METHOD AND SYSTEM FOR POWER- EFFI CI ENT MONI TORI NG OF

W RELESS BROADCAST NETWORK BACKGROUND Fi el d [0001] The
w@e@senm9tdi scl osure rel ates generally to PCT/US2007/065296

t el econmuni cati ons, and nore particularly, to systens

and nmet hods to support a nobile comrunications device

capabl e of communicating via 4 wirel ess broadcast

net wor k. Background [0002] Wreless and wireline

broadcast networks are wi dely deployed to provide

vari ous data content to a | arge group of users.
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prograns fromvari ous sources, generates a separate

nodul at ed signal for eac A rrul ti pl exes the
nodul ated signals for al grams onto an

giiput signal, and sends its output signal to the
di stribution nodes. Each program may be distributed
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afca pEewer a fify). cEecvhcyhsmtdltlbat mcaieyccwefsea Specidic arca 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.

[0003] A wireless broadcast network transmits data over the air to wircless devices
within the coverage area of the network. However, a wireless broadcast network can
differ from a wireline broadcast network in several key regards. One way in which the
two types of networks differ is that mobile handsets within the wireless broadcast
network must be much more conscious of power efficiency and battery life. This
concern has been previously addressed in various wireless unicast network but not

broadcast networks. In previous types of unicast wireless networks such as, for



concern has been previously addressed in various
W rel ess uni cast network but not broadcast networKks.
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a wirel ess broadcast network when operating in a first

froplevesbveer rftrbingy endfrictpasebattcay Bicore a confi gurabl e
paraneter. The nobile communi cati ons device al so

i ncl udes a processor confiYHM¥ARY periodical ly

alternate operating the receiver in a second node and
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second mode being a lower power mode as compared to the first mode, and wherein
operating in the second mode lasts for a predetermined interval, a length of which based
on the configurable parameter and an index value received from the wireless broadcast

network.

[0006] Another aspect of a mobile communications device relates to a method of
operating the device. In accordance with this method, a receiver is operated in a first
mode for a predetermined interval, wherein a length of the interval depends on an index
value received from the wireless broadcast network and a configurable parameter stored
in the device. After expiration of the predetermined interval, the receiver of the device

is operated in a second mode to receive signals from a wireless broadcast network,



operating the device. In accordance with this method,
a receiver is operated in a first node for a
w@e@de1®eTi ned i nterval, wherein a | ength of tP&I/US2007/065296
i nterval depends on an index val ue received fromthe
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paraneter stored in the device. After expiration of
the predetermned interval, the receiver of the device
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tededstadg; hixgt ot her enbodi nents of the present
invention wll becone readily apparent to those

ski | | ed) bbb ehcAotei{drarom bR ddblnaicn teeicaive 8dde at the end of the
description, wherein it is shown and described only

deVelus enbodi nents of the invention by way of
illustration. As will be realized, the invention is
HH08DbI! e Ibfs wtlbistood tlaht ditfef embodiments of the present invention will become

readily apparent to those skilled in the art from the following detailed description,
wherein it is shown and described only various embodiments of the invention by way of
illustration. As will be realized, the invention is capable of other and different
embodiments and its several details are capable of modification in various other
respects, all without departing from the spirit and scope of the present invention.
Accordingly, the drawings and detailed description are to be regarded as illustrative in

nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Various aspects of a wireless communications system are illustrated by way

of example, and not by way of limitation, in the accompanying drawings, wherein:



enbodi nents and its several details are capable of
nodi fication in various other respects, all wthout

waelepantiong fromthe spirit and scope of the prBSENS2007/065296

i nvention. Accordingly, the drawi ngs and detail ed
description are to be regarded as illustrative in
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description includes specific details for the purpose

of providing a thorough understandi ng of the

I nvention. However, h%%mﬁll Qﬁvgﬁfarent to those

skilled in the art tHhtTATRED; P&y be practiced

wi t hout these specific details. In sone _ _

[0017] The detailed description set forth below in connection with the appended
drawings is intended as a description of various embodiments of the invention and is not
intended to represent the only embodiments in which the invention may be practiced.
The detailed 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 may be practiced without these specific details. In some

instances, well known structures and components are shown in block diagram form in

order to avoid obscuring the concepts of the invention.

[0018] 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



i nstances, well known structures and conponents are
shown in block diagramformin order to avoid
wok®eariony the concepts of the invention. [001BJT/US2007/065296
Techni ques for broadcasting different types of
transm ssions (e.g., local and w de-area
transm ssions) in a wreless broadcast network are
descri bed herein. As used herein, "broadcast" and
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Wg ‘W de area", and the snall er geographic area
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general, network 100 may include any number of wide areas with different wide-area
transmissions and any number of local areas with different local transmissions. Each
local area may adjoin another local area or may be isolated. Network 100 may also
broadcast any number of different types of transmission designated for reception over
geographic areas of any number of different sizes. For example, network 100 may also
broadcast a venue transmission designated for reception over a smaller geographic area,

which may be portion of a given local area.



[0020] For simplicity, FIG 1 shows network 100

covering w de areas HOa and HOb, with wi de-area 110a
Weawoipassi ng three | ocal areas 120a, 120b, aneCIW/ES2907/065296
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transm ssions. Each |ocal area may adjoi n anot her

[92d] ar@s orxampie bel | sioh atedroadedshonkiwbdo saythal QYJALCOMM

a an unber .of different types of ) )
RIRET AR Y orB g Tati s F rosriutaing WRTBuRIn ol gra phrbout 2 bits
Béeasconl g&y HUNbEe ¥chAblbEer@RE Bi &8 Sortho@bnXABRIcRey division
network 100 may al so broadcast a venue transni ssion

dedinderane d OFGIM )-basegt divrinevieee alcsigadd speageesdlyafshii gulticasting a
ar ea, ich .he rti,on o iV | ocal . .
e s iR il Rl aB eoflonfe KRS BEp wississs sybserbers. 1
takes QddbhiabM dedhabitdXihg) teaRtiolonHK fhhat sdgld-feqiendy network to
programm ng lineup with a bit rate of about 2 bits per
slgpibisanthercqyee thee cp®c Ah lehy§rings ddentisaly Gopfenty ¢gyonerous  users
. divisi i . ‘ : N
HERALERG (B0 T LRGN  BAPAREAA boverage within a
singlei R cleemihelv@l gu0MHz)i is Bupported e describod bleoe. CHIBE segmentation
Effectivg{yto vvi(geles subscri bers. It takss )

VL La1s ay¥ oI hufl RNl Agat SEPRYF ogy'S fargeted  programming, local

8dNeiSnd, 84 RNV ab W dk ol Cardll (Bitinb la§ afulr¥éd.F RAEE LIS is merely

cost of delivering identical content to numerous users
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Medi aFLO(tm) is nmerely an exanple o he type of
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getogmiaenvdat pottions o€ throbirtent denibeesubItidbedtobysi osor g the carrier.
One of ordinary skill will recognize that the hierarchical arrangement of channels just
described is merely one example of how to provide multimedia and other content.
Other arrangements and organization of the data and its respective channels may be

utilized without departing from the scope of the present invention.

[0023] A logical 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



may be subsequently updated to renpve or add ot her
packages and channels. Thus, there is a broadcast
wWoarat9dper at or t hat broadcasts a vari ety of PEDOS®AT/065296
but there is also the carrier (e.g., Verizon,
Xi ngul ar, etc.), who provisions the handsets, that
determ ne what portions of the content can be
subscribed to by a user of the carrier. One of
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recharged to continue oaer at.ion of the handset 202

20lpdem iy Miishythe hapdsgl 2 iDp Anilpep anqsisvisheng applications are
?écl%wﬁﬂ ﬁoh@%ls@%eﬁ@&il:élﬁ)aﬁdvﬁ{ﬂéﬁg(w de®dOif a%%znoln%cauons or changes

activ recel ving data en an application is
haniet 0<atlusrdd odtile it veassdséaep. t Aber thwkhgrﬁimhmg@@@r|rrs>t1ﬁcat1ons the

t ed t of it -
Rt Edl il v BoBe SHREvicS  JoReroR mvth golowet Porsgibecauss
8R Bbaddag SARBASEeceivet BEd RNERE ARZIPE(NMMERbe dbRultiplexer,
receive any information unless an application 208,

ote( can b tireeds@dti vel y recei vi ng dat a.

