WD 2005/ 043829 PCT/ US2004/ 034883 LOCAL AND W DE- AREA TRANSM SSIONS IN A

W RELESS BROADCAST NETWORK [ 0001] This application clains the benefit of
provisional U'S. Application Serial No. 60/514,152, entitled "Method for
Transmitting Local and Wde-Area Content over a Wreless Milticast

Net wor k, " WQ ®85/@3829ber 24, 2003. BACKGROUND 1. Fiel d PODUS3004/43d883r esent
invention relates generally to communi cation, and nore specifically to data
transm ssion in a wireless comuni cati on network. H Background [0003]
Wreless and wireline broadcast networks are w dely depl oyed to provide
various contents to a large group of users. A comon w reline broadcast
network is a cable network that delivers nultinmedia content to a | arge
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area within the wide geogr aphi c area 2f€2ﬂ a community). Each distribution

node recei vé@ﬁf@l?ﬁél\é‘dﬁ%ﬁﬂ‘@ﬁ“@ﬂ%’f ﬁledﬂctﬂbﬁlt @adends, nuitiplexes the

nodul at ed signals for the prograns to be di strlbuted inits coverage area
onto different frequency channels, and sends its output signal to

househol ds within its coverage arBACKGROUND signal for each distribution
node typically carries both national and | ocal prograns, which are often
sent on sepdr at eFielbdul at ed signals that are nultiplexed onto the out put

si gnal . [0084¢0fw el ess broadcast tvvork 'i Hsmts dat over .t he alr to
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broadcast nepsfidslly $o @Htd fr@fseidsioni@ Mwikled éodrhifcdtion askask. network in several
key regards. First, signals transnmtted by different base stations in the
Wi rel ess broadcast network interfere with one another if

II. Background

[0003) Wireless and wireline broadcast networks are widely deployed to provide
various contents to a large group of users. A common wireline broadcast network is a
cable network that delivers multimedia content to a large number of households. A
cable network typically includes headends and distribution nodes. Each headend
receives programs from various sources, generates a separate modulated signal for each
program, multiplexes the modulated signals for all of the programs onto an output
signal, and sends its output signal to the distribution nodes. Each program may be
distributed over a wide geographic area {e.g., an entire state) or a smaller geographic
area (e.g., a city). Bach 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
typically carries both national and local programs, which are often sent on separate
modulated signals that are multiplexed onto the output signal.

[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



WO 2005/ 043829 PCT/ US2004/ 034883 2 these signals are not the sane. In
contrast, the output signal of each distribution node is sent on dedicated
cabl es and thus experiences no interference fromother distribution nodes.
Second, each base station in the wireless broadcast network typically
transmts WO 2005g8839r adi o frequency (RF) nodul ated si gnRIT/V$E84/08488F | es dat a
for all prograns being broadcast by that base station. In contrast, each
di stribution node in the wireline broalcast network may nultipl ex

i ndi vi dual nodul ated signals for different prograns onto different
frequency channels. Because of these differences, the techniques used to
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a smal | er syfsighiytromicait\iefersit BHRE ofdontenBRFRUffednS cdvefage agayen | ocal
transm ssion. The w de-area, |ocal, and venue transm ssions nmay be viewed as

different types of transm ssion having different tiers of coverage, with

the coverage area for each transm@Wg determned by all of the
transmtters broadcasting that tra The w de-area, local, and
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transm ssions may al so carry the sane content.
wide-area transmissions) in a wireless broadcast network are described herein, As used
herein, “broadcast” and “broadcasting” refer to transmission of content/data to a group
of users of any size and may also be referred to as “multicast” or some other
terminology. A wide-area traqsmission is a transmission that may be broadcast by all or
many transmitters in the network. A local transmission is a transmission that may be
broadcast by a subset of the transmitters for a given wide-area transmission. Different
local transmissions may be broadcast by different subsets of the transmitters for a given
wide-area transmission. Different wide-area transmissions may also be broadcast by
different groups of transmitters in the network. A venue transmission may also be
broadcast by a smaller subset of a given subset of transmitters for a given local
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-ares, 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

niodulation scheme (or “mode™) selected for the wide-area transmission to generate data



[ 0007] At each base station (or transmtter) in the wreless broadcast
network, data for a wide-area transm ssion is processed in accordance with
a first coding and nodul ation schene (or "node") selected for the w de-area
transm ssion to generate data WO 2005/ 043829 PCT/ US2004/ 034883 3 synbol s
for the w M0 20FMIBAansmi ssion. Data for a | ocal transnPEEUSHIIEIM30cessed
In accordance with a second codi ng and nodul ati on schene sel ected for the

| ocal transnission to generate data sy@dbols for the local transm ssion. The
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pilots for the wide-area transm ssion may be nultipl exed onto a

transm ssi orknd yede-ared Gersnespidnsris takse sistayningd.s The wdtat dhenrrinramtmotinED pi | ot s
for the |Iog r | $S] Ul 1 gmsgi ] > I SSi on span

al | ocat ed fc?r%Jle teaggf%mﬁn ?ﬂo@%ﬁ%ggbler eég%hl n Op%g{e?xg%n#r%a?& he | ocal and

w de- ar ea t r[o@08ji ssSitendatapypilots, ad ov@hesde thfomiation nérotocab rand deidecaned ed

transm ssion spans. The different .trapnsm ssion ans correspqnd to (1)
i fTerent SQreBBmms et PR i VRIS B RBiE G SR cos

broadcast nebwRE kidelzda SidshBIsRAImAy %@ﬁg@ﬁ&tﬁwa“ﬁ%ﬁs@m ard”i alB6htedOr (3)
di fferent groups of subbands in di'fferent tine segnents if both TDM and FDM

are utilizedor Ygrvidesroniranspissionn thesdatre mmsbaly fordthe deqabdunyaissn M t han
two differepy fié%ﬁ%son% a rARRERR B Widddted ol i RBall Whsfilidslof! Bl THMET S Of

cover age may 4
and/or FDM pilots for the wide-area iransmission may be multiplexed onto a

transmission span allocated for these pilots, and the TDM and/or FDM pilots for the
local transmission may be multiplexed onto a transmission span allocated for these
pilots. The overhead information for the local and wide-area transmissions may be
multiplexed onto one or more designated transmission spans. The different
transmission spans may correspond to (1) different sets of frequency subbands if FDM
is utilized by the wireless broadcast network, (2) different time segments if TDM is
utilized, or (3) different groups of subbands in different time segments if both TDM and
FDM are utilized. Various multiplexing schemes are described below. More than two
different types of transmission with more than two different tiers of coverage may also
be processed, multiplexed, and broadcast.

[0009] A wireless device in the wireless broadcast network performs the
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.



be processed, nultiplexed, and broadcast. [0009] A wireless device in the

W rel ess broadcast network perforns the conplenentary processing to recover
the data for the |ocal and wi de-area transm ssions. Various aspects and
enbodi nents of the invention are described in further detail below WO

2005/ 04382%Pu0r5/9852904/ 034883 4 BRI EF DESCRI PTI ON OF TREI/BRANY/NESS3[ 0010]
The features and nature of the present invention wll becone nore apparent
fromthe detailed description set forth4bel ow when taken in conjunction wth
the drawings in which like reference characters identify correspondi ngly

t hroughout and wherein: [0011] FIG 1 shows a w rel ess broadcast network;
[00121 FIG 2A shows BRIEEDESCRIPITION OFEHE BRAWINGSsi on; [ 0013]
FIG 2B shows coverage areas for different |ocal transm ssions; [0014] FIG
3A shows an [0 st (Thetfeateres and tmtura of thetrirergnt ipvantion wall Rpepanemeare apparent

transm ssi ons; 015].. I 3B. sh r S '@9&- [ e FDM
structure |ﬁ%ﬂ EI;% é%;lﬂed[%i%ﬁma %ﬁﬂ‘iﬂﬁgﬁw&#ﬁﬁﬁug‘% reﬁ?%rv51 rgﬂaédcasti ng
| ocal and widebvingsein whickhikairsferenos chards fdektify cotissindwg]b toaghastt and

transm ssiong using the TDM structure in FIG 4A; [0018] FIG 5 shows a
super-frame S ftt ure for broadcasting | ocal and wi de-area transm ssions;

[0019] FI G p6p13ovarrGal bidwsihindesshraddéat sewpbrnds into three disjoint sets;
-.  [0020] II—'I G "7 shows an FDM pilot for |ocal and w de-area transm ssions;

[0021] FIG [8013howd1&. ph shwvssrovenspironts asidnges BRBMISIANL wi de- ar ea

transm Ssi ORS: 2 [ O 9 vi:ng. | ocal and
W de-area t Irigonlg]n S%%éln%ﬁglgér\{v& cof'%gg%ﬂr%ﬁéocﬁ%‘g&é lgéa\é Ergﬁs%}%ééﬁgﬂi agram of a base
station and [601] r elRIGs Aewhees AEFAM EHubRGECRIrPhioaitadsi? 4dcal emd woridet-area

“exenplary" is used herein to nean "serving as an exanple, instance, or
i |1 ustrati ofFaSINSYIONShhodi nent or desi gn described herein as "exenpl ary"

[0015] FIG. 3B shows broadcast transmissions using the FDM stracture in FIG. 3A;
[0016] FIG. 4A shows a TDM structure for broadcasting local and wide-area

transmissions;

[0017]  FIG. 4B shows broadcast transmissions using the TDM structure in FIG. 4A;
[0018] FIG. 5 shows a super-frame structure for broadcasting local and wide-area
transmissions;

[0019]  FIG. 6 shows partitioning of data subbands into three disjoint sets;-

[0020]  FIG. 7 shows an FDM pilot for local and wide-area transmissions;

[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 fransmissions and local
transmissions. Bach 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



I's not necessarily to be construed as preferred or advantageous over ot her
enbodi nents or designs. [0025] FIG 1 shows a wirel ess broadcast network
100 that can broadcast different types of transm ssion such as, for

exanpl e, wi de-area transm ssions and | ocal transm ssions. Each w de-area
transm ssi 8P 29/pBRdcast by a set of base stations in PAEUSHEHNEER, which
may include all or many base stations in the network. Each w de-area
transmission is typically broadcast overd a | arge geographic area. Each | ocal
WO 2005/ 043829 PCT/ US2004/ 034883 5 transmi ssion is broadcast by a subset of
the base stations in a given set for a given wide- area transm ssion. Each

| ocal transriaashizsion & Yrygcastby y stiisepsiaistasosations its agivier set fgegivapwide- ar ea
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area or sinply | ocal area have a | arge coverage area
such as t he ienls edledrsi widd c@tﬁ@ﬁgegreaaprlsumgea Wé@li’é omdtthesrehlﬂqreeogam‘es
(e.g., the VS Gt ?Io%&lac}a?]g&lsm@ﬂ1 raﬁ 4 ﬁ)éﬁ co@é} esa(}eitoﬁ' ﬁlﬁ(a “A3td %

singl e w de-area transn ssion Broadcast: ov ire's eof
Cal i forni a, Metgork TO‘Oecneylhaﬂecmhtgetdo&mga &ish euch avethe blﬂll‘bﬂhﬁtd(i&&itespaéﬂrge

di fferent citi.es 0S An el es and San Di ego.. [ 0026 |ICI ty,
FIG 1 showsreg}@{’ hIf g’@ i(% Wed‘ee%‘fr%égat‘?ﬁg ti’fo%“‘fﬁﬂ P He ar ea
110a enconpagginp®, hWiffe Wadahre 18RMiIEAP mad AU broddidst 1ARE thd Bntire GRS BF
network 100 may i hclude any nunber of wi de areas with different w de-area

transmissio r@aldwmaaw}d diffetsnt lopdl tapwwiksiensanay ld hrpadgpst foxercdiffereniceities such

transm ssio may adj oi n another | ocal area or nmay be
I sol at ed. Ne LOEES‘??)ISA agleﬂslgg% broadcast any nunber of different types of

transm ssi on0ozqi gnEmesinﬁ)hmtyc (-FCE@,OI ishmvsmethorlgeﬁ@batdning veide ascasfl 16nyndiunber
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and mul tipl erdnsmissions eadsanyt mmlhew@f &ncﬂlf gpasrvith diffesont dopabhansypessons. Each
local area may adjoin another local area or may be isolated. Network 100 may also

broadcast any number of different types of transmission designated for reception over
geographic areas of any number of different sizes. For example, network 100 may also
broadcast a venue transmission designated for reception over a smaller geographic area,
which may be portion of a given local area. For simplicity, in much of the following
description, network 100 is assumed to cover a single wide area and multiple local areas
for two different transmission types.
[0027] FIG. 2A shows the coverage area for a wide-area transmission in nefwork
; 100. All base stations in 2 given wide area broadcast the same wide-area transmission,
and the network is referred to as a single frequency network (SFN). If all base stations
in the wide area broadcast the same wide-area transmission, then a wireless device may
combine signals received from different base stations for improved performance. Ata
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).



