WO 2006/ 110445 PCT/ US2006/ 012826 1 RE- ACQUI RI NG SI GNALS OF A W RELESS
BROADCAST NETWORK BACKGROUND CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ 0001] The present Application for Patent clains priority to Provisional
Appl i cati o 200811068/ 669, 554 entitl ed "TECHN QUES FOR REEROQAIDGHTZE2EON | N A
MOBI LE BROADCAST SYSTEM' filed April 7, 2005, hereby expressly

i ncorporated by reference herein. Fiédl d [ 0002] The present disclosure
rel ates generally to tel ecomruni cations, and nore particularly, to
systens and net hods to support a nobile comuni cations device capable of
comuni cating via a wirel ess broadcast network. Background [0003]

Wrel ess and W r ekB-aeqimrose castals etmvar KREaES BRUOGkysTEptwred t o provi de
various data content to a large group of users. A conmon wireline
broadcast network is a cable network that delivers nultinmedia content to
a |l arge nunber of households. A cable network typically includes headends

and distribution nodes. Each heaig&(g% 8 ves prograns from various
cho%Ra

sour ces, generat es a separate no for each program

mul ti pl ex nodul at ed S | | __of the prograns onto an out put
si gnal , %@ﬁﬁ'@ m ﬁ%PBmé}ﬂ?st ribution nodes Each
program ma&. di strl but ed, over _a_w de geographic area gg an entire
state) or [#00d}gThe preseporpplisrdon fr &atepclaims picrity yg P mEét“é‘Wah PHGaHOR i on

node coveng, %0%69%11‘&1tﬁé&a‘TMIQIIESeF@)RdRE ACQUISITON B &2 NIOBILE A
communi ty). Each distribution node receives the output signals fromthe

headends, BROAPEAEXe8 YSREM D diltdatiwdl sh AP8F s hexgby t ¢xeressly gingerporatpdp by

di stri but eorehd febsincoverage area onto different frequency channels, and
sends its out put signal to households withinits coverage area. The

out put sidibdd for each distribution node typically carries both nat| onal

and | ocal ra whi ¢ often sent e nodul at e naI S
That oro OIRPF s PEieED PRBoShnet Shmdll B B R iR 8 pRosddoner
net wor k t pafisilatl$, Akt and haetBéds fo0suppbe! € Ssobile vish@sunivdtions Rictide

coverage area of the network. Ho e{) 3 wirel elsés broadcast network can
capable of communicating via a wireless broadcast networ

Background

[0003] Wireless and wireline broadcast networks are widely deployed to provide
various data content 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). Each distribution node covers a specific area within the wide
geographic area (e.g., a community). Each distribution node receives the output signals
from the headends, multiplexes the modulated signals for the programs to be distributed
in its coverage area onto different frequency channels, and sends its output signal to
households within its coverage area. The output signal for each distribution node
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. However, a wireless broadcast network can



WO 2006/ 110445 PCTI US2006/ 012826 2 differ froma wreline broadcast
network in several key regards. One way in which the two types of
networks differ is that nobil e handsets nmay encounter service disruptions,
or ot her =t1006/t19445t hat requires themto reacquire or PewyRmhs/@nszme Wt h
t he broadcast signal being transmtted within the wrel ess broadcast
network. Wiile this concern has beenZpreviously addressed in various
wirel ess networks in different ways, there remains the need for nethods
and techni ques to control reacquiring wreless broadcast network signals
in a way wiffecfrompwirebine broadoastafetverkdnesvest keneegaulsdQae wayhn stialitthe i zes

over head, ,.or gﬁgmp{’ﬂ&g‘”mjé‘?mg@ {gﬁ%‘m\l?\ﬂfegﬁﬂgs %fm%}hgncggﬁt ?e‘fﬂ??lhi;e fons

resynchroni z gn vantageously u muf ti ple
dat a chanoebthembdtivity, that Frequircethame® resqeoe for cesyngenhige sndh the badadeasea

specific si | s. SUMVARY .[00Q5] .One aspect, of a (e ,comuni cati ons
device r eF’ﬁggg’e’E‘@ tﬁ‘nWB{thdV 1&'?’“ Bﬁﬁé’%}ﬁe&ﬁﬁ ﬁfoﬁg"aﬁt W‘g%}fg‘z}g bﬂ% gsheqnegp hgs

Wi rel ess Beaagdeasislaidsssdd inlvarioaLoirel s aetwirkdintdiffrentasd@ Clheretrb@ailg oadcast
si gnal having an overhead portion and a data portion is received and a

failure, e nead formethedseangteriniqyes iy aHekIsRcayrmgairsless hupadcest #oteEs ed on
the failug i i PRAGQRYL R HRAGAL:S whicndgiiiSksi ned
and t hat 5 P%lgé?pfwgy%gﬁrcﬁggg%@%gﬁﬁgvgn ?slét}ﬁgn&r eacqui r ed. FOOOG.I%%Anot her
aspect of omerhedd] becawmiinforarionmnstad bt the alagosymdlolst losresymchronize hith a of
reacquirin broadcast signal . of .a wireles 0 anefwork, |n '
rocor dancaie it PRER Sy Rleaspot Re p fiel b RRRHE M IR ot e o ea
portion agpkcifid dgmals-sat decapareh boific skenaBcei ved. A first failure, if any, is
detected in the w de-area portion i ndependent of detecting a second
failure, if any, in the |ocal-areaSPMMARY. The broadcast signal is then
reacqui red when either the first or second failures are detected. [0007]
Yet anot h¢e005% pe@neobspactmobial mobiteommonitations ddeice celates| @t @ sméthodaoflevi ce

that includes .a receiver confiqgured.to, receive a brqadcast signal .froma
W rel eos. THPUHAERE PNELRRIH ORE "B RS HAMR] RerTar S Wi 28 ar on
port l on afﬂ%e@t, k&clﬁ”badtﬁﬁasjgrﬂpﬁé\ﬁ@%“an I{F&héi@\ﬁoﬁﬁmadn‘éloa q4ae lpyﬂi%ﬁ i rdReREESSOr
configured to detect a first failure, if _an in the wi de-area portion

i ndependentd afailyes Eanysip recebintihe brogfiyagh dgmal dgfegiedi Rasedeon thefilureat ea
portion; B4 of theAbReheal Hokt ©hehQuirON bAbmtifG SRCELY e bP ARk © the

br oadcast
portion is then reacquired.

[0006]  Another aspect of a mobile communications device also relates to a method
of reacquiring a broadcast signal of a wireless broadcast network. In accordance with
this other aspect the broadcast signal having a wide-area portion and a local-area portion
is received. A first failure, if any, is detected in the wide-area portion independent of
detecting a second failure, if any, in the local-area portion. The broadcast signal is then

reacquired when either the first or second failures are detected.

[0007] Yet another aspect of a mobile communications device relates to a device
that includes a receiver configured to receive a broadcast signal from a wireless
broadcast network, the broadcast signal including a wide-area portion and a local-area
portion. The device also includes a processor configured to detect a first failure, if any,
in the wide-area portion independent of detecting a second failure, if any, in the local-
area portion; and is also configured to control the receiver to reacquire the broadcast

signal when either, or both, the first or second failures are detected.



signal when either, or both, the first or second failures are detected. WO
20061110445 PCT/ LS20061012526 3 [0008] A still further aspect of a nobile
conmuni cations device relates to a device that includes a receiver and a

processor Wen29pd/ad44si t h t he receiver. The receiver is EOHUPWA#AS260

recei ve a broadcast signal froma wre|ess broadcast network, the

br oadcast signal including an over head® portion and a data portion. The

processor is configured to a)detect a failure, if any, in receiving the
br oadcast &Q@Eal; b). determ ne a art of the overhead portion to,
reacquirel d oft stidustihariagpest ol ppopije eQipppRFations dpueeralaiss toradevicgequi r e

the part ahaitiRQu@ses b&aFePRd hORoREsd: Fﬁgﬁé@%ﬁaﬁt‘: retnal Tl[eofé?iall%xj i 1s

under stood t hat other enbodi nents of present invention w econe

readi | y aspaiigned tto meprive askioadesgt pignalhfomy & Wireesst hevadenst oaiwegk.déeai | ed
descripti 16 g PRI WY hgygg cri;be | v. variou di_ment s
of the i n\%g%atqc%()g?n%@hlv\g?hg#@ 2?’1 us ergg Pgﬁﬁ %&g %Mg?t? rE)l‘oj}étlo\rﬁéa)p?ez ré)?g%@ﬁrefs

i nvent i on cosfigapdtl @deéctatfhibure.dfidnyd i feeeieing theebdoadtanesigml;d)detetrains@aver al

details are capabl e of nodification in various.other .respects, all

W thout B RRGPPRA PRUCR s Erestp ot g &R ot SEREOL B BrreT .
Accor di nglty reatf@reth@parnastha bokrhat dbttR of @ebroddch®Bigasle t 0 be regarded as
illustrative in nature and not as restrictive. BRIEF DESCRI PTION OF TILE

