050499 METHOD AND SYSTEM FOR ACHI EVI NG FASTER DEVI CE OPERATI ON BY LOd CAL
SEPARATI G 0@B9 CONTRCL | NFORVATI ON  BACKGROUND Cr oss- Reference to Rel ated
Applications [0001] The present Application clains priority under 35 U S.C
119 to Provisional Application No. 60/660,900, filed on March 10, 2005, and
assigned to the assignee hereof and hereby expressly incorporated by

ref er ence METHOD AN& SYSTEM & ORMETHIEVINQ FXNTFROPVESE OPERAGTONN

rel ates to trangv ESIGICALSERSRAYTON OFRCONTROBUNFTRMETWYNK. More
specifically, the present invention relates to inproving device latency in

a W reless communi cati ons networKk. Backgr ound Art [0003] FLO is a technol ogy
designed primarily for the ef fi cileht om cal distribution of the
sanme nultinedia content to mllions of wireless subscribers simltaneously.

The goal oOfoElERAabEM RAMtéFApPliERIIAGE COSts associated with delivering
such content and allow users to0 surf channels of content on the nobile

handset ' d i A ' | ces.
andset s {o§j|Cehd Krdds@ab@licalipA UdtOMAlorEP it a8s (5 NG B BuRRANI Ces

This nultimed a as services. A service Is an
aggr egati on of Applation Nur 60/66080& nflledt ord Maclk difp @066 and Bagipnadntle fendent

data conmponent of service is called a fl ow 004] Services are
classified i nt@skgﬂﬁgb?fﬁ%gm@%é%y&’ipﬁﬁ WnC@HQPéﬁ‘ts%gY r“%ﬂ?’i?@‘-"’ah"éém- servi ces and
Local -area services. A Local-area service is nmulticast for reception wthin

a et r opokieidsy Rk GRveroncONt rast, Wde-area services are nulticast in one
or nore netropolitan areas. [0005] FLO services are carried over one or nore

| ogi cal c : : AL T, LS ﬁ‘ﬂﬁgﬂg | I : M.C may
be divi de@ﬂﬁaﬁ)&ap@n%w rl%g?nmbdt}{e%%r eSeQITogl ca%sq@ug- C anﬁelﬁsa.o C%@J cIat(?[)g}llscal

sub- channel s atisewodl. | &fbre Spectficmly, Hacprefdnowmveatiomi¢lates to improsimpodeict r eam
[0006] In order to properly operate a device in a Wde-area services or a
Local -area sefEneRiha¥EglaeeqippRuicas deY¥E nust acquire current control
information broadcasts fromthe network. For various reasons, it is

difficul tB;&IgrBlWFd deyice to -1

[0003] FLO 1is a technology designed primarily for the efficient and economical
distribution of the same multimedia content to millions of wireless subscribers
simultaneously. The goal of FLO technology is to reduce costs associated with
delivering such content and allow users to surf channels of content on the mobile
handsets typically used for traditional cellular voice and data services. This
multimedia content is also known as services. A service is an aggregation of
one or more independent data components. Each independent data component
of a service is called a flow.

[0004] Services are classified into two types based on their coverage: Wide-area
services and Local-area services. A Local-area service is multicast for reception
within a metropolitan area. By contrast, Wide-area services are multicast in one
or more metropolitan areas.

[0005] FLO services are carried over one or more logical channels, known as
MediaFLO™ [ogical Channels or ML.Cs. An MLC may be divided into a
maximum of three logical sub-channels. These logical sub-channels are called
streams. Each flow is carried in a single stream.

[0006] In order to properly operate a device in a Wide-area services or a Local-area
service based network, the device must acquire current control information

broadcasts from the network. For various reasons, it is difficult for the device to

-1-



-2- reliably execute all of its operations before acquiring accurate control
i nformati on. Because of this unreliabi-Ri-ty, the | atency of sone of the
device's operations may be proportionately increased by the tinme it takes
the device to acquire the nost up-to-date and current control information.
[ 0007] What is needed, therefore, is a nmethod and systemto inprove the

| at ency of dewdlieblyexscutte onll odf opematiatoss theditre anequiepe netkentatonconawi ng t he

nost current and -t o-date rol inpformation, BRI EF SU Y .[ Q008
Consi stent i ¢ mEgh, Sty wuefitalhine Hiroht PEoRE BBoAretF Bnd
broadly descrjRegidiRI8h be A RAGHEN idD%REI hONhi Hixleufeskd hRhbatk fPr

managi ng devi ce operations. The nethod includés dividing control

i nf or mat i on i né@iratheomostopeto-date dridonsteneankropmfoinmiobei ng associ ated with a
uni que coptr equenc nber. .Each, of the associated control sequence
nurber s. | VRALIREG Hetisch S ariotpirat ooy ShLSHBTaG GPATHE HPERCGH! the

por ti ons must bgiupdateson &ReANMNES desaReEh: diElHtleRe MEPLRIEer T eadabl e

medi um carryi ng one or nore “sequences of one or nore instructions for
execution by oael w-tovdate cprtod esfeonationt o per f orm a net hod nanagi ng devi ce
operation. The instructions when executed by the one or nore processors,
cause the one or nore processors to performthe step of dividing control
information into two or nore porBRIEBSUMMARYortion being associated with a
uni que control sequence nunber. The one or nore processors al so exam ne

each of t trol, sequence numbers. during an dat e J]e to. determ ne
o oh of  [RESEGbEarE THEHenutohie: Siuhe prsodu B s erbpisd sod bRl udes an
apparatus for sREAGLNHERY ifepRRSE MeRfon mgldieélﬁ%ét%&'%ﬂ RehiEes agans for

i
receiving control information that 1s divid Into two or nore portions,
each portion bepangticss ddieabetodvirtichidas dividjug caindirioforms@ouane evoaninere.  The

apparatus al so includes neans for exam njng each of the received control
sequence numbeP¥UPB} CAHLREEGT Qq@gﬁwt?%wﬂbﬁdgpg%cqwl SHBIERSORTRIC! ¢ he

recei ved contrploy of @ETB{dcRRe iu®F BAEhE i ds faRgGRe Qi Lin uRRRUENCE
nunber. [0011] Still another aspect 1hcludes a device having a processor.

The processor cychetouttésndfing whichnd tegoomahsinoggt be ppdatédns wherein the first
10910 DOrHloBll W SPILLINTCY LS £ ESLYE: SR mbLEY TRHED ot SO O
i nformati PAROMET ¢ $ a comp © ying
sequences of one or more instructions for execution by one or more processors
to perform a method managing device operation. The instructions when
executed by the one or more processors, cause the one or more processors to
perform the step of dividing control information into two or more portions, each
portion being associated with a unique control sequence number. The one or
more processors also examine each of the control sequence numbers during an
update cycle to determine which of the portions must be updated.

[0010] Yet another aspect includes an apparatus for managing device operation. The
apparatus includes means for receiving contro! information that is divided into
two or more portions, each portion being associated with a unique control
sequence number. The apparatus also includes means for examining each of the
received control sequence numbers for changes and means for updating the
portion of the received control information corresponding to a changed control
sequence number.

[0011] Still another aspect includes a device having a processor. The processor
includes first and second logic portions wherein the first logic portion is

configured to receive control information, the control information being divided



-3- into two or nore portions, each portion being associated with a unique
control sequence nunber. The second logic portion is configured to exam ne
each of the control sequence nunbers during an update cycle to determ ne
whi ch of the portions nmust be updated. [0012] The present invention

i nproves |atency in a comunications device by logically dividing control

i nformation, tHhaeswotdrefloRypdriiens)ehdhOpdttion By SRARTALE WRhNSuniqie B&HRI Ng on
whet her the control information relates to real-tine or non-real- timnme
nedi a, the contsg@lenpafBmbet i dhe seronddogiewoditon is agpligeied th examingrasek of o avoi d

operatfons. 1 1 (AU BRC naurhe® Rty S bBAETENIP Y RGeS o1 cqucea

by broadcasti ngortidhe nf@0bé abddtddf, or mati on needed for |atency sensitive device
oper ati ons seﬁiar ately (i.e., in a separate bin) fromcontrol information
needed f od0WZhdheessserianvepwndmiperss lqiowy 3 2 comnhayications deves Bhlpeiallbant ages
of the present i ti - as I re_a operatio f_various
erbod mont s of TERr e Sniffanadts R IEL HIS ne PR BE HhP e i i < v

reference to tmMepasdiagRanyhdiBerdha\shmes . infBRhEroDREMKR Bltéatitl ofHonDBAW NGS

[ 0014] The acconpanyi ng draw ngs, which are incorporated herein and.
constitute par fimegnedineths sewiraligigrmation inithe devies: is uadeiedimemesnesto aveid pr esent
i nvention and, . e it h - ripti iven ab .and t he
detail ed descringfgﬁgﬁh%ﬁw%éeﬂae%g@igﬁn{é%{l@‘ g?@%gatebng g%gxgéeurl\?rel 0?8%%5 arn the

principles of the depsendd Baving hecrdie coficeoliin@simalti 8 iSFedntéd byl bidadeddting
illustration of a network includi nq%éone enbodi nent of a content delivery
system [0016] tm @ntrpl inforgpption ngedadalor biteney sensitiverdsyifierapsrations sepawsialent

provi der suita f.or LNy i ] t he e L Y system
0 R G 1 [ ood @ S b ARk T Mg I (CORUCRY S e VSt
server suitabl eptatiotsse in the enbodi nent of the content delivery system

[0018] FIG 4 is an illustration of a representative super-frame of a

transmi t t é¥P1S] Fuether {ppturgsand adaaniagas.of typnrgsent fryenton gs wistlias thestrustiron of a

conventional rgathonshh Br PEERAREMRBalhAN oA HHERM invaRfindaRRALA[HeE i) 09! cal
channel (M.O);

detail below with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are incorporated herein and constitute part
of the specification, illustrate embodiments of the present invention and,
together with the general description given above and the detailed description of
the embodiments given below, serve to explain the principles of the invention.
In the drawings:

[0015] FIG. 1 is an illustration of a network including one embodiment of a content
delivery system;

[0016] FIG. 2 is an illustration of one embodiment of a content provider suitable for use
in the embodiment of the content delivery system of FIG. 1;

[0017]} FIG. 3 is an illustration of one embodiment of a content server suitable for use in
the embodiment of the content delivery system;

[0018} FIG. 4 is an illustration of a representative super-frame of a transmitted signal
within a network;

[0019] FIG. 5 is an illustration of a conventional relationship between a flow, a stream,

and a MediaFlo logical channel (MLC);