[0027] FIG 2A shows the coverage area for a wi de-area transm ssion in
network 100. All base stations in a given w de area broadcast the sane

wi de-area transmission, and the network is referred to as a single
frequency network (SFN). If all base stations in the wi de area broadcast
the same WWOSLHYMEB2Yr ansni ssion, then a wirel ess devi cePEYS208@dEBhe si gnal s
received fromdifferent base stations for inproved perfornmance. At a

physi cal |ayer, the primry inpai rmentfto data reception in SFN are thermal
noi se and performance degradation due to tine variation and excess del ay
spread of the wireless channel. Delay spread is the tinme difference between
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different | qcal areas broadcast differ.ent local, trans Lons, i.reless
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i nterferencs, bhidMWitdls (RReSE @i il6uab atdd CnRaykRpdrieace liokaintafeare mause of
the relatively |large distance to the i_nt,erferiqrﬁg gggﬁﬁ_stat i on&. t{or

exanpl e, wi REEhberng ingalageas. The jesalfrangpissionys egpeniipl &y shagacker i1 thefal  ar ea
B, and wirelgss, de¥iecEdRid | ocal area C may experience little interference

from nei ghboring |ocal areas. The local transmssion is essentially SFN in
charact er f#029]hesé wirglessrdevice wpardhebymdayiof edocal a2 Maybigrvesigaificadvi ce

near the boupdary, of | oca ea rye..si.qonifj ' | ocal
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i n nei ghbor inngeibliveing d66A SaredsOr FeX aapipts, wirdledsedeicdeyiiacochlianed Acalayarea A
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device 5 in |ocal area C nay experience . _
neighboring local areas A and C, and wireless device 5 in local area C may experience

significant ALCI from base stations in neighboring local areas A and B. The network is
essentially MFN in character for these peripheral wireless devices. The ALCI results in
additional performance degradation over the SFN case. If data is processed and
transmitted in the same manner for both SFN and MFN, then the ALCI observed by the
periphefal wireless devices in the MFN case degrades the received signal quality at
these wireless devices and causes a reduction in coverage at the boundary of
neighboring local areas.

| [0030]  In general, the coverage for each type of transmission (e.g., wide-area or
local) may be matched to the usage requirement for that transmission type. A
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:



significant ALCI from base stations in neighboring | ocal areas A and B.
The.- network is essentially MFN in character for these peripheral wreless
devices. The ALCI results in additional perfornmance degradati on over the
SFN case. If data is processed and transmitted in the same nmanner for both
SFN and MO 2005043%2%e ALCI observed by the peripheral RETYEZRUOHEY | ces in
the MFN case degrades the received signal quality at these wirel ess devices
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1. Multiplexing Local and Wide-Area Transmissions

[0032] FIG. 3A shows an FDM structure 300 that may be used to broadcast local
and wide-area transmissions over a given system bandwidth in a multi-carrier network.
FDM structure 300 supports reception of both local and wide-area transmissions by a
receiver tuned to a single radio frequency, and is different from a scheme that sends
local and wide-area transmissions using different radio frequencies. The overall system
bandwidth is divided into multiple (N) orthogonal frequency subbands by using a multi-
carrier modulation technique such as orthogonal frequency division multiplexing
(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.



and wi de-area transm ssions over a given systembandw dth in a
multi-carrier, network. FDM structure 300 supports reception of both |ocal
and wi de-area transm ssions by a receiver tuned to a single radio
frequency, and is different froma scheme that sends |ocal and w de-area
transm ssi 8¥32008D43829di fferent radi o frequenci es. The oveCHUS2094/&HEH
bandwidth is divided into nmultiple (N) orthogonal frequency subbands by
using a multi- carrier nodul ation techni®que such as orthogonal -frequency
division nmultiplexing (OFDM or by sonme other construct. These subbands are
al so called tones, carriers, subcarriers, bins, and frequency channels.
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al l ocated for w de-area_ transm ssion ere b+L, b <D. The Wb subbands for
3A. The Wy, subbands carry data for wide-area transmission (or simply, wide-area

data), and the Ly, subbands carry data for local fransmission (or simply, local data).
[0035] FIG. 3B shows data transmission for different local areas using' FDM
structure 300. To minimize interference between the local and wide-area transmissions,
all base stations in a given wide area may use the same set of Wy, subbands to broadcast
the wide-area transmission. Base stations in different local areas may broadcast
different local transmissions on the set of Ly subbands allocated for the local
_ transmissions. The number of subbands allocated for the local and wide-area
transmissions may be varied based on resource requirements. For example, Wy, and Ly,
may be varied (1) dynamically from symbol to symbol or from time slot to time slot, (2)
based on time of the 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. Each interlace contains P usable subbands, where N=M:.P. The P



w de-area transm ssion and the Lsb subbands for |ocal transm ssion may be
distributed across the entire system bandwi dth to inprove frequency
diversity, as shown in FIG 3A: The Wb subbands carry data for w de-area
transm ssion (or sinply, wide-area data), and the Lsb subbands carry data
for |ocal WPaMSMA#82% on (or sinply, local data). [0035]PH/&S2004{838bws dat a
transm ssion for different |local areas using FDM structure 300. To mnimze
interference between the local and wide area transm ssions, all base
stations in a given wide area may use the sane set of Wb subbands to
broadcast the w de-area transm ssion. Base stations in different | ocal
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may al so be use
carrying wide-area data, and a segment 416 carrying local data. Each frame may also

include other fields for other information.
[0039] FIG. 4B shows data transmissions for different local areas using TDM
structure 400. To minimize interference between the local and wide-area {ransmissions,
wide-area segment 414 for all base stations in a given wide area may be time-aligned so
that these base stations broadcast the wide-area fransmission at the same time. The base
stations in different local areas may broadcast different local transmissions in segment
' 416. The sizes of segments 414 and 416 may be varied ‘dynamically or in a
predetermined manner based on resource requirements.
[0040] For FDM structure 300 in FIG. 3A and TDM structure 400 in FIG. 44, 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 broadeast network is described below.



support FDM of |ocal and w de-area transm ssions. [0038] FIG 4A shows a TDM
structure 400 that nmay al so be used to broadcast |ocal and w de-area
transm ssions in a single-carrier or nulti-carrier network. The
transmission tineline is divided into franes 410, with each frame having a
pr edet er m we@koes/a#s28lur ati on. The frane duration may be BEIBE0&D3¥R8Sed on
various factors such as, e.g., the anmount of tinme diversity desired for
data transm ssion. Each frane includeslOa field 412 carrying pilot and
overhead information, a segnent 414 carrying w de-area data, and a segnent
416 carrying local data. Each frame may also include other fields for other
i nf or mat i on[00UPP3OIFIEI S.shéids s exsnpliat; duger-Franiei mcmmSﬁOouhaﬁmﬁi B¢ asdd tbocal
areas using TDM structure 400. To m_nim ze |nb en e petween the | ocal
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OFDM based wirel ess broadcast net
descri bed befbaRiRDARIBe, BRIBZe welrinshiSo 4 038883 g t[lmat}quﬁ@ Brshows an
exenpl ary sg%en{srgﬁgﬁgmjgd%lecaégﬁaﬁlgggo may be used to broadcast |ocal and

W de-area transm ssions in an based wi rel ess broadcast network. Data
transm ssion occurs in units of super frames 510. Each super-frane
Table 1
Fields Description
TDM pilot TDM pilot used for signal detection, frame synchronization,

frequency error estimation, and time synchronization.

Pilot used for channel estimation and possibly time
Transition pilot | synchronization and sent at the boyndary of wide-area and local
fields/transmissions.

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 Local OIS - carry overhead information for each data channel
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



spans a predetermned tinme duration, which may be sel ected based on vari ous
factors such as, for exanple, the desired statistical multiplexing for data
streans being broadcast, the amount of time diversity desired for the data
streans, acquisition time for the data streans, buffer requirements for the
Wi rel ess dwoizemg3sand so on. A super-franme size of ap@DUNMBB4E8ONe second
may provide a good tradeoff between the various factors noted above.
However, other super-frane sizes nay alldo be used. [0042] For the enbodi nent
shown in FIG 5, each super-frame 510 includes a header segnent 520, four
equal -si ze franmes 530a through 530d, and a trailer segnent 540, which are

not shown tBe 66l fer the gurfeseSnotd@ i ®able 111 SA srahditiory pilétds Serftiae tiksbdundarysegnment s
520 and 540 and for each frane 530. Table 1 Fields Dg)gcri ion TDM pil ot
TDM pi | ot ub®Wesmodocsl ng| wiksraea i fiskls/trapspigsiansn ANowH; 24t Famless 1 F§HRcy error

esti mati on, panged i 14N GRAORI kL BeldBithMimiSal, fA8 £BATWEeRSHibdTEi On and

possibly tinme Transition pilot synchronization and sent” at the bogndary of

wi de- ar ea adebctilpgdielow.i el ds/transm ssions. WC Wde-area identification
channel (W -~ ca an, identj fier. assigned. t he W r ' served.
LI C Local i @«Qﬁﬂ fi il%cﬁl Wﬁi&arm MISSIRRE Wygﬁtf?rd%\]rﬂl\jttl | %rc:%gtseg{le%%gd to
the | ocal agLEdes aidio Sl datdl ddeidio eipe)idad onpilm®t bosensinndeparate O S) -
carry overhead Wde-Area OS information (e.g.,. frequency/tinme_|location and
al | ocat i on) d4¢taptreagse HFog gkamplp.omyiagle pultipedia (g gleyon)PIperan} B3y B feRl i el d.
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bei ng sent ?lrclﬁ%eﬁegef%%tg? s%&ga%{%go?g.?ﬂ?ﬂ%ggA%&Data_Carry ?:Iata t(B:hannel s for
wi de- ar ea t datashissisonBachl detachddatlam@acayy dot ar ahdiiple |detaf sireaipc 44 data

Ly <, b 042l bt RS SIS L MER SN ) Bl R oCh{ el 015,

start of eaeghy §UdperchhirRNMBardyifly G&Y streams for a wide-area transmission is also called a
“wide-area channel”, The local chaunels are sent in the Local Data fields and the wide-
area channels are sent in the Wide-Area Data fields of the super-frame.
[0045] Each data channel may be “allocated” a fixed or variable number of
interlaces in each super-frame depending on the payload for the data channel, the
availability of interlaces in the super-frame, and possibly other factors. Each data
channel may be active or inactive in any given super-frame. Each active data channel 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
nsed for the four frames of the super-frame.
10046]  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 channmel 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



WO 2005/ 043829 PCTI US2004/ 034883 11 be used for the purposes noted in Table
1. Atransition pilot is sent at the boundary between |ocal and w de-area
fields/transm ssions, allows for seanm ess transition between the |ocal and
wi de-area fields/transm ssions, and may be generated as described bel ow

[ 0044] ThewDeges04383a81 wi de- area transni ssions may be f orPGRVSZPHOMSE cont ent
such as video, audio, teletext, data, video/audio clips, and so on, and may
be sent in separate data streans. For l@xanple, a single multinedia (e.g.,
tel evision) programmay be sent in three separate data streans for video,
audi o, and data. The data streans are sent on data channels. Each data
channel mayc&bd ¥se@@ rédeivlithtidatebelag Sens l4t@aiibthe Auﬂ@‘t—ﬁam& hane @1d£ﬁﬂ‘eﬁ yi ng

data streans for a local transmssion is alsq called a gﬁan% nel", and
a data chanﬁ@sm@éwpﬁaﬁé’ed%témé’ﬂoéh?@c? FrAnSMIRFoR %FW‘PE&@ *i% al so
called a A &PERARARn - The local channels are sent in the Local Data

fields and the w de- area channels are sent in the Wde-Area Data fields of
the super-f[0848]. [ BUAS5] shesrcha dpecific hpaniimenafrudiere: alnl groetab i supef-framme or
vari abl e nunber of interlaces in each,super-fr en payl oad
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any given sEgagr frame. Each active data channel js allocated at |east one
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all ow t he

be independently optimized to achieve good performance for the local and wide-area

transmissions, respectively, as described below.

2. Data Transmission

[0050]  The wide-area channels that are broadcast in each super-frame may be
packed as efficiently as possible. All base stations in a given wide area broadcast the
same wide-area transmission in the four Wide-Area Data fields of each super-frame. A
wireless device may then combine wide-area transmissions received from any number
~ of base stations to improve data reception performance.
[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 ALCI. 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



W rel ess devices to determne the time-frequency |ocation of each data
channel of interest in the super-frane. [0047] The various fields of the
super-frame nmay be sent in the order shown in FIG 5 or in sone other
order. In general, it is desirable to send the TDM pil ot and over head

i nf or mat i oW0e2903/843828 t he super-frame so that the TDM pi PGE/USAGeH/ G482 head

I nformati on WO 20051043829 PCTI US2004/ 034883 12 can be used to receive the
data being sent later in the super-fram®. The wi de-area transm ssion may be
sent prior to the local transm ssion, as shown in FIGS. 4A and 5, or after
the local transm ssion. [0048] FIG 5 shows a specific super-frane

structure. ldealgeftediide.a givehlipiedless daWibe cdiibighispathe adipnired SENRIt atmalierard may
i ncl ude any, nunber and ané type of segnents, franmes, and fields. However,
there is nofhilepypsepceeetllr ange of super-frame durations related to

acqui si tionrjgsBP aRALGYE ! bdhdi hwﬁnewbetﬁg%drﬁﬁ%wreeé&eia@enfossmeqobﬁr super -
frame and frame structures nmay al sO be used for® broadcasting different types
of transmi &rensorissicandThdsé sechaiquest typisalihtradecofif gesérmanee imiberinienar of $849] Ti e

division nultiplexing of the |ocal a | de-area. { ransm ssi ..1shown in
FIG 5, all iﬁf\’gﬂfrﬁaem\ﬁg :ma?‘%?dtcroé{ﬁrg% %g]il%\ﬂho g 'nj%g‘%lset% ?1"2’9} ?/Aai%pggee@é?l OFDM
Wi thin an SkidizgahdsddingibiOation seleetidner ence from | ocal transm ssions. Since

only local _or wde-area transm ssiqn is sept. at any given th TDM
the local affSHl de-With ey tigl 19pdEng i & ﬂiﬁ&yﬂaﬂ%‘l g?%‘&ﬂ% _ S%§Pﬁq§[r§f% Fent
transm ssi oA FERGS trhilialissiBRY areb%.cﬁzﬁlﬂﬁﬂfs‘&ﬂ‘%!?_t&éhsﬂﬁlt IdA#az e FrBeidit,eve good
performance for the local and wi de-area” transm ssions, respectively, as
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the local transmission on the set of subbands assigned to that local area. Since the
“subband sets are disjoint, the wireless devices in each local area observe no ALCI from
base stations in neighboring local areas.
[0055] FIG. 6 shows an exemplary partitioning of the D data subbands into three
disjoint sets labeled as S;, S; and S;. In general, each set may confain any number of
data subbands and any one of the D data subbands. The subbands for each set may also
change dynamically or in a predetermined manner. To achieve frequency diversity,
each set may contain subbands taken from across the D data subbands. The subbands in
each set may be uniformly or non-uniformly distributed across the D data subbands.
[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 S;. 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 Ss.
[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



transm ssions in the four Local Data fields of each super-franme. A

peri pheral wireless device |ocated near the boundary of nei ghboring | ocal
areas woul d then observe adjacent |ocal channel interference (ALClI), which
degrades the received signal quality at the device. Received signal quality
may be quaMtQ HO¥ERR a signal -to-noi se-and- interfer encBCTASIM4/4BIWR) or
sone ot her neasure. The peripheral wreless device would achieve a | ower

SI NK because of the degradation due tolALCI. At a base station, data for
the local transm ssion is processed with a coding and nodul ati on schene that
requires a particular SINR for proper reception. ALCI has the effect of
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may al so change dynamically or in a predeterm ned manner. To achieve
frequency divhenayet § collision occurs and neighboring local areas use the same subband in the

same symbol period. However, ALCI is randomized due to the pseudo-random manner
in which the X subbands are selected in each symbol period for each local area. A
wircless device has knowledge of the hopping performed by the base stations and can
perform the complementary de-hopping to recover the local transmission.

[0059]  For random partial loading, the probability of collision decreases and the
amount of ALCI decreases as K decreases. Coverage may thus be extended with a
smaller value of K. However, a smaller K also results in lower overall throughput for a
given coding and modulation scheme. K may thus be selected based on a tradeoff
between coverage area and overall throughput.

