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multiple orthogonal subbands. These subbands are also referred to as tones, carriers,
subcarriers, bins, and frequency channels. With OFDM, each subband is associated
with a respective subcarrier that may be modulated with data.

[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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stream. This allows the data streams to be individually recovered by the wireless
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 units allocated to the stream.



3 This allows the wireless devices to recover each
data stream i ndependently, w thout having to process
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9a<i§a'bﬁ ty of Ql%)ls Hﬁ %nftg] Ehre 5? ﬁérh@ nanrd' 31f) otﬁélcﬁcto Each
g R o5

ata stream prOV| uate t'i me-
ddtp storeamns aleso t* dmmgandﬂupbcuﬁb ttangmakmm gnItSJWIthlnl’EdCh amper{ftame using
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sinppaddedngithia i dldh@p@b«yadnfmanh dma pmmm Thie raﬁuwphivdmless device to
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super—frame The wireless dev1ce 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.
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] The features
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apparent fromthe detail ed description set forth

bel ow when taken in conjunctién with the draw ngs in
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and nmultiple data” bl ocks, respectively, on a physical
Hegybmescinayihieh l(haL@eremeapI@ms@rs fdeaty: cqroppedingly thupughout and
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Hwﬂbnwﬁiﬁ 5B sBows & cyded-gRM sehemebl ock using one

nd a,m
BHHRES 1956 100 B AT UGS DHIRRY Alpgpien) s
gm’syanrm 6fshewohsintdtacsd mb@aﬂicﬁsthicﬁﬁk,s [0026] FIGS.
D and 9E show assignnent of slots to two joint PLCs

qum r &Iﬁaﬁgﬂlaws pesigraneng okslats kR HLGs i %WP&WPS/P%‘EH‘S
g(ﬁthlé cal IJTIY} 7 §5§s %%Inéfent Lfﬁ&l ]to ﬁaés ml Ql %ngg”\n’ée g%ents,

rocess for cast tiple data st
[@228] MHIG. 7(Dilshe‘h9m1 @nh:ln()oksldls agtvanjorft PAL.(Isas esctangular patterns;

iﬁ@g sFlb}egZ]i F'egéséflg@? ewstf%lgbq@ﬁﬁ%@ %f?{gdgf aSr am

26023 Gl:t r gy t9A( Iﬁﬁ 9§a§lﬁ“;p5§§fg‘?1§®ﬁf of §lots‘3ﬂfi‘rﬁ'h%| daf Blocﬁ"iﬂmg one
n DM nodul ator at the base station; and [0031] FIG

tubtshdgug abt @ckamnaglraémmeama&ntem@ubbm goupse sespectively;
f[&{ZS? ne ﬂﬁl chs%\%%”arési g[r)gn-re'?‘l% (%F s[fot[s)%é%ii?}l( cFl)a-llj[!a g\cl)cks;

[0026] FIGS. 9D and 9E show assignment of slots to two joint PLCs with

rectangular patterns stacked horizontally and vertically, respectively;

[0027] FIG. 10 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,

2

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



[0032] The word "exenplary" is used herein to nean
"serving as an exanple, instance, or illustration.”
wa@\goseedsodi ment or desi gn descri bed herein as PCT/US2004/028676

"exenpl ary" WD 2005/ 022811 PCT/ US2004/ 028676 5 is not
necessarily to be construed a$§ preferred or
advant a eo s _over other enbodi nent or desi .
tmafce%wa wif bg mresw%asawapeﬁegﬁg AR0PSER \%ﬁpaﬁégmbodlments
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YOO33D, amkdh Basd Siatﬁmt EXt mayiBioadcayi lﬁﬁml’pw@dt@stﬁéahﬁ%lmﬁmﬂleously to
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desired amount of time diversity, acquisition time for the data streams, buffer
requirements for the wireless devices, and so on. A larger super-frame size provides
more time diversity and better statistical multiplexing of the data streams being
transmitted, so that less buffering may be required for individual data streams at the

base station. However, a larger super-frame size also results in a longer acquisition time

for a new data stream (e.g., at power-on or when switching between data streams),
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varying fading channe

[0039] FIG. 3B illustrates 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



frames provides tinme diversity and robust reception
performance in a slowy tinme- varying fadi ng channel.
WO 0@30228F G 3B illustrates the transm ssi on OPCT/US2004/028676
multiple (Nbl) data blocks on a PLC in a super-frane.
Each of the Nbi data bl ocks i encoded separately
usj the outer code . to obtai.n a.correspondi code
SPBRS 15 che Mo gedopise 418 CRUTHHES THAPYTEN JRGE FHRGMat has been
fiRddhied 80HRRIPGEKS, which are inner encoded and nodul ated
based on the node selected for the PLC and then
[004@is mi Bacldl data blhek frayrbef engoded aid oredukitgelein- Yarkone mappers. An
each frame, Nbol WD 2005/ 022811 PCT/ 004/028676. 7. .
SIBIBBY e RS CBHES B SR BT arOr BPLY s, Alfocation
B is‘s%'ﬂnﬁflt bheshtidBetd MRIPINGS hee Bodeblodk abBdbd divided into four
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EREAED M 1 SPr e o s, LERITLRRR AR Hlr e o e PLCs
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HAET - TN FIC ey BRI B ofETIO br Hon@ontinuous manner,
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can be allocated .to the PLCs once eyer uper-frame. . .
FOBA PR RO SHh B S YARPTHRST KoRCesB PR G “active
PRO-§ QPLICUALS HRRBIBNsmitRe PE it BihepfrabhlRe Fih WE@veBLC Rgry carry
data stream being carried by that PLC. Thus, a PLC may
one grequltiple dada blpelsgnithe wger-isamery gi ven super - frane.
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Heehdmyseeadd ¥30.0Me af fenfbollinkddk, esed@dra 280 ddisdek (1) &i& or more pilot
super-frame. [0042] Referring back to FIG 2, eac
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HRidtdsO f&aéia)‘nﬁi’é/,etﬁg %ﬁgciﬁd: Ppelsi Ebgn% RfapsiRel QR théTasdobfited super-
associ ated (e.g., immediately folTow ng) super-frane.

ftmme otherspeciticipottoomelf the rsupérritinoaviess], tof ssnd die dfgh dloakks for each

Bffelte st P AL BRATREY Korchel By Sy &0 G T herpopa orDM
shafiblts) &eneh bhahetal sighhlapk (&) all PLEAGENt Fl Ghe tliger-frame. The

outer code rate and node used for each PLC, and so on. .
rRRSTRSEPm A thommiot aadndysriiesy intarmREQn gy ey Halggdivision multiplexed

%fﬁﬂ}ﬁ' thfhel AioRh i birt1es e BLvibdd ttohﬁoééég &his e withSninimal ON

time. In addition, overhead information pertaining to each PLC’s transmission in the

next super-frame may be embedded in one of the PLC’s transmitted data blocks in the
current super-frame. The embedded overhead information allows the 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



transm ssion of the pilot and overhead information in
atime division nultiplexed (TDM manner allows the
WowReslozssl devi ces to process this section w t hPei/nB2084/028676
ON tine. In addition, overhead information pertaining
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[ I € t

IR0 AN SRS ST SN LI ARt SR REAL AR BK9. o
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RS P roh Bl it et oo R sSoBfiad e repueiging Neo
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franme al so covers t Nt sb t ot subbands, which are

N uenNigpdiNgst O, 1 Emrmm@h:r Nf SbsablelGuBilanvy isheq@RDY the maimber of
nodul ati on synbol may be sent on each subband in each

data and pilot subbands, or N 4 =Ny, +N_ ;. In an embodiment, broadcast system

usb
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, Nas» data symbols may

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



synbol period, i.e., each transmssion unit. O the
Nt sb total subbands, Ndsb subbands nay be used for

wa@ ad08/0228ansm ssi on and are referred to as "datBCT/US2004/028676
subbands, Npsb subbands may be used for pilot and are
referred to as "pilot" subbanﬂs and the remaining
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Binbedin@)MfAch&cifidynode af® B kpairid BlﬁelNﬂﬁiB ritk ilisetMbr each active PLC,
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[6049] | S Ete8hcfiof PRACTH @Cgi\lre‘ﬁesuBblcframaﬁﬂ aBbdatediad 3pdifee kMount of

for the PLC are encoded and nodul ated i n accordance

wiserrcehiodrangiitdhat dd deinrthe superdramse e heqmpupkephgegources allocated to
r I ' .

SRR PELTY aRASa R AT RREPH GERIke (T REMPOA B PLC in

dat sipbi-foarse, (@Y themunber ofidida symbeip ituiéaah eddd bloelc aad ¢3)the number

with a specific outer code rate and de to ner at
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DUEP PG, r}@é@ﬁ&ké VfAY be! BIRA%AC RS Gari&RC habRES. bm exemplary
contains a specific nunber of data synmbols, which is

dBo@tion nadutniey atehdesenimbd bedoyd f or t hat code bl ock.
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hbate PILC i¢ AllddARdSAIPR; dh@nsabbaklde iR BRe Bf n@‘re O&‘@JMrsfg‘/ﬁﬁ)ol periods.
allocated to each active PLC is dependent on (1

Farher emr&@el@ow it F3Gt dApBLEehtis gHogated | datppub fﬁ)éis in symbol
i&g{%s 3 dh(ﬂ’z%]l% a;qgggl!&[ n%lPIiatg @'@@Dgg%‘gﬂ%b' Ef‘pe@%ﬁlg 4 and 5, and

\BILICh3 ﬁshﬂldwmﬂeﬂl difta sietibandsyimdsbob @eriedydethobuphky. For ﬁﬁs scheme,

sent _on
each OFDM symbol contains data symbols for only one PLC. The bursts of OFDM

symbols for different PLCs are time division multiplexed 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 PLCs. 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.



ot her PLCs. Resources nmay be allocated in various

manners. Two exenplary allocation schenes are
wale@soeised bel ow. [0048] FI G 5A shows a bur st PADWE2004/028676

al l ocation schene. For this schene, each active PLC

is allocated all Ndsb data subbands in one or nore
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apacity 1Is wasted and reduces packing efficienc
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nore erio € ass

detdugh. 8, l%md RIl@ 3em aﬂﬂpbz&eds idatarsubbarfds @ tHi&;ghF’!D_(ih Ekymbol periods 1
algl oca% gE L at a nds jn synbo eriod 1, PLC 2
0 dthe bprstrd; s nea§ Mp@fnil may ggngain data

ZyihBols F AR geobxgéé B Bty BPaRdS %Bol%lﬁ';&tm% oA Pgs fhe time and
C1lis allocated all data subbands I n per1 od
zﬁneqmysiovmnn modiipdencddvition b diragte. TDM  t he cycl ed- TDM

T&J},‘iﬁ’e M&Yce the payload of each PLC may be distributed over time as well as
frequency, the burst-TDM/FDM scheme may increase the transmission time for the
PLC. However, 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



provide nore tinme diversity, reduce receiver buffering
requi renents and peak decoding rate, but increase the
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an “interlace”.

[0055] The interlaced subband 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-
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may be performed in a 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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then require different numbers of data subbands 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
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mapped to the strip with the most number of subband groups allowed for that PLC.

