WD 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] Theopo@sam4sAppl i cation for Patent clainms prioripyTius20060Y1i836 onal
Application No. 60/669,554 entitled "TECHNI QUES FOR RE-ACQUISITION IN A
MOBI LE BROADCAST SYSTEM' filed April T, 2005, hereby expressly

i ncorporated by reference herein. Field [0002] The present disclosure

rel ates generally to tel ecomruni cations, and nore particularly, to systens
and nethods to support a nobile conmunications device capable of

conmuni cati ng vi %ﬁg&ﬁﬁ&ﬁésﬁgﬁgﬁs‘j%% J;e}?%%EFRﬁ%gggf QeRgbrd 0003] Wrel ess

and wireline broa networks are w oyed to provide various
data content to a |large group of users. A commobn wireline broadcast network
is a cable network that delivers nmultinmedia content to a | arge nunber of
househol ds. A cable network typically includes headends and distribution
nodes. Each headend receives proBA@KGROUNDvari ous sources, generates a
separate nodul ated signal for each program nultiplexes the nodul ated

si gnal s f orRO’KIREBFERICRTOORENBTEDIOPENCATIONS Signal, and sends its
out put signal to the distribution nodes. Each program may be distributed

over a w Hﬁoﬂﬁ@@‘ﬁ@??@s&t&,&ﬁ%j&ﬁoﬂ for PleRMH4iRR pHodiflo PlovisiSRIAfplicBRAIr aphi c

area (e.g., acity Each di stribution node covers a specific area wthin
the wi de Nge6g/6apht4 ecatided ("THETINKEBSHOR t BE-ACQURSIHION I uhi MiOBbHe

recei ves i , I t he,h nds,. nmul ti pl.exes the ul at ed
signal s f%ﬁe’r‘ﬁ%&gﬁgsﬁj{%@%ﬁ tggecgiqlé‘flﬂi %U?§§§ Hﬁfew se’@f)%évaajém&)%aé&gﬂwo
di f f er ent refdrefpegReam.channel s, and sends its output signal to househol ds
within its coverage area. The output signal for each distribution node

typi cal | yFielkri es both national and local programs, which are often sent on
separate | a I I I e R dheH8HE P Sibgnal .

[ 0004] A We esnsl%grpgg%@gg?scwé vc\:olr%i %Spg%l&se%nﬁtyg da% aB%)n\?%r “he i t%b%nrel ess
devi ces nparticularly, to systems and methods to support a mobile communications device

capable of communicating via a wireless broadcast network.

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



wi thin the coverage area of the network. However, a w rel ess broadcast
network can WO 2006/ 110445 PCT/ US2006/ 012826 2 differ froma wreline

br oadcastwoebewmnbsssn several key regards. One way i n whipcli/usb@e/ot2s06 t ypes
of networks differ is that nobil e handsets may encounter service

di sruptions, or other activity, that 2equires themto reacquire or
resynchroni ze with the broadcast signal being transmtted wthin the

wi rel ess broadcast network. Wiile this concern has been previously

addr essediffBr #8fi DWSrelthe BloadSasNREWREIK M doverdl kEprepatdsnays wdyhianehitie e ns
the need for nethods and techniques to control reacquiring wfeless

br oadcast twieetynesr o neswepkadierds thahapbilp hardseisgpey coppie periice [ isreptioapsof t he
handset , ' i bz r ] ' 2:) s t he
data synt SFH KA 203 SNGEDRR, (Slokihe B rooyBhaRRL A, ShERIE
utilizes gigidl bping tchasmitedaviteh shavvirbiess trobdcast whewarke aWh#p ¢luk Comcesi basal s and
| ocal -area specific¢c signals, SUVWARY _[0005] One ect of nobi | e

comuni cal5es ,psevmist@iqgr%qsgﬁ HVATOUS) WiRE1g3)) Be%‘%rksr @éﬁ@%ﬁ?‘i iiod Saal?f"o%%‘l?é\%st

signal of g, akd ﬁjr%ﬁfthﬁdsoﬁﬁ%éﬂnitgseg‘%@ thntrdteAGaREAREE Y BiBaddisSnerasikeCt ,

the broadcast signal having an rhead porti'on and a data portion is
recei ved sigmals an faamwlayr whichf ingprgyesi powerc efficiangy t dfethr bandisets twhithy milizess
detected. Based on the. fallur a rt. of the overhead portion

r eacqui r eYeEAg: & FRATERL 11 (Hm[aﬁg? 1?)%%?1 & tg? NV O(i,sag) reﬁgrllc?lf%n(r?lzﬁ é’ﬁp Kfen
reacqui r edend ORRI6IhiAR ABNEIagERES lutiRfesamiiiel dtL eHuttels Gathio BsthOeidevgeanl SO
relates to a nethod of reacquiring a broadcast signal of a wireless

br oadcast speeifigsigaals|and decebateaspecifif signalghi s ot her aspect the broadcast
signal having a w de-area portion a§d a |local-area portion is received. A
first failure, if any, is detected YYMMARY\i de-area portion independent of
detecting a second failure, if any, in the [ocal-area portion. The

br oadcast [080Fhal Ons aspeat of eaorphile expnwhenicasionp edevicgereldtessfo @r mgthodnef

fail det d. 007 t ' tcati
devi oo r R arBTHES b agE BeAof pRRR SR ARTE O HERRBERIR M) U°

a broadcagdpesi Hrbrohdcase signil haliegsn deardd pditiohedndod Katatpoetidyr Radedsdd si gnal
including a wide-area portion and a | ocal -area _portion. The device al so

i ncl udes endw telags Hranyomfeepiviag thedbraadcasisignat isdstected; Based on thedpilpre, a
part of the overhead portion to reacquire is determined and that part of the overhead

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.



in the wide-area portion independent of detecting a second failure, if any,
inthe local- area portion; and is also configured to control the receiver
t o reacquvoeodshaodasoadcast signal when either, or bothpctrhs26snsis2er
second failures are detected. WD 2006/ 110445 PCT/ US2006/ 012826 3 [0008] A
still further aspect of a nobile comufi cations device relates to a device
that includes a receiver and a processor coupled wth the receiver. The
receiver is configured to receive a broadcast signal froma wreless

br oadcast [0088Ywor kA stildurthereapast asnghkl contiahnickitiogs dovioy edliteath paetiton and
a data portion. The processor is configured to a)detect a failure, if any,
in recei vindy 11?%%&2’5%5??8’6’@{ agd gnifocessyr ganishviE Be 1Begiverof The) ESCEiMF Hitad
portion t i faldure,na 0 eiyer to
reacquir eectnﬁgg%g%ltté gﬁ‘ep?ﬁ(ﬁqo?&aﬁgga %%Ara%l i%%mo?q?ﬁéele%r gg{?g%s% h%f”gﬁ‘g‘l .thOOOQ]
It is undbrostenst sighalt inohiding anbesthersinpartioh antie gate pertion. nTha tpraassorr lid
becone readi| parent to.those skilled.n the art fromthe follow ng
dotai ed Hodiesl RORBSAdRLIR. 7 En} SharGnE A Fodtirt M Ui A
enbodi menpgt of theREeihRYE Pértion Wiab@ireased bh Htthdlre Ofhd AToWirdl thOeceRRt | Zed,
the invention is capable of other and different enbodinents and its
several dex@peayirgitee papahihe oy¢rhpashpdrtiemel ba brondoast Signel- ot her respects, all

wi thout departing fromthe spirit and scope of the present invention.
Accor di ngl80091 he Itisawidatgoodriblatdtheaiebddidasity ofithe presenténventibe wik hecates as

illustrative.,in__nature.and as restri.ctive. | EF . PTI ON OF THE
DRAw N T epRRht kS 1B SRtleadh GECHT oot s £lRe AERER 5t o

i I'1'ustrat etleRRin Wayshowin SxaERirbed dAE ViR{oub ¥mbodin@hts dffthd Aive@ibn by whii6f
acconpanyi ng draw ngs, wherein: [0011]] FIG 1l.illustrates an exenplary

wirel ess BRGHAst AbtWlr ke irpalizedothtaivention in capeblprafnether esd oiffereat
present | Efﬁﬁgﬁiﬁ%ﬂ‘;s and qglggvegh caettjﬁls' %\Jeué ABLE Bt %Acﬂﬁ%zﬁﬁh ﬁ'h%%&{l:‘ 8{hela

wi rel ess handset Tor receiving broadcast content W thin the environment of
FIG 1; [08f&s, HiGwithodepkpdring ffdnowhé apiritodndascope edfptier presait hiaderdftion.
placing a,.receiver of a wreless handset in a node to reacquire a .

br oadcast A§F‘§ﬁ%¥lg‘f - [t v ingsEnd e@égaég’%‘:%o@)@é‘h{ﬂ b5 {eeatdsd s dlvstratiNgin can be
used 10 PhLAUIIHAGREhERtrictive.