[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 tranﬁmit 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.



each set may contain subbands taken from across the D data subbands. The
subbands in each set nmay be uniformy or non-uniformy distributed across
the D data subbands. [0056] Referring back to FIG 2B, |ocal area A may be
assi gned subband set SI, |local area B may be assigned subband set S2, and
| ocal ar ea W® Mi#§y043829assi gned subband set S3. The base ®CaUSUM4034883] ocal
area A then broadcast the |local transm ssion for |ocal area A on subband
set S1, the base stations in |local areal3 broadcast the | ocal transm ssion
for local area B on subband set S2, and the base stations in |ocal area C
broadcast the local transm ssion for |ocal area C on subband set S3. [0057]
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specific system design (such as the code rate, interleaving scheme, and modulation

[4)) i)

scheme used for that mode) and for a particular channel profile. The required SINR
may be determined by computer simulation, empirical measurements, and so on.

[0063] The coverage area for a local transmission may be adjusted by selecting an
appropriate mode to use for the local transmission. A mode with a lower required SINR
may be used for the local transmission in order to extend coverage near the boundary of
neighboring local areas. The particular mode to use for the local transmission may be
selected based on a tradeoff between improved coverage and spectral efficiency. The
coverage for a wide-area transmission msiy similarly be adjusted by selecting an
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 K is the number of active subbands. A

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



wi rel ess device has know edge of the hopping perfornmed by the base stations
and can performthe conplenentary de-hopping to recover the | ocal

transm ssion. [0059] For random partial |oading, the probability of
collision decreases and the amount of ALCH decreases as K decreases.

Cover age n¥Q 2005943882 extended with a snaller value of BETV{BHPEE3 o smal | er
K also results in | ower overall throughput for a given coding and

nodul ati on schene. K may thus be sel ectléd based on a tradeoff between
coverage area and overall throughput. [0060] For partial |oading of any
type, the transmt power for each subband used for data transm ssion may be
i ncreased wridraubde with e highagspetten] efficiney ox(@3 all tats svidreandsmind a medeayith 8 ansm t
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transm ssion. The received signal quality per active subband is thus higher
with partial Ioagjigg}i%ggﬁgoves the signal-to-noise ratio for the
subband at a recei : 43829 PCT/ US2004/ 034883 15 [0061]
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in each synhie &l iQds/RihstiQrRs.| BY bass RBAGISso FRBmMIRURDEDMpilst whlaeds to
use for local transm ssion may be sel ected based_on a tradeoff _ between

i nproved cointarkepinagsch symbelineripth with glaigfransisgier] Fanthe sebpdimentheipwa iBport a
set of trangya ssi | y mgle a ,at.ed with
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achieve a specified |evel of performance, e.g., .,1% packet _error rate (PER)
for a non-f a@qc-wanbs\vé\nsw%ﬁépgf r c}éﬂqygl?eeﬂapt ¥ gl EHBEANENi t s of
pattern. The FDM pilot may also be transmitted with other staggering patterns such as,
eg.the {1, 2, 3,4,5,6,7, 8 and {l, 4, 7, 2, 5, 8, 3, 6} patterns.

[0066]) As shown in FIG. 7, the FDM pilot is transmitted during the wide-area
transmission as well as during the local transmission. The FDM pilot may be used to
derive (1) a channel estimate for the wide-area transmission, which is also called a
wide-area channel estimate, and (2) a channel estimate for the local transmission, which
is also called a local channel estimate. The local and wide-area channel estimates may
be used for data detection and decoding for the local and wide-area transmissions,
‘ respectively.
{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



information bits per nodul ati on synbol and is determ ned based on the code
rate and the nodul ati on schene. In general, nobdes with | ower spectral

ef ficiencies have lower required SINRs. For each node, the required SINR
may be obtai ned based on the specific systemdesign (such as the code rate,
i nterl eavi NYO3WREME2% and nodul ati on scheme used for thRCTASAN0ME for a
particul ar channel profile. The required SINR may be determ ned by conputer
simul ation, enpirical neasurenents, andl’so on. [0063] The coverage area for
a local transm ssion nmay be adjusted by selecting an appropriate node to
use for the local transmssion. A node with a lower required SINR my be
used for thehdmneladstitnai@nsay ssdeavived in the geserice of sil@rinterfereacafiemmemhbdring
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| ocal and

implements a selected generator polynomial, e.g., g(x)=x"+x"+1. The PN

generator is initialized to a particular seed value (or initial state) at the start of each
symbol period and generates a sequence of pseudo-random bits. These bits are used to
form the complex values for the first sequence.

[0070]  The pilot symbols for the local FDM pilot for a given local area may be

expressed as:
P(k,n) = S(k)-C(n}) , Eq (1)

where P(k,n) is the pilot symbol for subband % in symbol period n. Equation (1)
assumes that the modulation symbols used for the local FDM pilot have values of 1+ j0.

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

where P(k,n) is a pilot symbol sent on subband & in symbol period 7 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;



w de-area fields/transm ssions. Each base station also transmts the FDM
pilot on one interlace in each synbol period with data transm ssion. For

t he enbodi nent shown in FIG 7, eight interlaces are available in each
synbol period, and the FDMpilot is transmtted on interlace 3 in

even- nunbewedossymksed period indices and on interlace 7 RGT/URHH38Fber ed
synbol period indices, which nmay be denoted as a {3, 7} staggering pattern.
The FDM pil ot may al so be transmtted wgBth other staggering patterns such
as, e.g., the{l, 2, 3, 4, 5 6, 7, 8 and {1, 4, 7, 2, 5 8, 3, 61
patterns. [0066] As shown in FIG 7, the FDM pilot is transmtted during the
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achi eved byjosltchagenatimatig or random zing the |ocal FDM pilots for
different | ocal areas_ in frequenc t.ime, and/or code domain, as described

bel ow. [ 0068078 G The JaeabFRNbpots foredifferantieral agras mpay 3o Fbﬁw(’ﬁiﬂvsﬁ. A set

of P and/or randomized in the code domain by using different orthogonal and/or pseudo-

random sequences, respectively, for these local FDM pilots. Various code
orthogonalization/randomization techniques may be used for the local FDM pilots,
including orthogonal scrambling, random scrambiing, and orthogonal and'random
scrambling.

[0074]  For orthogonal scrambling, the local FDM pilots for different local areas are
multiplied with orthogonal sequences across symbol periods. The pilot symbols for the

desired and mterfering local areas may then be expressed as:
PUem)=8(k)-C(n)  and  P(km)=S()-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:



nodul ati on synbols is used for the P pilot subbands for the |local FDM pil ot.
The P nodul ation synbols nay be nultiplied with a first sequence of conpl ex
val ues across frequency and/or a second sequence of conpl ex val ues across
time to generate the pilot synbols for the local FDM pilot. The first
sequence | ¥iWAE4EeRIas {S(k)), where S(k) is the conpl BRTA/al00603888 subband
k. The second sequence is denoted as {C(n)), where C(n) is the conplex

val ue for synbol period n. Different chiracteristics nmay be obtained for
the I ocal FDM pilot by using different types of first and second sequences.
[ 0069] A PN generator may be used to generate the first sequence of conpl ex
val ues. The PN g AL a |linear feedback shift register SR) t hat
i mpl enents a sel ?@?’éﬁlg"ﬁ%@f' polynom al, e.g., g(x) = x15 +x1§f&+ . The PN
generator is initialized to a particular seed value (or initial state) at

the start obgeah (4)5%mBods tRCEfRML kL PIYRAuBARSIcRsS HRYEBCMbBindeSEhidorsr andom
bits. These bits are used to formthe conplex values for the first
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[0071] The reéei {/edﬁﬁsl.ot synbols at. a vvi{ﬁeLeSS devi ce be expressed as:
(K, m) =Hk, HFRCIE e RSt SRy hicn B39 P PUecilel B ek, “ny 15 a pi ot
synbol sent on subband kin synbol period n by a base station in a desired

| ocal area (i.e. g a9y, . i 0n),y H k, n) is an actua nnel
response for thehﬂ Ig'rlﬁr e?%g®+$g§i%Kng805/ 043829 PCT/ U82004F83%83 18
P,(k,n) is a pilot synbol sent on subband kin synbol period n by an

i nterferingwhbfsq iSifihi €Yot the P’ RBArGIODRHY TIhd BGAlse désPaaseldstithste; N) 1S an
actual channel respaonse for the interfering base station; Y(k, n) is a
recei ved pil ot sykds thegetualippulseirasponse {osdis desesd kage pfationad  w(k, n) is noi se

for subband kin ?:?,/H}) %l thé a6(:rn|1a? %nlyu'lse response for the interfering base station;

ﬁm(l, n) is the least-squares impulse response estimate for symbol period n,

£13 th

where the subscript “os” denotes orthogonal scrambling; and

w(l,n) is the noise in symbol period ».

Equation (5) assumes that the actual channel impulse response for each base station is
constant over the time duration of interest, so that A(!) and A,(/) are not functions of
symbol period n.

[0076]  An impulse response estimate ﬁ;, (#) for the desired local area may then be

obtained by filtering the least-squares impulse response estimates for different symbol

pertods, as follows:

1 @L-n/z .
SO == 2, h(nC@,
L n =—(L-1)/2
1 L~D/2 . . )
=T, 2D C@)-C -+, ()-C(n)-C' () + Wl C'(r) B ©
=h()+W(1,n) ,
L-n/2 .
where ZC; (n)-C (n)=0 since C(n) and C,(n) are orthogonal sequences;
n=—{1-1)/2

W(I,n) is the post-processed noise; and



For sinmplicity, equation (2) assunes the presence of one desired base
station and one interfering base station, which is denoted by the subscri pt
. [0072] The local FDM pilots for different |ocal areas may be
orthogonalized in time and/or frequency by transmtting these |ocal FDM
pil ots in wofzbevgss29 synbol periods and/ or subbands, r cIEEI2PAEB4883 However ,
fewer pilot synbols would be sent for the local FDM pilot in each | ocal
area, and thus fewer pilot synbols woukd be available for |ocal channel
estimation. [0073] The local FDM pilots for different |ocal areas may al so
be orthogonalized and/or random zed in the code domain by using different

ort hogonal and/ of, lmg%q@th TG HoSQAVSRRAGE R es (c@SPERNVEl y, for these | ocal
FDM pil ots. Various code orthogonalization/random zation techni ques may be

used for thﬁhélg 84 o iFsQMnPitBﬂtﬁequah&Pgig@é fagaﬂeamﬂe@afmﬁam&bﬂaasf&aﬁrdom

scranbl i ng, ort hogon and® random scranbling. [0074) For orthogonal
scranbl i ng, evehealue ofiL. Mrplebmdes'lcbéwcattdfvﬂélﬁlbﬂn@ inteferingloes) sreameay detive i pl i ed

wi th orthogonal sequences across s rrbol pe The y | s.for the
desi red andan intmiseaesnegsd estimateafie %H@?ﬁ)a@aézx Bﬁ@{w&a@oﬂb% ih

P(k, n)=S(k) C{n) and P, (k,n) S(k C (n) where {C(n)} is_orthogonal to
{C (n)}. AsCs(wowand integmafingi ever (tBg | Bﬂﬁﬂ’eo’% Ollﬂll@gOﬁ@q%f‘éH%el SA SBEPR dngenerate

the first sequenc of .co ex val.ues esi.r

interferi ngequété‘&} r SHoson3) Gergrmpl gj?aflfcéﬁ(‘ﬁi’ﬂ%tr’?ﬁ%o St H?@'c}g ﬂ%%}goofl&n)} and
{C (n)} argcaissdafl otohferdemb r&ﬂmg@ﬁmynhﬁszf@éIdﬁwubawueatbeaﬁnne{mﬁms] A
wirel ess device may derive a | ocal channel estimate by first obtaining a
conpl ex chavar@iogfai n estimate for each pilot subband used for the |ocal FDM
pilot, as Aows E%g Imbdnetk) 1T Jakk. n) /
S(k) Eq (4) O%Eq]uatlrrg (@?gé{a%g S %eggﬁéﬁgﬂﬁﬁ?%%%% Iéleqt?ence across the
pi | ot subbaadsodimentcthe ogthogonslceqehés dredieficedatfollongs: The wirel ess devi ce
obtains P channel gain estinmates for P uniformy distributed pil ot

subbands. The wi E,%I:)e__ss deva![1 e necgjgn)geerj;,_mr’rs afml?;zp__od .r.].t(L-l). Eq (7)

[0078]  For random scrambling, the pilot symbols for the desired local area are
pseudo-random with respect to the pilot symbols for the interfering local area. The pilot
symbols may be considered to be independently 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 l;,,s ()]

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:
b (1) =h(l)+ g,(,m)+w(l,n) , Eq (8)

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

response h,(I) for the interfering local area being smeared across the P taps of ﬁ,, (O 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



I nverse discrete Fourier transform (I DFT) on the P channel gain estimates to
obtain a P- tap | east-squares inpul se response estimate, which may be
expressed as: ha, (1,n)=h(1)C(n)+h1(1)CL(n)+wW(l,n) , Eq (5 where 1 is an

i ndex for the P channel taps of the inpulse response estimte; gﬂe is the
actual i npliPgeosiesspbnse for the desired base station; rPCT(‘i%m‘l“@i“ls act ual

| mpul se response for the interfering base station; h.(I n) is the

| east - squares inpul se response estinmat@lfor synbol peri od it, where the
subscript "os" denotes orthogonal scranbling; and W(I,n) is the noise in
synbol period it. Equation (5) assunes that the actual channel inpul se
response f%ca@ﬁﬁzb E ¥ oﬁtsgtmdié‘atéﬂhat@ﬁﬂsﬁm?nMQ oﬁ]‘yesnr?a-ia:me:uﬂ@anczlztldaetsnuo'o](‘j
interest, so that an ., .(1)., are _not funciions. o od it.
[0076] An |Srvﬁmp'@@r|c@@sa Pl ﬂl}t renc\fropy e pgghlygrng Jecal %é%&%ﬁé‘?&’ea may
then be o [ reﬂ&&%ﬁ&iﬂ@&ma&ﬂd@@tm&tes
for di ffergﬁr}t syﬁ%ﬁ?fmg%grﬁt)dlgghma thﬁsaﬁaré&%(fﬁl%}{z n)U(n) h,,(1) L-
n Y, )n (L-ZJq outichinne) i@pshaldy ﬂ)ﬂmﬂﬂmﬂﬂ@ﬁ)’%\( aijing eap(Ove

=h(l) +i v(I r Lo
or t hogonal Igéﬁh(éfﬁ%‘zegﬁot”mﬁfﬂﬁ%%})d r&éﬂ}m%jjé e po rocgégéﬁelgaélg}age and
WO 2005/ 04 3z RRvEl it/ hi04daB488a@blikk0 In adthﬁdm m&mghﬂbmfscnahkhmg,tcﬂmgmhal
sequences (e.g., L =.3). The |ndex é)f su tio gmggllljat}go 1)8%53 .for an
odd val ue ofstimatioriperforeengecs ot denspdenhon QyBoEaRalty Wn\ﬂier Pet &2 gevi ce
located wi t Qigint BEratif SfViohinets! OCal area may derive

[0080]  For orthogonal and random scrambling, the local FDM pilots for different

local areas are multiplied with different PN sequences across subbands and further
multiplied with different orthogonal sequences across symbol periods. The pilot

symbols for the desired and interfering local areas may be expressed as:
P(k,n)=S8S(k)-C(n) and P(k,n)=S5,(k)-C;(n) , Eq (9)

where {S(k)} and {S,(k)} are different pseudo-random sequences, and {C(n)} and
{C,(n)} are different orthogonal sequences.

