APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATI NG DELI VERY AND PROCESSI NG
OF PUSH CONTENT [0001] The present invention relates generally to a manner
by which to facilitate the delivery of, and processing of, push content.
More particularly, the present invention relates to apparatus, and an
associ ated nmethod, for operating upon the content in a nmanner that results
in the reduction of the anount of outdated content that is conmunicated
and to provide for processing of the content w thout need for an
application, with which the push content is associated, to be active.

[ 0002] V\héd’ﬂAle@ﬁ@mt &dNDn ASSOGIAFEDr MERAHOPadFOR cd?mmlc’faTINGsyst em

t he cont ORLIVEREANBPRRODEGESSINCOFPUBRIGONTENT vy, both in a nore tinely
manner and requiring | esser amounts of radio resources for the

comuni cation of the needed content. Background of the Invention [0003]
Technol ogi cal advancerrent S in comuni cation technol ogi es have permtted

t he devel §i9d hi'he pegsersyineantion splatep gpagrally tpsagranner bvaw;nchetwfwm@@ thé

conmuni ca 0 Lgations f.or instance,
o oxhi B PR 48 SR Brockiid bE b LonRe Mk BT b B SRt ™ mic o
use of cmiamm'tcnappaﬁalud,@mbrml BYYCiAY antienk foSopdiaitg Hrenthdepheyeth and used
by many for tel ePhonl c communications as well as comruni cati on of data.

E- mai | rreg’é"%%s at eeiltsnincheetsdpeion phithe mounk @tW@f%GDF@%\/ﬂE@ iand
i nst ant @&ﬁﬁghi?:gtea oS ngrovﬂ%vﬁ)r %rﬁ&ééglhgaéf{ %epéo%Y dethil Rt bl for an
comuni cati1 on of al phanuneric nessages to d £ om robi

comruni caaplzdmamranmmnshwmﬁlet}jmh cangeddiit aSSDaated;‘tomatmchm comruni cat i on

systens i and ontl npe to i.nprove, nobjle comuni cation stem; are
hor casi nRDE LSRRGSR Bt aniibRr G OUeh drip scORBM R, PG

[ 0004] Pugdintémsis aveed \unl SftocdsBad Biici@tlyheol @ £MEREI1ARQY thitilARhd

nmessagi ng schene, provides uni que comruni cati on advantagées I n that the
content trequiting lesssrameiustst efiradéo cenoumes tfor B cehinveicatibnt of thecoerdedi cat i on
device w particular action required of the device to retrieve the

content. retimely delivery of the content inproves the utility of the
communi cation service in which the push content is

Background of the Invention

[0003] Technological advancements in communication technologies have permitted
the development, deployment, and popular usage of many new types of
communication systems. The field of mobile communications, for instance, has
exhibited significant growth. And mobile communication systems, making use of
communication-technology advancements, have been deployed and used by many for
telephonic communications as well as communication of data. E-mail messages,
communicated both pursuant to store-and-forward and instant messaging schemes,
have historically provided for the communication of alphanumeric text messages to
and from mobile communication stations. As the capabilities of mobile
communication systems improve, and continue to improve, mobile communication
systems are increasingly able to communicate content that is more data-intensive.

{0004] Push-message services, including the aforementioned instant messaging
scheme, provides unique communication advantages in that the content that is
communicated is caused to be delivered to a communication device without particular
action required of the device to retrieve the content. More timely delivery of the

content improves the utility of the communication service in which the push content is
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1 comuni cated. In contrast, data communication schenes that are of a
request- response type typically require a user to generate a request and a
one-time response is made to the request. [0005] Various proposals are
under consideration by which to standardize various aspects of push
content conmmuni cations. For instance, the Qpen Mbile Aliance (OVA)
Limted is promulgating a docunent entitled, "Dynam c Content Delivery
Requi renents", pertaining to requirements and protocols associated with
content f&PMITREHAEHi c it icoRirash datismreunienionnschbamin that yare erfi a Theuesiont ent

