METHOD AND APPARATUSFOR ENCODI NGAND DECODI NG CHANNEL
| NA COMMUNI CATI ON SYSTEM USI NG LOW DENSI TY

WP/ T967@HECKCODES BACKGROUND OF THE | NVENTI ONPCIL/KR2089/800405
of the Invention The present invention rel ates
generally to a comruni cati on system using Low Density
Parity-Check (LDPC) codes, and in particular, to a
channel encodi ng/ decodi ng nethod and apparatus for
generati ng LDPC codes havi ng various codeword | engths

MBI HOBEANID eSPPARATUSE FOR TRANSMETTINEAND RECHIVING
of TNepReOATCAST SERVICETAT A IR BROADCATFINC
COMMONIEA TIONSKSTINE, METHOD, FOR CONFIGURING THE
| nB&OA&}@A&T SERY1 GEA}AH*AJ ND F JNQLILDINQ THE

to realize hi gh-BBRANGASTSERIAGHIDATAN syst ens
requiring high data throughput and reliability, such

as the next-gen n [ gltal

br oadcast i ng, ﬁﬁgt}&g&ﬂ;@ﬁlﬁ@ @ﬁ ]ﬁ\?{ft ssary

to develop a technol ogy for elimnating noise, fading,

and ,ﬁé }Eegﬁntg Y an intensive study of an

err of= ‘has been conducted as a net hod

f or The pessent ghvennivunietatd ona bedddrhsting yom}'nunlcanon system for
¢ effl JentI%{ recoverlna %%?sgérted i nf or mat i h1§nd DE
refSHating pad fefeiviiR RidadspsepvAte ot ufggogne ddippstequency
(RﬂFavae\wrtltmlaﬁygd&: pteseﬁismvﬁﬁib 161%&61&18&5! @ﬂ? e¢thbéxindyapparatus

t_be. resol v y the techpol 0

fof i Bmiffist a8 rel € o, e sabbasericrt e ot Bho pErsgadeast
setx%ceaem albroﬁiimstlﬁgmmmmdniﬂatlbngﬁdsﬁdm e} mdftﬁdw& 9f3|r clshﬁgﬁrmg the

t he rforyrance a oxi mati ng annon's channe imt,
frarné%’eag‘?lctﬁe Ié\agn%g?aeﬁg@%nduct ed on iterative decodi ng and

channel encodi ng based on a graph along with anal yses

on pg ’ég ngr nece SQS ﬁgqrgétgn stic of the turbo code.

Due C code was restudied in

t he Imatlee 2990 entamy’ spnd'wbﬁﬁamdsmtsolcﬁl%’ﬁ; bmtelchamg communication

0 oxi mat han chapnel

st A B g S B e b PR G pufelf Ph@iabahdand nigh-
quabtyotiraag chstsel and ca1muum1pa@cimcﬁamk:glmlyt, twitlo thea rékent éicreasing

po%{lﬁa?%a{lﬁﬁﬁgf @bggledgﬁﬁil tfgg g(gélgvggcg gﬁ%ﬁﬁ% "R t%%%dﬂtgPlayer

(PME)r esdnpedabisi bgomicgsta@ desjress ehgﬂah dnoddxabting uservices also

1n@1@?§1ﬂg§r e%laﬁa%ﬁhﬁéﬁss;gﬁﬁ)ﬁﬁ igc%y?ggl g%%ggdatn gr ough the
pr obBbitheetytheheards, Tigiter idgo Bﬂogd@shngéﬁ&“tesuﬁadhar(ﬁﬁ\m T2),

S I I s A T

pughmgrahaad wmlpptaungarchzmomfm daeh wefghraeheeceptien scheepe S he first

s RO 2B o BB D chFRRPAI oyl digecepion

antfmaadct ‘Eherseahdiisss a@mptmh rsohghe tusenge dgatiplet intsnmaskforgapacity

11@?0\%?1‘?631@'1%& ﬂngpg egﬁlt ?t%l}cifec g& \;%)E?aﬁ;) ﬁﬁl(;blrl% terminals.

Campared s, Wnb]im &VBa"ﬁeﬂnestrleleadéhblds @®WBAIEE gvidph, icathe 1%

coB B RS PR e S RE L T S Bl v

recoptieni shgeesradl 4 \fixoelf raceptiars sehqae iang- & Ime@balermccrelpmpn scheme,

T A T R T

antepans tTimt M&RB-E2esstawdexti tdots nthis hbygro@phndarlﬁgdl ay digd main

two different t DP cod

st Qe Y hfe A meetBE B i oo sy structure and
cowiok fesnatimmbaset] omiherplgzsﬂzabhllybesitruaurﬁabl e nodes and

the other of which are called check nodes. The

vari abl e nodes are one-to-one mapped to the encoded

bits. Wth reference to FIGs. 1 and 2, a description

will be nade of a graph representati on nethod for the

LDPC code FIG 1 shows an exanple of a parlty check

1 1A Y " 1 NN~ o o o




FIG 1. Referring to FIG 2, the Tanner graph of the
LDPC code is conposed of 8 variable nodes X1 (202), X2
WQ 22029967603 (206), X4 (208), X5 (210), X6 (212)RCTHE¥R2009/000405

