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characteristic in a comunication system using LDPC
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parity-check matrix of a Low Density Parity-Check
(LDPC) code. Paraneters for designing the LDPC code
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In accordance with another aspect of an embodiment of the present invention, an

apparatus is provided for transmitting a frame including control information in a
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DVB-S2 LDPC code; FIG 4 is a diagramillustrating a
parity check matrix of a DVB-S2 LDPC code; FIG 5 is a
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matri xes to the blocks. In synmary, it can be
understood that a parity-check matrix simlar to the
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reconstructing a parity-check matrix of the DVB-S2
LDPC code through Rule 3 and Rule 4. Also, it is

exXRemhfch teﬁﬁﬂlntgl'h@c@yt@ riﬁ%g&&: 6f @@ @?oa@@z{ht p&vggner at ed

f

pr o SLlagh B 6 Rer ot 2y B4 s O REapBtion of

r edeacktsupesiahte wmgtthe indB(HS2 ilfPR@toodiberebh erabirgriepossible to

"E“%ﬁw Wﬁ% 1 S bR Fock i AL Byl service
r flllféil‘é’rﬁmell-k t hods f t |

ggﬁ&?&tﬁéé&ﬁpﬁﬁn%f g;\én;'fggge? ;r agrh ORnI (Trr‘gloglgrrg%f gf

he present tnvention proposes a nethod for designing
a DVBe spoveRREodwd espesisnigatutes, swel ddvimfogas afghehaabddoments of the

| R0 e iG] @11?1'5@6%%@&\3 %f)};)_ég%t(ffbrﬁ R AR dgfa‘ﬂg@ dstcnptlon
t he quasr cyclic wever, since t met

f oW ?rhﬁkemfgmwer@ tvrrh rﬂér‘c%CérarnngrYé%g RIS iy W&lsthycr . c

LDPEIG: ordﬁlus@at@srd frainBdiri@re! fYr 4 Bload®dt debvibd)@o PhRSBERE present
i nvention tail ed description thereof will be

onr“tVFIétbO“rl%PP%lre licity. A description of a nethod for
des Fihi hjlusir{dsB: $2me BPCeedkatyspmygtsa goakhst sywideovitDPCon-
co e DVB-S2 LDPC code has a
g&mﬁﬁl% %\Ah&jﬁgﬁ?ﬁlg?r%?%?or mation length K\, and a
par Flg. 3 Jélﬁgtrareqwomra)non@rﬁ @ UGR§INEKSYPPRRING qd@rpadcystcsnefeq@
”Hﬁc!cbiﬁn%f to%n%ﬁﬁidnﬁé’rﬁ'or %e@?&n?ﬁd&qdo‘ﬁ shovvn in FIG 6.
tratin pari t ck matrix

Ggl (g 4&@ di agram i | di

of HlCnhulusteley eerysendh dacisae sbgiyiin brg ariehgeeccording

DVB»aﬁ%nuja‘aﬁnaadﬁrheq&e@ndmngqﬁan an enbodi nent of the
é%?(gt Hl?l\slte tsI ?9 S BCH}Q of a{rart(ljs\ﬁ?\]lgterea{:c:éo r% r'[0 g &m%walment of the

d| pﬂem1nvnnbowmxdﬂ partial bl ocks. For convenr ence, if

t :Klsi(MG 1104l QM:&Hr? Bf Q?erct:w@lngccerdﬂ?g folah e%ﬂfohlﬂléhtbF the present

parity- check matrix o 6 consi st” of t col

bl BY¥R&IMAd g col um bl ocks respectively, and have a

t ot ghrddighut RN RKRRK Sthe Eﬁﬁ@drawullé\/feﬁré'ﬂbe nbRR IS $MEBE LR rstood to
i al bl ocks constrtutrngﬂlé1 arity-check matrix of
o pir

FI @tferéo LR SRS TAlEs Yfut ati on matrixes or

zero matri xes. Here, the circul ant perrrutatlon mat ri x

0Pt B8 Bor K ing ol e Ve 12%G0s Thed as: o

1 O Dufféreft eBbdinent®ofth® pteséntiniden@io) wlll howMe@es@ibed iha&ail below

an e .of .a» .
cor  RaeEheSlo o uerrs drlings, e Rk i® gSuBlion & defiige ae-
I\/[Lsczenon nkndwn fubk§ans andventitsaticts inqurpdretep heiieinyhgsdreen omitted
trixes. The parity-check matrix of
%\Q%QILW%@E{:?%%ZM in that gol urr% bl ocks '
c or 168 pohedimgnisef theeprpeant inyerinedeline atsnpsyirame inckeding at least one

anﬂaﬁe G & Efﬂa@&istl E}R&&l@ta&l@ @he‘?ﬁﬁ 's%pe:i_’ﬁ/hrﬁe %u@ﬁ@ﬂﬁugﬁbm the speci-
€. Col um

E?aé]é)ﬁdﬂgg%s 1 Bm{ Wew%lmﬁ %fagr énipy f&%tﬂ’nt%mlrf‘é)nglﬁ?ﬁ?r@ted?f@r mation
S hdvmngem Fbi éanvénieddegincthe ﬁul(ﬁ\nhg pecripti@t, itdn assated xhaPMsuperframe
. 1n%luglgf Jélg‘g(grﬁ%?ame b9 Wag.ﬂi{ %x%nl} leOH(&\ir//% e?,c tgf\gé%b%i:r)n&gltslof the present
showention #¢ @so epplisabledo pavperfriae incduvii s plundhpnflrdmen
t heTHE 9&%5&1&5‘[5%%% éeﬁgln‘%%l‘r‘thdﬁéprgt/lde Q&leﬁ{ég%r é‘e)‘r&lahﬁg and
LDPC as th ctures of ,
corrrrégﬁﬁwaraﬁﬁoacd@aﬁttservtr&rfrw paeteinp érarﬁn%ger lnrlﬁd‘%ﬁr Hethe frame, in-
wor ds, since the columm bl ocks corresponding to the
parity part are fixed in the parity-check matrix of
FIG 6, the connections between vari abl e nodes
corresponding to the parity are determ ned on the
Tanner graph, so it only needs to optim ze the
connections between vari abl e nodes corresponding to
the |nfornat|on part |n order to optrnrze cycles of

o — o o o o o o o



the present invention. It shguld be noted that the
circulant pernutation matrix P1 ' is changed to the
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changes in the next frame, while '00001010' (10 in decimal) indicates that any one of
the L1 static information, L1 configurable information, or PLPO information changes
in the 10* frame after the current frame. Accordingly, it is possible to extend the bit al-
location for the L1 static information, L1 configurable information, or PLPO in-
formation.

