LOCALAND W DE- AREA TRANSM SSI ONSI NA W RELESS
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wheosiiis2of provisional U S. Application Seri aPCINOS2004/034883

60/ 514, 152, entitled "Method for Transmitting Local

and Wde-Area Content over a Wreless Milticast

Net work, " filed October 24, 2003. BACKGROUND |I. Field

[ 0002] The present invention relates generally to

comuni cation, and nore specifically to data
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over the air to wireless devices within the coverage
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area (e.g., a city). Each distribution node covers a specific area within the wide
geographic area (e.g., a community). Each distribution node receives the output signals
from the headends, multiplexes the modulated signals for the programs to be distributed
in its coverage area onto different frequency channels, and sends its output signal to
households within its coverage area. The output signal for each distribution node
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[0004] A wireless broadcast network transmits data over the air to wireless devices
within the coverage area of the network. A wireless broadcast network is different from
a wireline broadcast network in several key regards. First, signals transmitted by

different base stations in the wireless broadcast network interfere with one another if
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nmodul ated signal that carries data for all prograns
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transmission. The wide-area, local, and venue transmissions may be viewed as different
types of transmission having different tiers of coverage, with the coverage area for each
transmission being determined by all of the transmitters broadcasting that transmission.
The wide-area, local, and venue transmissions typically carry different contents, but
these transmissions may also carry the same content.

[0007] At each base station (or transmitter) in the wireless broadcast network, data
for a wide-area transmission is processed in accordance with a first coding and

modulation scheme (or “mode”) selected for the wide-area transmission to generate data
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[0009] A wireless device in the wireless broadcast network performs the

o

complementary processing to recover the data for the local and wide-area transmissions.

Various aspects and embodiments of the invention are described in further detail below.



[0010] The features and nature of the present

invention will becone nore apparent fromthe detail ed
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with the drawings in which |ike reference characters

identify correspondingly thrdughout and wherein:
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[0021] FIG. 8 shows a process for broadcasting local and wide-area transmissions;

[0022] FIG. 9 shows a process for receiving local and wide-area transmissions; and

[0023] FIG. 10 shows a block diagram of a base station and a wireless device.

DETAILED DESCRIPTION

[0024] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments
or designs.

[0025] FIG. 1 shows a wireless broadcast network 100 that can broadcast different
types of transmission such as, for example, wide-area transmissions and local
transmissions. Each wide-area transmission is broadcast by a set of base stations in the
network, which may include all or many base stations in the network. Each wide-area

transmission is typically broadcast over a large geographic area. Each local
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gi ven wi dearea transm ssion. Each |ocal transm ssion

Is typically broadcast over & smaller geographic area.

For sinplicity, the | arge geographic area for a

wi de-area transnmission is also called a wi de coverage

PERiHon3 HRJaXca@t b}Wh Qﬁis@tr S8he bARtkiBRs HPLVE set for a given wide-

geographic area ocal transmssion is al so

ared [bedsmiskional Each/ é«)(a!@ dramsmission & typioally BﬂO@dxaBt arf@a%‘t smaller

l\let\/\oklooeﬁga ve,[alaj ecoveraear a su o
SREFPRCr oo ol £ UGN S B M o8] vaiSnission
iShRbRAléPa Fide EdVerapB St d? sihPy @ Iwid@ BredT lantl @hS$rBAlRr geographic
and so on. For exanple, a single w de-area

arpaafes milecsl trAnsmigsigRIs I soratliod @ lapabeoverpge erpeior simaplypelaspl area”.

Iggtlwi ];1? &# %ayé%@g lggr%rcﬁ?érgl ol&é%é sé{:j}gﬁsc‘ %‘tl?éqgnnj{@(?/ Spa(:t‘es a large
regidn FMhONaGRd JtAeL 6 o [Faie wed@hi Katks), aﬂl:leﬁlre]stﬁb,oa‘mi so on. For
network 100 covering w de areas HOa_and HCb, wi

th
xREplea e s gloaw id§caser Harsmssiom miy  bo OEtadgst Aigen | theqentire state of
AA08mifRda ﬁgt?é}entégcag %ﬁﬁgnﬁgm?!%erg?}?;)g bidc AR Yvdr HetrstERY cities such

any nuriber areas w erent w de-area
asrlmssm@msaneISmmnlmoy nunber of | ocal areas with

ere Ioc i ons Iocal .ar ea
BT, Be shraticithe BfG o} SRoUr BREyiR . 00 Btk G Alegs 102 and
111@@ ¥Bih WU PRACARbm Héélrglm&r 10951 Abdsf B108N1200/RAE 120c. In
fransm ssi on desi gnat ed receptl on over
mo@ﬂ amhwcrkalf@ammﬁncg\t@ﬁ anyrbnbegfof gvifle @reanwith diffsrentgide-area
SO br

oo B0 Budviinat BFoch! SRat bR GRShE e Whgmisgjons. Bach

18641 e fa§ a’ﬂﬁcﬁﬁl,anﬁ\ﬂhbﬁfbcﬁlﬂa/rebm @@l’yt bookikedd Metwstk100ahay also
area. For sinpl ICIt% in much of the follow n
€T

readaastpanyornmbrs ofisiitersgoypes efstanvedssion @%wteg fer frgemiion over

RS Y 50585 bR LA oyt
oadcabicd vcﬁuuwudﬁsrmk‘sﬁan Hesiggnddsier eaveptiometena rskla]llémgeogfdphlc area,

base stations in _a given w de area brogadcast the
Whigh agvebe poraiag of wlw logalpTeih e F o SRBRIGIY. o TBY e deflowing

ﬁptﬁinnﬂétevoi‘li %@ﬁrﬁb@ﬁ%ﬁﬁr% r{gl WE({G #bd arRﬁﬁﬁltlple local areas

stations int e area broa e sane W de-area
formmfmmltr,anmmenomtyms el ess device may conbi ne

i al s ceived fromdifferent base tatl s for. .
PRBAo o Hifie PsstinaiacBe cyerafe iy 5T iy aien TREnBTipRdp potvork
100031 HR&Y Statidhs %‘E%ﬁeﬁ%ﬁ& 2R3 BrBadehdd tRE @arﬁé"'ﬁ[déadreﬁﬂhrﬁsﬁnssmn
- and performance degradation due to tinme variation and

mddbs seiaeihys whreddo o8 ashnglevreqicseys neiivath §FN)DAS al) base stations
?e ?7?# asrgﬁg B{,?él%lcan?thelsgrfng DRAG el ta%vs?n%{%sﬁg &% Wifths device may

combme signals received from different base stations for improved performance. At a

physical layer, the primary impairments to data reception in SFN are thermal noise and
performance degradation due to time variation and excess delay spread of the wireless
channel. Delay spread is the time difference between the earliest arriving signal
instance (or multipath) and the latest arriving signal instance at the wireless device.

[0028] FIG. 2B shows the different coverage areas for different local transmissions
in network 100. The base stations in different local areas transmit different local

transmissions, and the network is referred to as a multiple frequency network (MFN).
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transmission with wider applicability may be sent to by wireless devices in a larger

geographic area. Conversely, a transmission with more limited applicability may be
sent to wireless devices in a smaller geographic area.
[0031] Network 100 may be designed to provide good performance for both local

and wide-area transmissions. This may be achieved by performing the following:



geographic area. Conversely, a transm ssion with nore
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c nrque such as ort h requency division
FDRNMt styukctixé BOO cappokds red:ephyn s vetholiohalrandowgieranez tranEhessgons by a

subbands are aJ s d tones, .car 'ers, subcarri er
TRGEALST iRy @r%awgﬁfcv%% RAERSY, AppoR d@fﬁw fropp sehispigriat sends
lbéaé eﬁ&%d@&reg u%gnﬁsﬁoﬁﬁmqlfm&n%@foa&é fmw aThéT@%reﬁPsystem

at ed data. O the N total ands,
wndwitds dmylecbfntcu sadtirfle (Nderthwgenal @qumcytsuhbmis byiusing a multi-
‘usabl e" ,subba

(]%ﬂ'?ﬁ;%ﬁ%ﬂ@ é?}b gﬂlalé ug, such, s Egri;\agh %%ciueggf |(g8i-sr112)% r%ultiplexing

(OFDM) or by some other construct. These subbands are also called tones, carriers,

. subcarriers, bins, and frequency channels. With OFDM, each subband is associated
with a respective subcarrier that may be modulated with data. Of the N total subbands,
U subbands may be used for data and pilot transmission and are called “usable”
subbands, where U<N. The G remaining subbands are not used and are called
“guard” subbands, where N=U+G. As a specific example, the network may utilize
an OFDM structure with N =4096 total subbands, U =4000 usable subbands, and
G =96 guard subbands. In general, N, U, and G may be any values. For simplicity, the
following description assumes that all N subbands are usable for transmission, i.e.,

U=N and G =0 so that there are no guard subbands.



"guard" subbands, where N= U+ . As a specific

exanple, the network may utilize an OFDM structure
WOwaok/okss29 4096 total subbands, U = 4000 usabl ePCT/US2004/034883

subbands, and G = 96 guard subbands. In general, N, U,

and G may be any values. For &inplicity, the follow ng

description assunes that all N subbands are usable for

transmssion, i.e., U= Nand G= 0 so that there are
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subbands for w e area transmssi®n ahd the subbi
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shows data transm ssion for different | ocal areas

[993%lg FBlGs 3By shewe detyo transgnigion #py differend, fasplegecas using FDM
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aﬂBEas@Etaﬁthmm@vdImh]EQmiﬁﬁsy udelthe yintkesed DEW ¢, subbands to broadcast

transm ssion. Base stations.in different. |ocal areas

thﬁ YIS ERTc HapssTIeR cRpse) sations f diffaren; loqal greas Raxs droadcast
f n%ﬂp liémh 7 mmﬁﬁ@doﬁ Ghe tdRe JFOEQ sﬁHb%H&smaﬁ&a@&ﬁ forl i local

er of subbands allocated for the |ocal
 tndesaiona. tﬂémsnumbq:ro of svhbarde sldocated ﬁcarseht dm:al and wide-area

Ao o T B PP ORI BT By Cop o Bse 2nd Las
Ihaﬁse $arfld (1 PdjraiBealytfom (s%hb@l% @gm 8l driffgin @nel & t6l8ine slot, (2)

of the week, and so on, on a
lpysgcﬂ ondimyg pbthe day, day of the Week and SO on (3) based on a predetermined

schedule, or (4) based on any combination of the above. For example, Wy, and Ly, may
be dynamically varied during a portion of each weekday, fixed during the remaining
portion of each weekday, and set based on a predetermined schedule on the weekend.