[0066] The active PLCs for each strip are assigned slots in the strip. The slots may
be assigned to the PLCs in a specific order, e.g., using a vertical zigzag pattern. This
zigzag pattern selects slots from low to high subband group indices, for one symbol
period at a time, and from symbol periods 1 to Ngr. 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 1 through subband group 1

in symbol period 4. PLC 2 is assigned a segment 734 containing 4 slots from subband



and PLC 3 is assigned 6 slots in a 1 x 6 rectangul ar
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[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
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[0074] Joint PLCs 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.
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[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
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[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



18 substreans, which are called a base stream and an
enhancenent stream In one enbodinent, the base

wa@tesamsney carry information sent to all w r ePE€EES2004/028676
devices within the coverage area of the base station.
The enhancenent stream may cal%y additional
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sRcsAed tTBhe fatd TRy c&@dtpaa(ew MEachldathl gabkdt@Bhtain§ 1600 Wiormation bits.
nodul ati on synbol streans are then conbined to
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wh1ol-1 Can Ealty BAt) tHBdRdk %1l§sp°e?cda?§ @ﬂn?%lt hTﬁe f§lﬂegdcfeﬂcpackets for each

cherre (e.g., QPSK or 16-QAM
spEdodki may baeentdode dletse Eafh suitdyck( may be tmm&mttbﬂ’dn agiectangular

2/3). The first f for "t egul
F0en ol 5.2 1 fientitd e oan Omsoeis P52 Phesdfitigvatue P in
ABers®in P RYE LW BRAuRbeVot SubbBsd BR%Bs afttlthe QBERAGRAIRNY is for the

streans. For sinplicity, the same nodul ati on schene
anmhbemnefesymbobigeriods €or the ﬁscmsgudatf pattebot h t he base and

ce streans for ch | ayer codi n
%ﬁ r(f?g’g‘e L\gheisatn 8%%"”[1 ﬁré’rd e‘?h@P ot & ? "REF%bE’r show various

?hﬁhﬁeré @ﬁ% siedad Fﬁﬂ%&a@fon%ﬁ@%ﬂsﬁgﬂﬁn&tn Th %bﬁé}'lalpﬁle system
MmN P, (M 1OPSK1/ 3312 20PSK1/ 228 3165 CA

Arflay- SYMPILYt 2008 mbmmdes7%dmm®@sm3®negpond to a different
coding and modulation scheme. For example, each mode may correspond to a different
combination of modulation scheme and inner code rate. To simplify the design of the
wireless devices, the system may utiliie a single inner code (e.g., with a base code rate
of 1/3 or 1/5), and different code rates may be achieved by puncturing or deleting some
of the code bits generated by the inner code. However, the system may also utilize
multiple inner codes. The maximum allowable number of subband groups for each
mode may be different and possibly based on the maximum bit rate.

[0082] In general, one or multiple data blocks may be sent on an active PLC in each
super-frame. The number of data blocks to be sent per super-frame is dependent on the
data rate of the data stream being sent on the PLC. The number of slots (Ngt) to
allocate to the PLC per frame is equal to the number of data blocks (Ny;) being sent on
the PL.C in the super-frame times the number of slots required for one subblock, or
N, =N, -N_ (m), where N_ (m) is dependent on the mode used for the PLC. If the

slot sps sps
PLC carries a large number 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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shows various transm ssion paraneters for each node.
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slots needed to transnmt one packet for each node,
whi ch assunes a packet size d30 approxi mately 1000
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g{g% r of .synbol periods for the rectangul ar pattern.
PN 1 shows an exenpl ary design, which is

POOB dedFIGD b QNoW R bk AstEmerR T I®E 8h S §lpRE-fiaBle foraetcode block
subband al | ocati on and assignnent. |In general, the

§)st=h using 4ubpbrl, adyl rubbad goupddesnodssdneds 2, bdd and 5,
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seshesivelyFod hefapppackesadanoneobblasl Bay besEBhin foty3 rectangular
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@N&rﬁ%6 tdremsys Bem 172 utectthngzlehrapssnengl%&ﬂ@neﬁodeoql,eand a 1x4
with a base code rate of 1/3 or 1/5), and
ﬁ"rcﬁ%ﬂ@ﬁf’m&f‘é@l%qgﬁé@% be achi eved by puncturing or

gﬁg@ § ngInS&{Eeem ditnB:, "El%dﬁ)uP egseﬁle&?ef SEbHRYCK! zf}@ tt E}ﬁftted in a
0

However , e system rra so utilize
ivertienl mgmh@patﬂéhe 94&m1ﬂumaaﬂebkamgﬂhtepmmﬂueas sifowmuinbﬁli&i 9B. This

sfor e may be diffe d I bl. .
e Tt e PR Tegeets TROEIrh PAOGIGR AT as fow
QYmBYll %érfﬂd@ a§| %gsl&k%h&h&ems bﬁbssm pRfiaPPacket in @nfgﬁen symbol
in eac super-frame. The nunber of data bl ocks to
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tg?rga‘%%s }?sa@m 0d1%93n§ %%wg& 51'2)?6 E}Ii’n% dIJEFsu?/“HH& e’gcfh packet is
transmltted over as many symbol periods as possible. However, the maximum bit rate
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
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subblock, or N/10 = Nbo, NP, (m, where NP, (nm is
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Pesydyhne c@@élh&dﬁ(pﬁmt)lﬁtd@rés witbbe dixehetstedl avig rﬁulhbl&ocode blocks.
%ckets may share the sane slot. Each packet may ,
bisoertaness e iy efhihedosk decqdsk (@ comrectrtbess %ﬂlres The first

A8 Jrr%e'lzml glsogsgaéelgorﬂ@ 3%‘2&%?&? For %\Igséo‘& S8k & fa ap%n in time as

super-frame for one co ock usi ng
Possthle.anblich ismphivan dingr divgrsity acroedéhs code blhckz FoS eanple the four

Sl o BEEPTELL S l] oBREST 2l S PP S5 o

Ly thred Yol PELENIUTRE fi?ﬁtérﬁfdﬂlrﬁgiﬂ A& rMMER Buffeding ﬁéql%rements
rectangul ar “pattern 936 for node 3, a 2x2 rectangul ar
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Sl 75 o R 0 RROTERS e s
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shown in FIG 9B. This enbodi nent reduces bufferin

Popickelvent sachi ayele wasentpiiedbe neritani sgaeg atiem \a%f%n box 954.
E[gx\ggt | Ig%ﬂg%lggﬁpge{lygg%ﬁzgﬁ/ﬁg@ggeﬁ tile n%g%ﬁ& REFEs ledcl? %é’ke?.”em a third
embodiment, the four packets for one code block are sent first, the four packets for
another code block are sent next, and so on. This embodiment allows for early recovery
of some code blocks. Multiple code blocks may thus be sent on a PLC in various
manners.

[0090] As noted above, multiple 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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CRC value. For each code block, if the first K packets are decoded correctly, 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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on the packing efficiency achieved by the assignment.

[0098] Each code block for each active PLC is partitioned into multiple subblocks,
one subblock for each frame (block 1020). Each packet in each subblock is then
encoded by the inner code and mapped to modulation symbols (block 1022). The inner
code rate and modulation scheme used for each PLC is determined by the mode selected
for that PLC. The multiple subblocks for each code block are then sent in the multiple
frames of the current super-frame to achieve time diversity. For each frame of the

current super-frame, the data symbols in the subblock(s) to be sent in that frame for



[0093] The exanples shown in FIGS. 9D and 9E may be

extended to cover any nunber of joint PLCs, any
waonewosee2sof code bl ocks for each PLC, and any nedBURIN4/028676

each PLC. Slots may be assigned to the joint PLCs

such that the total transnmi ssidon time for these PLCs

is,mni while conformng ta the nmaxi num ra
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oxieleps devicd. ANgivdH data%trédrﬁ of iategkst hﬁyltﬁsmcéx@wd l@;a(lk)qieﬁormmg
of a code bl ock are sent in the fourth frane

DFPNjjdemodulation on @l spbhands et jusicbg spebandk asador Hietq%a stream, (2)
h&ﬁﬁl‘ufpfc% il &Jﬂ@ctédz d&la Cﬁm%@féki%tr $he 8! stddnd, RRdTBY SEcoding the

hree frames are decoded correctly. Furtherfore, any
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aerdoranpiriipledeneesipdation and/er patiel drepdimatad agoifipi/daia ptream in order to
g‘%gllcer tl]n% datgsﬂg P gllteﬂgst Sﬁ{;ﬁ&%ﬁlg@& I%{lﬁgﬂefb atajsstIeeQms Qfare the same
e system Fur ne erent

errmre

81b8], Theh te desedufation tfie Syeteindatd beesu bigndsult in partial
al | ocat| on and ass%é:]nnent may be performed using the
fepadnlgirnsofyaspeslpeed dEr 8sfand i n accordance with

E PeCFlfG 011‘3&)%8% ?lﬁgfﬁﬁg%g{j ﬁé'b%éestt | LA i€ one of the

e system owWs a I agram of
haqcrsdmmns il 3€eni 300.bAD hakeassdtiond 10w 4 trpnhsant (ﬂ]aX)adas:t pegesor 1110
using the multiplexing and transm ssﬁgn t echni ques

HRESEES PRYLAS @rie) datpr e&8s (dovets HEPUESr frbg, ofom one or

each super-frane. 00971 Initial I y, the _ active PLCs
msre diia souree it 0% for Ttinle daip songen {or didlarcph pa¥iees, where each

HRE m eféﬁe EAGRd 3¢ bhe 6r Fbofe ﬁﬂtﬁ]leq%tiatg :]J‘?%%gsteo? (12}1]%’ OlodeSses each

process i n accordance wt out e
dahestrwai élmtaedorﬁamcet ith PIb€ nodo tsbbictcdaforl thas streame toogenerate a
bl ock, code ock for , each.d Ioc

I
SrffepponiRE HEGCOBY BCer? Shd P DA dimealih SR el g dfenoted
)¢ ERORH 530N Wt Srhs SRRICkIE (BLS)BHARME AR £ TX o

€ current Seiper-fr 1016 I n genera
gfq%ocg‘t 5131'18”211%‘6”1%&1%3 bASnGH! BERT AL s TdeRBBa"BY (BS)) from a
controller 1140, processes the overhead data in accordance with the mode used for

overhead data, and provides an overhead symbol stream (denoted as {s,}) to

channelizer 1120. An overhead symbol is a modulation symbol for overhead data.