The transmitter sets indication information indicating a change/no-change in control
information on a next frame in the current frame according to the present invention to
enable the receiver to check a change/no-change in each bit corresponding to the in-
dication information in the in-band signaling, i.e., L1 static information, L1 con-
figurable information, or PLPO information, so that the receiver can appropriately turn
its power on or off. As a result, the receiver can selectively reduce power consumption.

In step 305, the transmitter generates or configures the current frame such that the
current frame may include, a preamble, an L1 signaling, an L2 signaling, and at least
one data PLP including indication information indicating a change/no-change in L1
static information, L1 configurable information, or PLPO information in a next frame.
The transmitter transmits the generated current frame to the receiver.

In step 306, the transmitter generates the next frame by performing the same process

a described above in steps 301 to 305 on the next frame following the current frame.
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in step 405, the receiver recognizes a change in the L1 signaling transmitted through

the P2 or the L2 signaling transmitted through the PLPO, based on the indication in-
formation indicating the change in the L1 static information, L1 configurable in-
formation, or PLPO information. Therefore, the receiver will receive the L1 signaling
through the P2 in the next frame #(k+1), and acquire the changed L1 static information

or L1 configurable information. Further, the receiver receives the L2 signaling through
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dynam c information 110 of app L | signaling in the
next frame using a particular PLP.[14] FIG 2
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br oadcast service with a con ventional in-band

signaling scheme. More specifically, FIG 2
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reduce power consunption of j4s receiving units and
recei ve the broadcast service fewer fatal errors.
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i n%f‘éﬁf% B‘er e[5?48‘]’m%| rescayon pYsiegt-r é@b’é lﬁﬁnég@?ﬂﬁyétﬁmofheéim PLP

r eﬂ—:eelvarg W00 rrédeings a fhmoettkon siitteleioth aaraasmoted usigg b @onventional
an n he. present invention; [46] FIG 5

i Ipﬁg{? rqulréceg m‘% 1ltJre of a transmtter according to

an déntyeativesntroadcastirerviree siban therroenydr gereivgndn Gl fRNG, it acquires
6 é}lncHI%'h{z%E@r?‘W?th%er ﬁl%y B? ré-&few% § hﬁﬁ@fc ‘t%lcrﬁ‘]gefng Iofg p}é%mble

an “enbodi ment present |

Thlfeéegmutmtt(ﬁet S@Pm Wgtée Sltgﬁeh@a?kp wewrwglmteﬁﬂér Byjher, the
n Ufwélahsrewlbés Lb1es1glmlegsﬁf@ﬁﬂatm tfaelfsﬁ[tterdqmtdagh aemeymbol using an

f eat.ures, res. st Mbde
Cal TSR A HBE A et B TS O rErioctalle BRissi repeaies in-
of fdrimetlcm as & htoadtasestrvioa newwolk, ra(anhreledghcme hechbemnof wireless

de&fb}qhel}? ?(}r%%rwﬁéclas& sglfv%e Fé%%cé 9de§1gﬁ%ﬁﬂfb$§1§% achQ ?ﬁe etc., as the

escr e 'Scri
of Lk ﬁ]@mhrfgmﬁqrm@hen and Cgtmkﬁ t@haam@ﬁ«?smatmmss@ ﬁ@@l@@ort the

h eﬁl%hﬂba'é‘tas%r\h@eeﬁ wiiTkdcbRA. InQlddfloAT ihk Ye@r Q&ﬁﬁ'ﬂe§ ﬁﬁ@ﬁﬁmon in-
[51] The enbodi nments of the resent i nvent] on

de
%aquqnﬁe}wﬁaoeiﬂetwes% FachiRLH i through a PLPO symbol
br @fﬁﬁ@ﬁ@)ﬁd@@t seyxa&eecfnanﬁadlsm@emtlezr SMyRlipg Fdce iy @t @eeghown) and
t hr oug i.cation Fll cat es

AR gl SR Rk b Ak0r WGBS e i regard o the
i nbmadmam ervichdihgestter-the reqimvee nécenee a brondedsesdroick ommgl in the

de&&l{shﬁ&éc?&ta PLP u§1n%a @QPHS %CCR/I %%ﬁf 8(5 ane i ncl udes

Just one rane, exanp e. wever, t he

enbbigvigEei: yhes chhlém]{gr ae@ehmltiafla {igrei b regedves Fapreceive only the
ap@ﬂoh@@@ﬂ Rl éhahkd8h BH@&Q’LP"ﬁh e g PP LdeeRind Whio§01, using the

The enbodi S. resent nvent|
C&BO‘i Eﬁ%‘&ﬁ@élofl GrUE Yaéhf’ g*?fQSlg aling ﬁigtnf‘ Hgragtor 882
br amdaksd tmwatmlﬁﬁuﬁeramﬁ theVIhﬁsfeﬁt inventiohansm t t er
: 285@0&? §%e(:1fn call ?tno & ha%:l\gl é Hl%ct: 89 ]; ga&ni?chﬂc% dev?ces that perform
i naminyeise Opfrratm@ Oﬂ‘tbc trgmanpiger detsem:tmdtln epnrgftion withddoastin this
SeL ik Gfe flcefef @a‘r‘l%f’tﬁér ihQude e?& Sfdr8ma %@hg %mﬂ'&k‘ ScOrre-

the receiver can determ ne whet r.to tur

patRongingde therafosmatien for ¢ breadepsy peryicghfonsa a@ﬁéwax Wgﬁ’%‘ﬁlﬁf a Fast

t heowira H@a&(sft@neh ETFIS foMtrdmforedip 4 ﬂqueﬂ@l}ﬂﬂﬁiﬁhlh%grﬂanmt&@ time-
next frarre\tMg hthe cuL@ent f

actYPYa SR arg oIy 0{ ﬁeén(bvru&%%ﬁ? In a system using

i n(ZBIMA@n THNliA wiedess vemnmmicatiac scheateethy récedwer vasreceive the data