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



within a wirel ess broadcast network such as that of FIG 1; [0015] FIG 5
depicts a flowhart of and exenplary nethod of reacquiring a broadcast

si gnal afwenro@/diesis of 1 ock with the signal; [0016] FI GpcoAsd@piocisse a bl ock
di agram of a wi rel ess broadcast base station and handset; and WO

2006/ 110445 PCT/ US2006/ 012826 4 [0017¥ FIG 6B depicts a functional -1 evel
di agram of a wi rel ess handset on which the exenplary nethod of FIG 5 may
be i npl ement ed. DETAI LED DESCRI PTI ON [ 0018] The detail ed description set
forth bel E017h cdrifedd depiots tahfuhdtonapleeelddidgradr afvh vgfeldss Handendgaviash a
descriptign of variou nents of the invention and is not intended to
represgnt a}eﬁ’éel@ﬁf@ym&%¢§WYMil@HPW§tQ%venti on may be practi ced.

The detail ed description includes specific details for the purpose of
providing a thorough understanding of the invention. However, it will be
apparent to those skilled in the art that the invention nmay be practiced
W t hout these specific details. In sonme instances, well known structures
and conponents are shown in block diagramformin order to avoid obscuring
the concepts of the invention DEBOHED BESGRIRTIEON f or broadcasting different
types of transm ssions (e.g., local and w de-area transm ssions) in a

wi r el ess H10d8Hcaskhendetaibedk descaptites sotifosh Heboveiin.coAsectise dvithh etteeippended

"broadcast," and ."broacg:%astg " refe i

Yrawf t k to transmi ssion. of content/data to a
group of “GEANE BINEIRFALS FECHHPURRPT RS 5 g]’fné‘?m%ﬁftgﬁnﬁ?nu?ﬂﬁrf 8A8t " or

sone ot hefnterlded b REpro@Yt tH WilgendbeidndniAMSWhithi tA8 invenfol hRRHE SEk@Rd! hat
may be broadcast by all or many transmtters in the network. A | ocal

transm ssitbh deailgdt depantiansitgudes atperidly Betailp fon deagursse cofs piawedingfa t he

transmtt r [ ide- 1T aRSpLSS LR fferen | ocal, .
transm ss?%)?losufg?rﬁ? S%'t%raglgm:fgg? ﬁ{)@g‘é‘? r[_fg[?g%?&sﬁgxggfﬂ < %’%aﬁt"ﬁ{eto{ tPgﬁes?ﬁﬂtl?der s for
a given i the-at dmt thaisendei ony tbi frheicedtwithabe-these aptdifid Wsiagsi Bnson®my al so
be broadcast bﬁ?/S nglfferent roups of transmtters in the network. The

0

wi de- ar ea AR KnowmsfiuS Biresrand qopmoagnts are shown w blogk disgramy fetenins,  but
these trapgit ®vORBoBRYrifd 8 c6Rchl JIftR R¥RioncoONt ent .

[0019] Techniques for broadcasting different types of transmissions (e.g., local and
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



[0020] FIG 1 shows a wireless broadcast network 100 that can broadcast
different types of transm ssion such as, for exanple, w de-area

transm sswonsosano4dsocal transm ssi ons. Each wi de-area PCansmssisnei s
broadcast by a set of base stations in the network, which may include all
or many base stations in the network. Bach wi de-area transmission is
typically broadcast over a |arge geographic area. Each | ocal transm ssion
i s broadcast by a subset of the base stations in a given set for a given
Wi de- ar eatrMOn2E06HY. EhoY 46caPEhhddn2666i0tpR28y bbodde s 9ives & istillerbgsviardpaial
transm ssion is typically broadcast over a snaller geographic _ area. For

si mpl i ci t drea-tHiog similisay b6 darap Beqeraphiared fora Widawuren eapsmissiaiis alsp 6allsds al so

cal led a, Wige GRYS208 3t Sy SRk Yardy, Ma]eaglﬁﬁie g%gga&p@ S4B &
geographic area for a ?oca ansm ssion Is also calrrl ed”a local coverage
area or sloogltyanamidsmodb akp ealled Ncalorokerag @reaey shaply ad'léal gea't Neewede ar ea

such as t entire United States, a |lar reqgi of the United States
(oo g. .t hiDQBEY BRYe 12rEs Cpverags Wit SHeb & e GnTien kst SHIES FoIags gimeo! o

single W glg-ghiRA $thREIELS ThOWetBdh NBed! RUABRS stA¥Cind B of NEdY &alpld, & Of
California, and different |ocal transm ssions may be broadcast over

di f f er ent sisgleivéde-grpeliraasmissipnAngebe broadenst Sear the egidre st f Caktomigi ansl i city,
FIG 1 sh over | W r eas Qa.and 110b,,with w de-area
T10n snooSiBif IR ok B SRUTHANE WoiGol G854l Bty 5o L8 Ala

net wor k 144{d SeyDiepe.l ude any nunber of wide areas with different w de-area
transm ssions and any nunber of |ocal areas with different | ocal

transm ssjoons} Eaoh sithplialy, #1162 1Ndwa dichorka ol BeVerin@C@ldedd&a Proam@d be
i sol ated. Network 100 may al so broadcast any nunber of different types of

transni sstilb, gt yiterarga flaPa ceewsprassing dhiee loggd siraapiile. bilbagnéfl28ayinunber
of differ géhtera | %é?t@or{?édo ﬁf&?fﬂ?&ﬁde EISF iéﬁ’ﬁlﬁerl&ow{@yﬁelss‘?nh DEpadGashe A denue
n e o) I e g

transm ssto esi gna recepti‘on over a snmm r geographi ¢ area,

whi ch nmaytriagnpsyidriscahdodnyanghbezofl 1ocdl argasegith [dffsi2)t 1008 exsmiNsihnef Esdhch a

br oadcast_ network is the QJALCS\/M Medi aFLOTM net wor k_t hat delivers a
&JPﬂing"HloéfEé PG|

pr ogr anmi 19621 ¥R fAYat arggs o1 ERY rReyisolatede Negorkol Wypay 9 i s an
ort ogonaﬁroaa&gggfgmrﬁ?ég; Of! BfFeftH HpBs 8K irahnliSTiMicDERAL 1R i RbRbIECE

desi gned speci icasting a signi rich
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.

[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.



mul ti medi a content cost effectively to wireless subscribers. It takes
advantage of nulticasting technology in a single-frequency network to

si gni fi canbl2goraduase the cost of delivering identical eomuspdoctomsdalmTer OUS
users sinmultaneously. Furthernore, . the coexistence of |ocal and w de
area coverage within a single RF channél (e.g., 700MHz) is supported as
descri bed above. This segnentation between wi de area and | ocal area
supports nore targeted programm ng, |ocal advertising, and the ability to
bl ackout E0a3] r etMneh Hke cajeiTNgch sutaciitser Lv@iHvh iaswitelesd hroadegx astplotk 64n t he

type of broadcast et wor ks described herein and other, functionally
equi val enfuOSFTEREdOALersat Bﬁiﬂ%esé}nél tiegh Pk SRS (28 RESTRBIY MOYAES, 2@9’6%?1‘6)445