-4- [0020] FIG 6 is an illustration of an exenplary service |ID nessage
structured in accordance with the enbodinent; [0021] FIG 7 is an
illustration of an exenplary flow descrd ption nessage constructed in
accordance with the enbodinment; [0022] FIG 8 is a block diagram
illustration of an exenplary technique to resolve acquisition |atency
encountered in conventional networks; [0023] FIG 9 is a nore detailed

i1l ustrat [$RBTIGhe st almaﬂuﬁ’tetlon tfhan eertplety perotcecld mezazdectinsingwed ihn FI G
8; [0024] FIG 10 is a fh_éﬁ/ gram Ef an exenpl ary nethod of practicing the
enbodi ment :  and T BEIEF VEfdhe FROPAIMENS) ook di agram of an appar at us

construct wbmmdv Ebgaﬂmuéthﬁlon%i“aﬁ‘ék&ﬁ Bikiry Wﬁ% DRt g}'e%&u@%% The
foll owi ng detail ed description of the present Invention refers to the
acconpanyi ng deesdrdesettitit the embodinzng exenpl ary enmbodi ments consistent with

this |nve er e nt s 0SSi and, nodi f.i cati ons may be
made W&QE ﬂ)@jl nEni E;?%%tﬁe Q[%BFW% Ogﬁﬂ %B@@réﬁfte‘fhﬁ’éq‘}en(?eﬁts?%ﬁ

Ther ef _or e, theachabitiomdichcdehadun®dedBSOhl BitoAt hedwbal; meant to linit the
invention. Rather, the scope of the invention is defined by the appended
claims. [ 023 FT@H 8§ igpeuiort datailed illistretios ef tomn etrasturroofethe ndemtto prittscol hat

i ncorporate the ﬁgh ures‘:_‘lf"){k,‘i his invention. The discl osed enbodi nent (s)
nmerely exenpli \p? li OWTHhi? The scope of the invention is not limted

to the di ﬁ(ﬂi f@‘@[t} Q@Qﬂ'mwsdm%-ﬁﬂle JFNYE Nrde gﬁ%ﬂd&e%fgqa&lft‘?ntfltﬁ £ B

appended [0028] The enbo |rrent s) des and references 1n the
speci fi cation embodimeni;gmdodi ment " an enbodl ment "an exanpl e

enbodi nmen i,ndi cat t he. enbodi s) .descri bed,.may ipclude a
parti cul aioqzégﬁcr}e 11 {rﬁalflﬁ?leté?%rmm Pla PR APRPT g RSH&Fteév%‘%C?r ding it H%nt may

not necessaril ymbpginge t he particular feature, structure, or
characteristic. Mreover, such phrases are not necessarily referring to the
sanme enbodi nent. Further, when a parti cular feature, structure, or
characteristic is described 'WEKR@E Cﬁﬂ’ [ embodi ment, it is
understood that it is within't ge of one skilled in the art to
effect such feature, -5-

{0026] The following detailed description of the present invention refers to the

accompanying drawings that illustrate exemplary embodiments consistent with
this invention. Other embodiments are possible, and modifications may be made
to the embodiments within the spirit and scope of the invention. Therefore, the
following detailed description is not meant to limit the invention. Rather, the
scope of the invention is defined by the appended claims.

[0027] This specification discloses one or more embodiments that incorporate the
features of this invention. The disclosed embodiment(s) merely exemplify the
invention. The scope of the invention is not limited to the disclosed
embodiment(s). The invention is defined by the claims appended hereto.

[0028] The embodiment(s) described, and references in the specification to "one

n n 1] n

embodiment", "an embodiment”, "an example embodiment”, etc., indicate that
the embodiment(s) described may include a particular feature, structure, or
characteristic, but every embodiment may not necessarily include the particular
feature, structure, or characteristic. Moreover, such phrases are not necessarily
referring to the same embodiment. Further, when a particular feature, structure,
or characteristic is described in connection with an embodiment, it is understood

that it is within the knowledge of one skilled in the art to effect such feature,



structure, or characteristic in connection wi th other enbodi nrents whet her or
not explicitly described. [00291 It ~vioul d be apparent to one skilled in the
art that the present invention, as described below, may be inplenented in
many different enbodi nents of hardware, software, firmmare, and/or the
entities illustrated in the drawings. Any actual software code with the
speci al i zedtredwter ot b]&dadtaﬁsﬂﬁnﬂne:onmcitinplvdﬁeqmem tebodimessnwhétharenticdon i s not
limting of the prese i nvention. Thus, the operation and behavior of the
present in\?@?‘m“gﬁdﬁc’ﬂ °he described with the understandi ng that

nodi fl@mj MNSoRRH b¥ BphalchO s Ab dMedelPadi BRNLS #HepROSH! lniicdl Uen the
| evel detai |l presented herein. 100301 FIG 1 shows a conmuni cation

net wor k 10@escivhtd cloaipwi sesy det mraplepmntedsysmnylﬁtffercrttat:rrbpémm ofo create
and transport. nul ti pedi a.cont ent 0 Ccr.oss data rks For exanpl e,
The tr anepdrevEs el s SFEVetnenLpelE REGH THO FoPpREe st She FLG
system nohegaplFeire 2086 'vﬁthsﬂibts?@&&zfeﬁrco%@lléd"hérﬁ%w ffemeanhent  clips

froma cont ent p_rovyder_ net\_/vor 0 a wreless access network for broadcast
di stri buti presefit00gntioT kenetdimibing of 0% wosmpt 1rsielst1cal cbintsethte qpecyiodend (CP) 102,

a content provider. network.104, an d adcast . network 106, and a
Wi rel ess a@ﬁlé&g’é ot e resenp givestion éﬁ\%ﬁrc[gs% da @6%%&“@?&%@“ BgikaEs 110 t hat
conpri se a Rk éa%oﬁ@%ﬁpb%mng-%? the@e MBS BRBAL a?é ?bﬁ%le,?%§ﬂ1@ﬂ€@el OfFDA) 114,

and a notebook conmputer 116. The devices 110 illustrate just sone of the
devi ces t hattadmpecssotied Ablean.f or use with the transport system 136. It shoul d

be th h th d |
ranbortia 3% B HivrabE i e D Gl obRetts trdipta s e i3 tea T
the transpeu %ét@é“t&?’&eatésaﬂ’&)lﬁlagsﬁ%?t FIPEMEME thtfopswskididgddih the

rel evant art. [0032] The content provider 102 operates to provide content
for distri matwaks.tborusempld, the trhspoe syadek 13005 cosstano miduthe ponppleses VI deo,

audi o, multi ned cont ent al - non real -tine

soripts pROJTARLO Fal gl nerd BybuiaBR BList Sbre Bomriorhe cont ent
provider 1Q#, PFrQMﬂ Q@&n&r‘ft%rﬁﬁﬂ&‘?ﬁ@twbﬂc fohewseRLE McesPRANbAETor HebaMREH 104 for
di stributi on For exanple the content provider 102 communicates with the
cont ent prdwtmilartlonetmrk 104 via the comrunication |ink 118, which

CoMPri 5 AR SAhSAP o tARSSls W IR P IRl 855 2 SOMIHNL SR den 11 nk.

network 104, an optimized b;‘oadcast network 106, and a wireless access network
108. The network 100 also includes devices 110 that combrise a mobile telephone
112, a personal digital assistance (PDA) 114, and a notebook computer 116. The
devices 110 illustrate just some of the devices that are suitable for use with the
transport system 136. It should be noted that although three devices are shown in
FIG. 1, virtually any number of analogous devices, or types of devices are suitable
for use in the transport system 136, as would be apparent to those skilled in the
relevant art.

[0032] The content provider 102 operates to provide content for distribution to users in
the network 100. The content comprises video, audio, multimedia content, clips,
real-time and non real-time content, scripts, programs, data or any other type of
suitable content. The content provider 102 provides the content to the content
provider network 104 for distribution. For example the content provider 102
communicates with the content provider network 104 via the communication
link 118, which comprises any suitable type of wired and/or wireless

communication link.



-6- [0033] The content provider network 104 conprises any conbi nation of
wired and wirel ess networks that opergqte to distribute content for delivery
to users. The content provider network 104 comruni cates with the optim zed
broadcast network 106 via the link 120. The link 120 conprises any suitable
type of wired and/or wireless communication [ink. The optim zed broadcast
net wo((033PBhe confeni pRS/idMYncewmik DA icoMmptifeswaiye doi@abthaibd elfessed@ahgwor ks t hat
are designed to broadcast high quality content. For exanple, the optim zed
broadcast HWEEWSY REVWPHE Wal opdals 8 gasriaite £onlept Sy ddivaryonateror Khe hat has
been optim t LV, i I ices over a
pl urali tyn%%rﬁ%gt ?rr%ggdgg &i\g%@ug%a I odlnﬁ%lﬁaggynévﬁg% t‘f‘%o@%ﬁ%ﬁ%{@#‘s%ort system
136 oper at asiwbek e vivele Golnl 20t The Bk t Hecaonientnpsdabiterpe d0Rirkdr
distribution to a content server R(M(J:S) 122 at the.content provider network
104 that opFei Bdrelsss Commicaios Wik h Hicopaaeas tbreadsastspadypen 1BBS) 124 at
the wrel : . d i,cate using
one or v S BARGa her 2Bt of N In A aRE el Rt st SARRIET T
content pboailder hipgtoatily dddertto Itheldsumplec drt @nimized breadtot meeforkont ent -
flows to the wreless access network 10% for broadcast/nmulticast to the
devi ces 116Y6 M3g bera spseighizad mAPRFRLY IOl thymss ibears orBERE fo el B er f ace 128

and a bear c I . Ah ral . i.nt ace opera al l ow t he
CS 122 to g{% E@ﬂgﬁgg?ﬂ@gﬁar@e ffl&gérH o{)elﬁﬂedregvi %Jr%dip%%ggn? gn%}gtﬁﬁzg%\s that flow
fromthe comhenhicpi@vildanelsnetwork 104 to the wirel ess access network 108.
The bearer channel 130 ogerat es to transport the content flows fromthe

cont eft038} d0s dapsnest sysiery 18 opgates e dahves (cesisnhEemside rentRat RroveBr [ 0035] The
CS 122 use i nort { t | ow t o be
transm tteg(ﬁt ?)Oer t(%%ﬁ%%gﬁl%fl ébg]?gnfﬁ?%g%f@gt) /lr@r%l%f P%gdg’%l %gggfo%t eg%\%\}v{oé €SS access
net wor k 10804 Hat opetamptecorhenicontvant a bloadcasnlyase aupion $BBE) hphatrtkal -ti me

content clip that was provided hy the content provider 102 for distribution
using t he“E&HERATCCHY BVAET hit (orik? 209 therhESAI4comiBHEeHe ¥§0E 0Regot i at e
wth the 4 i | I er SQCI wth the
content cl [ "enaa ARG PEpR AR RRE BT RAEMORACRE] Frfh

br oadcast spravider cest@kt HEl codelent coalenp irovier farhe ofiicoelees loas desthe net wor k 108

for reception by one or nore of the devjc 110. An f the devices 110 ma
be aut hoPi Izvglalets% aF@é%plg@vqrhelogoﬁ% @ﬁgadcas\{)mu?‘cswast to the Xev?ces 110, Eﬁgle S y

transport interface 126 comprises a control interface 128 and a bearer channel

130. The control interface 128 operates to allow the CS 122 to add, change,
cancel, or otherwise modify contents flows that flow from the content provider
network 104 to the wireless access network 108. The bearer channel 130
operates to transport the content flows from the content provider network 104 to
the wireless access network 108.