" PEE SN RRLYRE CofRbaydie ﬁggirﬂ% EANGRLA0- BINEE pecause
o p@lﬁ étm@nre@ﬁ)f ﬁletrﬁ@m\gﬁg tinigs arg nphibe featee af wm@@a@pvenmn a

sefiMhifRl cﬁa@&ﬁftf%h@ﬂer&& vl t%'ﬂh%ﬁbd"ﬁ&’emo‘c the present
invention. [54] Referring to FIG before generatin

a chhf dnbandrsiggling signg e ?t9%?020‘e%tréFﬁ111?fB%atlé’ﬁ Ipfjormation for in-
signaling to be transmtted through a P2 in a next

frame, and L2 signaling in formation to be transmtted
through a PLPOin step 301. Herein, LI static

i nformati on, LI configurable information, and LI

dynam c information can be included as the LI

S|gnaI|ng The transn1tter detern1nes Iocatlon

s 1 e~ 1 NN " T~




static information, LI configurable information, or
PLPO i nformation in the next frame. For exanple, one

whraonieral | ocated to each of the LI static i nfPCHER2@H/000825

[97]

[98]

[99]

L |1 con figurable information, or PLPO information,
such that the allocated bit with a value of T
i ndtb@ta{gﬁﬁckgmghﬁdilgﬁaﬂgﬁ it e Eloitﬁtﬁsmﬁﬂrdiaﬁgn ILNf @hgtutable, information,
e ith a e .of tes no
h gnaélgf Il%ttg%?ﬁta)lnh 8r {y]gl%éoj a(tjlﬁn ubﬁte\ﬂegt fe %‘? gg& I'he 1gglcat10n in-
Agﬁlrrmatlcbths isgedridfin @ pdafaubir PLESOCded fremgb¢ dash @Pbyceiheg unit
sygt€e r ting:

YO THORE, L0 byl SuA SRANL PO 0% 81 4 i s
aI PLB pequrred by|thesdaie PEPireestinaunibf0 ], (e indispiigjuinigsmation indicating
i ng @lﬁdﬁ%&ﬁn@%ha@g'éQn Bh‘? @1&3 of or E’fﬁﬁd: ﬁl‘f@mﬁ'ﬁﬁﬂ 1t Nédnfigdfible 1nf0rmat10n
allo Lgd bi.t . u I ca

% t S a.c han%

an@n %‘?antlﬁél “PaéPBt %( 1c ﬁ‘i“‘ele1 fl% glgdfl OO H‘rﬁ“ed through a
whP2 én thb@elt fianwd, bhearacal amandnfand &gnalnfgl st@tabsviich B;hﬂdhgzﬂlon in-
l/lnlg%mété?ns faotrl?e %; n%%%‘h%?%ey %%Rl dﬁ% 9 2'111n f or ?. oeri transmltted

i ndhireuegthi ad?LRwaAds-tmitel recﬁlvwktracpt; mdtnatlgn uriﬂrntﬁéloallmct)ceamgdt change/
f Oﬁo @fleintggfm Uﬂﬁxﬁﬁml%tlﬁttohﬁaﬁd?lf %Y@tlb Rﬁatl(lm fnf&%tlblg Yf ﬂﬁlalsgme PLP

i nfor mati on O i nformation, to indicate which
of ItthR NEXAREE f ol | owi ng the current frame the in

for mag trpﬁarfatb@giﬁﬁﬁ sigBdilextratte@ ¥ HRI i8-baidd SignAink s'ig?naﬁéﬁractor 602

A R tﬁeecw&eﬁ%t ome S e” v oo e spniing Lo

dercemming unitdiOSats g thdna;ttraateyd inbendfighdimglsignat, ab receive only the data
| n C . F .

?or na t%rg%tivehra Ilt]heecgﬁltrbﬂ ﬁrn}'s1 %P %é%tté pP r@geh\)) Ill'gP Gt 601 and the
c u$1g@411ngfﬂlé)rﬂi§cel)ﬂ1@€ ongiong Itq/recﬁltve b@thptb@ éﬂ&ﬁeﬁlgr@heg tréﬁlatnatlon and
t hgeliafa @lp | ocation for the LI static information,
configurable information, or PLPO in fornmation. g
The Mare pRssifiqally. whansthe Hficatipn GHormationeatracied A tha it bryd

a ﬁ@ﬂdlﬁl@/sfghapiﬁdﬁg%s w&h@niglétlﬁ e L Ndcasidmatdrantion 1al MXlgurable in-

! e TS B R o R PR R G B O RS Elt e
¢ hanghrdPlditbingke next éaote, thietcosoliee $Pbndnngn the sidnelinpnPLP
di fé@&ll\/% dnﬂf()@)@ RL 'r&@l\}u[b' IB(Hﬁ‘t dﬁh@ﬁ?gtgﬁhlg‘&ﬁ#r tﬂQL2 ST ﬁahr%%'t

St at I nfornati on con ur or mat |
PLP@lVﬁ thsrahangessiznabng Hprnaseny 'glt%mnérpﬂéraﬁ% turns on the data PLP

apREERmgain® 601tk k RedelvEn PRI ofARe @ita PLP, whRh & tr@8Hlifted after

e b1 Sna St b S Fah S SHeC TR TR 1 rondeas
codfth gruﬁmttéch throwphrtee brohd@isesesvicd cltdnaél Th& ig uhe @itroller 604 turns