[0027] The flowchart of FIG. 3 depicts an exemplary method for providing power
efficient operation of a wireless broadcast network handset. The flowchart assumes that
no applications are actively receiving data. If an application were actively receiving
data, then the handset would not be in sleep mode. In an optional step 302, a
determination is made whether or not the handset includes any applications that would
rely on or benefit from the notification messages that may be broadcast on a broadcast
wireless network. If no such applications are present, then the handset is placed in sleep

mode, in step 304, and will remain there until an application is actively initiated and



[0026] In between the two extrenes di scussed above,
there exists an internmedi ate solution in which the

Wh200d8€M9202 remains in a sleep node when no PCT/US2007/065296

applications are receiving data but also periodically
awakens to detect if any notifications or changes have
occurred while it was asl eep. 8After checking for
changes or notifications, the handset returns to its
bxaveted pyweuses oeep appldation keinsthBepambgistesed traeweopldvienefit from
chaﬁfe t he broadcast network receiver and associ at ed
IEAPIHSTHEN at or, denultipl exer, etc.) can be
turned of f. [0027] The flo art of FIG 3 depicts an
H02Rb 1 arAssHEiMEe ROPEY etp et t ém R@nﬁ?ﬁ%@ﬁs @pplicatighy that would benefit
ﬁBIenr @Eél%'ﬁg Qlfotlﬁcéﬂoﬁ%r%ﬁﬁ‘t REQ %{er AR Kad ﬁ@%?ﬁ coﬂ?@l passes
l'owchart “assunes that no applications are actively
toesiep v¥D6g Toldhia stepf tlwrﬂlaanpimtlrclaamsmn wece naclei hmmyvakens at periodic
ceiving data, .then t d not be in
B iR S anar e Baba0 5 etior Mok RanngRrALOHGR active
?&ﬁd@ QhatOk m%nt£ ehdares alteivalC | Yelesindnte anRin 6ftH0NSep interval
hat would rely on or benefit fromthe notification

ngag@strtulﬁa@ff ma}?heb éongeo ke slsep dricaabribadeendar hlw risvess ssavings.
EI% er the S ﬁer S?G%B In @r%lor{ﬁe grepge%sg;g ve | e%aﬁn?slgt is to

dsét 1'% p aced ins node,

ﬁ@lﬁlf@daﬁoﬁshﬁ[cﬁaluﬂtméssz@g%s aﬂﬂiuls Ciat IsQﬁp listchal dyvsl Iyot objectlvely have a
nitiated andexecuted by a user or an application is
I?F‘§f \G %btan@theéghl@taevaé@e thabts WMergI o 1esrepropripteday theeanticipated

B AR e B 1A o B eIy RN P03 ks apper

admeuh@m@gmm$1fication or alert nmessages over the
br oadcast network, control passes to step 306. In this

f002p] t NEhchapesEtnoti6o@ioASméRagek e armd@scbuin RveikeRsryah nature.
eriodic intervals to check for alert or notification
§ dyiidicatigiie pessage fa1) RE FNARCISH ARIE NS85y TR g Blyd defense

F) hth&Of?% chtlf}cgﬁ‘ons lIl%% 'e@tcgﬁ \fﬁllate éeb&%&hé gI‘ ?l?ﬁ‘ic or similar

eep Interv Involves a tra
b«m’tgﬁr St1ﬂe)t1$drelepﬁcantoenn®bages hal Iylzeatcetlhe ﬂ:)h&ldp@@\/&ctwork 1tse1f For

savi However, the shorter sle t he.

R S ope Ry B oy AR ot Ry Fves kR, pditions that
@zine Ehan¥B H234e8n vanisle cbﬂﬁt@ﬂlse@ﬂl ket ﬁéti'f'&latl&i)%s%%s can relate to
obj ectively have a "best" value but, rather, has a

thebuypehali contenhyaslabidity éwsa@@h%mptlﬁcaélon@nessms can alert a user to

AP RL AT soueRRo R e B R RhespaRe o b ™ °

R T ——

function of both the broadcast network operator and the carrier who provisions the
handset to the user. Together, these parties determine which content is available
through the handset. In this manner, the carrier has some control over what types of
notification and alert messages will be received at handsets which it provisions. Thus,
in FIG. 1, the handsets 120, 122 may have been provisioned by different carriers and
have the capability to receive different sets of the broadcast content of the wide area

network 110a.

[0031] Accordingly, the sleep interval for the handset 120 may not necessarily need
to be the same as that of the handset 122. If the carrier provisioning handset 122 only

offers content services where notification and alert messages are infrequent, then the



Sone notification nessages can be enmergency alert
nmessages froma civil defense organization, other

WO fiiat i on nessages can relate to weat her oPCT/D8f0D7/@65296

or simlar content. Still other notification nessages

can relate to the broadcast network itself. For

exanpl e, sone sporting events9(or other content) nay

have "bl ack-out™ conditions that can change based on
bardsetbl 2 cannhﬁvbiaoﬂse;aim&rt/zﬂelomgﬁrithdm&ﬂat oﬁthedmdgaeslzﬁaﬁf hus, the

I I th tent li.t
oo itertl o B2 Frred B 8L 00N e ud. B Riydeh Yo & respective
bﬂﬁ@ﬁﬁloogld%@a%@%naiet@ ot RRdcul 2 asdhoGR ih %R uHB! a 18§ interval

been wai ting. 30] As described earlier, e cont ent
hmngaéengﬂlaﬂmmpedsapfa particul ar handset is a
function of both the broadcast network operator and

t he c8leep ertermhlo= md%cy ons the handset to the user.
Toget her, these parties determ ne which content is
av@hnlcatplecd.hr ough the handset. In this manner, the
carrier has sone control over what types of

Lmra!z]‘i CatHeORalapdofalcefst aMBsSALEIhM Is| shlecté®GRUIVed & the carrier
dsets which it provisions. Thus, in FIG 1, the

PEaVEssEriRg 3 dendsep2Addiionalle threerup va.r%qu%@Pt@y a number of other

gér{[{aer g %ells dr !:a [ §? %Q"q})nﬁbgég%&a[sl taag)hkdptr%éte éﬁﬁ&tgé o write a
hzlirdﬁzafeettdmﬁgkral-ﬂ@ fild Qﬂﬁhﬂa]mdkﬁkedfadds’egl Yor thensé, %porgamzaﬂon (e.g.,

interval for the nds t 120 may.npot necessarily
FW%M%%&%W@%Q? TR PhEHCSt AT o 2s aupromwéona?ltem may

& ¢ REQVdifk @J‘hg?i ‘E@’[@‘g’@& the ?no‘Bm: YaifsERtS bE A ELNEven within

ser i ces wher e~ not n and alert nmessages are
thwfsamq u:emer, ctlffelnnt Iearldsaisi ey hmedxf&nenh avlae‘aoié¢ e]éqzr example based

erval r hat ., of the handset,. 1
Bl o T T ks F OB b Rkerhibiots TBE By sgrigtioete), a carrier
Qﬁt(ﬁl‘iéﬂ &) nddly duRRMlizd B a@&frﬂmggb/ Thes, tes PAGE ifrec for handset 120
carrlerﬁprOV|S|on|n those handsets. In particular, as

ghpbs diffcisniethandst set or @élfe‘fisr@hl%?r vahe Malyp rﬁ@f the [negngion cycle index
' f
Eﬂgg{[); f’C dbéf?j e 8@%@%’ 1#1 %H(?E{SF/ %etwofrlg ang I\{gnsfn?tted \)\/1‘[%1111t ng t channel

€ va I's a constan

tenitd hrﬁ'ﬁtrmhoaﬁﬁiclﬁﬁd B \itstbieadeagt I’slgﬁﬁlsplﬁdev&t GzlliH Vtgueaof ¢ is separate
handset . Addl tionall the val ue of ¢ by a

Aheeprdied d’cyh@]"ﬂ%?ér %/QIS ks opggpiion, fhe @quflsg‘rehas a processor or some
gﬁiﬁg Bk %%?n% tqgataéhlﬁf?ﬁ%so Rl QE&) &Jvélcﬁefsb&’%n ew W& values.

rdwar e guratlon |Ietot handset
Mwama(mspd;lg,, Mgl car hanizat vaue aegigg froroP@Mot1dd 1 such that if ¢ = 3,

Sorpany), el LL0g BhONES: 50 181,01 dufgyd hem as 2

[0033] When the handset awakens, then, in step 308, it can check to see if any new
notification messages have been sent. Because, the handset and the broadcast network
have an agreed-upon protocol for the format and content of the broadcast network
signals, the handset knows to stay awake until the next notification update portion of the
broadcast signal is received. If no notification message changes have occurred, then the
handset returns to sleep and will awaken again after the sleep interval. If, however, a
new notification message is received, then the handset will process the new information,
in step 310. This processing is based on exactly what the new information is but may
result, for example, in the user receiving content or other information via a user

interface of the handset.



configure c according to how they expect the nobile

handsets to be used. Even within the sane carrier,
waledofat®et handsets may have di fferent val ues PET/TS2007/065296

For exanpl e, based on the capability of the handset

(e.g., bigger battery, larger display screen, etc.), a

carrier (or other party) may ®ustom ze c accordingly.