DRAW NGS [[060s]] VRid @idsrstoReiedt Sthef ebotimelte§5the ProgeiiiisRhlidNFilbsba ar e
illustrated b exanple, and not by way of limtation, in the

way o
accorrpanyirﬁ*@ﬁ%r @B%WQ% to ivse skifled ip gloe a1t frng the ifpliaygng detwded dessxiptipn.ar y
Wi rel ess L ] ' | NGl t he
b caent i rupan it sRERBRSARRE RV IARGR enflobihdorte Akl bydaidt®,
wi r el ess hHHwsigton.f oAs reillebe ireadizedyr ihadoesition amt@pablev dfhothert hed elifférersnment

of FIG 1; [0Q13] . Fl .3 depi ¢t flowchart of an.exenplary. method for

pl acing a erH[eb((:)g}millelenrts 81% 1§ W re ed‘séfté"ﬁ?ﬁfﬁ%ggfa%;en Og %d(;fécaluffnrlga% P eorﬁger |

broadcast sdpgeral all [Vatibél depedingd frdapitet it aek erape asty thieUupesdnt afRntiiat can
tent wi.thi wi r.el ess broadcast network such as

be used to, provi de co .
that of FIAgcosdn qbdﬁ%ﬁral”—vllr@s aﬁddi@ﬁfqﬁcfgesﬁn?t}%ﬁ&f be migandad ag JEsiEativeyin net hod
of reacquigati@al nPLOREGRELe.Si gnal after a loss of lock with the signal;

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]  Various aspects of a wireless communications system are illustrated by way
of example, and not by way of limitation, in the accompanying drawings, wherein:

[0011]  FIG. l.illustrates an exemplary wireless broadcast network in accordance

with the principles of the present invention; .

[0012] FIG. 2 illustrates a logical diagram of a wireless handset for receiving

broadcast content within the environment of FIG. 1;

[0013]  FIG. 3 depicts a flowchart of an exemplary method for placing a receiver of

a wireless handset in a mode to reacquire a broadcast signal;

[0014]  FIG. 4 depicts an exemplary superframe that can be used to provide content

within a wireless broadcast network such as that of FIG. 1;

[0015] FIG. 5 depicts a flowchart of and exemplary method of reacquiring a

broadcast signal after a loss of lock with the signal;

[0016]  FIG. 6A depicts a block diagram of a wireless broadcast base station and

handset; and



[0016] FI G 6A depicts a block diagramof a wrel ess broadcast base
station and handset; and WO 2006/ 110445 PCT/ US2006/ 012826 4 [0017] FIG
6B depicts a functional -l1evel diagramof a w rel ess handset on which the
exenpl ar yweetohwdoas FIG 5 may be inpl enment ed. DETAI LEECDESOR/HTE20ON [ 0018]
The detail ed description set forth below in connection with the appended
drawings is intended as a description f various enbodi nents of the
invention and is not intended to represent the only enbodi ments in which
the invention may be practiced. The detailed description includes

speci fic d8Q¥kil| s Flor é%r@pmj& pdunstignal devel fiaeiam of amm@fagm@mdamwhiahdi ng of

the i nventtﬁé)ékenm}ﬁﬁfhodiott”%um?fbﬁ%ngﬁedt o those skilled in the art

that the inventron nay be practice these specific details. In
sonme instances, well known structures and conponents are shown in bl ock
diagramformin order to avoid obscuring the concepts of the invention.

[ 0019] Techni ques for broadcasting different types of transm ssions (e.g.,
| ocal and w de-area transnm ssions) in a wreless broadcast network are

descri bed herein. As used heiﬁﬂnﬁﬂiﬂ:@@ﬁ?ﬁf)ﬁnd "broadcasting” refer to
transm ssion of content/data to a group of users of any size and may al so

be referr asyn. g t L erm onol ogy wi_de- area
transm ssiqg%l is quﬂég%%%i@%s%nﬁ {°sttg {TFnoar@] %@5‘%#{8&8@%‘3@@ 0%8/%%1 @eoarppe ?lly
transm tt elravings is ivgenietiwe r KescApti@oe] vatiosresttiogiahaits ofsh@invedtivmnnd s op t hat

may be br.gad t by a bset of the transmtters for a giyen w de-area
t r ansni ssina)tﬁl.lé:e%ist? f@%ﬁ?ﬁf Pola © P%ﬂ@?ﬁ%é’i gﬁ‘gc&m ?/nﬁ’éntb‘?rb@g%g’&l’rwc?ﬂ-fferent
subset s ofThehéetdilednadEctiptednS ifclidedt sPécrid) detils FoR IR pufpRBS Bf SerbPiRingDh T T er ent
wi de-area transm ssions, may al so be broadcast b i fferent groups of -
transmit t SLOYER yderstraeing ok .therlﬁéefWioHeI@Wééefaﬁdﬁlﬁ&@aﬁppﬂrﬁﬁmﬁh@ﬁiS gd

typi cal |y if @ e Sk 2 GREnGRANGEbE probiledt DG LAADSPLSRI ABSIITHY cAbsO carry
o] FIG 1 s |

the sane content. [002 ows a W reless broadcast network 100
t hat can brstrdesasielldinoparsemetures ppé somporentsrrserslsimoin Hodhdiagans forméxanpl e,

wi de- ar ea o BRSIoRPLAR A e bt of HERELRF ONS: Each wi de-ar ea .
transm ssion I's broadcas y a t % dse Stations in the network, which
may incl u%‘ﬂl@!ll Of‘ecHRiﬂXes%? Ero%&c%gtgn%ncﬁfférgntttr}]/gesnoeftt}/aur)xgé(ﬁssig%sc 3 gWI lgga_l %{1(? a
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 transmission 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. The wide-area and local transmissions
typically carry different contents, but these transmissions may also carry the same

content,

[0020] FIG. 1 shows a wireless broadcast network 100 that can broadcast different
types of transmission such as, for example, wide-area transmissions and local
transmissions. Each wide-area transmission is broadcast by a set of base stations in the
network, which may include all or many base stations in the network. Each wide-area
transmission is typically broadcast over a large geographic area. Each local transmission

is broadcast by a subset of the base stations in a given set for a given wide-area



transm ssion is typically broadcast over a | arge geographic area. Each

| ocal transm ssion is broadcast by a subset of the base stations in a
given set for a given w de-area WD 2006/ 110445 PCT/ US2006/ 012826 5

t ransm sswarzoodfaodusl ocal transmission is typically brordrasiooouessa

smal | er geographic area. For sinplicity, the |arge geographic area for a
Wi de-area transmission is also called5 a wi de coverage area or sinply a
"W de area", and the smaller geographic area for a local transm ssion is
also called a | ocal coverage area or sinply a "local area”. Network 100
may have #&ahsmispors dipeh depel mpmrsmissinohs é@ié?ﬁé beerdcase ower 2 ewallr geegraphic | ar ge
regi on of i . . r t . an t st at e,
and so on.areé'glrgorex aﬁ&%ﬂg%ﬁ%ﬁﬁ% %eg’ﬁ%p%"%-%a%ag‘k r %ﬁ%ﬁ%ﬂgﬁ%ﬁmﬁé@ﬁ%e&gg%adcast
over the eantide eogdragecared ofainmflyurivade anal', and tHeesrediler |goe@bpliic arsforssi ons
may be broadcast over .differ%tat cities such as Los An elles ,,a&d San Di ego.
[0021] Foro%&} WRsPEssiop is psescalied alaeal coNeTags Aot SRRV &r 978! WPHeNEMELS 110a

and  110Db,100Mnlal M@lﬁiﬁrg@@odeli% RBACHOP as Fen@titdUBRd SBRb, @I{:@%%Sreé«igﬁ)%f 120b,
and 120c. In eneral, network 100 may include any nunber of w de areas

with diff drecHnites Hatea . the wpsem sifesh anFmbireastytentithty obfFor s8amplar 2as wit h

di fferent b I ]SS | | Qf : | ocal

area o iy ok BRANELSIGERE may Dotk ey 8LRE S SRR O Cobi L a | O

di f f er ent diffgrent lavhl trarsmsssions insiy bd dsdagemst eer differend cisiss iseah asvexs Angelegr aphi ¢

areas of %rrllgsnulglbe%r of different sizes. For exanple, network 100 may al so
€

an . . . . .
br oadcast "a ven Pt ansmi ssi on desi gnated for reception over a snaller
ar ea. 22] One

geogr aphi a, which.nmay ortion of .a oiven |ocal 00

oxanpi o ot B FAMUERIY FRE, Ehoes Bk e g T Al R A vor

t ha}] dF| i 1¢0ls \gitl‘pw@@r-ﬁemlﬁ@ blild@ﬁlp?ssﬁig ﬂii"e@ho(equ)&@das arogf fZ'Ojbi l@nﬁtt_j!ZOc. The

t echnol ogy us i s an_orthogonal frequency_division nultiplexing

( OFDM) - baSERFalane VPR K4 HEE 974 e_gwdﬁgﬁsrcgfr Tidg rgas i ﬂﬁfeﬁné 24455182 a

si gni fi canfaindRkioR 8fd drlyChumbBd ok I6RHkRaC Rith frer6RSIbe A fB6hisViShy Hah

W rel ess subscribers. It takes advantage of nulticasting technology in a

si ngl e- f r depabaey maast sl anethsr dovik area et ey kediseletedh Metwark 160 majeblswer i ng
i denti cal : ' . ral , . the
cooxi st ondESHBFEY b bR oes Y b ARAGH Bt A RLERGR ol D,
(e.g., 70@hbgriphic sresuqfeoytrmehbas ofidifferehtdrks afmerample] setveknEN 4y giso bet ween
w de area anglocal area . | . . L

broadcast a venue transmission designated for reception over a smaller geographic area,

which may be portion of a given local area.

