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{0004] A base station in a multi-carrier system may simultaneously transmit
multiple data streams for broadcast, multicast, and/or unicast services. A data stream is
a stream of data that may be of independent reception interest to a wireless device. A
broadcast transmission is sent to all wireless devices within a designated coverage area,
a multicast transmission is sent to a group of wireless devices, and a unicast
transmission is sent to a specific wireless device. For example, a base station may
broadcast a number of data streams for multimedia (e.g., television) programs via a

terrestrial radio link for reception by wireless devices. This system may employ a
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devices. Each data stream is also allocated certain amount of resources for transmission
of that stream. The allocated resources are given in “transmission units” on a time-
frequency plane, where each transmission unit corresponds to one subband in one
symbol period and may be used to transmit one data symbol. The data symbols for each

data stream are mapped directly onto the transmission unmits allocated to the stream.
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super-frame. The wireless device may power on only when the desired data stream is
transmitted, using the embedded overhead signaling, and thereby minimize power

consumption.

[0010] Various aspects and embodiments of the invention are described in further

detail below.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] The features
and nature of the present invention will becone nore

al. fromthe detail ed description set
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[%H%O]dl n%'?é.slo shows a process for broadcasting multiple data streams;

[0028] FIG. 11 shows a block diagram of a base station;

[0029] FIG. 12 shows a block diagram of a wireless device;

[0030] FIG. 13 shows a block diagram of a transmit (TX) data processor, a

channelizer, and an OFDM modulator at the base station; and

[0031] FIG. 14 shows a block diagram of a data stream processor for one data stream.

DETAILED DESCRIPTION

[0032] The word “exemplary” is used herein to mean ‘“‘serving as an example,
plary g

instance, or illustration.” Any embodiment or design described herein as “exemplary”



or designs. [0033] The nultiplexing and transm ssion
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fdat mlﬂzﬂcmkk of irsodniatiod esynbe padra tiehytrasimiged inethe foer framekeof one

to optain ondi n de bl ock, E ch co
juper ?rflﬁ’e?“ep%ﬂ% loek e g( ¢ o he JEARSTILSSiop) O %fﬁ @H%Pé"" four
frﬁﬁ@sr Rﬁﬂﬁﬁ@ﬁﬁn@%éﬁﬁ@%ﬁ eshuaRREp A ?aﬁ)rﬂﬁﬁ@e $£heQbRe time-

for t PLC and then transmtted in the four franmes
oiryipgéadsygpelranfielamre. For each franme, Nbi WO 2005/ 022811

ﬁ%é]usz‘%%’. 9%81 zgratf:?s the transmission of multiple (Ny;) data blocks on a PLC
in a super-frame. Each of the Ny, data blocks is encoded separately using the outer code
to obtain a corresponding code block. Each code block is further partitioned into four
subblocks, which are inner encoded and modulated based on the mode selected for the

PLC and then transmitted in the four frames of one super-frame. For each frame, Ny,



subbl ocks for the Nbi code blocks are transmtted in a
portion of the franme that has been allocated to the
“Bngi) {{2? 40] Each data block may be encoded and

Y&{ed in various manners. An exenplary PCT/US2004/028676
concat enat ed codi ng schene is,descri bed bel ow. To
sinplify the allocation and assignnent of resources

tl(bbﬂdtﬁs Fh:Ghe Ngaohe Blocie 43t aaksnifayd hea piribsl6flth Hathel tBAtmas been
qual - si zed subbl ocks that are then transmitted in the

§1éf??éteﬁd%}ieoprﬁ%r |l ocation of the four frames in one

-fr Ko .of a
super fr%ﬁrrg dtala ?Ih@l\?_q_ % nCE)HeGdU|ngda @la@ﬁ 1 @tious manners. An
exdnom atyi concaiénagedf doding stherhdr s d%lsﬁﬂ)edHi%me To6 8EOpIITQ €ige allocation
P%g be all oc ted to the PLCs once every super-frane.

ASSTSNEXCh OPIRSOHEEHS Belhe A Sicpth goderbladle 8161 DG into four
1-GRBE !
T A
f.ﬂﬂr lﬁia}mﬁm onyesuperainang. t Ingliis icaseathy a:ypvaemn st peupefr#m to the PLCs
is aPLCt

Rl R alacpBERes Bl bf BLcsr Hines raics oy allocated
Mmy:s@aegyverpn%epfmﬂyl tiple data blocks in the
super-frame. [ 004 Referring back to FIG 2, each
&} - 1 rEash PéaComasy bsr EnemitEdop 2 cpRtingpus AY NowYItgaes manner,
o] t
?@%&Bgﬁnﬁé oéftg%%tgregal@ tt?e'm&%g%ﬂ bei ﬁ%He%rbaé?i% ILITQ; PH&Sa pLC may
] mey estbalemisossed mranf awe sspefrel’rmﬂw Fatdacin supfermuﬁn@ry active”
Pg.ﬁloh tbmng %l% ltlon channel _esti mation,
B8 8 B s Eg TR Hbihat SupgsFrame o Eapmtvg Rh6] may carry
bResk ﬁ1@1t19ﬁ:rdaYa Byashead ssp@ipdhd1g i nformation for the
associ at ed rgbi’d@lfl mredi ately foll ow ng) super-frane.
HB

0042 bverﬂﬁé@l@ el 2. erettlpunst-romef2dP lexmq:pdi@l by heilot and
Shghidd {eclp oS3 penng, Elrnﬁ meH ?ctlorxll ;ﬁ) 1{1?12 {)12 OHF 0% fore pilot

super- frane, the sp eC|
OFBM t synmdeisd uiekl ebyd &anbélegsk éwlcésofor dathe sﬁicﬁroniﬂ’aﬂon frequency
outer..code rate and no nfg% ueged for. each PLC, and so on.

tlgg, pre

ﬁ%é“sﬂ)%} Hg)&lag % iy 3 )esgg}appxésa%lvg} H%ﬁ@ld (2) one or more
SV@Red FDMI s@hbolPldsdd S6NEart otvpﬁxei}' Remalih@MRforhR%on for the

transm ssion of the pilot and overhead 1 nfofmation in
asspeipted dios. sumnleﬁwelbi p‘DléQw@g) (Smmframne'fhtaldvomad hieformation

d
IS RS 0 ESECREC LA BRI BB v

frameathl spe€fis pbitansifiths lslq}%:r-lfﬂrﬁehlﬁsed nexéndsthp&lat bIOEKs) for each
gf% %g enbedded in one of the PLC s transmtted data
C

T A Tate ArERde dspbior epedielComne se eBe dbe @verhead OFDM
@ﬁ%d?@?d:ahﬁgSOB@EéaQns@{alhﬁg\’s'fofr hg sl &8 nq &Mk Cs%Pélgframe The

recover the PLC s transm Ssion in the next supe
ItShDS,EGOm@‘fllth@ pilot ek okerhbal lmf\mnih&mdmCFDMS)dnhﬂb(l S)mltlplexed

nthat S s, the wireless devi
D RSB VST AT RER do BB b Rof Vi minimal ON
ﬁh@b erli adgitioRe obdrid@diih Redensy pdiigaht @ cfh PEAGHhASSILRH in the
data stream and may subsequently power on only during

RG¥é SepsrETaRatay e enipeddeddnl caatl the Ple@im tragsmitied sata bleeks in the

?6&5%5 {%ﬂ%ﬁﬂn %58)8%:’%82%2%% g{}gll'n!)ar%%n a-ligﬁs 'tahe wireless device to

recover the PLC’s transmission in the next super-frame without having to check the
overhead OFDM symbol(s) sent in that super-frame. Thus, the wireless devices may
initially use the overhead OFDM symbols to determine the time-frequency location of
each desired data stream, and may subsequently power on only during the time that the

desired data stream is transmitted using the embedded. overhead signaling. These



8 signaling techniques may provide significant savings
in power consunption and allow the w rel ess devices
~to receive content using standard batteries._Si
WOSE2bde rate and node used for each PLC ?@ﬁﬂ%ﬁﬁ/{/}§676
do not vary on a super-frarregbasis, the outer code
rate and node may be sent on"a separate control
SERAIME tecAlfud AnAeFSv IR s HRfiGaNEavikbs i8\pRWEr SetRefplibRaRd allow
[0043] FIG 2 shows a specific super-frame structure.
thenwirelees devices te uprstvef pontant Upig st@darerhaterdes oSipes gre gy code

time.duration. and, may- be. djvi i nt L
i Ao oBi Bt ER TG RBLEY KPS0 L) S T AAPERY pfls. the vt
%8O tatd b mEPBO&MS ofl b béparas tontfol ohanhbleandaiomeed a&dharsent in

in FIG 2. For exanple, overhead information nmay be
eyentsuper-freideli cat ed subbands using frequency division

| pl gyt ng : H4lpetliGmetsARANE. URSeRbRNG WiRr-f
[gw%ne ﬁ%n‘e%ﬁ@t?%ﬁ %Jé%lﬁécncye %ﬁ%ne. TEe° a per-frame
oy bz defiadd axbs of apy esendwatiomend amy behdividedtinainyamimber of

represents frequencgy. Each frane as a pregdeterm ned,.
e dEH e AP PETI DR R1gr Sob BT iTerent

P5th !tlgéjﬁ_aﬁﬂérr sh&{'m PiG.SY nﬂ%ﬂ ex&%bie@gﬁrht?aﬁaﬁfbngiw S¥Belsent on

period is the time duration to transmt_ one OFDM
deylirbed spblewds itegifregico) divipinm mpldiplexing (Hiber of

ol i qd er, frane e d '
PG BTG AGRoREi HERR SEIR: ke, STl Bettty pliie. The
RoMzbhtaNadi§ redpedsentiiingd ahy thealerua$ afia réprekats SregueityasEach frame
the overall system bandwi dth, the.  total nunber

Rag gtpapdpscTRpedHme difatiqrh &SR iBE B AR RS ATENGP fymbol periods (or
1P GOl 5B iy SRDIRTHRE Rl (ORIt BRBA, o

érrea@EDM sgmbalv @lescrited Hlest). t Thalspeifich anabsr othsyhbadrperiods per

T 5 P 00 b
SVOROs REIARd by- Rrious peRmeted SUTh S| tBd oWkl systdm tbasdwidth, the

Ncsb total subbands, Nasb subbands = may be used for
@il aumban ghrsubbinsts o> and thecrvahie peefixglengh (desprbed below). In an
subbands, Nps ubba . far. pi }otyand
SRS RSB 10 USHE BEL nan975.

%Q a{sg %g?qu ﬁ%&%%’ot?l%uﬂﬁ%s ,a@lgi?:lg aﬁréﬁ'?{éensikl%g%r}gsi l\tlglfsokl);l%}_'l_ Nisp.

no data o ransm ssion
1aogs] + Ngab QFDVigomeumbéulatidn Syurstab ety tedehaom sachssubbarall in each

to the nunber of data and pil ubbands
SRES) PRPED. - F3oh USRI B BifGH6 Qi (o) PR cy g suobands

Hlfﬁl'y bi 2651 B dE M Shis46h HiEarb a¥eed APR6dh@t BhbleHY @ggs;ubbands
(N, sb = 4096), 3500 data subbands (Nasb = 3500), 500

piay be wsab berpliot Grp st efGow) to anPilof wbhadssanshiggemaining Nes
Nosb, = 96). Oher. OF St UGt ures. w ' ' el
PR 1 s p50e 1 i RHHES Wetepd b of b Bfhissiony, where

al se e vsed+ N eapd nlnb sty mstie’Pabbaslis iNagiml dati number of
syfbol $* may” be*'sent on the NaSb data subbands, Npsb

Rath %Bd;&’l%p@h@oaﬁ@s\( oPENSEniN on: Npsbe. Nasdy @hbolim¥P, broadcast system
2005/ 022811 PCT/ US200%t/ 0286769

100 utilizes an OFDM structure having 4096 total subbands (N, =4096), 3500 data
subbands (N, =3500), 500 pilot subbands (N, =500), and 96 guard subbands
(Ngsb =96). Other OFDM structures with different number of data, pilot, usable, and

total subbands may also be used. In each OFDM symbol period, Nysh data symbols may

be sent on the Ny data subbands, Npg, pilot symbols may be sent on the Npg pilot



subbands, and Ngsb guard synbol s are sent on the Ngsb

guard subbands. As used herein “data synbol" is a
pn synbol for data, " pi I ot synbol
WHQ%P ?%él on synbol for pil ot and a "guard sfﬁ%é‘?szo'f@’sm

a signal value of zero. The pél ot synbols are known a
priori by the wirel ess devices. The Nasb data synbol s
isibbaAgs) aRFRY, sMaQYmboredre@nt & themegsbcgrua]mubbﬁide RlsGSed herein,
[0046] In eneral any nunber of PLCs may

fr ARENTILOY 152 argchilasgpsymbphfas. datg gy lalogusvrehol is a modulation

SHRSSTPLONE: o kB SBef SR 0P Y B fos o
Speen kizeioolbetheonetess dbdcess Theeyf ddta eanbolast éack GHISM symbol

and al|] data blocks for the PLC are encoded and
e doeereion mHeRE EkRée with this outer code rate and

t (o]

TONY o SRR S UAREPONILES 5005 Sk caph, er .

iiooa BB’Ifm emm:mﬂxiarrentach eatmh: Rt analylconi onmgr eltiplentatdieldcks. In one
at ed é ance..wth a agemfl (o ter code

3PeTBied Ao ibm A ERECLIC U SORORR g SeebifE Spfftek ve PLC,

aﬁ@I alublpl Blekiss fr tﬁ@@ﬂba&‘e%céd@dibﬂidsmodﬁlﬁtéﬂ’Qﬁtabé’&lié‘nce|vﬂth this
¥ case, each code bl ock contains a specific nunbe
eptey