[0035] The CS 122 uses the transport interface 126 to schedule a content flow to be
transmitted to the BBS 124 for broadcast/multicast over the wireless access
network 108. For example, the content flow may comprisé a non real-time
content clip that was provided by the content provider 102 for distribution using
the content provider network 104. The CS 122 operates to negotiate with the
BBS 124 to determine one or more parameters associated with the content clip.
Once the BBS 124 receives the content clip, it broadcasts/multicasts the content
clip over the wireless access network 108 for reception by one or more of the
devices 110. Any of the devices 110 may be authorized to receive the content

clip and cache it for later viewing by the device user.



clip and cache it for later view ng by the device user. -7- [0036] In the
foregoi ng exanple, the device 110 comprises a client program 132 that
operates to provide a program guide that displays a listing of content that
is scheduled for broadcast over the w reless access network 108. The device
user may then select to receive any particular content for rendering in

r eal - [0i0&€] lor the dorelgeingtexaeghld, nhadedeh el ddmposes! eﬁbl@&’nt\{jr@gbhmgﬁzzﬂlrat exanpl e the
content clip may be hedul ed for. broadcast during e eveni ng hours, and

t he devicéﬂ%fﬁmb5b95w dﬂO@%Ebgveeﬂ%%<B$ éc%é@“%%& éﬁﬁﬁ@tfﬁgl%ontent clip

in the cachg.d3di &2 db@fkcaliNRer gq%vxkﬁéeéésa%Ees@%tvyérﬁWo%hen&' dRidNgepext day.

Typically, the content Is broadcast as part a subscription service and
t he recei vinay tldbascket waceieedni papcdar dentent flesenderingt ineewni-tdae avtdent i cat e

itself to receive the br 0037] The transport sys en1136 all ows the
CS 122 to bee%%ﬁeéén6&6&%&%3@%%&%& [For Gxappplaric eofttettcdip bt her
rel ated | n{gedintd AR s QG Al Q%hg?@ﬂ}h%%%%?ﬁd fbe fwasl%%p& afgs and/ or

creates content for ivery to vice 0038] FIG 2" shows a content
provi der secsiee tROBrawdidsabhe chare msemhmnthbpdmnh@nmﬂmdﬁﬂhmeﬂynsystenl For

exanpl e, the server 200 sed as thg seryer. 102 in 1. The server
200 conpr i eé’éceplisﬁf:’é’élg i na%’g"? QQGXW@OU% Ig}hcﬁh‘? ﬁ?%?”fté%g adessl,  and
transcei vej, a?@bica %@&ct@aﬁ %&r)l\HPé % {hg f@&‘l\%@é gg{é@é g%gtr&@gog p A The server

200 al so conprises acti ogi c 4 te | ogic 208,
whi ch are lalyso ctloupliseduthentiduee dad oo bersi@1Re bfoa@38]. The proce55|ng | ogi ¢ 202

conpr | central proce unit (CP processor, e array, hardware
| ogi ciﬂﬁﬁiln@ﬁ@trﬁv%ﬁﬁwgte%fﬁ i Hf%é% é(bfetcmﬁém%rﬁaw ° amr onbi nati on
of hardwar frogﬂi% sqafimergd 0&1&‘1’? el §nBF rﬁ&t Stdig cl:ﬁ’tgh{;;i)r%g%er

conprises ic to exécute nac I ne-rea l'e instructions an to control one
nor e ot G8rl 2P upditesomal orekr@nenbsteof for Heliwey wedevR@0 1V0.a t he internal data

bus The resources nd i nterfaces 204. conpr.i se hardware and/ or
sof t V\ﬁﬁ)gglthg? gISP%W & fRntetdy P}é??” 506516 8@%%@5@% H2j HE RS and
ext er nal Sél’élfv%ﬂ}ﬁsys{:eﬁ{ P&aé% le, tBé‘@ell/éltﬁTO”;ﬂby BY SL&EEs ﬂi%efv%?'m@?n mass

storage systems, ‘nenory, display driver, nodem. or. other internal device
resour ces. FIThd. eXteetenailr 2§9sbmpnsermyoaeamhg|ﬁglc sk resontces hiat mtetégeces,

P;;zgggfbegLfgﬁﬁzé%ﬁéﬂﬁ%ﬁﬁgig cal Egv$8§fegéﬁaya%ggg@ﬁag?:%%$;Peoperates
server 200 also comprises activation logic 214, PG 206, and Guide State logic
208, which are also coupled to the data bus 212,

[0039] The processing logic 202 comprises a central processing unit {CPU), processor,
gate array, hardware logic, memory elements, virtual machine, software, and/or
any combination of hardware and software. Thus, the processing logic 202
generally comprises logic to execute machine-readable instructions and to control
one or more other functional elements of the server 200 via the internal data bus
212.

[0040] The resources and interfaces 204 comprise hardware and/or software that allow
the server 200 to communicate with internal and external systems. For example,
the internal systems may include mass storage systems, memory, display driver,
modem, or other internal device resources. The external systems may include
user interface devices, printers, disk drives, or other local devices or systems.

[0041] The transceiver logic 210 comprises hardware logic and/or software that operates
to allow the server 200 to transmit and receive data and/or other information with

remote devices or systems using communication channel 216. For example, the



to allow the server 200 to transmt and receive data and/ or ot her
information with renote devices or s§stens using conmunication channel 216.
For exanple, the -8- comunication channel 216 conprises any suitable type
of comunication link to allow the server 200 to communicate with a data
network. [0042] The activation |ogic 214 conprises a CPU, processor, gate
array, haredwemenikggincshanma o bycoelpeivenany, suibledgpe obohmmenicstoft Wwelr e, and/ or
any conbi nation of har re and software. The activation |ogic 214 operates
to activat® 8510&8%%7’%2%\6{3088%@8@ %%W@Wgt"&f@and/ or the device to

sel ecfoanOThELSvY o CRBIENY RRFREs 2 EPLN bERSssHE S PRA hirdlhAR 1BE:206. The
activation logic 214 transmts a client’ program220°to the CS and/or the

devi ce duripgotheleatityavirtn!l pradess . sdfiveare.clandlot priogoampii@onr ghs on the CS
and/ or the _device to recei the PG 206 di splay .informati on about

avai | abl o Ry eRens o bERG (B P da Tode REb ougak® ks e X (R ab®Pt Vatt on
logic 214 ppefiad esalldw a OSNInHGALE: 8GR ANMRE add de¥iveSontipah@ad the
client 220, and downl oad the PG 206 for rendering on the device by the

client 22@vipgodsfrimdeinPle 26 206npFlsedivaidnlome 2dh tiansany asdienabl e f or mat

t hat describes ¢ nt [or, services that are avail able for..devices to
Fecei ve. - FBRERRRARY &b o S el ool e B SRV R OB eStenb, of the
server 200cIandpfiyarg Q0P HusCon RO ARI/bOMeSUeR 28 r6QRERE POT 266 Rd Ce
identifiers, scheduling information, pricing, and/or any other type of

rel evant i ¢ifpeydtivomtionéorGy20eble oopentseservaree totherdeviceiugent Tisabl e

sections that are. updat by the processing i ¢, 202, as hanges are nade
Co the avalrasretolivgne s boufS Ll CSHetainas ReataMEE . 208

conpri ses fhakH¥@rne0andl Rrwieltmere 10vabr RPGER LS he d-oRBSY alecinat i fication
nmessages that identify and/or describe changes to the PG "206. For exanple,

when the p#¥tessing |ogic 202 updates the PG 206, the Guide State |ogic 208

i's notj.fi a t he changes. The.Gui de . te | ogic 208.then ner at es one
or ol PO et R 8 maliat b b Frp R R Rl e e
been acti vaidest sat-dibest g £8TVvEIabkOQr RQickhdd rdchiese €Sseaigpipr@ewdy notified
about the changes to the PG 206. [0045] As part of the content delivery

notificati g megskyelored br ea@edsmeinati ehtlor s¢rger pPGvEndeday ifampripeli cat es when
a section of. the PGidentified in the nessage w | . brqadcast. For
ccampl o, AT Bl TP b i D RR T G bt e MR RAL%

pricing, and/or any other type of relevant information. The PG 206 comprises

one or more identifiable sections that are updated by the processing logic 202 as

changes are made to the available content or services.

[0044] The Guide State Logic 208 comprises hardware and/or software that operates to
generate notification messages that identify and/or describe changes to the PG
206. For example, when the processing logic 202 updates the PG 206, the Guide
State logic 208 is notified about the changes. The Guide State logic 208 then
generates one or more notification messages that are transmitted to CSs, which
may have been activated with the server 200, so that these CSs are promptly
notified about the changes to the PG 206.

[0045] As part of the content delivery notification message, a broadcast indicator is
provided that indicates when a section of the PG identified in the message will be
broadcast. For example, the broadcast indicator may comprise one bit to indicate
that the section will be broadcast and a time indicator that indicates when the
broadcast will occur. Thus, the CSs and/or the devices wishing to update their
local copy of the Guide State Logic 208 can listen for the broadcast at the
designated time to receive the updated section of the Guide State Logic 208.



that the section will be broadcast and a tine indicator that indicates when
the Dbroadcast will occur. Thus, the- €Ss and/or the devices wshing to
update their |local copy of the Guide State Logic 208 can listen for the
broadcast at the designated tine to receive the updated section of the

GQui de State Logic 208. -9- [0046] In one enbodinent, the content delivery
not i f [Pd6] bnoreystleriimenptlicseatept dgjivany hmt’sfﬁdau'om ismﬁan&bmpeiﬂemogram
conmput er -r eadabl e nedi whi ch when cut by, . rocessor, for instance,
NN v AR o A R e gt R s A S

descri bed her&kfy, fnﬁoﬁlsﬁﬁ@émh@pr&cgﬁlt‘}%}%gfc 707, DR FYGE \‘.h@rlﬁnéfﬁﬁﬁs ke (d oaded into
the server 200 ffom a conputer-reada medi a, such as a floppy disk,

CDROM  nensryer cillddesetinSHhammor \Fodeximele, mrdg@m mSmmynsmtvefrbetype of
menory devj C r c ut er abl e nedi a i nterface he server 200
Thr ough ¢ hleeesbisit SRSt 2 RRTARE ER PU RO HER it S Rt P e, 1y be
downl oadedyiknt@ kD& IEEMEY AROD FLLGM ABMEX! &l RASY I ROMor 'élﬁ§z WREK resource
that interfaces to the sérver 200 through the transceiver |ogic 210. The

program i st ofictdnomg dewkeor empumeub"tb&blt edpr tblaiasmrfvged tigihe s202¢ provi de a
gui de st at not i ation s cribed her 0047] FIG 3 shows a
cont ent se ﬂn?@)tﬁ%ﬁsﬁl'&??%z&g ﬂ%eéﬁpjé’o Gpenfd, e “?"?t C%‘Bﬁt%?’ﬁ b€ del i very

system FofoexaiRiento@R: 3Q0cr MR f?&nrah%xfgﬁlalag\rl@@%t%rif teSourde th-ghe CS 300
conprises processing logic 302, resources and interfaces 304, and

t ranscei vemtdrgec t8U8, sabdr %(Mjﬁlre@lglt thealrdutaviupgB08! 0. THEIeQS 0880 al S0
conpri ses are, al so. co%gled to the

dath bus: 3BBTITEBRE) BB G GE 5o PTG RS S0° CBpPRLEs  SeeE Y ocessor

gate arraypohphdWRtBtent anégcng@mgéqnel ements, virtual machine, software,
and/ or any conbi nation of hardware and sof t war e. Thus, the processing |ogic