[0022] One example of such a broadcast network is the QUALCOMM
MediaFLO™ network that delivers a programming lineup at high spectral efficiency.
The technology used is an orthogonal frequency division multiplexing (OFDM)-based
air interface designed specifically for multicasting a significant volume of rich
multimedia content cost effectively to wireless subscribers. It takes advantage of
multicasting technology in a single-frequency network to significantly reduce the cost of
delivering identical content to numerous users simultaneously. Furthermore, " the
coexistence of local and wide area coverage within a single RF channel (e.g., 700MHz)
is supported as described above. This segmentation between wide area and local area
supports more targeted programming, local advertising, and the ability to blackout and
retune as required. MediaFLO™ is merely an example of the type of broadcast
networks described herein and other, functionally equivalent broadcast networks are

contemplated as well.



supports nore targeted programm ng, |ocal advertising, and the ability to
bl ackout and retune as required. Medi aFLOTMis nerely an exanple of the
type of broadcast networks described herein and other, functionally

equi val enwdmoadoast net works are contenpl ated as wel PCTNE0BO0BE2610445
YCT/ US2006/ 012826 6 [0023] Much like cable TV, a subscriber within a
wirel ess broadcast network can subscr@be to different packages and tiers
of service (e.g., prem um novies, sports, etc.) that provide themwth a
set of channels tennis, ESPN soap operas, BBC, etc.). Different
content pri®&3der sMﬂ%T {ile eablend Ve ermubseriberowithia anwaelgesaroadrastsiwotisaeh t hen

combi nes ecAO0EAlARbRLARY GRS bk braghRE LRIk uBupeel Shalnedh

schedul e. rin rovi s a user eévi ce
recei ve artlht dmm@bethbmevm}harsaleéﬁchanmlwug:henme KRN, ssabpsperad) BBC, $tc)

pr ogr amme to th vi ce, .The provi siqni may b uhsequent |y
Do oat it e Sy SR g BuBhCY B evies Tral R RERTY L
br oadcast cogbites lheque@t Q{d bloadcalrio agteatiSoda )él%ﬂbt@ﬁﬁin@i séh@&fﬁl@ Npurilgt there
is also the carrier Verizon, Xingular, etc.), provi sions the

handset s, PFRATONipRelt Wieﬁé mghile dpvies the GepaBHity fareesivh @mdeea«#f: the chappeler i bed
to by a usgiyndh thbas&ahbdcabes is %%m@di e ﬁ{er@kﬂe' clleVYUel |THe%9ﬂE§bﬁ1;ﬁ/gt hat

t he hierarchical arrangenent of annel s just descri bed I's nere one
exanpl e ofmayoke ws ylupeatdd formsdiose gndddpiher pedkagesmand chanhrls. Thus,

ar r angenen s, a1 Sgéag{eﬁa%ﬁ@g%;amﬁ é‘dcﬁ‘ﬂg alybfie§ %pc%ﬁ%ehtv Buffigang. s may

be wutili partin Fom e Sco esent 1 nven

[0024] A labgi 'dlal camii@w(eng &enwim, IXinlga]tarjsﬁt)fwhoogtrewamnmrthwhahdsatsatlmtrel ess
br oadcast etwork is illustrated particul a here are a
nunber of d&F "h}at PRIHSRT Q5 HCOTR te?ggan %ﬁlﬁ’sﬂl’f iRy %)'(‘é%Lﬂféh?/\nc‘l“ﬁf’% t he
oper at i ng Cri¢esdfestdihrytsiil tfvﬁnds@egmie%at the hice@athiva £LQAseRdnt lbhahanngls hiadcast
over the wrel ess broadcast net work. These _applications 208, 21 212,
may, for &RsEBEQ Is mezaly, pme examle oghe de Previgusrdtimediy apd Athey conignto

players, neug S8h¥LESSs asd QFéﬁnﬁﬁdﬂ &€the HBROMSIS Pégg@crn% Eri:nelsBlE@;\})

typically oPerate wthin a wreless operating system suc

equi val entusilized WORS} depagingdtdny thetshepoef Hispirésenitinomsiosi t on "top” of a
software stack 206 that itself communicates with the hardware 204 of the
handset 2100241 n ofpéogital view eflremblaitedwadsst fo(repgatiorpwtthiasaswirelesrsénmdvm etc.)

I's confi gu'é%jorlg % rlﬁus%a}/e% %Iél gnal 3 %R:%P tereO\éleer a number of different
applications 208, 210, 212 that execute within the operating system of the handset 202
to receive content that is broadcast over the wireless broadcast network. These
applications 208, 210, 212, may, for example, include streaming video viewers,
streaming audio players, news services, stock services, sports scorers, etc. They

typically operate within a wireless operating system such as BREW or its equivalents.

[0025]  Logically, these applications sit on “top” of a software stack 206 that itself
communicates with the hardware 204 of the handset 202. In operation, the hardware
(e.g., processor, receiver, etc.) is configured to receive the signals broadcast over the
wireless broadcast network and to pass them through to the software stack 206. The
software stack 206 unencapsulates the signals received from the hardware layer 204 and

provides them in an appropriate format to the different applications 208, 210, 212,

[0026]  While the handset 202 is receiving signals and operating normally, the
handset 202 typically acquires a signal initially using attributes of that signal. For
example, assuming the signal is sent in a frame-like structure, pilots signals may be

broadcast within a frame which allow the handset 202 to determine when the frame



wi rel ess broadcast network and to pass themthrough to the software stack
206. The software stack 206 unencapsul ates the signals received fromthe
hardware | ayer 204 and provides themin an appropriate format to the

di ff er ent wappbé/nadssons 208, 210, 212. [0026) Wil e thechvarms@ti2@02 i s
recei ving signals and operating normally, the handset 202 typically
acquires a signal initially using attributes of that signal. For exanple,
assumng the signal is sent in a frane-like structure, pilots signals my
be broadcast within a frame which allow the handset 202 to determ ne when
t he frame be@n200B/e]l a@QEBBioRCIOS? 00/ alse dadude7a g migning Wesohwigni aidiar on
process | 1 I Q

estimati gﬁx%apa St'ln&?l OHfd“%aglhféY {h%{ald etH% gigée%ttH%% agle {Léllha%g mh[ elrigraal n

| evel or &reqﬁeregmﬂxpyn@ﬁmpeﬁiaat iAgniouglasiehe Agndl @ogrirAss tdbe sdacgnaﬂ icant i nues
to be received_ in an ccept.abl ner, 1 handset 2Q2

typi cal |y PR A PR MNP BEHE MES MR Ehe Slerth S on,
except in hd mﬁa@dccpﬁslitmﬁn&xcaﬁtq%mdéew&@ﬁstaﬂcés tHSkSvek, %f ﬁaef@ i$hWRkigRen to
reception of the broadcast signal, then reacquirin br oadcast si gnal
may be nédeeswarign of Gbe proaterst FiZ00le Hhant reaqsqtmmg the g’@pd‘@ﬁts sigpal epayrpear y
met hod for, Eeesgzﬁh?w ring a broadcast signal under a variety of
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different instances he handset g&é determ ne that the broadcast signal

shoul d be re‘f"‘é‘ﬁ’é%qﬂﬁ‘?%%&”‘?’d@%’f moge differpnsperworks sPes Bt 1R Janfsel dsymings t ance,

the handsejnideh@ebik @ dicel #PERPridd) FREHEREEBME BroaliBist sithslr MPf efudl N
performance may be evi denced by si %nal strength or othér characteristics

of the br daticdaie ind¢ngad for adgeal Hifer detadotendnd fopehdde pigeolly esleast
det erm ni f al
ayer  pachark ERERERGES, BRAANILERED A0 HhPBe BREOELE Bofh ROEHED. o, ca
| ayer packedcguizgde recei ved and decoded within the broadcast signal, then
t he handset may determ ne a performance

[0028]  In step 304, representing a first instance, the handset detects a disruption in

performance. This disruption in performance may be evidenced by signal strength or
other characteristics of the broadcast signal. One exemplary detection method involves
determining if errors are encountered during the decoding of physical layer packets
encapsulated within the signal. For example, if 16 physical layer packets are received
and decoded within the broadcast signal, then the handset may determine a performance
disruption has occurred if more than 25% of the packets have errors when decoded. The
threshold 25% is exemplary in nature and can be any of a variety of values based on the
error-correcting and error-detecting codes employed in formatting the broadcast signal.
One of ordinary skill will recognize that setting this threshold is a balance between
correctly detecting when sufficient errors occur but minimizing the amount of times a
problem is falsely detected. When the error threshold is detected, the handset

determines that the broadcast signal should be reacquired.