(214) and X8 (216), and 4 check nodes 218, 220, 222

and 224. An ith colum and a j rowin the parity-check
matrix HL of the LDPC code ane mapped to a variable

node X and a j th check node/ respectively. In

addition, a value of 1, i.e., a non zero value, at the

oi n h colum and a neth
Por iy MR By Afal tadof Birtiie gl cBosel St B fo g channel. that
traotshets, a nmlml mbksdageltfor a tremsmnssmﬂg eclizehevaethe pieysical layer. If the
var i xandthe cki n ntheT ner
baff ult fr A fEndmARfon Wfardat 8 GERA ROCE Pl Bpd HAIEE can be
compiesgdeof oé pliealitgr Dﬁbﬁleevmesieamdnaludheaksmm edexs location

inf il dhoPlaBO"RERIFE TR oo fh Rl B RERULEF 47 For cach

seevite. Bise conteolodilanmal cam b@tmammﬁmdandep‘@ldenﬂyltef a data channel in

e Rl 0 s Orif® ePRfkARICHEL I feseidled Htgpton can
vamp drgmei by 2fo@ne. )&néeﬁ@l@)nodﬂat(cﬁﬂ@r t]il@r dod®R) , chémnel should be

peorled, il 4 b B it iR S oo @B slingl - control

chaodelssi?idd b22Gtuagap fmtdmzthé faame 6F oBowingtite Bontrol channel is a

PUSHRT 0 Y Ty 8BRS 8L, Afed g i

brofddasting Systeim will bo tre%smdrtd as@ Rhpreaartilebl e nodes of

£ e, 318 SULEHAE Ml 1% iSO Bhndipe o pceiving

brbhécasbmvnfes tihe aed Fyeqieack (FH) modeHbdofatifeGhe l:pnventlonal 1
heck d f FIG 2,

e b SERPRE Sk G grees 6. . & and 5. I n-or der

t o r Befasiegt taddiCee 1di stransmitton ¥ ttdnsnmtdekiffofent heroadcast
selr']\?g ﬁf’ﬂl%ﬁqgsso%ia't?d %un%gf‘e ngbgﬂd g‘;ﬁeg&%? S0k r\é@éd'\f?? L& OIdesued
seaeicé ;hy dmaing tcanoRSf onhehivbnber dcﬁlrcﬂagileaecp is hizatsmitted. For
exﬂﬁﬂﬁa MC}[ hcﬁe tr%t:&'v}g:f‘ H%%a@%&gh&%gwé"&' S8rvite 48ithe ergc@ﬁ'er 104

e correspondi
tumtseslts Ie%ﬂjﬂlloil, mhodulegto f REB/ gcqhies /&foran@h@n :ﬂ)c%mam location
m?orln?a’tlo h aﬁ? dlﬂ%)%luﬁsévé/&%‘ lélé I"’%ch%ﬂﬁ %iéfj Qhreo%\?ﬂvm% 16 ‘t]ﬁ\éﬁgﬂ a P2
pm@mb@r and thest demedilatesehe sedviessIN, and when the nunber
f .

o oot 10 N 2 SISARMENIR B ponting
ongbiseme de gnesbiirary rRIb ehaonelj sachosayuicets kengthy uatheoﬁmn@lqomam is
d1ffﬁre§q léﬁ{deoéhcﬁ fed ﬂﬂs' 4 ff?@l‘éﬁtstraﬁﬁ@esgﬁ)%s?{iﬁi 1'91{6 -EPSchis case, a

arity-c KOTREFTX ecreases

sertee L@@l&ﬂjdﬂg@ wemsmissionodatal eaigt barN bes qonsnelr:sml yo undergo

suf%%%ﬂf %Qﬁbeﬁﬁﬁgt Fl?ceoﬁ?ﬂ %31019 trgggnfﬁggo\?vl Igéﬁ&i ﬁ?th ﬁe domain,

wheseal ﬁgsermw}wé/mg tay ow Aranhmissaore dafa tate q_amct dﬁ@d@nmdered to

oyt ST SNS D SE R BAE Iy Phb PR Mhfipssign period.

Innpatticelar,cémilke beoddoniitng @fystamoaer Ivmyy smptlh’m ta xmpfilsg noises,

mﬁltt Z&?}%ﬁ&c}gﬁé@r@&?&hg%pﬁs@ Iy u {nfghFOeS an?@%’y@ols rather

th@m@@edaBEd\é(ﬁ}’melh erspphiabd daémg&dl bythe tuT[ﬂVBOS@;m Since the

seltibe Habife 8 18y iR G20 Sl RSB UEAR SP Bypmpols, mos
datﬁ)d@mmp@ndmgﬁ(bthecseswae inemygbd damaged wfeoranaimpmlsewpise occurs,

and (N 1- 1) provides a parity length. Further, ML and

g are determned to satisfy g=Qsf\-K{)IM\ .

Preferably, K\ IM\ should be an integer. For

conveni ence, the parity-check matrix of FIG 3 is

called a first paritycheck matrix HlL. Referring again

to FIG 3, a structure of a parity part, i.e., K\ h



each colum group follows Rule 2 below Rule 2: It
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Low Density Parity-Check (LDPC) code. The nethod may
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among the information bits using a DVB-S2 LDPC code
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code with JVi =16200, 1=3240, ML= O and g=36 will| be
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The present invention relates to a broadcasting

comruni cation systemfor transmtting and receiving
WhewWatieest service data usi ng one Radi 0 Fr equePCl/KRRPBY/000405

More particularly, the present invention relates to a

met hod and apparatus for transmtting and receiving a

frame conposed of a plurallt¥ of broadcast services in

a broadcasting comruni cation systen1 a met hod for

configuring the frame, and the frame thereof
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In particular, as the broadcasting systemis very

susceptible to i nmpul se noises, nmultiple Othogonal
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t han one OFDM synbol, are apt to be damaged in the

time domain. Since the service having the | ow
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second type, and the first zone and the second zone

are mapped in the frame individually. Preferably, the
wonromdoemd service data included in the first POMAEKR2ND/000405

the second zone is sliced into sub-slices according to

a different nunber of service slicings for each zone.
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FIG 3Ais a diagramillustrating a nethod for

logically configuring a frame using a plurality of
waanmwgbmsed on service slicing in a broadcast PAG/KR2009/000405

conmuni cati on system according to an exenpl ary

enbodi nent of the present invention;, FIG 3Bis a

diagramillustrating a net hog for configuring a frane

by a TDM schene using a plur ?i'ty of zones based on

service slicing in a broadcasting comTunl cation system
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t hrough 4 service slicings, while each service in the
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sub-slices are mapped in the zone 1 in order of (0,0),
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illustrates a diversity sch as the second zone

napplng schene, in which one zone is scattered on the

distr ed_ manner.. Th
SeSRTEFN Ko PR ogRE o hS! Wi akasshnrorer e dfofhe control
infdrfaatidh dereodullyior 8ak| Kt e @@tht; A zbhe af*ﬂaﬁ ent pattdmandicating

WISl e e distobued L met Tl gl

r epr Therdoatroblr @84 youtp wﬂseerlbthe d&@m mﬁ@rﬁné’t@ﬁ?almepeleﬁﬁdi to the
en. t he

R Ty A T T
othéer é@ﬁﬁ@nﬂllfﬁlgndtm’iﬁad:@nmﬁﬁé cohtrdl lihfb@llmeﬁonldbnﬁdidtﬁlator 802.