&pde é@iﬁﬁ@ﬁs}node\/\m generaje @etrémnﬁ@e qogie ttheckspand mbé@cks of
fn%dufa'ﬁ? 218111 ae]gﬁ tw% 2041%] ar%@l‘?el? d\ﬁ?enl?Le c]f'n Nath gi may be

super ocated a speC|f|c ano
epsolad ced rtld)}‘.llﬂilt&hSlmathT(ﬂEﬂlbe Rl anspedific sumpze reotié ante. an‘ﬂhﬁnode to

amount of resour es a h active PLC.i
GO cAt ORI octs it Fo g oA IRKE k6! 1 GO symbols,

s pbdieRL Gniafly chitCeRHRBHE Bfo@ﬁ%ont@%)s 15 E@mf‘@ﬂfﬂﬁﬁercgf At mbols,
synbol s in each code bl ock, and e nunb

odueh ip deiekeineciby g mwdehlscmbrrﬂmtrbede ldlbckdat a synbol s per
bl ent, Men AN  PLCS, JResayrc
@9{2 ¥ og%{éha" C?H‘p?}%ﬁ. 1{I}us ﬁ’ﬁﬁne?el frapie! Se%JE ga Specific’amount of

ad:slooma:t |oafnnsmhehms>1mxe thteapei- treﬂheb eh@mmO{:ﬂfM&}soEic@s alfoBated to
Eﬁrs- DMaIIocatlon schene. For this schene
CU&% (rds ggrengent gp (Hthe mgmbgr of ma%ble%hsao &g Bﬁﬁrﬁ’@éfle PLC in

'tl'fl: Q& ﬁsm@%b)em@%%ay&ma RIS eacl‘FSHdnggfc a;;gig@ Jumber

shown in FI A, PLC1 is allocated all
ioh cedarblotks, plongodéh thetriumbgglof Qatanw@bglsuwr abdieabme,dtoahd sent on

.l
4P1F 3 Aol YD b PGS o BBIO Pl 6 1 SiEmplary

ahocaugh shemkohretdebaibeg below, each OFDM synbol contai ns
gata synbol s for only one PLC. The bursts of OFDM
8L s Kigr 3 rsheve st bysstcEDNE allegakan grhamg. odor this scheme, each

Ne' ﬁ@’f@gld%feh'aﬁl l@ fflﬁy@u 1139984 A orlef or &%%Fbwgyn%@%enods.

synbol s are assi g oeac active Péﬂthen
fbar gte- éﬁ@MpdramcrwmImFEe iAn,ePIL(E dnsnalksated alli duea subbahdein symbol

prcods LBEEE B PLORS FRlnerl SRR DR suiihl erifand 5, amd

en0 3 & alldchiMi )i rdas! su'b§arﬁis 1@%?151391 bio89S tﬁ’ﬂe@gh bh q30r this scheme,
granularity of the resource allocation (i.

sarlil OEBM gyipbolt ¢oatainsedatp symbols dan ey tane ePlP?I_C)fhf: chur%aoﬁ OFDM

E@%E‘%gﬁ? %6!?:%89)@991 dl\y\por‘?‘ %%?(1;9%\%% within a frame.

[0049]  If consecutive OFDM symbols are assigned to each active PLC, then the
burst-TDM can minimize the transmission time for the PLLCs. However, the short
transmission time for each PLC also results in less time diversity. Since an entire
OFDM symbol is allocated to one PLC, the granularity of the resource allocation (i.e.,

the smallest unit that may be allocated to a PLC) for each frame is one OFDM symbol.



10 The nunber of information bits that may be sent in

one OFDM synbol is dependent on the node used to

process the information bits. For the burst-TDM

WORKMAB  t he granularity of the allocation 8 THef0#028676

dependent on node. The granu@rity is larger for

hi gher order nodes that are pabl e of carrying nore

THR RBRE bPRfddafioR 8its that ﬂla? yahettin ch1OFBIMEAhbolds dependent on

| arger granularity adverse npact s " packi ng

tbqs fiqsdee e, towprashssr téﬁevéowtwtl H@tSpeFeéﬁbEa@érSéfTDMescheme the

| al | car a o

ulantgl Bﬁ&h d%llo;%%{ﬁ SURE t%gﬁéaﬂlggeéltd?rhtecﬁl dﬁlt&ééjcgﬁ? )g#afnu?a'?]ty is larger for

i) glba@)tde)‘ nfide & thae biei dapali- Dt Ay Inord inésimiatien exe @&Sdata symbol.
capacity is wasted and reduces packing efficienc
Ipcms@]al Pileeen gragpatiy avepelampre BIGkBEa e lbriencynitich refers to

: tgg Eer&g}i@oescﬁgﬁérﬁamg 6 1BhIaN§ uELdD c'aH;tth% ?P&eﬁc'tlfvé PIE does not

arranged into L groups, “where rame is _
RiEE tﬂie\dlamemmymoocapacsemﬂ anstira OFDdA s mBChgn abrpexcsss capacity
assi ned tg a respectﬁlfve section of the franme. For

18 3@p @FB‘EI{? ugqPap 7'9h€ group are cycled through,

[@0Sp1eACRIELCBI shovd! 4 eGatedTall aiNdRndahems UbP&Nd$s kdheme, the
one or nore OFDM synbol periods in the assigned

adive POAS umlae synsr-Exmepire agheged i Fig@upspwheedp li. sA frame is

7 8500, 10 P RERE € Do TSR M ifin o
ﬂie Ifﬁmealﬂo@ eadtegroap | thel B1.Gs s tieagrdsp a8 c@gﬂﬁtb ﬂiropgf iapd eZch PLC is

is allocated all data subband nbol . peri od
%locaﬁ@j a@éﬂd@rﬁat@%}w&av dsin (e 56 PaTS FIo M HbeY Birids Tic assigned

&%P&ITEFHP%.U e?%ﬂx}f;n g&o%fﬁ EIGTS R ip{ @ $1i¢ ¥HodaRAUAL data subbands in

recei ver rec ements and peak decodi ng
syatbe] pbuod |1nEL€a2sa§ allue;atteécaéh dzéa sapbapdan $yanbad qeiive 2a PLC 3 1s

3¢5 e G tRBls S-Sh B2 LY BARTUR] g s i

syt Ipeged @daneo 6. MYnepacal @ lSlh‘EIbHDIdIS thecyaledl-ODMTEdheme may
synbol peri ods. For the exanpl e shown in FIG 5C, PLC
RO aRaTe Seelverit eSS FI L D HprLegiee 3 TRENTS gbenak decoding

LQ at a subbands
%?e;h&d’ﬂécnﬂ:%&hﬁ%%‘i perl%ﬁ %féelakgﬁg\%hgqxgnd PLC 3 is

HI0bblcat dIGd ét(h sisavizba riatsst A M Tddghal®chtiors yetisole. pEeri s scheme,

St VB Slcarsd B 3 08 SURPBROAIOE s 8RS el periods

F&enb ek ahplethodatia ypNBol pL.I01 idhlidcate@atPifBbardsel HirBsh 3 in
and frequency division mul t i pl exed within a frane.

$yoush perpdsdethravgh Sale 2ds efloeaigdda subhendsgeand 5 in symbol periods
g dﬁr%pé}prw%bﬁ;ﬁ t1§ gﬁoc%?edy\@elté s@tﬁ)an{iigqtﬁ%QQHQ J:nhs%lmbol periods 1

erTE may | ncrease Asm ssi‘on
thrsughf&r Fohehe Blukl-THMUEDBL schehies eadhsOFPM ¢yibsl may eontain data

ti dj t h
R A
Fr@ uechOF dNS G mtfdMexef MhacthfRe. the granularity of the

ource allocation may be sel ected based on a
[0052I]eof fSilret the epayjvad kofr@CthILG:lmmye sidrilpyed logerdtime as well as

BtEar ol R A 3P cray S5 O WnfgBRion Bk for he
PIE! MRAkver, this also provides more time diversity. The transmission time for each
PLC may be reduced by allocating more subbands to the PLC. For the burst-TDM/
FDM scheme, the granularity of the resource allocation may be selected based on a
tradeoff between packing efficiency and overhead signaling. In general, smaller

granularity results in better packing efficiency but also requires more overhead

©
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indicate the resources allocated to each PLC The
i;s generally true wth larger granulari

W gﬁﬁ%gscrl pti on bel ow assumes the use of the Btidinnanzsers

bur st-TDM FDM scheme. [0053];4 n an enbodi ment, the

N'Sb usabl e subbands are divi dl d into Ngr groups of

w&gﬂahm suideagdshe 33eurcds dlleatdo GCRPRE. MEHE hid&ke is generally true

g}t in the pilot su bands. For the remai mg{g %rou%

granytarigpat Thesdrseaniten belvoansumipohs vsr plethebress TDM/FDM

tSBﬁengﬂtanul arity of the resource allocation. The NuSb

usabl e subbands may be arranged into the Ngr groups

i[A03Ar i olisanrembediment, theoNg, sublsantibgidoupd tiyidea HBEN,, groups of

up ,cont ai p consecutive usabl e subbands,
e FRPHRaT 2BRE oF fes S i dhich S A SURHAGS. For the
Sﬁrlﬁ@lﬂﬁl,g & e Gl be LBt @ithubbeRe iNsabbe
are seudgl%bangom y distributed ]acr olés u?%@&ﬁﬂgﬁ%%lﬂé%anulamy
0 dB‘P EseusBalgsationn Ve Namoishide syblivinds dnayr bupiragged into the Ny,
pg usabl e subbands t hat
I yERAR ALONR, 1F 30 AUBe] BB RplE St E kTR R N
[ceﬂéi:él]xtl\l'a ﬁiabﬁ: sivousdsaheRt or | aged. subbapda s Gubb&d grouping
600 that may be used for the” buf st DM FDM schene.

Bhigenid, Sbl:l]l@ﬁbﬂ) eorﬁaibbNgbﬁﬁsa@leﬁsuabzfr@B g atdpsBudddfandomly distributed
are | abel ed as subband groups

di sj 0| nt #Fﬁi whi c

e q\Psa eSuRBands | B ¥ ingibetpEbbant eroypisg orame. ach group
tcbgtta galqh e ugapl NGy

one lé]r oup® stgglﬁ Sds};l?%gjgngﬁgr geugl“ggﬁﬁgsn@%kg%%oﬁéa ? ILI“S" usable
subisaddds that are uniformy distributed across the

t ot usabl e subbands, such that co cutive
B nasFIG G REG BB REPE b inte OB Trspey be used for e
SubbaNIH/FOM @RerBb ORI usithe sdifA s aabb St BNARIS,, gdisioint
(ONUSb 4000) are arranged into eight groups (Ngr

Brows Hhigh 6{?;3&%?& 25 HEbad rapa s teroy gl Dan ddhe Ny, s(uu@mgi groups are
n ensu e u
?%i%gtdﬁaglgf {é@%f;%fg:?déa It\Iusb oA L(ljﬂbg‘?ﬁ B&Qn%) R %Hg qhe _group. Each
§u|fkﬂaad1 @soupncandahs My upnba?r salbb!mds thatt ¢ h]ﬂl'fﬁﬁthdidﬂIaﬁlhﬁl across the
s. Eac
3%‘%%“&5 usagﬁfg‘dgﬁg% Erbieateor bS48 Hersrarn arespaced apart
[bS)Qﬁé]suEBzﬁ]ds nter b gfbhodinRante Sboo skt sHB@a\ﬁHg N, = 4000) are

vari ous advantages. First, better frequency diVvepPsi

afragelli BN CeiShNERUBAIN JEBYP chdlClorslES ik esdd QQ@“@ SSUbbands
fromacross the entiré syst em bandw dt h. Second

W ek599) deivd GRe MRYbIE QABYALs 48 adY HQlS ax%eg;sace@ fhpﬁﬂ%‘y eight

subband group by performng a "partial

Sdvbah@ (W) £ 85t THew f A dhch (5]
full (engz, 4?)96 p0|w}15t§?()E Sl!li:tlr:b'ail%v\% écyCh (g-pr %ﬂeﬁgltéseﬂﬂeé&fce@thh the

ROARS subBRFI4TR Ghe Bifed RE W GRIUES SEchlvéb gar}d-rrgr‘ég% #ﬁiﬂbﬁf?ff&fed to as

performng a partial EFT are descri

as Singlace’y). S. Pat ent Appl i cation Serial No.

10/.775, 719, entitled "Subband WO 2005/ 022811

ﬁ@ﬁﬁbszdﬁlq ingzplaeerissubband structure provides various advantages. First, better

frequency diversity is achieved since each group includes usable subbands from across
the entire system bandwidth. Second, a wireless device may recover data symbols sent
on each subband group by performing a “partial” (e.g., 512-point) fast Fourier transform
(FFT) instead of a full (e.g., 4096-point) FFT, which may reduce the power consumed
by the wireless device. Techniques for performing a partial FFT are described in

commonly assigned U.S. Patent Application Serial No. 10/775,719, entitled “Subband-



12 Based Denodul ator for an OFDM based Communi cati on
System ™" filed February 9, 2004. The follow ng
descri ption assunmes the use of the interlaced subband
WOPeRite shown in FIG 6. [0056] Each PLC FalyUpro4/028676
al l ocated resources on a supzé-frarre by super-frane
basis. The anmount of resourc to allocate to each PLC
Bdle® BehMRes for AAEOFSM-BRBE TRtthuffationes Ravh 03P February 9,
the PLC for that super-frane. A PLC may carry a fi xed-
08¢ e Thet pllowingadesonptipnvaseirat beruse of dast wtestacechsubbiand iructure
§ rr\tg/odl gg? the sane node is wused for each PLC even
it Uhe data rate of the data stream carried by t hat
[BhSB]ChaEg@hS PLCTHag ehsiscagdt Redurtdieor Qvaipadfapeesy b@er-frame
the data stream remai ns approxi matel y constant
baélgar dhe syngimt (it igsquages, tos allacaigt tor éacélpPLGnlrpéwhorsmé@me is

I, [ b r

et OR300 TS, o Tie L PP oy«
xarmduna stodant esamanelﬂe @tk Idemaauedmt olnt dieerRbddimbnte @ehsame mode is
rfraiyﬁoé%ﬁ ach active PLC is allocated
‘}38 ereé € ? A Ipie Of therlafp $reamecarigd by HghRLE phanges.
"ﬁllg‘ens‘ﬂ]res-ﬁhﬁ @t k@@e@ﬁc’%daréaeﬁg eCdiva fianfReDIRCD Ycﬁnﬁﬁt@ly constant

be given in units of "transm ssion sl ot

I§E¢T§IC§S of'dgtarage, po that seepticpmerfeapaned ss na dopﬁmdgntmmdm rate. The

subbands. qr val ent one
el ittt Rb TR dag R Fufitbate ARpnEhGiBouces
dloeatay & thalPLE inragnahesitahel peri od and may be
assigned slot indices 1 through .. Each sl ot index