[00101] Channelizer 1120 multiplexes the data symbols in the Ny 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



the active PLCs wth any |evel of granularity. For
exanple, the transm ssion units may be allocated to

wo b@saesive PLCs in slots, with each sl ot contBCTURY04/028676
500 transm ssion units. Specific transm ssion units
in each frame of the current Xuper-frane are then

bl et aach, Sgerrd . G EIS 211 obhinuiglifg, 1L fprovides a
é’cﬁxﬂ)déﬁe Fs%b BhRek (&ﬁ%&edﬁ&sow gfﬁlai OEriSPERA, fdverh(es& 33%9 @nd guard

ocation for . eac tivePLC and nay be perfgd
Hasesls On BB FEHWUBBAdsSAAC§BEbITOeri®¥S AR OFDIE modulator 1130
schene that assigns rectangul ar patterns or the schene
Pﬁélmas@,lﬁ@M mpgtzla@olselg theraosnpogiita smADAl P48 and prayédas fegream of
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i ci ency achieved by the assjgnnent. %0098] Each

swBRolbitEsaR ped seneptenct madulefed Figngathat thegnisgtrppymtied from an
F aEﬂl% subbl ocks, one subbl ock for each frane

%qg 820). Each packet in each subblock is then

§000062d Ji.t12eshons er blodddiagrach ofap p&e'nhld:ss devidel[1 26X, 0ovhich is one of
nmbol s (bl ock, 1022). e.inne te and

Hsdurdlessairvicen MSI%%W oAt Wigles bﬁ@l?es{%’ét &Y AR 132 receives

meemMiﬂﬁeé SloRSlt RAsmitRd By ke Blaffon TG ARH proPidSs a received signal to

subbl ocks for each code "bl ock are then sent in the

mectenmr elmtf(Réﬁvé&) B¥14t HRecgiver enit lé’,ﬂ,rbéﬁndmmﬁe digitizes hanshprocesses

rsit For echfra ur ¢
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SEUMI deridualatd 2150 p&@fordP @EQM G@rﬂSdJ.ﬂlatlon on the sample stream and
PCT/ US2004/ 028676 24 each active PLC are mapped ont
PrRYides Ahb FceiyPd ot HRbols o & Abapnebesmate 2221mdcR) received data

f =y
%’%ﬁ’%lﬁ afid %?%ﬁg%(@l&‘&é gllnbélts ngaalnaét(? éélha lO. 8?”1 :g%sttﬂnator 1222
deticsa BliGacknspdiz) cpimat fontherﬂadm;jhnlahetwgembabesgtatbml $10x and
YiiSe el el)zax bageenR Rociotcai et Tt Vbl (PoFu 14y performs
Bﬁt@@tﬁj&a?ﬂ[ % dﬁh&& $S8r HRWhEE SilleRnE)6n StHeQ' hﬁ:@iveh Qf8Olnd overhead

exi ng and transm ssi on techni ques descri bed
kembols ith dbe phmnehmspomeeescima@ stDatenter $23% piqvideacth a symbol

SRk RSl SRS T BEERE ul cPorgy svmbos.

%1&?@1@\@ﬁﬁﬂtej§)bf (to trRRYphiaEdrdae an@:c[‘)l&lﬁﬁ&@ﬂmbaltsl fH@peQiﬂively The
al | subbands or just the subbands used for the

dat a
§@t|e@ts¢nda@2)veﬂ@éwrﬂb@iﬁ 81 g TepreseataddRt 1@@-1&@{150%%@91» ¢-LRs) for
e h t

fg%t c&pe b‘i’%:hgecfgc{r 7 et%ggatg/é%lelggﬁg 1E ?ﬁé‘r Rfresentations.
S]haﬁmﬂEsﬂilﬁetdr n222 hey atsongbetie tivning amihﬁqualnby infenmatd to OFDM
i.n order g%(gecei ve the desired data stream Dependi ng
drmpfidater 14eht i on and assi gnnent schenme sel ected for

g@tﬁ 03] heAWILBLASS1 HRVAtSnsBY 1ncﬂ§£tfo%r(5'f’ Gagr tlhs%{ selectlon for) one or

enodul ati on and/or partial decoding of another data
sitare apecific date treangs/PLCs to be recovered. Controller 1260 then determines the

resource allocation and assignment for each selected PLC. If wireless device 120x is
acquiring the signal for the first time (e.g., initial acquisition), then the signaling
information is obtained from the overhead 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



recover the data streamof interest. For exanple, if
multiple data streans share the sane OFDM synbol ,

w0 bes/oedsel denodul ation of a sel ected data str eBOT/IB004/028676
result in partial denodul ation of an unsel ected data
stream [00100] FIG 11 show6a bl ock di agram of a
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L
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tream not to channelizer
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dat a
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5 hBlans PR e TRES et e oGP rBRE B e SORREpine decoded

ass isaoed té E\Qﬁﬁé‘%ﬂﬁl@ 11050 UM bénerfihBRNRbIRANg hl deRkS Bevice 120x is
provi des pilo synbol s on the pilot subbands and

guapldmslytﬁ@btpéh@prostmmgwab@swmmrld@x Channel i zer 1120

DRE" UL EEED, B S0 1708y 0 AL SHADA fr0x

RGEILSAO0 0ABG ?@sp@&lve‘ﬁ}e C Meﬂm)rp ruaite dil 4% asd P62 prov1de storage for
super-frame (see FIG nnellzer 1120 provid

BIORES icpdessypidita slﬁffdelamcwé?ﬂ%é 4k ands £290, 3pagtively. Controller
?ﬁt[d éﬁopﬁgﬁeg@a ?ii]éﬁlagﬁ e r%@crur@égdto qg@ﬁ&%e%&:r%%rﬁl fUther assign

€ proper su s and erio
ﬁmﬁmhaﬁmrmﬂmaeemmamhaeFECOFDM wodulatlon on the

ETREY < 620X Phoni Bl e B 4 rkp Dy St P o, lipgprocessor

md cia&x%?eh%anﬂiztd %Hé oﬁﬁwmodﬁﬁwfelrl@@ & ®ad a6 110x. TX data
ilters, anplifies, and frequency upconverts) the OFDM

pgqmbr $1 Hemoludeg] Ngle Ae¢ detestraampedeasost] 131Qgramd 13 8p for the Ny

s tra 2]
S“iaén% HBhA el @GP PRI e e d R tpach T dsa
R Waksbr 1310nRlepdndehile eidoded, anerledrns,Cad modidyss @ respective
100 f wireless device 120x, an antenna 1212 receives

date stresd {dt}el@ sehepatela qqr@ﬁgqﬁdmgeéatwynﬂa% strepmaf;bn 110x
EFOVIdeS a received signal to _a receiver unit

T 14pbews pdilodk digramiof BX i Sheam RIPLSSIqrAed 0i, which
ﬁﬁ? B REF IS5 Ehch of TX data stream processors 1310 in FIG. 13. TX data stream

processor 1310i processes one data stream for one PLC. Data stream processor 13101
includes a base stream processor 1410a, 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



the received signal and provides a sanple streamto an
OFDM denodul at or 1220. OFDM denodul at or 1220 perforns

wOeROMoebsmodul ati on on the sanple stream and pPOWUSEE4/028676
(1) received pilot synbols to a channel estinmator 1222
and (2) received data synbol%7and received overhead

synbol s tQ_a detector 1230. nnel estim 1222
gERTdE anaR Sreaddi o%sé&ngg codF MiReotBIsts A N D cpdsgpackets.
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120x i's U|r|ng the signal for the first time

(U@ngmssmm t ifalsc its MZQ@n)andpmesﬂh@ b,litsg nmqan]g encoded and bit
LB 0 SR e S e AL BB Yl i

wys@l ess device 120x i s successf uI 'y recel VI ng data
blocks in super-frames, then the signali

P9108kat iEahanesip eatesttﬁgfnamé%ﬁswm@grwmﬂehéﬁe@aaéoprmssmg on the
2
%ﬁﬁ{i{cgﬁéﬁ%{ﬂ{{ lat%ﬁ & QBB 6. ﬁrocg%édf EEﬁ% fila ?Qf’g‘é 0same inner

east one data sent n eac
coge roufer an& afidh np dulntibe ddetheay ehdse adedsfog pedcessgr 14104, or different

I ndicates th | ocation a } nt _of the

OGPt eélrﬁswa%@l%tpao\g ?Séﬁfﬂr&ﬂ%ﬁs’ %ﬁg NCEFIFAF SFGagHie mapping
Gantiueh! er 1260 provides a MJIX_RX control to

dechannel i zer 1240. Dechannelizer 1240 perforns

deedd9 i pMepping unisfl480 eccdives treedragaled bits fov theraaeland enhancement
synbol s for _-each synbol period bas n.the, MJX RX
SRR saChIBU AR ibe R0 Sl Sael Sy srcem. The
ShiRaBR D @.0Rfaatifd theoMabieast Sy¥aol pswee®ise for the base and
respectively, to RX data processor 125 In the case
snhangemen, graams dresronively nddifisrenkrowiage gﬁ@%@ewﬁ aghigped for the

TR0 e R SERAC O SRy, SKICLBl By, pover vl
Mabpiiig winite 5430t mapgd elxo deedived esclematded ibin abi dagatsgombols based on a
ng ggtreglrhgprplr}gzgc emlzogndt Hl% gda%gsaGfsygrPdobes trl"ﬁe syrn%)ol mapping may be
achieved by (1) grouping sets of B scrambled bits to form B-bit binary values, where
B >1, and (2) mapping each B-bit binary value to a data symbol, which is a complex
value for a point in a signal constellation for the selected modulation scheme. If layered

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,



data processor 1250 processes each detected data

synbol streamof interest, in accordance with the
woras/oeesed for that stream and provides a PCT/US2004/028676

correspondi ng decoded data streamto a data sink

1252. In general, the process?fg at wrel ess device
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processor cesses nnancenen
(pséudanyinddm fashiva fRICond ORI jpedbd ko the haste THig slano subband group

processor 1410a, an ter encoder 1412a encodes _each.
PR Jenees fhab heanadulasicm Séra{f)aﬂi 15050 WA @Po iR slot index have
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PCT/ US2004/ 028676 27" generate an RS code bl ock. An RS

cmgevblpedkimgawsi sts of N outer coded packets. Encoder

al pen a val ue to.each puter coded
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code to generate an In
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



coded packet. An inner bit interleaver 1418a
interleaves the bits within each inner coded packet
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i > ' fLOr.: | . L OF .
Eagli o RS0 100 15,38 ke Gt winon
Sypevihg frony the ppiridorisoope plothatinventian.s iIngl the Present invention is not

%rggﬁeal(ljg Btta j}%ﬂr&ﬁ :flé %g@@%d\%%%@w@ 'Iimte irs %o {\)/cle ch%rdedltﬂe widest
Béopk YRR CARPHE p%;%citple!ﬁ QAd 88¢d] fehahBs S¥EBRA herein.