PCT/ US200@/,0 )RR 28 th@m[\QQl?%]seMJf:E'ha{nhgﬁ E2blennlY B ﬁ%ﬁﬁ OEQIEE ﬁ\Béhé

wi rel ess broadcast network can subscribé to dlf erent ages an tlers
of servi C@lf@ﬂ‘e@ Conpﬁnérprwmm\fme‘sa,rd s corgentetocthy br@dnhastpremoﬁewhlhhenhm th a
set of chan

cont ent p?%@nﬁB%Sr ef%ﬂﬁﬁf 8“‘%’«?38 Fgrﬁco?r @eg{)?%gﬁ@é\‘%’?e‘ﬁé%ﬂ? %‘;%}egr 1(:a Rten

combi nes plawisecHMELON 2 GeRe s BRI GRF1ce ithhe @{foﬁ&ﬂl%' fddretvdall @46HEHE dABEhels
schedul e. During provisioning of a user’'s nobile device the capability to

recei ve affdWhish dbr useaisubssaihpreissprogiemgddcinta e mekile dayviree r Theeprovssioningyr ammed
into the pRpiY. Ouggeyduglgi 10801 X FAR 8% ad BifeP BaPRCRHIC Bianb P IFRST

renove or a ages and annel s. ere & a'broadeast

net wor k Oﬁnereaisca’ bichddasbnaaddaspaaar vt ibedadcadis & antieytof dowtent,trit ¢hdrsis al so
Veri zo Xi ng etc. provi si ons the handsets,

the carri
that det éﬁ?n E% REME (5ot | \GHEOBf 51gt“i‘lﬁ’éﬂfl‘iror?tt %twggrprﬁ‘éls’é’%s@?l}ﬁéeseﬁ% B9t a user
of the cagdi@fine wHE 91ft109§ QMY Yorikidt! éan"lﬁel éub@&%ﬂ”tbﬁ? b hatr +meh,‘ &' chi cal

arrangenent of channe S just described is nerely o exanpl e of ow to
provi de nQneiofeddinarsslilbwile recognize mhat thethisearchical amgegents dinliamreifajusizat i on

of the dataadltsr spectlve hapnel s, may b utili out arting
fromthe SCSHED Gf rBE REMP evé’ﬁ?’iog’nto E%H?‘%] nwtltFIB‘Q‘%ﬁaﬁn v(i’tE% B (%%{Rmbi | e
handset fothe@waager@éhtyvaﬁd\ lofzaRiAtio e 0B 36 lah@ageaisd resP&itM’@rdﬁahﬁelé klaysie at ed
in FIG 2. In particular, there are a nunber of different applications

208, 210, UfizzdpHEoukdenating fpr thanscopeobibe pasergnesptivem of the handset 202

to receive content that is broadcast over the wrel ess broadcast network.
These [0024] A Jogical view of a mobile handset for operation within a wireless broadcast

network is illustrated in FIG. 2. In particular, there are 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



applications 208, 210, 212, may, for exanple, include stream ng video
viewers, stream ng audi o players, news services, stock services, sports
scorers, woeooolineps typically operate within a w rel esspoparsadocngssyst em
such as BREWor its equivalents. [0025] Logically, these applications sit
on "top" of a software stack 206 that i7tself communicates with the

har dware 204 of the handset 202. In operation, the hardware (e.g.,
processor, receiver, etc.) is configured to receive the signals broadcast
over the bydifie! el WEBUERS provedsvmbk And idcdudeas Firdehaiminprestghitido ahdyer
software stack 206. The soqoftware_stack 206 unencapsul ates theg;%gnals

recei ved fhasnek ssEmatipy aapability (it alows iechangpel bo aetant Ematic gain i at e
format to i, f - jcatj - I: h
handset 28%&§§£¥é%§?§§%88£5%%§1§A§§§@§%§?§%%%81ﬁéﬁﬁﬁkgggﬁ%ﬁgﬂﬁ‘gkﬁée 202
t ypi cal | yaaeglableanarmes,ithghindseti 202akillynat sypigalbt have hore@squite theaignal, giftat . For
exanpl e, assum the.signal is.sent .in a frame-like structure, pilots

si gnal s iy 15l ShayRiichs FXGept i HDLCY iEepE P PVURTe) ElleF%ﬁd’s‘BP_ﬁEW to
det er m netVp@RpliHie of A Bridle s 10ddR BiubREOHR B8Rt signRealShe The
acqui sition process may also incfude a finer timng resol ution and/ or
channel eBedepsry.on capability that allows the handset to set an autonmatic

gain level or a frequency conpensation value. As |long as the signal
cont i nues[@027be rBreeflvechdrn oAFIGaScégpicblan evempdary mbthol fnd setcq@bidgvd | 1 not

typically have to reacquire the signal, after. the_jnitial .acquisition
except i nPRPHIASh S 2R r Gl P SAteY Stidtepsitcrs Tnurnapd e et dandiet it o
recepti onopéra&b,easbmﬂdq%ﬁéaw' @dne, 508Ntd RB&GUE! dentiuldie @é&@ﬁé‘%tsi%?liagnm
may be necessary. [002 The flowchart of FIG 3 depicts an exenplary
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di f f er ent rdapgtisdces, the handset may determnmine that the broadcast signal
shoul d be

[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
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sec). Thus, the handset can enter a sleep node I n between each reception.
However, apwohead information in every frame being broadcast. As mentioned previously, the

pilot signal may be used for a number of different purposes, one of which involves

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.



awakeni ng, the handset will reacquire the signal (to reestablish

synchroni zation and timng) so that the next portion of the I|IP datacast
can be rewoizveioqad decoded. [0030] The third instance shows2006/0Fses 3
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and control channel information can vary as well. Described below, however, is one

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



reacquired, step 312; or the handset fails to reacquire the signal, step
314. In response to successful reacquisition, the handset continues to
oper at e nwormadd/mo445n response to a failure to reacquirecrthsaecgmsbe the
handset may stop attenpting to reacquire the signal until an application
208, 210, 212 once again executes a red@est for the signal or may
periodically awake froma sl eep node and attenpt to reacquire the signal.
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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
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- Ar ea e-Area overhead information sy
information (e.g., frequency/tine |ocation and
all ocation) for each data channel being sent in the wide-area data field
Local O S[go30pl Eeenieadbodiiennmiovaninsyichel, diff¢aitrpiRs avaike®as different

purposes. A pair of TDM pilots 401 are transmitted at or near the start of each super-
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frame and may be used for the purposes noted in Table 1. For example, one of the pilots
TDM1 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



information for each data channel being sent in the local data field

W de-Area Data Carries data channels for the wi de-area transm ssion Local

Dat a Car rweoakatiadashannel s for | ocal transm ssion [0037pcars2dde@1mpdodi nent
shown in FIG 4, different pilots are used for different purposes. A pair

of TDM pilots 401 are transmitted at ol2near the start of each super- frame
and may be used for the purposes noted in Table 1. For exanple, one of the
pilots TDML may be used for coarse timng to detect the beginning of the
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"| ocat i on¥sedfor g faurdrames of shexsuppisframey yded in the overhead i nformation

(i.e., Wde-Area OS and Local O S) of the header 420.
[0040] The Local OIS field indicates the time-frequency assignment for each active

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

interest in the super-frame.

[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



[ 0039] Each data channel may be "allocated" a fixed or variable nunber of
interlaces in each super-frane dependi ng on the payload for the data
channel , wbeoosamedssabi l ity of interlaces in the super-freras2@sd133e6si bl y
ot her factors. Each data channel may be active or inactive in any given
super-frame. Each active data channel i3 allocated at |east one interl ace.
Each active data channel is also "assigned" specific interlaces wthin the
super-frame based on an assignnent schene that attenpts to (1) pack all of
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[0042] FIG 4 shows a specific super-frame structure. In general, a
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di f f er ent bropgenst efgnalr anldei Sewohnrtsathdt follow depict exemplary methods of signal

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 MLC 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.