[0029]  Another instance, shown in step 306, involves deterministic triggers that
cause the handset to operate in a mode to reacquire the broadcast signal. One example

of such a deterministic signal is when a user of the handset changes a channel (e.g., an



di sruption has occurred if nore than 25% of the packets have errors when
decoded. The threshold 25%is exenplary in nature and can be any of a
vari ety of values based on the error-correcting and error-detecting codes
enpl oyed wo foos/medssi ng the broadcast signal. One of ordimazoge/eizsdsl wil |
recogni ze that setting this threshold |s a bal ance between correctly
detecting when sufficient errors occur8 but mninmzing the amunt of times
a problemis falsely detected. Wen the error threshold is detected, the
handset determ nes that the broadcast signal should be reacquired. [0029]
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can be redEpekpodhi tpestpgtion 9@99? datecastican Be reqgivehand desedd- in FIG 3
involves a test node 308. In this node, the handset nmay remai n operating
such t hat [P930deceThecthird Aestanee showen inGpB imtolvena tesomadndls imtisrmeds. on i n
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estimating the transmission channel characteristics. Sampling the pilot signals from
every frame, rather than only an initial frame, offers a more detailed analysis of the
channel and can be used to improve gain and frequency settings of the handset

transceiver.

[0031] In each of the three instances described above, as a result of some trigger, the
receiver of the handset is operated so as to reacquire the broadcast signal, as shown in
step 310. Reacquisition typically involves receiving and decoding one or more pilot
signals and other overhead, or control, signals. As explained in more detail later, there
are instances in which both pilot signals and overhead signals are used to reacquire the
broadcast signal and there are other instances in which just a portion is used. The step
of reacquiring the signal, in step 310, may be performed iteratively. For example, in
attempting to reacquire the signal, different problems may occur, such as a) the handset
may be unable to detect the pilot signals, b) the overhead information may be detected
but include one or more errors when decoded, or c) the physical layer packets of the

broadcast channels may, themselves, continue to include errors when they are decoded.



channel and can be used to inprove gain and frequency settings of the
handset transceiver. [0031] In each of the three instances described
above, as a result of sonme trigger, the receiver of the handset is

oper at ed $@ Mes/itoaa6eacqui re the broadcast signal, as showgsioneo1zsep 310.
Reacqui sition typically involves receiving and decodi ng one or nore pil ot
signal s and ot her overhead, or control9 signals. As explained in nore
detail later, there are instances in which both pilot signals and
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conti nues stgaht t enpt to reacquire the broadcast signal until it is
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particular implementation of a wireless broadcast network within which the method in

flowchart 3 may be implemented.

[0034] More particularly, the data, pilots, and overhead information for local and
wide-area transmissions may be multiplexed in various manners. For example, the data
symbols for the wide-area transmission may be multiplexed onto a "transmission span"
allocated for the wide-area transmission, the data symbols for the local transmission
may be multiplexed onto a transmission span allocated for the local transmission, the
TDM and/or FDM pilots for the wide-area transmission 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



particul ar inplenentation of a wirel ess broadcast network wi thin which the
nmethod in flowhart 3 may be inplenented. [0034] More particularly, the
data, pilots, and overhead information for |ocal and w de-area

transm ssions may be nultiplexed in various manners. For exanple, the data
synbol s f WO 0p@11P448e- area transm ssion may be mul ti pl eREHUSHPEH013826
"transm ssion span" allocated for the w de-area transm ssion, the data
synbols for the local transn ssion be nmultiplexed onto a transni ssion
span all ocated for the | ocal transm ssion, the TDM and/or FDM pilots for
the wi de-grea transm ssion. be.nmultipl.exed onto_a transm ssion span
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440, which are not shown to scale in FIG. 4. Table 1 lists the various fields for segments
420 and 440 and for each frame 430.

Fields Description

TDM Pilot 'TDM Pilot used for signal detection, frame synchronization,

frequency error estimation, and time synchronization

Transition Pilot Pilot used for channel estimation and possibly time

synchronization and sent at the boundary of wide-area and

local fields/transmissions

WIC Wide-Area identification channel — carries an identifier

assigned to the wide-area being served

LIC Local identification channel ~ carries an identifier assigned to

the local area being served




[ 0036] For the enbodi ment shown in FIG 4,
header segnment 420, four equal
trailer segnent
| i sts t hewraob@us4dsi el ds for segnents
Fi el ds Description TDM Pil ot TDM Pi | ot used for signal
synchroni zation, frequency error estillmtion,
Transition Pilot Pilot used for channel

each super-franme 410 includes a
-size franmes 430a through 430d,
440, which are not shown to scale in FIG 4. Table 1
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For—exanpte,—one the FOML—ray—beused—for—coars¢
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fields/t

purposes. A pair of TDM pilots 401 are transmitted at or near the start of each super-

frame and may be used for the purposes noted in Table 1. For example, one of the pilots

 TDMI may be used for coarse timing to detect the beginning of the frame 400, while

the other pilot TDM2 may be used to provide a long channel estimate. A transition pilot
is sent at the boundary between local and wide-area fields/transmissions, and allows for

seamless transition between the local and wide-area fields/transmissions.

[0038]

as video, audio, teletext, data, video/audio clips, and so on, and may be sent in separate

The local and wide-area transmissions may be for multimedia content such

data streams. For example, a single multimedia (e.g., television) program may be sent in
three separate data streams for video, audio, and data. The data streams are sent on data
channels. Each data channel may carry one or multiple data streams. A data channel
carrying data streams for a local transmission is also called a "local channel”, and a data
channel carrying data streams for a wide-area transmission is also called a "wide-area
channel". The local channels are sent in the Local Data fields and the wide-area
channels are sent in the Wide-Area Data fields of the super-frame. Thus, within the
wide-area data 441 of a frame 430b, there are a number of media logical channels
(MLCs) 440 (although only one is depicted in FIG. 4. Each MLC is a logical channel
that represents a separate video, audio, or data stream. The local data 443 is also
separated into many different logical channels 442. When decoding portions of a frame,

the mobile device may receive and decode only the MLC 440, 442 for which an

| ot
| ot
i ons,



[ 0038] The | ocal and w de-area transm ssions nmay be for nultinmedi a content
such as video, audio, teletext, data, video/audio clips, and so on, and
may be sent in separate data streans. For exanple, a single nultinedia
(e.g., teMaviogé/my4sprogram ney be sent in three separ BECBUEHNEIIZE26eans for
vi deo, audi o, and data. The data streans are sent on data channels, Each
data channel may carry one or nultipld2data streans. A data channel
carrying data streans for a local transmssion is also called a "l ocal
channel ", and a data channel carryin data streans for a w de-area
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data chan I j and
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possible, (2) reduce the transmssion time for each data channe 3)
provi de adé gletfplﬁr%?%@fgletsyqu&%ch data channel, and (4) mnimze
the amount of signaling needed to indicate the interlaces assigned to

each dat a [8¢ddhnel ThedgrcabQEnfield indieatesdhatimprdrearedncy mrégnseant fareedy active
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frequency assignment for each active wide-area channel for the current super-frame.

The Local OIS and Wide-Area OIS are sent at the start of each super-frame to allow the
wireless devices to determine the time-frequency location of each data channel of

interest in the super-frame.

[0041] The various fields of the super-frame may be sent in the order shown in FIG.
4 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
can be used to receive the data being sent later in the super-frame. The wide-area
transmission may be sent prior to the local transmission, as shown in FIG. 4, or after the

local transmission.

[0042]  FIG. 4 shows a specific super-frame structure. In general, a super-frame may
span any time duration and may include any number and any type of segments, frames,
and fields. However, there is normally a useful range of super-frame durations related to

acquisition time and cycling time for the receiver electronics. Other super-frame and



| ocal channel for the current super-frame. The Wde-Area OS field
indicates the tine- frequency assignnent for each active w de-area channel
for the current super-frame. The Local OS and Wde-Area A S are sent at
the start of each super-frame to allow the wreless devices to determ ne
t he tinme- WEWOEHO445| ocati on of each data channel of | REBUBHN6/Q1A82A6he
super-franme. [0041] The various fields of the super-frame may be sent in
the order shown in FIG 4 or in someldther order. In general, it is
desirable to send the TDM pil ot and overhead information early in the
super-frame so that the TDM pil ot and overhead informati on can be used to
recei ve t famgstHCIBEE mpysdsn by wgee for hjoadeestiag different dypes of anypismorny aa

transm SSitlﬁQ's%%hFﬁm%F&ﬁe o?rtlixeoihvén(ﬁoﬂ.he | ocal transm ssion, as shown in FIG
he

4, or after ¢ oca ransm ssion. [0042] FIG 4 shows a specific

super-fra ru re. .l by & ehref LA I
duration Eﬁ)ﬁﬁmyqfh%c 1&0 egﬁﬁiﬁ/pﬁ% Ig]r' i}iﬁ Qagrlﬁ? {rype %@S&g%ﬁ?‘g%&%ﬁ%s and
fields. Hoaesnsssiont heaye tes usslr maldeyiva (U3 ef whamehgstiofites fpe thef mvadeamar at i ons

related t acqui siti.on.ti and.cycling ti,ne for the receiver

el ect roni CETTERREF WRiER i A8 U0 & WEe 2gei e e 45 B BBS0GEFOTINEE 13
frame str ugdmieSor By 16Jab Galienisisad whivh brabadensd hngatchdnaelestindaye @ae of
transm ssion, and, this_ is within the scope of the invention. [0043] The
pi l ot si grieAabanskwidprareashapnal cxfiraates mms by eed dordats Hefeqtion el Gaerding for
transm SS't@lo@ﬁﬁng%iﬁé-%@attﬁin%%%ﬁ&%, lfeltﬂecﬁvc??.ggﬂ@e HBRkd HBY 81sb B6 ubdieror
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be used tq obtain inproved tjmng for the |local transm ssion as well as
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may be advant ageously used to detect reception errors occurring during

oper at i on bsgadease sigaplds diheaflewehaes that dpBow edepiss roxemplary aethngs sift signel of t he
reacquisition that consider that more than one MLC may be received and decoded at one
time and that one MLC may be a wide area signal while another ML.C may be a local-
area signal. Thus, while many of the features discussed rely on some specific portions
of the superframe, other features are applicable to broadcast networks in general in

which multiple program channels are viewed or decoded concurrently.