corresponds to a point in a conplex signa
constellation, which may or may not be forned by the
superposition of two scal ed signal constellations. For
t he enbodi nent descri bed above, the base and
enhancenent streans carry the sanme nunber of code

bl ocks for each super-frane. The code bl ocks for the
base and enhancenent streans nay be transmtted

si mul t aneously, as shown in FIG 14, or



transmtted using TDM and/or FDM [00110] Referring
back to FIG 13, channelizer 1120 is inplenented with
w@ 20050181 pl exer 1320 that receives the NPl c darer/sgroeb28676

streans, the overhead synbol stream pilot synbols,

and guard synbols. Miltiplexe¥0d 1320 provi des the data
synbol s, overhead synbols, pilot synbols, and guard
synbol s onto the proper suGb2XEMISind synbol peri ods
based on a MJUX_ TX control fromcontroller 1140 and

outputs the conposite synbol stream {s c } . In
assi gni ng dul.ation, s .S to.the.. ban [ QUPS,.8 .
furt hg'r I eg‘gfne d( %@R@éﬁ%ﬁ‘ﬁ% &P e%@flg%gggnﬁbae% 3" Wikelest multi-

patitodoiRduii¥atamSdyein)GompRéhg:at i on synbols in a

pseudo-random fashi on to the subbands wi thin each

subbaB@cessingup. Pluxglity epldatay streamnsatos Phigive At plafality of data symbol

n i | ots, as

gtg%%?s f g%edd%{;&rg&ﬁﬁg%lf%% s?a?n%}g? ﬁgar@be mapped to

di f f enlgodatisg imecisgionumsits & gach bh tide phsalitgloofr dsd asdeams, each

fashion fromone synbol peri to the next, This sl ot

FranSERjBYRHh BNl FORIPORPS it%@neeﬂg’g?‘égmt Msrsyive! AR A ksing usable
SRE ]Wi th a specific slot index have

different distdnces fromthe pilot subbands for

di f f emeppingydabobymienls odsachwhita kymbgl sticamprange the transmission units

rfor ce. 100111 modul at or 1130 i ncl udes an

%ﬁ%@%&ggf s‘i"“%&lﬂf’ﬂ]d@lg %ag?l\{l%ﬁ? | FFT) unit 1330 and a

cycl i eorpfi®d htofPbsiteadydibol 3@¢am Math &£ BysbdIdedr thepheslity of data

| FFT unit 1330 transfornms each set of Nt sb synbols _

taramshmappash onter tie allpspiad densipission wiitve Wherein sagh dpta stream is

- DOI o) ' "hransfo y .

TRPERBARERovhEl bF doRhaN: Hhacll i e YF SymB tRituded in he

composiigrpmbol siieanffer thealata(skiBhh, whi ch is caused by

frequency selective fading, cyclic prefix generator

1332 repeats a portion of each transformed synbol to

forma corrgs 'drtgcﬁw %omgltiwgn%epeat ed portion

is often callTed a cyclic “prefix of guard interval.

Cycl i outigéxing geerbeat miidsantpribe coleposite symbahstofang atharein the

§?¢r§§arﬁ sg/({jxgg)?s; gaq’r}[aéééai%x)ﬁ iaﬁrgat%ﬂ%letpg gqggﬁgj:ﬁ%g%ﬁﬁd?;oﬁhocated to each of
tﬁe%ﬁmi%mtgﬁﬁaﬁgques descri bed herein may be

i mpl enented by various neans. For exanple, these

techni ques may be inplenmented in hardware, software,

or a Gombi Bkl alnldSF S0l LAnAelLMNYrShe plurality of data symbol
i mpl efrent at'i on, e processing Units Used o pé’r? orm

Bl Anispd e ésng gidiche Ah dit AtapStdns Miidionainii allaseed toatht @atarddi¢am in a
WD 2005/ 022811 PCT/ US2004/ 028676 29 be i npl enent ed
SHRSAAYENbHANSHISTRN BteApdl i cati on specific integrated

circuits (ASICs), digital signal processors (DSPs),

di gital signal processing devices (DSPDs),

pr ogr @mrabThe| mgihoddelvictaan ( PvDe)sgin fT etothl prubbaraismais| esable for

%%rtls%ﬂ%{nrga a%a gy’ﬁl%bfss }n’ each symbol period used for broadcast and are allocable to

multiple data streams, where T > 1.

5. The method of claim 4, wherein multiple data streams are allocated

different groups of subbands in each symbol period used for broadcast and multicast.



processors, controllers, mcro-controllers,

m croprocessors, other electronic units designed to
w@eoosoeasit he functi ons descri bed herein, or a PCT/US2004/028676

conbi nation thereof. The processing units used to

performthe conpl enentary prdtlessing at a wrel ess

device may also be inplenented within one or nore

ASI Cs6. DSPShe anethed afnclajmd(03,18heior the sobbands ein each group are

I GHEn B Pe  HEer REBREY 5 I5R60L A5 wBEARl T o are
AfcHARed Hth th'@lbbRIsHR bRt BRupd MNGhle@)mbersiodbed

herein. The software codeS nmay be stored in a nenory
unit (e.g., nmenory unit 1142 or 1262 in FIG 11) and

1260) " The tHEABTSOERT sty 101ekAR v Bl AT i ipgopencency

ProRE£8E MithOd cOHAE hitBinodtiatibh ecHRhRCR TR, fol theVdit£ Rirda@b & obtain
It can be conmmunicatively coupled to the processor via

therdopigepond g Slatassymbok M- i n the art. [00114] The

previ ous description of the disclosed enbodi nents is
provided to enable any person skilled in the art to

make 8r us®ht hethprdesfadiiini Ayehtreimnthe adingusd modulation scheme for

nodi fications to these enbodi nents will be readi
aifgtzf{aaﬁtre@@ 1 ﬁ%%“ée‘g‘ka}s?@ &1 ap fXRAqEPd Loy eragega M@hf‘g%%% pirqam.
princi ples defined herein may be applied to other

enbodi nents without departing fromthe spirit or

scope9of t Rbe impitet dforiainT Auwhereinethp cediagtani moedwldtion schkeme for

no intended to be limte o_t he odi ments shown
Rl SRS sofepfoaskdbp ddalatab 1 GE4RE BEdhe

consi stent with the principles and novel features

di scl osed herein. WO 2005/ 022811 PCT/ US2004/ 028676 30

CLAI Mt0-1. Aheriiethod aficladmoi dsin Hip eodingmndimedatioagcheme used
ﬂﬁ‘t e%ch Yath é/ﬁerag Fssrﬁai%liﬁe'd' eveif ﬁ&%aq?&%{n?%aﬁgn data rate of the
system conprising: processing a plurality o ata

ditheaemn varig@bt ain a plurality of data synmbol streans,

one data synbol stream for each data stream

all ocating transmission units to each of the plurality

of dayg St HEANRhRAG Llaild rrg,gi%ﬂ?:éﬁli @i&h%@itﬁebglﬁf;ﬂﬁf BPE g@&ems is

to one subband in one sy period and I ng usa

inoleperaiasthy enanded dising aslyasbohnermagdpiand adater edebratesselented for the
gqgh data synbol streamonto the transm ssion units
PASEEt™d to the corresponding data stream and

form ng a conposite synbol streamw th data synbol s

for the plurality of data streams mapped onto the

al | ocdZed Thamathakeiopiaighili wheighethei Murakibholidata skeanesainclude a

kS d.nd dent| y. r e b 1 | sed o
tlﬁsé d&g‘} gtpeg)gl n‘ﬁ%l Els ¥1Idrﬁ§ fc&énz)aﬂ«%% c%fhaye fondfEdh \f)%grg’rﬁ a%(a £%econd data
stream for an audio component of the multimedia program, and wherein the first and

second data streams are independently recoverable by the receiver.

13.  The method of claim 12, wherein the plurality of data streams further

include a third data stream for a data component of the multimedia program.

14. The method of claim 12, wherein the first data stream is processed with a

first coding and modulation scheme to obtain a first data symbol stream, and wherein



conposite synbol streamfor the data stream 2. The
met hod of claim 1, further conprising: nultiplexing
wo@sihzsdl synmbol s onto the conposite synbol stPERDS2004/028676

wherein the overhead synbols carry signaling

indicating the transmi ssion Wits allocated to each of
the plurality of data streans. 3. The nethod of claim

the sshendeilaia etiedm d§ ptoeesspd withl & tsgconfl adding angdminofiulation scheme to
treanms cayri i gnal ing indicating tran units
iﬁ’tﬁlélcaasteg‘&nc{{?t Sti?gtgté CPMreamin a subsequent

transm ssion interval. 4. The nethod of claim1,

wherein T total subbands are usable for transmtting

datd a $ymbollBe methed i ciajmblowheeain eachuefeat 19ast oy drdel stzepm, among
. al | | | e T.>
B BaE o el P S p B e A M Ent s

sirreageifiiat alfboeaioador we Bhakasimgr oups of subbands in

each synbol period used for broadcast and nulticast.

WO 2005/ 022811 PCT/ US2004/ 028676 31 6. The met hod of

cl ai dr r t
di st mléut e ﬁégireglsogntgh%a@bt ot alf rsf}b@% ?i% %%ag\ﬁaépgieﬁhancemen
stheansfobleachdsf theatdeashowy degpsteraen havetdiff¢rantadveragh atche

subbands in other groups in same synbol period. 7. The

nmet hod of claim 1, wherein each data streamis

i ndepgndentrhy meP{dACHSIAth Y8, 1Wheei@GHE BiseAtdaiOAd! 1B efifancement
schenme selected for the data streamto obtain the
etmames”pm@nhngf dlaat at d3pebone glatae aingang . areTipeoqeeseHowithfa coding and
xgnlacl) Hﬁhg}? Seiefy e;eZs[g[r%c egefgre di aga satbe%mngdcgérr] rgaslnﬁf?ecf’ &/qﬁ 'ngférgﬁt transmit
poverlagds.area for the data stream 9. The nethod of

claim?7, wherein the coding and nodul ati on schene for

each data streamis selected based on a data rate for

the daga s t f r

t he CO% ngtrgﬁ g{&nl%ogl fa%%lglnggcﬁg%%g lJthé; g%er@tx%am d t‘gé "Inhancement
strgad@ for actaiofit the nedleasteond fdatan stream aare quecessédomﬁlt x:onhng and

data_ r.ate of th stre i es. The t hod

grodgjatippsehemgs & %qt?fia IRy Ctrﬁ%ea‘eﬂsa PEpaTR @nciage gPlaycement stream.

streans is independently encoded using a base inner

code and a inner code rate selected for the data

st rean?. 12ThF metheelt dfedkiof 1 owlaérﬂnlranm@si@n ninithere allocated to each
st data stream

lurality of, data streans
Base'SBedyh o B AR B o g et sk o and
second dat a
20. The method of claim 1, wherein transmission units are allocated to the

plurality of data streams in each super-frame of a predetermined time duration.

21.  The method of claim 1, wherein the multi-carrier communication system

utilizes orthogonal frequency division multiplexing (OFDM).