302 gHWE7RIIG xdrm’rs &emthmigﬂecver ¢ORY bydeect 8O0 exitabla rmme ik nesonatabl e

i nstructions. an trol r.npore  oth tional . el ts of the CS
500 vi s 1t nETPEReTRER dat s paetees s (DbhepS s LEhTeedti Pt faces S04
conpri se hagdwaye ARHRE ﬁ@éés%%%g |aaf502a|rla®\4¥rce%%dc§t§@£e§ apgonRyNni cate with

i nternal and external systens exanpl e, internal systems may i ncl ude
mass st or agenssgiseidngic 3|@émilr gqupliidgp Iaaiy?ltadmsv’éﬁ Therb§ett0 adso aonipeises it er nal

device 1 eSULESEo ks RIS SHEbSTR AR oo BBl b enb gL oo
transERYSEThd PebRsHRO 1628 SEmpaeswareUangd REscs obimadfiyt hatdvaper ate to
logic, memory elements, virtual machine, software, and/or any combination of
hardware and software. Thus, the processing logic 302 generally comprises logic
configured to execute machine-readable instructions and to control one or more
other functional elements of the CS 300 via the internal data bus 308.
[0049] The resources and interfaces 304 comprise hardware and/or software that allow
the CS 300 to communicaﬁe with internal and external systems. For example,
internal systems may include mass storage systems, memory, display driver,
moden, or other internal device resources. The external systems may include
user interface devices, printers, disk drives, or other local devices or systems.
[0050] The transceiver logic 306 comprises hardware and/or software that operate to
allow the CS 300 to transmit and receive data and/or other information with

external devices or systems through communication channel 314. For example,



allow the CS 300 to transmt and receive data and/or other information with
external devices or systens through copgunication channel 314. For exanple,
-10- the comuni cati on channel 314 rmay conprise a network conmuni cation
link, a wreless conmmunication link, or any other type of conmmunication

l'i nk. [0051] During operation, the CS 300 is activated so that it may

recei ve avai | abledanbpitionthafied] Bl § 9%ayQRiprRe 4 aetvaR l0Rkuni&Rlon SRMP! e, the
CS 300 identifies itself to a content "provider server during an activation
process. As pamirebfss cormmaicaien livk or pnpedsstype héc@dmBoBati@ckilues and st ores

PG records G.logic 312., The .PG. 312 cqgntains, inf At i t jdentifi
cont ent of(m?i]r ﬁug@g%lg%rgﬁf’%ﬁp%Esépgt%%&@egﬁg%ﬁt5‘ Iilgyc%irc?/nlg’? Ia‘cf)ffq@tb@?qo %?P?gl:) e
operates to repdedsrvicaf overd §2R neRvdrke MBEckaghie, h3XEs 900 iMaES; ARG @fa t he
devi ce 300 using the resources and interfaces 304. For exanple, the client

310 renders i ntorasitiroridensarie REngoyi acti3didoroprogessi sié agrt of cheantivehat | s

part of the device. The-gli.ent 310 al,so reggi ves .user_ i nput r t he
resources and PHYE¥ ﬁ’beeggsagﬁtrﬁ%etweﬁ aaxg\;,?oggs ggeﬁec?ﬂﬁ%geq%@?g“ééﬁe%g%p
services. [0052]2 theafad is@anitsehiescNidsidoathi aNsdipicsppeslablRrorgl dde
transcei ver logic 306. For exanple, the nessages may be broadcast or

uni cast to the3@staomenied Theedeny 40 Iopetates to remise enfoamatiagincthe 787 logie PG

notification ages identif da to the PG records t PG | ogic
312 1 one enBbarAd O Ao e diPiel 33 uiRe dee i TR SR 0k T Bh
nessages to deteimpiBethehgiches ¢ kadbRciatoraRRdn iRthd N BEd PO 6n 318shipeds to
be updated. For exanple, in one enbodi nent, the notification nessages

i ncl ude a sect boeen dahisifartaf thedeige. t Theeclicehd1 @ alse recaivds useenspus thmugtber .

[ 0053] The CS 300 operates.to.conpare.the.information in the PG notification
essages o | DEIPHYTeR PR iMPRST REPRLH GVt BB sPRA et ooy T ¢ e
CS 300 dﬁIOSQHil‘H@$Ef BOMNrédeeveR GoliftaddiC it Qb BSSRMCHe IhAbeINE 105ic MI6E

sections of the local copy at the PG Iogl c 312 needs to be updated, the CS

300 operat es t Bor psaeplge thehmesgodes ayy shec brogAsasbor tumécapiGlg theoh@ 0 sedser al
ways. For exanple, the .updated sect. of, t PG. . be broadcast..at a
time indicat egpelcﬁfvfaﬁg)ylﬂ&eqﬁ&??%"%i%%%ﬁtast%egg? ncégﬂ:t%ﬁg? TPREeET é%é%gf ver
| ogi c 306 may (p&Réve hBPG RicoaiCAThs PENdgRaSIS. t toPEab&HMSRC tHe0dlfent O t he
CS 300, which in turn updates the local copy at the PG logic 312. [0054]

The CS 300 det 8t0rprrssssahthsP (@ aetifieation afiessazes RGlsiemeine gvhisthenpgdoesd chpssed on
at the PG logic 312 needs to be updated. For example, in one embodiment, the

notification messages include a section identifier, start time, end time, and
version number.

[0053] The CS 300 operates to compare the information in the PG notification messages
to locally stored information at the existing PG logic 312. If the CS 300
determines from the PG notification messages that one or more sections of the
local copy at the PG logic 312 needs to be updated, the CS 300 operates to
receive the updated sections of the PG in one of several ways. For example, the
updated sections of the PG may be broadcast at a time indicated in the PG
notification messages, so that the transceiver logic 306 may receive the
broadcasts and pass the updated sections to the CS 300, which in turn updates
the local copy at the PG logic 312.

[0054] The CS 300 determines which sections of the PG need to be updated based on
the received PG update notification messages, and transmits a request to a CP
server to obtain the desired updated sections of the PG. For example, the request

may be formatted using any suitable format and comprise information such as a



the received PG update notification nmessages, and transmts a request to a
CP server to obtain the desired updat ¢d-sections of the PG For exanple,
the request my be fornmatted using any suitable format and conprise
information such as a -11- requesting CS identifier, section identifier,
ver si on nunber, and/or any other suitable information. [0055] The CS 300
perforns one orequestego€Stidentifadr] sasting iflemificr,ongsion 1Munthedr antidsreanyeoihedi ment s
of a PG notificat'i)n. stem It should be noted that the foll ow ng
functions m gh?“lf?é %‘1‘?%6@8@1 earranged, nodified, added to, deleted, or

ot er i Se (Ae}ThEd OB H5OBEnBFe bt AYEIELOhndiORSH o TS | 9

activated for operation"wth a content provider emto recelve content
or services. Asmpadimeafs dfhePG@aitifiedtioarsypemc ds showdd bk netet] thatdhdBl@méng

transmtted to_the CS. [D0587] 2. One or nore PG notification ssages are
Irece: ?/ed :)y tgguggo%i\%gbgw Fﬂzﬁfgaﬁﬁiﬁé‘g?glﬁgéﬁ?ﬁd’ n%ﬂdééig’eg‘gﬁ??o?r_ ]E h'?h
ocally store Wee i : & onl N One enbodi nent, i e
CS det erm nes '? at one Jogﬁem%rltg sect | (?I’EI:S g[%ﬁt hee Ptl)lcal |y stored PG need to be
updat ed, {MHS6CE |istaasCs ds activavat éasopdratom Wi a dioatent rdvidsn systet to
obtain the updated sections of the PG ”%Elée it . needs to wupdate jts | ocal
copy. [0059] 4TCCFIYeSABCAER! SEHtsdi ASMArt of fe 258 VEHIMRIRFESS: HFEnHANGDY &% equest
messages to the,LRuloiPRkaigy the updated sections of the PG it needs.
[0060] 5. In respor%se to t?esﬂrequest, the CP transmts the updated sections

of the PM®XF] 2he COne[d@bd} P& ndtinfecaGBn msssageh erer ecavyd dy tpd@s edd ssat | ons of
the PG to update its.local copy of the PG [0062] The, content deliyery
system conpri sESIHTBYRGIMONR SF P9k ?eaﬂgnwtji:t)%l%@y f}eredg% e g rbe aipdated

conput er - | e i e : t he

o ocesel T aRc. 305 U ol el S R ink Py BhO RO seqfthl

noti ficati on sisbkynsased@Scnedded enpdated, Fhe CSxHstphseto 4 sdadoadt ifoms theay be

| oaded into the. 300 from a conputer-readabl e nedj a, ch as a floppy
di sk, CDROM ﬁ@%’we&aﬁ?m@/@ﬁ% r‘ipda@gi ‘eetiongapd ek tg?t Hriipedt Her t ype
of menory devi ﬁgda%itgm%?z;readabl e nmedia that interfaces to the CS 300

u i ht

t hrough the resources and erfaces 304. In another enbodi nent, the
[0059] 4. In another embodiment, the CS transmits one or more request messages

to the CP to obtain the updated sections of the PG it needs.

[0060} 5. In response to the request, the CP transmits the updated sections of the
PG to the CS.

[0061] 6. The CS uses the received updated sections of the PG to update its local
copy of the PG.