[0045] FIG. 5 depicts an exemplary flowchart relating to reacquisition of a wireless
broadcast network signal that may include wide-area and local-area information as well
as multiple channels in each such area. Reacquisition refers to a scenario in which some
or all of the overhead and pilot symbols are processed after initial power-up. The
flowchart of FIG. 5 depicts concurrent, but decoupled, handling of both the local
information and the wide-area information. In particular, generally the left-side of FIG.
5 relates to handling wide-area information and generally the right-side relates to
handling local-area information. Thus, one of ordinary skill will recognize that some of
the processing steps of the flowchart of FIG. 5 may not be performed if only wide-area

channels (or only local-area channels) of data are being received.



broadcast signal. The flowcharts that foll ow depict exenplary nethods of
signal reacquisition that consider that nore than one M.C nay be received
and decoded at one tinme and that one MLC may be a wi de area signal while
anot her Mwa© eg/1lbessa | ocal - area signal. Thus, whil e nmrayusfoodbdieszkeat ur es
di scussed rely on sone specific portions of the superfrane, other
features are applicable to broadcast rdétworks in general in which
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bef ore IookingI (o] DML in step 506, the timer Xwis
well. "If the threshold value is exceeded, then processing continues, in step 510, with a

routine to handle loss of service. If the threshold value is not exceeded, then processing
continues by once again looking for TDM1 in step 506. A similar threshold value Ty,
and comparison exist with respect to local-area service as well. The comparison occurs

in step 512 and the loss of service routine is handled in step 514.

[0047]  If, however, TDM1 is successfully detected, then TDM2 is processed, in step
518. The description below of the flowchart of FIG. 5 first describes the wide-area side
of the flowchart and then the local-area side; although described separately, the steps
may occur concurrently. Once WIC and TDM2 are processed, the W-OIS is decoded,
in step 520. The W-OIS includes a number of physical layer packets that represent the
overhead information related to the wide-area related broadcast signals. If an error
occurs, in step 524, when decoding the W-OIS, then reacquisition is considered
unsuccessful and processing continues by checking the timer Xy in step 508 and once

again looking for TDML in step 506. As for what constitutes an “error” when decoding



conpared to a threshold value Tw, in step 508, to see if it exceeds that
threshold. If Tw is exceeded, then this indicates that the handset has
been unable to reacquire the broadcast signal for an extended period of
time, or warzeasmtiexsended number of attenpts. An exenpbParysawaé/uesdor Tw is
60 seconds, but other threshold values may be selected as well. If the
threshol d val ue i s exceeded, then proééssing continues, in step 510, wth
a routine to handle | oss of service. If the threshold value is not
exceeded, then processing continues by once again Iookin? for TDML in
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frames of gdenaspeleioppRvided with@Brregiéd ddth, 1s determ ned whether a failure
occurred when decoding the WM.Cs. Each WM.C is advantageously

consi der eqoggpar %ﬁéﬂ‘mﬁiﬂg RyvHebiat ofRotGhiRE obdbrd@ GReh REcHIfy AhMMibuislogs not

necessarily nmean that an error occurred for another WMUC or for the
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counted and if the number exceeds a threshold, then that W-MLC is considered to have

failed. Each W-MLC may advantageously be Reed-Solomon encoded so that all the
physical layer packets (PLPs)may still be recovered even if a few included errors. For
example, if the PLPs are encoded using a (16,k) RS code, then all PLPs can be
recovered even if 16-k PLPs include an error. Thus, in a (16,12) RS encoding scheme,
more than four (or 25%) of the PLPs must be in error before declaring an W-MLC
failure. One of ordinary skill will recognize that many different encoding schemes are
possible (even no encoding scheme at all) and in each such case, an appropriate error
level can be determined for declaring when decoding of a particular W-MLC has failed.
'The number of errors, or the percentage of errors, that cause a W-MLC to be identified
as a “failed” decode may be based on each frame within the superframe or may be based

on the entire superframe.

[0050] If no errors, occur in any of the W-MLCs, then the next superframe is
decoded, in step 540, without any reacquisition of the header information of the

superframe. This loop of decoding superframes continues until a W-MLC failure

occurs.



that were unsuccessfully decoded have their data discarded so that the
applications on the handset are not provided with corrupted data. [0049]
Det er mi ni ng whet her or not failure occurred when decoding a particular W
M_.C may be acconplished a variety of different ways. For exanple, the
nunber of woplwygiloss | ayer packets for a particul ar NECPCHES20hE81@828Nn err or
during decoding nmay be counted and |f t he nunber exceeds a threshol d,
then that WM.C is considered to havel®failed. Each WM.C may
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description related to W-MLCs. Accordingly, the reacquisition of the broadcast signal

decouples error detecting in wide-area channels from that in local-area channels as well

as decouples error checking of each channel from one another as well.

[0053] If loss of broadcast service is detected in either step 510 or 514, then the
handset can indicate to the user via an interface screen that service has been lost. The
message may be specifically that wide-area service has been lost, the local-area service
has been lost, or both services have been lost. The user can then be presented and
allowed to select an option to “TIry Again?” which will re-start the reacquisition
program. Alternatively, an idle timer may be started such that the handset enters an
idle, or sleep, mode for the duration of the timer. When the timer expires, then the
reacquisition attempt can be restarted. The idle timer may be combined or separate for
the local and wide-area service. For example, if the idle timer lasts 5 minutes and the
local-area service was lost 3 minutes ago. Then, if the wide-area service is lost, the idle
timer can reset to 5 minutes so that 8 minutes actually expire before reacquisition is

attempted.

[0054]  The flowchart of FIG. 5 for reacquiring the broadcast signal after a loss of

lock with the signal is merely exemplary in nature. One of ordinary skill will recognize



case where all WM.Cs have failed, the tiner Xw continues to run, or is
incremented, so that the test of step 508 can determne if |oss of the

wi de- area service has occurred. |If at |least one WMC is decoded
properly, then the tinmer Xwis reset to zero. [0052] The behavior just
descri bedW 206/ ect to wi de-area broadcast signals BAHUSWAEHA®SS s
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W-MLC loss (no L-MILCs) 0 1 0 1 1 0

L-MLC loss (no W-MLCs) 0 1 1 1 0 1

W-MLC loss (IL-MLC success) 0 1 0 0 1 0

L-MLC loss (W-MLC success) 0 0 1 0 0 1

W-MLC and L-MLC loss 0 1 1 1 1 1

TDM1 Late or WOIS fail (no LOIS 1 1 0 1 1 0

decoding)

TDM1 Late or LOIS fail (no WOIS 1 1 1 1 0 1

decoding)

WOIS failure (LOIS success) 0 1 0 0 1 0

LOIS failure (WOIS success) 0 0 1 0 0 1

TDM1 late or WOIS and LOIS fail 1 1 1 1 1 1




acconplished. Furthernore, in FIG 5, reacquisition always begins with

| ooking for TDML and then proceeding with processing the other header
information (e.g., WCLIC WIS LAOS TDW, etc.). Such behavior is not
necessary, based on the type of signal failure that occurs, TDML nay not
need to bwomweeyM4sed to perform reacquisition of thePGFESMEEYLS28i gnal in
certain instances. The follow ng tabl e represents a variety of different
scenarios and identifies which header!§ nformation is used to reacquire

t he broadcast signal in each scenario. In the table, a "1" denotes that

the header information is processed and decoded whil e ﬁ "Q" qr’}fdﬁ&at es
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and channel information. One of ordinary skill will recognize that this overhead

information may be broadcast in a variety of different ways other than the specific

superframe structure of FIG. 4.

[0056] During the processing steps 520, 522 of the flowchart of FIG. 5, a new WID
or LID may be detected which would indicate that the mobile handset may have moved
from one coverage area to another. If this is the case, then the receiver switches to the
new WOI or LOI indicated by the new signals. However, there are other instances in
which the detection of a new WID or LID is more of a transient event and switching to
the new WOI or LOI would not be advantageous. Thus, a hysteresis timer may be used
within the flowchart of FIG. 5 to prevent unnecessary switching to a new WOI or LOL
In operation, the hysteresis timer may prevent switching to the new WOI or LOI until
the new WID or LID is successfully detected x consecutive times. Once the new WID
or LID is detected for the predetermined number of consecutive times, then
communication switches to the new WOI or LOI. The above-described hysteresis timer

functionality may operate independently for the WOI and the LOI.