9857lbe Kaglpeeiveotlehds §U%&€rﬁidfe§?lﬁﬁﬁp§ fromehe ﬁngeyffwency plane, as
d I
ﬂ%ﬁ/lnqg FA3S%$ TPQ Q]l(l?ca dqgsohﬂ:ek ﬁ%‘%ra!:kﬁgéé vg%?@aﬁgy %%)IVFJEE in units of

or nore s I ces nmay be use
tjralnsrm,ssmn dlatsie(or simplyni“sigtsS). oA slon dowespomisyto loae lgxmqb o‘fc(e g., 500)

he P t-to- terl
RS PR T ERR G B GO PG TARBL IS gF SYRES period
RPMotdrk @bail®kein \adtydyitboll p&i RS Ayobd 436 cfetb8 i dices 1 through
]groups used for each’slot index. This allows all slot

ndFadssloiiades may bpmappadstorone seiaad srogpip £agh symbol period based
<F]'g R)rt W}ﬂﬁgr ac[e zﬁ)%l &n@Ct(jn\é 1JE8'}e' s?ot%hf&&@hagg 8%itussed for an

ast one s super - frame, EBach activeé
EDKopidats |agahehb spatnihg clos lindi¢ss) man beheed dgpethef Pladie. Thheslot-to-

G R e pY D Sheh BUR FIE3uf Bole Gk i Gespipied for the FDM
iRt Bh @ WERTih g dREACESH thY Ql\bbgﬁsu@agsmsa@ rdr\éﬁcﬂ;& lwu&;\h i€ allows
specific resources wthin the super-frane.

dl detiindicesansed dertthoRLant aebisive pimtlr perdgrisace| ewed as
[gﬁgiﬁr at g, %fp 5&&%%&9(,515 qlﬁc:ﬁé&l&% legs‘% oagsf 9ca{i sgper ﬁraéne Each active

ssi'gnment  are ty ofmed jorntty ’si

PILC ds afisoonssipyd bs@ec&flé &llit(@}i ilbYhasspegirmrt , Thed allb€ion™ process
versa. In any case, the assignnent per f or med

PAvdesreAorchty BLE; BUE RGP i wn@ﬁapg .respurces, whereas the
Mabither E)p&:eg d GBS §Ac‘i’inach'v£"i‘-’LE°$mﬁ@@sﬂ°k ! RsGfithin the
N Tine a consunption b e wreles VI ces
suoerrﬁamver thetlzﬁilﬁ: amaﬁﬂlﬁ)&hGZ%ﬂghnﬁﬁIT /11111820)64)01@21867&% separate
processes. In practice, allocation and assignment are typically performed jointly since
allocation may be affected by assignment, and vice versa. In any case, the assignment

may be performed in 2 manner to achieve the following goals:

1. Minimize the transmission time for each PLC to reduce ON time and power

- consumption by the wireless devices to recover the PLC;
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13 2. Maxim ze time diversity for each PLC to provide
robust reception performance; 3. Constrain each PLC
G hin a specified maxinumbit rate; and
P g‘?(rfgzggéﬁ buffering requirenents for the w reIP&fé”520‘“/"28676
deV| ces. The maximum bit rate jndicates the maxi num ‘
nunber of information bits tha may be transmtted in
each. QFDVsaerdnd dﬁv@{sﬁ?l‘tﬁ eRHPLA Reprdeic %Hﬁstbf'e@ep'h@ﬁ BeffSrmance;
typ |ce&IFIy set t he decodi ng and buf fering

capabi49npirae eaffh e tanps witkig ¢ sgesifiebmaxivonshit o and

each  Nintmi8 bifeid R &r&%t!‘@%‘gﬂé“»ﬂ‘ \BLL gEalg ensures

that the PLC can be pecover el ess"devi ces

[ codi n and uf f er . .
I;‘lg']\éa 91 Hﬂﬁd 191{ ?1%% H%‘gﬁageéqﬁ%%P ]’151615131‘ 0f|‘P£§PF86“°&b‘EJ{Fethat may be
armﬁlhitteﬁ 11Weﬁdh1 ©HBNB§3@;§H& for dn@IP1&X aN BaxiFRe] Bit rate %ﬂgplgal]y set
%Ilct and goal s and 4 conflict. A resource

& 45 ling Qll‘fﬁ?éﬁ'@ @BH@WS oft theviteless deviestsi evanstraining each
t |
Fﬁg:&&%le Pﬁ;ﬁ’iﬁﬁﬂe ﬁﬁillmmrfl B]pgatﬁgggiu?eso&%& {Bay}'[’lg(l(‘)ég%{v bﬁ ézﬁovered by

adtdlase dE’hCE:a havmoshqapmescfrrbaﬁﬁeaosiuﬂd dn@@@ff&dnc&a@@lﬁﬂﬁé@
&H@ % 8:{:,&‘ asgd $n t he payl oad of the PLC.
r ent PLES g2 asly Pletcel 1 MG B noRiebEpkexgmple, goals

Sl #Hds2 cddTBetS BRE bddl€ 1 2h@USohRicRS N B8odr&: ﬁﬂ)%gjtlc?h%s%ﬁman%cheme

may be determinéd in various nanners. Sone exe
SHeppigde ﬁ@nm bajarivevetyvesn sonfdisting beds dell roay. al[@0fit]flexibility in

CQEHM(ﬁE Ssi gnrrent of slots to PLCs in
rectangu ter ns, accordance with a first slot

d@QﬁO@nnelﬁdchsmrlm&aﬂ’L(Ea:ch apki- ﬁm@hgailsc@&ﬁb&eﬁgn%{ﬂb%r of slots
rect angul ar

rre?n eﬁi in a t;}p di mensi onalaé
% Sihe nedoad of dhePLEh Ditferent rié@ﬁl”aay bepallopatedhdiffsrent numbers of
dRLer Thoegkchy: LBR RBURbEh 9%a8 Qgtﬁveq;L(ﬁﬁ'?&et% %e%er}'xﬂr?ed in various

PLC. The vertical dinension (or hei
F’éﬁ@t‘%{ﬁg Gpae eperplenyslotassgineentischethed yrewdrsdribied belaot or s
The hqrizaont al

ZI me?m onf‘%g?%)f‘afvﬁ)“%’ﬁ"?ﬁ%t EP%&J?LFS gatFeppeyla patters, in

dedoedamaeﬂtrby firbesioy aRBnRht aéHepreat Bersh@te AR i B&igned slots
verti di mension. [0062] To m nimnmize transm ssion

PFﬁ%ve%dH B9 G’éﬂqﬁﬁlenﬁa(y f%%gﬁﬁéﬁat@@ mathg sizs i Wb dectangular
SE@URS s ARIPRSRIAOLE Inhﬁlb&o?F Qﬂo%a?edt rbgtl{éaisl%ﬁg mﬂ%e vertlcal

fate. The maxi num nunber o or nati on
danension (pnheigh) GHbDMreoyarigolar pa}erh)es draoited byndrious factors such as

fferent des t o obt i.fferent
nunc'j’rﬁlé)?é]%g} daatadtm%}zgma HERSIOp {uW ‘%@dlﬁ?ﬁ"@ TRFtRRSaE pattern is
detshigingd by tdatutmbet bbandsed Aotst nd BN e3§daP BimehbiBn MaXi MUmM
E@iggfr of data subbands that may be used for each PLC

hust bBUMEREh Harmigsion Hae, Apdetivs BECfony bhasiy@d as many
o t I
bOURAH olcip2 0, SARRG IRAL roliiSuheSS BRIMRLURAN BID TR maximum

each acti I nc cont Pguou
(wmbe;rmj |1nfes)1&tmnb1tsahiitl 1a0bESsedy ibae CD!HDMC@ﬁ}bolT ﬁh'aﬁ bt ¥R&ded and

reduces the amount of overhead
&08\'@?5 ‘8 T e o Pelor eRraiptfewpt appbaract vga symbols, which
&1@95@@@?&8@#&? Ent/ MRRODs Loff Q86 (@bands for transmission. The maximum

number of data subbands that may be used for each PLC may thus be dependent on the
mode used for the PLC.

[0063] In an embodiment, the rectangular pattern for each active PLC includes
contiguous subband groups (in indices) and contiguous symbol periods. This type of

assignment reduces the amount of overhead signaling needed to specify the rectangular



14 pattern and further makes the slot assignnents for
the PLCs nore conpact, which then si rrplifies t he
packi n of the PLCs within a frame. The fre

WORNERE N of the rectangular pattern may be's TB@%%“PV%Z&”‘*
by the starting subband group, and the total nunber
subband groups for the rectahgul ar pattern. The ti ms

p@ltté}ﬁ NH ARk ntdkes e Gl@RshentPR) S PLOBMOREcERREt, WiRéh then
by the starting synbol perlod and the total nunber of

syyphfess th@@ml@@g of the FlHes withingh fiamgr e frequencyrdanension of the
' cta ar attern f §
SSBTP DRV BP0 804 FEDR TR B REBe 0 o e g omocr

cTRa¥Band el s for’ e r@&t@]cﬂquSpa&SﬁnL gnedtife ﬁhmérﬁsmmofatha)téctanou]ar
rect anguﬁ ar pattern 712 PLC 2 is assigned 12 slaots in
RatterRIngYbe apsgiiied by he siartipeaymbol Reripdring the ratal s ofjsymbol

a b
SaRELE 0Pyl L *POLLnfBd BDTAR B g s
s@ectlfwdawﬁhmlr pasnsfown in FIG 7A different

rectangul ar patte ed di fferent tive

(B " SHor Theromblsochermuin G e iy 1S peSRey o 3t e 2x4
r@&!néﬁ?argﬁﬁbxgnnﬁd ?L@t/'f’]d Rs@néd #MBiotONEr BKG AlcradghlafBattern 714,
and Tn sequential or def” det er m ned by the nunber of

aiddLC Ahd mgnecm slotsaaghl >P6L®ctﬁ®ulae>pam &16. Theramgining slots in

PSR RSBS00 050 VoS BE o lcbR, aten

M&tﬁﬁbtﬂﬁepﬁ@ﬁs ay gRs tisddurdp ediffefenfllat ®@APEds.S| Db Smpedv@ packing
so on, and then finally to the PLC with the_snall est
eifirioRgy. 8t ashivoRLErmay bepssignerslols Brafraras, oap $4.C #@ time and in a
e} far le,
R P R eGSR ] B R
b€y tharfehnsomenbe @@E@E}i firdt G theBPIsh owith ths Rirgpsmeuhbeyfof allocated

Iot to P sinusoidal" or "zigzag" nts,

T abed it iy e detblees Bimbd ot 3ifesied SERofs so on, and
fHes fihMProRe ?E@awﬁh tHe AR edtSudibel Be81dchle® sN8d. The slots may also
"strips Each strltg covers at | east one subband grou

lam@BSIghgcil bhesd aspeiher clegnivchueuor supBRE, b pipitypf the PLCs, the

m nunber of symbol peri ods
tlo gﬁ%a&{sn"rﬁ]e%t ’n%iarl ps may include the sane or

[1)055]6 r e GO iBh etiosvsodssigatebanfl slptso tp B1L.CEan H'simbisdiia” or “zigzag”
active PLCs is ma %dtooeofthe Nst ﬁt”pSF E h
BEEMEPLr 1T ACOFRED M E8FC0RK 1RSI AsSIEReR; SiigG-e Tor this scheme, a

frﬁxﬂ@%%ﬁ%é&r‘mw NE “s@@@h Fakh (Riptidvel®yt 18Rt oMBRESKANH roup and
the strip with nmost nunber “of subband groups

fuirthememn$ @rconhatoupm@mbpooﬁ &JmiFH pesiods, wp tPILTE nfagimurg gymber of
o rblagi g?rr %ggrsx’ tsélg ”%]_&s, stlﬁlg%‘%lglg éxictl réepfhe ;I' 8r 8 tff%rf:tfﬁ?}{umbers of

IC or

SR aro\dF§ t B&cH ofzth@ aa@vdoamersnma%ﬁwao oht @za@s Nﬁtstrﬁfsrbased on
selects slots from|low to_ hj band group indice

yastous fhecterymibier exwﬂ? 3@ miRimiZg fgpsissien fimsneacsprasgye PLC may be
BTG ok A o G AR LoUB AN A TR
m%pned"ha asegnBInCs 3 2ackc grip arenassignddsletsab shd stam The slots may

GO el SH0gl BSTL00 Ll QYA SRR e, T
SIS PttefP 4el6QD RN B hwdtPhhf BRARIUABAR Gndices, for one symbol
period at a time, and from symbol periods 1 to Ny For the example shown in FIG. 7B,
strip 1 includes subband groups 1 through 3. PLC 1 is assigned a segment 732
containing 10 slots from subband group 1 in symbol period | through subband group 1

in symbol period 4. PLC 2 is assigned a segment 734 containing 4 slots from subband
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period 4 through subband group 2 in synbol period 5
assigned a segnent 736 containing 6 slo
\Vgggaﬁéﬁﬁband group 3 in synbol period 5 thré’fr&ﬂlszmw:&76

subband group 2 in synbol peﬁ'od 7. The remai ni ng

slots in strip 1 may be assigned to other active PLCs

pRpp eint Gnithi Eeﬁéd i phrop @0 6ullband &r&HCD M serhBS] period 5. PLC 3 is

assi gnment schenme effectively maps all of the slots in

aSSt%d e EBAYi Brvatontaminsy 6syloth progm sebband gecug Frith syrobrl| period 5
gonen

Lo SRER, 08 2 AR RELE PR, § TP cAhan R RaR e 1 may be

sepmedto wthérhictivd PleCs sibpped.to Thestapsi gned segnent may be

g fi by two paraneters: the start of the segnent

‘ﬁﬁ L ﬁ&? %@“6Fv%ﬁ$6?”FHEM§F§FFﬁﬁ@“@h@ﬁﬁﬁﬁﬂhﬁﬁh% AY5EM 2 two-

Qﬁﬁén@x@))a]a(ﬁq))tsli‘ﬁp 81“%%& (ﬂf'nehggn ﬁ%rﬁn Ah ﬁlgg'pEHE?% 2-D slot

parameter is used to indicate t ecitic stript

afsigomenhesiPy Oné dimapiped. Edch ElgBVKEIPhC lstdssgs@gareagmem within the
Sighed to each active PLC ma ncl ude an