[0081] For orthogonal and random scrambling, a least-squares impulse response
estimate ﬁa,(l, n) may be obtained by performing the processing described above for

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

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

response estimate l?,,,(l) for the desired local area may be obtained by multiplying

I;a, (4,n) with C"(n) 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



an i nmpul se response estimate h,,, (1) for that local area by multiplying ha,
(1, n) with C (n) and integrating over the length of the orthogonal
sequence. As shown in equation (6), orthogonal scranbling can cancel pil ot
interference fromthe neighboring |ocal area. However, this orthogonality
may be di sWOrBed433e to channel tinme variations. [0077ACTHERMYBHEYoNal
sequences nmay be defined in various manners. In one enbodinent, the

ort hogonal sequences are defined as fol22ows: C(n)=1 and C, (n)=efor n=0 ...
(L-1) . Eq(7) [0078] For random scranbling, the pilot synmbols for the
desired local area are pseudo-randomw th respect to the pilot synbols for

the interfe I i | & ' bfedbe
F yﬁlgsr? J@éb%hseaésﬁﬂiate% 1P, m@af’g Hor B V?l-t%r?g’taﬂem‘é?% oBaMmed bhsed

i ndependent I'dentically distr I across tine, frequency,

and | o?:al abﬁlﬂﬁa- re&ﬁdqtbmqﬂmﬁh?gé&galﬁimgﬁx clrf&ke lbﬁplﬁh:t ﬁhpmelehényin#alfe is |
initializing the PN generators for different |oc r Wt ifferent see
val ues t hat defpraninedobip thecmbss of didfesent supbagds psed, rttﬁ%%ﬁgégIloﬁrgalop%eént ifier.

[0079] For rand ' : e hWPUE thes Bensfaifsd ivyat e b”
(1) my beEo I‘gmr@ﬁﬂ%gwr%‘%gr%ﬁhﬁgﬁf%}tﬁd@gﬁ?ﬁ‘%‘ﬁnéﬁas i::yISIown'iar:ll equg?i on (4)
to renove tramsnifing dbpiERdEpilatron tmerediatrlnced. 1Ko gkampleathe FOMpulot mgy d¢essi ng

t btain P,_ch i n...estjnat . 3 | . I i
coti et co,  SEURE Rt GOETRl a1 sl Bonofy s IPuBEIE"E DT
may be expr gegmeuas forlderilinghthd )evefficiknts)ofvihé tifje-donfaii( Bltersvbetle wain(dbd n) is
the interference to the 1-th tap of hr, (1), and _the subscript " S;,ngmt es
random scr asktepranngiiarp FI?%F’P@I’@I?@E’“&P&YI aspignedd Gt ?%te?trmhfﬁ@n% ? i npul se

response h, ' i I 1308 FoP Ehiehed MBRh AthnaGIdOBiget he P
taps of hr, 1?/%?6%%’ etﬁgede\lgtgée%eﬁergnlgg% T?%?hmtlgﬁgﬁlafgcglh ar?d i nter fneri ng Ieocal

areas. The MTeakingsdlal dugushpl28e4. r esponse estimate may be used directly as

the i npul se on stimate.far the desired 2 .
PCT/ US2004/ 6083E 3 Dkierept dhanne gstim. d%?yf%n‘gb?*’é?e | ﬁﬂ&gg{’%ggﬁ‘glde PSR o
scranbl i ng eviteless GRAsS mAY tredetrCsi glohs frfitbass siatio@sthaire clankee | Jwaly Hfer fhiel ot

i nterference fromthe nelghboring |local area. Threshol din be perforned
to retain cPhAMER? ransaussipR; than for dee 19cq) TARRIHIESIOH. 1 @SFW@'QI‘I%P%H%%HSPE

for the wide-area transmission may be longer than the delay spread for the local

-

transmission. A longer channel impulse response estimate (e.g., of length 3P) may be
derived for the wide area. A shorter channel impulse response estimate (e.g., of length
2P) may be derived for the local area.

[0084]) A longer impulse response estimate for the wide area may be obtained by
using more interlaces for the FDM pilot for the wide area. Alternatively, the same
number of interlaces may be used for the FDM pilots for both the local and wide areas,
and different time-domain filters may be used for the local and wide areas. The least-
squares impulse 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



zero out channel taps below the predeterm ned threshold. The threshol di ng
can renove nuch of the pilot interference and may provide performnce that
is conparable to that achieved with orthogonal scranbling. In addition,

wi th random scranbling, channel estimation performance is not dependent on
or t hogonal WO2085M438#8y be nore robust in certain operatﬁ'%U%H‘WO?‘tﬁ?‘mnts.

[ 0080] For orthogonal and random scranbling, the local FDM pilots for
different local areas are nmultiplied wvth different PN sequences across
subbands and further rmultiplied with different orthogonal sequences across

synbol periods. The pilot synbols for the desired and interfering |ocal
areas may b&DM piletsse thaéocaPe-nd WideSirkysQpo robtaim differgnt fHiezed ¢hapm] resppnse Eq( 9)
where {S(k) { K ferent pseudo-random sequences, and {C(n)}
and {Cl (n%e qutgllél lc}c ?%1“63‘?1& sequences. [0081] For orthogonal and

random scr afénssng, ’erlﬁ:’taﬁerd mmulsé espoip ehtifate Gapogisen (leml bnwide) bea @iayn) nay
be obtai ned by per f or m_ng tBe pr ocessi ng deschnééad above for ort onal

scr anbl i ng. PEIRESirREacepsed 49 ITRRRSY S BeH 3B s o TR POSHRIOSCISHR BIHFERER] as:
h,, (1, n) =h( L)Clsehtitg b t'ﬁf)s"‘fﬁ(ﬂerd")where@ %\G&)‘: anyiRERr VAIGe, SRS tdpR twitho! "

denot es ort hogonal ~and random scr anb ;gul se response estimte
h,, (1) for mgﬂésbwwpﬂed@ammde@rmwdﬁezmt(&r glding).nandtsopiny | Fleg posb:, (1 n)

Shown 1 1 ecdRrsR: Eayel BBBKY be B vielin REF SREUROBEICRUERST. 2,

(local or vmre@amsareﬁ&nﬂaﬁiealfmsdatamtécﬁolbhﬁmodm@ere =M P The channel
| mpul se response na bei

be vie g ose mai n and an
excess chand®87] ThRefgring &ﬁgﬁﬁ‘éﬁ@oﬁt gl;engarfs 1f P} ‘g‘tmaﬁbﬁdﬁgd Pr PﬁaémE]hannel
i mpul se 1 esRERARIon, BRe SRRRNIZNGM) ABAuIGRSH Fe'é’%u&&h?aﬂcgiﬁiuwnﬁﬁl (&GC Paffgaps. |f

the FDMpilot Is transmtted on one Interlace Wt bbands, en an WO
2005/ 043829 spa/ Rz GrampleAde gransition pifniinsay incluge theFTM pilphse tht thn(tln)lew th P

taps may be [ I

angth ot ¢ o SR8 108 bl pertlat 86 eliid B kel RUGY Spals cy

di fferent Slmbta&mdsf'omﬁedmfmﬂ siBolFdahibg, dt ddast dhel carlipe Eymbol period, and at least
one later symbol period. The transition pilot may also be used to obtain improved

timing for the local transmission as well as the wide-area transmission.

4. Broadcast Transmission and Reception

[0088]  FIG. 8 shows a flow diagram of a process 800 for broadcasting local and
wide-area transmissions in network 100. Each base station in the network may perform
process 800 in each scheduling interval, which may be, e.g., each symbol period for
FDM structure 300 in FIG. 34, each frame for TDM structure 400 in FIG. 4A, or each
super-frame for super-frame structure 500 in FIG. 5.

| [0089]  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 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).



channel inpul se response estimate with nore than P taps nay be obtai ned by
transmtting the FDM pil ot on nore interlaces. For exanple, the FDM pil ot
may be transmitted on two different interlaces in different synmbol periods,
as shown in FIG 7. Techniques for deriving the coefficients of the

ti me- domai WOF20py@B829f or the main and excess channel s aPEI/HE29B4/13488¢ i n
commonly assigned U S. Patent Application Serial No. 10/926,884, entitled
"Staggered Pilot Transm ssion for Chanrdl Estimation and Tinme Tracking,"
filed August 25, 2004. [0083] Different channel estimtes may be obtai ned
for the local and wide areas. A wreless device nmay receive signals from

base stati ofgpophat TRE @vérhéddiaformiioh foerthelme-ayvsadmamonmdsm sedrigadt han f or
the local transm ssion. Consequently, the del aé spr.ead r.the,w dg area

transm ssi omformpatipe fosnger I‘Mﬂhnﬂ'ﬁmﬁ@w@@llaﬁfes preplexes, OEJFﬂg Gt oflesignate
transm ssiop sﬁ‘ués?oglgg%ang *@g@g\ﬁé 35?%&593 ﬁﬂ@s&tf%%mﬂats Sfof §h8- mdefarehengt h

3P) may be er|ve e area shorter annel i npul se response
estimat e (etrgnsmission ereginbliipRRd rma;o beraemissien span aflpeatddotral thervwide-afe0084] A

| onger inpulse res o e r.the d aj.ned_hy using
more i nter | SAUSEES 8%%@?%??@1 pﬁBtr SWBVYIW ﬁeaté?eﬁl rﬁ)ﬁ 1eeiy,mjgt he same
nunber of i BluBiBee SnivaMtrdAEmissios s dmranbmeﬂawﬁs blwtmraar sz-hagt Sirhielyl thieal and

wi de areas, and different tine-domain filters rrxgé be used fqr the | ocal and

wi de ar eas. dathesymbalst for fhei ek tiapgsnisTen jeess POVHRICREE { 9 2 HARSHSSI M SRANde ar ea
may be fil t?@o%qteg%ﬁh% 1l BhnsilsicH oIqRB48Y, ol pflof dyHRORORRIL fobAItIN ! O

derive a f ul'se response st maté red nunber of taps
(e.g., 3P tapst)ard mnltiplm-a&vbnte a&l’aﬁﬁmsﬁhespaaaﬂoeaﬁdlfar&ss pilop (Higek 842 sBashs e

estimates for the . desired | ocal ea Seco et of
T e ol TS TRl T oy b R A s e M SRR vt (0 ¢ e
desired numgimdieemeAP@.g, efoﬂT‘DlV?Brﬁoﬁﬂ@hO@)OE grdip &fesﬁbm@ds hIQQQﬂmeadegﬁient[ 0085]

In general, the tine- domain filteri ng for channel estimation may
performed bésgdforsuperriasus stshise §89)aoT &me gtfpentims-freguency allaeationn @Mr n vvhr ch

tprhfo'lt:DN!t hgl algsr reéﬁ(f a%ﬁ%t eq,s}éjaﬁn%%%%ep ﬂa%@% L]'?or trﬁaﬁgﬁann | rrpul se

response esgi4iat Ehe nnntt;ple\kect evirhead Sufopmates| pitots rehd siatacfoer th lmaaldmdvmde-

filtering my be perforned, dijlerentiy pgighe WO 2005043829
[0091]  FIG. 9 shows a flow diagram of a process 900 for receiving local and wide-
area transmissions broadcast by network 100. A wireless device in the network may
perform process 900 in each scheduling interval.
[0092])  The wireless device receives a broadcast transmission with both local and
wide-area transmissions (block 912). The wireless device processes the TDM pilot to
obtain frame and symbol timing, estimate and correct frequency error, and so on (block
914). The wireless device identifies wide-area and local channels being served using
the WIC and LIC, respectively, which are shown in FIG. 5 (block 916). The wireless
device may thereafter recover the local transmission, the wide-area transmission, or
both the Jocal and wide-area transmissions from the received broadcast transmission.
[0093] If the wireless device is receiving the wide-area transmission, as determined
m 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



23 FDM pilots for the local and wi de-areas to obtain different filtered
channel response estinmates for the |ocal and w de-areas. [00861 The
filtered inpul se response estinate for a given (local or wide) area may be
post - processed to further inprove perfornmance. The post-processing nay

i ncl ude, &v@2005/888% ng the last Z taps to zero, where ECHA$200&0H8B2 | nt eger
val ue, setting taps with energy below a predeterm ned threshold to zero
(thresholding), and so on. The post- pr2kessed channel taps nay be
transfornmed with an DFT to obtain the final frequency response estimte
used for data detection and decoding. [0087] Referring back to FIG 5, the

transition ghlosk 978)Y P Weeksd dedéhﬁtEﬁ’lﬁﬂoceseé‘stﬂhmtaOijmﬂolsr@r sy witeaintz at i on,
acquisition (e.g., "automatic gain control (AGC)),_ and  so on. For, exanple,

the transi t it@nssien “ﬁﬁyﬂwenmdeéee ¢ hanebyostimate ang ofurthert in areordanss. Wi fai n
CiLering ! emBRGlio HRP acPRide LAl %ﬁn&%{é e Pl lRhC I RhiRidiOhn Sy MDO! S

obt ai ned for e current sy perlo | east one earlier synbol period,
and at Ieasu'ecoaemﬂiemaarfosyachohdqaaﬁaclttmétloémt@rmhﬁblmkﬂﬁoml | ot may al so be used
to obtain| m for the local tra sion asvvel

wi de- ar ea tr sﬁfESI?'F Wlfgle FAE S TV H1es E%ﬁntﬁa%ﬁassﬂ?&gf)t tgﬁilf'%ggh] FIG
8 shows a f|b%@k¢4@9th€ﬂntl§8° witelBdsQfe0R6 d&altiblekesin@qt6csics dYerhemidinfometion

wi de-area transni ssions in network 100. _ach base station in the netwrk may

perform pr dewtbelogalgransmission tadsiesaning theytimpnisayency lagationoipach Joeal changel  each
syrbol et odfgt. EOM Si0Ch A AR0ARFUS o ARED o) B T iy

structure 4 super - super - ane structure 500
in FIG 5. [F%hd Bahstidropilats ﬁmﬂethatrmmnhssmsspmssalbnate&fanthmepﬁad (blnck

accordance wi.th irst .codi.n u che 0 sel ected for
the wi de- arg§4 Rvess drmpg e %@%@F"g‘l‘?‘l@ %ﬁ?@?@”ﬁﬁﬁ ﬁf’%}f 5‘%&%3’3 Pla
transm ssi onjetiob OcrdﬁnﬁtllﬂéxesDaét@ sfyﬁibofa fc@C&le 1dcﬂaaﬁd3itna§| en 1i1t§re@tr geasyld in
accordance with a second codi nodul ati on schene selected for the

| ocal transriaggnission @@@H@@ﬁ@tbfgoa éhedoc@i/ trasmissiosy (blosk e fberwiralessidedron
(bl ock 814) .40y LISLEN ﬂ%OQAtQQs B&s"f&d'ﬂ{ #ﬁlcﬂnudlﬁ.”}ﬁs es@g d&] S dnddier t he

| ocal and w dearea transm s ons tTo ac ne cover age. er head
i nf or mat i on estimate hand |fodledr mndccmrdiaﬂe&iwaﬂl tar demodwdsionnand sdededieg rschense (bl ocks
1 18). F | | .
816 and 8 8)app1|1:c[a>Mep%or tte Io%aril transmission and recovers the data for each local channel of
interest (block 950).