Thus, the value for c¢ for handset 120 may be different

{0034] t haBecsete Haderyndndsebe ¢R2ndchbe migaetht dandshereceiver remains

nmoni tor .cycle index (M) is set by.the wirel ess : :

BPBSALRLl it RBARRIS PSR LB AOUSNOR s eéh kpdpiqs with this

6 deRtionNh MiBL IFRR ckApIHIGE talsthitEndbOAGERS0S b AR Smessages

however, the value of c is separate and controlled by

eatothise pceomplished |im @ pwpaiter obat tshiedsh dlred geforhaigong as three logical

(grchoe Selsltgr lgltrrsr‘%slg r‘[Ilfe génr%n%}?]tt (t)fl Z@Fob%li) BS 1(:ea?it(){1tnr1]1%1tbe{, then there are the
cal Cul ates e sleep | erv ase on hese t™wo

wlidésal rdUvientageomblry, adClingidy thkee ds 4hdinbtiNediie@ message itself.
rangi ng from 0000 to 1111 such that if ¢ = 5, the )
Ysiwgghisdpgieslaicraiation of wigpenation milgwe ghe Bawehnart @feltlshdsto monitor
. ﬁﬁ% t 1 in step 308, it
%@%ﬁ%ﬁg%%ﬁ$%&ggg | qg%§xﬁﬁﬁﬁﬁg%?¥%%§??bn nmessages have
sent... Because, the hands and t.he br ast
REBRLE k ThisisB R B ekl S ORGP 38 B3R g decode the
arddesnhenioriofsidnae  Moeaseashero €t Wy keasdng ldscodt e entire signal
handset knows to stay awake until the next ) ) )
herapss ther halseipliaemdy ponesaed sfith He prrbaR Casthe sigihdegling with
Cel . net i fi: L0 . €\
B e, L e R e 0880 M pprtion of the
bwakenst agaiork aifghalr thhhmckideep glotiadmeaficatioh, numdweyv elfhis aumber is

new notificatian nessage is received, then the _handset .
WM s CONBIRERIT B ABPTCBh CaqPrines ARCy gl vl message is
RIPC PRSI, B HaRd RASHHicR MaSAGS Lmol}wﬁ tht MBedd@Wbal notification number
information is but may result, for exanple, in the

itded pravemislyi amgowdencéneonanarestisetorpd v dpemtithdhe jrisaregcivedyalue. If

[hterface of the handset.[0034] Becayse battery ljife

LB E s e BOF BRb el SARERS pERLAGise b e been
h€ few MSti feun eebseiges sdrt. 1S advant ageous to detect the
notification nessage updates with this consideration

[0038] Nd.1f AywR¥ANRE Bumbbe 4ré ANTFeALL RE 1B hBRdsef LER hRke long
or alert messages can be acconplished in a manner’ t hat

sevgh toheeckive omdad¢aode as nphfiesdion odentdier camdpowmbarsportion of the
irst js the.concept of a global notijficatign nunber,

iveteet Qe B0 R R e P e fh s F biner s

and finally there is the notification nessage itself.

Using this |ogical separation of information allows

the TTowhart [of FIG 4]to nonitor nfotitTication

NotFRAB onPEIE AL @ POVRNjegS T i Cientl Afagper . Alertd

Number a b c d

[0037] There are different possible notification messages that can broadcast, some
may be of interest to the handset and some may not be (depending on the carrier’s
offerings). These different types of possible messages are the columns of the table and
each notification message has its latest number assigned (e.g., a, b, ¢, d) and broadcast.

Thus, in step 406, the handset receives and decodes the information from the table.



[0035] In step 402, the receiver is powered on and

begi ns to detect and decode the broadcast network
wae@nal799However, there is no reason to decodeP@TES2007/065296

entire signal because the handset is only concerned

with the portion of the signal dealing wth

notification nessages. Thus, 1in step 404, the receiver

decodes the portion of the broadcast network signa

Bhatuse tel haddset aaghm bla¢adgetaréd nambm’lvamm(tmrespdlfhliirg to each type of

i ncre the wirel ess broadc

RO RGN ZaSriee s (HE TR AR g A 60 amBgto its sored
ThUSs tof d&eRaRdselc( Wil oRBkNbAIHRSHAfCAh AbshB& is new. Using
| atest gl obal notification nunber it had previously
éntmmm@tlem)th@bﬂﬁawéscmes will stag dwakd UereW1v¢1andréecode in step 408,
Sk SRt R b SRR, 2B DR an
peesssnie mewapqtin ftep ald,eppipasRyes sent. [ 0036] | f ,

however, the nunbers are different, then the handset

F(I()@ﬁ? aV‘ﬁi@%pE(ﬁﬂg waP oY Richahd Bio8H4St R0 leERAR @n be arranged and
notification identifier and nunber portion of the
bmé@éhgan sargr@waﬂmﬁhoutrﬁemrﬁtagufmm cmsmat pidseopedfdbe present
nV nt(%bl dB%o% 9 3)7%1%3{1?%&11? | eangl ];1]::(():“ 1 gn tof 918?1?1%910 Jnessages

I'cation ne can dcas

@ﬁd t:dSﬁtﬂﬂ e8finreD 1ﬂfbﬁndm®ﬁd&ﬁtvaﬁgﬂ ds S\@HE ]D@ynbmt bél&w however is one
(dep endlnqron the carrier's offerings).
plg

H‘T‘rflﬁ‘élia’éﬁ’fl yeeation opas¥irgre %%@é&e@et‘df’@< Wﬁémcwhwhﬁ&e methods
Alpitbit ARl oA aﬁaqhﬁmé hifidhial. message has its

st nunber assi gne ] c, d) and

ﬁfe cog Thu Cularlp S[flee B ﬁql?t%h ‘fegl’?e%‘d 1nF0%%|a€1/§ns fo%nlgcal and

I on ecause

ﬁl@dﬁiﬁeﬁ trbﬁ@m@ﬁﬁor@ ey ﬁﬁlﬂt@lﬁdadl’iﬂ lVQﬁbusVIahmif%rs For example the data
corres&andlng to each type of notification nmessag
prBbMHa IR Wadinared HRBTRHST AR MR ey Y IERISKSoNtA @n%r@flsr{néswn span”

I;llét:agehofo Gho @hidesred PratlGhREIPh NGic &I6BC E}Iﬂbd’l@ 'f&hthg N§&attrAAbmission

e noti |cat|on messages Is new. Using t
mf drenmtitiprexed betohaandnmmsmem: spanealloshtell fot &ya lavw«tmnsmwsmn the

[ a ec 408, the actual .cont of
TRSF R atnfr By G Becudferercubnisisutay Engufipledd oo o
handssdior %hnpzﬂ%gt§§ fbNgheBEpIAYCand heSESIA 4ikllor FDM pilots for the
appropriately. [0038] The specific way in which the

platiezsmissert Wstykbes inpiialexcedaentpen rpnsamigeen apan allocated for these

Eﬁﬁ?t?:j eZ f%)&gr ga% 1nf§1fnga[tfﬁ)%t %o\r( et}élvée&?cal nvge\*() %%ta{re%gtrgl{s%%sgolﬁh% may be

ﬁﬂlﬁ_iﬁl@&ﬂ&i_ntdl ond dten@a rdtet,lgiq)dta:[ tri@iiRlionadpdn € M @hﬂﬂ@elﬁftransmwsmn
notification nessag@i and control channel infornatio

SRARS Wfog@spgélmto (DedifipicBtpinel Beguepanabbandsiis FPME is ut111zed by
Hl%r&/frglgésalgm%dmgtﬁ?\pﬁ&t K@ ﬁfe%eﬁt Yﬂﬂe%‘e&&ént@ P@B‘R@?st utilized, or (3)

net wor
different groups of subbands in different time segments if both TDM and FDM are

utilized. Various multiplexing schemes are described below. More than two different
types of transmission with more than two different tiers of coverage may also be
processed, multiplexed, and broadcast. A wireless device in the wireless broadcast
network performs the complementary processing to recover the data for the local and

wide-area transmissions.