[0062] The content delivery system comprises program instructions which may be
stored on a computer-readable media, which when executed by a processor, such
as the processing logic 302, provides the functions of the content delivery
notification system as described herein. For example, instructions may be
loaded into the CS 300 from a computer-readable media, such as a floppy disk,
CDROM, memory card, FLASH memory device, RAM, ROM, or any other type
of memory device or computer-readable media that interfaces to the CS 300
through the resources and interfaces 304. In another embodiment, the
instructions may be downloaded into the CS 300 from a network resource that
interfaces to the CS 300 through the transceiver logic 306. The instructions,
when executed by the processing logic 302, provide a content delivery system as

described herein.



instructions may be downl oaded into the CS 300 froma network resource that
interfaces to the CS 300 through thel2ransceiver |ogic 306. The

i nstructions, when executed by the processing |ogic 302, provide a content
delivery systemas described herein. -12- [0063] It should be noted that
the CS 300 represents just one inplenmentation and that other inplenentations
are piB863]blt shaild e motdaethsc thpeCHH 08 hepresruentisiome imﬂ)ﬁm}ntﬁicﬁi andl thet an
illustratio representativ er frane 40 a.transmtted signal

wt thin ¢ het R BT E g T BESURT bt PRs e FURRIGT gnal ¢ ansim St on

L hr ouaes richer REbonisrdOt, GR REENENLIVAGGRE4aRECION LI ohfingRaR! Trequency

division nultiplexing (OFDM principles nsmtted signals in the network
100 are orsggnlil zadhin dteoneswipar Hilr ahesyurpdses hf dhustramitt, signfil datsaissi@nsni ssion in

a physica f the n rk 100.. As t ood by those of skill
" P ar rihouha Bt pemerb L Rty Aot Gt B et ur o
frequency, dlf?f%%rmu%ﬁd%ﬁ BCBWM)%hﬁ{bl&ndTﬁaﬂ%ﬁteﬁgs@Pﬁ§!'uf iahdi@ped or the
network's forward |ink. % 065] menti oned above, "the FLO based network 100

mul ti cast sl(K)ewrercagammdvmuesums-ﬁaaws,ag@pbgla& uoits of demdrapsmmive inrdependent
dat a corrp ents.. Eac en t , dat ongn C fl ow and can
i ncl ude a ya]éal lay 2 ?‘[")’%‘g]l%@ %o%gﬁ%cﬁfn;% /@P“i%%‘ lgPl @F gHal i ng

conponent Sth@fne@w&%r %ﬂ'l}%ﬁ:-al FrdsfOr SﬁBMH@aeﬁneaElﬁmﬁaétMc%&eoYl% ué?i&? %BwEiDr e | ogical
channel [0066] In the exenplary illustration of t he

repr esent a(nutlmé wogdrtidr anveent0ding spesifiiagen fordbge vetporlt's ﬁmwal(dzhrdmd an over head

orti 04. The dat 402 1, s bdi vi ded, t o i ncl ude data
PP arrel0g A Aol o T ' Bt e 08 gk 08 hbistars
transport eg, %—gtré\gaﬂoﬁ he oﬁ@toﬁ nﬁﬁ?é tiﬂdéﬁelﬂﬁﬁt dAS cBmPHRGEd. ‘E@l:h 11'1’5% Lffent @
transported di vi ded across the data franes -F4. In the

exenpl ary dma aom@pmmns 4:(alaed)fa ﬁm& andl, canvoichdEsa (vlci):oaminxzmenaraeldm vi ded
across the data he content of each

f th
o Ohe ot ARkt G SR s Ren R0t bR, o Rt “efpect i vel y.

[0067] Forc@xanie® ond hemeGobRYI digntgemtad i cation (1D 10 is divided into
portions 406a - 406d, each corresponding to one of the frames Fl-F4. The

f r ame[0@e61alns the ismmp]aiemll‘mrmtpm vl dlG408, theriepksatirespondéame 4He MLC 20, in
add 100, {0 L0 ROE Vo0 4008 S oL eaBong e, Lhe M, g, 006 a0
further subdivided to include data frames F1-F4. At the physical layer of the
network 100, MLCs are transported within the data portion 402. As a practical
matter, a transported MLC will be divided across the data frames F1-F4. In the
exemplary data portion 402 of FIG. 4, two MLCs (10 and 20) are divided across
the data frames I'1-F4. That is, one fourth of the content of each of the MLCS 10
and 20 is carried in each of the frame F1-F4, respectively.
[0067] For example, the MLC having identification (ID) 10 is divided into portions 406a
- 406d, each comresponding to one of the frames FI-F4. The. frame F1 also
includes MLC portion 408, which corresponds to the MLC 20, in addition to the
portion 406a, which corresponds to the MLC 10.
[0068] Also, within the data portion 402, each of the frames F1-F4 of the super-frame
400 includes a control channel 410 that carries important information regarding
transmission characteristics of a respective portion of the MLCs (e.g. MLCs 10
and 20) included within the frame.
[0069] The header portion 404 of the super-frame 400 includes an overhead information
symbols (OIS) channel 412. The OIS channel 412, among other things, informs
the device 112 of the location of the MLC 10 within the super-



400 includes a control channel 410 that carries inportant information
regarding transm ssion characteristicpgof a respective portion of the M.Cs
(e.g. M.Cs 10 and 20) included within the frame. [0069] The header portion
404 of the super-franme 400 includes an overhead information synbols (AYS)
channel 412. The A S channel 412, anong other things, infornms the device

112 of the | ocftmentO0f Tihe, Mhen kBe detibd 012 heitialpesquestd IJefviceer HO&. firkhus,
when t he devi cgec\ﬁ);I ﬂqnltlally I quests service, it must first decode the
Q'S channel ?ﬁ enot Rehapisd 412 witkin4be superkivane £ thraersthe nredsst i on,

and oL her "Char ek 5] Shi G ERLALERIS KRG AR BIE BN Bl e MC

10 can be unpacke used. so wthin exerrp ary super-frane
400, the contrMLCC:h@mmebedﬂ;ﬂckﬂbdﬂddesda control nunber field 414 which

records cﬁ'@ m control sequence nunbers The control sequence
nunber co é’@ls evitin dhe exempivy weeriag 406 th@épw‘éle"élameéédaaeft ugss & he

net wor k 100. Téurﬁmmﬁl%e{ \3&1'!1 4b§zh[E‘R d,%cérpé 'cﬁ?qg% SPLSRES %gh%vxg rlug%nﬂsl Wien

the device 112 1s initra ac Iva recerve t nel 412
within the supér6.f Maeecoh@o! sdpuasaongiabaecotivtys apeh @hhhges KROWdCCRRI Bl
characteristics. Receiving the OS channel 412 enables the device 112 to
obtain infor n¥YiEes PEJFT iy fhecaeriork nkk esthiargneayavidi by heefWhing and
decodi ng the &Qﬂisgé?i ghannel 410. The device 112 then receives the control
channel 410, ur n, receives information regarding how to receive and

decode a MP&tj When th @evite il 02 éy Reitallyl A0T2kd ThivallMeéGivetrt ©IF thhaeindti on can
i ncl ude, for exanpl e, an ML.C-to-f|low nmapping. The device 112 then stores
this informati HMI the Supgielipme 2k 1ﬂeﬁ‘i9P§)dan°¢ of 1t xanrsrdy Iﬁ“f?d“brc@l?@@ds to

recel ve and degodeddifes PREIife MOISTinel OGhhLIe, MEGA0fcinps &f R oht be

related to a requeste | ow ser I ce provi

news networ k (ﬁNN)nanbﬁGE@rd@gd‘dLCbe)fdﬂmreGeaﬁdl&ga&@ngsedeﬁmg killlchdedddﬁlgl\/l_c of
interest, it does not need to contjnue nonitoring the control channel 410

during subsequ@ﬁtﬁog’iﬁ?}eqhamér?ég Thﬂﬁéme\)ﬂ%éh%@cwﬁa the sapiroldaneel ddhi t or t he
Q'S channel 412, {.Q (gl & {]mv@&nfoﬁﬁ%g 2 a@c%lh‘gthpmg§eceﬁ_&earﬁip&%b{léhgsﬂdaeﬁ?ct' on of

the MLC of interest Wt curren vice 112
can rely on thellithéinrea¢ston stored in its
[0072] This MLC related information can include, for example, an MLC-to-flow
mapping. The device 112 then stores this information in its local cache memory,
for example, and proceeds to receive and decode the specific MLC. This
specific MLC of interest might be related to a requested flow service provided,
for example, by the cable news network (CNN).
[0073] Once the device 112 begins receiving the MLC of interest, it does not need to
continue monitoring the control channel 410 during subsequent super-frames.
The device 112 will continue to monitor the OIS channel 412 to determine,
among other things, the specific location of the MLC of interest within a current
super-frame. However, the device 112 can rely on the information stored in its
local cache memory for receiving all of the other information related to the MLC
that would ordinarily be obtained by receiving and decoding the control channel
410.
[0074] Subsequent to receiving the MLC of interest, the only time the device 112 will
need to receive and decode the control channel 410 is when the MLC of interest,

or information related thereto, changes. This change can be dictated, for

example, by the network 100.



| ocal cache nenory for receiving all of the other information related to the
M.C that would ordinarily be obtainedjpy receiving and decoding the control
channel 410. [0074] Subsequent to receiving the M.C of interest, the only
time the device 112 will need to receive and decode the control channel 410
is when the MLC of interest, or information related thereto, changes. This

change camobs] diehah@fetwlodt 10@KAMA]ErroPMed SRRV 0RO seqddtice hURRad  When

the network 100 initially provides a service, the control sequence nunber is
set to an initisafetvial areindiidh wduet beshvad the valye "as asefdflscteddini thetdostrebnt r ol

sequence nunber_array 416. As th eyice 112.continues to receive the
requested flow $EFViITcB ERN “t'Re Lg]efgi%% tﬁiﬁkgbcﬁt ili%e‘?“fii}u%m 8" ¥héa s
channel 412 atrdglieste gloRnis@gicel CRAE hé ereic¥ed 25 upaimbs agamodiRR 78k dOfs on the
ot her hand, a different flow service is requested by the device 112, such

as the ent ert athmpeltd 12rd thepwetnning efgpaghrecoiyeh sapaoiftan{eESPN) , t he device 112

wll ber | tqQ, receiye and (of0) t he cont.rol channel ,412 to tain
specific ﬁ)ﬂ? @fﬁgf’?gh‘*? eﬁ%@'&ﬂp%é’gﬁrfﬁg W PR dS _IW%I.GS%@E) e+ glcﬁégp’c_e 112
can begin the QrAGRAIRe ShteFt@inficHi Ml §J¥iS p?@%ﬁlaﬁﬁﬁﬂ REwIlRYRYRN), thd'@d@vi ce 112
wi Il check the array 416 to determ ne whether the current control sequence

nunber has chahyadl dedeqibieadher rechize iand slepeds de @ntpkdhimel 482 kpobfaincache