[0036] To simplify resource allocation and improve frequency diversity, the N
usable subbands may be arranged into M “interlaces” or disjoint subband sets. The M
interlaces are disjoint in that each of the N usable subbands belongs to only one

interlace. FEach interlace contains P usable subbands, where N=M-P. The P



schedul e, or (4) based on any conbination of the

above. For exanple, and may be dynamcally varied
walewosges2d portion of each weekday, fixed duri nBCT/H82004/034883

remai ni ng portion of each weekday, and set based on a

predet erm ned schedul e on the® weekend. [0036] To

sinplify resource allocation and inprove frequency

di versity, the N usabl e subbands nmay be arranged into
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ivided into frames 410, .wth each.fra having a . .
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.pil ot .an er head | [ ion, a segnent 414 carrying
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[663Y) fr EDE. ABY sldws0dith rdndmissionerfof idefifetentl icalotdeas using TDM
information. [0Q039]  FIG 4B shows data_transm ssions
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[0040] For FDM structure 300 in FIG. 3A and TDM structure 400 in FIG. 4A, the

local and wide-area transmissions are multiplexed in frequency and time, respectively,
such that the two types of transmission minimally overlap one another. This alignment
avoids or minimizes interference between the two transmission types. However, strict
adherence to the non-overlapping of different transmission types is not necessary.
Furthermore, different local areas may have different frequency or time allocations. In
general, various multiplexing structures may be used to broadcast different types of
transmission with different coverage areas. A specific multiplexing structure suitable

for an OFDM-based wireless broadcast network is described below.



predet erm ned manner based on resource requirenents.

[ 0040] For FDM structure 300 in FIG and TDM structure
wao@siomssed G 4A, the |ocal and wi de-area transPCEESINE034883

are multiplexed in frequency and tinme, respectively,

such that the two types of td@nsmi ssion mninmally

overl ap one another. This alignnent avoids or

m nimzes interference between the two transm ssion
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Wide-area identification channel (WIC) — carry an identifier

wiC assigned to the wide area being served.

Local identification channel (WIC) — carry an identifier assigned

LIC to the local area being served.

Wide-area overhead information symbol (OIS) — carry overhead
Wide-Area OIS | information (e.g., frequency/time location and allocation) for
each data channel being sent in the Wide-Area Data field.

Local OIS — carry overhead information for each data channel

Local OIS being sent in the Local Data field.

Wide-Area Data | Carry data channels for wide-area transmission.

Local Data Carry data channels for local transmission.

[0043] For the embodiment shown in FIG. 5, different pilots are used for different
purposes. A TDM pilot is transmitted at or near the start of each super-frame and may



Transition pilot synchronization and sent at the

boundary of w de-area and | ocal fields/transm ssions.
woe@soasea i dentification channel (WC) - carrBCHIS2004/034883

identifier WC assigned to the wide area being served.

Local identification channel 1{WC) - carry an

identifier assigned LICto the |ocal area being

served. Wde-area overhead information synbol (AOS) -
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dédibedbewbat a Carry data channels for w de-area

transm ssion. Local Data Carry data channels for_ | ocal
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@td ONRnER! BRANIAS ThidRD My QRrPERIBERififle | REALARE. A data
W de-area fields/transm ssions,” and may be generated

chenntd sanryipg dlatseitroams {0104 Ijcall ransnussadn sralsanpalled ar ‘Gacal channel”,

transni ssi.ons nmay. be for mul tinedi.a content such.a

PRGOS ST FEtad Sy Mgl T By SR 50T iR catled =
‘SAd&Brea @Nghnly Tl 16641 charheBaR@ bt én thatlbcal D&aMRldskad the wide-
exanple, a single nmultinedia (e.qg., television)

FEeaothannsisarg spet 18 dha Wide-Arpadats Eplas of heguper-fsameans f or

j , ' The « o€ ea r (0]
027, B o Bl BE ANGPELS SRR SR R o
imetlbceplia emhasuper-frams . depenthihg onhthiengdylaadr foyi thg ddad shannel, the

streans for a local transm ssion iis also called a
avp%@alptycwgﬁﬁ%iacss #h dhea Sepst-ragKea AR Pogd By plher Gtors. Each data
bR By HR acBvdbidiRadvedn bAREREN SHePFraht. HRR 2bNe Bth Ghannel is

allocated at least one interlace. Each active data channel is also “assigned” specific

interlaces within the super-frame based on an assignment scheme that attempts to (1)
pack all of the active data channels as efficiently as possible, (2) reduce the transmission
time for éach data channel, (3) provide adequate time-diversity for each data channel,
and (4) minimize the amount of signaling needed to indicate the interlaces assigned to
each data channel. For each active data channel, the same interlace assignment may be
used for the four frames of the super-frame.

[0046] The Local OIS field indicates the time-frequency assignment for each active
local channel for the current super-frame. The Wide-Area OIS field indicates the time-
frequency assignment for each active wide-area channel for the current super-frame.
The Local OIS and Wide-Area OIS are sent at the start of each super-frame to allow the
wireless devices to determine the time-frequency location of each data channel of
interest in the super-frame.

[0047] The various fields of the super-frame may be sent in the order shown in FIG.
5 or in some other order. In general, it is desirable to send the TDM pilot and overhead

information early in the super-frame so that the TDM pilot and overhead information



"W de-area channel". The |ocal channels are sent in

the Local Data fields and the w dearea channels are
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sent r-frame. The w de-area

transm ssi on_may be sent ﬁl?rl or to the | ocal
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[0051] The base stations in different local areas broadcast different local
transmissions in the four Local Data fields of each super-frame. A peripheral wireless
device located near the boundary of neighboring local areas would then observe
adjacent local channel interference (ALCI), which degrades the received signal quality
at the device. Received signal quality may be quantified by a signal-to-noise-and-
interference ratio (SINR) or some other measure. The peripheral wireless device would
achieve a lower SINR because of the degradation due to ALCIL. At a base station, data

for the local transmission is processed with a coding and modulation scheme that

requires a particular SINR for proper reception. ALCI has the effect of shrinking the



and frame structures may al so be used for broadcasting
different types of transmssion, and this is within

wo b@ssespe of the invention. [0049] Tine di vi SPONUS2004/034883
mul ti pl exing of the |local and w de-area transm ssions,
as shown in FIG 5, allows the w de-area transm ssion
to enjoy the advantages of OFDM w thin an SFN cont ext,
wi thout interference fromlocal transm ssions. Since
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[0056] Referring back to FIG. 2B, local area A may be assigned subband set S,

local area B may be assigned subband set S,, and local area C may be assigned subband
set S3. The base stations in local area A then broadcast the local transmission for local
area A on subband set S;, the base stations in local area B broadcast the local
transmission for local area B on subband set S,, and the base stations in local area C
broadcast the local transmission for local area C on subband set Si.

[0057] FIGS. 2B and 6 show a case with three local areas. Orthogonal partial
loading may be extended to any number of local areas. Q disjoint subband sets may be

formed for Q neighboring local areas, where Q >1. The Q sets may contain the same or

different numbers of subbands. For the interlace scheme described above, the M —1
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[0060] For partial loading of any type, the transmit power for each subband used for

data transmission may be increased without increasing the total transmit power. The
total transmit power may be distributed over the K subbands used for local transmission
in each symbol period, which may be called the “active” subbands. If K subbands are
used for local transmission and D subbands are used for wide-area transmission, where
K < D with partial loading, then the tranémit power per active subband is higher for the
local transmission than for the wide-area transmission. The received signal quality per
active subband is thus higher with partial loading, which improves the signal-to-noise

ratio for the subband at a receiver.
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appropriate mode to use for the wide-area transmission. In general, the same or

different modes may be used for local and wide-area transmissions.

[0064] The coverage for the local transmission may be improved with partial
loading and/or mode selection. Coverage may be extended by using a smaller
percentage of the usable subbands and/or by selecting a mode with a lower spectral

efficiency. An information bit rate (R) may be expressed as: R =7 xK , where 7 is the

spectral efficiency for the selected mode and X is the number of active subbands. A

given information bit rate may be achieved by using (1) a subset of all data subbands



ratio for the subband at a receiver.15 [0061]
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[0067] The FDM pilot transmitted during the wide-area transmission is called a

wide-area FDM pilot and may be designed to facilitate wide-area channel estimation.
The same wide-area FDM pilot may be transmitted across the entire wide area. The
FDM pilot transmitted during the local transmission is called a local FDM pilot and may
be designed to facilitate local channel estimation. Different local FDM pilots may be
transmitted for different local areas to allow the wireless devices to obtain local channel
estimates for the different local areas. The different local FDM pilots interfere with one
another at the boundary of neighboring local areas, similar to the ALCI for the different
local transmissions. The local FDM pilots may be designed such that a good local
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/'l xK, where h is the spectral efficiency for the

sel ected node and K is the nunber of active subbands.
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assumes that the modulation symbols used for the local FDM pilot have values of 1+ jO.

[0071] The received pilot symbols at a wireless device may be expressed as:
Y(k,n) = H(k,n)- P(k,n)+ H,(k,n)- P,(k,n) +w(k,n) , ' Eq (2)

where P(k,n) is a pilot symbol sent on subband k in symbol period n by a base station

in a desired local area (i.e., the desired base station);

H(k,n) is an actual channel response for the desired base station;
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P(e,n)=8(k)-C(n)  and P,(k,n)=S(k)-C,(n) , Eq(3)

where {C(n)} is orthogonal to {C,(n)}. As shown in equation (3), the same PN
sequence is used to generate the first sequence of complex values {S(k)} for both the
desired and interfering local areas. However, different orthogonal sequences {C(n)}
and {C,(n)} are used for the desired and interfering local areas.