87D, PR alndhrel B e e e ARl i PREMFiGR) et of the

bep@itht {yhich hﬁaﬁﬁélgw&ﬁ%}s&@nﬁmlﬁﬁliubbm mmolsﬁeﬁ%a) and the
are constrained to be in multi )

engihcof t{mmemrhénsaéélaﬁala@aeftmea@slis glmﬁew’tmé@weﬁhe engaific strip to
t tive [ n
P e TLEL5 ShBE, b Bk e e BRE R AL oS frc may
sicbide anyintiinber ¢fhdotst Howevary ldze owemsa&bsxgnamigms aspiigdesl identify
&F the PLCs. Thg vertical .di nensi ons %E t he NSt
P “eﬁiéﬁafﬁ%“ﬁ heegMER! SEES AFF SANSIrPReSt forbe 1B uliiple (e.g., 2 or 4)
ggglve PLCs in the super-frame so that (1) as many
PLCs a36%333|ble are sent using the |argest nunber of
H¥o8l su eondaslplogssigningnt s¢henL G mm(QQtStth@cmPLCs in a
kfp‘l@ﬁm@@&s ﬁ%\%%te\%%ﬂs chn:ggrrn% b? c%%e?!%c? f%r[ n%aﬁzgggt%% smce the slots
Wlitbmethe stu:xlpemysbefcamsécuhedlg a@ﬁ drie@ite fHe RIEIISKITI@ \Qﬁ]dal-@’indnﬁlons of
g@é& rame. These schenes al so reduce the_ano

h¥HRS By hadrirrdiedeieh ths refdle ohel aemée %@& ki ¥he Super-frame
& @1%6(1§1§§mgﬁb€ﬂLC9 a@ﬁ&.@]b]eaé}& ké&ﬁ ubtnE théFal ekt xﬁJn%er of data subbands

assi gnnment schemes may al so be uséd, and this
pllawsdrfor the PLEs 6pé (Bfthe Ne sicipy erstiacked ﬂsdnllmambiévle a

j t tit
oL 2 F S T o N TR VP Bl st i R embeeg o These
thnEmanyicilm&ld: effRidnt packirnef RINEs inRJabls fibme. et Shems dBY reduce

gg aSSI d rectangul ar patterns within the strip. The
eﬁ%?@% sygnling eseledhig I@Hwte(the specifi; flplsagpgned to each

EBHV@Q*EC Obtlﬁ&" Qhﬁ“}gsﬁ{rﬂém%):herﬁél QEQ%W}?&VE‘ r{aﬁﬁﬁ Eis r1§‘1thm the

assigned to the PLCS for eac str p nay
$O@pg lof thesinvéngionofFor heamplm pslobagsigmuenhachendi e pmtmon a frame
dt.hs

f nb of |
4010y PR HRSED, LG s g, i
PLCs forl 6201 @ﬂng)ﬁﬂﬁy %k ﬁ'@dlbri‘ddtﬂéetalgéﬁ pa?M%tmﬁ tBOSMpt NBhe strips

assi gnnent of slots to individual . For sone
Bay Diveed ffenent heighte (e Cifferant nyenbeoy Wtwpbm@m) b¥he rectangular

ﬁMt{eFAse@ﬁﬁ grﬁje(a\fb #e>PLCs for each strip may have the same height as that of the strip
but may have different widths (i.e., different number of symbol periods) determined by
the number of slots allocated to the PLCs.

{0070 For simplicity, FIGS. 7A and 7B show the assignment of slots to individual
PLCs. For some services, multiple PLCs may be jointly decoded by wireless devices

and are referred to as “joint” PLCs. This may be the case, for example, if multiple



and are referred to as "joint" PLCs. This may be the

case, for exanple, if multiple WO 2005/ 022811

PCT/ US2004/ 028676 16 PLCs are used for the vide

%16 ¥dnponent s of a single nultinmedia pr ogF%TﬁUé??B“Ozsmﬁ
are jointly decoded to recovgé the program The Joint

PLCs may be allocated the sa or different nunber of
lsﬂ@st e uBeBRE theSHRSS arld Al C%ﬁ@@ﬂk 38 a Qhgte@hltimedia prooram and
payl oads. To mnimze the t the joint PLCs nay

Pe Jarly deveded footesoven throprogiant | Tie J@yw&’élcs wband@cst@d the same

SraPeE P SRR I B8 HReLRhnlr Ehel e e ratons. o

rn[r@ﬁ?z&]thgl(ﬁl tifke 3lit«9yv5massa:g rfms@rtie gkichbOt®Btd B EdMRedulivdisymbol
PLCs 1 and 2 based on the first slot assi gnnent

Resiodis0 thah the wirelsss davicsaideeiet negch |veiketupBlagltipledimes within a
rectangul ar patterns that are
g?@l E’r}g%gréﬁg%nﬂtj y or side-by-side. For the exanple

©eo1n | F161 BC shGws Bksifgriinérﬁ obkloscatied j8ins PDCs 1iande Baséd on the
éect an uI ar pattern f and LC 2 is allocated 6
FETE! R HEAMBI,SCRTRG st eqpbystimerty thejent Plyqs atg asgigned slots in

1ePGAEAS PhtleBRt It LR stablR@ Rdrhtall d?aélaeef)? sifle?- F&h{hé example

enbodi nent all ows each PLC to be decoded as soon
Povsi bl EHG. vk Ph.Crhys aﬁ@hﬂtﬁé %albfsemlm@w%mﬂtargubnmsttm 752, and

PG 2o o i 6t kGl B B REF PRE MERGUR APEa diecty o

-matrtoﬁr Bspitieat 782.e Thisaahedinedtalleak leXch POC tb B8 dBYRIFBIE soon as
shown in FIG 7C, PLC 3 is allocated 8 slots in a 2 x

Rospibler whigh gy rﬁﬂmeé;—tﬁfe?lez reqygmppicaythe virglasp deniess- 6

[ 4
ﬁo% o d'fra?rsg%%ﬂfﬂ %@g&g é?{lee ?ﬂ%@é@s ,7?% assgﬂ ﬁ‘f IglotsS %rectanoular
p);ittemshbamahegsrtm}:pd mstmllfyoerrhme JecxnmplePﬂﬁ@m&yFl:@ BOCHRLC 3 is

e Ate b i F et i Bl OR BUUr Lo e Alggald 6 slots in a
W@e}eefaaouﬁeymgﬁﬁ TBRYwAICR!i€ 16AR T BfellY %go@f)ﬁteﬁyml She total

for the Join in separate buffers unti they are
perplely of srblbed quidung. usTh éorstbe peint BhGo diapdetsupimyhat dhibse goint PLCs

Eegin‘%g N ] %ﬁo%&t@??qaﬁ(jngliénﬁga t%s Fror lhaetslr@%o%lgltegl?bt ﬁr&énlt |r'r§e wireless

8vides intiyl syord @eodeclved Ba @ﬁﬁb(ﬂm giﬂ tﬁé joil I inSepatite lbhﬁfers until
joint PLCs mm c{oan the same or different nunbers

of
pB%gady By Whi €he srepnd empediarephmak sedyge {lieON time for the

TR PR Bt fi v l%ttﬁe fx%?@m'b@&ihéﬂgl“ ar patterns may also
span the sane or different nunbers of synbol periods.

09&3¥ ecﬂlarggnﬁrall; apuntmbes of BLCs ymyd)esptrslyocﬂecpderd]t TRt @stangular

b rizontal l e rect
PerB RS g ae BPAE PF P e 18l difh iy REE o bk erours,
which |n$er’»y| BeYeonk@&Hdd by eethainGs beyatd! TR fé@taﬂsﬂlaﬂPﬁfims may also
zi gzag segnments. In one enbodi nent, the Ftiple PLCs

WRINBEe papaor Wilderewdesmbare oh s¥nbelerErioghs él“éxqtrevtewular patterns for

ﬁ%ga% 5 1 pqetﬂg,g:és%ﬁgfbe Shabid ndi2 o0 nt(l/%'{le %ﬁ'éogg% ags’g&gr patterns for

e assi ghed seég
sthed P, ofz;mdt PhEs mgmserstaskcmvelfﬂmnyj n tinme as much as

bl rder tqQ reduce the ON
R)?ﬁﬂ ?omt P]?Cs may also be assigned zigzag segments. In one embodiment, the

multiple PLCs to be jointly decoded are assigned consecutive segments in the same
strip. In another embodiment, the multiple PLCs are assigned segments in different
strips, and the segments overlap in time as much as possible in order to reduce the ON

time to recover these PLCs.

O



tinme to recover these PLCs. WD 2005/022811
PCT/ US200-1/028676 17 [0075] In general, each data
¥ y be encoded in various manners. In an

“gﬁﬁggg%gﬁt, each data streamis encoded with TT/US2004/028676

concat enat ed code conpri sed an outer code and an

i nner code. The outer code be a bl ock code such as

J00358d- 190dcaBRN da¥P)dabOstaf maPIR cb&d mOMRioud Munners. In an

i nner. code may be a Turbo code (e.g., a parallel

cawedimeahteaeh daia\ableami isfaroded deth PCOD)atanated ®@e icafnpyised of an

- ti | S
L N DA
SotberonoRS§ @t@e of Kigfe 6meecode0AR6 Jinfek CodSma®¥& Altbo code (e.g., a

exegglary out er coding_schene usi ng a Reed- Sol onon

PBgEc! xoacaienalsd eqanveigHonal peeds s(PEAIGQ) tarormedseripliyo ermcatenated
R8 I [ a X . L gl

Sae e SR LR Pl oL T PREIE) SRR o
spéx of $ane ghanide, each data packet may contain 976

[ mat.i its. O her packet sizes and formats may
LGRS TS i S BRB P b S0k S g tomon
Wbdd. t £ Qata RtrBarh ¢S PEC i @pdFBHEHEY int® Bﬁta%@k&%. R&h ebf®Wdiment, each
After K data packets have been witten into K rows,

HRig ateckB dionkinssa peadeisrmagd aumbem i efeinformation bitsm At a apecific
' | i _ ea copt ai ps, K byt es.
O R T

Sohmmomay slde bt osegie rEeataen gackas fo sipoddlh Bge@osle WatténtiR@dtrows of
contains N bytes. The first. K bytes of the codeword

Ar'ECTRRIY aOWy PUSY DI TOH - arBCTak sBtacRackes haya bestapntien into K rows,
BYIcREDAIABE pdMormb@eEIubnzwie RUE ESIuAIE BB Yin ¥ leGbodiment, each

(which may be used by a wireless device for error
colnmactdnga)s KTheteRéent Bok mepmowpeidigs gemdeditvath M {NKK) Reed-

[ codeword, which are. wjtten :
AR B o B R P SBRE ki DL Bl A B e v
bf/teslaf the AdeRGrdheclatbyita(witiciKakeiso eflic alae@ist Mtes)Kind the
%§ﬁ§$0f parity. In an enbodinent, N =16 and Kis a

gifr 2yics 95 pamiyt tes @hich mpy e fusqd by mqwirgleys demigs for error

Sp). 0 d 5o =N A CF |
g&g&?lg{ij& g??es %@%ﬁl Seoﬁl%r?h]? acf%?ﬁ]gt ﬁ%%&e{%pgﬁde% P %ﬁgahéﬁey For each
dedeavopdokieth eer writsey) toofowtshi +R3hhdugh KN firotHeanadodyyafiehéhe K rows

it e tail) bits t t th
Bk oRncks Mo i 6 osrh ot Bi g Bhgsiy. In an
E@b8dimeA)0Q Dist fld RaBKELLontiBuRBRSSIMAGE, %.%i,gﬁ%d{eﬁf BY 16). The

the inner code to generate a correspondi I nne
ReetbBolpamketde f disstdedivhek Koot .alANSRIS ki .of,a@eslts in length, is
r th N rows of the RS block, where ea

ackets f ch
It GPPat FBicsin REJCIEr Al Deghs biackdplienashin thy addition of
RAE K&f zerd &1 CAAG 0 RLRE Mhelisned ¥l dE0:o! Z[]H%)\&tnogjﬁt syqp ke%?hi%g longer
and’ each subbl ock contains four = outer coded packet's
(ef.g.N 1800 dits} PAFREY ik rsubseqeaslydemeded byadle thataceder eargenerate a

e T NI T R,
shans el tRIRDBI00E, where each outer coded packet may be a data packet or a parity
packet. The code block is divided into four subblocks, and each subblock contains four
outer coded packets if N=16.