22.  An apparatus in a wireless multi-carrier broadcast communication
system, comprising:
a data processor operative to process a plurality of data streams to obtain a

plurality of data symbol streams, one data symbol stream for each data stream;



stream for an audi o conponent of the nultinedia
program and wherein the first and second data
wagresamsiar e i ndependently recoverabl e by the PETES2064/028676
13. The nmethod of claim 12, wherein the plurality of
data streans further include3® third data stream for
a data conponent of the nultinedia program 14. The
met hod aohtrolleri epetRivevih erllopate tiansrhissien udys o sacheafithiesplurality of
grt%cgrssed emétt% a .first .codi n&ggpd tn%ggl%tbi o(g. schemab 1 veriod
BASHPA CAH s it IqrEInit (NS PPOOEEAR 0N P ORAAS e ol perio
23RbéiAd ASble BElnbinA R4 /dRE86M60l; 32d t he second dat a
streamis processed with a second coding and
nmodul amBHPkssaperatiye tomapiditasynbels Heagadatasyymmbel stream onto the
m. T f im: i t .
PR ERTd Ryict Qo RUTS Ing horkesPblide G RPA SREE0 f8im Fcomposic
s{ymbéaln&reainGlitidsa ayrhbsle foi theapluaiicy ah defaharaslenipped onto the
stream carrying different information for the data
tlpeaind trapgmispion UnEs nuRereMn cafihdais seramys dhdspandendy pecoyerable by a

?écreﬁé%é’éag 85'?1% &R0 gﬁﬁ&g?ﬁklugé(g ¥rﬁﬁ€‘c£ﬁ os?t%“sgm%l {RGnBor the data
east one data stream have different Ctoverage areas.
$carthe net hod of claim 15, wherein the base stream

and the enhancenent stream for each of the at | east

one data stream are processed wth a codi ng and

nmodul aBi on T3¢l 2B SCEREN DY, Wi af doll sGBBANASN Gre usable for
transmtted with different transmt ower |evels. 18

TaBsTRHINDERtS 8YTEhels in assh symbelneniod weedstes drandeess andiavg allocable to
E‘“ﬁﬁ gl&gﬁ%%r%% thé%fgni.for each of the at | east one
a

streamare processeéd with coding and nodul ation
schenes sel ected separately for the base stream and
the enhancepent stream 19. The nethod of claim1l

wher ei’ft- t r d78 APRYPHIS o laim &b vhereip anliiple data sgqamscarg allocated
RGGH Qgg&d%ﬁ Qukﬂvgn%snogloé;%mﬁy%{hﬁ? %EH% g%idl gcfr BB8d A& Yherein the

stream e nmet
sullnads dsearh group sradstdhitatc atred the T heal pibbrmads) tagd ofherein the

Eng, PR Ao 1% YA W OB SuBPa I S Bp g symbl

Léd - carrier conmuni cation system utilizes
ort hogonal frequency division nultiplexing (OFDM. 22.
An apparatus in a wireless nulti-carrier broadcast

comunj.cati,on __system conprising:.a data.processor o
operathue 19 gPRYERE"lr o TREIRs it ey s RERE " pymmunication
@bdté)\compringr al i ty of data synbol streans, one data
synbol stream for each data stream WD 2005/022811
PCT/ USp%bs foropiggessing a plurality of data streams to obtain a plurality of data
symbol streams, one data symbol stream for each data stream;

means for allocating transmission units 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;

means for mapping data symbols in each data symbol stream onto the
transmission units allocated to the corresponding data stream; and

means for forming a composite symbol stream with data symbols for the
plurality of data streams mapped onto the allocated transmission units, wherein each

data stream is independently recoverable by a receiver based on the data symbols

included in the composite symbol stream for the data stream.



33 a controller operative to allocate transm ssion
units to each of the plurality of data streans, each

WO e@s®msssi on unit correspondi ng to one subbanPCT/NSIMN€028676

synbol period and being usable to transmt one data
synbol ; and a multipl exer ope?htive to map data

synbol s in each data synbol streamonto the

transm ssion units allocated to the correspondi ng data

dat o ol b aPerhE i ERAR 25 iR, bl SRt dp.gocote for

ehemitiify datd L RERI1EHh dacRRSMbSISHeRBd UBdd for bYSAERL Bn®@€hillocable to
data streamis independently recoverable by a

pudEplo dptatstiaaras, ovherchB >dlat a synbol s included in the
conposite synbol streamfor the data stream 23. The
apparatus of claim22, wherein T total subbands are

usabl @7f or The rappatius tof Rfpicta2@ veherdio nsuliiple eReNstesa3alre allocated
peri od used for broadcast and are allocable to

Riferensisgotps o sehbapdsvd eagihgebot periad ussd forfyaadeastar at us

of claim23, wherein nultiple data streans are
all ocated different groups of subbands in each synbol
per i 0@8usedht apphrmordefaskim Ve véierein e ssbiyainds danh group are

Lstribyted the T tatal . .
B R e P RS AEB ALt e S obolipesghegroup are
inié@dde@taE e Elbbhh@ i8R BESpE T SnleyntloPPdisod. N sane

synbol period. 25. An apparatus in a wireless
mul ti-carrier broadcast communication system

conpr ih,gi ng: [ rall f . .
ctroarg to ey of YapBRalie T blpuy L 4o ukkin®ln § Bhfless mutc-
oneietladramayichidn Site@q@omprisiagch data stream nmeans for

al l ocati ng}I‘transm ssion units to each of the plurality
of daf@f eath gupstframef R Rrpdeteamiineditepe diHRkEOL or r espondi ng

to one sub ?&%ﬂglg%? gﬁg@lﬁggf batR Sl AL BRE sDRIiRthe sglgiﬁgllrﬁne,

to transmt on nmeans for mappl ng
synbol s i npemetsingpitdessy otxodatsbloelaforeattooft the plurality of data streams

transm ssion units al|lacatedq to the correspondi.n at a
I SRR ot oneenas Bk Aarthe gt Sreaisicpds BpRb B atR adt blook
Shdnea Wdch iﬁ%ﬁ%ﬁ%ﬁ%Ghl%y{o?ﬁaﬂa@?mb&%,ur ality of data

streans mapped onto the allocated transm ssion units,
wher ei n eaeéHocaiag fragsmigsiom bisity indepepdefming to eadbnvaditadplerality of

B Lo BOR LS rEh IR oL S, b pod
20064182 28ble BEnkARNE/dQR8GHBB4

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.

30.  The method of claim 29, wherein each data stream is independently
recoverable by a receiver based on the data symbols included in the composite symbol

stream for the data stream.



26. The apparatus of claim25, wherein T total

subbands are usable for transmtting data synbols in
weawk/ozgmbol period used for broadcast and ar ePCT/US2004/028676

allocable to nultiple data streans, where T > 1. 27.

The apparatus of claim26, wh&rein multiple data

streans are allocated different groups of subbands in

each 8{mbolhpaethod of skim28y fusthesefeepising?g. The

appar at u f ai.m 27, in t han in_eagh .

o bup ity Bt Qi el R BiGIY I6HR4E RRG5, BafaER composic

spebyheiredm, twiteréit blgian dsveititad agymigs1o Ugnrar esigﬂaﬂhgf IndeReng the

w th the subbands in other groups in same symnmbo

pensugigsionunitsalippatad tp eich of BisPhyrekity Ry datastrgaras jn the gyper-frame.

data streans in a wireless nulti- carrier

comruni cati on system conprising: for each super-frane

of a PpredefThe maledl of oliml @Oatvherein thitestledsy iong cade block for each

5Iurality,of data streapgs to be sent in the . )

APeticAra e 2 CHFDE e%’é’?lhgsa@f’ ey stispinegindicating dranppjssion units

ARGdRf o il Hiahi ik Sbsdib BpGaRIR. to obtain at

| east one code bl ock for the data stream one code

bl ock for each data block, each code bl ock including

a plurality, of data s l.s | ocati.ng transm ssi on
uni tsg'h tﬁges Zlfo?if r(ﬁn‘rgcq?lgf .egdchwgfr?ﬁee?ﬁ%rsé]lpﬁ' arge spans 4
Peddetefrhingd iBmbeRsNsyinitN PSS 2d iHElullesCOpIESRP BHhBaAd for each
one subband in one synbol period and being usable to

©of Herpdetespunadanumbsey o symbelepasionsy andivhessintiiad Blurality plesubbands
?ér RS} ﬁeﬁ&&I reba'llp{iimé ggﬁpgi%tcﬁ;gé gfa@[;&)g?g}etg%%&ag@@ams.

ansm-ssion units alloca m an
form ng a conposite synbol streamw th data synbol s

for thg pl Lfrality of data streans mapped onto the
ated

al | oc ot P etiod ot Glamm, g-!rfhgf)‘fonﬁ’i‘é“ 3t hod of claim
29, whes il‘ég E@ﬂihofdtﬁé glﬁﬁlﬁ@%ﬁda% %ﬁ:qtﬁﬁglg r’d"zlnl’rmg%d in each super-

recovera a receiver "base ata synbol s
ifroieuate astnoneh eowtggwoos isymbsly pbodd is tthe anpdrdramdeandawherein the

t . WD .2005/ 022811 PCT/ US2004/ 028676 35 31. Th )
FEOTOOR TRiRAOR 558 ol S e BIROY S SpeoaVIRRL period ssigned to

shHRka tFeape, Mul ti pl exi ng overhead synbols onto the
conposite synbol stream wherein the overhead synbol s
carry signaling indicating the transm ssion units

al | ocgted | i . .data streans in
t he sgé’er - P?ggn% .fc't,fﬁlgl éryéﬁk@lgk %‘%m@llrlsél n 29, wherein
t he affode@alstupendraaede bl ock for each data streamin a
current super-franme carry signali ng i ndi cati ng . .
transmi ssi 8HoGatng €ach of the plurality of data streams to be transmitted in the
super-frame with at least one symbol period in the super-frame, and

cycling through the plurality of data streams and assigning each data
stream one symbol period in the super-frame until the at least one symbol period

allocated to the data stream has been assigned.

36.  The method of claim 29, wherein transmission units in the super-frame
are allocated to each data stream based on the number of data symbols to be sent in the

super-frame for the data stream.



all ocated to the data streamin a subsequent

super-franme. 33. The nethod of claim?29, wherein each
waaps2fBiane spans a predeterm ned nunber of BETS1004/028676

periods and includes a plurality of subbands for each

of the predeterm ned nunber oB6synbol periods, and

wherein the plurality of subbands for each synbol

peri od7ar e Takelmahdd ef ¢lainn, twhelren eadssupbr-frame gbmpakdstayplurality

of. .data streans. 34. The. nethod of claim 29, further

25 fipeS g FiAwe hgving g PATSHIAS P dBsiaR al | 1y of dat a

streans to be transmtted in each super- frane at

| east one contiguous synbol period in the super-frane,

and w3 ei Themeethed efredatins¥), durthencompfiging:ieach dat a

strea re.for the at |east one synbol period assigned

to thq]gla%?g 3 psetr'lf%agfﬁ’ 35. The nethod of claim 29,

further comaftitnfig eachofodeasibels ¥@eeachr @R strhh Ot h RBurality of
each of the plurality of data streans t

b
iPblaper oo atcit e BBk, ok shlagks Rorgach dad blashs are sent in the
ﬁ d? ?{ahﬁg of @e&ﬂ?ersﬁz?l?- L oht Qﬁ%éo $4ELl N9 through
ep ata S ass

urality o reans an I gning each data
stream one synbol period in the super-franme until the

at least o S 0 rio allocated to the data
strea ﬁhasn@@é%gg%i?&i@@3 3 6UrtheR COMBESHBY of cl ai m 29,

wher eifpr dcRRSFE /IR units in the super-frame are

al l ocated to each data stream based on the nunber of

dat a synbolpsttitioning eashtcdda ilhek farupash- datastredrorintohe plurality of
da tream 05/ 022811 PCT/ US2004/ 028676 36 37.
fﬁgéaﬂéish%%e S&P%F%?%efg? %ﬁﬂg’r ei n each super-frane

conpri ses dophiyp al plbdalityodf SUbBIRE se@F6h edchadia BddAln) @nd subblock
particular tinme duration. 38. The nethod of claim 37,

fSeir for exchdsrmss ieashgbblock setdpelndiag ae selbdeak for each of the at least one
I%@{jé[ f.)ltolbllgﬁirriﬁe @,ﬂgg}r eplp! ock for each data streaminto
ap Ity o subbl’

ura ocks, and wherein the plurality
of subbl ocKer daoh freaehof dacepbl-frakear e sent in the
plurality of frames of the super-frane, one subbl ock .
per frame. 39. PHECAVBEGESBISSION AN Fytherframg,fy each of the plurality

P ARGIsEbAEs, anfiOr each super-frame, partitioning each
code bl ock for each data streaminto a plurality of

subbl ocks, one suibplexingfdata samtvlf imathe, subblock set for the frame for

each data stream onto the transmission units in the frame allocated to the data stream.