T §sE ret AheUE FaRilS mckeARAE gg sS TR Sty e patic.
pat t &r sub-carnidti e;ktraowr R08efcads e fijphy the addrvlcaameﬁlrer 806, data

ne f i S d d t he nunbe
vagsiase ﬁ@???ﬁ“e& glh&’%éﬂa%{lﬁgrﬁ%%eﬁu 1@@& :ﬁ@ one service is
not ngliaedethtd nmekle zsubashoEsy ard StaaRadttedthatricogstithed the desired

each zane onpose services, .th u r of
R FeBE%, 15; (RS BRGr T subsAEie Fetaetbn g FBG, dhydpe correct
sepfics docaton ﬁrithd: tyget survideeusign ehel parsnittasvalibs Stltmit gtbm the
n _determ nat i sub-slice

in El G , ~whe i s ,mad

canfhglisf S BT SRaitRie Tt dhet Sl 200 $RiBtdsd e Hransmitted
thtdwehztheecddredponding dtahe ahd 8hs nbndler of sepviecsg@ohrdeded a zone 0
. i,n the zone 1, n e, total er,of sub-slices per .

is Jand SPETG GreaBE Joreh ot 1 0 ChErofRipr obf BE aBBfeciated
thatethei wﬁtfserweabhlongsl ¢o théeond i Funthennifvhe nuniber of sub-slices

excl for .the,corre ot ent,s .

pek BERRe Jot Bt ok il ity BehY S0 BREHME M8l BRtonging
toekapiget savitecbdcbenezameale tdetararined b4 dierdimg assizd¢ h€the zone 0
b d)fmber by which the total nunber, 16, of sub-slices is

vi si bl e becones 4, 8 and 16 (nultlples of the nunber
of s@#heredes), thasdbidasiier qumotemSQS badsreutt a catidn lof5the first

ESTRESHNE PSR B EE R rka#@z&?i@gffegfw

schacﬂul_mg nffsrmatlm Yoisa Istat Ixmatmnsand anitzeSof thedfitsheib-slice of the

RIS SRl SRR o BBt

usirge aﬁbnteevaidm;ﬂw_eém _ﬂulbﬂﬁcb@ﬁhd tsfeze*ghﬁ theoeranesg waesndsice the
T . .

i SRS, AL U Sy PR S35 THESoBEung e su>-

sligee bdewind e luest determingd byz addiag sointbanl xaluet bdtweken4ub-slices

o LSRRG 90F sLEART o SRSBOIEE AR5 GRES letvery.

Farexargle, 4 daft)lpcation abthe third Subesibeshevonmd *stdrt 1pcatamdof first

sug?sggzgg ‘%‘H%R%ﬁ’?@gg%‘r?&.‘”nsg“’%n* % E ! dGet g?m ﬁlezobyt ggdl ng

two Asbumirgthdbdivongimeg dre aterhatebneepeitedbwivey é means that 2

subBifien sVl Fauor st FRATBUT bl REI Fol, Tl g base of

the kene Oy fiesipwrdsubgslioes @fisstacgatsesdde afe tmnsmllte—dzﬂnmmgh the first

subgiort PBY B J5AUMERY PHic Sl ot HobyENSERERNEL tppgecond
subkdiong. &m chdfldtion, ht smbbslumiergoodx phkat fhieaffirsk subfzoemayof the zone 1

t . of 8.,s | i,ces in r st
ex(l_)s&g gg%ﬁeeéleﬁl\#gréts WPz i %&Qnaﬁﬂgﬁonges o 838 YQ Hence, a
service are transn1tted through the first subzone
(0,0) of the zone 0, and a total of 8 sub-slices
including the remaining third and fourth sub-slices of
each service are napped |n the second sub -zone (O 1)
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exanpl e, 4 sub-slices, the interval D between

sub-slices belonging to the sane service becones a
woabaswogmb er m ned by dividing the total frane PemgR20d95000405

t he nunber of service slicings. Therefore, |ocations

of the remaining 3 sub-slices becone start_(x, 0)+D,

start_(x,0)+D*2, and start_(x,0)+D*3, respectively.

The frame | ength can be detdrmined in units of

sub-carriers of OFDM synbols. For exanple, if one

frame is conposed of 100 s nbol s .an ach OFDM s
stagbisation olrthe abisd sub-slise lhe seavmeg)g e {9, Dﬁl YERS 0 should

becdé’tir%ﬁtﬁgﬂ ?oggld%flﬁg&hggﬁz?r@ﬁtrh@%ﬁ@) %&%n%t gli it?lgsﬁ rTha?tets a start
sl ] cCi S lguring s [
lowmpgt Srigd s Egitcedﬁremmesp(r éTé‘EtnP ocafor i the, 1 h gst sub-slice” +
utt@lrvm Béﬂwe%h%boblﬁewz quﬁbtdf%ﬁb 13@hedul i ng
i nf orgatlon or aalrrespon |ngtargpé servic t ¢
r ecel b dptasvalues pEHhet targrdseEdsy QUPUtAgomyihe su ~Calrier extractor
8080 LEE HRAN db N s RIS B Eulafd08 TR TR seivi€e tiem@uanttor 810 may
shaul d ‘know t he si ze of each zonejxtpianunber of

inglpdgia gecsiye fgictise. @f the, SopuReR pOsfeRechding a time
deﬁﬁéﬂbz@@)r b PenfAtiatéP O&céﬂ@r’%'}ﬁoﬂ%ﬁ coftbssRIdinE €S a QPSK and

uded n each zone. That is, zones _ ar
?\M 13tgr a0 ghe 6trm%@ét§rbf a%& hféwe)}t Todg t{rgeiver’s
réée%s&e@&? oh i@ Iéhamnsi é@co%!eZElﬁ{é t@zfmstnﬁh@tei)one 0, a
size SI.ZE ZI of the_zo e nunmb