[0077] In an embodiment, each data stream may be transmitted with or without
layered coding, where the term “coding” in this context refers to channel encoding

rather than source encoding at a transmitter. A data stream may be comprised of two



rat her than source encoding at a transmtter. A data
stream may be conprised of two WO 2005/ 022811
PCT/ US2004/ 028676 18 substreans, which are ¢
WORaEd28 eam and an enhancenent stream |n Orrecall/bs,ez(am%zsmﬁ
enbodi nent, the base stream Ry carry i nformati on sent
to all w reI ess devices wt rﬁ the coverage area of
shifGe0as ewhit AL AONalldN@ BRBAMEERE B Sl GHAWEERENE AfrEIM. In one
additional information sent to wireless devices o
eothsdiment ghebledst etreah amyeqmdon@ﬁmﬁmrs seniiq #! Warglspedevices within
Cog%lg%aﬁ%geea\,\?fa € gsa%;eir sta Aan. gﬁgggh %%g‘ga%gml ﬁllyegetrbnadditional
iRfREHALRN i seRt DYRIss Helieaydbservthg b‘tfttee chamnekesmaitions.r Bath laycred
I's encoded and nodul ated in accordance with a secon
cpdide, the bgenureameisEnsededripdipediiaied om agsprdsgre WitBta @ammode to
laf O e[ B ded and
shirgedit ARRUSRGEOMAT AEAnL NG B Sl SRERL Bleam Js encoded an
rhduntabinbicoadance wolti aisecoadendlizita geyerael a stomhmodflaRaBsymbol
Tabl e_1 shows an exenpl ary set of ei rmde that nmay, ..
SHgarg, uabcflf%an%%m%m@%%@ Hstsame %éfﬁfé TEnt e.%aém&(‘]a“o“
gﬂ%&estﬂeﬁlms arks thgw combinedo ogﬁxﬁhoﬂ@&iﬁa Eymibise&dnat ed with
speci fi1c nodul ati on schene (e. QPSK or 16- QAM
[ams] a s’b@dep 1 isbownaregxcoptiay seitod elgRi n@ﬂi% thgtemay be sypgorted by the
r The fi.rst, five f.or
B T BT bl ek 152, 1 Bl Pepl B e win o
s@@&ﬁ?@ nfdBlatiBh sbiFHSY B COPSRIoMI §MANE RasesRBiic inner code rate
nhancenent streans. %—'or sinplicity, the sane
Rypdu) &.£.oi/3s ¢ Rene28hd Thafisxt five deodeatars fonfweguleddoflng with only

both the base and enhancenent streams for each | aye g 4
8o dniegstieatie anddhe dast e Enqdshdre RRIntFred|cotiap il gy Base an

t er code rate
%h%ﬁc%(ne Mﬁqg § ;Bpsxg%qgliﬁ%@ﬁgng%ﬁﬁggl%&?&%%&c ahdﬂmn rl2
&e QRBKoﬂbcﬁh me&as@anﬁ&—rmmemen@tma@s @or epclt B%y@&lﬂ/lcmﬂlzb magle.
5 16-QAM 2/3 0.75 3 6 QPSKIQPSK 1/3 3 12 7 QPSK/ QPSK
1/2 2 8 8 QPSK/ QPSK 2/3 11%1% [0079] Table 1 also
shows vari ous transm ssion pararreters for each m)de

The e—4—indi-eates—thernynbet
s| pt §qgeded o, ransm t orlengrac ket Npmber Shete/ NI@@R?,T Stots!
whi ¢ assumssM WalWht |si GedeoRamppyr oxiPagke| y |108@bblock
i nformation bi %l‘eﬁ??d 500 Rat(;a)subbanhlgb @er Sl otN_The
fiftth colubm indicates the nunber QL!‘\'I‘ s ndeded—te

1 QPSK 1/3 3 12

2 QPSK 1/2 2

3 16-QAM 1/3 1.5

4 16-QAM 1/2 1

5 16-QAM 2/3 0.75

6 QPSK/QPSK 1/3 3 12

7 QPSK/QPSK 1/2 2

8 QPSK/QPSK 2/3 1.5 6

[0079] Table 1 also shows various transmission parameters for each mode. The
fourth column of Table 1 indicates the number of slots needed to transmit one packet for
each mode, which assumes a packet size of approximately 1000 information bits and

500 data subbands per slot. The fifth column indicates the number of slots needed to
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subbl ock of four packets for each node. Different
, of subband groups may be used for a PLC
WQWF% Z%fhe nodes. The use of nore subband gr 6’55@52004/(’23676
results in shorter transm sskgn time but al so provides
less tine diversity. [0050] an exanple for node 1,

oassmiabae bhidtdckwbit ﬂamKEQﬁ(E@ foRE4eht HodRY Differe RNARLRE §Osubband
generate 16 coded ets. Each data packet contains

BOODS My drerieed 807 PGS for &f ptike maefiss-1 The ase ob dwore sibband groups
3000 d
l;ﬂsultg 1:11)sh811celj tra%gmﬁ;?l%n ti qﬁx‘f‘alg@g}%% qgggelg%gl gs YfB%‘é’ngg (e or

ransm
t[WS@ia sufbdaamckxgmp]apfe) nutsieng d@eSléta blsak obitle & det@r gaykdtdVenay be
code 5) Its per dat mhol . The four coded packets for

SR I P aiad Crgped Backelst Freh 49 BI<YeLContzinl QEBITRAIN bits

%Eﬁ? faﬂﬁg]c{)g@ gaté %ca(lf eﬁ?»?)%%%l 9«%\% %tc{uﬁrc%f) %{,ﬁg t3%08 ‘cbde bits

wiAd Ry BeitAnsHitdR 3511500 BYQ@ shSbah ¥ (drhﬁre@ léﬂipc%hd %Po kbht%?rrbdQPSK
groups and the second value Qis

Khofanp e Yo ko fcade bie neeé@tarﬁgmbai |5|3tet ﬁmn coflﬁi)aa_C]kets for each
h d
Iamé é(lm B¥ZerfMn %%TERL ARy H %q%g?)glﬁarr&ayl ?Fpg%qsngﬁ%d\élgnadrectangular

W vari ous  paramet ers
ahtteot atfj emq., ahmem gremnNBx4| r2sgener aki2t Rheky Seefiist WEYe P in

ggg‘%grtoﬁ 6[ rrber of nodes, and each node may
A0 Tar P PRebERe! bR Eows PAGeReRERbYAIue Q s for the

3?’??%?%&?85%1?%??% SRR R P Yn Schene and i ner

¢0032] r atFableTd shiowplanf gxcitptarde®bigh, @hichh® prélided €8 Show various
devi ces, the systemmay utilize a single inner code

Péfaaletefw fmay HBBf’ét sitpand allqeation and assignment) In general, the system
Ifyfﬁbﬁ&rt B94RIRE &3 rH@&'esb%bl PEeHR e B¥a e)P ng‘fés#ﬁﬁd’]go grdlfferem

eting sonme of the code ts generat
é@djeg adbmedelation debewmy.s Fenexaeplea ks modd ng uormslpbmcbﬂoea d1fferent

l b I nb
e N T A

baekds d¢viddIetheBydter M dtillzah&inddRadl ché ©eNsFitd a bRBRode rate
|l e data bl ocks may be sent on an active PLC

mul t |
anl/éa% H3)stsediifereangedeTaes maibe aclipvedaiapusiceing or delping some
nt r
SPie R BHIRRherL{AT Ir? HFRYMEN HQfkyeRGhe 448N A1 wilize

the data stream g sent on
gluiipde (M8F ebdest oThealazoate aﬂlowabie rl%lmbepexf shbleme drsups for each

r_of .dat a bI Nbl ). being sent on
?%HQBL%%B t}?%fénq% BPSSfl?Jé EFASE slots
[0982] r edn fv@ﬁerﬂn&eséfhhﬁlﬂfﬂé daﬁrblod)l%mly Be nPon alNRiive PLC in each
wher e i s dependent on the node used for

glf?@f*ﬁé@e The mH@beIPfL?Giaéfablpﬂeéo &e seirtgsr Auppsdramsfis depeadent on the
H.Jatg(‘r‘lﬁ% dfnthﬁ '?igitals%ma?ié] éélﬂg%eré)f&{ h% pté’h ”[“Haetngm?? %ru%f %ﬂté (Ngjor) to

stream esfr usé as

glﬂcmaps‘.oalse PG giebfremk 1is equdéto the nunibst 6f dRa blakks (Ny,) being sent on
aII;}T(gnésm on t| for the PLC. For example, if the PLC

% b Shnen TapegiRes g ToHbes 195@%‘“? regvired fpe Ang pbblock, or
N ZLON S MRS (PO, TR0 gk G B . 100
PECCAYI&RS a 1428 hUAREr of data blocks in one super-frame (for a high-rate data
stream), then it is desirable to use as many subband groups as possible in order to
minimize the transmission time for the PLC. For example, if the PLC carries 16 data
blocks in one super-frame, then the transmission time per frame using mode 1 is

192 =16-12 symbol periods using one subband group (which is 65% of the frame
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only 48 = 192/ 4 synbol periods using four subband

aro which is 16.25% of the frame durati

\"O%P%'ﬁ’g?ﬁ isn on time for the PLC may thus be Fus2lfozsers

substantially shortened by ng nore subband groups.

[0083] FIG 9A shows assignnent of slots in a

dathEiehy hid@ BByl 98 = cw@/zr: Q@bsll gtods (g fold sulbafl@ gsiPs (which is

subband grou ch is equivalent to aSS|gnnent of

16126t off ri @flamead@raﬂ@m) orl&e STApIission e fphéhee Rh&dmaRrthus be
S&HR ve, ins four packets

FREHaNE Sh ARG S pihe m%g?MbB%iﬁ4§rlﬁ3ﬁ F1G oA Each pack

[0683] r anBIG:! 98 chiows assighhéer&ndlots une supef-frametfer foaé code block

each of nodes 1 through 5 in Table 1. The four packets

(INy, £h) dsigE opef Ybbaite SUBLIVOIER IgesAubalent ihaskigeegt of slots in a

one subband oup_in 12 riods for
fEiHRL Y Ope Pk oﬁorﬁr%%mgg l@egk/%wbeaeaipbedsea? Fibifisk Contains
?ur ﬁackél’ PLre” 1%6&19(@? 3 Of aﬁ@g‘?n ‘f?IGaQQ %a%’PmL Q%a‘n@ﬂﬁted in a

or node 5. For nodes 5, acke shar e
differestammtzk of slotiafoheqthciiemodnay tb@ugiec@m@dblasi S’erfomspacl\ets 1

he e i s received 0084

GG Aok g RRGHIGS Py G GRanE g b2 symbo

I{eﬁbds fok) mb& Mg 84&ynﬂ)ol gen&s t@ﬂ(ﬂn&desyb@@ﬂﬁb@r}%ﬂi@d§ @br mode 3, 4

nodes m2, 3, 4, and 5, respectively. The four

SyEbREPericds f@ﬁ@O@m‘bmnééksyml periagsfpr mAadeS.4fgr modes 3 and 5, two
3 I

SR ERRY Blre, BE ShEE Dol Bl ol iRE Ry ol ctided BEIARTM B entire

mmkmeMemamja 2x2 rectangul ar pattern 938 for node 4,

angul ar pattern 940 for de 5. [008
BhSene Brgoabrines “Endnmbi ondidfish PPeGHaTE bbI BEEOLE block
(5}4?941‘3%% §18d3i B 3nd YeLibb&ifd g?dugzi%g xﬂ&ieéeﬁzn 942 3 4, and 5,

within a rectanguiar pattern, as shown in FIG '9B.

rxbpe&weqeyr‘o OKheBRE paSleuC 85 o fildlddkIma P Bei sefMBNh S4 £ B Neetangular
eac acket is transmtted in as few synbol periods
mte@lo&% fior enodad. 8 Het 2 rpaangylay paitn 934 feramoda ke B <2nrectangolar
aantgmgb§§rf01[§¥{g%8| 3, 'Pef{g(?d]ie tlaH Lﬁg}og!ﬁ em edg’g 1% ”PES‘&e 4t Qﬁed a Ix4
B acket T5F et § dnshi L ad ori‘zon
mamﬁ@ﬂmqﬁ&énSMDﬁsrmﬂﬂoﬂlnent provi des nore tlne

diversity since transn1tt d_over

9833 syhhene 5@9@3@55%3%.5&9&& I RB% &b bloqkeahynimiied in 2

@rﬁcaﬁ %g%a 'ﬁﬁﬁferﬁ &l {fhint P RecBMBRBE piterd! U&%bm&fnoljﬂ? 9B. This
at be used, or additional buffering nmay be

mlmiauentsrzcﬂmes bpffcmng mum@mm sinpmyachepackst a$ rensmitied in as few
full

d h h
sglrngailﬂ aexa%({1 S¢ 48, %oss??%%%(f hﬂep &' oﬁ%lﬁg ggckre]zf) nn%n%p t}nglen symbol

§difellS Th Anéth&lgabodimant® tHeTouSpack e dee i@mﬁkﬁed iNbhorizofal zigzag
usi ng four_ subband groups. In this exanple, node 2 is

paiiern Paf. t Fas poebodinaentnprieuidremare tgvéwdwerﬁlwﬁngq gheh packet is

SoRRGS o1 AP abb) 3Rty of PARIET HREGE the SRAGHR bt e

may restrict the number of subband groups that may be used, or additional buffering
may be needed, since up to two packets may be received in full in the same symbol
period using the horizontal zigzag pattern.

[0086]  FIG. 9C shows assignment of slots in a super-frame for six code blocks

(N,, =6) using four subband groups. In this example, mode 2 is used for the PLC,

each packet is sent in two slots, 24 packets are sent in each frame for the six code

O



21 bl ocks, and the PLCis allocated 48 slots in a 4x12
rectangul ar pattern 952 for each frane. The 24
\Ngé(ths may be sent in various manners within

CERARH ar pattern 952. [0087] In a first PCT/US2004/028676
embodi nent, which is shown in FIG 9C the packets are
sent in the rect angul ar patte#n by cycling through
kS ahd RS @1 B! RCHBcatb®@ng @RENICY ab@2t RE@HE Nt ﬁ!ﬁtemc@%’ for each
code bl ocks, one packet is selected fromeach code
Hramek ThaRd pedietsingy paefr@étrsva‘r@rls mh@erswthad@almummsttem 952.

ent the,.verti Z
FOBAC C ROl Wt of WA B hhe PG St sgnt in the
tro@arilular pagdtR by Achfy thirf\eshabelsix Rbackscial erdy@ath Eyti@dthrough the
box 954b, the six packets 3 for the code bl ocks are

seheode hlogkp oxe padet IsgiteCter drog ?(acbﬁ@ﬂ@e‘ﬂ%CM ang ghe sihpackets for the
de, 4! o ¢

CS%} &)dggfbﬂgf @ratshesﬁ v?mpzﬁ)ﬁ ag%? ga teaée)g% : st]gjpﬁ)l&ngggl f(QJr the code

IockE @8Nt The bbk 95t a, ethb@dl [mehétts prfovihdesdebiceks afdesent in a box

| ach k the f
etRebe S s EGEC BGlodks 8Tt MAVER Sk ey s packes 4
ef iedsde PREkELS seﬁ@fht a bBx 9581 SYRORI F;Pa‘r%l'(étot‘gr i fh &%E Ylock is

to suffer fromcorrel ated erasures. exanpl e,
d@eﬁxﬂé&epduﬂﬂﬁg9§ symbol period may cause al | packets

|n oI. eriod.to be .dec nerro
J608ng DAChl YEBBURRE! pREIR e sBRERRY Porbi it g ook
syitbahe fope padkdss floh eha:wdeailadl\eﬁe CRAGKET hofS agttiopembdsl Packets
be distributed over nultiple code blocks. This

