, conprising: a plurality of receiving units receiving
terrestrial digital broadcasting 5 sig@#ls of a plurality of channels, and
sel ects one channel of the plurality of channels to generate a TS signal;
a first multjplexing-transmtting unit inputting each TS signal generated
by the pluﬁgﬁﬂg@éof receiving units, multiplexing each TS signal, and

generating g my f&@h%ﬁﬂn%%ﬂ%mu% G Aerbfiribl @i@lﬁm_esrbaa&asang SigRmd

mul ti pl exing-transmtting inputting the miultipl exed stream signal

transf erredcbmptikmgf i rst multiplexing-transmtting unit, and separating to
each original TS signal;_ and a transm tting unit independentl|ly assigning
each TS si gnal §é’_&‘éﬁal&l_§yeﬂf e HE LS etV IRS Weﬁfr&zi%?aﬁﬁé‘?‘?sdﬁ?sctﬁgng_ unit to
each S.eggen%igﬁgﬂfdfgl;flhﬁﬁﬁfof&%%ls}eﬁldbs%lecgs%rfe@hﬁﬁﬁ@erttﬁ@HIuEﬁﬁ?%Pt ively,

det erm ni ng multipleximg frame pattern wth a transfer” signal paraneter
Ob][ ai nfad by chimirfeld togehbratas ISgac];TS signals, re- nultiplexing by using the
mul tiplexing frang pattern.to conbjne all the TS sigpals, and transmtting
the combined si gridPsmudiRornggnsItine Wt ingtiftingasich (s End geperated by
retransm tigy ARRAY B Hiel Wiy Bl ERARbIELAL ALOTS Aol 0RAGRALEAG 81 onal 20
conprising: "a plurali'ty of receiving units recel w%g terrestrla‘% digital

br oadcast i ngnuliplgred sren sigpklupatansfer;of channel's, and sel ects one channel
of the plurality of channels to generate a TS signal; and a transmtting

unit i npﬁé ting easeeprAgnyitiphingréinayaitiéng BRit inputte the myl{iplsred stteamy o vi ng
units, indepe i ani e o _ _ : 3 _
a'si gnal |t o Baer QB L P LR R PR SRGERBnE R 5 1

frame patterBchbdigingl TS sipgbkandi gnal paranmeter obtained by unifying the
assigned TS signals, re-nul Eri&;gl exi n% by usjing the multiplexing frane
pattern to conbiiensmittingyaitiglenegdently assigangcanh hSisignad sepsatedhbitlifed

el e 2 SRS RR S P Al DSt
15 retransmitted respectively, determining a multiplexing frame pattern with a
transfer signal parameter obtained by unifying 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. A retransmitting apparatus for a terrestrial digital broadcasting signal,
20 comprising:

a plurality of receiving units receiving terrestrial digital broadcasting
signals of a plurality of channels, and selects one channel of the plurality of
channels to generate a T'S signal; and

a transmitting unit inputting each TS signal generated by the plurality of

25 receiving units, independently assigning each TS signal to each segment
configuring a signal to be retransmitted respectively, determining a multiplexing
frame pattern with a transfer signal parameter obtained by unifying 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

30 retransmitted.

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

the plurality of second multiplexing-transmitting units; and




according to claim1, conprising: the plurality of second

mul tiplexing-transmtting units; and -24- the plurality of transmtting
units corresponding to the plurality of24econd nultiplexing-transmtting
units respectively, wherein the first nultiplexing-transmtting unit

transfers the geperat | tiplexed.str ' ¥ol Ity of
second nul ti pl e%%@lﬁ{éﬁgﬁg Eﬁ? ?ﬁ;r’%&?ﬂ%&ﬂ?ﬁ %ogl,%ggoﬁ{g%g hﬁ%p h{}ﬁlét@sdgrcsg%dd{d

nul ti pl exi ngyfifipRg Mt trdMiehitiichmiQuéputisvedgch of the separated original TS
signals to the corresponding transmtting unit. 4. The retransm tting

appar at us for t hvéeraintiesfirst gluldplgkingttransoiitinga snit fgnsfesmibie gearretsddi ng to
claim1, 10 erein the first tiplexing-trapnsmlti unj - capsul es
the gener at &4tRlEKE] ﬁtlree%?éa‘gg?lrtggh‘? Bli“éﬁﬁy 2 P §eang rn%ilr%%s1 Ie?%gﬁﬁsgﬁglggket

through an LBiefwork to the second multiplexing-transmtting unit, and
the second nultiplexing-transmtting unit receives the IP packet fromthe
first nultipl exieach of tasatand myltiphixing-aagsmiPingapais ks edrd afphpacket to