"
s |r (grgg?tﬂwe dartz(l: i’ﬂgﬁeﬁeﬁqﬁj ! S@E@é IS aq(ﬂﬂﬁﬁlﬁn r%lrﬁ‘cp regew%g un2t 603 to
i nnﬂccmanbfnrecmf/@thﬁahamdidomgmhng gr b2 sizaniye, n@kmgahg@mble to

[ nrel:j:mggﬁ.gll fred Qlfoggcrggttda%p LI configurable information,
or PLPOinformation in a next frane. The transmtter

t r ahONieYe then Gieriadigiticn iptprmation extiaeied deon Hie ipbard vighaling
[ GAkmﬂ nncﬁtae&; rPéhankd1dh the NSt iRorgansy Bl @snfi aHl@iﬁIformatlon,

| nEL e fattasan P AL tER e S BBR e R e
c usipedingfRldnrecdiGinl ukig 6B 1t a tdaeivinmpdpotatof ohe Lhﬁlgnatmgl apithe L2
. | in.t .
g?%?ﬂlﬁl%h?%r oln%?e ﬁsﬁ ?gﬁ fr&aelij\rﬂré 1@1'9 @? %tra! nﬂéf&bﬁg I'pl(_) nt of the data
dyRefwdidhns @rnamimttgda aft@rrth@trpz@nmﬁl@ro@frth@ Ldnignaling prethe L2 signaling,

fr 2anBadino pedeRle RORRM: IBALE0AEN tﬂ%%r@a[cﬁ§§ @Ervidé‘éﬁﬁ‘ﬁﬂe@ Mfhat is, upon
[66] FIG 4 illustrates an operation of a recejve

SUBPBIERY RabroaiERstion ey e abseacs o drhgrd GHA! information from
enbodlnent of the present invention. [67] Referring to
FIG 4, in step 401, a receiver acquires indication
information for in dicating a change/ no-change in LI
static information, LI configurable information, or
PLPO information in a next frame, froman in-band
S|gnaI|ng |n a data PLP on the |ncon1ng current frame

o oy



formation, or PLPO informatign, transmtted at a
recei ving point of the LI signaling or the L2

W@ e@nab49ey, the receiver receives a broadcast BEF/KRS@9/000825
channel by applying the changed LI static infornmation,
LI configurable information, or PLPO information. [72]
Acerighbagd $igndling sighil, thenshbrollerad043@int bR @nlyhtle data PLP receiving

d f - Qvi ded .
BT R RE Dh ek B PresRi ke rlanPlaive.
[100] r ec dgnlezebed hbdvet meoohanwethe presérg ibvengomtthecontroller 604 checks in-
If g{h%t{ﬂ?% 1'}]1%\;11“ a*'rl)tbﬁl(aWagggﬁgﬁin e}nﬁfc‘ﬁraﬁ'%et 1'11%BntrQrmMQ1(')1{]m the next
muframp tae fdigagign lrtfﬁ@mﬁ@@étetr@rtrwmttteﬁéhr@pglea dpta|HLP that is

PLE%%dtl’j}g)e%ﬂyr@é&%daﬁcﬁﬁ tl%lﬂ%ﬂ%i-ﬁlgﬁ%lﬂ{gadl rlfhfﬂeitﬁ{cﬂggi@2aand se-
In a rtrane e DI ocate 0] .
CHYRY BYRY hos ‘?t?gt"rfg{%elg%py CTIERBH ét‘iﬁli‘ee“g%lgﬁ rPtLﬁ deceiving

| ndmc 6(1)3 @apenahhga oiid indicag@uinf@thation.gh @)ﬂle‘ﬂ- Obrdsagheaontroller 604
01 10..in .
T A

c owfitschir zeinH éOB niheddion ors, the ecorPioer OO datertt 4 dmnge/np-change in the
C h@(ﬂﬁt%l {fotlion Q)Eﬂ)ré fr%ﬁ%n%fl(gﬂe(gf thé et Yfanfe) thef rE&E%r é:an definitely

Therefore, when the current frame |Is assuned
10%eKeiye ﬁwé)mt%strseaéte\ﬁ@amwl Withpglsiofe an LI s. gnal i ng

[101]t hr mmbug’ah e r&fetv@ﬁ ot RIGEi6gnRé the @rahttmtég bf taIcPlsts) il tfabe@ and

1
2 pebliioys ay kit Puieationnys BB He- §iHa PLP
f r eoeiving Adhjt 6D ad sigsalingdd dt @beiginganéro08 ndroil tred tigahlinghegnal
P ERERlor Y Sl b S R GAR BRELY yBERINA r ase of
r eedilaniagign a shoukd emide |Cﬂ@)GUtuh¢1 euhmitangrp ther erabodiments of the present

si gRakddMIThAiOyoR 11%@15/deal-tﬁ@tl"1’@eﬁ190&1ﬁ@ntgbhthferp'i‘é'%nt 1ﬁ(/$r§iron are also
the current frame, Her he receiver

r e®BiOIFE thipgeh p regstyer ;1 @hl@h 4l feRy) spime 84 th&rfutlcttgonéé%ﬁcrl%t @ being
pop&formed By séfdrae c@tﬁﬁ@ﬂeﬁﬁslfg?vé hiepedddnal bydbingleR®mponent, e.g., a
receiver retur ste a si.ep
a0k EopREnL IR SRy A o, GREREB 4% HiCed Pand the in-
al bdndusgnabing sigealfexaaeon&)descri bed herein i ncl udes

Uoz]only one frame, by way of exanple, the enbodi nents of
the present invention are also ap plicable to