NUM 465 sppEEnsfrey) the | bes ahing (s Gy Syempla srRodigpents of
thé B?eséﬁﬂﬁw@ntlbﬁ Qieﬁﬁ@%hesNUﬂéeﬁL&l fid MEmBERYF §drvitk dMcings for the

subsl i ces per_ servi r the zone
r%wcgemﬂse@ SR avuaR oedsoRgent ﬁ@rvmteg@nﬂ%ﬁ%%t peing one RF,
anAUSTTR erNyMVh £icalmEHiNg GesStHeObrdadeast aRevites Vﬂtﬁlﬁded in
the nunber M SERVTCE Z0 of services. far the zone
the s K FOMSSPRIMENE UMD ORI SERGFEE 71 oimUAnFopgy f or Supporting
trdrRhigNe/ rdedptiofalfanaibasatidayt sbiceatitd figr BaMIBERVE@RNd0mobile
fromthe total nunber of services. For exanple,
te@WAHS ng that 20 services are transmtted through the

cor r aspo Rekiunyg e&émﬁiﬁryvﬂlﬂmcﬁﬁfeﬂm of it px&&nf oiventien2fin reduce
services are li.st d I n or

e
PR TEREB IR Sl SsICen r Hbsanopie dpfifiafsind acquire high
tiri€ diWegsity ahia ﬂoﬁﬁi&i&(ﬂlce@féﬂlﬁefﬂxﬁtteﬂﬂh@l the remai ni ng

5 se wi.ll be a to t|c i nc
seco%h %o?ﬁlée %V?I%,IH& % nbe)ymijl bffqeﬁﬂﬁh Jeference to
cektaig tReryl0y eﬂibddﬂ@eﬁtsrthér@f,brtamlbbs uﬁﬂeﬁ&mﬂ bethoseskilled in

i ncl ded in the zone .0 becone th of on

e i cu gt gy i) 1070y B0 qR T a8 1RRGe Masri without
fart i Elont @i epipR naid io@géhﬁ the th%ntlon as defined by the appended

%E SLI CE.SERVI CE_Z0 of sub-slices per service,

Cmﬁﬂﬁﬁq LT GRIYURYSh. “For exanple, if the zone O has 4
services and 4 sub-slices per service, a length of the
first sub-slice group becones a | ength
| engt hJO, 0) +l ength 1,0)+l ength_(2,0)+l ength_(3,0)
determ ned by adding | engths of the sub-slices of the
4 services. Since the nunber of sub-slice groups
becones the number NUM SUB- SLI CE_SERVI CE_Z0 of
sub-slices per service, the size SIZE Z0 of the zone 0O
becones (sub-slice group | ength)*NUM SUBSLI CE
SERVI CE_Z0. In other words, when the nunber
NUM SERVI CE_Z0 of services for the zone 0 and the
nunber NUM SUB- SLI CE_SERVI CE_ZO of sub-slices per
service for the zone 0 are known, the size SIZE ZO of
the zone 0 is determned. In addition, the size
SI ZE Z1 of the zone 1 is determ ned by subtracting the
size SIZE Z0 of the zone O fromthe total frame size.
As a result, when the nunber NUM SERVI CE Z0 of
services for the zone 0, the nunber
NUM SUB- SLI CE_SERVI CE_Z0 of sub-slices per servicefor
the zone 0, and the number NUM SUB- SLICE SERVICE Zl of
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This is because, for a special purpose (e.g. for data
transm ssion for a nobile termnal), it is preferable
woOaomreaem®ni t service data for a continuous ti MeCPAR20$/000405
occupi ed by the correspondi ng zone, instead of
di vidi ng one zone into nultiple sub-zones and
scattering themin one frane period. FIG 5 is a
diagramillustrating an opeﬂgrion inatransmtter
according to an exenpl ary enbodi nent of the present
invention. Referring to FIG 5, the transmtter
det eYWHIAdSIS fdA I8t zones and a zone arrangenent
schenme it will use in a corresponding frane in step
502. The zone arrangenment indicates how nmultiple zone

Lo bk al | So@8eod nlogneontiewangy Poagessh esyies) Agtanappadisital

brédichfEn s esmARRAEH  IsystedBhe nietRd QZSﬁiﬁisﬁ{g’
i npl enentation, the transmtter can notify wheth

cor rB3pBgi AJIISERERS FATEEPPRMNGCHLRECAIcast %ﬁwaes§4t9 SFa first
p°€9 RAAR) sedshdGoAe dei‘@sﬁoﬁ’dlh ft8 'brbﬁlfﬂa%édr@ﬂ:e daka bP8& second type,
nber . o zonﬁs is fixed (e g. to 2) and the diversity
1n§éh%ﬂ%“1 {vigeiatly, step 502 can be omitted. In step 504,

the WheRsaithé Géroﬁﬁéﬁf @eﬁﬁéetd‘t&a singmidell & &R fliibeizof8Cdhd the
zone occuplefﬁtn t he c respondlng fra and detaile

AR yagademte subestics Agprding £ 4 4 n%fetrﬁli num%er of service
Shgﬁl%ggmég&lrzdjﬁterm nes the size of each zone, how nmany
services are transmtted in each zone and into how
many sub-slices each service should be sliced.