[0075] A wireless device may derive a local channel estimate by first obtaining a
complex channel gain estimate for each pilot subband used for the local FDM pilot, as

follows:



[0071] The received pilot synbols at a wirel ess device
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obtained by filtering the least-squares impulse response estimates for different symbol

periods, as follows:

- 1 G2z, .
h() == > h,n)-C@®),
L n =-(L~1)/2
1 Qe . . .
=1 Y h(1)-C(n)-C (m)+ I (1) Cy(m)-C"(n) + w(l,n)-C"(n) ,Eq (6)
n =—(L-1)/2
=h(l)+w(l,n) ,
@L-n/2 .
where ZCI (n)-C (n) =0 since C(n) and C,(n) are orthogonal sequences;
n=-(L-1)/2

W(l,n) is the post-processed noise; and
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[0075] A wireless device may derive a | ocal channe
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estimate for each pilot subband used for the |ocal FDM

pilot, as follows:19 (k) = P(k,n)/S(k) . Eq (4)
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constant over the tinme duration of interest, so that

h(l) @ad-l) arganot @ gagtiems of synhelo peiad n.  Eq(7
[ 0076] i mpul se res gﬂ%e estimate h (I) fgdr ?he 1
desired |l ocal area may then be obtained by filtering

[00778] | eaBor smdamescramiplinigs ehe @ilpbspmbelstforbe defirgd local area are

p%él{dfo?rtaﬁ érg %\é’&b r(e)lspcg’ye ﬁ})it %%i.’l(}’c asim%?]%f&é@y _ilgef_f?l'l%g:lbce‘l atca) "The pilot
s%boﬁ)rﬁg b ohsiiBledo Be iﬂd'eﬂén%ently and identically distributed (i.i.d.) across
time, frequency, and local areas. Pseudo-random pilot symbols may be obtained by
initializing the PN generators for different local areas with different seed values that are

dependent on symbol period # and the local area identifier.
[0079] For random scrambling, a least-squares impulse response estimate ﬁrs )

may be obtained by performing (1) descrambling as shown in equation (4) to remove
the PN sequence for the desired local area, (2) post processing to obtain P channel gain
estimates, and (3) an IDFT on the P channel gain estimates, as described above. The

least-squares impulse response estimate may be expressed as:
by (D) = (D) + g, (Ln) +w(l,m) Eq (8)

where g,(I/,n) is the interference to the /-th tap of ﬁ,s (1) and the subscript “rs” denotes
random scrambling. The interference g,(/,n) results from the channel impulse

response /(1) for the interfering local area being smeared across the P taps of i;,s () by

the PN sequences for the local and interfering local areas. The least-squares impulse

response estimate may be used directly as the impulse response estimate for the desired



h(l)+ w(I,n), (L- 0/2 where C (n) C* (n)= since C(n)
and C (n) are orthogonal sequences; =- L- 1)/2 w(l,n)
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the orthogonal sequences (e.g., L = 3). The index of
summation in equation (6) ispfor an odd value of L and
is different for an even value of . A wireless device
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eSthaticANSEBrHEARR Hoh depdndentid SiithdpoiIely SanfiGhayt BE more robust in

desired | ocal area are pseudo-randomw th respect to
certaan pperangenviyonmentsr the interfering local area. The

U P 48 SRS DI o
ldcab@reanays nartplicdcaithadiffaisnt PBE bdenictd driospidubbands and further

synbol s may be obtained by initializing the PN, .
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scranbling, a |east-squares inpulse response estinate
h (1 )P(ipy) H8(R)bCGNed ahy B, fp# i} - €A07) descr anbl i ng  Eq (9)
as shown in equation (4) to renove the PN sequence for
the desired | ocal area, (2) post processing to obtain
whetchdfida} apdi £5,66)i arst &iffereah asqudp-randoppsauusacashand {C(n)} and
channel gain estimtes, as descri bed above. The
Herent prikrgosal segusistse estimate nmay be

R85 G B b S A by e

eg‘tﬂgg‘tg r}’;of&, n) rrﬁ;y ﬂg NBlafRed by performing the processing described above for

orthogonal scrambling. The least-squares impulse response estimate may expressed as:
ﬁw(l,n) =h(l)-C(n)+g,(1)-C,(n) +w(l,n) , Eq (10)

where the subscript “or” denotes orthogonal and random scrambling. An impulse

response estimate }70,(1) for the desired local area may be obtained by multiplying

l;or (I,n) with C"(#) and integrating over the length of the orthogonal sequence, as
shown in equation (6).

[0082] The sampled channel impulse response for each (local or wide) area contains
up to N taps, where N =M-P. The channel impulse response may be viewed as being
composed of a main channel and an excess channel. The main channel contains the first
P taps of the channel impulse response. The excess channel contains the remaining

N—P taps. If the FDM pilot is transmitted on one interlace with P subbands, then an



random scranbling. The interference g (I,n) results
fromthe channel inpulse response J (/) for the
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of J (/) by the PN sequences for the |ocal and
interfering | ocal areas. The2Reast-squares inpul se
response estimate nay be used directly as the inpul se
response esti mate for the desired2l |ocal area.
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the orthogonal sequence, as shown_in equat (6).

ogse pf ml@mp@ be wrethfos the KM pidots & gleflgqaal apd ide areas,
e;adgﬂjerfﬁt tlm %8?11 Rerg %ﬁen&seﬂ %II e I}Ioéa% RAd V‘)Aﬁg gx%ag\l The least-

anne I'mpul’ sé& res
Jo@hrag 1mpulse response estimates for the wide area may be ﬁltered with a first set of

one or more time-domain filters to derive a filtered impulse response estimate with the
desired number of taps (e.g., 3P taps) for the wide area. The least-squares impulse
response estimates for the desired local area may be filtered with a second set of time-
domain filters to derive a filtered impulse response estimate with the desired number of
taps (e.g., 2P taps) for the desired local area.

[0085] In general, the time-domain filtering for channel estimation may be
performed based on various considerations such as, e.g., the manner in which the FDM
pilot is transmitted, the number of interlaces used for the FDM pilot, the desired length
(or the number of taps) for the channel impulse response estimate, interference

suppression and so on. Time-domain filtering may be performed differently on the



conposed of a main channel and an excess channel. The
mai n channel contains the first P taps of the channel
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spread for the local transm ssion. A |onger channel
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estimate for the wi de area may be obtai ned by using
nore jnterl g or the FDM pilot for the w de area.
adcast dransmission and Regeption., | aces may be
used for the FDM pilots for both the |ocal and w de
[908%s, XHKd- ishows enflow idiagrain redianproréss 08 famprdadcasting local and
far the |ocal. and w.de The | eastsquares inpulse
vk alA i pio Bt {7 gt Wi AR MHEE Pty g Berform
phbdes 800 it Shchs sdheflin@nigitedvalWhitht iBE Hb8OEBI, Radt ls‘ﬁﬁlscﬁ pefiod for
e

derive a filtered inpul se response estimte w't
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[6@89]of Diatwefbormmividefdrtd emasriosiceris peocasskd lih ecedtdantoukile a first
croshsrl’:g)oar}lsc’lemgiltlliatrir(?r} gchvc}n;nteh(otr Iﬂﬁ?od%()i‘%ielregtgd r%grnPh%rwge-area transmission to
generate data symbols for the wide-area transmission (block 812). Data for a local
transmission is processed in accordance with a second coding and modulation scheme
selected for the local transmission to generate data symbols for the local transmission
(block 814). Different coding and modulation schemes may be used for the local and
wide-area transmissions to achieve the desired coverage. Overhead information for the
local and wide-area transmissions is determined (blocks 816 and 818). FDM pilot for
the wide area, FDM pilot for the local area, and transition pilot are generated (blocks,

822, 824, and 826, respectively).
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the RRET D thectively, which are shown in FIG. 5 (block 916). The wireless

device may thereafter recover the local transmission, the wide-area transmission, or

both the local and wide-area transmissions from the received broadcast transmission.

[0093] If the wireless device is receiving the wide-area transmission, as determined
in block 920, then the wireless device demultiplexes and processes overhead
information for the wide-area transmission to determine the time-frequency location of
each wide-area channel of interest (block 922). The wireless device also demultiplexes
and processes the wide-area FDM and transition pilots from the transmission spans
allocated for these pilots (block 924) and derives a channel estimate for the wide area
(block 926). The wireless device demultiplexes data symbols for the wide-area

channels of interest from the transmission span allocated for the wide-area transmission



generate data synbols for the wi de-area transm ssion
(block 812). Data for a local transm ssion is
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proc sﬁ’_’z‘_’& TDM pil ot to obtain frane and synbol

timng, estimate and correct frequency error, and so
[609€]Db] o#XG. 10 shows a block diagram of a base station 1010 and a wireless device

1050 in wireless broadcast network 100 in FIG. 1. Base station 1010 is generally a
fixed station and may also be called an access point, a transmitter, or some other
terminology. Wireless device 1050 may be fixed or mobile and may also be called a
user terminal, a mobile station, a receiver, or some other terminology. Wireless device
1050 may also be a portable unit such as a cellular phone, a handheld device, a wireless
module, a personal digital assistant (PDA), and so on.