Forhe ter seamrEd iy S grle e b Rar SR EBPERY 1 02any one. of
clains 1 tos4, WieheirthdiRideeipestls fat (i irbaialblionslansaddassd gpadl of the

plurality of channels, thetéerrestrial digital broadcasting signal being
recei ved by atbmd toeteinvi,ng unit, includes a terrestrial digital

tel evi si on broadcast.in ignal .and. a terrestrial_digitalvoice

br oadcadfing si qué}% %ﬁgn}@gﬁ%@ﬁifﬁﬂ?w 13%83&&?1?38?"8?3 PR&PEF st r i al
digital bro LB s SéN SlonalReEP LIRS £ P PacRBehRfugh adi IMhelwbi® t4, Wherein
the transm ?Iggﬁ feﬁﬁ‘?? ?npu ga’each rof the TS sicgnal S, gand al so 25 another TS
signal for thassonhd mulgplaxingdeosmitinggndj 4fderi ng from t he broadcasting by

TS si gnal o eduhCaRBI BB Rt R AL FRsAre (s BepRaet ErBfefed
et b SRR LA e Rt it st
re-mul t npl exesadhyorignalgl kignd0 nul ti pl exi ng frame pattern to cbnbi ne all
the TS si gn%l_ > T%ré%‘}rgr%rr]nsitrgr}gsap%gr%tus for the terrestrial digital broadcasting signal
according to any one of claims 1 to 4,
wherein the terrestrial digital broadcasting signal of the plurality of
channels, the terrestrial digital broadcasting signal being received by the
20 receiving unit, includes a terrestrial digital television broadcasting signal and a
terrestrial digital voice broadcasting signal.
6.  The retransmitting apparatus for the terrestrial digital broadcasting signal
according to any one of claims 1 to 4,
wherein the transmitting unit inputs each of the TS signals, and also
25  another TS signal for transmitting a broadcasting differing from the broadcasting
by such TS signals, independently assigns each of the TS signals and another T'S
signal to each segment configuring the signal to be retransmitted respectively,
determines the multiplexing frame pattern with the transfer signal parameter
obtained by unifying the assigned TS signals, re-multiplexes by using the
30  multiplexing frame pattern to combine all the TS signals, and transmits the
combined signals as the signal to be retransmitted.

7.  The retransmitting apparatus for the terrestrial digital broadcasting signal

according to any one of claims 1 to 4,




conbi ned signals as the signal to be retransmtted. 7. The retransmtting
apparatus for the terrestrial digital broadcasting signal according to any
one of clainms 1 to 4, -25 wherein the-@surality of receiving units generate
the transfer signal parameter fromthe terrestrial digital broadcasting

signal of one selected channel _respectivel a h tting unit
i ndependent |y ayﬁﬁ%ﬂ%glﬂmﬁ}fy phisCH: msgi%gl%h?rgpegtg%ﬁﬁné{egg%ﬁn%lm configuring
the signal },%a%%ﬁg%ﬁrﬁ‘mehfe%ar ESRECELYRlaYingGLRAINTMEe stleeted Rhbiriep! exi ng

frame patte e transter signal paraneter, a transfer rate of which
i s maxi mum efspehivety,andf er signal paraneters generated by the plurality of
receiving units, the transfer si

si.gnal ranet er hei talned b ni fying

the assigned T@les?@ﬁgllgl,ngr‘%‘-“rfﬂflgﬁeﬁfigﬁ SEBPY 5?‘%&;0&%8%%&1 1?%7 teox-élél_ﬁjg.'jJ frame
pattern Lo 10 Iﬁ&mbﬂﬁglﬁliljl {28i S & SRlrinsAREd kEpRSHALS, ddgmhasthaed
signal s as tHE S| gnal“to e retransmtted.

multiplexing frame pattern with the transfer signal parameter, a transfer rate of

which is maximum of the transfer signal parameters generated by the plurality of

receiving units, the transfer signal parameter being obtained by unifying the

assigned TS signals, re-multiplexes by using the multiplexing frame pattern to

10 combine all the TS signals, and transmits the combined signals as the signal to be

retransmitted.