Consp der | THe #n&RH& ofadSlink Ne v@lhéf@ﬁﬁtHeybl%@ﬂ@am%WﬁQ data of the
scheme, the.trapsmtter only needs.to dﬁggrn1ne

firgly fpRE COMRIGSs Proadsagie peryisey idakr 1T e dRObYR eteawan%ﬁh @nd the
br&avast séliceedath ©@¥shé Qecdittylper SdmpAsesSBoa0ast ZeRdce Tag for a
gdltlong par anet er val ues determ ned through steps
fixegtep@abos are configured in step 506 together with
ot her control information (e.g. nodulation for each

servj ce, [ t he nupber For Erro

Cor et ] oh ﬁ@%bO@PEEL@ém LewgetRinf ee%r@ﬁﬁgﬁ&géﬁwe%e data is sliced
int®tsabtslices @bh@éporﬁﬁf’) Jo theatursbearo fsebaict BHLings doit ®adi2zone.

in order to be transn1tted through P2 which is a

separate control channel. The zone-rel ated paraneter

val ugs c a’[Th@ @néth@dl @&‘ %@bmpg eWhefeliNahhntd?realsl%tWe@ﬁ the sub-slices
rafflc | orm and sone or. al

beluiies Loths S Dipagiine STEPBS 18 CCRGIC is & Jheops ggesible in
cacl®@ene.t he nunber of sub-slices per service for each

zone, and the nunber of services included in a zone to

whi ch the service in reception belongs are included

gCg of .dLngTh@ nidiRo& iod f(b?dlhﬂg BhBRITR - tlfl&hﬁﬁi‘tiey ofiserdteplicings for

, the.tran e ures a frame.using a

(R GRS Ehlsan BTOrLinG T o S RHaTHRES AR WP Srind 2one

toatermnal. FIG 6 is a dlagran1lllustrating an

oper tlon ecei.ver. co to.an exe

orboai ronThosthas B i S RheiRER she TR PErF Pag thh sepead zone
ar®mapped ia therfidmalusiny a MeaR DWlSlolheNRﬂt\ipl%xﬁlgf g’B]DM) scheme in

ntrol information

Wm?%ﬁgﬁa\ fonstscagnbaghves sdREReH 1 A eSO Gal iy | o

step 604. In step 606, the receiver extracts

Conthol | BROMAROBAT S by RBIeu it 2085180 Bhacepd zone

arélinegpsiltiv the feaeRRLR ghAChRNEzGHeLisCaatieatRl #da tihe domain in a
receiver is allowed to find out, fromthe P2 preanble,

distHRUtSHB¥MSf sub-slices for each zone and the number

of services included in the first (or second) zone.
Based on the zone-rel ated paraneter val ues obtained in
step 606, the receiver denodul ates the target service
in step 608, using a size of the zone in which the
service is included that it wants in the correspondi ng
franme, a location of the zone, and a di stance between
sub sllces belonglng to the same serV|ce |n the
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traffic, generated fromthe in-band contro
i nformati on generator 706, and service traffic
wqgenwriaé®ad by neans of a service traffic gener RCO/KREZ0®/000405
and fornms substantial service data using the received
data. A frane configurator 712 configures data using a
P2 preanbl e signal generated by the P2
pr eanbl egenerator 704 and t#d service traffic
generated by the service traffic former 710, allocates

the data to_one fr , and then transmts t ) .
corr gs pondi frgme %@?ﬂg %ﬁ@f}ficésﬁ‘ PAMEC ﬁli%iﬂ W% 3’&“5&7 proadcasting
cotﬁhﬁml%at@n QYﬁbﬁgfmrhﬂnlelb‘éﬁﬂ pHdimg a receiver according
0 an

enbod ment of sen |nven i on.
Bef of 4118t & glﬁﬁwﬂﬁl g {% brwéf@attv ? 3 type and a
sefsérﬁffﬁoﬁ@ %t&yp@ﬁdlﬁg tw' Hrba@&stj @éﬁﬁd:ebﬁdtaoﬂﬂa s%@@hdil type, wherein

ne consist'g of reanbl e and nore than
thg SE5T €6 rHA e SesoRdoz o b r%mﬂgﬂbtne the fidhg fadividually and
fuﬁﬁ&t Rzﬂ%erbﬂihf ﬂiﬂfé&lﬁaftﬂ §é1*tx*£ﬂen dasC Pﬁ!ﬂﬁkgddﬁh ithé 0121@&20@1& and the
catin iC ocation in e fr each servi
Se?‘? FPReit Sfl F%fﬁh tstl@d 1Gep aceording e d gﬁﬁqamopue@ﬁt |°%e°'er"1°e
Sh@ﬁk@jﬁpegﬂﬁ&mkhe terntnal can denodul ate the P2
preanble first. The service can be formed in units of
subcarriers, as opposed to units of OFDM synbols. In
ot heg, vvorme fraﬁfétkm d18irh BatvheRsinfthé WeoddtastiosgpoiRe dlatd of the first

mul ti nbol s, each servic ncl uded in
1P} SRR GRARIFASh oS dofe LA S oG 4P (i roadoast

sefficé Yiuep | of, thel sevtina@gtytpeecomistirMbibficali kétvicd dataa for a fixed
Transmi ssion Tine Interval (TTl) of the broadcast
teRNG{-ce transnitted in the corresponding frane.
Meanwhi | e, the control information can be transmtted

aos 105" < Bt hame oot 8, Siheein Pr dipdsashsbrace ffiaig sticed

infeassladey dofresseruding t6 aetuhbeagof sYroicerlicimpsffor ehdtezone.
correspondi ng service in advance. That makes it
possible to obtain control information through
denogul at Tas ffane Q)ﬂoaailgﬁllOSﬁzlh\éi'diﬁ alnr iRl bewveehr theglib-slices
Wﬁ%eVIOU frane of the current Q@QEQéi'e' i t ble i
g8 tashe seph braadgash FRYee Rreddef Uil Bl gngAs possible in
ecachzbaed signaling is received through an undepi cted
recei ver, and the received service data or in-band
signaling is denodul ated by nmeans of a contro
I nf ol pat i Tie flantedef dhio 88&721ere‘in\ﬂ@é hetpenbf sevicedlicings for the

AT SRS N I

included in the first or second zone (i.e. one of two

zone r, of service,for

each % one %hggeﬁﬁp? & Gl l§g R eﬁ%m tﬁ‘&? ZPR¢ {heggoond zone
arel etmijiﬂdaihothefﬁﬁﬁmel wingpulinieo Divistot Miultiptexdfd (TD) scheme in