[0097] At base station 1010, a transmit (TX) data processor 1022 receives data for a
wide-area transmission from sources 1012, processes (e.g., encodes, interleaves, and

symbol maps) the wide-area data, and generates data symbols for the wide-area
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[009n! chariedlesdf ddviveeI(39! HebhrafknifRDignd10RSR] basé stafién 1010 is
-wireless device is receiving both |ocal and wi de-area
reeaiysdnh s an aptenna 1052 and provided to a receiver unit (RCVR) 1054. Receiver
unit 1054 conditions (e.g., filters, amplifies, and frequency downconverts) the received
signal and digitizes the conditioned signal to generate a stream of data samples. A
demodulator (Demod) 1060 performs (e.g., OFDM) demodulation on the data samples
and provides received pilot symbols to a synchronization (Sync)/channel estimation unit
1080. Unit 1080 also receives the data samples from receiver unit 1054, determines
frame and symbol timing based on the data samples, and derives channel estimates for
the local and wide areas based on the received pilot symbols for these areas. Unit 1080

provides the symbol timing and channel estimates to demodulator 1060 and provides the

frame timing to demodulator 1060 and/or a controller 1090. Demodulator 1060



then the wreless device may performthe processing in

a different order than the order shown in FIG 9. For
wWe@x@phis29 t he wirel ess device may demrul ti pl ex BETUS2004/034883
process the overhead information for both | ocal and

W de-area transnmissions as tpys information i s

received. 5. System[0096] FIG 10 shows a bl ock

di agram of a base stati on 1010 and a wirel ess device

p%ﬁé@né Jhté/‘%étgétﬁisbnbthg ?éi:% Ql?tsﬁﬂggls 190k Rodal ﬁ':‘ans]ms%}‘?@flth the

station 1 eneral station and may al so
ldsml chdnined eﬂmna@,qmbrmeldata, deedtioa rmanthetrecqwqﬁ d&a rsgmbols for the

her term nal ogy,, Wreless device 10 e. i X

BB RO Ay e G s P b S, CEY A YAfes Grtected data
%’ﬂ%lk Go HR! 1084l arfl WRIESHYLiransBissSH¥0 04 H&ﬁul"tl@[e‘ifbﬁ @m) 1062.

rel ess device 1050 may al so be a portable unit such

Ths datected| dataa‘ryn;ho&n ae Q&tlmaiﬁcsl €k dhtay mebola se#it by hage station 1010

TR B o RSB R1EL ok PR IL Tl bR e 0 S0 on

[00190F S SDEmERiplexer CRioR e provated dddéctéd Vﬁatbe-sﬁmeals for all wide-area
transm ssion fromsources 1012, processes

chmslicef, infeptst {0 adoesive (R dyjabircesrapd )72 ﬁ@fi WQYédeérdéEPCted data
?I%)QI’S ﬁP%llgﬁQﬁfé}Iéﬂfxe@%tfq AN §nf18‘§ 4 Wc@?so?rl%926 RX data

ansm ssi on I's a Pon synbol
pilédessor A07R provexdes (@tgd. Oirenﬁgﬁdwbs argl cta:cmimpﬂ]e)deteatedeiafacswmols for

o g}%arnt I ?aeterl@lsél q%?({ﬂg%%giﬁrgﬁwﬁl atnon | or me@%ﬂ%c&ﬂ%lon and decoding
efh‘feeélﬁf) roviied dedoied WRefHoR HRSwideSurEPMRRHs s NRIXE 84240 processor

r the wde area 1n which base station bel ongs
I@ﬁél ppocessesl de debestafiadada syndbqls fastthe 1q¢bloﬂra1smssmmm agpetdance with

a .z l. A TX data

Spir e AFetBiGH i UESHRE P eng dofk nbighs PrGEI Hake for e
16QU tEBSMHibA, BI 6RESHE thd Pﬁ)cbsaﬁfgl byl deodalatbr JRIBO| db@8ltiplexer
data synbols for the [ocal transmission. TX data

1963.cmd FOX dmznomsms g e W94 ehwirlons detdca F0s cogplementary

ots for the I I i i
b st Sna R GRlorER APMAEP 0R ind ok A o 1022
dnf g 0bnGadpedtively, aObasdIstatiph@8ey. 1026. The coding and
nodul ation for data may be sel ected based on, var.i

s SCngeasSlOzf(bzpn Bt apsEre el b tpfR | 1040 g wireless
£1856 FePecliRif! ” oré’nt?(ﬁg%g@l@& aﬂyﬁ)ﬁa&&eﬂ% td38es and data

esired’co erage ta, an SO oOn
uved ﬂ)lypécﬂmetleﬁommnd i1 P& xespertiesldat A mheldqieﬂ @044 schedules the

TR AN ST AT R W W—
ROl @retd transmission types.
| [00102] For clarity, FIG. 10 shows the data processing for the local and wide-area
transmissions being performed by two different data processors at both base station
1010 and wireless device 1050. The data processing for all types of transmission may
be performed by a single data processor at each of base station 1010 and wireless device
1050. FIG. 10 also shows the processing for two different types of transmission. In
general, any number of types of transmission with different coverage areas may be
transmitted by base station 1010 and received by wireless device 1050. For clarity,
FIG. 10 also shows all of the units for base station 1010 being located at the same site.
In general, these units may be located at the same or different sites and may

communicate via various communication links. For example, data sources 1012 and



subbands and synbol periods allocated for these

synbol s. A nodul ator (Mdd) 1028 perforns nodul ation in
wa@ecwsiesace with the nodul ati on techni que usedP®US2004/034883

networ k 100. For exanple, nodul ator 1028 may perform

OFDM nodul ation on the nultip$ exed synbols to generate

OFDM synbols. A transmtter unit (TMIR) 1032 converts

the synbols from nodul ator 1028 into one or nore

1814 nﬁ? b%'l%?édlsof?gﬂe fetaht JH er G 9b32 &’rﬂﬁoﬂﬁl’cé}ma 1034 may be located

anp e ters requency upconverts) the
aamammgnSmgnam1$»mio generate a modul ated signal. Base

'o t hen transm ts the, nodul at d I
S oo smrSRRe il Sisiriee Hefcte Rende AGS. 3R, 44 and 5)
hEi@@?%louﬁ‘tad‘é‘Mtﬁ‘éﬁ Yel® CbeRnhORd schdise ﬂfaﬁﬁﬁﬁﬂéésﬁddlﬁbﬁﬁﬁ{ypes of
from base station is received by an antenna 1052 and

transnvissien on differend R channelsi F lrﬁtRmvm)ult!p)lsmng Relzaspspalesqyibed herein

1054cnd|t| ns filter and .

oF B0 AR ot RRBsAGLFues ] e PRt Rapdtf ince cach type of
teh&histide $s friRnesadictdss fiRderBirg Sistenh BagRvidthahseal ot drﬁz&ﬁhgle RF
of data sanples. A denodul ator (Denpd) 1060 perf or

chamngl., Scopmi)theierwbiniexing ehemss derstiberd %FT§IE@HPW§G%%PI it 1054 to

BN AR B b R SR e
sg%@feRF deqhéeyd dthas ﬁﬂmlﬁes;thk rdesign ef dieweirelassi devibe54n contrast, the

etern1nes frame and s . tid ng. based on t he,. dat
ceRyntigral scheme Gy, equis, gﬂﬁféw &1 prits gsferﬂsvertﬁﬁals 41%@51% types of
tﬁﬁgm}%lgﬁ s&ﬁ%ﬂ%ﬂ?&é@&k]@@ha‘nﬂ@lsr ecei ved pil ot syrrbol s for

ese areas. Unit 1080 provides the synbol timng and
[600dhel Tb@tﬁeclaant desteihed ulheat:mr fmo@momastmgoxdufd@sntt lepes  of

frane t|n188 t o.denmodul.at ?@§€E$ nd/or a con&;oll le. th
CRESRYISSIOR A L RS A TP OG5 P eé‘i’ PR §aIos Mgl (EoR gfmple, these
t&ﬂﬁlc{u%é?ﬁi Y%@ ifBletepitdf hardvaie, sBRWhRC 8t a boabEliGsiefeof. For a
ocal channel estinate, perforns dat a

haectvee@@ ummlementamenr e presessing Hm§%/ﬁb@rl base gytatigheused to broadcast

ea. t a
BUEREEES SETRIPUILR LIS sbREmS 28 790 oy gocaion
ecifié 1ﬁt@§ra\!ﬁddarcﬁﬁtea(AS‘I€@)§ rdigisd] Gsignal précessmsl((DSPh)edigital signal
Dermux) 1062. The detected data synbols are est

ropoestieg darisessPRBEIsy me&r@m}abka@&%‘if‘é(ﬂqeé KEhBYe ﬁ&lﬁ&?tﬁgﬁmable

%f% o(??n A[Sg é{@‘%fédﬁéé eclorl??lg'% é;rgxick@g%lgt}%lr@%z/ Inﬁf:roﬁfb’@@ssors other

edhmenicadn'ﬂ atesigagdrioperféror thel funoiahs-des@ibed Heneie) e @ombination
nte es to a receiyve (RX), gq ocesds 1072 ﬂ;]md
Ft60h bk BRCERIRARL & & Bec a6 o, eepvE liHerpts types of

tf&cnsfnﬁtsi%h?ﬁir AR BNnfPferA&Hi A RItRIBHE OF mbPe ASIER DI ¥Hs 2and so on.

processor 1072 processes (e.g., deinterleaveés and
[GetasdesFort haoﬁma&umpleﬁm@tmyMl techjques described herein may be

implemented with modules (e.g., procedures, functions, and so on) that perform the

functions described herein. The software codes may be stored in a memory unit (e.g.,
memory unit 1042 or 1092 in FIG. 10) and executed by a processor (e.g., controller
1040 or 1090). The memory unit may be implemented within the processor or external
to the processor, in which case it can be communicatively coupled to the processor via
various means as is known in the art.