SFM2R 08 syRel isripd age Bkely krsusfes dlemdessisinied ergsuses: ratexample, a
LRREF e hASIY £ mﬂ_(!}]g)chb iy E{i@%ﬂ [ﬁa&#s ahs tﬁ&%?ﬁ:%o? Qraglod to be

four packets or e ar apart n
ed@coqu 513 |ethe Buwtseoding rgacloextsaﬁom diffedntvandsitlyckadn ml&s santaewmbol

Far, t he four ckets for
en ?(b[lf ?%elatgﬂ t(p?cﬁ\ngy%s&fesp\gg %edg l%%u%g oyer tlﬁ% code blocks.
ams afilen&Rame chbARG df theYblbdK @€:o8¥MROLorRLf itlRds -erakifs. The first
first enbodi nent al so reduces buffering requirenents

smbodineat lspapres the fawrmacksie forgeach sofles hlewl|as far apagisin time as
ssﬁﬁ’lé Sv'vpilcﬁ ImE:)ﬁ)Q/g?lm‘lend@eé Qé}gssetﬂ‘&gggderﬁg&.sgp}e%{}éﬂcﬁeﬁ ;he four

ot shown I n ur es ts are
@aekqtm@r ttmedzlgctk 1 Ia@ skibi mcsgmbob;bemlousl 45 [7Tmandat0, tand tileespaced apart

nment, b he bj.. packets for each .cycle.
StesrORS] REod5e TOF PSRRI 450 Ja e HOFTTY Feouirements
bsQ'X:e Q& pacildiii SseptrBRdi 8B syHdol ?El%ﬁsqg pbRIge t i Me
d|ver3|t% across each packet. In a third enbodi nent,

HourInpagscerd CF’@Pdlﬁ’ﬁ?@t e 151t khoareingbp fighfessthe packets are
s@féctt%@ Ug 89 ﬁ)létﬂu%utvﬁ the R nQB eﬁlog}{g%?@h&%‘ﬁpé‘h%t %ﬁﬁggdlment, but the
(0] al | ows or early

next SO on IS €

rbé;;:pao&etg fooéach ayelecavel gertweinigshe Mtizonfal eigeag pattdro @kthin box 954.
t hus be sent on PLC in various manners. [0090

1, 5PRAIIEBY B2y nRficy1dg| BOTSL BBe HAVETHEY RGPENERY RSKee }“ a third
Je?db@ﬁirﬂ/eng QEQC[}&SJP ?fe‘%&@ foP fonk R6de) BloBE a.PeLgélt 'THQ/t G fohr Pa¥kets for

nunber of code bl ocks per super-frame depending on
tangthgxaqoge block apf senhaexdaaral tone é“ﬂmstfembmglrs@mallows fdrearly recovery

oG s P B R M B v
manners.
[0090]  As noted above, muitiple PLCs may be intended to be jointly decoded. Each
of the joint PLCs may carry any number of code blocks per super-frame depending on
the data rate of the data stream being sent on the PLC. The total number of subband

groups to use for the joint PLCs may be limited by the maximum bit rate.
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shows assignnment of slots in a super-frane to two

joint PLCs using horizontally stacked rectangul ar

WORAYRIHE. In this exanple, PLC 1 carries twd o Rp004/028676

bl ocks using node 4 (e.g., f a video stream, and

ei ght packets are sent in eitght slots for each frane.

608112 CRIG. 85 s HOBBmBhQTKIouSinDsupRdRarde (v joirt PLCs using
an audio stream), and four packets are sent in eight

horigerialf ) ptaglpshrettaagelar paiteres. gin thiackemplef BLCPL cariegriwo code
ent. . 2, X rect I tern.962 cycling .

S oot 5 £ohh TR R di D P e dupiehe slos

for gahdrapal tEIM?2 cagicd @ae codeslockbeire mote Bl(&x., ffc.an Bagio stream),
four packets for PLC 2 are sent in a2 x 4

mddpuRickasy assentap §19% alotisonerch Heamye r Thecaight paglessgfor PLC 1 are

Ler P | I ingc
B4t e oy 3 2 3R DB g
the vertisal pegza$ patent 5 desoiticd abdveRFbCFIGh gTivefotii parketg for PLC 2

st acked rect angul atte . .The ei ght packets for

3B 6o i @ e FCTAMSOLT BateD B4 Lsing theristiical DggagnaRemo Patter 964
i0¥tabMeQltb B2 1M 8pFRckosi wo code bl ocks and using the
vertical zigzag pattern, albeit with only one subband
§PHp. THe: 9B ahowaekignmeniont sitOma syper-Geme to fwp @@ PACs using

OB BB At R S LAY R B3 b

1BdtEnguldi®atis® D2 by1eyding8hfoagh eHotW@Eodealdckk Andl @EinBlike dertical
ensures that only two packets are sent in each s%nbol

Hgrag patteialbit W§§ oply epersubiand grquim Therfpryspagkass/for §E.C 2 are sent
B oA Btk o ihe 24 Giifanf! i
‘Used for E’%_HC? 1Trepait©1§??%0\ﬁgg° g@/@? %gicrgflra?i"%? {Eelgtn{nra gljtag;gm 974 1s
ttawked duaep tdiepattotraP72.r dflenass sifothet 1 & ré@angobdr hpaRk@sfor PLC 1
and 2. [0Q93] The exanples shown in FIGS. 9D and,K 9E .
%Veﬁ@aé% ¥ RUR BTG SABY &P ghgreh ﬁmb%‘rpeé}f%j %IP‘F?Q Mm@y bg a restriction
APosEIBDBE Nk iR@deiDRCKS Kt r&aatbullk GattédR thad hé UIBERr PLC 1,
for each PLC. Slots may be assigned to the joint PLCs

i§ glowediat the meaximum) bit ratgn thiedudeohe totateirangmission gisee for bath PLCs
'%&?ni m zed while conformng to the maxi numbit rate.

j[ 4] For the outer coding schene shown in FIG 8,

[0R83]f i r The Kxpaplketbowh eFIGS. W0 dmdodo edayaieceft@idedad apver any

Sl B g B L or st

RN 9RkEmAY BE a¥hetddat et PRekaluch that #R4BEEFansmission time for
correctly or in érror by re-conputing the CRC val ue

hederdd-Gshemiripuioderhild gonbyrmeng torthd masinpfm bheatpacket and

(OB Dl e e e oot 1 i Sy e SRR g f oo

ade Hekogdedor datheeihd Yhe lalte N L Ke padltefchre ¥or @ity AftsdO8inice each
not need to 8r ocess the last N - K packets. For )
ragkgiindudgsfa CRCzvalge, awizeless deying ¢anedeteaminer whgthgypark packet is
Cc ock: ar toJ ol t r tbhe -
ok PR B FoT EoR e Sl e CRE AR el received
infosmatioralies dffthd packéPardiadompadnk eHesrecappuited GRChaldeito shie received

ee fr s are decoded. correctly. Furthernore, an
égﬁb"iah]ﬁt I%g)g egqalln Qﬂﬁieetﬁog(, 9f tﬁe first(ié p%l/ckets are decoded correcﬂ%', then the
wireless device does not need to process the last N—-K packets. For example, if
N =16, K =12, and the last four packets of a code block are sent in the fourth frame,
then the wireless device does not need to wake up in the last frame if the 12 data packets

sent in the first three frames are decoded correctly. Furthermore, any combination of up
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incorrectly (inner) decoded packets nmay be corrected

, he_Reed-'Sol onon decoder. [009] For clarity, the
“g%@@#nﬁ??on above is based on a concatenated?® 6%6ﬁﬂ@“m’&”6

scheme conprised of an outer,,code and an inner code

and for the paraneters glven'ﬁn Table 1. O her coding

3¢ hengs lmwe@uasgn Y&88ed Plckéth SnYSd &mecFeHrﬂ E'PZ%E@Solomon

t he sane or ferent paraneters may be used for

Sbgﬁbnw The subband aIIocatlon and assi gnment nay be

BT i R0 o B BB SEREL R NS e 20k eneme
RamBHRIIRI Sn R ic6aD IR irpmhé}a:oﬂyi’ah@ for th® %heékﬁlvé‘pm Table 1.
shows a fl ow diagram of a process 1000
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current super-frame, the data symbols in the subblock(s) to be sent in that frame for
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[00101] Channelizer 1120 multiplexes the data symbols in the Np data symbol
streams onto their assigned transmission units. Channelizer 1120 also provides pilot
symbols on the pilot subbands and guard symbols on the guard subbands. Channelizer

1120 further multiplexes pilot symbols and overhead symbols in the pilot and overhead
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acquiring the signal for the first time (e.g., initial acquisition), then the signaling
information is obtained from the ovethead OFDM symbols decoded by a receive (RX)
data processor 1250. If wireless device 120x is successfully receiving data blocks in

super-frames, then the signaling information may be obtained through the embedded



data processor 1250. If wireless device 120x is
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“then the signaling informati on may be obtained thr ou‘();h

WO HE/Bdtddded WO 2005/ 022811 PCT/ US2004/ 028676CT/§2004/528676
overhead signaling that is part of at [east one data
bl ock sent in each super-fraite. This enbedded
0Q¥1%Em§dnaﬂngriﬁz!t'i§‘9aﬂ 504i98dsend Bfa BloLRE&tii P Ba®NMper-frame. This
assi gnmeént 6f the” corresponding data stream PLC in
enfbeddveix tovethped - fipaaibe Oohtates| Ithe dReatipr caniddessignment  of  the

MUX RX confrol to dechanpelizer 1240. hanpel | zer .
CETBTOBUR PSSR 1 g aB AL WP HE o RGBT BNy Tpvides
MUK Re@ebredlRPIS hiREli 220046 YDBEH anREizEO th40a5ed ¢ ddri@tiplexing
MJUX_RX control and provides one or nore detected data

ofywibodetetedednt or oxertiead symbols ofperdaeadsyspebgierigd rhaggd on the

resp ivel 0 data proce 0, h

ARG T i PP Rl LGS B g
Peeesd SHabslntretntl aspetivelye idRAddats prozedsos 1 28RN the case of the
accordance with the node used for_ogverhead signalin

TP G My HAL, GRo% SBEIPOVEP o k0L PGREIF et dFiected overhead
%%Bf Qrdafl inl28Brdafh @ with $hRbde S¥HORE o%rﬁ@zﬁf@i%ﬁalin%md provides
ata processor 1550 processes each detected data
thy demwided breheadafigriaing te sontrallar 1266c of etethe dataisyimbolsgream(s), RX
de used for_ that strea nd prqvides .a ) .
PEQEOWET Mo IBRSERE CAat ACEEIaR oItk Sreangl interest, in
adSdandew IS BRI Bbde 48 B QaeSfdafl) afd pYdvidls @SSordepin@ihg decoded
120x is conplenmentary to the processing at base _
datamstream tp10data[sgll B4R dorficneil. dhesprocassingriyy Wipdes dpyiee 120x is
the oper.ati t.at | . and wireless
“é“xﬂl%“ge’ﬁ%i, H‘reZ’tsr%eﬁﬁ?%éﬁb%& %@h‘%"rl@b&‘m ts 1142 and 1262
[p000d]de Cohnslage 1140 anpriQgo adirecodesopnatichahabass esthtioy 110x and

controllers 1140 and 126Q, respectively. rol l.er o
s AN Ene Y Moy ah 22 04 JaPLatou  pipmee for
AYoblaMe cdtleSaind idtal bhel ibgrccﬁ\&@h&@ 1140 38 NI286) RBpdefldl$. Controller
each active PLC. [00105] FIG 13 shows a bl ock diagram

bF0andéarisohediier 1df4 plogrie sespriseetpsihe active] BLCs and further assign
channel i zer ang nodul ator 1130 at base

g ngﬁsghonl@f)ti%ol%%héafa Igi)rc:)éf?(lg/lcessor 1110 includes Nplc TX
Wates]st FEGM1Prshows 0b16cK Bileanand ah Xihwdimentt dfeTNplata processor
data streans and a data_.stream pr ocesstgé 1310%

g for thle
b9y glameligr ol 1 28qp10 XD modwatore dhphplobass statiopghigx. TX data

{;ﬁ%?&“ﬁ%ﬁh%’ruﬁcﬁiﬁx da%ﬁfel}aﬁf‘gl%gess&@qﬂmg W@l $Fopffor the Ny

espective ata stream{d; enerate a
dxz stesponaidng ddatstieay poaleswr 1840q {os;thd overhaalide]. Eadh TX data

14 sh b k_di f X :
L BBl Ay AR R R S SRR s

PRGR350 (2 ) 18 bbherdte BlGireshbdndind dd@lombbr £RAM Rriocessor
1310i processes one data streamfor one PLC ta

F01e6IM (M1CGC @3 SBéwsl3 bk didzednides TX bas etr&dni pARessor 13101, which
processor 1410a, an enhancenent stream processor

may bp usethfpracthpf T¥s1aty, s maspiserg WPin £3Qp13. TX data stream
glrogé:sg&sfgl Oil'égo(%%f?%gﬁeec?ﬁg%tr@anp 3ot %f@.mﬂa?:{ sttddfh %I%l?&sor 13101
na processor am

processes an enhancenent str
{nicfudeny paseatrea erdieSor 14102, an enhancement stream processor 1410b, and a
bit-to-symbol mapping unit 1430. Processor 1410a processes a base stream for the
PLC, and processor 1410b processes an enhancement stream (if any) for the PLC.
[00107] Within base stream processor 1410a, an outer encoder 1412a encodes each

data block of base stream data in accordance with, e.g., a Reed-Solomon code to
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coding is not used, then each data symbol corresponds to a point in a signal

constellation such as M-PSK or M-QAM, where M =2". If layered coding is used,



coding is not used, then each data synbol corresponds
to a point in a signal constellation such as M PSK or

MQAM where M= 2 . If layered coding is use
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prefix or guard interval. Cyclic prefix generator 1332 provides a stream of data chips

(denoted as {c}) for the composite symbol stream, {s.}.