[0040] FIG. 5 shows an exemplary super-frame structure 500 that may be used to

broadcast local and wide-area transmissions in an OFDM-based wireless broadcast



wWoerhend? i nfornmati on for

depicted in flowharts 3 and 4 may be inpl enent ed.

[0039] More particularly, the data, pilots, and

| ocal and w de- ar ea PCT/US2007/065296
transm ssions may be nultiplexed in various nmanners.

For exanple, the data synbols for the w de-area

transm ssion may be nultiplexed onto a "transm ssion

span" allocated for the wi de-area transm ssion, the

dettvarls \DHtotrsnshossidnheechisaa nity affspeis§anes My Ebeh super-frame spans

mul tj pl exed ontp a.transm ssi pn an, al | ocat ed t he
RGeS leP iR APE o, RO PG ARIPOrC S LRASET Pbr/arigus, agigR such as,
ei‘iﬁ%
or

Yrd&aRhRa thd ARSRY SEitiSfcARYul tihPHAX Qe RS Beid
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fo
yrlag

g broadcast, the
transm ssi on span al |l ocat ed hese pilots, and the

be nul%i | exed ont A, ffans 1.SSk ON shan al l ogat ed for .
cams, DULICT. requuiﬁrr]nen s for the wireless devi cS, and,.so OI]t. sqper- rﬁme size of
PRBLE priots: e over head Informati’on for e I'oca

affoxihtielRoaa sbE@idSHihg Préfide ARZboderaebIn ftexedthent®@ious factors
one or nore designated transm ssion spans. The

aoted abaisr oy ndthel RCSHARS siteymavrlse 8p8ird.- t o (1)

different sets of frequency subbands if FDMis

R04L] zed bijor the apbodireesy shewade 36 hetaghskper¢ipgme 510 includes a
i.fferen [ e nts. i.f. TDM4 iz ar .(3).:
B ot 20 P Bk e Pl 8504 o WHaler sgment
S4@ vEitisare hobgHolvn IDNtAS th HOMsaTebletl ilisisaRelvar\éak ifelds for segments
mul ti Iexin%‘schenes are described bel ow. More than

P

pYba F40emdrier ¢agpdi@nst>30r ansni ssion with more than two

different tiers
mul ti pl exed, and

of coverage may al so be processed,
broadcast. A wireless device in the

wretess broadca
ssing to re
W de-area transn

t—etwork—perfornms—the conptenentary

cBowriptio® data for the | ocal and
ssions. [0040] FIG 5 shows an

gpaMpiiar y super -
to broadcast |oc

OFDMV+ based wi r el
transmn sSsi on occ

f TBWE PRibT HSddUfoR s%ﬁ@l PRkt YraR® $3@Rronization,
r

al and w de-area transnissions in an
efequsneagicerssiaaier lend paegynchronization
urs in units of super- franmes 510.

L fram
&ﬁ%@%@#E?B%e sel

as, for exanpl e,
for data streans

di versity desire
tine for the dat

EpiRantc® REeAdghahdl ReGmbide S a%%s@f%ly time

ect ed ased on various factors su .
tymehmewrtied asd atntsel dal berndtiypbe xiidggarea and
oadcast, the anmount of tine

dﬁgégﬂ*ﬁgﬂﬁﬁWﬁmgpﬁeans, acqui si tion

WICel ess devi ces

streans, buffer rpquirpm:\nfc for the

Wadel Asea Qdentificstiger chian@die —sicaeieof an  identifier

approxi mately ong second may .provi de a good tradeoff
bet ween the vari ptsignsgios 32 38 ECTVEOwever ,
other super-franp sizes may also be used. [0041] For

tLhe enmbodi nent s

hpweal idenbifi€atiod, chamedd —Sdap@ds-dnr idemifiek Qssigned to

i ncludes a )
the local area being served

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

Local OIS Local overhead information symbol — carries overhead

information for each data channel being sent in the local data

field




header segment 520, four equal -size franmes 230a
t hrough 530d, and a trailer segnent 540, which are not

W hewAN11987 scale in FIG 5. Table 1 |lists the vRECT/O82007/065296

fields for segnments 520 and 540 and for each frane
530.[0042] For the enbodi nent shown in FIG 5,
different pilots are used for1adifferent purposes. A
pair of TDMpilots 501 are transmitted at or near the

iaear@f DAcCh Ssupefics aae cRhcl¥BYr M6 vHa&Ech @andhi8sion
purposes noted in Table 1. A transition pllot is sent

lIIB UUUIIUdI y etweer ud.' dIIU VVI UB dl
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streans for a local transmssion is also called a
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streans for a wide-area transm ssion is also called a
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vari abl e nunber of [nterlaces in each suyper-frane
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gianaciciian Be hetive @t ilRRG e BCidyVavdadupet hanbetachtdotvsadr® channel is
interl ace assignnent may be used for the four franes

alocaied Ypest-amedpterlappdissh arfye dal@aghamned i jadjog"assigned” specific
é@%?a&gst gf?thftpﬁe shB@r-Ifre{Iﬁg BELLGYon% s h&m‘ht g&lrenﬁat‘ﬁgt attempts to (1)

pack all of the active data channels as efficiently as possible, (2) reduce the transmission
time for each data channel, (3) provide adequate time-diversity for each data channel,
and (4) minimize the amount of signaling needed to indicate the interlaces assigned to
each data channel. For each active data channel, the same interlace assignment may be

used for the four frames of the super-frame.

[0045] 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.




| ocal channel for the current super-franme. The
Wde-Area O S field indicates the tinefrequency

was®rgmyent for each active w de-area channel PGF/US1987/065296

current super-frame. The Local OS and Wde-Area O S

are sent at the start of each super-franme to allow the

W rel ess devices to determ nel4 he tine-frequency

| ocati on of each data channel of interest in the

Shp ébeaﬂ ICdfend V0d4-6Yred béS wer seous the shdsf edchtsaper-frame to allow the
su ranme may, be sent in the order shown I

BB RS ih or eEp ey e t Hnagfﬁg?ew IpF08 e rohatite el of
aROesttin e kM4 Rt and overhead information early in

the super-frame so that the TDM pilot and overhead

F(ﬁf4@f mat | ofnCRiRR &L Re %%%?'fﬁéﬁlet &y 88%&h R GE&hown in

ater in the super-franme. The w de-area transm ssi on
FrKi' her senomprotlor drdert bre gbmea| ittis alesinbds tcnsﬁndatile s"lH@Mrmﬂot and

pllehesd iimtia” sl i e SRS TSRS TP HR TR PG and overnead

Qﬁ’&%a%lon an BeP&ed ftb 38R VEBMheSRAN bainy sehiMRtd U ahdé Qfp@Thme. The
g i ncl ude any nunmber and any typeé of segments,

Sa tramfgnifdier ooy beisorivneior te Herlecal drapgmigepn, yasahown in FIG. 5,

gls%{erthetlogaqﬁagsmlsgﬁg r-frame durations related to
I'me and cycling tinme for the receiver

E@?H?ﬂ*l@éa&vg”aﬁe‘é GHIES BTGP PO e g frame may
tpaANSHSd Qrati@Dshd Rbp idcbudél ah?'nﬂnib@?arﬁpﬁﬁietyﬁé of §®ments, frames,
i'nvention. [0048] The pilot signals of FIG 5 that are

anpdahields. tH@ﬂ?VQU rﬂﬁeﬁg isttipemphy a yecdsk rangaelswpersiranc demptipes related to
gcq&lgsngo fj r ans ?m% t1%1h ap ne&l% ?GCEIVn?%EC‘[I‘&P?S Eﬁher super-frame and