40. The method of claim 39, wherein the plurality of subblock sets for each
data stream include equal number of subblocks, and wherein each data stream is

allocated equal number of transmission units for each of the plurality of frames.

41.  The method of claim 29, wherein each super-frame spans a
predetermined number of symbol periods and is partitioned into a plurality of
transmission slots, each transmission slot corresponding to a predetermined number of
subbands for one symbol period, and wherein the plurality of data streams are allocated

transmission slots in the super-frame.



formng a plurality of subbl ock sets for each data
stream one subblock set for each frame, each
wa@ aiblozasiklt set i ncl udi ng one subbl ock for each BPET/URBOH028676
| east one code block for the data stream and for
each franme of the super-frame37allocating transm ssion
units in the frane to each of the plurality of data
st r earg; aﬂailenmelthqdl ofi olgindat b swhetrin seaCh shperdapie dokudes S
ane fo each data .str nt he .
Uibsafich 3 [T o e R iSRleRy b ar phSbq eriagy yhere S >
9t EuediWheIéQ} thd SeraRinefdn&lot€ Inddadh 39111b(\.ﬂ1 }Séfn%tl Rrd iGividually allocable
plurality of subblock sets for each ta stream
it heuherabityud|dataustisems.of  subbl ocks, and wherei n each
data streamis allocated equal nunber of transm ssion
units for each of the plurality of frames. 41. The
met hod3of dtheinetR&] ofidleinei?, wiegbin e Srirdnk ANLiod REAS c@respond to
predet erm ned nunber of synbol per| ods and is
ﬁé&‘?@?ﬁ%ﬂ‘&& 9 ﬁ?‘ﬂ’aﬁdi)‘lntﬂlfé?rﬁ?t)ﬁygﬁ’o PSS ssion slots,
each transm ssion slot corresponding to a
predet ermi ned nunber of subbands for one synbol
peri od4. andhemeatieodoft diampd Iy md)le'rdily thefsubladnas $drreaehrzamsission slot

05 G961 IR (eBbnPasBere e B 45 SR ssapp fioghstem, where

qr;au_m 41, wherein each super-franme includes S
transm ssion slots for each of the predetermn ned
nunber of synbol periods, where S > 1, and wherein

theS ran erlod e . .
i ndi VI ual Isfy%gﬁ toc: a(gfj C%lg’t t“ﬁ1 gg T Ur a a 8{“063?}5&21“3“3‘810“ slot
sitd meetmcedhBith Jlisbandd foe dthef tr@flsﬁhmcﬁﬁslomﬁi}eﬁaﬁhhd’\syiﬁbbl Seriod.

transm ssion slots correspond to different groups of
subbands in different synbol periods. 44. The net hod

of cl ajgm 4%, Vl’if“e%ic?d @hh@@
transm ssi ones ot (grclﬁlgll Stri Jhgrcli:r o@s T total
subbarﬁdseauh&lahndfdre sipeaframansni ssion in the system

wher e > 45, The_.nethod of cla wher ei n
subbands f 8?31%‘518% SP‘icéfFfs HRLERIEHOTy PB‘ltS “’aﬁ@ e e Sé‘é‘ddata stream,

WHekbis lﬂl@@ﬁﬂ%yfﬂ%lsq}xhﬁé sﬁﬁlﬁ&ﬁme‘i %P theSHRhS fbﬂ"ea%ﬁr%ta stream are
synbol period. 46. The nethod of claim39, furt

@@iﬁmlﬁ&ﬁd@te thegpeafie Frafsnaipstorofinitstiesigugsito the mweam
assigning specific transm ssion units in the frame to
each data stream wherein the data synbols in the

subbl agk sdahefethbbeoff claik 46orwikasih @at @uflifye dM AL streams are

assigned specific transmission units, in order, based on number transmission units

allocated to the data streams.

48.  The method of claim 46, wherein each data stream is assigned
transmission units arranged in a rectangular pattern on a time-frequency plane for the

frame.

49, The method of claim 48, wherein each data stream is assigned the same

rectangular pattern of transmission units for the plurality of frames of the super-frame.



mul ti pl exed onto the specific transm ssion units
assigned to the data stream 47. The nethod of claim

wdadegosmkasiei n the plurality of data streans ar ePCT/US2004/028676

assigned specific transm ssion units, in order, based

on nunber transm ssi-on units 38l located to the data

streans. 48. The nethod of claim46, wherein each data

st r earﬁOL s ddei metbdd of rckaimr & syherein whet Bacsamgalag paktérn far each data

cta attern on a msfr uenc | ane for the
P 1 g TreRBhd SR thdeIF 1o B Bt 08 et umber of
ShbBA bﬁo@&ﬁfog A@HdihBand ﬁféﬁulaﬁ&%@a@ﬂfé'u@éd foa kel Qfeam
transm ssion units for the plurality of frames of the

super-frame. WO 2005/ 022811 PCT/ US2004/ 028676 38 50.

The hod qf ¢l ai 8, . rein the rectangqul.ar .. .y
oot t or 11 or! EdrpLph et G, el BersFLARRYY Sbecific wamsmision
dinite frsthe Mrabi®ab ehéh RS Srdaipdorpfrisegual to a maxi mum

nunmber of subbands allowed for a codi ng and

modul at i on WeRiEgEhe Famerivto a Pleradisy of io-dimpnsignal (PHR) strips, each
%hﬁﬂ q{lclﬁhﬁkrﬁ ﬁ&ferme{ E I sbgl?anﬂ Sa'ng ;Ei)ﬁlgndf?% Sglt%‘fdht#n%f symbol

fransni ssion Suni e frane
gernipds imebe ftamedi ng t he frams into a plurality of

t wo- di mensi onal D str

i ncl udi ng &n%ﬂpf?ge‘iaﬁﬁ l‘g"fahts}'d%tﬁgﬁo%reéﬁa t%?r’g‘h‘i’iq the pRurality of 2-
@y&l@glgn}d of synbol periods in the frane, napping

each of the plurality of data streans to one of the

pl urality afsignifg stranispéssicandnitss ¢t gacn@-Pr stnignics shan data stream

n D strip to each data stream napped to
#ﬁé’pfdt?thf%ﬁsrg)z The nmet hod of claim51, wherein

transm ssion units in each 2-D strip are mapped to a
one-di nensi onal (1 s,trig and wherein each data
st r earZrappid eshedet clainp siwhepein rapspisypranis 1@@@%2@ strip are

%tx p%ggit(% gLau: Zlghér%wnéfpg gt n'altlcf %%re gac%[a:&%%ﬁhfnngped to the

t2-Brsaip ssalsﬂgnafﬂm Segnient efahtigudis stanérpissiah @nit@ipael cd@esponding 1-
e corresponding 1-D strip using a vertical zigzag

ég W& n, the vertical zi gzag pattern selecting the

transnission units in the 2-D stri p in sequenti al

order across subbands, for one synbol period at a

t i me, 3@nd iThegnaehehof dhilroﬁzl@vheaszin dmstrzmsmlissfoal u'riity im)éach 2-D strip

mbol ds for t a
PitmeEfo B e ingpdiie Do n dtiae & Yeslod 21ires aaern fhe vertical
zigzag pattern selecting the transmission units in the 2-D strip in sequential order across
subbands, for one symbol period at a time, and in sequential order across a plurality of

symbol periods for the frame.

54.  The method of claim 46, wherein the plurality of data streams include
multiple data streams suitable for reception together, and wherein the multiple data

streams are assigned transmission units close in time.

55.  The method of claim 54, wherein each of the multiple data streams is
assigned transmission units arranged in a rectangular pattern on a time-frequency plane

for the frame.



mul tiple data streans suitable for reception together
and wherein the nultiple data streans are assigned

WO easopsssi on units close in tine. 55. The netCOUSL004/028676

cl ai m 54, wherein each of the nultiple data streans is

assi gned transni ssion units aBPanged in a rectangul ar
pattern on a tine-frequency plane for the frane. WO

2005/ 2281 Thepam¢ts? ©f 41:028%5% 6vhegdn Saultifleareptenfioat piterns for the

eGPl P En G s kb BB dh TR ey el o e frame.
the tinme-frequency plane for the frane. 57. The nethod

of claimb55, wherein nult ig)l e rect anlgu_l ar patterns for
the miti pihe raethed of claimsd arvehesein srRalipleoiertzogilad pajteins for the

g TR RS RERol A W3 cBheglUB e L e

represent a single nultinedia program 59. The net hod

of cl aé m 51, wherein nultiple data streans suitable

for réceptlifgimethedohslaim/d, 3dstein gy mujtiplcedata streams represent a
tfr?gghsﬁhﬁﬂe‘a biag,in a single 2-D strip. 60. The

r?et od of cfba#emg?%, wherei n each data bl ock for each

data streamis processed with a concatenated code,

conprised an outer. code and ,.an.inner. code, to )
obtain’a c gfth e@ﬁ@‘ﬂai ‘?fgcclé%l esqbl"%}?ﬁﬁ.m ‘itlﬁﬁeg%tsﬁﬁn%fsmtable for
%@gﬁbr@%geﬁh@ﬁir@ laBsigrie@ AAHcEit tRRASKRiskion SRILEHTd MBI 2-D strip.

ena

led for each data stream 62. The nethod of clarm
60, wherein each data block includes a plurality of

dat a cke | [.ocesshn t. l.east e .
dat & BPook 1A 2o SEAEHT0, SeRUR RGBT Rt 163 GG stroam s
pooqesscd asitten coniiatgatedecode, Woalprisyd of aflaurr Radk&idarf Pher code, to
eogch data block with the outer code to obtain at

10851 2 gofEespanding cofedlesk.-f or the data bl ock, and

encoding the plurality of data packets and the at

| east one parity packet for the data bl ock,

separ &tlel y Thermethod op akketG0, witictei e outarecodeodeclkectively enabled

gbt aig a plurality of coded packets for the
O ER fBASHF A code bl ock. 63. The method of clai m 60,

wherein the outer code is a block code and the inner
code is a Turbo code. 64. The nethod of claim 62,
wher eifd. eadhe sugieod 6f elain 6Qnphdrsiesach gitabidcktiycludds a plurality of

| aﬁ%@k&% , &ﬁ@ gv%lg{e:h!é Q}E}ﬁ plvdrlgjée@ébln g gblg% %rgg ijd_:ar:ta %?occli]( f&1 ga%h kc))lf %?ekplurality

or ‘eac
RETALSRENE QAGHESs

encoding the plurality of data packets for each data block with the outer
code to obtain at least one parity packet for the data block, and

encoding the plurality of data packets and the at least one parity packet
for the data block, separately for each packet, with the inner code to obtain a plurality of

coded packets for the corresponding code block.