[00112] The multiplexing and transmission techniques described herein may be
implemented by various means. For example, these techniques may be implemented in
hardware, software, or a combination thereof. For a hardware implementation, the

processing units used to perform multiplexing and/or transmission at a base station may
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techni ques nay be inplenented in hardware, software,
w8hoR0sRTPI nation thereof. For a hardware
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multi-carrier conmmunication system conpr|3|ng
processing a plurality of data streans to obtain a
plurality of data synbol streans, one data synbo
stream for each data stream allocating transm ssion
units to each of the plurality of data streans, each
transm ssion unit corresponding to one subband in one
synbol period and being usable to transmt one data
synbol ; mapping data synbols in each data synbol
streamonto the transm ssion units allocated to the
correspondi ng



data stream formng a conposite synbol streamwth
data synbols for the plurality of data streans mapped
onto the allocated transm ssion units, wherein each
data streamis independently recoverable by a
recei ver based on the data s%gbols included in the
conposite synbol streamfor “Uhe data stream and
mul ti pl exi ng overhead synbols onto the conposite
symbol stream wherein theugffead synbols carry
signaling indicating the transmssion units allocated
to each of the plurality of data streans. 2. A nethod
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stream wherein each of the plurality of data synbo

streans carries signaling indicating transm ssion
2. uni As raéth(olbatfedbrdadcasheg datda rstlfieating ndaa silbsequesiéss multi-carrier
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"~ stream for, each data stream transnf ssjon
SIgRIngs IRAcAEHE NS (U %‘Pﬁat@ﬁ taaff& Spfap sirgam glic g subsequent
trafsanessson @&l unit corresponding to one subband in one

synbol period and being usable to transmt one data

synbol ; mapping data synbols in each data synbol
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subb@hdsan amctyiol stfod uSéd RRBloaddid: dnarfiingsd conposi te
synbol streamw th data synbols for the plurality of
data streans mapped onto the allocated transm ssion
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processed with a coding and nodul ati on schene
sel ected for the data streamto obtain the
correspondi ng data



synbol stream wherein the codi ng and nodul ati on schene
for each data streamis selected based on an expected
coverage area for the data stream 6. A nethod of
broadcasting and multicasting data in a wreless

mul ti-carrier conmmunication system conprising:
processing a plurality of datd streans to obtain a
plurality of data synbol streans, one data synbo

stream for , e data strea [l ocating transm SsSi on ) .
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data synbols for the plurality of data streans mapped

onto the allocated transm ssion units, wherein each

data streamis independently recoverable by a

recei ver based on the data s%n‘ool S included in the

conposite synbol streamfor the data stream wherein
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10. The method of claim@8, wherein the first data
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a data processor operative to process a plurality of
data streans to obtain a plurality of data synbol
streans, one data synbol stream for each data stream
a controller operative to allocate transm ssion units
to each of the plurality of data streans, each

transm ssion unit corresponé ng to one subband in one
synbol period and being usable to transm't one dat a
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synfdoll;@Alla rﬁﬁ‘lﬂpfé‘ﬁ&%eﬁaﬂpe td)lrngb B&a @ylﬁg(ﬂp%s atcﬁ d%bé"?f?ﬂ!gol stream onto the

stream w. t t he plur a
tra@ﬁ%@ﬁ&“ﬁaak&%ﬁte@ﬁ? e ?Péreaquswgtd@& Sttrieafﬁsaﬁfiég S wmgos'te symbol
streaine methnd&acdymbatsa fst the apturaity Ioﬁdﬁpﬁlﬁﬁ’rﬁsl )/napﬁétb\bﬂfoaﬂieeal]ocated

trar@%nﬁno&ﬁt@%ﬁ?’»@ﬁergﬁ%ﬁﬁbﬁ@ %th&%m @t r?def;?r}?%g eco eiréilbqg %?/ a receiver based
on (iictaiss SHmPojsoingindad bk demppeie @grabplestlfe@m for st stieaty, wherein T

totadaUBbanSyﬂSb@uSaUldﬁ f@aﬁ‘rﬁhs‘ﬁﬁmﬁ |dd@eﬁrsylﬁgol§'3€deaf:l‘?rsyhl'b9ﬁg&?&f used for
eto

brO%F%St angc? r‘\a’/\,ﬁe?cé'J t% tﬁlﬂ“flﬁﬂ Aagﬁ‘aftéea%’r E’B?Fﬁ i e a0 %ﬁ‘éﬂ““l“ple data
stregins ﬁ@rféh)patm diffesend fgrapb béinasbands inemchh sgybdiqleripé ts@tifor broadcast,
whe§f dhd bebgﬁd%aiq(@% éro'ua_ aT@@xs@fBQéH%E%%s e ”Flt(ﬁbln%%ganéis and wherein

n. the sub s In each group | Stri
the 3@1%6% inyqqgh tfquataé? IeIResthah %Bmaihnﬁ@sem (PUher @reiips baseise symbol
peribth each group are interlaced with the subbands in
ot her groups in sanme synbol period. 18. A nethod of
transmttl ng a plurality of data streams in a wreless
6. nulAn aRparatisein a wiselpasrn WHtcewier @Wﬂ@ﬁt cqumpnicgiangystemr comprising:

meaﬂﬁfﬁh FORSSing Elé}i]rl!?ral‘i’tfy A dafe8RhAs i Hedintd Hﬁlaﬂw 8t 1A symbol streams,
ata streans to ‘be sent

on RS 0 8 S s B ok S ot oo



bl ock for each of the plurality of data streans to
obtain at | east one code block for the data stream
one code bl ock for each data bl ock, each code bl ock
including plurality of data synbols. allocating
transm ssion units in the saper-frane to each of the
plurality of data streans, S4ch transnission unit
correspondi ng to one subband in one synbol perlod and
théj gluraqltxm_g%b aestgneg{n% ega%ﬁ mfaétg,‘lg{sygﬁ al LK d)éremoggwgftg one %Jghand in one
sy@rhelapesind eathbaing vsableetotiransisitrpresdatm syl smednis deranapingydata symbols

in ehéh @@k 3y rﬁbéleﬁ@hmf&{tdintl{bgtrﬁts%msdﬁlﬁ all%&ﬁaplt fHe! @A @ponding data
Wit h gata s ols for the Iurﬁgl %g ata strea

SURHIYAEE 60D A HRINE 8 CAmBeSitersy R h?ﬁti’ gym%gt%te plurality
of elahstseampe mdppadrentomhle tallotazed ﬁ@tsﬂvﬁﬁd”lﬁatdtsswﬁemlns equht data stream is

mctelaﬁqode t@y%%gvetrgolg%zquce?\teg %%ﬂég af{hﬁé g tE s?nﬂ?olg\{r?clmaqn the composite

g S carr ransm Sssi
syihpl sreain| foc ﬁteétﬂltat yreasie Whé*fe”t héotal mbaanftsw@ﬂsa@&t fgr transmitting data
syﬁb@l@&rﬁ@adh%yhth@l &iﬁﬂrusf:d ﬂﬁfbroallgast Andeiel0dcaMle to multlple data streams,

whteFeia{[]§ aglglrvsr/]tg:rrem %um d@éﬁ%g?\m%ﬂ%e tﬂ tgcgﬁ,bgﬁrg%r}%r%%urﬂ% oc{% subbands in
caghaymbslipssiodfuserhor bfoadcast edet er mi ned ti me durati on,
identifying a plurality of data streans to be sent in

the _super-fra essin asp .one data bl ock
17t or TB5@RPANS ggclﬁtnugé ‘ivt%te'gft atbgargtSr'egﬁ@ 19U BEcadipfrigpted across
thd Basal sobiﬁindgdted hekn ﬂlersuttHaedsjnateach siolp ary ineAecedodiéh the subbands
h r. o -1 k, each code bl ock including a
1n94 %ngﬁno ta(ﬁggj ols, allocating transm ssion
units in the super frame to each of the plurality of

1sdat a n&tﬁoﬂaﬂﬁ traf@aiidg an@maﬁw aﬂ ddfai Etr&i‘ﬁfsr esraowdrblegs hﬁmu -carrier
cof ﬂ% subband. in one SY, ari a 8

{ncatlon S)istecr)nnecoatg{ %yrf)ooe?c ﬁdﬁ)}gr rﬁaxed)gt ) lg ?{BIEIII ge Hme duration.
'd@tnh’é/"m a plurpdity ofrdatactigemp folsksenion theesuphr-fiame pseqcesing ritast one data
bldcl@ Gfont ERNITIRS pRFLIN bF QardlstrOmt ﬁ‘—)dobttzgntalf‘ RaStediR c%HE Sk for the data

f orm ng trea Mﬁth fa
St‘%%%te “Gr blf)ﬂﬁg;”%ﬁﬁﬁ %/%%’F A5t S ik Blygity of data
symbas. @locatomt gehshrissnsimsiss mnthemaba fralthert(GBIelacH € tlad plurality of data
strel:a%%sgsacﬂ'tt%ngﬂgﬁ?muﬁﬁ %orfr&?g)/r%"si’t?% %u%arngzﬁmohg n)f%bol period and being

a(%rrent super rane car Ing I n
us Wstﬁ%"é@rtdtﬁletﬂ%tat Y0 JRAPEE qaéa $yebaln tmaths taf ée@ﬁt] qng coge block for

eachulaseqieamtonsahe ntrahsaidson umits alBcired h:D@e Gﬁtats[r@ﬂﬁ NokthinBG composite
syrﬁ‘bcﬁ tsH?%!é '\/\; M] (9afta g)antt@olss %or% ulrarlll yy:l? ta t(sefa&;s lgliitﬂ)gd gy the allocated
“a'e%w@uyerts f arahéorofea%h pum—étamem migdtplekimg oivarlagad osymbols onto the

corh l’t&'sfy)ﬁb@g stedth Ukdktelry 18f odéthéadsty rtﬁm ctag :39 l%ﬁl'ﬂ% 1'nﬂlcatmg the
St Oone da

ro S a
waisgis SOt ol SR 4B bRk e St o Rekn Bt oo spar frome:
| east one code bl ock for the data stream one code
19. Bl Sggmre?%d eﬁcga%ﬂln@nﬁﬁ?uraﬁgc{% %g@e%tpéa EZH‘ISQC Hgl &gm%ltl -carrier
coryiRpRpigatoq Styrﬁféms &Q@Prltman@r@@chea@ﬁr-ﬁﬁmmé appredetmntlpedomme duration,

idestafly g aS;ilﬂraﬁtyEof de@qstretmam sB&t if ﬂteUsﬁlbér ﬁ?z@ﬁé %&ewm 1&8t one data

a eri od
olo Sor iy 3B’ Wl A e SR T o gt S00F ffackdor the dat
stregm, [oaaspde hlck dde edhodda ik, wbhcodattaocskt meludingnd plurdley of data

synﬁtfofpsn%'l‘lb@a‘él'ngntréh@tnﬁﬁloﬂl Lllrﬁﬁalhet‘ﬂe sgpérhf?arﬁi@tt@g%t{ gﬁ@ﬂrﬁogllurality of data
aCQ%pOSIte | streamw th data s

S
S”“F"iS’F etaﬁg”ﬁnsﬁi‘ 1 kt“'bt‘orb%ft’%{‘dﬂgrtéé’n’?ﬁ spRhspedn enf W‘ttwé period and being
allocated transm ssion units, wherein each
super-frame conprises a plurality of frames, each
frame



having a particular tinme duration; for each
super-franme, partitioning each code bl ock for each
data streaminto a plurality of subbl ocks, one

subbl ock for each frane, formng a plurality of
subbl ock sets for each data strean1 one subbl ock set
for each frame, each subbl ockset i ncl udi ng one
subbl ock for each of the at Ieast one code bl ock for

ta strea or_each of he
usgble todt?a}nsmlt ongé (ﬁa YLbo m%plpglrgs rﬁt% l%m ﬁwg heaft He code block for
eathéﬁm streare zanito dife trm@nmsmnaumtSyaltqcatediao ahcstda@amamaradd forming a

corﬁ]e)&s‘itb @%@Bbl%eﬁ’lﬂt»ﬂtlﬁd@@%‘xﬁbdlﬁf& e sukhi ngiﬁa%e&refdﬂE ntdBed onto the
or .each data, str ?nto the tr nh%5|o

g B e VAT G G R Pt B0k Pedh difa sveam in &
curass sgper-figmesipeg isfgnalirtgriadisatinggtansmissibt snitsallohaed roathe dite stream in

a €ach data stream whergjn. fhg data synmbols in the
subbl ock set for the frane for each data streamare
mul ti pl exed onto the specific transm ssion units

20assiaghrehodoof h@nghaittihgSh rpﬂﬁ&ﬁ]ity\/\lbﬁ ldeiansttdamsams iag\lilirélgssofnultl -carrier
ecac

c tr nsn1SS|on u th frane
col Bl o KSR G TRl G B F e PPTETE g BB N e duration,
idegfi fyings plurpbityso fotatd stie@ms D) begi[ent] ipshe waehfrand) pqueSspng at least one data

bldcl@%ﬂiéﬂcﬂgaf Qhéjblfulfa@lbeﬂf dﬁ?%tr@imssﬂémgf%tr géa& SHRanaL 'Eg)cﬁ for the data

| t
o 8£;P“8f°°f’ﬁg"?ﬁku%éleﬁ?fy8 Gh stk c CrRbIoo) BRWABR § pisrality of data

sympbals, adliotytingf trarsBrisstani sits mndheaﬁlpetgﬁmm@ td reacts of sisd phurality of data

strééﬂ"lst §a_ch q?ﬁgfﬂsrg%gnl§g5ljr£;f_ﬁr% r%t% g%ﬁ?)aﬁfl %ng dland being

usalbieatﬁstfﬁn@@itdwemat ymbal, @mmz-datas@w@l%methmpb@a ans cgde block for
eachniatadit iR n@Nehk tfahsribsion Lmils, all@ﬁzﬂedl\lbeth@ d&xa @ﬁé‘eﬁn :0RERing a composite

syr?l;?orl E%nqavxpﬁleéjatt gyrrtll;]o S gor %espgl{lra. y St 51%? B eaggrrp%oéjﬁgr%a 0 t&e allocated

Lous 1t PAREm SLiThP UK f
transnpissigny Plp)lts gherenh €ache synsdfiofme cdomipmsegsia phirelitei of frames, each frame

ha\Ilrligaﬁl%ﬁTﬂtl&&llapﬂm@ RiutaSioh ol a&dh s%p& Bdrhd Q)aﬁfti%nﬂi%%@d cdR block for each

o SR O g SO Ue S e B4R o
subtbfoahsqﬁSSﬁqrmcmrdatas strqant, hmeZsu[bbls)tklspt ifor sebufeatié,atach subblock set
lnc%ﬁﬂ%ron@%@oﬁ&ksf’ép%ﬂ%? t}iefa(? fea@he SYIPObcK R)? il <Fa agtregs;n, and for each

f HE fgfa‘ge guential order across a plura X .