this is within the scope of the invention. [0043] The pilot signals of FIG
4 that are transmtted during the broadcast transm ssion nmay be used to
derive (Iyoaoemamasl estimate for the w de-area transmpesiuspoocivinised i s

al so called a wide-area channel estinmate, and (2) a channel estimte for
the local transm ssion, which is also télled a | ocal channel estimate. The
| ocal and wi de-area channel estimates may be used for data detection and
decoding for the local and w de-area transm ssions, respectively. These

pil ots mayoaeso He sugesod, or mobhehaedseebddinbidceifingt i;vneleamdrcfad@@uaaamrk
synchroni zation, acqujsition (e.g., automatic ain control @é , and so
on. The t FighYs sPeth abﬁh%texmylaéx §qu5@ara§é@0t<ef BK#-atn Inj sippsoy aflqi O f or
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fol I ow dephftp e%arwlaafwnw@tdfq%t%s AR colnBRC ABh&d EdANihOA ifk@agIer t hat
nore than one M.C may be received and decoded at one time and that one M.C

may be a tiedecareaf dhegrradsathaitemptertodheet ’I\‘JDMlnaystbp 586. Bong¢xanplea meghal .
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generally the right-side relates to ng | ocal -area |nformat|on Thus
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PCT/ US200@n(k2@fary value for Ty is 60 seconds, but other threshold values may be selected as
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 Xw in step 508 and once

again looking for TDM1 in step 506. As for what constitutes an “error” when decoding



14 [0046] In step 500, a nobile handset begins receiving wrel ess broadcast
network signals such as the exenplary superfranme 400 of FIG 4. In steps
502 and 586 2aoe/mesipective tinmer Xw and XL are initializedT/uEbécs/otisoer may
be a clock timer that operates off a real tinme clock of the handset or it
may be a counter that is periodically 15 ncrenented. Thus, the term"tinmer"
is used generically to refer to either a particular tine period or a
nunber of iterations that are counted. Once each tinmer is initialized, the

recei ver @k wheid)angsgtbeafércsiiinglé,of detwiig DMy of fhe pleyicad bayeFphaciexanpl e,
a preset nunber of OFDM synbols before TDML is expected, the receiver can
begi n | oolePWE PGP STPDML to i dentify whether the expected rising edge, flat

zone and falling edge criteria of TDML are satisfied. If TDML is not
successf ull0g8Het édtcedthenWtBES éx pescesstitllyi dasogesh ithen, thet dngnon mort BoMIIE, t he

or ocessi bl REosE Saisealtiedd aarRd el wki ool Deaddflsragi IEE

repeat ed inolveoakcefvaig, HoMbdamahs,. ardodweeing thebaysicdl ool pgcitedys ofl I Wn st ep
506, the tinmer Xwis conpared to a threshold value Tw, in step 508, to see
it it exchidsforaeachneletindour fpmerf the supesiaaaed In kP itk 1S dRipadret ¢ hat
t he hands n 0 (o]0 I} fadeast mignal.
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exenpl ar yadrahtagedwsly domsidsreiGepaahdsychiibist ant drenr ih hieestued dne/ N -MESC aags be

selected as well. If the threshold value s excee hen, pr.ocessi ng
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t hreshol dgyRlHend. STAG WXSBESHat WBRSUBERQSRAS id8Soded AAbE MUSS diY a0REBlAgal N

| ooking for TDML in step 506. A simlar threshold value TL and cogarl son

exi st wi t ind esfddor the dnocalimere eppiwtionsexcgstingpn thethradeingdoses ¥ rs in
step 512 an tepeeuﬁs(ljlggess u]fl}sﬁl rc\:/cl)(%g hra(\)r%J W ri]regdﬁg dﬁ%%%bc? go e THER ?%%tior{socgf 101,
y ed, en 'S processed, in step

however, I'S SUCCeSS etec

518. The gdry@hdet emobplovediwittheorfuprtedags.t of FIG 5 first describes the
w de-area side of the flowhart and then the |ocal -area side; although

descri bed[¢pappr atediyrmihing@ WHRRE or TRY fRGE6ccERBE Whes MetotingOn part\dlifar nd TDV2
are processed, the WO Sis decoded, in step 520. The WO S incl udes a

nunber of MIHy siayahe deepmplipheskavariethiaf difgerisways. t Rer expmmnlthdhel npmber et i on
R Y e T e
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.



unsuccessful and processing continues by checking the tiner Xw in step 508
and once again looking for TDML in step 506. As for what constitutes an
"error" whenoeracedsng WO 2006/ 110445 PCT/ US2006/ 012826 pe/usb@od 18esS, it
may be, for exanple, if decoding of any of the physical |ayer packets
results in an error. [0048] Once, the WA S is successfully decoded, then
the one or nore WM.Cs that the handset is receiving are decoded as wel |,
in step 528. Decoding of a WM.C invol ves receiving, denodul ating, and

decodi ng [08S1physincadp 53§,ed tqpagk pérsorafedttbadetdnind G 4t WaMBCH hate trAiredf our
frames of the superfrane. In step 532, it is determned whether a failure
S

occurr ed %ﬁéﬁfdﬁ&ﬁﬁi“ﬁﬁﬂl@héuvww lEaa{ehfaWMcomkv a pgution ahHIMdEGs daKs | der ed
separ at el y;3HCfe %Qx?&se?&n@irdéﬂrthét@gﬂ&ﬁﬁg?ﬁsyﬂwﬁ% ﬁe'ﬁg&a&éQﬁ%ignQ{)ﬂas%Qﬁﬁﬁ?r iy

mean that an error occurred for anot or the“entire
super f r amend THO4E id/vebtqUsretl Hatstepei0. dlioeessf datyerdedable dnteaXey ishdifferedat a
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and. usefu or the one o r | i catiqgns executing _an the
handset . HHEBERL Eaehy _ymaoaﬁﬁaﬁ&e%?ﬁﬁ@ﬁ Bhve e iy haw_gff?lpe&a_ta
di scar dedpg thél@tmigﬁﬁbéﬂplaﬁtﬁ@_tfbjﬁﬂé offhe WIR-HANEID8HCBI RrLL, ok Ykt R oW th
corrupted data. [0049] Determ ning whether or not failure occurred when

decodi ng mopaspéctlid ahanpelsM IE some WeMddisomp!| despdadl property.ethyn die Hicafleasent
ways. For _exanple,. the.numher  of hysi cal , | ayer packets for a partijcular
ML.C that RAVECRATEP? AT derestiin gl T shbeR st RterenagiorSrna  itifper
exceeds acdsBrashebl WINECTs haad fAeH]Ge ititnes 00G ca@iREs tOrdveis indteh@dtedfach
W M.C may advant ageously be Reed- Sol onobn encoded so that all the physical

| ayer packethat (fm Psh ehesfersIY qanisictqraéng ey viah vide-gres sgvich s gedrresds or s.
For exampl £iedsf cg{ehv%r-ﬁi%sis%%ﬁ&g@g@%ﬁxgﬁﬁw%e%ﬁér%ms @%3@9@@. then all PLPs

can be recovered even it 1 ude an error. In a (16,12) RS

encodi ng , har . 9 f . PLP N r

bef ore de@ﬁgfgﬁg %W%? 5\*321??%%1{88& é@ o?p%gtr {ﬂh\ﬁg{e);ar %ﬁ(ﬂé?a%gﬁlbr%ehgé%% ze

t hat many cllinhtBrig ndoneneadiynperfhredeor ang logdsaedih dogieaMechannele (TAMIg) schene
at all) and in each such case, an appropriate error. |evel can

b
det er m neBePEreeravadbY Fg Romeset de dudh nghws the defpils efihaw Wﬁ/é@‘*hééffﬁéﬂ; ed.

rggn?:’wggzﬁfsz‘%&[ 596 S5340andi 386 RS F&RIARE Gh Lo EAR akBAinGPHSR the WML tO De
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 “Try 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



as a "failed" decode nmay be based on each franme within the superfrane or
may be based on the entire superfrane. [0050] If no errors, occur in any
of the WwbGs¢e/t1bas t he next superfranme is decoded, inprstrap24012826t hout
any reacquisition of the header information of the superfrane. This |oop
of decodi ng superfranmes continues until7a WM.C failure occurs. WO