63. The method of claim 60, wherein the outer code is a block code and the

inner code is a Turbo code.

64.  The method of claim 62, wherein each super-frame comprises a plurality

of frames of equal time duration, wherein each code block for each data stream is



40 partitioned into a plurality of subblocks having
equal nunber of coded packets, and wherein the

w@basabisty of subbl ocks, for each code bl ock aPET/E82904/028676
in the plurality of franes of the super-frane, one
subbl ock per franme. 65. The n#hod of claim 64,
wherei n each coded packet in each subbl ock for each
dattdioged deima pluralanofistbEldcksnhaying equad ywbkr pe codedispakets, and

i.bl.e, b d h I §S] its al t ed
L RN NP ETE -
& thelsaperRANObnesubdl8épL4ranither ei n each coded packet

in each subbl ock for each data streamis transmtted
in as many synbol periods as possible, based on the

pr og 11 mbeh R GRREHE Skl AR GR0G: PG ReaiPsubblock for

whell dhta Breadde Amahgedire apRivaisp@bol Périclsf dsr dssiblatbased on the
streamfor a current super-frane, where B > 1 and the

fifangmisgigp ynidy pllogated do Biselatystiepa, togpducg bufipring regairgments.
streans, wherein each of the B code blocks is

partitioned into F subblocks for F frames of the

cur r eb. sufite-nhatiboreof oMier &, hereln eadheroded p&detin each subblock for
subbl.ock,  inclydes P caded packets, where P > 1, and

mg} Gt Swegmels dgnamisddR et shaly WAt RepeRs & paiplS gﬁféed on the
itfin§acRoh LARRaIRIcateA %o HidldaBNkredMPRY indprVBRihO&ivERRy f 1 T St

data stream 68. The nethod of claim67, wherein for

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

packe in ch t B bbl ocks,to be,sent in the .

P rame or (8 Moo bF Sapm B4 PhGRD oBar BIERD et for o first

tdaanseid SooNcwfdnt Supet-fiafe, ivhaB alll feahedrst dath R@eam is one of the

first data streamto achieve tinme diversity. 69. The

PRERGY off delp aieRBY, WhtremePaFhf of theaBhcddeahlocks iy pastitioned into F
- r C .

FHESBE P R bt Aok RELRC KRl 0, Skl o ok

tiolodeg (P cided phdketseahbre®ys 1 pandomigereindexd Bpalk@ padksts in B subblocks
sel ected fromeach of the B subbl ocks in sequential

SFeent Brgchdmme of Secursat BrerEnsaifardhe firsi dptestredmy he

frame allocated to the first data stream 70. The

met hod of claim29, further conprising: transmtting

t he coéBposiThe mathbdlof staireain, sdieram Mgr edvh fipdmi af kleycurfent super-

ata strea to.receivers_in the tem, WO .
75 81228 £2R0CRIED G £ O 8ot 1 $SHBICCkTH reeol B frame for the
Flratl ditRreadhae Fidhribi6d REBALHER g%gn Erﬁﬁff? ofjﬂl%%dn‘i’éf‘aﬁ&ﬁted to the

the super-franme is one second. . e nmethod o
dirgtidatapdcamtie pehigvet tirge divetsitycar ri er conmmuni cati on

69. The method of ¢laim 67, 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.

70.  The method of claim 29, further comprising:

transmitting the composite symbol stream carrying the plurality of data streams

to receivers in the system.



systemutilizes orthogonal frequency division

multiplexing (OFDM. 73. An apparatus in a wreless
wordosio2asar ri er conmuni cati on system  conpri Si PQT/US2004/028676

controller operative to identify a plurality of data

streans to be sent in each sdper-frame of a

predeterm ned tine duration and to allocate

transmission units in the super-frame to each of the

pluraljty dat treans,. each.transm ssion unit .

corr egl dondi I’E‘%ﬁ?fﬁ%{‘gﬂﬁb%?n H"?ﬁeﬁmbﬂ)& 13 e g dugation for the
RepArdeeR|Bekeedniansn t one data synbol; a data

processor operative to, for each super-frane, process

at |least one data block for each data streamto be

sent i3 the,super-frame to tain at |east. .one.code o
b1 ock 2t or WRengiiod 8 Fukth 2 Srere ghe TBbeSGSoRounication
@bitamnetizEOdriRachal dtkgerel Aoksian hu@@slBxing ROEDINHOCK

includes a plurality of data synbols; and a

mul ti pl exer operative to, for each super-frane, nmap

dat a nbol g i east ; d ef OonSRG a
streaz)éto b}gns%)r?tg} altl!hs ?ﬁeas%}g%e-frglrl%@_gn Slft Te Hlcdlth system,
tcoapsigingsi on  units allocated to the data stream for

the super-frame, and to.form a conposjte synbol )
strear %ﬂfrﬁﬁafa?%?r%tvﬁbts|1§emé¥ atmgraﬁfm%ﬂ?t@ yk'rs?mm e sent in each
%ﬁﬁ&%né@f’@%?edéf&ﬂiﬂeﬁfﬁn% 1 @588:E9nd td ANGHSEARMiLUnt $hits in the
74. The apparatus of claim 73, wherein the data

prpodsans tos chalr tdfeithe qbenbityi wé o flogansacéach transmission unit

SPRE R S sh b o 77 SV ERRE PRl L RinEREIT F Bapomic one

@lata's3hdboy of subbl ocks for each code block are sent

ina plurality of franes of one super-franme, one

subbl dcfetp@rodepwieperpive thefongpelr sunes-fismeg pagopssyd, least one data
%&E%peécﬂ%fa&os@}e'éﬁl th 8L it i1I lee.tspfé'r—f?zﬂﬁé ﬂ)t dbffin ta? Ieast.fogé code block
each ‘'super-frame, assignh Speciftic transm ssion units

ifor theadatd stagen, ofherdie ontipede blfocki® obireddbr edcht diga block and each
plurality of data streans to be sent in the

sapeblork tcuiden Aglurpley of Aaineypbelsy g 11 42
PCT/ Uézlﬁggfg?eéégtgﬁeéﬁ%b{o? ‘f&sefatcﬂ sPEerSﬁequle,' Iﬂa[t? agtg sfyfrfBHE in at least

for eac eam are nulti plexed onto
specpfé blotk forsyachs datarstream tsbassit gm e supertfi@nel abta the transmission

t f t f . 16, t ' irel ]
S AlfcaPis toBe e esh e s aihe Fathd Somadsie symbol
fsbarh d@EH hidi syehblsPlob i) pliaali®f oflahid shlehB3 Maphped BRtoSBB allocated

in each super-frame of a predeterm ned time duration;
transmaission units.

74.  The apparatus of claim 73, wherein the data processor is further
operative to, for each super-frame, partition each code block for each data stream into a
plurality of subblocks, and wherein the plurality of subblocks for each code block are

sent in a plurality of frames of one super-frame, one subblock per frame.

75.  The apparatus of claim 74, wherein the controller is further operative to,
for each super-frame, assign specific transmission units in each frame of the super-

frame to each of the plurality of data streams to be sent in the super-frame, and wherein



means for allocating transm ssion units in each
super-frame to each of the plurality of data streans
W eoob@e22¢ent i n the super-frame, each transm ssPOIUSIN04/028676

correspondi ng to one subband in one synbol period and

bei ng usable to transmit one 43ata synbol; neans for

praocessing, for each super-frane, at |east one data

Briiiec &Pgl%"aéwtdat eech fraemion erdhedaiestreqr arpenultiplexed onto the

: L J7 0 l.ock for the

SHRRR Rl b B AP Bl 0 BRM AR RIS BE O

bl ock is obtained for each data bl ock and each code

bl ock . inclydes a plurality of data synbols; neans for

mappi 38 f 6 SRPHANSpa} - # 1 Wislesy SpyltisGamn®) sommupication  system,

b&ﬁ?ﬁsiﬁgle code block for each data streamto be sent

in the super-frane onto the transm ssion units

al | ocaeens fay iddntifylag a pdumbanoffdata tteansup e -sémtaneactangper-frame
ns Jfor formng, a conposite synbol streamw th data

g};?rBBﬁdSteFBPe?H@eg%‘%}P&rity of data streans sent in

each siped for aNdaiRPREMsAREdn L iiBtsainl &A1 &Per-frame to each of the

transm ssion units. 77. The apparatus of claim 76,

pliwalifgr ofc datsr plseaney: torekenserftoin Hag tshpérdfimg essbhtremaigssion unit

R R P R T ——

datalhymbdle bl ock are sent in a plurality of franes of
t he sg@er-grane, one subbl ock per franme. 78. The
appar SCARS 19f PEIcsssiRey for qagh sunsF-Tiapiepat le3sh gne dataplock fpr each data

9SO Bisenf B th QG- ?ﬁrt'ﬁfoﬁﬁﬂi?at 18RE6hd e WiRSE} %i(ﬁ& stream
rame of t the

units in each f e super-frame to each o
firthesuney-fsined atharedt veaede bloble issebthined farhech dperblock and each

fr wher ei n subbl oc to he.sent in each franme for
(é%%rrﬁ%%{ilgaﬁ?se% ufﬂ?léy ﬂﬁatt? ﬁi‘%@ésd onto the specific
transmiessd @ MBbpise, o8 ie8eshfeR filahR. dadas

e g s LA ol Etzreaéth&‘e code

Heehder eachr dateistyeany tol e sentninathgi superefsamenohto thearanismission units
;’Eggi i t C rd si ng. ;sel ecting at | east
glge gttgﬂ{setdr%lgaasfﬁ%%rfgﬂélgg\?}é?#yﬁweo%Pgm)ng a plurality of

dat a nehiise s fdird@ aasémpysitd §yidds Huleh@r with 812 symbols for the
sl)é/’st,em determining transm ssion units used for éach

BIUrRlitY e®f ($atia Supdres ientedl heach r spSHiTeBIcomapped onto the allocated
&HLESPANGiRY to one subband in one synbol - period and

being usable to transmt one data synbol, wherein

data synbols for each of the plurality of data

streags are, nmapped o Ar m.ssion ynits allocated
oL R 2 S BRBE SGebd ARTLS 0A

means for partitioning each code block for each data stream into a plurality of
subblocks, and wherein the plurality of subblocks for each code block are sent in a

plurality of frames of the super-frame, one subblock per frame.