[103] s up&¥hiledthe present irticAdomhas heemphawn e1d daseries], witlyrefereppe to certain
t hesb&BSents! 10 Gill BEl hﬂ@rét@&l b}"'ﬂl@ﬁé"ﬁ&ll&ﬁnghé/ a9 tHaﬂvz&kﬁt@ %hanges in
303 and ,304.0of FILG d steﬂgﬁ % of FIG 4 can
defrnedddstaly gay a’PPén%tle ARG HSE SRS ﬁliOfElthesstPé‘t“i aéld scope of
i nfherpratntdnyention @ défirgdratthe appehded@binorandakeiPtd@ralents.
information in the next superframe. In other case, the
i ndi cation information can be defined to indicate a
change/ no-change in the LI static information, LI
configurable information, LI dynam c information, or
PLPO information in the next frame in other exenplary
enbodi nent of the present invention. Therefore, in
step 403, the receiver can determ ne a
change/ no-change in control in formation on a
superfrane-by- superfrane basis.[78] FIG 5
illustrates a structure of a transmtter according to
an enbodi nent of the present invention. [79] Referring
to FIG 5, the transmtter includes a scheduler 501, a
control l er 502, an inband signaling signal generator
503, a frane generator 504, a transm ssion data buffer
505, and a frane transmtter 506. The transm ssion
data buffer 505 nay be, for exanple, a nmenory for
storing broadcast service data provided from an upper
| ayer. The broadcast service data stored in the
transm ssion data buffer 505 is transmtted to a
recei ver over several broadcast service channels. [80]
The schedul er 501 performs scheduling, after checking
t he broadcast serV|ce data stored |n the transntsS|on
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generator 504 receives the ipdication information set
by the in-band signaling signal generator 503, i.e.,

W@ b@oftowdeTati on i nformati on for indicating a PCT/KR2009/000825

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

change/ no-change in the LI static information, LI
configurable information, LI dynam c information, or

PLPO i nformation in the r@l hﬁg and i ncl udes the
indication information in hﬁ i cular PLP of the

currenh héRG®for TRAmitdg 4 #8mé ‘Irﬁ:m%h ARl Bforpdidion in a system
gener at es afraa)é ncludln the i %%lon i nformati on

set bysutpﬁgrt‘inﬁ ﬂ%?{céqtéﬁ%‘ﬂ‘ie eé}/ﬁﬁaunfé B¢ afigmerggaerajpr gnd a
pﬁrt i c?h@é t@?dn&ttal,lﬂle(lﬁethh@c@mplﬁﬁmg frane. [87]h f
Thereafter, . fra ransmtter 506 transmts .t r &ne.

gener ey ot PR arvaRn oo iR IEME 1 aEal AiRica Layer
[ 88] | Ripacklol)daddedivition iaforeatiadiomenlicating b lvangegwedtange of the

i nvent &(91@1’01 fn%@mt Ku@ﬂ%? thé Bloaf&it §e&%€§fﬂ&néx@ ?ra{%%n@& ?ﬁcﬁgatlon in-

frame using ogonal Frequenc VI sl on tiplexing
( OFDM) formrl%l bftm&mtchlﬁlﬁ@ Hl @r-teé?f th@a@ﬁ legsppra b k-Pirand

gener afr@finfittiaBEb e GRGR tBn\ﬂnﬁte@ fth érle- b ErAREESS
(CDVA) . .or Ti Vl si.on cces

accor di igmEGOL RECRT di ‘EE%TC%F ?Afﬁf8ﬁn2§§’§tDN§$an$ﬁ%ln units of a

t r ans mupegranmeyccalddy torntbanbivhdcasthernges) ercadupeffanmiacludiag at least
mJItlp e'\;? nnas using a Multiple Input Miultiple

Qut put " commu nication schene. [89] For exanple,

when uShagedpdRf clahe 2f whereint the periial idprmsg®nriagiudeswenfigurable in-

the sapmstisihhiis %hﬁ?ge&lﬁé“in Qafch%ﬂ Sk si gnal
transm tter. In _this case, theframstransmtter 506

can t r BiesFEio K6 Clﬁrr%%ef%sb%%m@s&g Séttwgﬁb%}ndfcéflon information
mappi N@ith aprrHHtgrl(ﬁrmté glloatddriRadoast service, i.

data PLP for.a rvice das nlln' PLP
A g AR R L T

parti clih@amesiwoackined, Drthsudeaprisirgr itingrthé nveragen Fdetmation
rour | ef i bAPBRANAEIALERD) for Lransformng a

ti me-domain si to a frequency-donmain signal, and

an i nsbhe @ethpg |0f Flatred t Whepeln thy Bdicatipp éffpsmation)is ingludpéin a data

f ][ eg :Jgpﬁy UHENE] Whith BRRAUecast 92h N thO BB AR ¥EARTILE i Rsmitted.
0]

illustrated and described above as
i ncl udT%mgiﬁgpsf@HEénﬁ%ﬁhem%nﬂf&.mgef?@ﬂg%H&qoaﬁol infogmation on a
a sc heﬂhlhe-rbyEfElﬂ:nef sisse bading to the ‘t&oa‘dmitrs@fvhﬁ 502 for
;og:];lojl"fl gg@?g C H%H.p\grﬂgrgltélftpe ?gnt%orl] 1 RH% 1oalqn(§uclieglq1ylnlamlc in-
a fran®rgenar.at or 504 for generating a frane, a
trans nTﬁesfngﬁlog 2k élaﬁﬁ'gf %flel‘léglﬁhé 8 na@ﬁfs Elﬁf)#rﬂzglonq{?ﬁ &es location in-

frame transmtter transmtt ng t ese

separ afosmaiipfefibaeklesit engPbli ded for ease of
expl anghd Mathad @f siank 1 dwhgkinhBe 6GHIR infBEm ARl ihdThdds ﬁﬂaﬂpﬁlg in-

the e of the presen nventi on.