[0077) 1 checRiohi B HEBORT AR cHlecRer  haceBi VOF SBybundl Sy 16 has
changed, the geMicat thédrovebd offeEdving HAS Kew RErvida! REWBIck, Qe 84ESHIZ Wil t S

cache nenory to determne the current sequence nunber. It will then conpare
this current eheslodhe awax AS trodetermeive nthethenither cureeint eonted sequenhe ngwher ol

sequence array, 416. 1f. the aped nunbers are. different, the device 112
knows that i tsthS_OE g‘&%\@ﬂg Wﬁ‘gﬂ’%r glerl %Wﬁgn& odﬁ?ilﬂgl%b)’e%lr &aci‘ﬁymﬁlgwyser vi ce
requests can bgaichBd @ER0EE coh@ORhudme hi@bexaiRinghahexmes1d he sequence
nunber within the array 416 was set to an initial value of "1," as the

net wor k 10977} Insehegkiggrio pletsyinitiengheshenthe egntr seheenceewviar ¢l o d@s chingsder
onbeknouns 0y aelia IE ELRG YO0 I UG PRV SRRC s onel
downl oadi ng of déieesige alélidulenakeendd G8mbet. Dackanomes come: Wiyl dhrioay e
triggered a change in the MLC, ultimately resulting in the
number to the most recent number reflected in the control sequence array 416. If
the compared numbers are different, the device 112 knows that its local cache
memory requires updating before any new service requests can be implemented.
[0078] In the example above, the sequence number within the array 416 was set to an
initial value of "1," as the network 100 first began providing services to the
device 112. However, unbeknownst to the user, the network 100 may have
downloaded additional service information to the device 112 in background
mode, for example. The downloading of these additional service in background
mode would have triggered a change in the MLC, ulﬁmately resulting in the
sequence number changing from "1" to "2," to reflect the new service.
[0079] When the device 112 checks the array 416 and determines that the control
sequence number has changed from "1" to "2," before providing the requested
ESPN service, the device 112 will have to (i) receive and decode the control
channel 412, (ii) download information (e.g., flow to MLC mapping) associated
with the updated sequence number, and (iii) update its local cache memory to
reflect the newly downloaded information. Thus, although the user did not

specifically request a new service, since this service was nonetheless

downloaded (e.g., in background mode) to the device 112, the user must wait for



sequence nunber changing from"1" to "2," to reflect the new service. [0079]
When the device 112 checks the array 416_and determ nes that the control
sequence numnber has changed from"1" to "2," before providing the requested
ESPN service, the device 112 will have to (i) receive and decode the control
channel 412, (ii) download information (e.g., flow to M.C mappi ng)

associ ated W {ife ddveceupdaiedp@E@UeNe@] B Sefordibidd pérmikRPaS Rckive thocal
cache nmenory to reflect the newy downl oaded i nfornati on. Thus, although

the user did noquespbEPPNeamvise. request a new service, since this service was

nonet hel e wnl .oaded e N ba roupd node) .to t deyvice 112, the
Loer mast tingof OFR RBREE Sindl o MuliRE S357 P SlRbebnbC abd e We Rathaf or o
bei ng perm ttegeriRed EleRigy @t HiTRredt 26U S UofvdRBBNMISRENVHES,; hdWRR8H]arOngabili | emma
is that two distinct tf\iges of services exist, and these two types of

servi ces changt® agcodit fogrdsfierenensds raigp iof ehaigsrhsitwert sk &vo Rowmedypesar e

ervi ce types. mpeTinG R GRFER eRuf bRl arLRRHRE i AT Bl i iy

that are triggesede Pypedhe S8 HhsBotls¥REteihe user has not sel ected. [0081] A
first of the service types is known as a real-tinme service. Real-tine

servi ces [(08&] detisst ek et aticaahderispawievas ordoktige ssovied nBoadime serriges i s,

real -time services .are, fairly static and thus. do not .cregte freqguent
Changes T 11 ofieraryire et e Runds ot DBFCER Jat LD

real -time servieesirlNoflaticeand (hile &Lh¥t eRAtATRquEM' hady A Gladntb-PIl.cshor ter
duration than real -tinme services. Non real-time services, therefore, change

nore frequent|ypappdg. real -tine services and are nore likely to trigger nore

frequent i.n. the fl.owto-M.C nmapping. [0083}; FlG iS_an

11 st r at [OR20TRe sthotl bty he SRR B st N o Sk R s o7
interm ngl ed rgake GifBniRNGINGMsHoeR! dhiafiBn IRV ieaB(ifde0WBvic&S NbAGEHASREE I N a
conventional network system In FIG 5, for exanple, a conventional network

user can sel ectervises, seargioe chanay mere fraaMentisnihan renl-dime sseviesraniddes Byra
el 1T o s A B B LN BN DGR 10,01 100.

unique MLC 1IDO ( ransmt node a control
sequence PFI®f5 ishn ifhdiRkios OF ¥ flee dds@fRiosnyudag 300 inclubmglal mimbdeseri ption

To0 20 1000, midtmingled realtime and non resltime sorvice Nlows. as processed ina o o0
conventional network system. In FIG. 5, for example, a conventional network
user can select the service flow for CNN, which might be considered a real-time
service flow. As indicated, CNN might have a flow ID of 100, a unique MLC
ID of 20, a corresponding transmit mode (A), and a control sequence number of
1. Other service flows shown within the flow description message 500, might be
considered non real-time and include flow 1IDs of 200, 300, and 600,
respectively.

[0084] Since the non real-time service flows 200, 300, and 600 change more frequently
than the real-time CNN service flow 100, the non real-time flows are able to
share the same MLC ID. Thus, as shown in FIG. 5, the MLCs 200, 300, and 600
cach use an MLC ID of 30. This MLC ID sharing between non real-time flows,
such as the flows 200, 300, and 600, is possible because they are of short
duration, for example less than 30 minutes. Once the flow 200 has ceased, the
MLC ID 30 can be passed to the flow 300, and so on. Since the flows do
change, however, the transmit modes, as well as the control sequence numbers,

must also change. Thus, the flows 200, 300, and 600 are assigned sequence

numbers 2, 3, and 4, respectively.



respectively. [0084] Since the non real-tine service flows 200, 300, and 600
change nore frequently than the reallétime CNN service flow 100, the non
real-tinme flows are able to share the same MLC ID. Thus, as shown in FIG

5, the M.Cs 200, 300, and 600 each use an MLC ID of 30. This M.C I D sharing
bet ween non real -tinme flows, such as the flows 200, 300, and 600, is

possi 0085 bBedlse dedaytian mesfags hotht illwtragen o 1GE 61 inekdaph Enklessvitchan 30

i nut es. f th C 1D 30 dtoth
1 ow 300, i 100 Grtof Sit0e. TR FrDISTAbSICHaNGe: “HUseodra e TEransm ¢
rodes, a5 iglle AL bSLATkln S SRETEE UTDBH Rl colliste AhSRyIINge. Thus, the

fl ows 200, 30 and 600 are assigned Sequence nbers 2, 3, and 4,
res pe[@ﬂ%]eﬂnythe cqrafenp@@a;e]stwmb if H@ﬂN@@S&Wﬁ@V!H@rﬂlﬂ@@@é@ew HO wihithd ust rat i on

f FIG 5,,. I i | D f R This.final ESPN
ger vice f I%%ﬁlgg(?é%ggle:sggrwstw @?ﬁéﬁﬁvﬁwﬁé%ﬁ ‘?%{_}C 16&%6: ﬁi S%tr‘?!s Pnat node
(E), and ajeganipbeeduansRed HBRR! b&tbredthe c{ew%%@hnlsamtcﬁ%@@mee@wnal

network, if a device is receiving the CNN flow 100 with the M.C ID 20 and

tries to sﬂw 0 taothe S TESHNVI00W! ML Zh@kwhe bortttod chvingel 4 (50, compattel ay wi | |
occur. F?ﬁa%’gﬂ beforethE e]\[t/ e can iwtchfromthelcgl fl ow 100
to the ES £1°8 Ol iSedURPEq RS Vit C AR FeURRGRYMOEr g1 npar e the
stored congrigk aﬁegu%cemmf um@ 3 hee %uﬁt&&rge qRERYeNEHP WIPBEed Nl uded in
the array 416. As shown in FIG 5, the control sequence nunber has been

changed f rdwnget frem 12 10 "2 (fmm 227 t©"3,3and ded frdren 31" to 4™, 3tc. tlheses" | et c.

These changes corre h of . t 200 0 and 600,
respect i Ver@nges&%%@@gﬁ? |e€7c ea%f\‘/}% (WSE{ @% §‘%§8 }B%‘fg %ﬂe control
pr ot ocol '@&&E@@nﬂ?”theﬁ@{u@é eﬁuthevet{oadmmléadrméieém%lpr&occﬁaﬁfaﬁh@ﬁ&ﬂ with the
fl ows 200, 300, and 600, respectively. Since the control sequence nunbers

have changl@liitedt toi warisnfiomedes B Dwassoclhmd evitlo thvefldlona00a384 abéfdPe t he

request for th SP an be servi sent invention
Foaotves (e utie ines o Aonp Eadie o EbHs e s afatite B ER R P on 600
depi cting {hepsRnewd 8RACYoRRIVESHctfiE rediRa foE itREESPE DO TowalmibdT® services
shown in the flow description nessage 500 of FIG 5. In FIG 6, for

exanpl e, t&%Vw@alThelm'ESe(n\INV@Hm11@11)Vqslﬂgmsse%cur over the entire tine
et g i B 5T SO ST B EE b e R s g
real-time and non real-time services shown in the flow description message 500
of FIG. 5. In FIG. 6, for example, the real-time CNN flow 100 might occur over
the entire time periods tl - t4. During these same time periods (11 - t4), the non
real-time flows 200, 300, and 600 can also occur. At time t5, the user might
switch from the CNN flow 100 to the ESPN flow 700. At the same time, the
flow 600, that occurred at the time t4, discontinues.

[0088] The present invention accommodates this concurrency by separating real-time
services from non real-time services. More specifically, the present invention
assigns separate control sequence numbering systems for real time and noe real-
time services. These separate numbering systems are implemented by assigning
different place holders to track and store the separate control sequence numbers
(for each of the separate types of services) within a communications device.

[0089] FIG. 7 is an illusiration of a flow description message 700 constructed in
accordance with an embodiment of the present invention. The flow description
message 700 modifies the flow description message 500 of F1G. 5 In FIG. 7, the

control sequence numbers for the real-time services (e.g. the CNN flow 100 and



switch fromthe CNN flow 100 to the ESPN fl ow 700. At the sane time, the
fl ow 600, that occurred at the time t4q;discontinues. [0088] The present
i nventi on accommodates this concurrency by separating real-time services
fromnon real-time services. Mire specifically, the present invention
assigns separate control sequence nunbering systens for real tinme and non

real - tine seryeqaspN EB%SR)OZ%&E&IWW.W& SR SR uRh& A EERRRD by
assigning different place holders to track and store the separate control

sequence nunbenen regi-tmeggeticast(cighahe dpas 208, 39hend G0 arevitered n wikithiln a
communi cati ons..device. .[0089] FIG. {s.an.illustration of a.flow. .

descr 1 pt 1 on mel8Sauynitnet pheeied driielRion ahoe i diramaiititin o «ne
present !nvent1n@ﬂatememfiﬂn?wnc!ﬁ§a@ibhram&rpres@ﬁﬁﬁa&ﬁioﬁoo modi fies the flow
description nessage 500 of FIG 5 In FIG 7, the control sequence nunbers

for the rH4P0k Theexmmlanydtw desgriptioremenddigd Vo JOIE. drethabley a deviee, BBANAS | ow