[0057] FIG. 6 shows a block diagram of a base station 1010 and a wireless device
1050 that may be used to implement the 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, 2 mobile station, a receiver, or some other



does. Simlarly, in this instance, the LOS is not necessarily decoded
either. The header information identified above is specific to the

exenpl ary superframe structure of FIG 4. In nore general terns, the
header information includes information about the broadcast signal such
as tim ngWoderradsson, frequency information, coverageP@FE&006/012826
identification, and channel information. One of ordinary skill wll
recogni ze that this overhead infornatdon may be broadcast in a variety of
different ways other than the specific superfranme structure of FIG 4.
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sources 1012, processes ., encodes, interleaves, and ‘synb maps) the
wi de- ar ea vdiathar thendatg én dompeds-afea ar slgqabéﬂassmlemon, Hée wathe type e the desued

coverage for the data, and so on.

[0059]  Multiplexer 1026 multiplexes the data and pilot symbols for the local and
wide areas as well as symbols for overhead information and the TDM pilot onto the
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.

[0060] At wireless device 1050, the transmitted signal from base station 1010 is
received by an antenna 1052 and provided to a receiver unit (RCVR) 1054, Receiver
unit 1054 conditions (e.g., filters, amplifies, and frequency downconverts) the received
signal and digitizes the conditioned signal to generate a stream of data samples. A

demodulator (Demod) 1060 performs (e.g., OFDM) demodulation on the data samples



transm ssion. A data synbol is a nodul ation synbol for data, and a

nodul ation synbol 1is a conplex value for a point in a signal
constellation for a nodul ati on schenme (e.g., MPSK, M Q@M and so on). TX
dat a proc®w06/1028 al so generates the FDM and transi PCOWSHIO6/002826f or t he
wi de area in which base station 1010 bel ongs and provides the data and
pilot symbols for the wide area to a &%l tipl exer (Mux) 1026. A TX data
processor 1024 receives data for a |l ocal transm ssion from sources 1014,
processes the |ocal data, and generates data synbols for the |ocal

transmi ssiaahprovidegierceived pik swBbols tpsyngheBizgianeSyReishame! pitiation 1Bit t he
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nodul ati o ni que used by network For exanpl e, nodul ator 1028 may
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[ 0060] At anét hﬁbf@é@r&%@ﬁl@ﬁ&hhddﬂl&aﬁdﬁﬂﬁ%ﬁ61%61118loﬂﬁﬁforfnr om base station
1010 is received by an antenna 1052 and provided to a receiver unit

(RCVR) 103doec1Recenapiiltiplerdrt 106254rsxomdi dtensd (d8tad symbdlb tRF Sall ¥ @d-hlehes, and
frequency downconverts) the received signal and digitizes the condi ti oned

si gnal t o chamelsafdntgrest oenraceive GRKhd %tarpmc\%sor A0 yenfopraviden Aeteatehédy 1060
per for s %%@%15 ng:% Qlﬁle?stb Phed?Bst LB SandR S@Fe&é”m&% }1\‘?0390&6(1&8445

PCT/ US200 pr Gvi des T ecel ved pi

synchroni zpamqesmr @W’mwesm gl degtilenmed ad decddes) the Bﬁectd:dhdata 08l safos 0

recel ves ttl?eem 2 % rrErlm%sSm}cl (Al br gl%e%% alillnz{p'i)hg' %? emo 1ea{10n andS decoding
scheme and provides decoded data for the wide-area transmission. RX data processor
1074 processes the detected data symbols for the local transmission in accordance with
an applicable demodulation and decoding scheme and provides decoded 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.

[0062] 'Controllers 1040 and 1090 direct operation at base station 1010 and wireless
device 1050, respectively. These controllers may be hardware-based, software-based or
a combination of both. 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.

[0063] For clarity, FIG. 6A shows the data processing for the local and wide-area

transmissions being performed by two different data processors at both base station



frame and synbol timng based on the data sanples, and derives channel
estimates for the |ocal and w de areas based on the received pil ot
synbols for these areas. Unit 1080 provides the synbol timng and channel
esti mat es we2odemodssl at or 1060 and provi des the frane pCoiusgos/e12826

denodul ator 1060 and/or a controller 1090. Denodul ator 1060 perforns data
detection on the received data synbol 8lfor the local transnission with the
| ocal channel estimate, perforns data detection on the received data
synbols for the w de-area transm ssion with the w de-area channel
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1040 and 1090 direct operation af base station 1010 and evi ce
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program codes an a y controllers 1040 and 1090, respectively. A
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erfornmed by t
di f f er ent” Teeet AN PesEBRs B¢ donfeciying 8 VericHctoessar Touors.  These
PCT/ USZOO%Q&E@@S@@ignaIS may, for example, include both a local portion and a wide-area

portion. An error detecting means 604 is provided that can detect errors of a first type
(e.g., in the local-area signals), errors of a second type (e.g., errors in the wide-area
signals), or both types of errors. In any case, if an error is detected, then means 606 are
included which control the receiving means 602 to reacquire the signals of the wireless

broadcast network,

[0065] The techniques described herein for broadcasting different types of
transmission over the air may be implemented by various means. For example, these
techniques may be implemented in hardware, software, or a combination thereof. For a
hardware implementation, the processing units 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



21 1010 and wirel ess device 1050. The data processing for all types of
transm ssion may be perfornmed by a single data processor at each of base
station 1010 and wirel ess device 1050. FIG 6A also shows the processing
for two dwMOr®eEnv4asypes of transmission. In general, BEHUMRINGELS26T types
of transmssion with different coverage areas may be transmtted by base
station 1010 and received by wirel ess?¥levice 1050. For clarity, FIG 6A
al so shows all of the units for base station 1010 being |ocated at the
same site. In general, these units may be |ocated at the sanme or
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portion. Aaiemsmorensistie&nowyimbenas 604 is provided that can detect errors
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di f f er ent fell prope epnsistenisrithstie danghege Bemsnyhepiareteeenap tham elsmenioin ther e
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pr ogr amuabhtkerl ‘oge or deve.t esll (skRusia] add Bindtiguabgyavaieitd ® the elements of the
various embodiments described throughout this disclosure that are known or later come
to be known to those of ordinary skill in the art are expressly incorporated herein by
reference and are intended to be encompassed by the claims. Moreover, nothing
disclosed herein is intended to be dedicated to the public regardless of whether such
disclosure is explicitly recited in the claims. No claim element is to be construed under
the provisions of 35 U.S.C. §112, sixth paragraph, unless the element is expressly
recited using the phrase “means for” or, in the case of a method claim, the element is

recited using the phrase “step for.”

WHAT IS CLAIMED IS:



gate arrays (FPGAs), processors, controllers, mcro-controllers,

m croprocessors, other electronic units designed to performthe functions

descri bed herein, or a conbination WO 2006/ 110445 PCT/ US2006/ 012826 22

t hereof. The processing units at a wirel ess device used to receive

different types of transm ssion may @l so be inplenented within one or

nore ASICs, DSPs, and so on. [0066] For a software inplenentation, the

t echni ques descri bed herein nmay be inplenented with nodules (e.g.,

procedures, functions, and so on) that performthe functions described

herein. The software codes may be stored in a nenory unit (e.g., nenory

unit 1042 or 1092 in FIG 6A) and executed by a processor (e.g.,

controller 1040 or 1090). The nemyy,ppgt may be inplenented within the

processor or external to the processor, in which case it can be

comuni catively coupled to the processor via various neans as i s known in

the art. [0067] The previous description is provided to enable any person

skilled in the art to practice the various enbodi ments described herein.

Various nodifications to these enbodinments will be readily apparent to

those skilled in the art, and.the generi rinciples defined herein my

be applied tolof RAPUSAEBMRURSIigns l‘fse,(ﬁf’(ﬁé’agl“&iarﬁc%wg (6Ho: canfieessddd to be
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elenment is recited using the phrase "step for." WHAT IS CLAIMED | S: 23
means (606) for controlling the receiver (602) to reacquire the broadcast signal

(400) when either, or both, the first or second failures are detected, wherein reac-

quisiton of both the local-area portion and the wide-area portion is decoupled.

2. The mobile communications device (600) of claim 1, wherein the means (604)
for detecting the first failure and the second failure and the means (606) for con-

trolling the receiver (602) to reacquire the broadcast comprise a processor (204).

3. The mobile communications device (600) of claim 2, wherein the broadcast

signal (400) includes an overhead portion (420).

4. The mobile communications device (600) of claim 3, wherein the processor
(204) is further configured to decode the overhead portion (420) when reacquiring
the broadcast signal (400).