rargg H]e Sﬁ@ﬁ:ru e, fagpcating tepspesiomunitsip dheisaRe &p egch of shenplurality of
dat@ Gtreamse ned multipléxipd eatdahabslk e assudbbiocRBEESoF @i frame for each data
stre%ﬁ'lcgr%'tﬁ)@ trtaﬁ)sglws%jc?r[ Em%rﬁﬁ ﬁgsflragrﬁ‘radﬂo%g({%g% g%ﬁ gétgns rgglrgsandn assigning

SPefllf ﬁﬁ'@ﬁfmtswﬁ@ ualtwm'ihalftamp t@fea@lad@ta streasmmgherein gheviatelspmbols in the

submd)kl": lsethaf ﬂ]b&?ameci@ﬁ’ﬁwm dagd ét&ﬁm%\f@hﬁlmpl&&mt@ﬂhg Ypeci® transmission
reeermne uration

i oaé%%“%dyﬁo tae ga‘alslfF%{P] Wﬁerswn & Par e ahpee S gnagifsion its in the
ﬂameh@ wapdatafstreare coppiee dbiidigg dte frapasintoonpluddityaof toadiknensional (2-

D) gl@l'bs eagh Qb M?E 19&1%@# ' td’f enld?ert%fss'ﬁ[)@a%g? ahg’ g%n%&ga aptlurality of

one c
SY"‘SP@BR“? me@ierfrad%ﬁ anémpts@kmbatfﬁh%@Malwdtfkdatm@urwm@ gne of the

plurglityr &l 3-Dystitips, dad assighyEdedrSmisslonQ@at iiheachrBDSI; S & @J&h data stream

mm§Q§h§me 6h§lsuper frame to each of the plurality of
Streans, each transm ssion unit corresponding to

one subband in one synbol period and being wusable to
transmt one data synbol, napping data synbols in the
at | east one code block for each data streamonto the
transm ssion units allocated to the data stream
formng a conposite synbol streamw th data synbol s
for the plurality of data streanms mapped onto the

al | ocat ed

super-frame.




transm ssion units, wherein each super-franme conprises

a plurality of frames, each frane having a particular

time duration; for each super-frane, partitioning each

code block for each data streaminto a plurality of

subbl ocks, one subbl ock for each franme, formng a

plurality of subblock sets 38r each data stream one

subbl ock set for each frane each subbl ock set

|nc d|n

215 oad Bt RO e wERRRsh ahito i lagh 1 prifige goped o o
on@ﬁén@weal (A rRregrip, andl @érartenm@ch data sieans meppagriottiee 2B sthip is assigned
a sEEAER of SorRi@abusAanthRsiBh URi ih ke RfresaliAgItH RS, and

mul ti pl exi ng data synbols in the subbl ock set for the

frame for each data streamonto the transm ssion
22uni fTee metHolef tlaam21 ,alvlhaneiat}e:drmmtshen daitsinshele2d strip are mapped to
thé’@b@legﬂoggg@\?lthQQ Cé;féétﬁga? én&?%co%ttgﬂlt ?neS\IeFt?c%m g?ag e{)attern selecting
theoUWp_sml%g.meum@na tb‘h ZFD, HE @o@guenttlgl 9151@@&1@05 subbands for one symbol
pei®t sra2ped)dhd i Qektibl @6d-acBs a flaeulitesgehbof pdtlods Br e frame.

wherein the outer code is selectively enabled for each

data stream 37 26. The nmethod of claim 24, wherein
23eacAhelatethod| b shaiinrdh whesinampltipreadaita stregfns daltaialq)ﬁxrkectestion together
aread'ég féc@ntttﬁﬁsrﬁfsggﬁﬁﬁltsng adlngleSABlsygne data bl ock for

eac he plurality of data streans conprises

encodlng the plurality of data packets for each data
24bl ok mwtiod dherangmigtingc @deutabity obtdaian st&iaMseaSh witeless multi-carrier

corﬂr}{hlhfc%{tlé?la%& c%%p?xgﬁﬁeﬁ)traea %ﬁ}éhflgﬁg lghggr% n§d tlEne duration,

one
i eﬁﬁ@k@ta p! éfa lfmf datnt %rearln@) Exbe ss?étplart%q BIp§r- f’r@me @a@wsqo@g:mé@ast one data
blook tfbr &dar dfmlﬁEi‘F]luran@ydﬁf H&a @b&msntoaoduailm fa@ldatyorRf cod@ BRIk for the data
f carr,.espo 1 RN e
stngﬁf h&% copg lock foifa hv\?]gtr gﬁi e%ou dgrbq%cg(dgclugmé %lpbucf‘f‘é'ty of data
syralrl® %ﬂ@datmgetlmnesrsmou@tﬂ @ ﬁle sPpetbivanso de .eadtg of Thee plurality of data

stré’ﬂﬁ{sh@éih?ifan%@élﬂh ARt cM&P&\d"nge@Qﬁe%%@agdflﬁ @H@sﬁm bE$&Band being
ur a ur

Ll
oo B g el S Bk her A PAERT B IR ode block for
eadhrats repinuméd fhe yranghissiom bhicckiscdiad iontye depaatreamnrnfoeningfa composite
sylﬁm%geaﬁﬁ“%ﬁt data Wbd@%r%@plhﬁ%t)pbpﬁlﬂ 'st]ﬁ'é’an%f 5@}39 | 3&KSe allocated

each co are sent in ur al
tfﬁ?%ﬁé@ Bpits, e&%éﬂﬁ“f PRRFE, ram%ew@tmﬁ%éwlbr@ht.‘/f plaframes, each frame
havifg a Pheicuiet time dofatioh afome2d, supbref&hd) paarionigdach B@déktﬂbck for each

dath @trga?r?ihtg’ ld?)?l!lﬂ%ﬁ[& ff%[lbbngg (gn%ts%bbl%%lf g eg«léli grtar gﬂt%{rﬂgg a plurality of

s as possi
SUbtbi%hsﬁ?sz@Ifo%lejrﬂatas Str%alm oVt wbb@k tsie fefaeash sframangach csubblock set

includthgCsie RUBHI 63K fﬂgea[cﬁ%ﬂ'tﬂeediﬂ?éﬁﬁtsone%gde B_IB@k m?ttlréo(gat@&re‘éh]ahﬁ'ﬂ for each
n. each, coded pac ket. in each

g o RSB e AP RE AR b i 46 ﬁﬁm t%mcﬂf the plurality of
datpetré¢apths amd npiggebhe datb agmtolorin thresubbliok Beiskir aie fraing For each data

stre%lnl M@E@Qr%g’mkgﬁgﬂ %ﬁft@mﬁg%m f!&a‘téﬁﬂ@‘?ﬂ%&é E@eamB wher Oem each data

iyersit
%’6#@%‘3% 3a gfFRag] euogested avith ¢ QQHCGtﬁﬂ%ie%ﬁ@@ammmsed a)f an outer code
andcmrmmtco&l,lKtﬁdsbtfuham@rre%ﬁdlﬂ Bode W6k . t he first data
streamis one of the plurality of data streans,
wherein each of the B code blocks is partltloned into
25.F slisomeidrg of slairm X avherinfhetduer aode riestlecsivplyrentibladrdor each data
strewier e F>1, wherein each subbl ock i ncludes P coded
packets, where P >1,



and wherein P.tines.B coded packets in B subbl ocks are

sent in each franme of the current super-frane for the

first data stream 32. The nmethod of claim 31, wherein

for each frame of the current super-frane, the P

coded packets in each of the_B subblocks to be sent in

the frame for the first data3étreamare distributed

anong transm ssion units of the frame allocated to the

fir Sker 0 hi ev i i.versity. 3
2610 e RS R 3y CBRT A7 RER st ohle Fock (e ity (it packess,
and; wherghit the seqessing fieleatt fnae Blatashipel G lesch of He pleratityi of data streams

corhp@sel leAdHRIifOte tfMrafidy I Tt dattop Rk &t IT628ACR R taCHIBLIE Hithth@ WERr code to

and, for each. cycleé ne, coded packet is sel ected
ob G Aoy, B lop GO Pt B8, Sreeini e p e T agdta packers
andribktat fpasxomd poritypacka rismthe datorblackj tepamafelyt foe ehehapaeket, with the inner
I : ' 3 of
o L Rl ol P T P nolme oA O] oo
mul ti-carrier communication system conprising: for
27 eachhesmpibd fof alatm 0ff, \ehdpdie et @itén daadistd BTeckdevdatan®the inner code is a
Tu%gqggéfying a plurality of data streans to be sent in
he saver-frame, processing at |east one data bl ock
for each of the plurality of data streans to obtain at

28. eashe ABE0E AMRIah 6K whekint daeh dfeR fraffe cBRPY &@Flggal‘ﬁl@y of frames of

is

bl ock for. each data, bl gck, each code bl ock incl. ng, a )
eq%‘b H?‘%IdPWO'&*fW*t?é‘f'aea%‘fﬁa%F@?k gqnea@bf%%ﬁrwaﬁg%lggm o a pluraliy
of subblosks mvingeeqesipembler af@dedpahets, ofd wHeeeipthermliratity offsubblocks for

Habe bISIH 5@ Tnt ifAEHIHLRV SIS L e £ RAMESHAN
eaCone subbandgﬁﬁlonegs;ngg? 6erF%ﬂﬂ%ﬁ%&ggﬁ%@@Jﬁ@EEFQ&%&%rﬂame

transmt one data synbol, nmapping data synbols in the
29.at Tieaskethodefaddd 1, aderdipkacheaiad Pati@t s ELAMUBBIoR tfh€each data

a ] SSi unj t d to.the.data stre and . . .

i Eﬁﬂgg@%‘t%@o'ﬁ?#ssf?v?yé*%ﬁﬁ%%mg% R aee Bt SRAR AR Grission unie
allgegted {h@e gpigsiparnyio sfdugaibuifesing seqriremapiped ont o t he

all ocated transm ssion units, wherein the

predet erni ne i.me,durati.on for the super-fra I S
30 0 P T S M U 6 Paspctoged PGB rchabulblodk for each data
stregfny @ItQQQﬂmﬁ tip ag arany eymb@meinicat posibey basedon the transmission units
all R Bk DGk sEEARGD iMBrod i€ AflerAYe data stream for

recovery fromanong a plurality of data streans

broadcast by a transmitter in the system determ ning
31.t r dfilenmethdbdnf clnint 38,usietein & codablocks el @btadtbddfat & first data stream for

St € t si.on § ndi_n one. .
o B A TheraRhe, SROSTLA MO b S8 SESAERLLD oL HEPfiratiy of daa
strepmgnabArein saeh efatha Bsgads dlockwisaragitiongdingo §\ysrbllpekstfor F frames of the
cur@acuper-frafie, witdrélFal iwherdh estitsabSibélemiRdey 1B chRB DAk Where P >1,

transmssiaon, units all ocated t.he data strea rio
andy V(‘)’%“?'Qh@ﬁﬁ“%? o?ﬂde‘ilﬁ)ac e'r“elgrf‘ué@ffﬂ(sdaa{? St ip AR irp'?ﬁ"e ot the current
supgmitame frd élret fingt dasecgeemabl e based on the data synbols
for the data stream obtaining detected data synbols
for_each selected data stream each detected data
32. sy s MpBPd @t Seimst |, ncaeip fon eachr Fraas 6 den gurerit guper-frame, the P
coded/ pdodiktslin @acicaSthe By subbickd foatessent trethe fehateufol kHel @6t Ada stream are

. ybol s, fr, ranspli ssi,on . unikts ,used for )
s EREF S Ry TREL T 90 KL GBOR AT Sl e
timadiversiy f or t he sel ected data stream wherein at | east

one detected data synbol streamis obtained for the at
| east one data stream sel ected for



recovery; and processing each of the at |east one
detected data synbol streamto obtain a correspondi ng
decoded data stream and obtai ni ng over head
information indicating the transm ssion units

all ocated to each sel ected data stream and wherein
the denultiplexing is based38n the overhead

i nf ormati on.

33. The method of claim 31, wherein for each frame of the current super-frame, the B
subblocks to be sent in the frame for the first data stream are cycled through and, for each
cycle, one coded packet is selected from each of the B subblocks in sequential order and
multiplexed onto transmission units of the frame allocated to the first data stream.

34. A method of transmitting a plurality of data streams in a wireless multi-carrier
communication system, comprising: for each super-frame of a predetermined time duration,
identifying a plurality of data streams to be sent in the saver-frame, processing at least one data
block for each of the plurality of data streams to obtain at least one code block for the data
stream, one code block for each data block, each code block including a plurality of data
symbols, allocating transmission units in the super-frame to each of the plurality of data
streams, each transmission unit corresponding to one subband in one symbol period and being
usable to transmit one data symbol, mapping data symbols in the at least one code block for
each data stream onto the transmission units allocated to the data stream, and forming a
composite symbol stream with data symbols for the plurality of data streams mapped onto the
allocated transmission units, wherein the predetermined time duration for the super-frame is

one second.

35. A method of receiving data in a wireless multi-carrier communication system,
comprising: selecting at least one data stream for recovery from among a plurality of data
streams broadcast by a transmitter in the system; determining transmission units used for each
selected data stream, each transmission unit corresponding to one subband in one symbol
period and being usable to transmit one data symbol, wherein data symbols for each of the
plurality of data streams are mapped onto transmission units allocated to the data stream prior
to transmission, and wherein each data stream is independently recoverable based on the data
symbols for the data stream; obtaining detected data symbols for each selected data stream
each detected data symbol being an estimate of a corresponding data symbol broadcast by the
transmitter; demultiplexing detected data symbols from transmission units used for each
selected data stream onto a detected data symbol stream for the selected data stream, wherein
at least one detected data symbol stream is obtained for the at least one data stream selected for
recovery; and processing each of the at least one detected data symbol stream to obtain a
corresponding decoded data stream; and obtaining overhead information indicating the
transmission units allocated to each selected data stream, and wherein the demultiplexing is
based on the overhead information.