700) are storeﬁ%in a_ bi [1120 The contr ol lseg)(l;e ce nunbers for the .non

real -time servi’edeVie 12 {Ohée_’spf’% e%ﬁ,e Y30b Haeg® 6’_66‘;6 agteﬂu%’tcﬁr%’&ﬁeﬁ a bin
1. The nonencigbdh@d Wit AR e and HO8 el OrAesOCIFRL efarRple 4T al 3d# ¥ dual

binis inmmterial to inplenentation of the present invention. [00901 The

exenpl ary fl owhdelstice gil 2 anomp seagpeneriobouf repl-Bne Pevicgh the davideVi4eqn lmuch as
the device 112, to r ond arately.to changes in the sequence.nunbers
associ ated wi t%Oqfolggfej%tsﬁ’@eﬁg38‘?189ntf%a‘ih-a{”i’%eﬁ@e9'§y_c‘@'ée.n %@Pg%x%%ﬁf & Lé?ef a user
of the devi ceCANfib& IO SQNERIEFTN ABRUD 6@ Mdré‘@pe"cﬁ'idéll??,eﬁ,thé B&sigevi ce
112 can be configured to check the control channel 410 only when changes

occur in the UONN reowrvimy theCHNdilowd DESHNand aevei®s Z0Gquitirte rspedds fliecal |y,

if the device ks receiving,the CNN f.low I D 100 and.recgives a.request
to provide theEéééP}ﬂP‘fll 0 7&0“’%} tno\gvibfglreﬂl&fe%bg’ E%%@F@dnﬁ%ma%%ﬁf&&b the
information fremuoNeharmend IobectiamAShartkd 86 abs feallinfeBRGES. I N the non
real -tinme services. [00911 That is, the device 112 can specifically be

conf i gur el90Pb] Hati is.otheoddvicebl 12 gan ¢pasiiicatly rhe) candiguredl tosmqoidercenlyfandes. As
shown in FIG the .bin 0 control , sequence nunber ot . chan unti |

Cime 5, Thus, CaIHBRGHMHOh SPRRS: FHEESE T RcpoBon BB, dha ub) Plfighge. at
times tl to tdgeqhb@edfithie® dbd2 ndO&RNPOINERRe tRDAkus t N1@SAsIE RaNgas-tsience it
has been configured to nonitor bin O only. Therefore, the device 112 wl|

not experi encetloes £004380,tandtGh8) bhange at times bl to ethealsrise ldRisloes votapatfes. That

I's, changes Ca&orlll?w(hgs%cclianlggs ts?necenR Mhas® fl:ént Icc?r?ﬁgured to monitor bin 0 only.

Therefore, the device 112 will not experience delay due to the bin 1 control
sequence number changes. That is, changes can now occur in the non real-time
service (bin 1) without interrupting the user's service request for bin 0.

[0092] In the present invention, the flow description message (e.g., the exemplary
message 700 of FIG. 7) includes the control protocol information required to
perform the flow to MLC mapping. The flow description message is transmitted
throughout the network 100 in units called control protocol packets (CPPs).
More specifically, groups of CPPs are transmitted or received within a single
super-frame, such as the super-frame 400 of FIG. 4, in entities known as control
protocol capsules.

[0093] FIG. 8 is an illustration of an exemplary control protocol capsule 800 structured
in accordance with the present invention. As noted above, the present invention
logically divides the control protocol information (e.g., conmtrol sequence
numbers) for real-time and non real-time information into the separate bins (e.g.,
bin 0 and bin 1). This logical separation is implemented by dividing the

control protocol capsule 800 across these same bins. As a result, the network



service (bin 1) without interrupting the user's service request for bin O.
[00921 In the present invention, thei§lLow description nessage (e.g., the
exenplary message 700 of FIG 7) includes the control protocol information
required to performthe flowto M.C mappi ng. The fl ow description nessage
is transmtted throughout the network 100 in units called control protocol
packets (QRPBskan dvpmetebpasidivcantiyprogéRupsatie GRRS o@r erifodnstidebled or
received within a single super-frane, such as the super-frane 400 of FIG

4, in entiffE@akebwn as control protocol capsules. [00931 FIG 8 is an
illus i f I ro 0 : - ured in
accor[gg%&clemvrglghgﬁﬁé%gﬁggﬁh‘\éfﬁ%@t@ étﬁgglAcég%g% ég@g%%g\;gt}gr?eﬁetgtﬁlﬁg%nt i nvention
| ogi cal | y dbivii(di@$oriaeion @ottionl 8(2r@idackin I mfa@nmibh eort{cd. 4. Tlenbin@l sequence
nunbers) for real-tinme and non real-tinme jnformation into the separate bins
(e.g., bilAfgmaRen BeHon PU2 Thissigherite AFN JBISHP A89USACS BUNPRIISERERE & by di vi di ng
the contr I | esult, the
net work - 1%1 1%%tf@gﬁénsg%grﬁgtmg?sg%gg%glg ggaal{r]ll %ﬁs(e):@iersﬁge g‘é%g?ra e‘grelies of control
prot ocol binfloinfrataton phARB402] inclkl&s bi8,0 €BPs &x@ratle indlidng epecifal  pr ot ocol
capsule 800 is partiﬁloned to include a bin O information portion 802 and a
bin 1 infdoRdel BIEt drigHngmm (exthdngssegen biny HP-ofthat i YAlgdrs therbisd2 i s
assigned i: i . t i i nf tion

port fon i s nrElol Bl «0E R B B inee 2B PR8I ! B RS

i nformati cits gat tértim] §Rodohoifudesioni n 0 CPPs 810, each including specific
control protocol information (e.g. nessage, bin ID etc.). Simlarly, the

bi n 1l00?§f%1ﬁm% 1So# pERERlaEY WORPIBE WHSIhTS (Ve egonriane cowéd mpivcel cPPs 812,

each havi ”%gsdlé@%&%@& Qb BA@G0knhd fQhIRohOfke sjr(gg?%d Fﬂaﬁgg 's an

exenpl ary ppI ng ’how two exenpl ary conttol "protoco psul es 902
and 904, eathinghemdétanrit 00, e acapduke w8iBGhe pregers tinveadoantn FEhagdor wi thin the
network 100, in accordance with the present invention. In FIG 9, for

exanpl e, COREIPH: OBGRleFrBCTAGHIERREIDHR0 4506t ek with ine rapsikes HPstbs 902 and

904 are stapeds Wbl fihlie Ocfiociannel A12iR0.dadicaladuhdig opbim 912, In

the colum nd bin sequence nunbers associated with the first
control peohiron &2 clipudel BI02 sxecsepandisl ysssdigeddviihntha ffrstraehtrsegnent 908
of the OS channel 412. Bin 0 and bin 1 sequence nunbers assocjated with
t he secondprotocol capsule 902 are separately stored in a first segment 908 of the OIS
channel 412. Bin 0 and bin 1 sequence numbers associated with the second
control protocol capsule 904 are separately stored in a second segment 910 of the
OIS channel 412.
[0096] Within a device, such as the device 112, the control protocol information is
partitioned and stored as a separate bin 0 section 930 and a bin 1 section 914.
For example, all of the bin 0 sequence numbers from the control protocol
capsules 902 and 904 are stored in a subsection 916 within the bin 0 section 930
of the device 112. All of the bin 1 sequence numbers from the control protocol
capsules 902 and 904 are stored in a subsection 918 within the bin 1 section 914
of the device 112.
[0097] As also indicated in FIG. 9, all messages related to bin 0 from the control
protocol capsules 902 and 904 are stored in the bin 0 section 930 of the device
112. All of the messages related to bin 1 from the control protocol capsules 902
and 904 are stored in the bin 1 section 914 of the deviee 112.
[0098] The independent storage and management of real-time and non real-time

information within the network 100 and the device 112 improves the latency of

the device 112,



control protocol capsule 904 are separately stored in a second segnment 910
of the O S channel 412. [0096] Wthi%-a device, such as the device 112, the
control protocol information is partitioned and stored as a separate bin 0
section 930 and a bin 1 section 914. For exanple, all of the bin 0 sequence
nunbers fromthe control protocol capsules 902 and 904 are stored in a

subs 0099 F16146 Owist hi fiow hidadramn 6f aeodxiconl980netabdd 1060 defv petidihg.anAl | of t he

bin 1 seque nurrb rs fromthe cont r ot ocol apsul es 902 and 904 are
stored in Bén%é) pag ?61?'? BRI h@Q}Jﬁq 1§ as‘@‘étthP%% PlopANagHe {4yécdevi ce 112.
[0097] As aks@oh nﬁ’dlﬁ%‘?ﬁvlﬂ ngoﬁ‘tloplnf&JrﬂaLﬁE%ﬁ%g% Jr%@ﬁeﬁ%rﬁ&lsbb&ho fromthe
control protocol capsules 902 and are stored in the bin 0 section 930
of the de\poa:te)n Hdigg aslslomatrﬁ wihle ampspagestroleiegtete troniyien ad ifdicmd ine cont r ol
protocol - 4 are stored in the bin 1 section 914 of the

Bevi ce 112160 B@B] et &éﬁ haSAtESH dieaye! SEHHCHE REEENE DL - ti me and
non real - tdu'ir?qg aﬁqufﬁ?i'éf@é)}cm&’\ﬂété}hpné %10‘3@5%@ Iﬁoflt%s ey tb@‘aﬂpg%\éﬂ cg 112

i nproves the lMatency of the device 112. [00991 FIG "10 is a flow

di agr am ofindinatek enpé@mi§04net hod 1000 of pr actl CI ng an enbodi ment of the
prese nventi In F hod for devj ce er ation

ity 1Tt isites O PR FTHRCT B PR ) UM Ao BRE emch

portion bej0g,assRenat QH P‘M}t h1atliér‘elp%1%ttfs0ﬂt0ro°1hcl%ﬁ€élﬁi%§ﬁ‘s ﬂiffﬂ}%rdnfgs i ndi cat ed
in step 1002. Then each of t he associ at ed control sequence nunbers is

exani ned ldé2ifng dandinpdaneolcydéreration detbeimmi orenwis pértiohs,tdaeh portidnons nust  be
updated, as. indicated .n st e 1004. [ 00100] FI a bl ock di agram of
d & bk e

an appar at P SE0A AT S Dbibs SR ol FEITES R hEXamiging G 11, the
appar at us 43390, dNGLHERS ABANSHE %ntPHI‘ébcﬁJeﬂ& b HORs iin émVu ﬁaﬁgcg‘éfént rol
information into two or nore portions, each portion g associated with a
uni que cortbrde‘dermmqwdndeoﬁﬂwbemonmm lfeoupdebedm ni ng 1104 t hen exam nes each
of t trol sequence nunbers during.an update ¢ to determ ne which
of tnBOBET: | ondnEbE HAAREs SOt 1] M B ESdR: OF AT B, | cont r o

i nformatiqp 1%51?3}1&1@?1&(3%1619‘[0%6\/& B n@ ‘g@ﬁcﬁn 8n Vslll’f%%e?%lllé &’orﬁfo\f'u%ﬁnéltTHno two bins.

Dependi ng on whet her the control tion relates to real-tine or

non- r eal - tiehEs e déadtintcher lmatteabﬂlmﬁ mfeolrayditd @mtioh irtfnenaieni i ¢he device
is updated real-time, after interrupting the media communication, or in the
background without interrupting the media communication. The latency of
execution of operations that depend on having accurate control information is
reduced by broadcasting the control information needed for latency sensitive
device operations separately (i.e., in a separate bin) from control information
needed for other device operations. The technique of the present invention is
particular effective if the control information needed for latency sensitive device
operations also does not change very frequently.