IS i n?g’ﬁ?i‘%%‘mc We‘i"n cé 6§ii°PrE}1’P§ 4Bf 2R Br g%%“rﬁl over which

i nvent broadastelagd fo tlenabidedsttshirviegh trandnigakm tter in

whi ch ﬂl Fgﬁg&s %qqﬁn%ut{ng%e Er%&%tlﬁcqgcﬁ gg&ﬁfdl ?ﬁgrn{i‘a?tion in a system
bei ng per b nt ve are

per f or spgonZa tsrmdga% scmq«;oﬂne rapparetug comprising:

si ngl eganpe g@ﬁktratbpﬁ;r RRLAIB b8 il dRkS Qtflea{sh @ne Physical Layer
schedul er 5 and thé controller 502. % 6

i || ust FiRe&BLRY): ad ycture of a receiver accor d| ng to an

errbodl ﬂ&ﬁ]ﬁsnﬁﬁm(ﬁrh@npfoe&ﬁﬂimﬂttmg&ﬁ& beeratt@BhmRef er ring to

a recei i.ncl ude PLP. recel ni.t .
c0T, 2B IGaR) 059 oLy aNE BBt oy Fr in-
si gnal dingfirgj geimhgene-chatge of @2 onandnformanon firlter bré@dkast service
The data PLP receiving unit 601 corresponds to a
Wi rel ess signal processor in the general wreless
conmuni cation system That is, in an OFDM system the
data PLP receiving unit 601 receives a franme
transmtted froma transmtter using a conventi onal
OFDM si gnal receiving unit. [93] To receive a
br oadcast service, mhen the recelver recelves an

o S - o s - . -



PLP acquired by the data PLPgeceiving unit 601, the
i ndication information indicating a change/ no-change

w0 pooanggoohe of LI static information, LI confiRCr/EBR@9/000825
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[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

information, and LI dynam c information, which are LI
signaling information transmtted through a P2 in the
next fmamﬁmtﬁmnextracts an i n-band signaling signal,

\(,:mh Iaﬁ g eﬁi ol il aﬁat I £ ﬂalf'ljgl Ellrﬁr%ﬁli ﬁ%g fl{aﬁ{eoép%%gﬁtqa SL%elaframe including

transnmﬂuedomhﬁmngh a PLPO Al so, the receiver

extrac t f

mo- chani kAR MRS b BIE EhoH P o pB0Gmine

i nf or mehpdHingfto ph?élgg saeligirable infprpatiqaen o yupprbranfeghp)-superframe
The i nppand signaling signal extracted by the in-band

si gnal ing signal extr r 602 i S. rOV|ded to the

contro ﬁ efPP8 ‘“(¥ﬁ$“%€ﬁ¥ eEFm%@% R&irns off the

si gnal amig-t2Ane srgealelng/slglgal gahdrat60ruibauging heple@xlityat bésl to the in-
I n-ban naling.signal, to receive only the data

PLP. A?f%#%b rr]gng’the‘c‘on‘troller 604 turns on the

dat a Pwl@emmdbc piungitynf bitGiddicaied superfwmgriabe npnRed

recei VTHEQOqﬁHtusEiQ%kh& lrleﬁﬁ{h\éﬁcaﬁ%&n}\%e L1/L2 signaling

i nformat | re sp eC|f|caIIX )
when t Hein Rigd SRR Fignad @ﬁ%&ratehfwllﬁ%mé @n¢ P e thedndication in-
i n- banﬂnﬁ?g@ﬁllng S|gnal |Pd|catgf a ch?nge in the H
static.informtiagn conf i able jin tio L .
cynam Ty e Gt Sheied G gnel s of g pLgomprises
t ransnaita BHPtt]ln‘ooglgWh&h PBd20cas dhtadomnthax brdadeayesertikeis to be
contro%%gh?é turns on the signaling PLP receiving

unit 6 at a receiving point of the LI signaling or

t he L2Tkd gppalatespticipimelde further pempitairgjed si gnal i ng

I nf or Nt dr@Bulerfop 8%15@5 k&ledfRdh felilD® &ﬁn%é"tﬁe @@ﬁt?ol Pllrf%rmatlon

recei ving unit a rece|V|nq poi nt

PLP, wPi effams- ‘%Yr faHaePsierreaiding tothe Hoafeast ShYies: t he LI

si gnal Tnkgap;faratu!ma)ﬂci’alﬁﬂ IgnadheReh the Rodidl eifolBati@CRINYRisth@ynamic
broadcae ﬁta transmtted through the broadcast

servic That is, the controller 604 turns on

bot h tHee @ialamURLCFf CﬂzeimeliSViwﬂlgreimﬁhb cotolanfrmigonsiughe dongprises
PLP regej.vi

chan g e%ﬁ‘uqlésl %gﬁjaﬂjrattloﬁ %lﬁcﬁﬁg g)%g%ﬁfﬁ'lﬁgﬁlaﬁgﬁ IS{’] %1@ Ia’i {4t one PLP.
possi bige @Rpafaé‘ése(?f\ﬁéal@rlrlefuffheé@O%P%Q& ast data. [99]

]['bWEVte% sch‘éﬂlﬁi@r foR@rdvittlh @tsd:}i%ﬁuhﬂfg REMBEJ @An@Xthe @6AtRsl information,
rom

"t hew eyt Foeh PRt bges CHRPIT i Braton between the at

i nf or nighdtone PLP ady nasivice cﬁlﬁmfdﬁatferovhlc}amd)a&talé’(ﬂata for the broadcast
|nforn§§w8 Sﬁ&n%nﬁ%gtroller 604 turns off the

si gnal Thg recerving unit 603 at a receiving point

of th eAI_riletlwcgfm r¢catying a frhme LRlglignedritrg infamitionring spyiem

the da&% Bl oty §éd’éh§igeﬂ'@7me th8Q t@ﬁl 1§clﬁcﬁﬁ€h¥éc@g/ep%cf‘£ signal

of the g % I's transmtted aft
transn?@%?@ﬁtB?“FHE”EP“@P@W&I|ng or the L2 signaling,

in or dle&elmlgr B}ﬂﬂie\t&:ebsfe@adjﬁ@fﬁ& nféaidmgt attrléusghqetﬂ’}ﬁ/smal Layer Pipe

br oadc vi ce .cha ne
o b B SR A Ftigh I3t o e Bt B ket oF he
I nf or maintmhmffmmmlnbe fa)mhbhnddeasgmhcmgl sneyn &lamet the indication in-

contro % %tl(gloéelltééjfngﬁldg&]l td?ee%tqgé ?oﬁé—ﬁﬁ ecei ving
unit 6 O rec roa cas a u3|n t he
exi st i ergracomg. bylthd sige utracer, theiodating la%)gmaﬁlcbe@nd

above, d@&%ﬁﬁlﬂ% Rhetter E(ﬂ%c&(/@ S&itol EﬂfMﬁﬁ‘eItioﬁ'in tHelRxt frame or to
controller 60 checks in dication informati on

i ndi caferriye 421 iYAERITIG- NG ECPIngdAE FRfIrql HHigrmaiiondp the next
in the next frame, the indication informtion being
transmtted through a data PLP that is presently being
received fromthe in-band signaling signal extractor