[0095]  If the wireless device is receiving both local and wide-area transmissions,

—+
2

then the wireless device may perform the processing in a different order than the order
shown in FIG. 9. For example, the wireless device may demultiplex and process the
overhead information for both local and wide-area transmissions as this information is

received.

5. System

[0096] FIG. 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



the wide area, FDM pilot for the local area, and transition pilot are
generated (bl ocks, 822, 824, and 826, respectively). WO 2005/ 043829

PCT/ US2004/ 034883 24 [ 00901 The overhead information for the w de-area
transm ssion and the overhead information for the local transm ssion are
nul ti pl exed03MS®4I8A%i r desi gnated transnission spans (BSITHERWIREI/ g 834) .
The data synbols for the wide-area transm ssion are nultiplexed onto a
transni ssion span allocated for the wi #8-area transmission (block 836), and
pilot synbols for the wide-area FDM pilot are nmultiplexed onto a

transm ssion span allocated for this pilot (block 838). Simlarly, the data
synbol s f or irisismidsiomnalA datespnbol s omodulatiom siymbpl fox data,cmil @ nsoduladins sysldlon span

all ocated for the, locgl transnpission | ock..840 and pi | for the
| ocal FDM Pi4 LRI %qfﬁ'i %d“&ﬁ%ig ¢ éﬂ%ﬂﬁ‘%’?f86“%‘%‘?&8;&3%"'@%?@3% or this
pil ot (bl ocksBIR) M-BAM arld R"GH) S it PRSI Y 0ZD hlsE FPuated thedF M amg of
subbands (e.g., for FDM structure 300), a time segment (e.g., for TDM
structure 4b@sition pilotuler dfe widsazaads wWhichabase PFEtl@ebQ?‘grhek’n@é. I'proyiges the
super-frame r L t i e Y103kl O { Qi TDM
and transit F%Ir!\ a}p{‘?ltpgg){sesﬁ%?#érﬂ{sﬁhgna ?%Q%‘gﬁdﬁg?ﬁge?&ggﬁggn%?kalé?%ema

mul ti pl exedpfdobsaakl0284ddeives latarfiut 4 iqohlexmemission madsdundes rl G, ippeeesses thet s, and

data for the |local and wide- area transnissio are then_ broadc bl ock
846). | 0001 Jocph ate, gind psperates Pﬁt&\ﬁyﬁ*’%la T focgl %P%SEB%%""%ER#%?& ?’ggéesf"\gfi ng

| ocal and wijggs 2186 @endratB e FRMPBEd RaRatRasilotd Yorthé Wedak a7d0n whivh bedeess
device in the network may perform process 900 in each scheﬂul ing interval.

[0092] The wiatien 48K) Gelongeandoprivides the fate40d 280t syBbRlnTASIEAOH PPt h | ocal
and - wi de- a%ﬁl?tl&%{ﬁpslﬁ?és"ﬂ{ésctgiﬂgﬁﬁédoﬁtaﬁlaﬁ@?or“ﬂﬁInﬁ?ﬁbé’@é‘lé&&i BEREgpSes the

TDM pilot toO aln frane an I'mng, estimale and correct frequency
error, and searies fablorsc kuchO4s}) for Exemples ethether thevidde is dontwifle-ersavgrdiscalr ea and

| ocal channel s hei.ng _.served using . the WC an | C, respectively, which are

shown in FI Gan%l_“fsb‘?‘bgw @ype,%we&wqd&ogggge _ﬁﬁgﬂek%tﬂrwesf)ﬁgr eafter recover the
local transnag@sj on MhEBlcedR28 ARtibleARES 95t GRd plbt syidls tdrahé real ardnd

W de-area transm ssions fromthe received broadcast transm ssion. [0093] If

the wir el eswidegezsecas well as symbely formeverhiead inforaation #/d thes TP piletconie ther i ned
subbands and symbol periods allocated for these symbols. A modulator (Mod) 1028

performs modulation in accordance with the modulation technique used by network
100. For example, modulator 1028 may perform OFDM modulation on the multiplexed
symbols to generate OFDM symbols. A transmitter unit (TMTR) 1032 converts the
symbols from modulator 1028 into one or more analog signals and further conditions
(e.g., amplifies, filters, and frequency upconverts) the analog signal(s) to generate a
modulated signal. Base station 1010 then transmits the modulated signal via an antenna
1034 to wireless devices in the network.
[0099] At wireless device 1050, the transmitted signal from base station 1010 is
‘received by an antepna 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 fo 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



in block 920, then the wirel ess device demultiplexes and processes overhead
i nformation for the w de-area transm ssion to determ ne the tine-frequency
| ocation of each wi de-area channel of interest (block 922). The w reless
devi ce al so denultiplexes and processes the wi de-area FDM and transition
pi | ots frowoi2ees/msgmsnm ssi on spans allocated for theseP@EIVBROMGHBHck 924)
and derives a channel estimate for the wde area (block 926). The w rel ess
devi ce demul ti pl exes data synbols for tfie wi de-area channels of interest
fromthe transm ssion an allocated for the w de-area transm ssion WO

2005/ 043829 PCT/ US2004/ 034883 25 (bl ock 928). The wirel ess device then

processes t E@fo@ﬁﬁ Aats Y& oh dnGhe tREvM digr Sinthdls for tiedetab Barmissioniwitthiae
wi de-area channel estimate and further in accordance w.,th a

_ I g quDdtﬂl ation
and decodi nipcalcenns! appnate srionpydata Néte?ﬁl‘a’ec-"h#?are?‘?l‘é‘f‘?siiﬁt§§}"8h° 20 YPecovers
the data fof;Each dhiisdbhdibNA0Nefla (il Bimdb] A8 krAVaRl dokfi0ddiia| 1 he
w reless device Is receiving the local transm ssion, as determned in block
940, then t kenhels for disslodalvindewidemdat tiqnbmissionsateda demaliipleaer GRearopp 3062.

i nformation__ for | ocal, transnissi o 0. determqn h LR f ncy

| ocati on of T@%\gﬂe‘itt%f ta fre eﬁ?m%ﬁst rth%flgf‘lﬂ’% s g%‘é)"?’ b%’%eg&%\tn{orn gl%ggs devi ce

al so demul t hid BXFS FOAIRT RA6SHREHobEratios @ILRsFEMoatchtherdorai.t i on pilots from

t he transm ssion s%‘%ns al l ocated for, these pilots (bl ock Qéff) and derives a
£

channel est (00408 f Bemplipleres 1083 pravides detested plate isymbels fornall \Wiepreas

devi ce denul . r I : ' from
Che Ctr anonfiebfiie BE A fy SHERRR dolaipl AR 1072 AR BI AL, Ao R o) e
Wi rel ess dewymimls fdreril ealcelmsnds ofi éntekastatosannBE| datd erocesser (1061 R¥% da8ni ssi on
with the local ch | estipate and, furth i n C W I h

denodul at i oHmé'[?lga‘)rg@ggm"ﬁﬁssgstﬁalﬂréiemé‘:ﬁlﬁﬂ’eé3‘6 ‘Iiecf‘g'?ﬁ?ﬁ?gdre%g{églﬁa&arsgﬁg‘%s 2 on and

recovers t heheQati@afkd ra@abfidoaakestdmbaeith of appliokiae eahoduitionlendBeoding0095] | f
the wirel ess device is receivi n% go h 1 ocal and w de-area t(; ansm ssi ons,
RiGr

then the wi F@eaiggndpiavides dggodsd f;ﬁ @lﬁé"i‘&'%@%ﬁl%?ﬁl?ﬂ AR 4HaPTRERSSBr der

domil 1 pl ox P RPAE thdudticRia e Bliog B el B e R e v

Wi de- ar ea t ammppticskle clemodslatidri snd décodingtsciame and providies dekoded data for the

* local transmission. In general, the processing by demodulator 1060, demultiplexer
1062, and RX data processors 1072 and 1074 at wireless device 1050 is complementary
to the processing by modulator 1028, multiplexer 1026, and TX data processors 1022
and 1024, respectively, at base station 1010.
[00101] Controllers 1040 and 1090 direct operation at base station 1010 and wireless
device 1050, respectively. Memory units 1042 and 1092 store program codes and data
used by controllers 1040 and 1090, respectively. A scheduler 1044 schedules the
broadcast of local and wide-area transmissions and allocates and assigns resources for
the different 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



5. System [0096] FIG 10 shows a bl ock diagram of a base station 1010 and a
W rel ess device 1050 in wreless broadcast network 100 in FIG 1. Base
station 1010 is generally a fixed station and nay al so be called an access
point, a transmtter, or sone other term nology. Wreless device 1050 may
be fixed oWhHWHPE8ANd may al so be called a user term REFUSHHEHEI3e
station, a receiver, or sone other term nology. Wreless device 1050 may

al so be a portable unit such as a cell l8r phone, a handhel d device, a
wirel ess nodule, a personal digital assistant (PDA), and so on. [0097] At
base station 1010, a transmt (TX) data processor. 1022 receives data for a
W de- ar ea tnanstikgbe Rdatkd offsiteUrpagitttOindt 1(32eadss atelrR. 1934 neydbedasited

i nterleaves, and synpbol maps) the w de-area data, and generates data
synbol s for athe Slig, 389 se\PP-2005/ 043829 PCTI US2004/ 034883 26 transnmi ssi on.
A data synbedo1pg) 2 THRGHIAHIESRE SYRERRY dtegbﬁbsi@haeinaqagg.,a;nnmst 3hi QR marol s a
conplex value for a point 1n a signal constellation for a nodul ati on schene

(e.g., M PBaye trigndpdvantdgesooven) comntiertah sgheme dbat droatloasys diffssniglynesreft es t he

FDM and transition pil.ats f t he W g ea i.n,whi ch, base | 1010
bel ongs and%ﬁﬁ%ws éls‘Pn[‘%ﬂgr ta‘?lgc}éaﬁﬂd%i ﬁgstt’qé%/%'mp%exfn @rsc{l%ng%vﬁegééﬁgérl g%e 0 a
mul ti pl exer cédvpoyidé @@fve friquelcd divarsitp tieqaks convéifiddhal @hem emceledch tirofa | ocal

transm ssion from sources 1014, processes the | ocal,K data,_ and genetrates
data symbol SrARRIsSRRIs (rapsmitieq aanasTtass e syremcbangw ingleadpt omrpygigie RE,

generates thg, fiOMepshdt g@&ﬁiufyglaan@&dh%és deRbritell BeteRCAlovAcbRvdr it DS bas e

station 1010 bel ongs and provides the data and pilot symbols for the |ocal
area to nuirtdepeanddem@ivinte Fhtypeoof tragsmissionwdihl assinghRF amitdhat i tpsd the

sel ect ed based various.f.act or.s such as [.ex e t her data is
for w de-ar gglggr 88‘&1‘*“"3{- rgghr’ingl?‘gﬁw, e{aﬁség%%étﬁe Wrﬁge??%%véce\é\ggf’?ﬁgség%er age
for the dat aonvfitiob s@i&me[zﬁ@%gu%l Intultidle REr unt@ 26 reavved pleak eretithgpebasfa and
pil ot synbols for the |ocal_ an wi de areas as well as synbols for overhead

i nf or mat i on TAAIEH SPRAPYRAifTEeniJRY 6hamAEs. subbands and synbol periods
al I ocated f"{’Gﬂlr()bfse[‘h%y'fga.illﬁauesp‘d%ﬁﬁé@tlﬁfeh( M’Bg) %r%gé)&st\%%‘f[gfiﬂér% Fj%gér“ gtron in

accordance wth the nodul ation techni que used by net 100. exanpl e,
nmodul at or 1@G@8sopsgorpever chenaiORBY beothpleatentsd byrvatihes mednsi pfanesample, these

techniques may be implemented in hardware, software, or a combination thereof. For a

hardware implementation, the processing units at a base station used to broadcast
different types of transmission may be implemented within one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable
gate arrays (FPGAs), processors, controllers, micro-controllers, microprocessors, other
electronic units designed to perform the functions described herein, or a combination
thereof. The processing units at a wireless device used to receive different types of
transmission may also be implemented within one or more ASICs, DSPs, and so on.
[00105] For a software implementation, the techniques 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



synbols to generate OFDM synbols. A transmtter unit (TMIR) 1032 converts
the synbols from nodul ator 1028 into one or nore anal og signals and further
conditions (e.g., anplifies, filters, and frequency upconverts) the anal og
signal (s) to generate a nodul ated signal. Base station 1010 then transmts
t he nodul aMsy2083/¢#38 vi a an antenna 1034 to wirel ess dBYT/HEN04/G3488Re
network. [0099] At wireless device 1050, the transmtted signal from base
station 1010 is received by an antenna29052 and provided to a receiver unit
(RCVR) 1054. Receiver unit 1054 conditions (e.qg., filters, anplifies, and
frequency downconverts) the received signal and digitizes the conditioned
signal to genesintiadea, aid e @hcdtd Maf Aaw gplicilitfanather astaion Beoriputl 060
perfornms (e.g., .OFDM, _denodul ati on on the data sanples and provides

recei ved pi [B5entifg#peificatigng synchroni zati on (Sync)/channel estimation unit