[00102] The present invention has been described above with the aid of functional
building blocks illustrating the performance of specified functions and
relationships thereof. The boundaries of these functional building blocks have
been arbitrarily defined herein for the convenience of the description. Alternate
boundaries can be defined so long as the specified functions and relationships
thereof are appropriately performed.

[00103] Any such alternate boundaries are thus within the scope and spirit of the

claimed invention. One skilled in the art will recognize that these functional



is updated real -tine, after interrupting the nedia conmunication, or in the
background wi thout interrupting the nmedia comrunication. The | atency of
execution of operations that depend orethavi ng accurate control information
is reduced by broadcasting the control information needed for |atency
sensitive device operations separately (i.e., in a separate bin) from
control information needed for other device operations. The techni que of
the present inRekngohlocks cynbe impleseniedtlcenaleg prd/ohdigaheiraiits ABereifat i on
needed for |at Sifl Vi.Ce. 0 i ONS . t very
frequent Iy [oolasreine sriEafrRfinc REkeeriulng CBRRAE 830095 10 Ve

aid of functi opatutidauagpiomintdbstolkae, dodubé liké,iRany Rempatation enesd, afhuspeci fi ed
functions and _rel ationships thereof. The boundari es of these functional

bui | di ng bl ockide pagadth pacpeope wif theypiessnt devanter shapdingt pelimited Worvedi ence of
t he descripti 38 [ [ sp. | h
specified func |eo@lg&ggg&%fg?%%ggﬁgﬁ%s%ﬁqbt%ﬁ%}%g %gﬁeﬂgglgrg%ﬂ?g%ecfén%eﬁ or ned.

[00103] Any sushoalaher whh ehadollod iy cdsimanad theisequivialings. t he scope and spirit
of the <claiped invention. One_ skilled in the art will recognize that these

functi onall01%- pui Ths Aerearins kdeserptiomeof thy spasHie mbydimmatod iy BHlydi gi t al

unst | onalf Beol il entcamBgmRatoyArty DRl gi ¢
Firmare, pr oceeennEETRATAILE: oRRPLEROTRICRRGL ohf urlh PR BELEY 20,

conbi nati on t heitkiafthe Shillsof the ke (hcRatightharontenioPE tigf refdiendes eRehhereimy,ent i on
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but shoul d be §adibheadidhpyd/pnadagt &5 @arBLaRlicaIQsSUEl PResU g adinaRs.and
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enbodi mant o TR P Sl M . COTRMML OB B defBlRERE & 1,
ot hers can, bythappleydnndinkenisne dgehersfbichi snch helaplatibhs ahdt meddichtidrisneteudi ng
the contents of the references cited hereijn), readily nodify and/ or, adapt

for various apiﬁFqnéSdc it PE Witkin @_ﬁé’é‘?aﬂn@ b st equivalgnis, gl the, digetgsed
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i nvention. Therefore, suc apt ati1ons”and~no Ions are 1 ntended to be
wi thin the neamnidegtéuidthaaniye phfasadody at esrtrincdbgyt hereth $clf@std pepdedofirent s,
based on the teaching and guidance presented herein. It is to be %Pderstood
that the phras&sPeRPTRndmol /f hetatgn. sachethat the teravnglegy o phyesselogy of the
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teachings and guidance presented herein, in combination with the knowledge of
one of ordinary skill in the art.

[00105] The Detailed Description section should primarily be used to interpret
the claims. The Summary and Abstract sections may set forth one or more, but
not all exemplary embodiments of the present invention as contemplated by the
inventor(s), and thus, are not intended to limit the claims.

[00106] It is to be appreciated that the Detailed Description section, and not the
Summary and Abstract sections, is intended to be used to interpret the claims.
The Summary and Abstract sections may set forth one or more but not all
exemplary embodiments of the present invention as contemplated by the

inventor(s), and thus, are not intended to limit the present invention and the

appended claims in any way.



present specification is to be interpreted by the skilled artisan in |ight
of the teachings and gui dance presentgd herein, in conbination with the
know edge of one of ordinary skill in the art. [00105] The Detail ed
Description section should primarily be used to interpret the clains. The
Summary and Abstract sections may set forth one or nore, but not al
exenpl ary embodi nents of the present kgwgntion as contenpl ated by the
i nventor(s), and thus, are not inten%e tolimt the clains. [00106] It is
to be appreciated that the Detailed Description section, and not the
Summary and Abstract sections, is intended to be used to interpret the
claims. The Summary and Abstract sections nmay set forth one or nore but not
al |  exenpl ar yl-enbodlimrihedfogmanhging desenepdraiien tomprisisgcont enpl at ed by t he
inventor(s), and thus, are not intended to limt the present invention and
the appended div@ings comradnipfovaation Atto GloAlobMBnork. péxtiors, hexdh fmortiommaigigng
devi ce operation, conprising; dividing cgntro information into two or nore
porti ons,asé%éaﬁe‘gﬁ?‘tgiadwlcﬂ’@iw troLseguencs PRl #Rd a uni que control sequence
nunber; and e Mol t S i updat e
A T s e S L R S T SR U
claim 1, dseménawhich of v mrtiommeugpde tipdmsd.i ncl ude real - tinme and non
real -tine services. 3. The nethod of claim2, wherein the two or nore
portions overlap in tine. 4 A method for providing control information,
comprising: - di vi ding, £ Ol MBAER thetRo pGndte JRIGhSARKILAORS). and
associ ating each portion with a uni'que control sequence nunber. 5 e net hod
of cl ai mtfine witbn@i wat-timetsenyices. nore portions include real- tinme and non
real -time services. 6. The nethod of claim5, wherein the two or nore
portions overlap in tinme. 7. The nethod of claim4, wherein the control
agggfgge nunbey s | NELHGRmJdNEPEITE OYHRI AR th8 FARbIOhortiBhL bBpAR

time.

4 A method for providing control information, comprising:

dividing control information inte two or more portions, and

associating each portion with a unique control sequence number.

5 The method of claim 4, wherein the two or more portions include real-

time and non real-time services.

6. The method of claim 5, wherein the two or more portions overlap in

time.

7. The method of claim 4, wherein the control sequence numbers include

information related to control information updates.

8. A method for managing device operation, comprising:

receiving control information that is divided into two or more portions, cach
portion being associated with a unique control sequence number;

examining each of the received control sequence numbers for changes; and



8. A nethod for managi ng device operation, conprising: receiving control
information that is divided into two 022 fore portions, each portion being
associated with a unique control sequence nunber; exam ning each of the
recei ved control sequence nunbers for changes; and -22- updating the portion
of the received control information corresponding to a changed control
sequence nunbenpdagng The poetidrod! dfie cdcaived Ssonthk difiormatie tovocsponding éo @or t i ons
include real - ti nd non real -tine services. 10. The nethod of claim8§,
wher ei n tﬁ'@ng Coﬁroﬁﬁ%e‘b‘iﬁ%@?‘% overlap in time. It. An apparatus for
managi ng devi ce operation, conprising: nmeans for dividing control
information into two or nore portions, each portion being associated with a
uni que cont r ol 9.sequéhe ecthodbelr ¢laiand, whamm the rtwexamaicngpréachinolzd¢ hel-cont r ol
sequence nunbers dur'ln an update cycle to determ ne which of the portions
nust be uPdaERYDOD EA-FHE SERIASat us of claim 11, wherein the two or nore
portions include real-tine and non real-tine services. 13. The apparatus of
claim12, wherein the two or nore portions overlap in time. 14. An

appar atus for Hrovi Ghagnetiont pdklaimfS rmedréiorthe donpen miorgy portivesnsedapr indi vi di ng
control information into two or nore portions, and neans for associating
each portti“Bﬁ' with a uni que control sequence nunber. 15 The apparatus of

claim 14, wherein the two or nore portions include real-tinm and non

real -tinme services. 16. The apparatus of claim 15, wherein the two or nore
portions overlhb i nAntappaatus Tor iimagappky ke wpcnfion) @mprishg: wher ei n t he
control sequence nunbers include information related to control information
updat es. -23- h8ansAbr dppdihatcustrdlonformaden o GeY it en@p @oaidneleach @aRtidnsi NQ:
means for_ receiving caontrol information that is divided into two or nore
por ti ons, baRE assparied orithrenHguUabel sragnssumbetaidque control sequence
nunber ; means for examining each of the control sequence numbers during an update

cycle to determine which of the portions must be updated.

12.  The apparatus of claim 11, wherein the two or more portions include

real-time and non real-time services.

13.  The apparatus of claim 12, wherein the two or more portions overlap in

time.

14.  An apparatus for providing control information, comprising:

means for dividing control information into two or more portions, and

means for associating each portion with a unique control sequence number.

15 The apparatus of claim 14, wherein the two or more portions include

real-time and non real-time services.

16.  The apparatus of claim 15, wherein the two or more portions overlap in

time.

17.  The apparatus of claim 14, wherein the control sequence numbers

include information related to control information updates.




means for exam ning each of the received control sequence nunbers for
changes; and neans for updating the portion of the received control
information corresponding to a changetB control sequence number. 19. A
conput er readabl e nmedium carrying one or nore sequences of one or nore
instructions for execution by one or nore processors to performa nethod
managi ng devi ce operation, the instructions when executed by the one or nore
processors, cause the one or nore processors to performthe steps of:

di vi di ng contrﬁi information_into two or, nore portions,. each portion being

associ ated wit P-a ufPGHRUEYS frgPanag YisC QRABEPR, SQIPTEREN ni ng each of the

control sequence nunbers during an update cycle to_  determ ne which of the
portions nust Weaspt egeivig canigely indermatigppibpts iih givided ipiee 88 rori meteudi ng

first and We g . Q] - ' ' ion is
configure ggsi’]g%ééll éﬁ %lgfr?\%lb%%&?%a ‘\graqrr%@l %%%laﬁ%édn@g?\%qr%g*l% rﬁ?%‘%eﬁ’ati on bei ng

di vided into twmear foOeeapaind edsh ofadb RotivedrobbNGeqaasodivattees Wit h a

uni que control seguence numnber; and wherein the second logic portionis
configureﬂwpéﬁ%ﬁ%%ine each of the control sequence nunbers during an update

cycle to deterging Wil CQp@iink"SnPOboHBRS oFutle PleeitREALES 0l  information

corresponding to a changed control sequence number.

19. A computer readable medium carrying one or more sequences of one or
more instructions for execution by one or more processors to perform a method
managing device operation, the instructions when executed by the one or more
processors, cause the one or more processors to perform the steps of:

dividing control information into two or more portions, each portion being
associated with a unique control sequence number; and

examining each of the control sequence numbers during an update cycle to -

determine which of the portions must be updated.

20. A device, comprising:

a processor including first and second logic portions;

wherein the first logic portion is configured to receive control information, the
control information beiﬁg divided into two or more portions, each portion being
associated with a unique control sequence number; and

wherein the second logic portion is configured to examine each of the control

sequence numbers during an update cycle to determine which of the portions must be

updated.