602, and se lectively turns on or off the data PLP
receiving unit 601 or the signaling PLP receiving unit

603 dependlng on the |nd|cat|on |nfornat|on In other

o e e o s L,



with a plurality of bits allgcated thereto, wherein
the plurality of bits indicate a superfrane to be

w@bange27 [ 5] The nethod of claiml1, further CPOPKR000600825

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

setting the indication information with one bit
all ocated thereto. [6] The nethod of claim1l1, wherein
the i nﬂhlﬁa,tb'a@éfd oémhihe eRBAdt@NintR atiticinfisladitibn a data PLP

it gr ? gg@é %‘Eg?ﬁ% ?]{%g% 3? &%.1?;} ff gkéet %agrge %rrCPu?g%? ghtqf%te ame 1nclud1ng at
furt heleagonp fﬂaﬂlemgcwﬂmggo thg trbelcessenvade. i nf or mati on on

2; \r”ag"gﬁ@%ﬁg%()%%? clgﬂﬁ E &%ﬁg&r&nm%l%l gﬁ&npa;ﬁ%ﬁ?n‘ﬁ‘@é&es configurable

cont r of QMW@W%WS. Cﬁ?engﬁdém ARG by FupeiEmediisis] 9]
The methoghe@bd 6 alalth §B foRBERIoM Pt oAk RABItKe indfcani oRinf&hation

i ncludes, | o t|o 18 rmation of the at | east one

pLP. [YHpe t‘ﬁ 4s aHoaiedith§1§0. wherein t he control

i nfor nwhererm thapluua:leg of TRiind @ atera sﬁlpenﬁfatneaa bbeha@em t he

at | ea"fltl (:1"5‘11r§J %? % grl C %hf" tlngﬁ% 1n\cli‘2:atc ion information
br oadcas Foa PG

tr ansthth@de b{tlallqmamd thgptr at us f or transmitting a
frame Tﬁ@ﬁl@@ﬂoﬁ Of Qﬁﬁﬁ Q@l Whé}gﬁrtﬂ@fn'dﬁﬁtlbﬂ'lrﬂoﬁya%%ﬁ W included in a data

supportl n broadcast service, the par at us

conpr i BiR rO%ghr Vhigk biedeisatdn f?rdhe 5@%@%& JeRYjCRisftp prEransmitted.

i ncl udTRgmatholi ®RshiMNE, RS @M prisigehallife tHeRlomol igftmation on
atrans SSi,on. uni or transm ttin gthe ener at ed

frane, @Fé’ynﬁ%ﬂ%{’?ﬂs R P AEProB @S BER $hel udes
I ndi caThomethofl of platm @R, Wikreinntheleaatol indo@ation includes dynamic in-
changef| aﬁghange of the control information for the

broadcast servicein a next frame. [12] The apparatus
of cl alhe methodieéeleim 28 hehdreiariee depri¢ sdermation peglfides decation in-

i ncl Udfo?&a@én J)fecﬁéhtl%‘s%oﬁé pnp. [13] The apparatus of
claim12, further cogﬁ)rl sing a schedul er for

per f or Mhgeded @il ‘Bhf‘éﬁéﬁ]@%c ingomasica includes mapping in-

i nfor nﬁirﬂn@trbrolsbtaeaume bf leadtenb Pipupe hiseame dha§ne$ ovérlvéﬂlch
The a arﬁ?t us furt

m1l
e banoutniPh Ry bt oFERlToca i ng a
pl ur al TheymethoBiof slatno 21 Herther whingaitsingn | nf or mat i on,
wher ei
be. chanpanie %@iﬁéﬁ%ﬁg%%%?%?%g{%?h GACUE HAEhLS TR béhurol in
conpr i @iﬂﬁgﬂor‘aﬁt NOGEAGTE, BHANE AE asﬁe%amggl@ﬁémf%ﬂlef:@mrol in-
al | ocatrigis g r&ietveliOardidne i ndication in formation.
[16] The gggar atus .of clajm 1%% vvher ein the one of the
at | ea¥fnipgan PRI TEREerg ¢ fafe pfematiog GO CRRTCh
br oadcalsd mdalbaofo]ralrhne ﬂnrthaohc)aqinsﬁ@rw ceis to be
tr ansnl)v}léneﬁile eL(&a ted 1n 1(:%8(?1? I8SiRe8 Ol 1l 1r§:cilc%tes X %a nttﬂee Lontrol in-
conpri Si hg provi ing
resul tfqrmammmgbe nﬁ@ fraomet tummmg oh @rrmwm@ umnt] Wahere the control in-

frame- p)ymgﬁ(g{@rg&wea according to the broadcast
service. [18] The apparatus of claim 17, wherein the

cont r ofecsiimgrthaehagaed esiol BEQMNIRBNY | nf or mat i on.