2006/ 110445 PCT/ US2006/ 012826 16 [0051] In step 538, a test is perforned
to determine if all WM.Cs have failed. Regardless of whether all WM.Cs
have fai |l gdt ehargnbytdisionar tofi@Bmeits \ihidd Ge hade tof aiel @thotiheesbaibets etithoansi der s
that synchronization with the broadcast signal has been lost and TDML is
reacqui r edenaping igpmshe spipihard wope of BgPRsERL 1gVention. topexample; the filurepent
dependi ng, ORvR el I éﬂﬁﬁ | a0k, qk fi-al
have fail %rg, tﬁlté% {lﬂérges}ﬂ?n ght ebea}glrll&e% ?I%Jeﬁ%%j\eﬁ) :\Aﬁ’%d%?%tg%ze}ﬂ\?mhﬁe-fglr%la'

br oadcast Iiswai, the, failote plutte MLE or 2 (opmerepemisteutive hsaperétames Irhays berghd¥ M_Cs

are decoded properly, then the hroadc service renai ns.actiyve d just a
portion o?n?ﬁ%_gﬁaﬂéﬁﬂgmgﬁél %B@r?@%@?ﬁgw%rﬁﬁFg.mV%’?%E“”E&?eSQﬂgggb%JI
WM.GCs haygohplikied. Fighdrid®Be, ifWIGOR! kdHdggisiion! dayObediss WiaI80EAEE: SO

that the test "of step 508 can determne if |oss of” the wi de-area Service
has occur TBM1 and then| proseeding Wity Eo¢esside cibdedithgr diseddry infotmeationhée.g.i ner Xw

is reset ) 5 avior.just .descr.i bed with respect t

i de- ar ea MICHEIC PN ERIT FORE By shafbord RE L BF neb il SPREE bRl or any
| ocal mediypel sFQiig@ll faimadn@htSodchrsVICN1 Hhe} A6t hewkeiovBe réicqhingl fapelssin as
well. Thus, the details of how steps 504, 512, 514, 522, 526, 530, 534,
and 536 aFscysition pEthecdapadsast sigaal iInreraivdpsianeged The Eopnes tblsgpresents
descripti | . o GPL . FShobd QN
broadcastQSP%EQ?BPg%%%ﬁ%qg%gé??or d%#%g?%%aw?ﬂf&%§%¥gyggh%ﬁggﬁ%ﬁ%é?g%n1that
i n | ocal - erequichthen@bsdast vighdl in seachd ecamapb e slnethe dablehe CRT rignatts dwt theehannel

fromone anot her. as wel.l. [005 | 0s f broadcast service is.detected
el t nor NGREp BBy BrobewaRind ecofShnBils & canriopdle 1 e epsitat Vi a
an interf 3eReaqbLMAL §RALS 854 neEdNas oPBEIdAL @St parlidBlar AERISABEoRYIORE _

specifically that w de-area service has been | ost, the | ocal -area service

has been | ost, or both services have been |ost. The user can then be
present ed _and

Scenario TDM1 | WIC LIC TDM2 | WOIS | LOIS
W-MLC loss (no L-ML.Cs) 0 1 0 1 1 0
L-MLC loss (no W-MLCs) 0 1 1 1 0 1
W-MLC loss (L-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
TDM!1 late or WOIS and LOIS fail 1 1 1 1 1 1




allowed to select an option to "Try Again?" which will re-start the
reacqui sition program Alternatively, an idle tinmer may be started such
t hat t he wendsetiogst ers an idle, or sleep, node for thecdwsadsomseé the
timer. When the tinmer expires, then the reacquisition attenpt can be
restarted. The idle tinmer may be conbil8ed or separate for the |ocal and
W de-area service. For exanple, if the idle tinmer lasts 5 mnutes and the
| ocal -area service was |lost 3 mnutes ago. Then, if the w de-area service

is lost, pbss]i dl @s o leBEE o @B 1686 eéprésented Wynhé BlesabovBathe Blomichatt e8FEG ual |y
expire before reacquisition is _at.ter}pted. [ 0054] The flowchart of FIG 5
for reacqumeay bg masfiest wabatrsacasiien ol hrepdeasy signal gray beglerengepton Whatsj gnal

is merely, l ' a . )] W :ski | | WO

2006/ 11045 POt SRS 5arD bR ic ) rRkp bR fRfitis oty cephRRabE L e
made to tiae hemichadothesioni dnedyvilli rioh eaduire dB pdeces of)therteadrhod tispsupetiraamedtoscope
of the present invention, For exanple, the failure of ~an M.C.in.a single
super f _ran@ ﬁﬁ?ct%@n‘[l)éle%?ﬁ?f}g hS%i(a&ggg? dety P%&Pplﬁﬂlr»ﬁliaﬁ‘i’n@’ie defeypindgfic triggRis; egd,
the fail u(gigcr@%fg@r%v%&vbﬂ, Fof BkarfIRE &) tlfe%%ﬁﬁﬁiﬂl&’ﬁzaﬁﬂé@@'&ﬁé@@?ﬁmﬁr@ﬂe be the

criteria mning if that channel has failed and reacquisition
shoul d beML&E toapitheshthdn TVl hdoesooe pedensaEilGnedl ta baicepailsirad, onlyaWidlps

begins with I qoking for. TDML and .then proceedin i t I.OCess, t.he ot her
header in QS’FTTSW%EHR'Q& 18 INSIHPQSs &e&% E?t Tﬁ%mg'[ﬁ(gﬁo & e&&'fr.'séhegﬁe &havi or
I's not neg@sARfiYn ideAGREd Mbvehe specifitao He Sletipddry kapdriiime sttadtuRGT WIS, 4.TDML
may not need to be reacquired to perform_ reacquisition of the broadcast

si gnal i nincepregenetahtermpcibe heades ifprmasignpcluds iafrmgtier abaug thesbroadcagl v of
different_ | -gﬂﬂ' Lfje L &NiR&Aeon t . ON: qL S to

r eacqui re’ azggéﬂogsztéas @?‘%ﬁ;ﬁklo#’nﬁzdaﬂgh&gglgnar 1." fgr\\%ﬁ% dtr%}glldgﬁn%&ﬁgp
denot es tfat chdigel hefadedtionnf @madi ordinay pykilt egidleckcagzel ebadbts wikrheada " 0"

i ndi cates, that the reacquisjtion rocess. f. t hat scenarjo does nqt detect
o e a0 et Rt TR O JOHIGHIOR § NG GHeronai e, o o h Eerte Tov

Wi S LA SsuprMn%gt%ﬁlréepFiG.MTCS) 010110 L-MCloss (nho WMGCs) 011
101 WMCIloss (L-M.C success) 01 0010

[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



L-M.C loss (WM.C success) 001001 WMCand L-MCloss 011111
TDML Late or WO S fail (no LOS 110110 decoding) TDML Late or LAOS
fail (no wO28isli1d44s 1 0 1 decoding) WO S failure (LO Speuaseasp1id2d 0 0 1
O LOSfailure (WO S success) 0010021 TDMVL late or WO S and LAO S fail
111111 W 2006/110445 PCT/US2006/1912826 18 [0055] As a result of the
| ogi c represented by the table above, the flowhart of FIG 5 nmay be

nodi fied so that reacquisition of a broadcast signal may be dependent on

what t yg@gﬁflolfog%/.! WiRleR€ 8&ViSe 1030 Bay hls6 bk afporteB1aG@itisatt hoM calidldr phouel ve
only certain portions of the header information and will not require all

pi eces ofa handheld dauice.df wirelesssnpdie.anessonal dipial gsvigantd§Dandande®ed. Sini |l ar
l ogic may be applied to the deterministic triggers discussed above as

wel | . For[0858inpl &t bafe statonukdp, & trapsnyit (K} data proshssnn 032 ispsivesedaiy faviaC t o
another, then T does not necessarily need to _be r ui. r ly WO S
does S s Rl Tm Spee 12! brete e rEREd ek Bl dhdeg

ei ther. TRetoeadsss) thefwideniéOdaiadntli fdrecht@bavm syimisdte dof ithe twaidtfagea

exenpl ary "superfrane structure of FIG 4. In nore general terns, fhe
header i ritansmigsionn A dasa sideloliing sradildtion sumbok for datapandhypdplation §HaPolsuch as

timng infaqr ' v | g Lol i on,
and channélt Pyl PO B " IR LR e Bl R b e B s
over head Mi-PSKy MRQIAM, amd/ sd@nkrTi€diags pracessar 1622 elsy gehedidsfthe dMiMwands ot her

than the specjfic, superfrape structu of FI.G 056 ring the
processi ﬂ@afsstt@ﬁ&@%f,%fet@ézw t° AR ngﬁi‘ﬁ%ﬁs‘? St&?l?l?illélo g‘? Oag%ﬁww%e%&eu D may
be det ect ggl, Whi GloRinbols '} G Gilid@feal 3Ca MRIMIIBxFROMSO! 10RY Aave danved
fromone coverage area to another. If this is the case, then the receiver
swi t ches procdsker 102dwesabvesatatd for aj lodil dranemisbipntfiam sewyces Hhal procersee ther |