1080. Uni t 1GHG7A! Shely -u\glﬁﬁgtc?iﬁ"ﬁ?llg@%tges SRUBLARnlbo B dnRGS bitRAde M Enabf54

determ nes ‘frane and sy on the data sanples, and derives
channel est iamatressofioskillachdn |tbe adrt amdmaslieder arse atbe bpresetit gnventien.r edetivesd pi | ot

synbol s for _t .areas, _uni 080 vi d the s | tigd.00. and_channel
esti mat es ténozig%o%lfsa? gll’esiﬁté'éoéﬂ’ﬁmﬁr"g@i aéga%ﬁﬁgppql?%ﬁgﬁﬂséns%aﬁga}gee dul at or
1060 and/ or afd thenchéid mincibBRQGefibdergiéih aiagbe kBPlibd® oB{20 Bhbddmeits without

PCT/ US2004/ 034883 27 perfaqrns data_ detection on the received data synbol s
for the | oc&FPatnghEAMSas sRirlpR sropmhefl the dpuentioh ok, thesRTpseRt Evelionisids dat a
det ection oRntNR4tEEEEMRG HahSeribliRbts HBln!HRRin Yt drMeaBc i@ BE v RREON W th
the w de-area channel estinmate, and provides detected data synbols for the
| ocal and wischpesonsistent mithrhepringipdestand aovkd fieahwesdisslased hédeimix) 1062. The
detected data synbols are estimtes of the data synbols sent by base station
1010 and nmay be provided in log-likelihood ratios (LLRs) or sone other
form [ 0010Qdo10eul WHABFSCLATMEIPIStVi des detected data synbols for all

wi de-area channels of interest to a receive (RX) data processor 1072 and
provi des detected data synbols for all |ocal channels of interest to an RX
data processor 1074. RX data processor 1072 processes (e.g., deinterleaves
and decodes) the detected data synbols for the wde-area transm ssion in
accordance with an applicabl e denodul ati on and decodi ng schene and provi des
decoded data for the wi de-area transm ssion. RX data processor




1074 processes the detected data synbols for the local transm ssion in
accordance with an applicabl e denodul ati on and decodi ng schene and provi des
decoded data for the 1local transm ssion. In general, the processing by
denodul at or 1060, denultiplexer 1062, and RX data processors 1072 and 1074
at wireless device 1050 is conplenentary to the processing by nodul ator
1028, multiplexer 1026, and TX data progessors 1022 and 1024, respectively,
at base station 1010. [00101] Controllers 1040 and 1090 direct operation at
base station 1010 and wi rel ess device 1050, respectively. Menory units 1042

and 1092 sty ELRMNG ORISR INUBNFIONSSRE Ry FOrnigws| ers 1040 and 1090,
respectively. A schedul er 1044 schedul es the broadcast of |ocal and

wi de-area transnmi ssions and all ocates and assigns resources for the
different transm ssion types. [00102] For clarity, FIG 10.shows the data
processi nd- f or tmréﬁ@geébmaﬁ@wﬁwﬂaa W‘W%‘ﬁiﬁ‘?&%?ﬁﬁ?“ﬁ%’i Yo or med by two
di fferent dat : L: 0] 1 i ce
Tos0. The dat S"SrBIEaRPfgadbr PRide-AREGaRLAhOR ondPd A RARISLRSBUE B 101 by

a singl e dad@arheeasmdsion bepitienefrobes plusdlty bPRadddibtersnd the hetwesk; devi ce
1050. FIG 10 al so shows the processing for two different types of
transni ssi on. mpltipjexieg data fany lasalntbansmagsianyqrde a séconddransimissiamspait the

diff t t i d, by.b tati 1Q10 d
Cocer vad By LAt BonE Sontdtun d EaPeh pLNF PTAIIR R Eraro it Blovs. a1 | of

- \ ! g ; o y
the units tor %E@ca?%@%%l%goéaq%gﬂbﬁﬁggréa%%@%sﬁ%sKrl}ea WEsﬂuglgmyl n genera

these units may at the sane or erent sites an

comuni cat e viwheretn theslacofomdnd wileiava trambtsissidols thr@diplision gadtpledr ces 1012
and WO 2005/ 043829 PCT/ US2004/ 034883 28 1014 namy be | ocated off site,
t ransni t t EfDMhptithithedatafar e lasa! Bansmisgign. angywhrseindba fisst andtseeondr ansmi t

site, and . 03] 7 ltiplexing schenes described . herein (e.g., in
Flos. oA vaRRson bR e A0S At st Ry G S RERGTERPETREN, 8T8 FBRER Echons ¢ ha
broadcast predieter i tirhy d@Fatn. transm ssion on different RF channels. First,
the nul tipl exi ng schenes descri bed herein can provide nore frequency
diversity than the conventional schene since each type of transmssion is
transm’ttgd aclthoss h ?ntir s¥lst,em_t?fandvvi dth instead of on a single RF

: e method of claim 1, wherein different local transmissions are sent from

different subsets of the plurality of transmitters.

3 The method of claim 1, wherein different wide-area transmissions are sent from

different pluralities of transmitters.

4. The method of claim 1, further including:

multiplexing data for venue transmission onto a third transmission span, the

venue transmission being sent from a smaller subset of the subset of the plurality of

transmitters.

5. 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.



channel . Second, the multiplexing schenes described herein allow receiver
unit 1054 to receive and denodul ate all types of transm ssion with a single
RF unit that is tuned to a single RF frequency. This sinplifies the design
of the wireless device. In contrast, the conventional schenme may require
multiple RF units to recover the different types of transm ssion sent on
different RF channels. [00104] The teqﬂniques descri bed herein for
broadcasting different types of transhission over the air may be

i npl enented by various neans. For exanple, these techniques may be

i npl ement ed i p, har dvar &, .1 Sof in ke WirSledrbaddasimethorieafilizésor a hardware
i npl enentlat i oﬂ?efnﬁg progééazgﬁ%%gﬁl?geat ra base station used to broadcast

di f f er enty {1hRESal HleqhERYSITV BSIroRulTpexie (ORDMNENt ed Wi thin one or nore
application “specific integrated circuits (ASICs), digital signal processors

(DSPs), digital signal processing devices (DSPDs), progranmmable |ogic

devi ces (PLDs field ra bl e e, arravs.. .
control | f(a7r s, EF@%&é‘&q%@W‘E rﬂgegﬁr&ggré%)r{‘gs,“_grggﬁer Clé‘%‘(‘c)?'?g’ﬁﬂ&ﬁ%i ts
desi gned &g BELALAL KAk BGhLRSioHES & itdR Behd1RE A ofa frame ol windreian

t her eof . T processing units at a wreless device used to receive different
types of hbE@BRAGSSEQARsIRSpah sl idesialifteqnenysdbbindsiusabladordatiror e ASI Cs,
DSPs, and so on. [00105] Eor a software inplenentation, the techniques
descri bedrarsmassionimy seeond timespgmertof Wia Mo dul es (e.g., procedures,
functions, and so on) that performthe functions described herein. The
software codes may be stored in a nenory unit (e.g., nmenory unit 1042 or

1092 in R4 G ) nithPARIMEET WlerdinhOgSa 561 the ocgl tramsomibsion isanultipled or
1090). The nenory unit nmay be inplenented within the processor or external

to the prame$seosr thamalhhsable fegency saanngdetoeduemintsafarendey coupled to the
processor via various neans as is known in the art. [00106] Headings are
i ncluded herein for reference and to aid in locating certain sections.

These heagli ngs,are } Gt MR i GldeeMes descri bed
WD 2005/ 8%3823*‘%&9%8%@%‘8@&@%&8@& ?Hsetra g‘%}ﬁthgﬁ elrat,rglgsr%@?ﬂ‘gse concepts nay
have appl §gakidfifie/plurality BEfrafgfitietyis niulilegidootito frel)eerenytsubbarsfsabatfareat i on.

[ 001071 The previous description of the disclosed enbodi nents i? provided to
enabl e  orthogonal to frequency subbands used by at least one other subset of the plurality of

transmitters.

10.  The method of claim 8, wherein the data for the local transmission is multiplexed
onto frequency subbands pseudo-randomly selected from among all usable frequency

subbands.

11.  The method of claim 1, further including:

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.



any person skilled in the art to nake or use the present invention. Various
nodi fi cations to these enbodinents will be readily apparent to those skilled
inthe art, and the generic principles defined herein nay be applied to

ot her enbodi nents without departing fromthe spirit or scope of the

i nvention. Thus, the present invention is not intended to be limted to the
enbodi nents shown herein but is to begccorded the w dest scope consi stent
with the principles and novel features disclosed herein. 1001081 WHAT IS
CLAIMED |'S: 30 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. A

met hod ofi2 br optcasthoa®f dial 11 "wRerdin' thk €fst ahd Sdad sbdinglandrdtodhlagdridi ng:

mul tiplexing data for a wide-area transm ssion onto a first transm ssion
span, t hechemjegerezselegtedrbanedibn dewiredmenergge fonthe wislerarepod dodat y  of
transmitters in the network; multiplexing data for a |local transm ssion onto
a second TRPURASHPRSFERESR SN the |ocal transmission being sent froma subset
of the plurality of transmtters; and broadcasting the |ocal and w de-area
transm ssions via a wireless link, wherein the data for the w de-area
transm sg3.on The rhéthed @f viakh O, whérkinthe ¥@end tdvhg whil nddidatitat &héme hidhe | ocal
transm ssion, and wherein the first and second transm ssion spans are first
and secoAdwirspecal effiviancy thantbe firstepding and mddudatiorofchamege exterdr mi ned ti me
duration._ 2. Tf}e &\Eéhoﬂ of claiml1, wherein different |ocal transm ssions
are sent SVEGHRE 195 FEPBHITABUBSEPR: of the plurality of transmitters. 3. The
met hod of claim11, wherein different wi de-area transm ssions are sent from
different pluralities of transmtters. 4. The nmethod of claim1l, further

i ncl udi nid. miThei méthwi nfcldixh a1, vohereirthe fitst anding and avodubitioreschbme Has a

transm ssi on span, the venue transm ssion being sent froma snaller subset
of the slisesspestral eificiency Hianthe sqcond cedingnrd moslulationghemet hod of cl aim 1,
wherein the data for the wide-area transmssion is frequency division

mul ti plexed (FDM with the data for the local transm ssion, and wherein the

first antgssecmadnéthadohtiaih 9 fusthePmcRiding:i rst and second sets of frequency
processing the data for the wide-area and local transmissions based on the

transmission in which the data is sent and data type.

16.  The method of claim 1, further including;:
multiplexing a first pilot onto a third transmission span, the first pilot being
suitable for deriving a first channel estimate for the wide-area transmission; and
multiplexing a second pilot onto a fourth transmission span, the second pilot

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

17. The method of claim 16, wherein the first and second pilots are each multiplexed

onto different sets of frequency subbands in different symbol periods.

18.  The method of claim 7, further including:
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



subbands, respectively, obtained with nulti-carrier nodulation. 31 6. The
met hod of claim11, wherein the wirel ess broadcast network utilizes

ort hogonal frequency division nmultiplexing (OFDM. 7. The nethod of claim 6,
wherein the first transm ssion span includes all frequency subbands usable
for data transmssion in a first tinme segnent of a frane, and wherein the
second transm ssion span includes all frequency subbands usable for data
transmission in a second time segnent 38f the frame. 8. The nmethod of claim
7, wherein the data for the local transmission is nmultiplexed onto fewer
than all usable frequency subbands to reduce interference. 9. met hod of
claim8, Wnermhhﬁpi&xéﬂgﬁa@%oﬂéIPﬂt)h@ntp&*f@ﬁfe@trséﬁé’lfrf@g\‘%yfs?‘gﬁ?‘fdr%eus Jgﬁ Iset of the

I lity, of transmtters i | & ipl t
or  hogonHiStEePEIR G RaHRd BeBE AR Reoh R e ka1 The

pLural !t G oeidy AliaBle!bPASiviAp o s deRbied eqfmate fmmth8 locahgamsmissiore dat a f or
the |l oca ran ssion is nultiplexed onto frequency subbands

pseudo-randomy sel ected fromanong all usable frequency subbands. 11. The
met hod of claim1, further i c}Hugli n :?Brogessi ng the data for the w de-area
transmi sdf-on The meked @hrREmip: fyrpes IN& odi ng and modul ation schene,

uherein the PAEESHEdnEcBal Pilol BitnMhdFmBEaMI sédRnERIeD th theBubidtpl exed

onto the fir m Ssion span; and proCessing the data for the |ocal
transni g g plivaBECENtEARARWYS] WhereRethe setond gilobfor dmcsubsehdfabé plurdithefre,
wherein the processed data for the local transmssion is nultiplexed onto
the secommnsmittessisosthogonalde at lgast one othengecqad pilet foF atleast,pne Pthefsubsel n ¢ he
first and second, coding and nodul ati on schenmes are sel ected based on
desired ObthePdwalinget FHEMURYE: area and | ocal transnissions, respectively.
13. The method of claim 11, wherein the second codi ng and nodul ati on schene
has a |ower spectral efficiency than the first codi ng and nodul ati on schene

to exten@dg. The method of claim 16, further including:
generating the second pilot with a pseudo-random sequence assigned to the
subset of the plurality of transmitters, wherein the second pilot for the subset of the
plurality of transmitters is pseudo-random with respect to at least one other second

pilot for at least one other subset of the plurality of transmitters.

2. The method of claim 16, further including:

multiplying modulation symbols for different frequency subbands with a
pseudo-random sequence assigned to the subset of the plurality of transmitters to
obtain scaled symbols, wherein the pseudo-random sequence is used for each symbol
period; and

multiplying the scaled symbols for different symbol periods with an orthogonal
sequence assigned to the subset of the plurality of transmitters to generate the second
pilot, wherein the second pilot for the subset of the plurality of transmitters is pseudo-
random in frequency and orthogonal in time with respect to at least one other second

pilot for at least one other subset of the plurality of transmitters.