AT e R e R

target service in the frame using the input contro

info tign. ln ot wor,ds,, the con | ler 804

ot ol ned e drding ol rClo 8o Svhe i (AP 2pRE 4 g sgeond zone
aramﬂaﬁﬁw muﬂieeframfe siehvthaesadingbnkd ¢ s¢atterdd i iar $tneodomain in a
di &% E%kzone (one of the two zones), depending on the

IHOURG RANDR yes for the nunber of subslices per

service for each zone and the nunber of serV|ces

i ncluded i,n t st .orsec one, (the other e of ...

the Lo 2andbstforl B3 sBGSATERE, REshit Sinh Gicnon dieital
lnd@ﬁﬁ@ﬁhgh@ﬁnﬁ@ﬁoaﬁ@nEﬁﬁanp@mnhﬂh@d&@ﬂgnﬂmn@mgenent

pattern indicating whether the two zones wll be

alternately repeated can al so be determ ned. The

controller 804 outputs all the output paraneter val ues

related to the | ocation of the target service in the

frane to a service receiver 806 along with other

control |nfornat|on acquired by the contro

o " . NN PN o o e NN S



to the target service becones a val ue determ ned by
dividing a size of the zone 0 by 4. Therefore, the
weutwnasd er extractor 808 finds out a | ocati ORCDKR20E®/000405

first sub-slice in the corresponding frame and a

l ength of its transm ssion period using scheduling
information for a start Iocgiion and a size of the

first sub-slice of the targ ]-Service, and determ nes
start locations and sizes of the remaining sub-slices

using an, i nterval between sul-slices and sizes of the

- el APRIRE BridSt 78RR EORTRPORAIRGFO Groadigstpeisis dala of a first
ty S ranldGesdcdnd zodk A drrdspoadin@d Hbaddhist s@vRienddg of Arseeond type,
. Sﬁp5|'03f ﬁﬁ%ﬁ"? wagues determ ned by adding an
naURG oy Yb#®%heen sub-slices at the start

| ocafrhdmidfing fee framef sub-slice once, twice and three

times, respectively. For exanple, tart ] ocation of

t he WheTH 6. Gronebascaws ditay incfuqRcin th Bt Pong and the
seSott 8bh€8s sticed mitorsudlsiies weesrdini®16ld @ refit Almber of service

.Assug%Pg%chat two zones are alternately repeated

slicifjes that 2 sub-zones having a 1/2 size of
each zone constitute each zone. Thus, in case of the

zone, 0, first t sub-slices of a target service. ar
Fonedy 4 hR e 55 pRerdi sfh Foadiast EvicY Gata of the
firke igpdi dugnpMeess bboslcaSie Sedtice tdaga st 4 eghoblleoteghmihfle and the

second sub-zone. additjon, it can be understood
brEfiEe VIS CHaiuis GrEO DifrecBRESES BIERAPeS et yice ata for a
fidddaefhimal. sub-zone and the second sub-zone of the zone

0. Hence, astart |ocation of the third sub-slice of

the service belonging to the zone 0 should be

det et T neE*he omsilielr bh glaihf I8, Z\ﬂh@‘%i% hb?] sb:b?]dwge sefvitdealata is
zone 1. That is, a star,t cation t thir . .
sliggg Tufe; s plicesbeTehefing Fodhs Pty Theewige slicings for each

zogeb-slice' + '"interval between sub-slices' *2 + (size
of zone |)/2). The data values of the target service,
output fromthe sub-carrier extractor 808, are input
t o al&er vilae ndghodwif@lam B Ovhérbm seintenal betvoeknl hedub-slices

10.may ipcl ude receiver structure of the conmon . .
oefiypgine o BE i RefiRmg v bt WeTedhs bafepOTg Al possible in
cadezonkll at or (receiver's processor corresponding to a

QPSK and M QAM nodul ator in the transmtter), and a
channel decoder (receiver's processor corresponding to
a chihnel Taagqesthodiof cldim 15 anlsercint tre)number of sprpreehicings for

fr.omthe.foregoing descriptd gn,.. exenpl ar nbhadi mept s
the firstiion is sk i theridberehvcs sebep i e Sreppe ot
nunber of service slicings for the frane conposed of a
pluralityof brpadcast .seryices transmited usi on
e R LARr RSP ekl i it B Rl M I 806nd zone
arbnegpedsin therframe using bhifet Divisioe Multipkpomgl(FPM) scheme in
zones,. thereby simul taneousl y .supporti ng.
wiiph Each edncfy SontinlensR Apceed iBAdkRe dofin: vi ce data
for both the fixed and nobile termnals. As a result,
ee LY BBy {5 R ERC AL A i econd zone
arerotrpgpedtiar thien@hme ssudhahaueach horghid seatteded én i timegdomain in a
(r&ﬁb e services for the fixed termnal. Wile the
IT'HOB BA™ s been shown and described with reference
to certain exenplary enbodi nents thereof, it will be
undeg.stooq b haose. skilled in the art that various . .
chantes 1 AHPHSndoteteF tnd oyt Biefiiastiits i o digital
brvaddastihg depmuiniogtidn systérhethspnethbd aoehpisdpe: of the
i nvention as defined q% theda ended ﬁégLns(ﬁng({heir
equi VEPRIRE 3 \Wikie ISPEiA Riopdrast Ssrvige dataryipglgded:
configuring broadcast service data in a digital
broadcasti ng communi cation system the method
conprising: mapping a first zone, corresponding to
broadcast service data of a first type, and a second

- o o oy I T Y



3. The nethod of claim11, wherein the broadcast

service data is sliced into sub-slices correspondi ng
woaomesmounber of service slicings for each zoReT/KR2009/000405

The nethod of claim 3, wherein an interval between the

sub-slices belonging to the sane broadcast service in

each zone is as long as possible in each zone. 5. The

met hod of claim1, wherein"2Re nunber of service

slicings for the first zone is |ess than the nunber of

service slicings for the second on 6. The neth f
o1 ai Wharein dirsh fpnen eoResnondingnio Bioddeae seadem de bt fist type,
an@/aCsc¥BRASBnk ncéﬁ*@s hait ’dd)sll)trdnﬂidéas"f|hs€iavla!r:1 atd 6Na second type, are
ch. each zo

Mul ti pl exi ng e
mwénn&haﬁqmsm léle@ﬁyq w%%nme WhRESH thezgrf’ﬁﬁ‘éaﬁe%eﬁ%l&e data
in@hd&d & {Helﬁréﬁ%h@'a!ﬂdtth@ sktérd zéﬁ?@s Qmﬁed heo sebalides abeording

are in e suc hat, each zone is
to @@éﬁf@@ngaumeao ?%qugﬁ’&ilr}gsl ﬁ?rgaal‘rl éPP¥-but ed nmanner. 8.