[00106] Headings are included herein for reference and to aid in locating certain

sections. These headings are not intended to limit the scope of the concepts described



the wi de-area transm ssion in accordance with an
appl i cabl e denodul ati on and decodi ng schene and
w@e@3iogisg9 decoded data for the wi de-area transPCBEES04/034883
RX data processor 1074 processes the detected data
synbols for the I ocal transnmpgsion in accordance with

an applicabl e denpdul ati on and decodi ng schene and

provi des decoded data for the local transm ssion. In

t i . .
e Pl o2 REERFRe A GEPRESLALY 8P e seions roushos

tiOFtiraspesfitiess devi ce 1050 i s conplenentary to the

j by. | at 1028, .. mul ti pl 1026 TX
BGRET 5 sBeambica deesabion s i e Bobr Sineg B S preiea 18 enabie
2l apéradh kiR (POt GONkbRd |dr sel MY pRédnl GHendbh.eCtVarious
operation at base station and w rel ess device 1050,

medifeationg & meswnb%@gmﬁsmﬂll@lmlza@bdamt b thoge peillegd tnthe art,
FAUE e PhORS SRt G0y 6 uudt o e Hbsment withou

departiag Fondiit iticoradcope bf Sy &RioaNSTIARAhal Jreat B eivh is not
assigns resources for the different transm ssi

pigpds] to[oginutRd trhe mbadimnts iaon hereigrmhas to e aaefuded the widest

. . I s e
LOFE TSIl tidiinc A a0y 8RS BRclokafdRS! NS
both base station 1010 and w rel ess device 1050. The

pr ' pes of transm ssion nmay be
@@i&érn&gﬁé‘?&g‘gimlﬁiﬁé processor at each of base
station and wirel ess device 1050. FIG 10 al so shows
the processing for two different types of
transm ssion. In general, any nunber of types of
transm ssion with different coverage areas may be
transmtted by base station and received by w rel ess
devi ce 1050. For clarity, FIG 10 also shows all of
the units for base station being |ocated at the sane
site. In general, these units may be | ocated at the
sane or different sites and may communi cate via
vari ous communi cation |inks. For exanple, data sources
1012 and28 1014 may be | ocated off site, transmtter
unit 1032 and/or antenna 1034 nmay be | ocated at a
transmt site, and so on. [00103] The nulti pl exi ng
schenes described herein (e.g., in FIGS. 3A 4A and 5)
have vari ous advantages over a conventional schene
that broadcasts different types of transm ssion on
different RF channels. First, the nultiplexing schenes
descri bed herein can provide nore frequency diversity
“than the conventional schene since each type of



transm ssion is transnmtted across the entire system
bandwi dth instead of on a single RF channel. Second,
wo b@soudsed pl exi ng schenes descri bed herei n al | BOT/US2004/034883
receiver unit 1054 to receive and denodul ate all types
of transm ssion with a singl @0RF unit that is tuned to
a single RF frequency. This sinplifies the design of
the wireless device. In contrast, the conventional
schenme may require nultip N its to recover the
different types of transmssion sent on different RF
channel s. [00104] The techni ques described herein for
broadcasting different types of transm ssion over the
air rlay beiwgthedent émO%f;aﬂm@i dats ireamsvirgless braadedst network,
(%Hﬁ?ﬁhlechniques may be inplenmented in hardware,
software, or a conbination thereof. For a hardware
i npl enwtiprkingriata fofa PidE LSS bratsmbivdibs offo 2fiBREsEliRiondpan, the
used to broadcast different types of transm ssion na
VHee R3] W%ﬂ%ﬁmﬂﬁﬁm&f@l aiphirplity of fransreiftersdn thenetwerks
inte : (Mgl ( LGt i Sqr
(Dspay PG e L fof o1 Mbemfeihichl ¥ e BRRARSSA'sPan, the
lpcad gresmisdibe béing sant fdewi € absétRIf s plufaliey of tpamemittsrsiahl e
gate  arrays. (EP , _Rracessors, control|lers, .
mi cr &I%ﬁ?%&ﬂ%ﬁf@?gw@% F-Bica LepTRIssighyHp aaviEsless dkc
units designed to performthe functions descri bed
herein, or a conbination thereof. The processing units
at a2 r el’Besmdibod of claiwdl.t wheretnedifferait fldcal dransmiggions are sent

f transm ssion al I npl.enented wi thin one or
%?glt%ﬁﬁ%‘%ﬁﬁéﬂ§%% a@%%ﬁ“ﬁ%&%ﬁ%] For a software

i npl enentation, the techni ques described herein may be

i mpl emented with nodul es &:.g.,_prpcedures, functions,

and So on)Theragethed of slaim hewhergint diffeseny eeide-preadransmissions are

rein.g: ..My be stored in a nenory

Sglﬁifd’%g?fg%?&tiﬁe%%&%ﬁ%%ﬁ}%m 1092 in FIG 10) and
executed by a processor (e.g., controller 1040 or

1090). The_nenoyy. unit. may. be i nplenented within the
procéssor %Wné@?ﬁ‘éir?ifaqlalinol:tﬁ%h%lc%’@§l§lagi in which case

it c ' ' thea.: pr : Vi

ar | oAPIERETUR B3 | RRRN o ] B B . e
venge iramdmiskech heingisentf foomrae frmalderceabsat dftthe aultgel of the plurality of
| ocatj ng certain sections. These headi ngs are not

t‘iaﬂfrg’ﬁ% d to limt the scope of the concepts

descri bed29 therein under, and these concepts may have
applicability in other sections throughout the entire
specisf i catihgrmethagboDapinT hewpersin heslathefor thepwidsrared tratsenission

isd iti?r(fel aﬁf“?gm? '}Rﬁgbfg)%gé %Tbﬁd)pxcvﬁﬁl t%gddatté) orn?lpel focal transmission, and

wherein the first and second transmission spans are first and second time segments,

respectively, of a frame of a predetermined time duration.

6. The method of claim 1, wherein the data for the wide-area transmission
is frequency division multiplexed (FDM) with the data for the local transmission, and
wherein the first and second transmission spans are first and second sets of frequency

subbands, respectively, obtained with multi-carrier modulation.



any person skilled in the art to make or use the

present invention. Various nodifications to these
weedsaisents will be readily apparent to thosePGRUB1084034883
in the art, and the generic principles defined herein

may be applied to other enbogjnents w thout departing
fromthe spirit or scope of the invention. Thus, the
present invention is not intended to be limted to the
enbogi menig, . SHaNeh BeEGIN lb%ﬁe eﬁ1 3 Vpi‘?eléééod%gﬁg Jtﬂé%vor utilizes
wi dest scope consi stent w e principles and nove
ofthaganabfregiicacy dwisiorhmnkiphexifg@IFTRY).WHAT | S CLAI MED

IS:30 CLAIMS 1. A nethod of broadcasting data in a

wi rel ess broadcast network, conprising: multiplexing

datagf or FhiAGh&! 6RIhIRNSWheRiPhe MAtLOfoR thd Wide-area transmission
transm ssion span, the w de-area transm ssion bei ng

istime divigion qulmaldl (TPMX with theglata foe the loeal traasmissigriherein the

exi ng dat a | ocal trans
s ie Sp bR Ll e ey BERE FRbE T B Brsmisgion in
RS imé s6gthéht oS fhmef add@harein fhki seyor@ trirsafission §pahiincludes all
and broadcast i n%.'lt he 1 ocal and wi de- area transmi ssi ons

fieiqueney\ibleands ysablefer data trrpemiseion st sfcond Hmeseemepef gheframe.
different local transm ssions are sent fromdifferent
subsets of the plurality of transmtters. 3. The
met had of THeansthdd offitimi §) whdrbiar thatdavd fte-the decal transmission is
transm ssions are sent fromdiffer uralit.ies_ of
mpylgplened endp dower thanpll yaabledtpapency|sy ‘?ﬁndg f%ﬁealﬂ“e@rmteffefence
conprising: multiplexing data for venue transm ssion
onto a third transni ssion span, the venue transm ssion

bei nd0sentTHermethad sfrelpine P, whersit the fdataifer theteedl trahsmission from

[t f.t tt
i, S1tp 08 e i B07 G i Rigrss o Bip e P refashby bands that
a&é Hﬁh o&‘lhﬂooﬁ‘edﬁﬁhéy fIBHRR UsddPb) anvidabt (Hé:eotﬂé{ sabedlof 1ﬂﬁlﬁﬁplurahty

| ocal transm ssion, and wherein the first and second
af trangnittstsi on spans are first and second time segments,
respectively, of a frane of a predeterm ned tine
duration. 6. The nmethod of claim1l, wherein the data

for tihe WTR @me®adtofalm $,SwheteinSthbrdae €siciiie dboal Siapsinission is
mul tiplexed (FDM with the data for the |ocal
myltiplsed entgfrequerpy subbands pseudo—randomly selected from among all usable

frequency subbands.

12.  The method of claim 1, further comprising:

processing the data for the wide-area transmission in accordance with a first
coding and modulation scheme, wherein the processed data for the wide-area
transmission is multiplexed onto the first transmission span; and

processing the data for the local transmission in accordance with a second
coding and modulation scheme, wherein the processed data for the local transmission is

multiplexed onto the second transmission span.