del i f iQ S d le in th t ext
of vari oulSREe PR wpieRh [bobitEa Tl to ek BN P olRE HRERE L hebiaca o
enabl e annedpkd thatréqestand its delivery to be enhanced and to provide for

asynchron h content. [0006] In one scheme, the content push is
gener al | yﬁ#@éfvﬂl@’dﬁ BIPPRsdn R YRSy dongidergipr by vhish deritaderdize yaiudent or

through wWaddeBistdieysRNbRftht icémﬁﬁﬂt)c%ﬁons-.rr FOOGstA%e, Ahe ?rl)%n I@B&tlg M RlEh 1S

triggered asynchronously, e.g y a content pragvid by a device client,
or by a tPMd)pamited Fheomulgatiey endodumeny phiitddd, y'DanaeikuContefit Belivny ent

b i pti .z ' . ticul tent, initiated by t t ent
ot ovi der . RARYISTE] PURHARG 1o FiFamEaap Hplapols sRATYEL ViR pUiSh: Shent | s

sonet i Mes ca@hfRnRefdPMERHBEe bh8muhREHb slferd FaL BoRERALGISY sbherfe feg' ect ed

group of client devices. [0007] Due to the I'imted bandw dth available for
comuni cafdrdntherpin iggiptestledta belienbleainr the poeiekekvirivua netirk ¢éechontogies cat i on

: I h ilable bandw dth effici ly.
At nirin 3aPhl AR B Moo lihue MappfRen S BebRrin o

ef f ect uat entaheed dndab yroledd foebyncimddoth siehaynteff pushed content. [0008] Any
addi ti onal manner that would further reduce communi cati on bandw dth

requirgneHK@61Bl@Eﬁﬁhﬁpééb%uﬁﬁ§ﬁP@@hﬁéﬁ@ﬂﬁﬂﬂhﬁéﬂﬂﬁbYﬁﬂﬁ@EFﬁwewvﬂbpbpessing
o, S oPh ol i i, oty LR AN 050" DBl R,
content, woudrd fushiisnriggeed asmndpondwslyad.g, byfocomeitonowdet, bybe déiise! ayed in
a timely cfshae%?,i 8rn b‘)’/\'i y][ﬁ#é Igjalrtsypl %eo;ushogggl?tigdty{)iggﬁyr r’Erlatrésgﬂ. of a content

subscription to receive particular content, initiated by the content provider, device

client, or third party. Additionally, the push event is sometimes also performed as the

result of a data broadcast to a selected group of client devices.

[0007] Due to the limited bandwidth available for communications by way of a radio

air mterface in a mobile communication system, efforts are made to utilize the

available bandwidth efficiently. And, to maximize an end-user’s experience, efforts

are also made to effectuate the timely delivery, and display, of pushed content.

[0008] Any additional manner that would further reduce communication bandwidth

requirements to communicate push content and permit more timely processing and

display of the push content would be advantageous. An end user’s experience, when

viewing a display based upon, or using, the pushed content, would be improved as up-

to-date information would be displayed in a timely fashion without display of

outdated information.

[0009] It 1s in light of this background information related to the communication of

push content that the significant improvements of the present invention have evolved.



[0009] It is in light of this background information related to the
communi cation of push content that the significant inprovenents of the
present invention have evolved. 2 Brief Description of the Draw ngs [0010]

Figure 1 illustrates a functional block diagramof a radi o conmunication
systemin which an enbodi nent of the present invention is operable. [0011]
Figure 2 illustrates a functional block diagramof portions of a

comuni cati on device operab! e _pursuant to an errbodi ment of the present

i nvention. [0012] Fi gure 3 L bl ock di agr am sim | ar

to that Sm quﬁﬁlstrgtes l?iu%unlaﬁ&?al rtﬁgékeﬁ B%if?r El:%chgl gatlt%ger ation

of an enb e present 1 nvention. gure rates a
repr esent aystan uoWha:hqu@ufbodtmmn btithe preseaninegiondabdpevible.mess age store during