Waﬁlle-s&ﬁetare@ adyngbo B@htﬁdﬂﬁbﬁbro@ﬂd&sﬁﬁ’g dfeedianyiRk of Sthhdikdon, and
for the local transm ssion, which is also called a

heciaivithim issroresafthatngentigie | ocal and wi de-ar ea
channel estimates may be used for data detection and
HW48Hi ngltrcopilethaignele adt did. i dhat saredransanifedi duiiahghe broadeast

h I I
[rgannesl% KJP Gs& % gér%e % %ﬁ’ar?lgl %%ﬁ%atfeorfor the w1de -area

|on tlﬂESﬂ roni za acquil

(r&n@mssu&l,lt@lﬁfiah I1§ alp@i tnlleard Iwicﬂe épéﬁ:?(?z)l)mneartdtnﬁatep rand Th)i‘ a channel
transition may. al so be used to obtain inp ed
estipatg ferghe tl@f‘él |tra%%1118%19%n\§1h%é% #lso galleger ﬂoca%dm@el cstimate. The

gﬂcgleatﬁlr\?ﬁ‘l]g L ANGEhRS | Qfimate O A ?]be'ﬂs@ & cﬁ?ao%{%ec‘rﬁo | 98 Kiccoding for

I agram o ase station 1010 and a wre evi ce
@5 0cal randmméd:-e@s thnsadsiasy, re@bvmrelky 10BesicrpilbtsGnayl alsBds eised for

station 1010 is. gener i xed .st.ati on an may al so
s Pt difS St atioh, AERusivt RE. oitafite Foh control
pAdien), h&d §8 12! PeYtransition pilot may also be used to obtain improved timing for

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

[0049] FIG. 6 shows a block diagram of a base station 1010 and a wireless device
1050 in wireless broadcast network 100 in FIG. 1. Base station 1010 is generally a fixed
station and may also be called an access point, a transmitter, or some other terminology.
Wireless device 1050 may be fixed or mobile and may also be called a user terminal, a
mobile station, a receiver, or some other terminology. Wireless device 1050 may also be
a portable unit such as a cellular phone, a handheld device, a wireless module, a

personal digital assistant (PDA), and so on.



Wrel ess device 1050 may be fixed or nobile and nmay
al so be called a user termnal, a nobile station, a
WO e@eily®e7 or sone other term nol ogy. Wr el essPUBEUB987/065296
1050 may al so be a portable unit such as a cellul ar
phone, a handheld device, a wireless nodule, a
personal digital assistant (P@A), and so on.[0050] At
base station 1010, a transmt (TX) data processor 1022
[(1959] vesAtd:a‘sasthﬁwn 80 M), deransraid (TX pdgapsseoor f022meceives data for a

rces 1012, cesses encodes, interleaves
M-SR an ey Trame s i maees dhe -gidGadsg; gyerleaves, and

satsoisHERg! thef Q/Edetzh@a \Wathe- a@lﬁegeﬂem&s ﬂhﬁsgﬁﬂbolﬁ ffAtiRe wide-arca
synbol is a nodul ation synbol for data, and a

froefuissioor dytaisplbols's a m@dv;lﬂtl@n syaibakfof dataaarbd modilatian symbol
&) %nal p Cons%glfjo ap 8ﬂlt fn?r ST ITPd s?tllapon o%haenq%(fgi%glafcshgme (e.g.,

a processor

yeRsKahe)ANE aEd)M) aml TKad)ﬁa pmesspt 10235 afsorgehbi@tedi the FDM and
area_in which base station 1010 bel ongs and provi des
fraesiéen piloth frghe sidsyien i ehichrbase staiipry d0 H} Belopgs apd provides the

t ) t 2
r ecl%edln\E/1 efﬁ ﬁ)‘g X4 %férfogqﬁocaé% ;5 ﬁggg@mggglﬂo@g?r o@%@ufgcz gs A TX data
ihﬂ)]:éssop i (essased dua f@@a]loc&l&tmm&sizbngfm saitress HH#aprocesses the
|s for the Io S 0 TX data. pr sor
%2143 s dgREraLtse iy ﬁémgf?]ﬁ 3”9& 5'?6 foct{gansRtsiona g dpig processor
Wehsd @é‘érﬁ&@ﬂlb %ﬂotjscféloth*é %(91'[‘ Ql%a 30 G HRHOWHs & @t%‘u&h €0 ApbAongs and

and pilot synb | ocal area to nultiplexer
Ih@z’ les Tlittedai@)dnd] gllatrﬂjzmh@bmfoatﬂnml@calmreajm mulg@lexbe 1026. The coding

ect oys .f to s _such for
B R R RE RaP b S L6450 Rt Rl ety gy for example.
Whéﬂh%ﬂl‘fes b, is tloe veaé-archy@elochihaatiesikdi®t wouRiAGHe] @ desired
the data, and so on. [0051] Multiplexer 1026

peNorags| fexids datgeandstoonand pil ot synbols for the |oca

and wi de areas as well as synbols for overhead
(<) rratM@lmlpmxdr 1026 mDMiphéNcstthodate andeiloy lsjaah@s fainthe local and

S erlo s al locat ed fo e s nbo

RURE R bRy “rbBaREF rlPheldBRG R poR e ToM s g he
Eﬁﬂbﬁndsh@ld‘@ﬁh'lbcﬂtﬂeﬁﬁdi andmwmugr Ub&d si?yhbﬂﬁt o itodhQor (Wsd) 1028
exanpl e, nodul ator 1028 may perform OFDM npdul ati on_on

POIEOTFRS| PP abisy 11s geasBtagce avite Hisr @péulexﬂm\/t‘%@bwﬂw gsedaby network
‘16@%%&&&1518;@5&111&3% R 135 9e ﬁoﬁ&%’ OF %H%Insﬂaé FRMplexed

modul at or into one or° nore anal og S|gna S an
ﬁ)tm’rbche tto @omatatei OABM eyrgbols.akpﬂraufsirrﬂeser driil (BYISR) dlﬁ)dZ converts the

eq pconver t t he anal o al to g rate
SRRl odiiog 10 103 R 4T e Todbe Vs P Gnpgconditons
the, apduhiat qgte?é gtﬂ@'fréﬁh@n@”uﬁd&h@&@ AO03fa1b® sWnhRY)eRSgenerate a
devi ces i n the networ
modulated signal. Base station 1010 then transmits the modulated signal via an antenna

1034 to wireless devices in the network.

[0052] 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
and provides received pilot symbols to a synchronization (Sync)/channel estimation unit

1080. Unit 1080 also receives the data samples from receiver unit 1054, determines



[0052] At wirel ess device 1050, the transmtted signa

from base station 1010 is received by an antenna 1052
w@ee7ptyi ded to a receiver unit (RCVR) 1054. ReDER200T/065296

unit 1054 conditions (e.g., filters, anplifies, and

frequency downconverts) the received signal and

digitizes the conditioned sigmal to generate a stream

of data sanples. A denodul ator (Denod) 1060 perfornms

(remg.and GFDY1 Weimgchaksat oo theodata brenpgled, and dopyeschame] estimates for

rqvi des . recei ve mbal s, to a syn oni zati on
P e Ao aiemeashPrion o Ghn ey apE 1eoBetapes Unit 1080
pRARIY 8f &iidofahthSARRheSd EQMAQCSId¢RIodMRId 188P4d provides the
determ nesframe and synbol timng based on the data

Samp| Beyngarel drerddulsorchdethendestd rmantslldrol 03heDpmedilator 1060

and w de a bas the. .received mhal s _for
p eosrgls dr%teglacge?ec ott onilgeg celpf%cf/ data 18y P}oq f(PrnJE) foci‘?flytransmwsma with the

Cd&aln&eilnnelsésltlﬁﬁtd@ $etformke ﬁﬂd Lde&fcﬁbn bﬁﬁﬁe agudived ataitd eyfmlbdlﬁ for the
frame timng to denodul ator 1060 and/or a control
roboarepEapUiFUebY hdsoWlerarer phangelicstivnateedid piRvisies fiﬁécted data

tg)ﬁglﬁ}lé’ et ﬁ{@tléca%ﬁﬁ%ﬁe LRL &al?ﬁm sgfoﬁk b HaRsm &ﬁab% Wehdlix) 1062.