A frame including broadcast serV|ce data in a digital

broadcast g co n|c

ot-o; rBne RSO ST 2br WBSTHOR EH rots BT oiise data of the
ﬁ1§te e Iﬁse@f bfbddch&tt sérVRR Qﬁt’a afoﬁe@Qiﬁdbﬂen’&rmmal and the

espon t o byoadcast service. datﬁgpf a.secand o &
f?%ﬁ{% W’fc& ta 9f the se¢ons P HRINPYEESs 8ﬂ8a52c§ﬁ‘é“8? gata for a
fiddaneefinan the franme individually and further wherein

t he broadcast service data included in the first zone

and the second zone is sliced into sub-slices
300@43” NgThe rﬂeﬁ'ﬂoﬂf 6f Q:[Emﬂ erbevhatirs ety ibeaddast iselg,&ce data is

each .zop f claim 8, .wherei

Sl AQaSHD- S CmRORTBE Thdhg Mo eSS HeG: Micigls for cach
zoRgoadcast service data for a nobile termnal, and the

broadcast service data of the second type conprises

broadcast service data for a fixed termnal. 10. The

fr an|25 of dTh@hﬁEtBod Wﬁle_raeﬂnnzzt Rehdrenaic dﬁﬁér\&e bet'h\mndﬁgaub -slices

s sliced,into sub-slices corr.esponding to_the nupher
belnegiag J9 dhe Sefes HEEdPET SEURe JBreh Ao fioad e Ag Possible in
ea6h 2bae.10, wherein an interval betmeen t he sub-slices

bel onging to the same broadcast service in each zone

is as long as possible in each zone. 12. The frame of

cl ai 5.8, Whemedthod b€ chuimbzl, vhersat theqmmbé:lcd)ﬁmvfcerslicings for

e N

8, wherein the first zone and the second zone are

CToNE T b Fosth oL ARl b ngfhisf Aol nd He3eB8d zone
ar@'ﬁﬁ}ﬁ)@ﬁelﬂhﬂhefﬁaﬁlf NBino aelime ]D4v1sﬂdiﬁl\/éﬂl&pi£>@ﬁg ¢TRINM) Scjheme in
rein the Z0 second, zone are nappe
wiR et Fhacis cpRey AREaIon e e, o noeP
time donaln |n a distributed manner. 15. A nmet hod for

tb: ggﬁg] ast | g ﬁ-ﬂaﬁsgiﬁlﬁnw W)C;]i?rg}aﬁ ﬁ}ehfgrsﬁé %rtu?]the second zone

aré Qﬁfiﬁéje‘éﬂ ingtheapinegsughfthas tactopene ¢oseattapedidin mgtilme domain in a
br st service data of a first type, and a second
<h¥8§8 188ponding to broadcast service data of a
second type, in a franme individually; and transn1tt|ng
t he ane, mherel e broadcast .ser dat.a i
RS TT At apbabis it RETOUIERY SEALCRE B iR 15 ¥ digita
brsw&as‘cmgeslmmmdmgsmem diefef@ram‘ths oumpemrg ser VI ce
sI|C|q%s for

aher 81 BPR U BAHRE oG SPOFiEUridg & 1GHnerYy Frfigng g fist zone,

coRRRPONGiaE fy drosdwbt serwielatatl hofirsa typhj lamd a second zone,
termnal, and the broadcast service data of the second
type conprises broadcast service data for a fixed

termnal. 17. The nethod of claim15, wherein the

br oadcast service data is sliced into sub-slices
corresponding to the nunber of service slicings for

each zone 18 The nethod of cIa|n117 mhereln an

o 1. . o N a



each zone. 19. The nethod of claim 15, wherein the

nunber of service slicings for the first zone is | ess
woOheoy/wémo nunber of service slicings for the secomi2009/000405

zone. 20. The nethod of claim 15, wherein the first

zone and the second zone are mapped in the frame using

a Tinme Division NUItipIexin% (TDM schene in which

each zone is continuously al’Bocated in a time domin.

21. The nethod of claim 15, wherein the first zone and

t he second zqne are mapped in the.franme such that each
CogROENG cift (DB SrFICie btk 4 rPROB oo b e frame
indiefiatly; 22d A nethod for receiving broadcast service

data i.n a digit.al hroadcasting.co i cat.on system

*he EaRSdTatmRes R PR aRiink h D e Fateny o

br oagéslin IR \/Bxg)adda"st ase'?sicé atq‘dw digdludedr &i gha fin'stff sione and the

zong, corLr ondi n o .broadcast servi ata of .a .
SeFIE £0RG o STIERITLO SBDHEFeS GHESILbE 18 SpUNEATRY. Rgnber of service
slibingadepsdchsgmel ce data of a second type, are mapped in

the frame individually, and further wherein the

broadcast service data included in the first zone and

the %(?.Con@hé Qt!pg%iﬁusS]?fQMhﬂ rzppm&@el tbeinl ﬂhefel&oadmsltq dengcé¢ data of

a different nunber of. service slicings for, each zone.
thS TSt e BORBEOGT DL Beragto Fafn ing Bp B dRAmAL and the
brégicabCeerdiveadh offthe fsecarid typeecaaprisésboadeastdendte data for a

service data for a nobile termnal, and the broadcast
fixedrtgie®aliat a of the 'second type conprises broadcast

service data for a fixed termnal. 24. The nethod of

claim 22, erein_ the broadgast .servige data is sliced .