H;?;e 01? ' glogélgcf?éq,g%t %?e\ggx%fes;%a&a \é\%{lﬁcgﬁffﬁlg tlgeglto(caglt tire(ljn%m?gsio%. WdWa%rggesL'ArD s
1024 also generates the pilots for the local area in which base station 1010 belongs and
provides the data and pilot symbols for the local area to multiplexer 1026. The coding
and modulation for data may be selected based on various factors such as, for example,
whether the data is for wide-area or local transmission, the data type, the desired

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



the new WO or LO would not be advantageous. Thus, a hysteresis tiner may
be used wthin the flowhart of FIG 5 to prevent unnecessary switching to
a new WOlwonodsd1o4451 n operati on, the hysteresis tinmer nmegTSesosnt2sasM t chi ng
to the new WO or LA wuntil the new WD or LIDis successfully detected x
consecutive tinmes. Once the new WD @0 LID is detected for the

predet er m ned nunber of consecutive tinmes, then comunication switches to
the new WO or LO. The above-described hysteresis tinmer functionality nmay
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and so on. [0058 ]g At base station 1010, a transmt (TX) data processor
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conplex value for a point in a signal constellation for a nodul ati on schene

(e.g., MPEKls W@MIO%@né ovigerpreatsengaisaions de esdemultiplepera(emuga idbdt es t he
FDM and 10
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bel ongs and provid W de area to a
mul ti pl exard fbike pfo@itﬁd id\lopMilcdihaod muoe(aTsIslés) otQade veeefares data for a | ocal
transm ssion from sources 1014, processes the |ocal data, and generates

data synbmos1f or Ddicultiplerdr 106N SHFbEideDMetebddddbia pyrabels sfoi  alll Oile akr&o
generates the p| | ots for the |ocal area in which base station 1010 bel ongs

and provehiaaels 108 tfgrest torairgspivet(RE) (st rogessox H@73 erdaproxidss detscigdidaidnl exer
102t T, T Ay el B A, foe oo o
t ransm sspongssbhB)Tgtracdsypée.gt, Heintbelsavesdnd decodes) the detected data symbols for

the wide-area transmission in accordance with an applicable demodulation and 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



coverage for the data, and so on. [0059] Miltiplexer 1026 nultipl exes the
data and pilot synbols for the local and w de areas as well as synbols for
over head wof0sembissn and the TDM pil ot onto the subbandsTtasdosynseé
periods allocated for these synbols. A nodulator (Mdd) 1028 perforns

nmodul ation in accordance wth the noddllati on techni que used by network

100. For exanple, nodul ator 1028 nay perform OFDM nodul ati on on the

mul ti pl exed synbols to generate OFDM synbols. A transmtter unit (TMIR)

1032 convayipsntfereleyteoics 105® Mhewdtal p’ib@fssﬁlgz& all'tty?es(h’fﬁra(ﬁﬁmﬁ@lbﬁ nédyetle0g
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the exemplary method of FIG. 5 may be implemented. A mobile handset 600 includes

-

. receiving means 602 for receiving signals of a wireless broadcast network. These
broadcast signals 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



[ 0061] Denul tipl exer 1062 provides detected data synbols for all w de-area
channels of interest to a receive (RX) data processor 1072 and provi des
det ect ed wetaos/ays¥dol s for all |ocal channel s of interegtTius2@08/0R$26lat a
processor 1074. RX data processor 1072 processes (e.g., deinterleaves and
decodes) the detected data synbols for22 the wi de-area transm ssion in
accordance with an applicabl e denodul ati on and decodi ng schene and

provi des decoded data for the w de-area transm ssion. RX data processor

1074 proc@sees Thepretsiiethidaiaa Syrddak deiize dshé tb aeddivd aafesstitagpegnof n
accordance with an applicabl e denodul ati on and decodi ng_schene and

provi des WesBdBIPIIRERAlSE Pe iTRRlemepied Within ARG 9EPEASIGS, Bgﬁ% @Bf 50 Phe
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6A shows the data é)ro,c ssing for the local and wi de-area transm ssions

bei ng per YBIWE IS 948 KBPYRER B§t8dat a processors at both base station WO
2006/ 110445 PCT/ US2006/012826. 21 1010 .and wirel ess devi ce. 1050. The data
processi nP068k alThepyedausgieserintipg i ggqvm?d&aynﬁge a‘ﬁé??rﬁ?"‘nsg(&leé}néh%?rﬁ@ e data
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| ocated at the same or different sites and may comruni cate via various

conmuni cafulbscope sResistegrwidx sheplaaguage claims.vbasinioizenss do po rlemeny ik éhe
singular is not intended to mean “one and only one” unless specifically so stated, but

2

rather “one or more.” All structural and functional equivalents to 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:



| ocated of f site, transmtter unit 1032 and/or antenna 1034 may be | ocated
at atransmt site, and so on. A user interface 1094 is also in

comruni cavoaoosdibdast he controller 1090 that all ows thepasars2ak/oiises devi ce
1050 to control aspects of its operation. For exanple, the interface 1094
can include a keypad and di splay along3with the underlying hardware and
software needed to pronpt a user for commands and instructions and then to
process them once they are received. [0064] FIG 6B depicts a

functional -1evel diagramof a wrelepaivsdset on which the exenplary
method of FIG 5 may be inplenmented. A nobile handset 600 incl udes

recei ving neans 602 for receiving signals of a wirel ess broadcast network.
These broadcast signals may, for exanple, include both a |ocal portion and
a W de-area portiang.: i ns 604 is provided that can
detect errors gif ‘Aé%b%lé\tgoﬁ%lgka gﬁ%&%ﬁ%&%ogﬁg@@&al -area signals), errors of
a second type (e.qg., errors in the wide-area signals), or both types of
errors. In any xeaseiver tordiguerd orrecsiveletheoadedst signah fopna wvisdes dreadcpsicl uded
whi ch control .the receivi.ng .neans. 602 to reacquire the signals.of the

wirel ess neb‘??f&d@ﬁ?f“ﬁ%?%ﬁ%‘l 1'[“35%3? awge—%@ﬁﬁﬂwe@d&gg%eﬁiageeaop HEPin for
broadcasting different types of transm ssion over the air may be

i npl enent ed by ¥ pfoceddsr sRdiparedrOdetsanbire faillresié any,aa i gritzsarsmporoien

i mpl emented in_hardware, software, or_a conbination thereof. For a

har dwar e infgreadans phdstesiingarecondiedus; Hgnyrndhe lacalpArepRAtieR:aon used to
broadcast different types of transm ssion nmay be inplenented within one or
nore applicati [y SR ] Cj j ; b O irsl geal
processors (DSPs e, ﬁgleég\slk{)ﬂa?uﬁ% ﬁ‘g{n%tgg%gcte({s s%%%&dg@i@?r[)g%%s’e%&i%r ogr ammabl e
| ogi ¢ dewirosbkagtRigns) whén ether,pr dgtha theelibteor sgeanel falyray sre(deReRsl) , processors,
controllers, mcro-controllers, mcroprocessors, other electronic units
designed to performthe functions described herein, or a conbination WO
2006/ 110445 PCT/ US2006/ 012826 22 thereof. The processing units at a

wi rel ess device used to receive different types of transm ssion may al so
be i npl ement ed 2 Tl MobiftecAmUmic &tiAS|dEgice DSHaim anehaeindthe brda@0B63ighadr a

sof tware i nplenentation, the techni ques described herein may be

i npl enentigdludps 3 QHSEHISREBOONY. | procedures, functions, and so on) that
performthe

3. The mobile communications device of claim 2, wherein the processor is
further configured to decode the overhead portion when reacquiring the broadcast

signal.

4. The mobile communications device of claim 2, wherein the overhead

portion includes at least one pilot signal used for timing synchronization.