13.  The method of claim 12, wherein the first and second coding and
modulation schemes are selected based on desired coverage for the wide-area and local

transmissions, respectively.



wherein the first and second transm ssion spans are
first and second sets of frequency subbands,
wo e®poeiseyvel y, obtained with nulti-carrier PCT/US2004/034883
nodul ation. 31 7. The nmethod of claim 1, wherein the
wi rel ess broadcast network ug2lizes orthogonal
frequency division nmultiplexing (OFDM. 8. The net hod
of claim?7, wherein the data for the w de-area
transmi ssi [ ' Lyl §hO [ It ;
the dat o FRLbHTR fuif) T2 heohnd il Exgta (Lol M Bogulaton
sthanes hasss losver speviral effidichey tiednl the fegwedng swdbbadidation scheme to
usahl e for tdah%l&;?gnsm ssi.on in a first tinme segnent
Ffeng CPYHLRgS 1on HEHEYsecond transni ssion span
i ncludes all frequency subbands usable for data

transm ssion in a second tinme segnent of the frame. 9.
The nét hodhsfmashed of dainwhirvdierein e firat eoding andyaoduatiin scheme

T A e

nmet hod of claim9, wherein the data for the |ocal
transm ssion fromthe subset of the plurality of

t r anskéi t t ekhe methad,pf ¢lpine kdyrthercemprisdgency subbands
t hat p%ceesﬁﬁ% ﬁﬂg% f&rotﬁer%gﬂ%%’ aty 350 q'gafn%f‘sgioﬁy tled on the

| east” one other subset of uralrty

transisssiontie kichlthe ddfads seat moabldatd typkai m 9, wherein the
data for the local transmssion is nmultiplexed onto
frequency subbands pseudo-randomy sel ected from anong

al | usabl epfdRaMEAGY 1atPRARARer chtprbig; Met hod of claim

, further conprising: processing the data for the . )
Wi de-rankéiplexitens firstspitot anto actbird deansmissionhspans thesfirst pilot being
codi.ng and nodulati.on schenme, wherei.n the. processed

e g et R0 SaR S PG g R BT ER G o

ont 0 thiiipldkirt a b@MAPifotionts &FBHth AAAsHAIsGI6R $Ph)Ihe Recond pilot
data for the 1ocal transm ssion _in accordance with a

wangsvitabledomderiving asasandehaonelsstasis, fonihe leqahtrpnsgission.
processed data for the local transm ssion is
mul ti pl exed onto the second transni ssion span. 13. The

met hogk. of TheEhbd, ofblgineiln, wherefn st fildhdnd eexond pilots are each
codi ng and nopdul ati on schenmes are se| ected based on,
rekiptexed entpstiHerant ssts af feequpney sublands Fudiffsreat symbol periods,
transm ssions, respectively.32 14. The nethod of claim
12, wherein the second codi ng and nodul ati on

19.  The method of claim 8, further comprising:

multiplexing a first pilot onto different sets of frequency subbands used for pilot -
transmission in different symbol periods of the first time segment, the first pilot being
suitable for deriving a first channel estimate for the wide-area transmission; and

multiplexing a second pilot onto different sets of frequency subbands used for
pilot transmission in different symbol periods of the second time segment, the second

pilot being suitable for deriving a second channel estimate for the local transmission.

20. The method of claim 17, further comprising:

generating the second pilot with an orthogonal sequence assigned to the subset
of the plurality of transmitters, wherein the second pilot for the subset of the plurality of
transmitters is orthogonal to at least one other second pilot for at least one other subset

of the plurality of transmitters.



schenme has a | ower spectral efficiency than the first
codi ng and nodul ati on schene to extend coverage for

wo b@sloggsad transm ssion. 15. The net hod of cl aP@T/1122004/034883
wherein the first coding and nodul ati on schene has a
| oner spectral efficiency then the second codi ng and
nodul ati on schene. 16. The nethod of claim11, further
conprising: processing the data for the w de-area and
| ocal transm ssions hased on the transm ssion in which
the data is sent and data type. 17. The nethod of
claipl.l, Theéthtododehimdi7nfurtherddnpistag:ng a first

pilot onto a third fragnsm.ssion span, the first pi.l ot
bei ngenstAtnghihg 5 eﬁPWﬁ‘S‘ % Prpdor IR FERISE iAnipRed to the

skt Bpfﬁeyi% He1iff 52 thhMSHsS $hefdin edscdbihd bRbEIor He Bubset of the
second pilot onto a fourth transm ssion span, the )

pRedindf patsotittem ispsesdo-ratdom Wish respedtyd agleast sae otgr second pilot
channel estimate for. the l.gcal, transm ssion. 18. The

f?Fé”? ﬂeéﬁt G 05:}}65 F?RSTI?O{% Bﬁ‘é’i‘lﬁy P tgal?sppé?rs‘a nd second
pilots are each nultiplexed onto different sets of

frequency subbands in different synbol periods, 19.

The 22t hodhemegiagi ohcinrims 17y fuither eyppisiRg: ng:

mul tiplexing a fii pi ' :

fr eqﬂﬁw y]?gbglg%%‘ﬁé% eééjn?%)}so g{)ﬁooﬁff‘%l%%?r%ﬁhg%lﬁ nSl?l%)andS with 2
peudbeaRidim §éq]ﬁibﬂﬂe Rsichalln thé sibset 6f the plurdlivg of egmsanitiers to obtain
the first pilot being suitaple for derivi a first e
sefeihPERDOlS (Y heEeIR thePQuRE-THIAFUL SHUSRGEr S NEsH L icarh Symel period;
aﬂh‘l tiplexing a second pilot onto different sets of

requency subbands used for pilot transm ssion in

di f f endtiplymsgribe bcapet symamlofor differsmcxyntbot perodsewithe an orthogonal
the second pil gt being itable far deriving a second
seRRsfoRsSRed e et e gupiy ol fePDLie,® Gera e second
pilet, R 1] RbAAdLfilot! foF E}%es"ubgé@ a0 theShIgklite 6N ah@nhifterstid pseudo-
sedon

pilot wth an orthogonal sequence assigned to
rirvens inbfrequenéy td ophoganal inytime witharespeat te ek leagieneepther second

EPCAE M B pler Bl Ry O ey O o)

second pilot for at |east one other subset of the
plurality of transmitters.33 21. The nethod of claim

17, f8rt hdhesenthed of dgjm hdwdhacPMErsiRg second pi | ot

with_a udo- 1 . e | ghed J to a third
of ¢ R BREHER; BHERT ARG IR HRRCuke oinEHOR o o thir
tRink@lssibAkpdnhendubset of the

multiplexing overhead information for the local transmission onto a fourth

transmission span.

24.  The method of claim 23, wherein the overhead information for the wide-
area transmission indicates frequency and time location of each data channel for the
wide-area transmission, and wherein the overhead information for the local transmission

indicates frequency and time location of each data channel for the local transmission.

25.  The method of claim 1, further comprising:
selecting the first and second transmission spans based on an amount of data to
broadcast for the wide-area transmission and an amount of data to broadcast for the

local transmission.



plurality of transmtters is pseudo-randomwth
respect to at | east one other second pilot for at

wOo e@s433a®e ot her subset of the plurality of PCT/US2004/034883
transmtters. 22. The nethod of claim 17, further
conprising: multiplying nodutsati on synbols for
different frequency subbands with a pseudo-random
sequence assigned to the subset of the plurality of
transmtters to obtain scaled synbols, wherein the
pseudo-random sequence is used for each synbol period;
and asl ti phy nethodrd chiml le duthenbahprisiong: di f f er ent

synbol . periods with an orthogonal sequence Si dto
Che adisne e Hrshandespag fegsmilesion s pased oy B of day.
generate the second pilot, wherein the second pil ot

for the subset of the plurality of transmtters is
pseu@d. r aftio methodfofetpimnl yurthed compgaBnal in time with

respect to at least ,one of her secon [ ol at .

I easlang‘ﬁté“%?rWebrSg Y T Fﬁ%snfﬁllssl}?%%P?r%/s gése& dn & predetermined
sshcapem tters. 2 . The nethod of claim, further

conprising: multiplexing overhead i nformation for the

wi de-area transmission onto a third transm ssion span

and [tiplex ver ' r | I 1 gcal
tran ss%ann&%gﬁgﬁa{g %ﬁ?ﬁqﬁs%g&rﬁ@%}ggﬁlgﬁgsﬁaﬁﬁﬂg . The

met had nafltiglegdrmoparableh es eteteivhe aml emhktiptexi ratr rfat | @nwide-area
for the wi dearea transni ssion indi cates frqa# nc

. Y, A
tRaANFFRISFIGR APIOGHIIT TEREH TN SPABHRA R FOFLF 2pH AT ’_-‘é‘?té‘&gf a local
t{ahéiﬂ:?sﬁbﬁ e OGNSR SRy B G RR-drbd 6ARhisaon being sent
e local transmssion indicates frequency and tine
ftome atplonlitf otadsndti¢ra inHbenetwoilorandhtbe logsd transmission being sent

transm ssion. ...The nethod of .claim, further

fEom F%eh‘é&ﬁg BH%E%FY ﬂgﬂ%fﬁgﬂ‘??ff A4and second

t r ansfSinRir SRABPerABIR s bRAdERt Do akd wilRtaed Ransmissions via
broadcast for the wi de-area transm ssion and an anount
ao¥irelessdinko br oadcast for the local transni ssion. 34 26

The nmethod of claim 1, further conprising: adjusting

the first and second transni ssion spans based on tine

of day. 2TheThpar@ihod odfimcb8j mhireif uhd Merelesenpoiaddangnetwork

adjusting the first and second transm Ssion span&
%iélg@&jo@hpggn@lrw&m@épn multiplexing (OFDM), wherein the data for the

wide-area transmission is time division multiplexed (TDM) with the data for the local

transmission, wherein the first transmission span includes all frequency subbands usable
for data transmission in a first time segment of a frame, and wherein the second
transmission span includes all frequency subbands usable for data transmission in a

second time segment of the frame.

30.  The apparatus of claim 28, further comprising:

a first data processor operable to process the data for the wide-area transmission
in accordance with a first coding and modulation scheme; and

a second data processor operable to process the data for the local transmission in
accordance with a second coding and modulation scheme, and

wherein the multiplexer is operable to multiplex the processed data for the wide-
area transmission onto the first transmission span and to multiplex the processed data

for the local transmission onto the second transmission span.



schedul e. 28. An apparatus in a wrel ess broadcast

network, conprising: a nultiplexer operable to receive
wap@soudsed pl ex data for a wi de-area transm ssi POT/OUR1004/634883

first transm ssion span and to receive and nul tipl ex

data for a |local transm ssioBsonto a second

transm ssi on span, the w de-area transm ssion being

sent froma plurality of transmitters in the network,

and the local transm ssion being sent froma subset of

the plurality of transmitters; and a transmtter unit

oper &l e tThebappachtessof thiom |30 avheasial the digst adtaten processor is further

BRI, S8Rt At PG P dpt A6 vine a APACERRBR, Ghte for the

Wwildelat ohe SrafirhiBRE Nwherbine Gite R63ond! Ydts Id;ﬁecé@wrt isPlrfiteR Ioperable to
(OFDM, wherein the data for the w de-area )

genetiatend se¢apd pilpt ispieblelifen derbrngral serqridestwanel Teskynaig fay the local

- tr l £S,,QN [ e T .