CLAIMS 1. A nobile comruni cations device (600) having a receiver (602)
configured to receive a broadcast signal (400) froma wrel ess broadcast
network (100), the broadcast signal (400) including a first portion (441)
and a second portion (443); <characterized in that the device (600)
conprising: means (604) for detectingga first failure, if any, in the
first portion (441) independ- ent of detecting a second failure, if any,
in the second portion (443 ); wherein the first portion (441) is a

Wi de- area portsl afefsnify aﬁmmatms %an@r(édmw clatnzhaﬁsmér&ﬁrrﬁe o@etthgﬁi
network (100), the second portion ( é | ocal -drea portion

br oadcast by @oBigng420)ohclupes att#@ﬁtsqnetpn rsgrli&br(“bl)gﬁqﬂeﬂMM%WQ’ammza-
transnission; , and nmeans (606) for controlling the receiver (602) to
reacquire t he ‘Broadcast signal (400) when either, or both, the first or
second failures are detected, wherein reac- quisiton of both the

| ocal - area port t he vmde are por s, decpupl ed. 2. npbi | e
conmuni cat i ong Hﬁw"‘&% FGW“WC%‘IOB? yee \%é?@?@% lafrﬂg’p eﬁesm té?)&)’erg?aéir

det ecting the pbitiosit (40@) imnﬁeaadﬁ;sthparseaaw td @bhterits oAne dral-meaper(d06) for
con- trolling the receiver (602) to reacquire the broadcast conprise a
processor (204§%3) and a yerandpat redAtehiomanieaaof Biysvidesgies @oiendf4 1t clai m 2,
wherein the broadcast signal (400) includes an overhead portion (420). 4.
The nobi |l e communi cations device (600) of claim3, wherein the processor
(204) is furt ReFhampbileeammunieatiges device:(B0)®f elaimadvpoeni on (420) when

eacauiTing e BERAACasY 8ifGAR: Bl fiachiy INBRTBPS, GRITURLGAL T ons

devi ce (600) aim 3, vherein the over ortion | ncl udes at

| east one pil wersd@@ding(th@mdews%mﬂmn Wiﬁlngr@tmclﬂtmﬁzeﬁrsttfame 6. The
nobi | e communi cati ons device (600) of claim3, wherein the overhead
portion (420) includes a first part related to contents of the |ocal -area
portion (4433 &mdmebiecomthypiationsedeyied600) mfodhienﬂswhéretmmevﬁrd@swma

. 600
portion (441) 70Z) ISWRher(c%ﬁgur%’W”'rﬁxgﬁe Qe oneuggyr% §ITp ggf‘”ie?j‘ P?”rFTA %ne or

mhereln:'the rocessor r conflg
nore errors oteouined threshold.

9. The mobile communications device (600) of claim 8, wherein the predeter-

mined threshold is based on how the wide-area portion (441) is encoded.

10. The mobile communications device (600) of claim 2, wherein:
the processor (204) is further configured to identify if one or more errors occur

when decoding the local-area portion (44}3) in order to detect the second failure.

L1. The mobile communications device (600) of claim 10, wherein the processor
(204) is further configured to determine if the one or more errors exceed a prede-

termined threshold.

12. The mobile communications device (600) of claim 11, wherein the predeter-

mined threshold is based on how the wide-area portion (441) is encoded.



when decodi ng the wi de-area portion (441) in order to detect the first
failure 3. The nobil e comruni cations device (600) of claim7, wherein the
processor (204) is further configured to determne if the one or nore
errors exceed a prede- termned threshold. 9. The nobil e comrunications
device (600) of claim@8, wherein the pyedeter- nmned threshold is based on
how t he w de-area portion (441) is encoded. 10. The nobil e comruni cations
device (600) of claim2, wherein: the processor (204) is further

configured to;id ATEY! - r I ; : i he
| ocal - ar ea porltJ i gllrillit l(n%%% fc(i)I%IIH]or étrlcmtgod%gg% é?:t{(ﬁto g&s%czém%%éfpﬁﬁgdg% . The
nmobi | e conmmunipedion dfdl)deshides a(fBS@iurality off ahamn¢l andvtherledatrateh popionddsHor

(204) is fu”ﬁ%ﬁlﬁﬁ%}ﬁf#e%ﬁ%ﬁg@%%ﬁ@ﬁm'?e if the one or nore errors exceed

a prede- termne e mobil e comuni cati ons device (600) of
claim 11, wherein the predeter- mned threshold is based on how t he

w de-area porti 441) is encoded. , 25 e. i l.e_communi cations

devi ce (600) g?'olg\e(arf“ﬁh%,wm%‘iaﬁo?wvﬁe&écfb%f’ggambng?t"\’hﬁﬁ”('44l) i ncl udes a
first plurali theQfrodebson(B04 iafuekhbh@nkioeel tPd@anied 4 Fire Fddh of MElfudes a
second plurality of channels. 14. The nobil e conmunications device (600)

of claim 13, QWY At chapgelpindersadet of orpanothert yrt her configured to
determne a failure of each of the first plurality of channels

i ndependent of one another. 15. The nobile comuni cations device (600) of
clai m 13, wheteiThe mebilespmsumgationsxgyice (690} of ¢ltiay | s odkiegur ed to deterni ne

a failure of It . S.d._nde nt . of one
anot her. 16. %ﬁ%porﬁ%slo% @ﬁ%ﬁ%ﬁ%g?%ﬁélo ee\t/él?{né&{%%gﬁe&f eg a@fﬁﬁg,ec\?\herei n
t he pr ocessorond plonlity of chemrtelssndependangoff and anetheront rol t he recei ver (602)
to reacquire the broadcast signal (400), independent of the first and
second failures, based on a determnistic trigger event. 17. The nobile
conmmuni cat i onks. déweimebileb@Xmaficatioas device (60Dpofilaint DewHeatiarthe Prdessbi C

ri r event ,hs .rel h il ni i,on Vi
Eatwaggﬁi ng € f J;(gh?) alﬁ%ll%%eg% tfo J_[recf3 torE?)QtrolEiheC L%Ergl\'fler (%@) tg resacguexre t%ee bgoggggst
signal (400), independent of the first and second failures, based on a deterministic

trigger event.

17. The mobile communications device (600) of claim 16, wherein the determinis-
tic trigger event is related to the mobile communications device (600) awakening

from an idle mode.

18. The mobile communications device (600) of claim 16, wherein the determinis-
tic trigger event is related to a user selecting content within either the wide-area

portion (441) or the local-area portion (443).
19. The mobile communications device (600) of claim 16, wherein the determinis-
tic event trigger is related to the mobile communications device (600) being oper-

ated in a test mode.

20. A mobile communications device (600), comprising:



18. The nobil e comuni cations device (600) of claim 16, wherein the
determnis- tic trigger event is related to a user selecting content
within either the wide-area portion (441) or the |ocal-area portion
(443). 19. The nobile comuni cations device (600) of claim 16, wherein the
determnis- tic event trigger is related to the nobile comunications

devi ce (600) being oper- ated in a tesg node. 20. A nobile conmunications
device (600), conprising: 26 a receiver (602) configured to receive a
broadcast signal (400) froma wreless broadcast network (100) t he

br oadcast si gnal ncl udi n._averh dat a
portion; and g 5?%&53 %ir) gg')‘ géﬁ ?Cgeﬁ'r%edgrpgdcpg %r@?(%l&ﬁ%?% ?ew‘r%? any, in
recei ving the bbradeaicmtvom (40@), thedD&Hdrast sibaal #6009 incheding 4h bveatieat! portiphocessor
(204) is further copfigured to eterrri ne a part of the overhead portion
(420) to reac& 0p an %Q% of"haé’ failure; and control the receiver (602)

to reacquire bbgoceabt (20%) édngigonaidtead portion (420) of the broadcast
signal (400). 21. The nobile. comunications device (5600) of claim 20,

wherein the paftEctariailine if g itiessvVina ths trpadeass 8nsl{4¢Qldes substantial |y al |
of the over hegghrRérle®h Mt?tﬁépro%@ssor'rd’lé @Mdh@r&dﬂﬁ%&r’éﬁ@@“ ons device (600)

of claim 20, wherein the processor furt configured to
determne if f¢iermiag ppeg of she eyeshead PPG‘OPHéZQNérfPP@aWe pased ioprthg 3l05e; or t he
data portion.,23. The nobile conmmunications device (600) of claim 22,
wherein if the failure is related to the overhead portion (420), then t he
part of the oventiebthg rgrsiver (92] @)cquire thepbs h theioxkihgadipdrtiof (42hkpofther head

portion (420) e comruni cati ons device (600) of claim 22,
wherein if threm%%‘;af h%’ IT@'Bwrel ated to the data portion, then the part of

t he overhead portion (420) is a section related to contents of the data

Phe. data por -2v 0K TRHE o eRuRe(ifin b SUEDAEr o 00 atdnBrelpriicale or ca

portion (443)overhead portion (420) includes substantxally all of the overhead portion (420).

22. The mobile communications device (600) of claim 20, wherein the processor
(204) is further configured to determine if the failure is related to the overhead

portion (420) or the data portion.

23. The mobile communications device (600) of claim 22, wherein if the failure is
related to the overhead portxon (420), then the part of the overhead portion (420)
is substantially all of the overhead portion (420).

24. The mobile communications device (600) of claim 22, wherein if the failure is
related to the data portion, then the part of the overhead portion (420) is a section

related to contents of the data portion.