ocal channel esti nmat e, orns data ection on
‘ﬂ"he detected et sgiaﬂaalssaje‘r‘eﬂimatéwof thh elatai syerbatsesant by base station 1010

BEoR éﬁtp&?dgﬁilgﬂoga@f%wgﬁ@%‘p ﬁfﬁﬁ%ﬂgémge&hp"ﬁfa%’ e

wi de- area transm ssions to denul ti pl exer (Demnu

9831 " Trioermiliplere 1 Aot at)rexﬂ%wd@teﬁ?eé daie; meds gpr tqll]e wide-area
g%ﬁelgédgb&lel%stst%nef %% VQ% Stfaﬂ'tt 1%@6%%1&5 nﬂldrﬁ%wla@s d%tg?ted data

provi in log |hoo rat or sone ot
ﬁymlmls [fo058]lofxd mhlahngld eXentedS6B pn ARX ddmsa gedcestoed 0ddt BRX data

nbol s all w de-area channel er est
P 88%8%1@%%0%%65 %gogglgge&feavmﬁd aﬁwdﬁw %C%(L?aé%%abols for
dRtAdSHRAtaRshRbioflih ad BRBhcCRARNAR laﬁpmfableraeﬁ{oﬁﬁiau&@ afdecoding
RX data processor 1074. RX data processor

prheoesmdsprowdes deq@écdwtl@talfeaﬂ@swmindlr@e@wésssmnh@)( data processor

‘ijﬁ" %rgg(]gsagnc dﬁﬁ%{:tﬁg ?1‘[21fsor Iolgsa gg?m %Pt%lr{rnasgslrln 1nS %cc%?dance with

ghe applidalcSddhedti Ade dihﬂodélcd@ﬁg céemﬁeedncd @tcande@ rdew&d data for the

wi de-area transm ssion. RX data processor
eacEnsdssionenyganeral. dhe Hr@@@ssgl;%&ddieﬁwri@latqrﬂ86@ &@multlplexer 1062,

%Igm) u a?aS 13Bess & qu% %lgﬁip@ﬁt HidiR &9 dg@% 'lﬁﬁpﬂs%oglglemdm tary to the

on and ng schene and provi des
ﬁa:tcessfngr by heodutacal 1028amsutiiglsxanl 02bn age Me{ dhta prbeessors 1022 and

eSS|ng y denodul. at 1060, denul tipl exer 1062,
i ﬁﬁpﬁﬁPﬁgb?g%@ @6?@1%592 and 1074 at wirel ess
devi ce 1050 is | ementary to the praocessing g _
H954] at drontrodiers 1 nBtaF% I @9 dlirect pperatigitatibrsigption 1010 and wireless

%&feeon 1 efégc?ﬂ%e@n $1dR2BntbBGP ﬁﬁl&'b\éq{a}[dwﬁg-bgéeﬁ,esoftware-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.

[0055] For clarity, FIG. 6 shows the data processing for the local and wide-area
transmissions being performed by two different data processors at both base station
1010 and wireless device 1050. The data processing for all types of transmission may be

performed by a single data processor at each of base station 1010 and wireless device



[0054] Controllers 1040 and 1090 direct operation at
base station 1010 and w rel ess device 1050,

WO e®patvdvel y. These controllers may be har dwaPEF/bsxet)65296

sof t war e- based or a conbinati on of both. Menory units

1042 and 1092 store program codes and data used by
controllers 1040 and 1090, rewspectively. A schedul er

1044 schedul es the broadcast of |ocal and w de-area
10HhSTGs Si ales showds ahd pombesgafin @ss dgfesent agpasr afegadsanssion. In

the different transm ssi.on types. [005 For clarity,
Byigralgany, BHEE, of §FA B riEeelng VB EReRicrayRrgh s may be
WhEeniaEEBy bARNEMoA 000 andRBYPBY hactBddd)cd Y850, For clarity, FIG.
di fferent” data processors at both base station 1010

aridsonihoaiseddls olddhei wats 1fosbaseTHaiadiat M Opbasege bashieg ot dhe adrhe site. In
AR, P LEOPLERLER B BE B LOANESL Yy JHhcommunicss

war elrss coewimechdf links. For3exahfple, shAeWsourds® 1WNQCa8Si01g may be
for two different types of transm ssion. In genera

Hisgled ohbdte. Bpnsyiersingf 1Q32andipr aaicapa W4 may P decaled al a transmit
Gy %ﬁ@%oéfgac%eﬁm’erﬂaﬁee ﬁmgﬁ ANsbif g%xg%q}ﬁ@a&oﬂvﬂh e chB4fer 1090

and recel ve Y Wrel ess aevice or clarity,
HaCall@vsaths asatodwie ddviiceof050he comtirdl aisfpoats dfasepstaaibn.ofior example,

010 bei ng | ocate t the sane site. In ner al hese
iis iplorige, Mg %8 il a_alfGYPﬁié fieplay akgng wﬂﬁéﬁ? u&?ﬁfé@lg hardware
AN sHRYare ORETHE] G TRoMpRa MRES GYS cGRFAMN &Rt iRRubdid§Sand then to
For exanple, data sources 1012 and 1014 may be | ocated

pfocessithem onecatheyrietregeivedi t 1032 and/ or antenna 1034
may be located at a transmt site, and so on. A user
[0056) f acWithidQhe ispecafics contextdhtGri £ and 6Nnthairohfitdten messages and

controller. 1090 that allows the user of the device

? bfﬁ? eﬂfélﬁfl?léwa%é’ﬁé@flb_gﬁf@ﬁ iat@ﬂs}ye?é@?%rﬁm FER S exahsianple. the
tWhge iARtLOIR¢S dRA4hE BBcdINEkh daSRckEMRAM: 3NGL1diBR! @Y ains one or
along with the underlying hardware and software needed

morpbignspreacntsigrihs MCloamrmandéthansich asonigurioers tandlICl value can
e P R PERERR MEVRE B Ofn s WRE NG | BRI, the stcep
feérivAll frtdIDRakBRES aGRE CHJ\%G ofsh@ellr eAa¢eainglygnad Hraudbadd@etwork
configured a variety of different ways. For exanple,

PPty HEY Ateshney tg changeaie M hwalpe exacpinnes tiaprdjnagy gircumstances.

! bel Nt &dpn r.no ' .
TEE6 P 0oL GBS TR o, o cxamp
tanftorpy raadan@igyratibie fiMCtmb@ldaé whan tichearger prbvisioas the handset. Part

broadcast net k operator changes the value and, . .

PhBF BRIt 5198 panlwieeﬁhs SPROR caftt hisrdsartenining the slecp
&havge B ﬂ’l\@rh&?/ 1198 QLA hRGNoludeNep i OR AG AR rindah¥elent values for
operator may elect not to change the Ml value except

ihe givbalanetdicatioy nedssagenstraberesnd the number of ecach of the individual

notification messages.

[0057] FIG. 7 depicts a functional block diagram of a handset operable according to
the above description. In particular, a controller is provided for changing the modes of
operation of the handset. If the device is being actively used, then the controller may
wait for a period of time of inactivity before changing the handset to a lower power
mode. Alternatively, if the handset is operating in a low power mode (e.g., sleep, idle,
etc.), the controller may periodically awaken the handset where it may stay awake if

there is pending activity or it may return to its low power mode. The sleep interval of