5. The mobile communications device of claim 2, wherein the overhead
portion includes a first part related to contents of the local-area portion and a second

part related to contents of the wide-area portion.



functions described herein. The software codes may be stored in a nenory
unit (e.g., nmenory unit 1042 or 1092 in FIG 6A) and executed by a

pr ocessorwbeo@/iio@entrol l er 1040 or 1090). The nenory ROTIUSK®G/0DIB26

i npl enented within the processor or external to the processor, in which
case it can be comrunicatively coupl ed®4t o the processor via various neans
as is known in the art. [0067] The previous description is provided to
enabl e any person skilled in the art to practice the various enbodi nents
descri bed her ei@. TMambbBiscIRdhitains @agict of tlags ¢, whebmdi ments will be
readily apparent to those skilled in the art, and the generic principles
defined herein may be applied to ?ther enbodi nents. Thus, the clains are

not intended t oth§@TPqesior éxfurihes ¢RnligHsddp Adstily d108G/AQT AOFRPIOTs 9GEUri Yeheny pe
accor ded &Qg&n%“g

151 st i e clains, wherein
reference to a ee{ ‘gﬁrﬁé%?&l &nﬂﬁﬁr}aﬁl (glaélrgtmdtgtrécf@erﬁ%tﬁq?g?gnded to mean "one and
only one" unless specifically so stated, but rather "one or nore." Al
structural and functional equivalents to the elenents of the various
enbodi ments described throughout this disclosure that are known or |ater
cone to be kno Q those of ordinary.skill: ;n the art.

i ncor por at ed her'ei eblg)gblfee oé?lgﬁ%lé:a%onnci cziaer%tlacei Jr)1ft éelglggag’ F@e{?’é@gﬁ%g@géasgéigyby t he
clai ms. MuktBey eonfidi@éditdGletedinfiel As®d Hier o ndré drftrerdeaddt » phaletediint ed t o
t he public regardl ess of whether such disclosure is explicitly recited in
t he cl ai nreshplde| ai m el ement is to be construed under the provi sions of 35
U S C 112, sixth paragraph, unless the elenent is expressly recited using
t he phrase "neans for" or, in the case of a nmethod claim the elenent is
recited using the phrase "step for."™ WHAT IS CLAIMED I S: WD 2006/ 110445
PCT/ US2006/ 012826 23 CLAIM5 1. A nobile communications device conpri sing:
a recei ver conf 8.gTheadnabile cepwiupicagions dedeast clgingdawheteinthg papdesqrandred

br oadcast__net.wor t.he. br t.. Sl ] . ihg a wi de-area portion and
a |ocal-éﬁgﬁﬁ%@g%F%ﬁ?08hBW@@%@@%?“%%ﬁ&%ﬁﬁ#gﬁkﬁg&getect a first failure, if
any, in the w de-area portion independent of detecting a second failure,

if any, in the local-area portion; and

9. The mobile communications device of claim 1, wherein:

the processor is further configured to identify if one or more errors occur when

decoding the local-area portion in order to detect the second failure.

10. The mobile communications device of claim 9, wherein the processor is
further configured to determine if the one or more errors exceed a predetermined

threshold.

11. The mobile communications device of claim 10, wherein the

predetermined threshold is based on how the wide-area portion is encoded.



the processor further configured to control the receiver to reacquire the
br oadcast signal when either, or both, the first or second failures are

det ect ed.wd.200mao4¥bi | e communi cati ons devi ce of clai m cTwisesosionstée
broadcast signal includes an overhead portion. 3. The nobile
comuni cati ons device of claim?2, wherZ&in the processor is further
configured to decode the overhead portion when reacquiring the broadcast
signal. 4. The nobile comuni cations device of claim2, wherein the
overhead portitn iTel udeige abmheaiitiomedlitobl slagnal, wisadinf the widslang
synchroni zation. 5. The nobil e comunications device of claim2, wherein

t he over hagton pistudes A firsialyakity of channels and,the fosplyargqy Ppgiop dprledss & sgeondhe

| ocal -are i a second part related to contents of the w de-area
portion. @Wﬁ%%%%ﬁqﬁﬁﬁgg PCT/ US2006/ 012826 24 6. The nobil e comruni cati ons
device of claim1, wherein: the processor is further configured to identify
if one or nore errors occur when decoding the w de-area portion in order
to detect the first failure 7. The nobil e comunications device of claim6,
wherein the progcessor_is.. further configured to term.ne if the one or
nore errors excggdfﬁa5@@%%?%?%?%@@““?ﬁ% %ﬁ8?8@”§?2fﬁ(x%8bile communi cati ons
device of claim7, wherein the predetermned threshold is based on how the
W de-area porti e poceneodedith&. cohlfiguredib| detamimeun fahid ofsadhes e fakt cl ai m
1, wherein: the processor is further configured to identify if one or nore
errors ocklyralighehchagaels idspendsat Afswgrreheh portion in order to detect the
second failure. 10. The nobile comuni cations device of claim9, wherein
the processor is further configured to determne if the one or nore errors
exceed a predeterm ned threshold. 11. The nobil e conmunications device of

claim 10, wherein the predeterm ned threshold is based on how the
wi de- area porti &h The @ﬁg@@@@nmumcatlons device of claim 12, wherein:

the processor is further configured to determine a failure of each of the second

plurality of channels independent of one another.

15. The mobile communications device of claim 1, wherein the processor is
further configured to control the receiver to reacquire the broadcast signal, independent

of the first and second failures, based on a deterministic trigger event.

16. The mobile communications device of claim 15, wherein the deterministic
trigger event is related to the mobile communications device awakening from an idle

mode.

17. The mobile communications device of claim 15, wherein the deterministic
trigger event is related to a user selecting content within either the wide-area portion or

the local-area portion.



WD 2006/ 110445 PCT/ US2006/ 012826 25 12. The nobil e comruni cati ons device
of claim1, wherein the wide-area portion includes a first plurality of
channel s wododdmaodsscal - area portion includes a second pcwnsbidsyisbe
channel s. 13. The nobil e conmuni cati ons device of claim 12, wherein: the
processor is further configured to deérmne a failure of each of the first
plurality of channels independent of one another. 14. The nobile

comuni cations device of claim 12, wherein: the processor is further
configured to det eryifgoite dhrhii€atiths @a¢ibe of clihe 15 e@nddin the dewiministiof
channel s i ndependent of one another. 15. The npbi]| e comuni cati ons device
of cl ai meventvinigessi i relatedpioobe grehilej commupicaions GEHICE PGHEIORBUBG i AJFStt he
receiver to,reacquire the broadcast signal, independent of the first and
second fal?Utes, based on a deternministic trigger event. 16. The nobile
conmuni cations device of claim15, wherein the determnistic trigger event
is related to the nobile comuni cations device awakening froman idle
node. 17. The nobile comruni cati ons device of claim 15, wherein the
determnistic ¢trigger event is related to a user selecting content within
ei ther the mﬁdéuhﬂggK%HFFP%W“HFHHPWEqW§ﬁﬁQWWQ§P%ortion. WO 2006/ 110445
PCT/ US2006/ 012826 26 18. The nobile comuni cati ons device of claim 15,
wherein the detgrdfeiVies tb§ligR¥E R rdcéive @erohdeastedi giad drono atwiecless birbaicast
conmmuni cati ons device being operated in a test node. 19. A nobile

comuni cateioe, debreasicass sigael orlygingancxedipydportigh andafad pegigeari ve a
broadcast signal froma w rel ess broadcast network, the broadcast signal

i ncl udi ng an °V§E§§35099?Hk¥ﬂ*ﬁﬁd a data portion; and a processor
e al

configured to: ct a ure, if any, in receiving the broadcast signal;

detect a failure, if any, in receiving the broadcast signal;

determine a part of the overhead portion to reacquire based on the

failure; and

control the receiver to reacquire the part of the overhead portion of the

broadcast signal.

20. The mobile communications device of claim 19, wherein the part of the

overhead portion includes substantially all of the overhead portion.

21. The mobile communications device of claim 19, wherein the processor is
further configured to determine if the failure is related to the overhead portion or the

data portion.