it o) bub. ThF copetius SSSAREH 2g veErE G Rl AgHR SryEE data is
sliséd dntogsub-shicaachrespoadidbio The nuetbwdobiervia stididgs for each

wherein an interval between the sub-slices bel ongi ng

Z0PG t he sanme broadcast service in each zone is as |ong
as possible in each zone. 26. The nethod of claim 22,

whergin t nunber. of .ser.vi slicings f.or t £

zone§?8 |E§g2§wgﬁﬁ?%§f WB%§?0§W§3PQH§%11Fpgﬂﬁ6§k%§§thesub—
slicbebeleagiia woihe.sage bibadcas shodcoin ehai roiR2is ashiengias possible
. the first zone and the second zone are mapped in the
lnﬁﬁgﬁﬁoﬂ%ing a Time Division Miltiplexing (TDM schene

in which each zone is continuously allocated in a tine

domain. 2 The t hg f claim?2 erej i .-

comes g o2 Fie T8eFr 58 8k MhdRin M DRBet R bl stcnes
fot tat fisbebna Briesd thaadhe nembdr ofi servi¢endiciogmfar thersecond zone.

di stributed manner. 29. An apparatus for transmtting

broadcast service data in a digital broadcasting
commBxii caTherappysttesnof tcheina BPamdtenaincthepliiss znge aad the second

frame _confiquratQr for..contd.gurd a fr . '
2o B wPei U Fuesifi g P NATRI R 1] scheme
inofhiah tacls tone/isecondindoasly etlonated an e, tome despondi ng t o
broadcast service data of a second type, in the frane

individually; and a franme transmtter for transmtting
t he 8®nfi Fhe egppphraoe of wienelf, wherdinchdclast zose vindethe second

data included jn.the fj nd - n i -
o8B PRED T8 B BeulchabardRi AP & i ieRifa RRg dofain in
a diftriberted o@naes.ci ngs for each zone. 30. The apparatus

of claim 29, wherein the broadcast service data of the

first type conprises broadcast service data for a

nobi 3@ t eAm npparatusd foheecteivagc dsvadvast isecevidatdatofint hedigital

second type conprises broadcast service o .for a
brf’?q%@étl?%?ém nﬁ.gagtio_n T elﬁp@’graé’ﬂ:’aga%}ﬁ C%‘%RF‘%[ , wherein

t he drescasforsecsivi dafiane inslidaggthnbmasostdeicies data and

cqrre ndi to the punber of service slicings for
fb%§9ﬁ°§gﬁ@pggg§r%ﬁ%“ﬁb%ﬁWﬁtus of claim 31, wherein an

i nterval between the subslices belonging to the sane

broadcast service in each zone is as |ong as possible

in each zone. 33. The apparatus of claim 29, wherein
t he nunber of service slicings



for the first zone is |less than the nunber of service

slicings for the second zone. 34. The apparatus of
wobheiormw@@) wherein the first zone and t he secoRdT/AR2809/000405

are mapped in the frame using a Tine Division

Mul tiplexing (TDM schene in which each zone is

continuously allocated in a tjnme domain. 35. The

apparatus of claim 29, wheréd the first zone and the

second zone are mapped in the frame such that each

zone | S scattered in a tirre.dorra'b? i(ﬂ@s distribute

mannEherels 2 THSL 2R CRETGSPININg £e BFQA igk dafh ST first e,
andey ?é(ﬁ)ﬁdfﬁﬁir@, bﬁrr@s%tirﬁliiﬁgﬂko bfémﬁﬁsédrﬁ'@emmﬁ}ambb@@ type, are

syst.em appar,at.ys .co i.Sing: recej ver r ]
matied; 43t e dngvioial ored, fnleh phetsin dhe Broadiast sprvige data
inélnded o thiemRsiutciel 4l tHeesdcen@izond ié KHO® Wterwibrslices according

fl{{'fé zone, .corr.esponding to broagcast service dat a of
to 3 Giffergntppmber of setyiceelirings HTEach PPEspondi ng to

broadcast service data of a second type, are mapped in

t he ame,_| ndi vi duyal | nd further wherein the .

b cadbant The apragiian ok GTHET dled Harcife broallCsy servgg data of
thé st eggndoapiies Droddaed seRtice slatr $bi aemobie aethinglt and the

of seryice slici.ngs,for ea;[ch Zon

a different nunb e
brdfcash SIS isatR 00 F PS5, CHRBFETN IR GRS data. for a
fixsdri¢ithatiat a of the first type conprises broadcast

service data for a nobile termnal, and the broadcast

service data of the second type conprises broadcast

servige dTha dppardtus iofedaine3@, nahereBBthel beomiopstr &rvike data is

of cl,%)i m 361. wher ei n tfg@é)r oggcast service dat a,.i.s f h
sliged dtp FHR-SHETH COTTPRANITYT 1 6 TRIARFT: §F SR Abiginegfor eac
zoper vice slicings for each zone. 39. The apparatus of

claim 38, wherein an interval between the subslices

bel ongi ng to the same broadcast service in each zone

i s a39l onThasappassiublof dlaine 3@ wleerein 40.infEirealapgtareahihe sub-

of claim 36 erei n. the nunber. of service slicjnags .
sty B¢ RoBit to R bl RN R o i i e By Al asepossible
inghtlezogs for the second zone. 41. The apparatus of

claim 36, wherein the first zone and the second zone

are mapped in the frame using a Tine Division

Mul t #@) exiThg appeidtus ofietmi B6 wvheteie dlod neorber iof service slicings

cqnt inuousl [l gcated in.a ti-ne dongin. 42  The
fof BLHEY GtRe s Bra ARIBE riuRe il A Thdpedfirald Seqngzone.
second zone are mapped in the frame such that each
ﬁgﬂﬁ%:l.s S teta%rp%(rjat{lg] of it 3%9 WleReinthd 1P ZohR4hA%he second
zone are mapped in the frame using a Time Division Multiplexing (TDM) scheme

in which each zone is continuously allocated in a time domain.

42.  The apparatus of claim 36, wherein the first zone and the second
zone are mapped in the frame such that each zone is scattered in a time domain in

a distributed manner.