The menory 1092 of the handset 1050 can have a
non-vol atile portion, for exanple, that stores a

waeonitgeeati on file enbedded when the carrier PCT/US2007/065296

provi sions the handset. Part of the configuration file

can include the constant c¢c that is used in determ ning

the sleep interval. The nenor48 1094 can al so include a
portion for storing the current values for the gl oba

thet hdridseit isodetmsined)ebasedrbver tvendiffdrentn uorbpmleofs edtst, ofhere is a
the. i ndividual notificat.ion ssa 0 FIG 7
DS S BRUE G e B Bk = ar index value
BRAAER! By aRE WiFIAG BrBadche RBOUK. d§RETLREIRR - uskd these two values
partlcular a controller is provided for changing the

tﬂgaéﬂsrwfdetqy@nmth@mle@ﬁ infdvealfpd tebstendsatf t he device is
bei ng actively used, then the controller may wait for
0058} i oditef t¢ahmejuod dasarcheadv ibeseitbefoor broathtmsglilg}gdiffhent types of

andset to ower ernativel

AR SoT v A B oR o PRafnus e VG Tihy. Forgpaple, these
tedhBiqutifay be IMiflcmentd % h&awaRY sPRkAre dd)rcﬁl:én\{blﬁé{@ﬁeﬂﬁereof Fora
t he handset where it may stay awake if there is

paduireg inpleimentatoror the tpraggpsingtunita ator ibpse S@lopowed to broadeast
g?{de?%lt I}I]qlaeetss(l)fe tgapt}s %‘Sgo:]vgll ay nﬁglhﬁngan?n%gnqé? h%n gﬁ 0? %5}8 apphca‘uon

afficgahted pafcan® i 8RIGH) 0 ﬂ%ﬂal\/\fsffghalnpﬁohessb@ n(dl’aﬁ{s) atﬂh@ltal signal
secondly, there is an index val ue broadcast
rocestgsdayicsn SR pragsrRmatig dogie deyiets @’.L%e@elé ﬁé%éammable

UG 8 O RO, S A LS,

tloctrarioadeadesigypddoffeefoentthe yipesiond déscabahrhasinpior @w@mbination

t ne |the pﬁc@ggsnige 1%4%”%3%3&91%%@ \t/gg%cg,g}ség %trr]éqﬁ:ige different types of
H%W&l mﬁ?ﬁfs%é ﬁn%)l‘éfneﬁ'teﬁ WG AN RS DERY, afd so on.
hardwar e inpl enmentation, the proceSS|ng units at a

F};bgg statipg, é‘%@@wﬁt@ %F@%& dﬂﬂceft ﬂ{) uch YIPEFibed herein may be

nsmi ssi on may ne or nore
Hmmmmcmmdonﬂspﬁﬂuksdegnﬁ&g&ﬂheﬁ ﬁmwnmuiﬁndAShﬁB)&mtpeﬂbnnthe

iR e TR R TRy T ity mitk bb o Bre TR Mipary et (e

fiRk{e8y unit 1 @4200P1(0AATIELY )eind ¥k Ecudd BY S Ffd: ES%SQG!. g., controller 1040

processors, controll ers, mcro- cont rol ers,
i LW r Breenewery, urdt ey beluepltem@med wiHiin ﬁlectég¢egmd>r tewternal to the

reo”c QO Mt h?uc uncet 1|t Ol dgosn%l 11 e‘tjtwe rgo heddb 1f processor via various
Ol%%% ﬂatl n ]Q tﬁ'] 8 8SSI l]]lll?l s 1% a

mkﬁﬁhgagkﬂﬁMiﬁﬁhasﬂd to recelve dlfferent types of
transm ssion may al so be inplenented within one or

[0068] ASITER prEdSHss deBREHtRA 19Providdd29bndbR arfy 8o WRIIR in the art to
|nplenentat|on the techni ques described herein may be
practice the various embodiments described herein. Various modifications to these

embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments. Thus, the claims are
not intended to be limited to the embodiments shown herein, but is to be accorded the
full scope consistent with the language claims, wherein reference to an element in the
singular is not intended to mean “one and only one” unless specifically so stated, but
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



i npl emented with nodul es (e.g., procedures, functions,
and so on) that performthe functions descri bed

woereiir99mThe sof tware codes may be stored in aP@BEIBIYT/065296

unit (e.g., nmenory unit 1042 or 1092 in FIG 3) and
executed by a processor (e.g., controller 1040 or

1090). The nenory unit may betd npl enmented within the
processor or external to the processor, in which case
rdfercace bed eommiendedt fovbd encoupsed by thhelpmec ebbocover,anothing
ari ous nmeans .as i s kno |.n the art. [.0060] , The

RHorSha TR i pr SO e Briheib s b resboy ot whher such
aKklobgd id &plibRlyabLitddan REAQhinGe Nd8laMRbictidat BTH O RS under
descri bed herein. Various nodifications to these
thebpovisens ofw I IU.H€. rddi bigthappagrenh, wgesshibs ecleként] iggexpressly
08t B RIS (SR 85 JEHIEduBR IR Bement i
adcedading egheigd “ftep he.”l im ted to the enbodi ments
shown herein, but is to be accorded the full scope
Fﬂﬁﬂ st eWHAT 19 dihaaVigpagage cl ai ns, wherein reference

0 an elenent in the singular is not intended to nmean

"one and only one" unless specifically so stated, but
rather "one or nore." Al structural and functiona

equi valents to the elenents of the various enbodi nents
descri bed throughout this disclosure that are known or

| ater come to be known to those of ordinary skill in
the art are expressly incorporated herein byreference

and are intended to be enconpassed by the cl ai ns.

Mor eover, nothing disclosed herein is intended to be

dedi cated to the public regardl ess of whether such

di sclosure is explicitly recited in the clains. No
claimelenent is to be construed under the provisions

of 35 U S.C. 112, sixth paragraph, unless the el ement

IS expressly recited using the phrase "neans for" or,

in the case of a nethod claim the elenent is recited

usi ng the phrase "step for." [0061] WHAT IS CLAI MED

| S:WHAT IS CLAIMED I'S: 1. A nobil e comuni cations

devi ce, conprising: a receiver configured to receive
signals froma wrel ess broadcast network when

operating in a first node; a nenory configured to
store a configurable paraneter; and a processor

configured to periodically alternate operating the

receiver in a second node and the first node, the
second node being a | ower power node as



conpared to the first node, and wherein operating in
the second node lasts for a predetermned interval, a

WO epugtikr9et whi ch based on the configurabl e pare@EU82007/065296

and an i ndex value received fromthe wrel ess
br oadcast network. 2. The nobil e conmmuni cati ons device
of claim1, wherein in the sexztond node the receiver is
power ed down. 3. The nobile comuni cati ons devi ce of

' , Khot he receiver conprises a denodul ator
gﬁgkghéé%%p$4%?2§9r. 4. The nobil e comuni cati ons
device of claim3, wherein in the second node at | east
one of the denodul ator and denultipl exer is powered

dOMﬂ-_5,AIBSMEQthﬁmﬁ@ﬁHM@H@@E&Qﬁﬁmﬂﬁﬁgce of claim1
wherein: the processor is further configured, upon

changi RoEAGLALIHIuRI hREGERINEE H6HAM WARISE PP cast network
node to the first 'node, to determne if a notification

wbsis aprrativesintarfassmpda;ed in the wirel ess broadcast

network while the receiver was operated in a nost

r ecent aindresry abnfigurtd® seearcdnfipueble Garafiteternatl | e

comuni cations device of claiml1, wherein the

pr ocesaofrot&sdrutdnigiredonf pivdashily Rmathapgamee the receiver in a
operation of the receiver fromthe second npde to the

fqcpad mesifeand drgBrsérppdte the seepdsmgaalbsing, APy erepower mode as

g&{ﬁg%ﬂ&? fo Qﬁé) @ﬁﬁ%gd@%wgerlaﬁcl) &i g{ aﬁ: feg&itlcggﬁdlaaltasts for a

i cati on nessage update occurre
pedeicveincdvagcopk ndtegth iofi whictobised @eaah¢ conmfigratdd pamanictee and an
second node. 7. .-The_nohile co ni cati qns devi ce of
EYUGK MAIHE ToRRieR 9 WE VYiFRes BRPBFCLEBPTISes a | abel t hat
uni quely _indicates whether a new notification nessage
was t r andfif ttobge gampngiceHensdsyicerad sk T mhgreiyin, thg sécond mode

%e&?ﬁ%h (ﬁ@g&y&&%gtions device of claim6, wherein

the processor is configured to: a) return to operating

08 1RSI A SRS HS Ry B e

thapiides atdemodelaiok aide demditiprixeion i s present in order
to receive the notification nessage update. 9. The

m)bi‘ | eqc qglﬂmbﬂ@'bbﬁﬁﬁm@@t{b@ﬁde@fceﬁf 3laih B, wibReintht B&ond mode
conti gurapl e
at least gne of the demodulator and demultiplexer is powered down.