first exe . ope i n of ation device of an enbodi nent of
the pr ese@ﬁﬁmé%‘?‘? %?} “Sﬁ 5% 4] tlﬁmq%&ﬁ é‘P&T@F‘r%ﬁl@@%sr"é BreeBeRIaEation,
simlar t@edib@bp I BudsarthOhH &nﬂodﬂ?&ht $8hEpr eE&f?'irﬁ%ﬁWSﬁit' ve of the queue

structure when the comrunication device is perat anot her manner.
[ 0015] Fi gesHe] 61gu|r¢ ﬁlslﬂlrsa'@@S aiun@tdmebblbtlodxagraagsmﬂat t(sthangnomhﬂnrﬁg&red of
operation ofmt ger 1 resent ent| . Det ab ed Descrl ption

[0016] Thé’ Bredes GPWKS/%? V8n°ff %}i(%art Oﬂ?ﬁﬁag}ona? 5%433’?% s present

appar at usmvaﬂﬁ]man associ ated nmethod, by which to facilitate the delivery
of , and processing of, push content. [0017] Through operation of an
enbodi mentOH#] F}@Y%ﬂe@eﬁﬁat%@éﬁpliemtaf@nmﬁnecrueue strpmm dlednfapph@penat i ng

upon the esul o ucti,on of

anount | of Phueaerunt e, Rl BRea sl BherhRiht 3o up SR, 18 ph e

pr ocessi ngmbbdinteheottiaé prepérdt houthtioeed for an appl ication with which the push
cont ent im%fgci a%gc{ %0018] When i nplenented in a radio nobile, or

ot her, co #ifon? lustrptenp rensescnigtion siBHudathat shesws ineFigare 4 bubherani cat ed
and proceggadent@ifd boMGERE sHh AW herSHE Roftfnunication device is operated in

another manner.

[0015] Figure 6 illustrates a method flow diagram listing the method of operation of

an embodiment of the present invention.

Detailed Description

[0016] The present invention, accordingly, advantageously provides apparatus, and an
associated method, by which to facilitate the delivery of, and processing of, push
content.

[0017] Through operation of an embodiment of the present invention, a manner is
provided for operating upon the push content in a manner that results in a reduction of
the amount of outdated data that is communicated and that provides for processing of
the data without need for an application with which the push content is associated.
[0018] When implemented in a radio mobile, or other, communication system, the
push content is efficiently communicated and processed, available for display, such as
by viewing or play-out, by an end-user of a mobile, or other, communication station.
The push data is communicated in a timely manner while also permitting the
bandwidth required for its communication to be reduced relative to conventional

mechanisms and procedures.



by view ng or play-out, by an end-user of a nobile, or other, conmmunication
station. The push data is comunicated in a tinely nmanner while al so
permtting the bandwidth required for its comrunication to be reduced
relative to conventional mechanisns and procedures. 3 [0019] In one aspect
of the present invention, special attributes are introduced. The speci al
attributes enhance the delivery and processing of push content. [0020] A
replace attribute conprises a special attribute that, when operated upon a
notifi cat [¥HP] 0 ene aspsett efrthe gasant isuendieneepacial eftiutporre insedicad ghet of the
notificat,Qn:.1 .4 | B Jhs smssion, inits

pr ocessi né‘?& girl a\%ﬁ?}bt}t?szer@l&g%ocﬁ%%1@\&%%{&;&?%%5?@?82? *I%Incolhge%gperat ed upon by
this attr[(20fA mplage nuabuterotmprided @ spesidlentributedhit, Sultacipepitédtpord § queued
and delivered to an appli cati on tha(;_uti lizes the notification. [0021] A
backgr ounBObHGHER sk Srg-oRtant el eutiated inforpationy amang Batt of Bwrotifisatioiskgr ound

rocessin i : : ifi 4.0n £ M LS.t he
POttt at o pphBbite, MOCh@RR! At BndthRtof s ppERUg or RARTUSRIES,
i.e., is MBtengcudtifisatidn teatiecattdupordby iloe atigeute, eyl atoss uprt@datsiceh@ent, St or e,