78.  The apparatus of claim 77, further comprising:

means for assigning, for each super-frame, specific transmission units in each
frame of the super-frame to each of the plurality of data streams to be sent in the super-
frame, wherein subblocks to be sent in each frame for each data stream are multiplexed

onto the specific transmission units assigned to the data stream for the frame.



transm ssion, and wherein each data streamis
i ndependently recoverabl e based on the data synbols

wo eoostoesidat a stream obtai ni ng detected data BgTS1084/028676
for each selected data stream each detected data
synbol being an estinmate of a48orrespondi ng data
synbol broadcast by the transmtter; denulti plexing
det ect’™®d daoA ansthobof seceivimg tlataris i waeless omilti-sarvise dohotunication
each selected data streamonto a detected data synbol
SOPERAFYBPIY e sel ected data stream wherein at | east
one detRefifdatlRbd TR sidahf 8P feSo VP BbRCENLY agmaﬁ‘tfy of data
| east one data stream selected for recovery; an
plisaas bjoggeaskleha shnsnhigerin thesysterone det ect ed dat a
synbol amto obtain a . correspondi ng decoded dat a
s%/r ear%erqe T, et%}%%%ﬂmofm’éf atfsﬁﬁ??%,r T’aﬁﬁt ﬁeg?&ecp G Stréam, each
Qe sSion Ginit R8s pUnaE g0W @b 8@bah A fi® bAdE bl ipedbE 8hd Béing usable
the transm ssion units allocated to each sel ected

datEnSTH %, daih ayihel avheraim datsesimbolp fasdanly of sho abwdity of data

| 0f l.an. . h claim .
SeE LSRG ol TRARR o TSI A Ry MR i
rmensmbiendaidawhécmnemh siatd stlblam fsdndependsptly gecdvea®ldedsed on the

apnd wherein the nultiple data streans are assigned
tdgmm%g@ifgﬁthﬁrﬂafasstr@fi se in time. 82. An apparatus in

a W r jpRssingHetdcre@@didid 8YmBORTHP & 5@tRY 848 Brream, each detected
conprising: a controller operative to select at aIIneast

slata drnbolsbeingranf estimase ovfer ycofrespongdingndata asyplbot diroddgast by the
QItan?I%}tf%r-St reans broadcast by a transmitter in the
systemand to determ ne WO 2005/ 022811

PCT/ USRBQM IS8 Gletebtbd t d2d ShBSls Mot NidnSmissRd &ififs @RAMfor each
se|l ected data stream each transm ssion unit

Selerted slatastiegmy ente rfedatedierhdeia isimbpkstepmbfor the s¢leeiedidata stream,
' 0 ] t ynbol ei
e 4ROl bR T <08l S8y BYRBhea UDSHEL ggone ca
atreammaglpetad famt@veryaasdni ssion units allocated to the
data stream ri&;aéo transm ssign, and wherein each

dat a PTG &2 dsnale lraptyonce defsaipdidpia tyahed sypam e obtain a

@BtraspondingldecdRn dfi&ydaha stream a detector
operative to obtain detected data synbols for each

sel ected data stream each detected data symbol being

o g0 s PO SARORS itht B pRepge!  Proadeast
obtaining overhead information indicating the transmission units allocated to

each selected data stream, and wherein the demultiplexing is based on the overhead

information.

81.  The method of claim 79, wherein the plurality of data streams include
multiple data streams suitable for reception together, and wherein the multiple data

streams are assigned transmission units close in time.

82. An apparatus in a wireless multi-carrier communication system,
comprising:
a controller operative to select at least one data stream for recovery from among

a plurality of data streams broadcast by a transmitter in the system and to determine



a demul tipl exer operative to denultiplex detected data
synbols from transm ssion units used for each

w@edosoradl dat a stream onto a detected data synboI/US2004/028676

stream for the selected data stream wherein at | east
one detected data synmbol stredfnis obtained for the
at | east one data stream selected for recovery; and a
dmnamissionessim wspdr @i easht @elpﬂgtﬂ:e%a estelanof edche trahsmission  unit

one et ecte t.a .obtain a )
BRP s iRarf oracttea 0ok S PPabRir amd Feit el i upppmic one
Qo JyRitRB SvHBEih ida@aiyhibBls foP BABHf Ql@é Rfalgy 8f @dﬁt streams are mapped
conprising; means for selecting east” one data

WF%HMSFIB‘#SIQ@@mtSe&l&matp@m dmiﬁga atrfpilnu PEpI tOytrarxsmlssmnaand wherein
%ghﬁg@ g :g—gqg ?n&eﬁelydeg‘%l}(z r&%%gfllaﬁleq{ase@ on Eheué%ts ts?xgxl)olg ég]hthe data

term ansni ssion uni
sekgai ed data stream each transm ssion unit

correspondi ng to one subband in one synbol period and
bei ng 2 SR{eHPle OPeFatiyea 2 btain Hsteqigt adady myymibolsvilgerearin selected data

%ﬁ@@ms%{m%a%c{eﬁr agéigﬂmg(f)l BJIIF% Q}!} %Etﬁlnétgyof%{ rgffgpghdu%% 8ata symbol

streans are nappe m SSi on uni oca
tbmoadhasthwﬂaetsatmemnrprl or to transm ssion, and wherein

each data streamis |nde endent recoverabl e based o
The G BrRlAET Poraire T iE, Sard “aga - Symbols from
eRhALREBE B8k AREE ForlBhéh SUBRB af0btr &AL BnfCh Cfete@tbdd@id symbol
stream each detected data synbol being an estimate

¢tream dorr the §?Ei9¢t@|<i1 dgfa dﬁ@&ns‘yh@@m dt lpatiomsdetdyed data symbol stream is

ns f.or erru L, det ect ed data
hBIRALE BE o (BN 10l R b Bed KR AEL T EAE
eI ec taedhtsl Precesdor &PRTRIVE Qo Aproedse Gaell ofl ah@ aSYé’ﬁQD bne detected data
stream for the selected data stream wherein at |east

SHabglttsamde obtaing eyrrsBPnding depededdapsagamed for the at

| east one data stream selected for recovery; and WO

2005/ 022811 PCT/ US2004/ 028676 45 neans for processing

each @B.t he\mtappeasits dneadetietdsedmiiti-earsipnbaimmtnieaion  system,
to obtain a corresponding decoded data stream 84. A
TBIREES8T receiving data in a wireless nmulti-carrier

ComMuRida f&@ele@ﬁﬁ?é £Mast 8HP Hét§ lsf3km $&! r@@&x’eggfraﬁl E{I&ﬁl%t plurality
one data stream for recovery romanong a luralit

dédata sgcmbmadqaatrm traresunbgr 1atltersam®m,t ter in the
syste r._each su%)er-

e PR LSRRG TR G s &P or e e data stream,
%H@ﬁfraﬁsﬁrﬁ@rﬂﬁﬁiﬂ cb@EspBAdiAg 36086 s@6band 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;

means for 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;

means for 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



data stream each transm ssion unit corresponding to
one subband in one synbol period and being usable to

WO c@s®mst1 one data synmbol, wherein each of thePCT/US2004/028676
plurality of data streanms is allocated transm ssion
units in the super-frame, and#wherein at |east one
code block is transmtted for each of the plurality
of datmeass f@aprecassing leech phtienitsieass rongrdetestedaddtosankal stream to
tB t he data s.re@?m ecgit% ctode bl ock bei ng generated
PPBI LCUEF PRI RECHA A S bk, obtaining at | east
one received code block for each selected data stream
fromthe transm ssion units used for the selected data
st rea®f. oné methwidveldreceitimgdagekn af wirelesscimubiiochariés eakmunication

1 tted.for the selected data stream and

%&Sg‘%:}é’rsgsolnipglsg}igéh recei ved code bl ock for each sel ected

dat a s¢leeap itdeasdhaidatassteams s pestiefofréRcanad HpheXity of data
which is an estimate of a data block transmtted for

sHeAREIrasmaEdiat Htransmilghin 815 syses ged hod of cl ai m 84,
wher ele} &k ng%?—%n@o?%ﬁaré&f r&ﬁfe'k’c} Rl Ghfigh data  stream
on a group o u

is transmtt 3 S ands, and wherein
each recei degrmmiley tdmsakssionruni®an theselpecfreme da¢dafor each selected

streamis obtained by perfornming a fast Fourjer .
Fﬁféﬁg%rfln?a(cgrﬂf*jl“flﬁ?lox PR CERERInINE 40 BB HRPEH Btonegsymbol period
tah@Me ot udabR ©ORARENOKH Blta GORBOR I VAkdfein Bach DRTBRRARY of data
of claim 84, wherein each super-frame conprises a

Streanad istajlocatéd fransmassionunats éi theempér-irade dndl vdierdinat least lone code

he . pl | i f.d i it i nt.o. :
ShoshIF 50 't B S0 BLAERTRC e R SR Prbigon o
lbkarioshd B4ita e@Edn, cactieodelbdsdk B §dnafised frdr@@ dofretptdding data

plurality of frames of the super-frame, one subbl ock
kcks rame. WO 2005/ 022811 PCT/ US2004/ 028676 46 87.

The met hod oBfagﬁ{aghme%%nE YLINRE GATRICR! fB? eachf s%g:cfeﬂc(ﬂta stream
super-franme, determning transm ssion units used In
danh tHer teamemidsicnhenits wped fdrrtherecléaed detachear) @ct receidat eode block

tre or. each fra of the syper-frane, obtaining
3t ehbedediel wRsmy _fogﬁﬁﬁF]GEﬁ?Hf%P WELR ¥ ected data
stream fromilansdTbatl RReVEE LaddI DRAKT RF chllf sSielies gﬁ stream to

data stream and processing a plurality of receive
sbhibl ackigespondieg chcaded blockdwbimtias bh estkmate of olsiati blo¢khigansmitted

or respondi decoded bl ock. 88. An apparatus in a
&?rrtéf’ é@gcq?éﬁ%ﬁt&%'i er communi cation system

85. The method of claim 84, wherein each code block for each selected data
stream is transmitted on a group of subbands, and wherein each received code block for
each selected data stream is obtained by performing a fast Fourier transform (FFT) for

the group of subbands used to transmit the corresponding code block.

86.  The method of claim 84, wherein each super-frame comprises a plurality
of frames, wherein each code block for each of the plurality of data streams is
partitioned into a plurality of subblocks, and wherein the plurality of subblocks for each
code block are transmitted in the plurality of frames of the super-frame, one subblock

per frame.
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89.  An apparatus in a wireless multi-carrier communication system,
comprising:

means for selecting at least one data stream for recovery from among a plurality
of data streams transmitted by a transmitter in the system;

means for determining transmission units used for each selected data stream in

each super-frame of a predetermined time duration, each transmission unit
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corresponding to one subband in one symbol period and being usable to transmit one
data symbol, wherein each selected data stream is selectively allocated transmission
units in each super-frame, and wherein code blocks for each selected data stream are
transmitted on transmission units allocated to the selected data stream;

means for obtaining received code blocks for each selected data stream from
transmission units used for the selected data stream, one received code block for each
code block transmitted for the selected data stream; and

means for processing each received code block for each selected data stream to
obtain a corresponding decoded block, which is an estimate of a data block transmitted

for the selected data stream.