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

the processor is further configured, upon changing operation of the receiver
from the second mode to the first mode, to determine if a notification message was
transmitted in the wireless broadcast network while the receiver was operated in a most

recent interval in the second mode.
6. The mobile communications device of claim 1, wherein

the processor is further configured, upon changing operation of the receiver
from the second mode to the first mode, to determine if the signals from the wireless
broadcast network include an indication that a notification message update occurred

while the receiver was operated in a most recent interval in the second mode.



paranmeter is determ ned by a provisioner of the nobile
conmmuni cati ons device. 10. The npbil e communi cati ons

walew7ae79of claim9, wherein the configurabl e pBCHIB100T/065296

is set within a configuration file stored in the

menory when the device is initially provisioned. 11.

The nobil e comuni cati ons deviice of claim1, wherein

the length of the predeterm ned interval, in seconds,

i s cal ¢ul &hednabile arotimygnitaiofs aleficgurfadihien pamdretierthe xndication

2L(i ndex I . 12. The il e, conmuni cati aps devi ce

G i Yool aiieho TR g TP SO e A RBLBr g Gessage was
RESIli¥EJHHENRE modBrecdfient8®AI, | € communi cati ons device

of claim 12,” wherein the configurabl e paraneter

conpri _§.e§’h9n{3)°3ﬂ(éj @&Qﬂlhhféfﬁti%ﬁ%ievﬁ%?@lﬁim b4wndfm mobi I e

conmuni cat1 ons device o alm 1, wherelin the index

val ue i I i ' in a control channel of the
mﬁreIeg%”%nggggé%&ﬁgﬁk%gﬁl 15. A nmethod of operating

a nobile c ni cati ons device.co sing:, a), . T
S oorot i g 8 H 5 b e G RRPInk Shit Bdas i s ipgjeation is
dotipréedat apai ned interval, wherein a length of the

i nterval depends on an index val ue received fromthe

wirel ess bppagist JpelatiRE kh@RdeReCRNhk AHE@RLEe if the indication is
paraneter stored in the device;b) after expiration of

preecrp iedisieetoreerd thanetiiedtion opessageiupdatehe recei ver of

the device in a second node to receive signals froma

wi r el e8s Hreoadbils tometmeatkonsvdeeicei of dger &t whereinntht venfigurable
first node cons s |l ess. power thap. operating.in the
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first npde, determ ning whether the signals_ include an

i ndi cat§-or he Wabils cesimyications Aevies ehelainy Jouhercat thgraoafigurable
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opealbtprogsivhed.r ecei ver in the second node to determ ne

an update; and e) if there is no indication, then

r et ur n1t.o Tap@fdile R@ninheidationd ¥Sficd of ¢lhien 1) whéreiwle l@igth of the
repeat steps a) - c¢). 16. The nmethod of claim 15

RrrEPSTRInES interaals inrssrondlsdis califalard aerardingite (joigrable parameter) x

9%6)( value).

12. The mobile communications device of claim 1, wherein the configurable

parameter is a positive number.

13. The mobile communications device of claim 12, wherein the configurable

parameter comprises a non-negative real number.

14. The mobile communications device of claim 1, wherein the index value is

transmitted within a control channel of the wircless broadcast network.
15. A method of operating a mobile communications device comprising:

a) operating a receiver of the device in a first mode for a predetermined
interval, wherein a length of the interval depends on an index value received from the

wireless broadcast network and a configurable parameter stored in the device;



17. The nmethod of claim 15, wherein the |length of the

predeterm ned interval, in seconds, is calculated
waewondiony to (configurable paranmeter) x 2L(i nBEKRUS2007/065296

val ue). 18. The nethod of claim 15, wherein the

configurable paraneter is a positive nunber. 19. The

nmet hod of claim 17, wherein tdee configurabl e paraneter

conpri ses a non-negative real nunber. 20. The nethod

of cl aibimafts;, explivetien nf theeredetieminel ervad, dpeeatmgithe exteiver of the

within a con r ol ghannel of t e wrel ess broad ast

ﬂ%\fl%]lnka seffol_n @0% qfegelgsmg&ﬁ Igm g yareless: E(gtdcas network, wherein
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an active node or a sleep node, wherein the sleep nod e

provi d%§ whl8&fic RRMRLr %O%b':e ! iANhE m%&% td@tehﬁﬁ‘nng whether the
active node; a nenory configured to store

signdls guohalol aa ipdicativet et a andicatipn oeesgo mpdainfocguredothlrmg a most
$erate2$he Qecelvzh én thﬁ active node to receive
ECHHAPSTaHPg e VR P dhg BStMeiSadcast network; decode an
i ndex val ue contained within a cantrol .ch nnel,of th
si gnal € éfp@P%?t i§ theyEndicatian, 8en remaip Opetating thepteciy gy in he second
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having a | ength éndent on both the configurable
par anet.er. dy r
from ttﬁg if ﬁ'{gfje fs%o 42 ?ceclﬁf)l;{r?hgrgirlet\ﬁ)@ rmgé}'?&?lgt tﬁt@ I%ceeg\%r Vifi"the first
hhﬂeamdﬂmvak&maa) ¢he nobil e conmmuni cati ons devi ce of
claim 21, wherein in the sleep node the receiver is
power eds dPWOmeidd offt&imDIB vicRAMILIAE Cigdt inaAS tklenet&i®erOf powered
claim 21, wherein: the processor is further configured
ﬂ@W%hange the receiver fromthe active node to the
sl eep node to begin the interval. 24. The nobile

conmmunil ?;aff he ns:ﬂtm\nf cs:éalmf 15¢ Iwzhﬁmrztile lovesh ef Metphedetermined interval,
confi
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18. The method of claim 15, wherein the configurable parameter is a positive

number.

19. The method of claim 17, wherein the configurable parameter comprises a

non-negative real number.

20. The method of claim 15, wherein the index value is transmitted within a

control channel of the wireless broadcast network.
21. A mobile communications device, comprising:

a receiver configured to operate in either an active mode or a sleep mode,

wherein the sleep mode provides lower power consumption compared to the active

mode;
a memory configured to store a configurable parameter; and
a processor configured to:
operate the receiver in the active mode to receive signals from a wire less
broadcast network;

decode an index value contained within a control channel of the signals;



initially provisioned. 25. The nobile communications

device of claim21, wherein: the processor is further
w@onfiigeeed to: upon the receiver changi ng froP€T/b82007/065296

sl eep node to the active node, determne if a

notification update nessage was transmtted by the

W rel ess broadcast network dwid ng a nost recent

interval in the sleep node; if so, operate the

recei ver topargicahy eccarvdr dethoddecepmaorfedfar @ fredeterhiiged interval, the

wi rel ess broadcast network: or. if not change the

PledgieGiite fHigieh i gt I-PE (5aRdeR et F@ecanﬁswf@&ef@.ranﬁwr and

Rbhd& AU cat i ons devi ce having a receiver

configured to receive signals froma wrel ess

broadcast pelwoe WRGTRrIREH &ld i irﬂ?c?e tfoitﬁilﬁcet%%de at the end of

conpri si ng; ans for storing a configura

ferisieetabr ; and neans for periodically alternating

operating of the receiver in a second node and the

first pDd€he iobilseanmndnionitesleviogoficlhionet, viasnen inmd@daleep mode
s conpared to the first node, and wherein operating
ﬁﬁl?%%w§éﬂﬁﬁﬁx R¥lasts for a predetermined interval,

a length of which based on the confi gurabl e paraneter

and an23nliexmehilgeonapeicyiéansidevis phelaig 2 blvésein:

br oadcast networ k. _ _
the processor is further configured to change the receiver from the active mode

to the sleep mode to begin the interval.

24. The mobile communications device of claim 21, wherein the configurable
parameter is set within a configuration file stored in the memory when the device is

initially provisioned.
25. The mobile communications device of claim 21, wherein:
the processor is further configured to:

upon the receiver changing from the sleep mode to the active mode,
determine if a notification update message was transmitted by the wireless broadcast

network during a most recent interval in the sleep mode;

if so, operate the receiver to receive and decode an update from the

wireless broadcast network; or
if not, change the receiver from the active mode to the sleep mode.

26. A mobile communications device having a receiver configured to receive

signals from a wireless broadcast network when operating in a first mode, comprising;
means for storing a configurable parameter; and

means for periodically alternating operating of the receiver in a second mode
and the first mode, the second mode being a lower power mode as compared to the first
mode, and wherein operating in the second mode lasts for a predetermined interval, a
length of which based on the configurable parameter and an index value received from

the wireless broadcast network.