PSR L b 928 bOBRET AFDEontROr Sl Byliel bt i

dns@ll ehifd rirapiaimision agRfli S5l 00 moltipldki et sédof® SiRAN®D a fourth
of a_ frame, and wherein the second transn ssion span

TAREMIFg8 SRR} f r equency subbands usabl e for data

transm ssion in a second tinme segnent of the frane.

30. The apparatus of claim 28, further conprising: a
first32dat allprappemasrof ocfamaty], evheeipthea@dtpleke isl &itrthef operable to
t i de- area, transm ssion i.n accordance with a first . .

n&@'ﬁf’% AR eﬁ‘gHﬁ‘P%%“BH e Mdde-gie TAnTUEH AR Opfgadhird transmission

s?ﬁﬁ) GRS 30 'mePIBBleR vRrteld RARERS o R tHA UG al WandBsibR WAt a fourth
ransnission in accordance with a second codi ng and

tremgmisstonspaschene, and wherein the nmultiplexer is

operable to nultiplex the processed data for the

W dearea transm ssion onto the first transm ssion span

and 133 mul Thepparatud®f BIa@A @8 sRethevdotnprizing: he | ocal

transm ssion onto the second transm ssion span.35 31.

The ahprntgllgsopsratie & selay thevfest end sedead fiapsmissign gpans based on
r ' . fir

B PEFREGF 04 14 BiobGL ARG 4 BERELAGE ol g of dta to

Hroadchstdormthd docal ansidigisim ssi on, wherein the second

data processor is further operable to generate a

second pilot suitable for deriving a second channel

estimgte f LS. ﬁ%@qﬁ .the
wlt%’exe@ﬁ?@%t%ﬁ?rw%%era %ﬁ?%%ﬁﬂ?’p ex thé& first

pi | otmeans for multiplexing data for a wide-area transmission onto a first

transmission span, the wide-area transmission being sent from a plurality of transmitters
in the network;
means for multiplexing data for a local transmission onto a second transmission
span, the local transmission being sent from a subset of the plurality of transmitters; and
means for broadcasting the multiplexed data for the local and wide-area

transmissions via a link.

35.  The apparatus of claim 34, wherein the wireless broadcast network
utilizes orthogonal frequency division multiplexing (OFDM), wherein the data for the
wide-area transmission is time division multiplexed (TDM) with the data for the local
transmission, wherein the first transmission span includes all frequency subbands usable

for data transmission in a first time segment of a frame, and wherein the second



onto a third transm ssion span and to nmultiplex the
second pilot onto a fourth transm ssion span. 32. The
wappanaises of claim 28, wherein the multipl exePCT/BS2004/034883
further operable to nmultiplex overhead information for
the wide-area transm ssion oggo0 a third transm ssion

span and to nmultiplex overhead information for the

| ocal transm ssion onto a fourth transm ssion span.
diemifdin SPROLTMEs 3N Enfleflr ool HElIE QRIS ilfsion in o
sédoad simesspmentsyfahsfriiased on an anount of data to
broadcast for the wi de-area transm ssion and an anount

of data to broadcast for the |local transm ssion. 34.

An aggar atrygs ahShr@udbf Qhi @'h‘ﬁ?éi“‘c@ﬁl iSiagor k,
conpri si ng: r%%lsz;brl{s for Lrlrlu%f:?éll’p exi ng gg?%éfor a
wi denmreatar paoresiing thenlatnoo the Widestreat trapssmdsimi inacepdance with

the wide-area transm ssi on bein ent fro luralit)
i Pl A Sndd R, SR B heceh B8 Hroges el dhek it et ife-area
trdAdrfisdion isAmhfiRiked 6D $HE §%t @ihsAiistorAspafCAAd

transm ssion span, the local transm $sion being sent

f r onmmgass fyeproesssing dhp Hate bt the lopalt ransavssianeinsaccarddnce with a

s codlle dhAataRtitgy shishel drigrBhlE pdfidled Y’ B e tocal

traRmaikEbnl & 10hltipledbdromé thedeesl arishissidn Phagss broadcast
network utilizes orthogonal frequency division
mul ti pl exing (OFDM, wherein the data for the

W denar ea 1S S| 1 [ ixistaon mul tipl exed
(TN i t Ao AP s o et G BB [ o F

wher aieang foe nhultiplexing anfemst sikit ontosgp thirdi tramisoiksonadphn, the first pilot
freque subhands usable for.datg transmssion in a

bpE T 1 SEGHORE (57 CRRIeh Rl oW Bl o Genstnisston; and
secop3fs 62 RRfMfisISting aSBRBnd rb@lbtl 8k @l foulth SRMRAEMIon span, the
subbands usable for data transmssion in a second tine
ssgpegdrepilot obeing esuttableefor 3Brivifige a agspemdatchannsl estimiater &, the local
further conprising: neans for processing the data for
UARISHO% area transmission in accordance with a first

codi ng and nodul ati on schene, wherein the processed

data for the wide-area transm ssion is nultiplexed
ont 038he flhe gpparptumenglaisn Ih fuyslagy compeising:

means for multiplexing overhead information for the wide-area transmission
onto a third transmission span; and
means for multiplexing overhead information for the local transmission onto a

fourth transmission span.

39.  The apparatus of claim 34, further comprising:
means for selecting the first and second transmission spans based on an amount
of data to broadcast for the wide-area transmission and an amount of data to broadcast

for the local transmission.

40. A method of receiving data in a wireless broadcast network, comprising:
receiving via a wireless link a broadcast transmission comprised of a wide-area

transmission and a local transmission, the wide-area transmission being sent from a



means for processing the data for the | ocal

transm ssion in accordance with a second codi ng and

wore@dloaiseon schene, wherein the processed dat aPp€dDUS100€034883

| ocal transmi ssion is nultiplexed onto the second

transm ssion span. 37. The apparatus of claim 34,

further conprising: neans for nultiplexing a first

pilot onto a third transm ssion span, the first pilot

]}rillﬁ"aﬁl% ofthr Mift‘erg h tlgeeﬁétWoﬁcg.aﬂdfthé %Cj:ai: H@ﬁ'ﬁﬁ%si&’? thi[ﬁEts%nt from a
or the wde-area transm ssi on; and nmeans for

snbdet ofthe plurglity of @aasmittpisi ot onto a fourth transm ssion

span,..the second pil ot .being.suitable for_ deri.ving
secoaﬁﬁ’&h\ﬁlﬁﬁ@reaeg%swaismla%%merem ; d@%ﬁ@%@g& g data for the
wile-ared SraARRRLBH YonPh f5dt @aMlnddsiod Yahh&fq conpri si ng:

means for nultiplexing overhead information for the

wi de-ifthedotal drapsrissionns being rexeivid,r denmultiplexing shodats fenthe local
and neans. for nul élgol exi n%%over head i nformation for

UG SEOR MOPY & SOPE SABSIISHON B ur th transmi ssi on

span. 39. The apparatus of claim 34, further '
conprising: neans for selecting the first and second

t r angth ssildwe methed obelsian 4G wheteiatksdata &ir thewade-grea transmission
. t,. f. t N . i i .
ip FRGRTED oy Rbn aible R ey WP B A0 R B Rlen, ana

wiekrdin dheoofirst @feisvdong tebmbmiskion apis b €68 ddardaaisiets of frequency
network, conprising: receiving via a wireless link a
syblrags Jeteeti b pbtnedvithmpii-cadergnodulaicfe- ar ea

transm ssion and a | ocal transm ssion, the w de-area
transm ssion being sent froma37 plurality of

t randgi@i t t dite methodef cleinwdd,kywheaeid thehéath darsthe wide-area transmission

dransm ssi on bhei e roma,s et.of. the pluralijt.
if (R0S aRPE tenGpioned (DM Sbokg Oas dae b dpcgh Aastnistibn, and
VAREAE thE FRtVAR, sl iibhdhiSsion g;fuatﬂaeaxsl afr& 4 sdcBfd time segments,

wi de-area transmi ssion froma Tirst transm ssion span,

regpactiviely, lo€ alfiaosel tr ansmi ssion is being received,
denmul ti plexing the data for the |local transm ssion
froma second transm ssion span. 41. The nethod of

cl ai m340, T™Heeh&hsd bheaidpd2 Wieteih bR fisOi@mak&adnent for the wide-area
transmi ssion is frequency division multiplexed (FDV

tygngrRissing ivpey te die sepend tiaaseameah Sirithaiosd, tranpgission.

44. The method of claim 40, wherein the wireless broadcast network utilizes

orthogonal frequency division multiplexing (OFDM).

45.  The method of claim 44, wherein the data for the wide-area transmission
is time division multiplexed (TDM) with the data for the local transmission, wherein the
first transmission span includes all frequency subbands usable for data transmission in a
first time segment of a frame, and wherein the second transmission span includes all

frequency subbands usable for data transmission in a second time segment of the frame.