22, The method of claim 1, further including:



coverage for the local transm ssion. 14. The nethod of claim 11, wherein the
first coding and nodul ati on schene has a |ower spectral efficiency than the
second codi ng and nodul ati on schenme. 15. The nethod of claim11, further

i ncludi ng; processing the data for the wi de-area and | ocal transm ssions
based on the transmssion in which the data is sent and data type. 16. The
met hod of claim1, further including: Bltiplexing a first pilot onto a
third transm ssion span, the first pilot being suitable for deriving a
first channel estimate for the wide-area transm ssion; and nultiplexing a
second pil ot onibplaxing@averhead anformatiomier Hisamidetaren wansorigsion oo atbirdg
suitable for derivin econd channel estimate for the | ocal transnlssion.
17. The rERBYSIH" S é’ﬁ‘ﬁ%‘ﬁe wherein the first and second pilots are each

mul tiplexed gni kifng(%fv%ﬂ{eaa%ﬁnﬁgh&{ﬁﬂws%l ﬁ‘df?&lﬁﬂﬁ%n'dﬁt&h?&&&ﬁm synbol
peri ods. 18. The claim7, further 1ncluding: multiplexing a first
pi | ot ontteardirfifsemespanset s of frequency subbands used for pilot transm ssion
in different synbol periods of the first time segnent, the first pilot being
suitable for deriving a first channel estimate for the w de-area

t ransm ssj,0n; ifferen ets of
frequenc?subgggg‘e%ﬁ%de “JIJ h%fﬂ&@?etxx?gﬁ r}%agﬁ'hghn%?# fo? L&{ é&ﬁ%ﬁ peri ods
of the seagaRphidsioNEnaRANE Mequéhty andaRNElocRidnaf ek d&a%ﬁéﬁn’ﬂ’l‘& tﬁ@wldﬂeerl ving a
second channel estinmate for thé local transm ssion. . The nmethod of claim

16 furt resea irmslnuahlmg -and evleareinithgovérbeakipomohagoh éar mﬁldtahnaMImDnal

equence .a d to the, ,subset _of th Iurallt of t smtters, wherein
the secorfﬂg‘ﬁ? Sirequsncy Rad SmRlBgatian oficacTifase shangt foF the logalSFAneTEEN; <
orthogonal to at |east one other second pilot for at | east one other subset
of the plurality of transmtters. 20. The nethod of claim 16, further
i ncl udi n@4. gefihe atetlng] dfredaisel; Gindhgiihelidigt h a pseudo-random sequence
assigned to the subset of the plurality of transmtters, wherein the second
pil ot for thesdegsiagithefirstpad swwdaqnﬁmlsgmntspmsbmd en gniasaquaé afidata tdom wi t h

respect 19, fcadt85the WiGe QL etranss%gs';]on and an amount of data to broadcast for the

local transmission.

25.  The method of claim 1, further including;

adjusting the first and second transmission spans based on time of day.

26.  The method of claim 1, further including;

adjusting the first and second transmission spans based on a predetermined

schedule.

27.  Anapparatus in a wireless broadcast network, including:

a multiplexer operable to receive and multiplex data for a wide-area
transmission onto a first transmission span and to receive and multiplex data for a local
transmission onto a second transmission span, 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



pilot for at |east one other subset of the plurality of transmtters. 21.
The nmethod of claim 16, further including: multiplying nodul ati on synbol s
for different frequency subbands with a pseudo-random sequence assigned to
the subset of the plurality of transmtters to obtain scaled synbols,
wherei n the pseudo-random sequence is used for each synbol period; and

mul tiplying the scal ed synbols for di8ferent synbol periods with an

ort hogonal sequence assigned to the subset of the plurality of transmtters
to generate the second pilot, wherein the secon {lot for the subset of
the plurality tmhsmtae'tsmimw&bl?@b"é’é@@é‘ithﬁg?féb?ﬁcfjWP4ef%rﬁﬁ§?8§mggﬁggrt hogonal
intime with respect to at | east one other second pilot for at |east one
ot her suﬁéétw‘fﬂ?esﬁﬁ‘é plurality of transmitters. 22. The nethod of claim1,

furt her i ncl ylidndh (it bRlaBXisR HeroicRk hanstsionitopomdiifamubocy divsion de- ar ea
transm ssion onto a Ir transm ssi on span; and nul tipl exing, overhead
i nf or mat jnaRipléXing (GFDMG,akhéreantheidstifonthe vide-ardadtansmissiomisdMESivEiP s pan.  23.

The method of clalm 22, wherein the overhead,information f t he wi de-area
t ransni seubiplexedi(ERMvith E@réﬁ%ﬂ&%r‘;ﬁ’“ﬁmﬂ%ﬂ’%@?e‘%Qﬁﬁ'{ﬁgta channel for

the wi de- area.transn ssi;on i } iof@dd o for the
| ocal trgw&?%wani’ﬂ@‘lgg? %l%ﬁ? %%@gé%ﬁgggﬁ%@g(#gggt?ﬁ]&g%ﬁseach dat a

channel fqa¢ tiﬁﬁla%eélﬁ&w of I fRH &I a5 vHbrein e sefhred trendmidsiof sparainalutles allir t her
including: selecting the first and second transni ssion spans bas;d on an
anount  ofregithay tubbahdeasidde forfdata transmissinn inracgcendimasegent offbe SAM&mount  of
data to broadcast for the local transm ssion. 25. The nmethod of claiml,
further including: adjusting the first and second transm ssion spans based

First andsec rarRR a2 A g T Chet ermine. schedul e
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.

29.  Theapparatus of claim 28, wherein the first data processor is further operable to
generate a first pilot suitable for deriving a first channel estimate for the wide-area
transmission, wherein the second data processor is further operable to generate a
second pilot suitable for deriving a second channel estimate for the local transmission,
and wherein the multiplexer is further operable to multiplex the first pilot onto a third

transmission span and to multiplex the second pilot onto a fourth transmission span.

30.  The apparatus of claim 27, wherein the multiplexer is further operable to
multiplex overhead information for the wide-area transmission onto a third
transmission span and to multiplex overhead information for the local transmission

onto a fourth transmission span.



27. An apparatus in a wreless broadcast network, including: a nultiplexer
operable to receive and nultiplex data for a wide-area transm ssion onto a
first transm ssion span and to receive and nultiplex data for a |ocal

transm ssion onto a second transm ssion span, the w de-area transni ssion
being sent froma plurality of transmtters in the network, and the | ocal
transm ssion being sent froma subseigof the plurality of transmtters; and
35 a transmitter unit operable to broadcast the | ocal and w de-area
transmssions via a wireless link, wherein the wrel ess broadcast network
utilizes orthogonal frequency division nultiplexing (OFDM, wherein the
data for the w de-area tyansnjssion is . ti.ne division nultiplexed (TDM wth
t he data3tor Theappaeans ?{%ﬁgﬂiﬁ%‘rﬁf ”i)ﬁln‘é‘#'gg‘n the first transm ssion span
includes all frequenc S bB ShaHs Habedoon fi r st
time segnent Hf" OﬁF%%%e?gQ?gﬁ]gﬂee#el n l?hge'ﬂssgg%{ncgﬁﬁ%ﬁgﬁbss?on span i ncl udes
al | freguencunsshandsbreadtlseror Bie Wilearts Rasmissioroand an amvepbefdiatd e

segnent of the frame. 28. The apparatus of claim 27, further including: a
first dabmadeastéadbe looplraisirdssion.pr ocess the data for the w de-area

transm ssion in accordance with a first coding and nodul ati on schene; and a
second data processor operable to process the data for the |ocal

transm sgiLon j Y dj nodul ati on scheme, and
wherein ??Te n‘thaPg%é%ﬁﬁ{agﬁé%%%s%?%&?%%%b?g%% processed data for the
wi de- area trmess 6pmaislekiagidae for & stide-ama sransmissionspdmadingt t o mul ti pl ex
the processed data for the Focal transm ssi on onto tfle ecopd transm ssion
span. 20 trambrissippapan, the wide-argp Fapemisyies being semdTem aglugplity grocessor is
further operahle to ene({Kﬁte a first pilot suitable for deriving a first
channel é’g‘f‘? eés’lncﬂ‘egﬁté" tle-area transnission, wherein the second data
processor is H&:ﬁﬁ%f M@?l@ﬁhg data D€ AAL RardmisiDotop decdndstrasatibsiorf or
deriving a second channel estimate for the |ocal transm ssion, and wherein
the nul t isparexies lotal tfansmissiondmeingsene from ssubsetef the plueality o trapsmigiersont o a
third transm ssion span and to nultiplex the second pilot onto a fourth
transm s€n8n span. 30. The apparatus of claim27, wherein the nultipl exer

i's further Opr?\reﬁ@ for {n%adcasting the multiplexed data for the local and wide-area
transmissions via a link,
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 transmission span includes all

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

33.  The apparatus of claim 32, further including:

means for 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

means for 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.



mul tiplex overhead information for the wi de-area transm ssion onto a third
transm ssion span and to nmultiplex overhead information for the | ocal
transm ssion onto a fourth transm ssion span. 36 31. The apparatus of
claim27, further including: a controller operable to select the first and
second transm ssion spans based on an anount of data to broadcast for the
W de-area transm ssion and an anount of data to broadcast for the |ocal
transm ssion. 32. An apparatus in a w7 el ess broadcast network, including:
means for multiplexing data for a wi de-area transm ssion onto a first
transm ssi on span, the w de-area transm ssion being sent froma plurality of
transmtters in the network; neans for nultiplexing data for a | ocal

transm ssion onto a second transni ssion span, the |local transm ssion being
sent fradw a %bapparafustdielaph@ﬂaﬂwthyr weludingasm t t er s; and neans for

b d t th [ tipl d dat [,

T T kS ane o roBPs ot plolanag iRl Fandileidh Spafdt oo T oSt ons

f requencléei rgé]éld ?a'bﬁerl‘ H%F iVih a%bm\a{uﬁﬁ @ﬂmat@"ﬁﬁ" thib Wl&@ﬁreddfaa\sfr@afmdnhmdm de- ar ea
iV

transm s tiplexed (TDM with the data for the | ocal
transm ssi on,mé@iﬂgﬁﬁlrﬁumlpeexﬁmg Stecondpiot creo mfpwﬂ‘auanmﬂsadespaﬂ thef r equency
subbands usable for data transm ssion in_a st t| 1; of a frane,
and wher sscond pléotélsm‘ﬁdlltablgrfgﬁd%%‘ilbﬁlaﬁﬁaﬁdFh"ﬂ‘l‘f!j%%m%qt orftﬁggl%é cy subbands
usable for data transm ssion in a second tinme segnent of the franme. 33. The
appar at uUSAFUE-m 32, further including: neans for processing the data for
the w de-area transm ssi on in accordance with a first coding and nodul ati on
schenme, wherein the processed data for the wide-area transmission is

nul ti pl eskd Ofe@pphratis ofstaitr 3 furttes irsludingin; and means for processing the

data for the local transm ssion in accordanc second_ codi ng and
modul ati on scheans foripeltipl wwevgh%@@@gawaa? r:‘,\t%? “Pﬁ‘éa\'ea Smﬁ’c’dorﬁ'sm ssion is
mul ti pl eéﬁt% aotﬂ transm%sglo%r}%a“a%r&sm ssion span.

means for multiplexing overhead information for the local transmission onto a

fourth transmission span.

36.  The apparatus of claim 32, further including:
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.

37. A method of receiving data in a wireless broadcast network, including:

receiving via a wireless link a broadcast transmission included 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;

if the wide-area transmission is being received, demultiplexing the data for the
wide-area transmission from a first transmission span; and

if the local transmission is being received, demultiplexing the data for the local

transmission from a second transmission span,



37 34. The apparatus of claim 32, further including: means for nultiplexing
a first pilot onto a third transm ssion span, the first pilot being
suitable for deriving a first channel estimate for the w de-area

transm ssion; and neans for nultiplexing a second pilot onto a fourth
transm ssion span, the second pilot being suitable for deriving a second
channel estimate for the local transm$sion. 35. The apparatus of claim 32,
further including: neans for mnultiplexing overhead information for the

W de-area transm ssion, onto a third transm ssion saan;. and neans, f or
mul ti pl exi ng WhereHeH dak rdhg witde-1167 rpRunsgeals tradudsios Bk a  fourth

transm ssi ' 1h f .of cl aj , I i i ng: neans
for sele ?'?%‘d%‘ﬁﬁ‘gﬁ‘fe %rg& foé%‘aeé@gag(ﬁhgﬁsglﬁgmin?s%%%snpégsf&tf}gd;ngoﬁ gén%gn anount  of
data to hr.aselsivh shas 4re GirVad@-saédanl ﬁrﬁage;mew, %ﬁa&ﬁbe@ﬂ of@PtaRie. Of data to
broadcast for the local transm ssion. 37. A nethod of receiving data in a

W rel ess broadcast network, including: receiving via a wreless link a
broadcast _trapnsm ssi on .i pcl uded, of ,a ., wi de-area transm ssion .and a | ocal
transm ss”ﬁon?ﬂ‘h@e Oéélfégé’é‘%?r‘ghg’iﬁ%@e&ﬁ%@fﬁﬁ‘%‘é‘ﬁta’?arBﬁ?%msfiP%fsal ity of
transmt i -he. : r i SS i sent froma
subset O?ﬁ@ﬁgﬂc&c{ljrgﬁoﬂ?{}ﬁ‘@% lrgth g:@%ﬂytﬁ’ ellrhg?lg??fatfﬁg&?\}@%? gjraggﬁ{sglgﬂ'saﬁl{assi on is

bei ng r eceieveid thedystibid pdcend nansmBsidatsparisire file andsétondrses df firgadricgsi on from
a first transm ssion span; and if the local transm ssion is being received,
denul t i plsakbangsragpegtively s drtainpd withomplt-carseronpdwpdenf rom a second

transm ssion span, 38 wherein the data for the wide-area transmssion is
time division multiplexed (TDM with the data for the | ocal transm ssion,

and wher 8on 11k el ot AAIRR7 DR ereld T HIARARANDIARE Wigd Bleadand second

time segnents, respectively, of a frane. he nmet hod of claim 37,
wher ei n thhaesrdissian fiopriotte the skezond tind segment fos therlodad transmission.

40.  The method of claim 37, wherein the wireless broadcast network utilizes

orthogonal frequency division multiplexing (OFDM).

41.  The method of claim 40, 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.

42.  The method of claim 37, further including;
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
if the local transmission is being received, processing the data for the local

transmission in accordance with a second demodulation and decoding scheme.

43.  The method of claim 37, further including;
if the wide-area transmission is being received, demultiplexing overhead

information for the wide-area transmission from a third transmission span; and



frequency division nmultiplexed (FDM wth the data for the | ocal

transm ssion, and wherein the first and second transm ssion spans are first
and second sets of frequency subbands, respectively, obtained with
multi-carrier nodulation. 39. The nethod of claim37, wherein the first tine
segnent for the wide-area transmssion is prior to the second tine segnent
for the local transnission. 40. The method of claim 37, wherein the wireless
broadcast network utilizes orthogonal frequency division nultiplexing

OFDM). 41. T t hod of .claim40, wherein the first t

R R R R R A R i T

tinme Segrfﬁpﬁe%cagggﬁszﬁgsioﬁ mwrgj Qar{sﬁﬁss&ﬁ\ﬁ'ﬁﬂ transm ssion span includes
ands l'e for data

all frequency su usa transm ssion in a second tine
segnment of the frame. 42. The method of claim37, further including: if the
W de-area transm ssion is being received, processing the data for the w de-

area trardnm sdhemethpdfclaimedd whereimthe overhead infprmation fos thewiflecrseddi ng

h X d _if.the,l 1 SSi i 8, bej i ved i h
ot ot or patsmision SieRE brebRARS oAttt IotoR B 2dhl 58 st B ABERET S, o and
decodi Ng & RiBmissioh, anB vHEREN We SferhéAl iRToPrhatibh! FdrRE IdcACk Mtbnliskiod f t he

W de-area transm ssion is being received, demultiplexing overhead

i nf or mat iindicdtes fredqueney ded smedotatmmsifiesch data Ehamme ot Hierldcaltansmiss®non span;
and 39 if the local transmission is being received, demultiplexing overhead
information for the local transmssion froma fourth transm ssion span. 44.