22. The mobile communications device of claim 21, wherein if the failure is
related to the overhead portion, then the part of the overhead portion is substantially all

of the overhead portion.



determ ne a part of the overhead portion to reacquire based on the
failure; and control the receiver to reacquire the part of the overhead
portion olotbe/11bpeadcast signal. 20. The nobil e conmunipcatusees/ otmeé ce of
claim19, wherein the part of the overhead portion includes substantially
all of the overhead portion. 21. The ®@bil e comunications device of claim
19, wherein the processor is further configured to determne if the
failure is related to the overhead portion or the data portion. 22. The
mobi | e comuni cat | PRSHABNE 66mafuntdaBbi® dlicewstedlgin21,f whdieinfiditheufatlutesis
related to the overhead portion, then the part of the overhead ]porti onis
subst ant iralateyl talthe dah poroneVkanhiba dap e tthe Averhgadpatien ia seption related to

PCT/ US2006/ 0128 . The nobi |l e conmuni cati ons device of claim 21,
wher ei n icfon?eﬂés O%Q?q%arz%&%go;['r elated to the data portion, then the part of

t he overhead portion is a section related to contents of the data portion.
24. The nobil e comruni cati ons device of claim 19, wherein the data portion
conprises a wide-area portion and a | ocal -area portion. 25. The nobile

conmmuni cations device of. claim?24 wherein if. the il.ure is .rel to the
wi de- area port i?éln,hi‘%@ﬁg’tl%%mﬁﬁ’ruplc ?‘Olfsh‘gev eqfﬁieﬂﬁl %)ggr“f}}%eﬁn i %atg g%t]i%gn
related don QB £Ride-Rba bh@ioMalE 126 RRaRADbIA. 26. The nobile

comuni cations device of claim24, wherein if the failure is related to
the |l ocal -area portion, then the part of the overhead portion is a section
related to contents of the |local-area portion. 27. The nobile

communi cati ons device of claim 19, wherein the overhead portion includes a
pi l ot signal an,gk.' Ehé Prf‘obhg'éoyﬁﬁuﬂiéaﬁ%ﬁé ataee bocHgh2at Whethe thi fokirsisgnal ,
then the part of the overhead portion is a section related to the pilot
signal . 2®8latell toehdwitleadrea partiqu themthegatirof shiversrhesid gationgs agestiongrlatps

broadcast network, conpri sing;.
to contents of the er;rlre):—area poq{mn.

26. The mobile communications device of claim 24, wherein if the failure is
related to the local-area portion, then the part of the overhead portion is a section related

to contents of the local-area portion.

27. The mobile communications device of claim 19, wherein the overhead
portion includes a pilot signal and if the failure is related to detecting the pilot signal,

then the part of the overhead portion is a section related to the pilot signal.

28. A method of reacquiring a broadcast signal of a wireless broadcast

network, comprising:

receiving the broadcast signal having a wide-area portion and a local-area

portion;

detecting a first failure, if any, in the wide-area portion independent of

detecting a second failure, if any, in the local-area portion; and



receiving the broadcast signal having a wide-area portion and a | ocal -area
portion; detecting a first failure, if any, in the wi de-area portion

i ndependend 206¢/11085ecting a second failure, if any, in troedseaslormeea
portion; and WD 2006/ 110445 PCT/ US2006/ 012826 28 reacquiring the broadcast
signal when either the first or secon@8failures are detected. 29. The

nmet hod of claim 28, wherein reacquiring the broadcast signal further

i ncl udes: detecting and decoding at | east a portion of overhead information
included in the.3uRAGCAS IbréddAR siF&@-wlﬁﬂeeiﬂﬁt il figdt @l econd ailurdsesrei n t he
wi de-area portionincludes a plurality of first channels and the

| ocal - ar @lgtegtedt i on i ncludes a plurality of second channels. 31. The nethod
of claim 30, wherein detecting the first failure further includes:
detecting, for each of the first channels, whether a respective error
occurred when decodi ng each channel. 32. The nethod of claim 31, wherein
the respective error relates to one or nore physical |ayer packets being
erroneous!y dec9deThe B8thodhé chesinfy vaferaih adaqB0ing wheebrordcagiesigeal ifagharhe
second failure further includes: detecting, for each of the second
channels}nﬁﬁg$%er a respective error occurred when decoding each channel.
WO 2006/ 110445 PCT/ US2006/ 012826 29 34. The nethod of claim 33, wherein
the respective @été&fngraﬁahateeédih% aOTEAstOf porkibhi ©f PhthiaBinformyeion prdidddsinbei ng
erroneously decoded. 35. A nethod of reacquiring a broadcast signal of a
wi r el ess the benadenst sigridt wor k, conpri si ng:

30. The method of claim 28, wherein the wide-area portion includes a plurality

of first channels and the local-area portion includes a plurality of second channels.

31. The method of claim 30, wherein detecting the first failure further

includes:

detecting, for each of the first channels, whether a respective error occurred

when decoding each channel.

32. The method of claim 31, wherein the respective error relates to one or

more physical layer packets being erroneously decoded.

33. The method of claim 30, wherein detecting the second failure further

includes:

detecting, for each of the second channels, whether a respective error occurred

when decoding each channel.



recei ving the broadcast signal having an overhead portion and a data
portion; detecting a failure, if any, in receiving the broadcast signal;
det er m niwg,20d29edson the failure, a part of the over headTpsrdtconse
reacquire; and reacquiring the part of the overhead portion. 36. The

met hod of claim 35, wherein if the fai2Oure is related to the overhead
portion, then the part of the overhead portion is substantially all of the
overhead portion. 37. The nethod of claim 35, wherein if the failure is
rel ated to the glat ahperdthdof than IBhevheadit tef rdspectiow erfogadlaperdions drs a
section related to contents of the data portion. 38. The nmethod of claim
35, wher eneretphgsigaltlayes prekictrpeinsgrransaasiydegoded-area portion and a

| ocal -area portion. 39. The nmethod of claim 38 wherein if the failure is
related to the wide-area portion, then the part of the overhead portion is
a section related to contents of the wi de- area portion. WO 2006/ 110445
PCT/ US2006/ 012826 30 40. The nmethod of claim 38, wherein if the failure is
related to the 30cah-methad qforeréquting hehroafieasp aignabiof tah evirslass Huaatlcpsir t i on
is a section related.to contents of the |ocal- area portion. 41. A nobile
communi cAFBAS BPLE $avi ng a receiver configured to receive a broadcast
signal froma wreless broadcast network, the broadcast signal including a

wi de- area porti el the baatastsigaal Baving an ovéfeadisottios andapata portin, neans

for detecting a first failure, if any, in the w de-area portion independent
of detecting a second fail ur,(fa, if any, .in tEe |.ocal -area portion; and neans
for controllingleigrsingadailyeril pry. i ECainethe REPadrshEigad: si gnal when

either, or both, the first or second failures are detected. 42. A

conput er - r eadabligARA{dyTLRRARAGHe Wilie, 3 FRFBLHN oVBFRE ﬁﬂitifoﬂrto réRQGHEeL 11 ng a
broadcast signal of a wrel ess broadcast network, which upon execution

cause oneamdr nore processors to:

reacquiring the part of the overhead portion.

36. The method of claim 35, wherein if the failure is related to the overhead

portion, then the part of the overhead portion is substantially all of the overhead portion.

37. The method of claim 35, wherein if the failure is related to the data
portion, then the part of the overhead portion is a section related to contents of the data

portion.

38. The method of claim 35, wherein the data portion comprises a wide-area

portion and a local-area portion.

39. The method of claim 38 wherein if the failure is related to the wide-area
portion, then the part of the overhead portion is a section related to contents of the wide-

area portion.



recei ve the broadcast signal having a w de-area portion and a | ocal -area
portion; detect a first failure, if any, in the w de-area portion

i ndependewd 20d¢/detsscting a second failure, if any, in the/Usomalimeea
portion; and reacquire the broadcast signal when either the first or second
failures are detected. 30

40. The method of claim 38, wherein if the failure is related to the local-area
portion, then the part of the overhead portion is a section related to contents of the local-

area portion.

41. A mobile communications device having 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 comprising:

means for detecting a first failure, if any, in the wide-area portion independent

of detecting a second failure, if any, in the local-area portion; and

means for controlling the receiver to reacquire the broadcast signal when

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

42. A computer-readable medium encoded with a computer program for
reacquiring a broadcast signal of a wireless broadcast network, which upon execution

cause one or more processors to:

receive the broadcast signal having a wide-area portion and a local-area

portion;

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

reacquire the broadcast signal when either the first or second failures are

detected.