[ 19] Theniappabaddes/itd usit ¥hehe b8ia intRMmelioh ¢ditesp@Ttfifdlo the changed
i nformati on. furt her . cogé)ﬁ%ffes dynam c i nformation

i ncl udfHOf BEdPagRn i e ion of the at |east one

PLP. [ Aﬁ]apﬁdretuaﬁpaemuﬁg ofraaledanetudihg coHutrdl ugfiormation in a system
conpri r..Qr dul'ing

result rtn So%g%ﬁggtgérﬁk% el Eﬁ%gﬁg? Oﬁﬁﬁﬁaﬁer ein the

contr ot rqcangnﬁnﬁ f@hrchdmgobefgarn@p}@luﬁlglg aiflepshens Rvysical Layer Pipe

bet we \Aj;PLPl? %n@ﬁndhc%ﬁ@ﬁ 1&8&&%@8 1ﬁ’(ﬁgat gsae(fh\éhg@n&a%ﬁg bf control in-
over 1 C br opadcast data for the Droadcast. service is

t r ans MAPAEen 105 he oSS Ades Nihg the Idigaton information
i ncluding control information in a system supporting a

br oadcast service, the systemincluding a receiver and

a signal extractor, the nethod conprising: receiving,

by the receiver, a frane including at |east one

Physi cal Layer Pipe (PLP) and indication information

for |nd|cat|ng a change/no change of the contro

o o oy e c



[29] The method of claim 28,,9vherein the dynamc
i nformation includes location in fornmati on of the at

wo easgtioqeee PLP. [ 30] The nethod of claim 21, wWhEr/ERR009/000825

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

the control information includes mapping in formation
between the at | east one PLP and a service channe

over m&ﬁﬁggbhﬂamﬁﬂﬁb(ﬁamamﬂamtbmmePoadcast service is
transmtt 1

conpr 141 gingisin b o EERIerTon ot BT e i g pmation:

i ndi cagmks no-change in the control in formation in the

next f 15 @tﬂﬁro#l%yfo? 'dggnﬁf‘nﬁngﬁvﬁﬁﬁ&' t§ Il'&gl\grﬂlé C(yfﬁ%[ ﬁlf&lﬂﬁtlon in the
contro or mat ecel ved urni ng

recei VGG TGRSO (hescai Ve Hata dRfoBMAtON YRt &@ewsngr té@ é@lwtéd in-
[32] Themigshefe®bn Hedixfaddd idditatibe inf6RMHONS aR@ sel¥BBLy turning
t he extractﬁgllndlcatlon i nfformation indicates a
changeoqﬂr? CABTH Y88 "My formation in the next frane,

t ur ni NGhoapparat@cdicldime 3 Mihtreihe raifeacotgpiisé0d suparframe including
fornathamtgn d%IVEd recei ving the changed contro
|nfornat|on Yurning on a receiving unit where

data i “ﬁlflmpmtat@rpfccdmme’glp vhdieirytht andi¢rsiop hefogediaon setdp change

i nfor n@éﬂfi%ﬁra'bfe 1ﬁﬁﬁ§1'af{§ﬂj an£1 %%]m%n@&%ﬁﬁl g“s? Ifa‘P Extractor extracts the
receiving-a frane including control tion in

syst emnSisppot ioaLoB PR aéea@fra@érhyr%l@er FRE bapisar at us

conpri $hdlﬁ)paﬁauﬁﬁﬁ®laﬂn% thltelrf 613 1ﬁcﬁ&ﬂi0ﬁ|1ﬂ@rrﬁatfdn3dmlprlses a

e ooPPE o SR e e R e X e DB E o ehango

of conThodpparatdsorfrobdind3, vbereihehe bm@eedmasmfoﬂﬁmdmmpmses one bit.
next f{" a a!'t]& dfr&jehﬁla_%?)' %a{gﬂ{:ﬁr %ﬁé bP HIE st orlllgl ec%mprises a
in one 0O e at least™ o

si gnal daix PEB¢hronglt whickbreageast dgtatfhrethf: hma@lwt &mwlce 1s to be

i nf or npy{s@fite@nd a controller for determ ning whether

to receive the control informati on in the next frame

or to FRCHIPREHARTEI4IR By MRETCEhIRiHeton TRICENY My pFdo change
cont r othe lcantf@ﬁﬂfatm@tﬁbrb@szeﬁame biyhfear@xbasact ed i ndi cation

i nfor i on tivel urning. or..o

recei \rxﬁ aRPﬁfatt“S ﬁﬁ ewﬁﬁfﬁﬁ}@f’ﬁgmgg l%ﬁg&rfl%l%ompﬂses dynamic
mherelmﬂnheubnane conprises a superfrane |nclud|ng at

| east [ 4

whor ei a1 0P oflchtl A0S ERRRHR U Rurte oA Moifbomprises locaton
conf i gieplagon Af Bewhtergone Zhd- t he i n- band S|gnaI|ng

si gnal Tﬁ‘é@;{pﬁﬁﬁ@ of Xdifmad3t Svhbfedh ﬂh@ @bﬁt?&l'l@ﬂ@rﬂlﬁﬁ&f dOprRBs mapping

O SR Ba SHR e e ML sl ffnnel over which

i nfor rrﬁbadmmtmtmfdr ﬂ&%raadmhslrsalfvhdeyls trﬁndmlttsd t hat

Iaggla(r: g’@'lgsgpé)?ayﬁf of'c ag% 3t3\24\”21§r§? n\%ﬁ%eﬁile nléld3 altlton {§formation indicates

i nf or mex- plmmgcon@lmcgetsolon@rmamon 383 newt éraappanea;pmtsoltﬁﬁ turns off a
claim ﬁ%nah\ﬁg%c%ﬁ\ﬁ F%Gﬁt %ngQfle LRroRInfbiSBRon QR H lvgd and turns on a
conprises a data hr ough whi ch broadcast data for

t he brepdeesstvingapys where therdgtaigfarmaHemistieesdved 391 The

appar arhsapparaths2i 1ol a3, 33\/\Mlél%hﬂwhé}ﬁthb nlﬁﬂlé‘a%foh(ilﬁformatlon indicates a

i nfor t|on i 8 set o e .the con

on o g by P P BEMER ibterat ipd bf bR ek Ry o
39, whepeilmgtréreivdontumiowherefti omttiodinfoompion Sescdyed angd turns on a
i nfor

the. dyRahae i HEamio e BRRR bRl Er ot SRR Gaflied conteol
of t heinferiagigs recgived Hirpugl] the pigThlengaisp Ay AL Yt o regdiaedn

33, wherein the control information conprises mapping

i nformati on between the at | east one PLP and a service
channel over which broadcast data for the broadcast

service is transmtted. [43] The apparatus of claim

33, wherein when the indication information indicates
no-change in the control information in the next

frame, the controller turns off a signaling receiving

unit where the control information is received, and

turns on a data rece|V|ng unlt mhere the dat a
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