The met hqlq of Tﬁé ﬁliemoﬁ?bfcmﬁrﬁ ﬂxrhﬂe g{%}/lf\d%&e.ad information for the w de-area

transni ssion indicates frequehcy an | ocation of each data channel for

the wide- areH the @ixrires ansmikidn\M iRy recéibed, overhead i nformation for the
|l ocal transmission indicates frequency and time |ocation of each data
channel for the | clemultiplening alisbpilot fepm a thied rensinigsion spami m 37, further

including: if th i de- t i SSi i s, bei ived . d | tiplexi
first pilot from SRige iy shamrelpsimaion epidsarkg mammpsion skt
esti mat e thofirst piotyitie- ar ea transm ssi on based on

processing the data for the wide-area transmission with the first channel

estimate,

46.  The method of claim 45, further including:
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 channe!

estimate.

47.  The method of claim 46, wherein the first and second channel estimates are

respectively associated with first and second impulse response estimates having
different lengths.

48.  The method of claim 47, further including;



the first pilot, and processing the data for the w de-area transm ssion with
the first channel estinmate. 46. The nethod of claim45, further including:
if the local transmission is being received, denultiplexing a second pil ot
froma fourth transm ssion span, deriving a second channel estinmate for the
| ocal transm ssion based on the second pilot, and processing the data for
the |l ocal transmi ssion with the secondOchannel estimate. 47. The nethod of
claim46, wherein the first and second channel estimates are respectively
associated wth first and second i npul se respons Linate

e havi n
di fferent | enperismingthuestwlding o gereout shanreltzps (Pff#‘f—' it 'Wé‘?ﬁﬁd FSrPQ!‘g%o
perform ng. threshol dj to,.zero ,out ch el of the first inpulse
responseeé‘é‘f‘i’tﬁé}ﬂaéaf‘héélg‘é'raef'rﬁgl)%e%rqugggﬁ%?he%g’%adm ned threshol d; and
performng th il s el BKHRk] thpPs! b sédondsiagil respoutes e
response est#%g{}g{l%g?wg@é&@gﬁ%\% a second prgget erm ned threshold. 49. The
met hod oOfesghateth4tSre bblewed secomd pfadeter mpreddbreehatilned t hreshold is equal to

the second predeterm ned threshold. 50. The nethod of claim46, further
including: if the wide-area transm ssion is being received, processing the

{1058, PLLSL A0 gty Ghefle L83k ARl TReSBIRULIA W el anler | ve

the first™ch transm ssion is being received,

processi %gc&nheprg&&mn@almswla,h a second set of at |east one tine-domain
filter to derive the second channel estimate. 51. The nethod of cl ai m 50,

wherein the first and second sets of at |east one tine- domain filter have
i 1 or ont3coof b Giednebol IS 46, RFHer SETMiBBar at us in & wi rel ess. broadcast
network, incl 4 0@ide-area ransmission is being received, processing the first pilot witha
first set of at least one time-domain filter to derive the first channel estimate; and
if the local transmission is being received, processing the second pilot with a

second set of at least one time-domain filter to derive the second channe] estimate.

51.  The method of claim 50, 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.

52. A wireless apparatus in a wireless broadcast network, including:

a receiver unit operable to receive via a wireless link a broadcast transmission
included 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,

wherein the wireless broadcast network utilizes orthogonal frequency division

multiplexing (OFDM), wherein the data for the wide-area transmission is time division



a receiver unit operable to receive via a wireless |link a broadcast

transm ssion included of a wide-area transm ssion and a | ocal transm ssion,
the wi de-area transm ssion being sent froma plurality of transmtters in
the network, and the local transm ssion being sent froma subset of the
plurality of transmitters; and a demultiplexer operable to denultiplex data
for the wide-area transnission from& first transm ssion span if the

Wi de-area transnmission is being received and to demnmultiplex data for the

| ocal transm ssi om.a,.secon ransm ssion .span, if.the |ocal

transm s@?%ﬁleixgd g@?% “fnggﬁe\ff@g"’, g\ﬂ{%}éﬁﬁ8fﬂq1“f’ﬂ%mﬁ‘9e1 ‘é’ls‘?eB} Q‘aecfgatst net wor k
utili Ze%ﬁshﬁ‘ﬁ%@anﬁﬁ&&l&&%v{réﬂ . hﬁ,‘ AbbaRdy dsableqsi dskaHArMissionigaei n t he
data for the wide-area transmssion is tine division 41 nmultiplexed (TDV

wi t h t hdirettirae fagmerttef h fraale, andimdweras therspconddrarismisshen §pandhclutesalsni ssi on
span includes all frequency sybbands usable for data transm ssion in a
first tifRIUERGHMbPaRds usa l?eafﬁéaat&m“ﬁﬁés’@ﬂh“?ﬁ%oggéﬁﬂ%ls%&’%ﬁﬁ’éﬁ?é?ﬁ@ﬁ“%pan

i ncludes all frequency subbands usable for data transm ssion in a second
time segnent of the frame. 53. The apparatus of claimb52, further

i ncl udi rgg; am@hppé}aggwammggpﬂhmbpmkmdm acess the data for the wi de-area
transm ssion in accordance wth a first denodul ati on and decodi ng schene if

t he wi de- ar ea data prosessersipenatile tdpioness tiecddty byt thendideamadresmission idat a f or

the local transm ssion in ccordance. wi th a _second denpdul ati on and
decodi ncs¥ARME With ¢ sstidsmad Watignandaler ng@eg@lﬁg\eﬂ@ &Y. 54. The

appar at ys, Qfn; &l 1%%%5 ﬁ%ﬁfe%i dhdt @&55@?%%%%953{52 P\eegﬁgarrl WahBREssRRghabl e to

derrul ti pl ex over hea rmati on r ansm ssion froma third
transm sgtardasdeanith b sédoad WedtodulRiontanddeiddifif Sthent i Ghel@cdl eaMbv@dioand to
denul tiplex overhead information for the local transm ssion froma fourth
transni 9&beIng ggsaiveds the local transmission is being received. 55. The
apparatus of claimb52, further including: a channel estinator operable to
derive a first channel estimate for the w de-area transm ssion based on a

first pishot YRewAdrituseeaim 80 whérbin'tHe HERDRIPISR %Wu?@l@ﬂog ra%l@‘?o W de- area
transmssion is being received and to derive a second channel estimate for
demultiplex overhead information for the wide-area transmission from a third
transmission span if the wide-area transmission is being received and to demultiplex
overhead information for the local transmission from a fourth transmission span if the

local transmission is being received.

55.  The apparatus of claim 52, further including;

a channel estimator operable to derive a first channel estimate for the wide-area
transmission based on a first pilot demultiplexed from a third transmission span if the
wide-area transmission is being received and to derive a second channel estimate for
the local transmission based on a second pilot demuitiplexed 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.



the | ocal transm ssion based on a second pilot denultiplexed froma fourth
transm ssion span if the local transm ssion is being received;, and a

denodul at or operable to process the data for the wide-area transm ssion with
the first channel estimate if the wi de-area transm ssion is being received
and to process the data for the local transm ssion with the second channel
estimate if the local transm ssion igzbeing received. 42 56. The apparatus
of claimb52, wherein the receiver unit is operable to receive both the

W de-area transm ssion and the |ocal transm ssion concurrently by tuning to
a si ngl e sqr adiie dppREataeyclai 52, Aviwirein teseceippamat is operabie Wwireedies®otvr oadcast
network, including: neans for receiving via a wireless |ink, a broadcast
transm sshowiderareaittansmaissign angl dee lgeal sranprmissipn seprently by quping oas i ssion,
the wi de-a ,e%transm' ssion being sent froma plurality of transmtters in

t he net\/\éi"i‘? SAYEMPe | ocal transmission being sent froma subset of the
plurality of transmtters; nmeans for denultiplexing the data for the

Wi de-area transmission froma first transm ssion span if the w de-area
transm ssyon AswipelessGppaceiyind wiraldssteaadeastoretderkuindlydiegi ng t he data for

the local transm ssion froma second_ transmssion span if the,l ocal

transni ssi on meamefionseceing viad, W'Whlé?sell“ﬁf aﬂﬁ@%ﬁa?tetfﬁgﬁﬁ?%ﬁ'égféﬁdﬁg%mr k
utilizes arthogqnal freque L Vil SIo QR o i X% ; ift t he
ata 1 or HEAAJEmpss il SREK hlitatflsidfh e A flnidion BARE Sert LM i 11

the data g@f ablifaliQGH trankitedts aiheMetWdiR fidthe heval fras¢mistioabsimgseiton span
i ncludes all frequéncy subbands usable for data transmssion in a first

ti me segrfemb achbsat bf theplurality efteaneinittartie second transni ssi on span incl udes
all frequency subpands usable for data fransm ssion in._. L Lime
segment of t hg‘eﬁ?%lg’éBe"@gﬁ‘&?’ffﬂg%‘éﬁtﬁhs‘{‘%wi K08y g??"'F‘ﬁ‘?P ﬁgoﬁlqlgglé udi ng:
means f ory. i | B i 1Re AAlE R TtrdnBiistiorlSs BEiR@réceMREMLLREI on i n accor dance
with a fqa?\gﬁl?sg@%g’grtg{}ﬁgn ana eaecod?lﬁsg sc%er#egi f the wi de-area transni ssion
i s being recgiedrsior desiuliplasing die dute krghé logalttrensohagsiorf pomtdeecorut al
transm ssion in accordance with a | ,

transmission span if the local transmission is being received,

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 transmission span includes all

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

58.  The apparatus of claim 57, further including;

means for processing the data for the wide-area transmission in accordance with
a first demodulation and decoding scheme if the wide-area transmission is being
received; and

means for processing the data for the local transmission in accordance with a

second demodulation and decoding scheme if the local transmission is being received.

59.  The apparatus of claim 57, further including;



second denodul ati on and decodi ng schenme if the local transm ssion is being
received. 59. The apparatus of claim57, further including: 43 neans for
derul ti pl exi ng overhead information for the wi de-area transm ssion froma
third transm ssion span if the wi de-area transm ssion is being received; and
means for denultipl exing overhead information for the | ocal transm ssion
froma fourth transm ssion span if tlag | ocal transm ssion is being

recei ved. 60. The apparatus of claim57, further including: neans for
dermultiplexing a first pilot froma third transm ssion span if the w de-
area transnm sseans fosddmiltiplexingowesbieadrinfongafiar fod dhneividebreritngsmissiesond pi | ot
froma fourth transm ssion spa,P if the local transmssion is, bejng

recei v_ed,r_°f?eaa“‘é’df'6?‘“saéﬁ“?ﬂ Hyrd ﬁer“_é‘f’e'éFﬁ&rfFf’é‘Fmésé’_c"i“rfﬁ ging Jrceiyed; WUe- area
transm ssi Onerg;@:ﬁﬁqor &’é}?%Iiﬂ%ééélf@%vneghéaﬁtinfoiméﬁ'{rhWrQﬁﬁ' %Eﬁ%ﬁﬁsﬁﬂ%iﬂgfﬁc%xﬂ'ﬂ I'S

bei ng receiv means a secon annel "estinate e | ocal

transm sfdueth hasadssish spandf grdomd rphdmissidn istbeihg recédbed.r ansm ssion is being
recei ved; means for processing the data for the wide-area transm ssion with
the first channel estimate if the wi de-area transm ssion i s being received;

and means for roces'i_i?n(gf t]he %a f or. cilgc'a | ocal transm ssion with the second
channel %sjti WPPFPHE T8Eh f.‘FH}th’i' "Bt i s being received. 61. A nethod
as clai med i Nnediih égmélltﬁtﬂwesz a flsk YildSFrdIe B BhiRd ﬁ%ﬁ%lsgr%ﬂ swmlﬂ It théhvgfeence to

t he acconpanyi ng draw ngs. .~ An apparatus as clainmed in claim?27,

subst ant amh lyansrsiskiends beidg seeiviedd with reference to the acconpanyi ng

drawi ngs. 63. An gpparatus.as clainmed in claim 32, substantially as herein
descri bed wi t'ReANsdPIed nElpleyingsesend Riletiam g feriifragamisaien sgan if Meret hod as

cl ai med ]Oreamaq]ismi%%n i§Upi§tgqg<f§ii\?el Ly as herein described with reference to
the acconpanyi ng draw ngs:. _. ,E' Wi rel ess apparatus as clained in claimb52,
subst anti al | yméshsier ®drivifke s ¢ikdtlRRghnel estimate for the wide-area transmission based
on the first pilot if the wide-area transmission is being received;
means for deriving a second channel estimate for the local transmission based on
the second pilot if the local transmission is being received;
means for processing the data for the wide-area transmission with the first
channe] estimate if the wide-area transmission is being received; and

means for processing the data for the local transmission with the second channel

estimate if the local transmission is being received.

61. A method as claimed in claim 1, substantially as herein described with reference

to the accompanying drawings.

62.  Anapparatus as claimed in claim 27, substantially as herein described with

reference to the accompanying drawings.

63.  Anapparatus as claimed in claim 32, substantially as herein described with

reference to the accompanying drawings.



with reference to the acconpanying draw ngs. 66. A wirel ess apparatus as
claimed in claim57, substantially as herein described wth reference to
t he acconpanying drawi ngs. 67. A nethod substantially as herein described
with reference to any one of the enbodinents of the invention illustrated
I n the acconpanying drawi ngs. 68. An apparatus substantially as herein
described with reference to any one of the enbodinents of the invention
illustrated in the acconpanying drawi ngs. 69. A wrel ess apparatus
substantially as herein described with reference to any one of the

enbodi nents of the invention illustrated in the acconpanyi ng draw ngs.

64. A method as claimed in claim 37, substantially as herein described with reference

to the accompanying drawings.

65. A wireless apparatus as claimed in claim 52, substantially as herein described

with reference to the accompanying drawings.

66. A wireless apparatus as claimed in claim 57, substantially as herein described

with reference to the accompanying drawings.

67. A method substantially as herein described with reference to any one of the

embodiments of the invention illustrated in the accompanying drawings.

68.  Anapparatus substantially as herein described with reference to any one of the

embodiments of the invention illustrated in the accompanying drawings.

69. A wireless apparatus substantially as herein described with reference to any one

of the embodiments of the invention illustrated in the accompanying drawings.