25. The mobile communications device (600) of claim 20, wherein the data por-

tion comprises a wide-area portion (441) and a local-area portion (443).

26. The mobile communications device (600) of claim 25 wherein if the failure is
related to the wide-area portion (441), then the part of the overhead portion (420)

is a section related to contents of the wide-area portion (441).



26. The nobil e comuni cati ons device (600) of claim?25 wherein if the
failure is related to the wi de-area portion (431), then the part of the
overhead portion (420) is a section related to contents of the w de-area
portion (441). 27 27. The nobile comrunications device (600) of claim 25,
wherein if the failure is related toy,the |ocal-area portion (443), then
the part of the overhead portion (420% is a section related to contents
of the local-area portion (443). 28. The nobil e comruni cati ons device
(600) of claim 20, wherein the overhead portion (420) includes a pilot
signal (401) and if the failure is related to detecting the pilot signal

(401), then the Pahobile {dHemOYEAHRARH IR EO®B CARARS] FheremaE teTalrers | at ed
to the pilot signal (401). 29. A nethod of reacquiring a broadcast signal

(400) of a wi rdpted s hedeert-asee preton (@hhkihen Bis)partd s pé&rirpd nograsi (G2WNg t he
br oadcast  si grfkaals&é%p?e}]ﬂ%}ééo%nén{sio?%_l@&LﬁtieQB?x(ﬁ@ﬂ@dia?.nd a second portion

(443); characteri ze tecting a first failure, any, in the first
portion (441) independ- ently of detecting a second failure, if any, in

the second poryi on, (4R toSKEhTL 06ick 06} oPBEKI 20, {RATh hEoRetle-ar ca

portion for broadca tra ers .in the network (100),
t he second popbition (§20)3nciudesa pibw algnalr(@al)podif e ffilre isrolattdds tiete@inga

subset of the trapsmtte far iven-w de-area tr. I~ss) on. ..and
reacquiring tHg‘BE%§§?§§?8§Pgﬁgﬁh%ﬁﬂgff&%gﬁmgf¥ﬁ%¥£€£§£¥ﬁf%%S%?ggg%ond
failures areldlat echepilotlrmalgual) eacqui siton of both the |ocal -area
portion and the wide-area portion is decoupled. 30. The method of claim
29, wherein reacquiring the broadcast signal (400) fur- ther includes:

det ecting and2gles gt ¢trehR@finga ROsdchARigAE @UEYJTeawirbiaéstrbmich R et 420)
included in the broadcast signal (400). 31. The nethod of claim 29,
wherein the WYQEC @PRh PBPEFBHK i ncl udes a plurality of first channels and

the focal -aregchRidg @0 HedaRhsti sislal (D) Raihgadfidst podlon @G ONEhdCh3BonEl S. 28

vportion (443);

characterized in detecting a first failure, if any, in the first portion (441) independ-

ently of detecting a second failure, if any, in the second portion (443); wherein the

first portion (441) is a wide-area portion for broadcast by all or many transmitters

in the network (100), the second portion (443) is a local-area portion for Broadcast

by a subset of the transmitters for a given wide-area transmission;

and reacquiring the broadcast signal (400) when either the first or second failures

are detected, wherein reacqui;itbn of both the local-area portion and the wide-area

portion is decoupled.

30. The method of claim 29, wherein reacquiring the broadcast signal (400) fur-
ther includes:
detecting and decoding at least a portion of overhead information (420) included

in the broadcast signal (400).

531. The method of claim 29, wherein the wide-area portion includes a plurality of
first channels and the local-area portion (443) includes a plurality of second chan-

nels.



32. The nethod of claim 31, wherein detecting the first failure further

i ncludes: detecting, for each of the first channels, whether a respective
error occurred when decoding each channel. 33. The nethod of claim 32,
wherein the respective error relates to one or nore physical |ayer
packets being erroneously decoded. 34,,The nethod of claim 31, wherein
detecting the second failure further i'hcludes: detecting, for each of the
second channel s, whether a respective error occurred when decoding each

channel . 35. ?ﬂ%ﬁ‘?ﬁé? &Tclaqénaémvﬁémvm@erc&ﬁgnh& IBest FRARS RIHNLLInEluey: T €l ates

to one or nore physical |layer packets being erroneously decoded. 36.
met hod of r eadgjentingnfyr gadiw fabie fsst changelsl whed®O R resbectivigiernor eswirtsd sddaast

net- work (10 fofo] i si.ng; receiving the broadcast signal (400) having
an over head p%%??%ﬁqgﬁﬁékﬂgﬁd a data portion; detecting a failure, if
any, in receiving the broadcast signal (400); characterized in that the

met hod further, rise et erm ning, based on the failure a part of the
over head port %bﬂpﬂﬁﬁo‘ff}f %é%}?qﬁ'b?rgl? tgﬁﬁs?eé_gﬁﬁﬁ??’i Wgat?sht_é) dﬁ‘_ﬁrc’trpr%‘fret he
over head portp}g@icéﬂapér.paa?exs%@éfﬁdnb&ﬁklﬁdec@de@l m 36, wherein if the failure

is related to the overhead por- tion (420), then the part of the overhead
portion (420) is substantially all of the overhead portion (420). 33. The

met hod of cl akMR6 mhiRlr Fichih (31t BEerbRidetétb@nd e 5RbAY BMutOftREY idaudespor ti on,
then the part of the overhead portion (420) is a section related to

contents of tdrtectiagt fr saeh pbthe spgond3chantele wstle @ GFPESHYE MTIBOSCURRT ei n

the data port] I igle-area por- tion (441) and a local -area
portion (443)#9ﬂﬁgggﬁéé§§%ﬁ%awgf claim39 wherein if the failure is

related to the wide-area por- tion (441), then the part of the overhead

oy O (4120033, RS SPIbifh 34, 3ndrtln S Fesh RN Serbr felifes'th Ui oR e POT L1 O
' physical layer packets being erroneously decoded.

36. A method of reacquiring a broadcast signal (400) of a wireless broadcast net-
work (100)4, comprising:

receiving the broadcast signal (400) having an overhead portion (420) and a data
portion,;

detecting a failure, if any, in receiving the broadcast signal (400); -

characterized in that the method further comprises
detérrnining, based on the failure, a part of the overhead portion (420) to reac-
quire; and

reacquiring the part of the overhead portion (420).

37. The method of claim 36, wherein if the failure is related to the overhead por-
tion (420), then the part of the overhead portion (420) is substantially all of the
overhead portion (420).

38. The method of claim 36, wherein if the failure is related to the data portion,
then the part of the overhead portion (420) is a section related to contents of the

data portion.



41. The nethod of claim 39, wherein if the failure is related to the

| ocal -area por- tion (443), then the part of the overhead portion (420) is
a section related to con- tents of the local- area portion (443). 42. A
conput er -r eadabl e medi um encoded with a conmputer programfor reacquir- ing
a broadcast signal (400) of a wirel ess broadcast network (100), which upon
execution causes one or nore processors (204) to: receive the broadcast
signal (400) having a first portion (441) and a second por- tion (443);
characterized in that the program further causes one or nbre processors
(204) to det exdt The fmethst of alairmise,, W}fertﬁmyhe data pohtéonvdodpriaéLawiRrdréDpbr-

i ndependent of.d ting,a . second. f if any, in the local-area
portion; mheréﬁw?%ﬁéaF?%éW”b@F?PBﬁmezﬂ%§ is a wide-area portion for
broadcast by all. or many transmitters in the network (100), the second

portion (443) is_a |ocal-area portion for broadcast by a subset of the
transmtters f48r Tke grihed %C@:Féma’rg’e‘&hecf?‘ahfsﬁ‘ﬁ’ Slugmis relpigd to theesidqursaerorhe

br oadcast si gngl, (mg%e%ﬁ SNBE ol diBedd ;roﬁ}onggg@)%%gct o Jelé'fe%%ﬂ}é? and

detected, wherein réac on of both t area portion (
the wide- ar eaewftthfomqeimr)a pogiaddédpl ed 43. A conputer program
conpri sing conputer-executable instructions to perform the steps of any

of the clainms 29 to 41 when the conputer programis executed on a
conputer. 41. The method of claim 39, wherein if the failure is related to the local-area por-

tion (443), then the part of the overhead portion (420) is a section related to con-

tents of the local- area portion (443).

42. A computer-readable medium encoded with a computer program for reacquir-
ing a broadcast signal (400) of a wireless broadcast network (100), which upon
execution causes one or more processors (204) to:

receive the broadcast signal (400) having a first portion (441) and a second por-
tion (443);

characterized in that the program further causes one or more processors (204) to
detect a first failure, if any, in the wide-area portion independent of detecting a
second failure, if any, in the local-area portion; wherein the first portion (441)isa
wide-area portion for broadcast by all or many transmitters in the network (100),
the second portion (443) is a local-area portion for broadcast by a subset of the
transmitters for a given wide-area transmission; and

to reacquire the broadcast signal (400) when either the first or second failures are
detected, wherein reacquisiton of both the local-area portion (443) and the wide-

area portion (441) is decoupled.

43. A computer program comprising computer-executable instructions to perform
the steps of any of the claims 29 to 41 when the computer program is executed on

a computer.