46.  The method of claim 40, further comprising:
if the wide-area transmission is being received, processing the data for the wide-

area transmission in accordance with a first demodulation and decoding scheme; and



wherein the first and second transm ssion spans are
first and second sets of frequency subbands,

WO e@poeseyvel y, obtained with nulti-carrier nodeCHUSZNNG/034883
42. The nethod of claim40, wherein the data for the
W de-area transm ssion is tigge division nultiplexed
(TDM with the data for the |local transm ssion, and
wherein the first and second transni ssion spans are

f | r S : | S
ol 308500 BPOIRE e 0" PREELNA) e By e v
hbhﬁﬁsﬁ@gﬁmboﬁaﬁcd\hiﬁl asebend demodulamsmansisleonding sgireinsy .
to the second time segnent for the |ocal .transm ssion.
44. The net hod of claim40, wherein the wreless
br oagsast g&g@F@nl requency
di vi g?on EUB? tip dgxﬁadlmmsmw he gmet hod of claim
44, heheiwideasead atamml@slon He béing-rseeived r derawliplsxkimg pwerhead

| t] d.(T t
ipaptiom o el e Raarerim e § P derfnfR bt e
spanif e hd&ﬁﬁa@dnhsd‘l&@ﬁl&&pgwega{am ﬂéﬁlul!?@ebdl@ bwhaddtigformation

transm ssion in a first tine segment o frame, and

fouthe ical transmissionrfiom pdowsH BaIsBRsSEPai®alnc| udes al |

frequency subbands usable for data transmssion in a

second tinme segnent of the frame. 46. The nethod of

cl ai @840, Thymidllesd efulEifd 47, Rdierdih tlichevevhedd-imfosnation for the wide-

transm ssion i s being recelved rocess e

afegr transatHicdeinAicates (BRI sPIgntiA a%a@afloo;r}%éﬁ :klafahc chghnel for the

vfllié ﬁ]ltea FERDANLEH 27 v g%ﬂ A eRitad S{TEARAti A TEBBe 1bcal Bﬁnsmlssmn |
transm ssion 1s being received, processing the

inditases foequehey dnddirhe tocatimmafssclodata nhannebfod dredecalittansmaission,

second denodul ati on and decodi ng schene. 47. The

nmet hod of claim40, further conprising: if the

W de4gr ea thk ANFROSSE Pind 40, BRIHRE chBpRiiNed,

denul ti pl exi ng overhead i nformati on for the w de-area
t r angfiths siiderarfen transmission i heingrsesivad, on span; and i f

ol i pl PR SRE PARGH IR R Thinion spen

transm ss 'd@ﬂviﬁlg(ﬁnﬁir@t Eunél estithar ot ﬂﬁlvﬂﬂe&M”tranéﬁlssiBhéased on
met hod of claim47, wherein the overhead i nformation

thefirst pidotwindear ea transm ssion i nd| cat es frequency and

time |ocat] C 1.‘(‘%%
transn1SS|r&ﬂ$£ ﬁﬁﬂ%ﬁ%ﬂ%q?ﬁe over g?ornatﬁ%% tChMHWI
dsfimateocal transm ssion indicates frequency and tine

| ocati on of each data channel for the |ocal

transm ssi on.

50.  The method of claim 49, further comprising:

if the local transmission is being received,
demultiplexing a second pilot from a fourth transmission span,
deriving a second channel estimate for the local transmission based on
the second pilot, and
processing the data for the local transmission with the second channel

estimate.

51.  The method of claim 50, wherein the first and second channel estimates
are respectively associated with first and second impulse response estimates having

different lengths.



49. The nethod of claim40, further conprising: if the

W de-area transm ssion i s being received,

waleomlosispd exi ng a first pilot froma third traPCSIUSENO0B4883
span, deriving a first channel estimate for the

W de-area transm ssion basedzen the first pilot, and
processing the data for the w de-area transm ssi on

with the first channel estimate. 50. The net hod of
claim49, further conprising: if the |ocal

transm ssion is being received, denmultiplexing a

second. pi Mk ndia of digaur 310 firflRAssmpEdion span, deriving
a second channel estinmate for the | ocal tra&sm SSi
K

bas edeBprting thrsghodingitp geto et Fhpmrsd dansi ¢fgthe Std%%P&?SF&Psponse

nTth gchannel

§ |alje a?areéiie?&ﬁﬁ"ﬂ?%g%ﬂo# ez‘:lﬁgﬁem rh(ﬁv\,her ein the

fir speofniag davshotding teteresti chahes tamsefitspeatd ingujse response
associated with first an seco i se response

CaBF e AR 3 ST GO PO S 52. The ot hod

of claim, further conprising: perform ng threshol di ng

to zero out channel taps of the first inpulse response
esti rfat e ﬂﬂmtmahed loé| adaima 52, wherejpr bdefitst piedeigrmined threshold is

t hres rfor eshol ding to zero out
egHalin eslﬁ‘é‘ﬂ% f‘@o‘gﬁﬁm uI se response estimte
that are bel ow a second predet erm ned threshol d. 53.

The nmethod of claim52, wherein the first
pr edetder m%@@%cb@ma@ 5 farghesicomprisiRg second

pr edﬁ£ @g arear\rﬁ%ﬂﬁ)%sg}nhlg %ﬁm&%c&?&dﬁ ??o&:%gssrlrtlﬂ:ésﬁferﬁr?tapﬂot with a

furt rsing ar ea ston I's

i d&gofe&Q@lstVdﬂé tirpé-a61@sisl filger tdderfviertlid fipst tlotnnel dstimate; and
first set of at |least one.tine-domain filter to dgri.v? ]
the fif ths logplafFansmission ivccdne Hogivee, RIAESpigg e second pilot with a

sIeEc?Hlits é.ffaﬁ%sﬂ o%lekt ao&sﬁeﬁwe?ﬂf dRRIES Bl ElRnsRGaREte.

secon set of at | east one tine-domain
f| I[ter to derive the second channel estimate.

55. The method of claim 54, wherein the first and second sets of at least one
time-domain filter have different lengths, different coefficients, or both different lengths

and different coefficients.

56. A wireless apparatus in a wireless broadcast network, comprising:

a receiver unit operable to receive via a wireless link a broadcast transmission
comprised of a wide-area transmission and a local transmission, the wide-area
transmission being sent from a plurality of transmitters in the network, and the local
transmission being sent from a subset of the plurality of transmitters; and

a demultiplexer operable to demultiplex data for the wide-area transmission
from a first transmission span if the wide-area transmission is being received and to
demultiplex data for the local transmission from a second transmission span if the local

transmission is being received.

57.  The apparatus of claim 56, wherein the wireless broadcast network
utilizes orthogonal frequency division multiplexing (OFDM), wherein the data for the

wide-area transmission is time division multiplexed (TDM) with the data for the local



55. The nethod of claimb54, wherein the first and
second sets of at |east one tine-domain filter have
waldosenmsre | engt hs, different coefficients, orPODUR2004/034883
different lengths and different coefficients. 56. A
wirel ess apparatus in a wrelgss broadcast network,
conprising: a receiver unit operable to receive via a
wireless link a broadcast transm ssion conprised of a
wi de:area fransm ssion and .a | ocal transm ssion, e
igeisaaavbHERhr S5t GAnSusvign sny hieh Al T b usable
fof AB@Mrkdsglissid id REARE MY KegBdt dM& AR5l and wherein the second
transni ssion being sent froma subset of 'the pluralit _
tegfnsmissios ripen araludesmll regeangl tsupbande rusalpe rfah datat toansmission in a
denul.ti pl ex ta.far the wde-area transm ssion froma
‘ SFF(?G]S%tm??%%%?@%ﬁgﬁ%%h if the wi de-area transm ssi on
is being received and to denultiplex data for the
| ocal _transm ssion froma second transm ssion span if
the 158cal Theappaatisiobalaim Spefufger wsarist®: 57. The
appar.a | ai [ i ) ..
P on e e ShE O AR UL B e SRR RS sion n
deudrdanpee xtithg o GBI demwddalagion hite dtebdingoschehe if the wide-area
wi de-area transnmission is time division mutiplexed . . .
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z}@@&ﬁ%&c@ vbi'&?afsééo?lg éehﬁ‘ﬂﬁ{ﬁié? 2R gé&ﬂﬁlg‘ RAEMEeSHhRlbeal transmission
requency subbands usable for data transmssion in a
if being receivedsegment of a frame, and wherein the second
transm ssion span includes all frequency subbands
usabl e for data transmission in a second tinme segnment
of the, framR appSratubhT cRPEIR where thel RirltHfiexdr 4 fl@Er operable
conprising: a data processor operable to process the )
taademyltiplex hevoplhegd - mfemation nfni 188 | wideiarpag feasmaisyier Fgmpa third
first t] d :09: S ' .
FirgulsSibanBaR Ih R LR A0 (SRR BB Recelyetiifid to demutiplex
eflzesd snfbligatibat far tey lothletrdnemiddsionr feois R faith ransmission span if the
accordance with a second denodul ati on and decodi ng
lgpad &gmsmpissipm i hegpgieceivethsni ssion is bei ng recei ved.
59. The apparatus of claim56, wherein the
denmul ti pl exer is further operable to denultiplex
over hefad | THeappatatus of thim tShefurtheleconesitg: ansm ssi on
froma third transm ssjon span if. the w de-area .
t r anhfhSERg,FSTRKE ORE2 lede bt a e Pﬁma@ﬂsthaﬁ? & the wide-area
PSR HaBdPs It ireNpild rdehifﬁﬁ%ﬂrl]%&alfr&rﬁ ANAFH $8h&RiskioR sk if the

fourth transm ssion span i ' )
wide-area transmission is being received and to derive a second channel estimate for the

local transmission based on a second pilot demultiplexed from a fourth transmission
span if the local transmission is being received; and

a demodulator operable to process the data for the wide-area transmission with
the first channel estimate if the wide-area transmission is being received and to process
the data for the local transmission with the second channel estimate if the local

transmission is being received.

61.  The apparatus of claim 56, wherein the receiver unit is operable to
receive both the wide-area transmission and the local fransmission concurrently by

tuning to a single radio frequency.



| ocal transmi ssion is being received. 60. The

apparatus of claim56, further conprising: a channe
w@gios/edsey operable to derive a first channel PCI/URBIN€034883

for the wide-area transm ssion based on a first pilot

denmul tipl exed froma third tygnsm ssion span if the

W de-area transm ssion is being received and to derive

a second channel estimate for the |ocal transm ssion

based..on a, sec i l.exe ourth. .
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froma pl urallty of transmitters in the network, and
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65.  The apparatus of claim 62, further comprising:

means for demultiplexing overhead information for the wide-area transmission
from a third transmission span if the wide-area transmission is being received; and

means for demultiplexing overhead information for the local transmission from a

fourth transmission span if the local transmission is being received.

66.  The apparatus of claim 62, further comprising:
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