performed_in background node, rather than in an actiyve nmode thereby
permtti nﬁeroﬁ'(a%?sﬁFP%‘ﬂé 150 G etaf‘é)r%‘gﬂ'%e\?eﬁot%@ﬁﬂ Onaﬁ‘&ﬁ‘ggﬁeﬁ)ntp'% not in
an acti vepgifadaBon] 0022] I n anot her aspect of the present invention, the
special attribute operations are carried out on a notification at a

net wor k dEWREEA bagkgronsd arpcegsplg atithutnisswpther speciab attpiwsy Aseackgroungr i or to
cormn! cohk AR AL, WIS EL S50 By B BB arh PO aEFe 00
oper at i ongropesstd e et applidatbn fis aat hdRingdeboiendtt ftiveMAAgidhie@®n uUpoON
the radig air interface to the nobile conmunication station, permts,
e.g., w tHOHEsHasEt ipdgiesaReryigpptatercaparfarmed dn atbeskarenndonode ratherdgan
o) cok e P, g ORI SRR WPROGEr AL ol Rt e, T
whi ch not afplicationois Rotinentactied statand whi ch notifications are outdated. By
removing ﬁ)"& negnorﬁ'?ériagli)e%?g% t re‘:spr sreim(;) {nv%r?tignrj%ier sl}egi%{]asltrt?ﬂ;susté (c))gerggor}g/a a>1/re of the

carried out on a notification at a network device, such as an application server or a

proxy server, prior to communication of the notification by way of a radio air

interface to a mobile communication station. When embodied at the network device,

the operations performed upon the notification, before its communication upon the

radio air interface to the mobile communication station, permits, e.g., with respect to

the replace attribute, removal of outdated notifications prior to their communication

upon a radio air interface. The notifications are, e.g., time-stamped or time-ordered,

thereby to identify which notifications are timely and which notifications are

outdated. By removing outdated notifications prior to their transmission by way of the

radio air interference, radio bandwidth consumption is reduced.

[0023] In another aspect of the present invention, the special attribute operations are

performed at the mobile communication station. When a replace operation is carried

out on notifications, once provided to a mobile communication station, the replace

operation removes outdated notifications so that the notifications are not displayed

and viewed by an end-user of the communication station. Only timely notifications

are viewed. Notifications are time-ordered or time-stamped, again to identify at least

a relative timeliness of the notifications. And, by removing the outdated notifications
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radio air interference, radi o bandw dth consunption is reduced. [0023] In
anot her aspect of the present invention, the special attribute operations
are performed at the nobile comuni cation station. Wen a repl ace
operation is carried out on notifications, once provided to a nobile
communi cation station, the replace operation renoves outdated
notifications so that the notifications are not displayed and viewed by an
end-user of the communication station. Only timely notifications are

vi ened. N8t theimelileoviationy Emitedwslospgseipaee dra mohie stebiop aucuedy dgsa likelyitdent i f y

at | east Lye-t] iness of the notifications. And, by renoving the
out dat ed R%ﬁ%lﬁe&ﬁﬁ%ﬁ%&é@hﬁ the nobile station, limted storage space at a
mobi | e st §02dh Wihemuehé sbdckgiouhd kployessing haribstedidayperuted tat hepacdbilg. [ 0024]
When t he background processing.attribute i s, operat eﬁ at the nobile

comuni catPBRMECEHPY ﬁfa“BE’e?%ngEPr‘Fé UF PEHRIRE Haen tpdHcatiens Muewad ¥nthequeued

at the npRibiie ERAMMaGEH QoL E‘j{i Hon%ﬁﬁﬁﬁﬁﬁ@?@dﬁoé&gfﬁ%r@%ﬂogg Qgessi ng

operations, an application wth ich the no I cat1 ons~are assocl at ed
need not beplwetipw withPeiey thearotificationis dedassbrdatedneddina theartivs eDelegudt i f t he

rocessi ng._operations, were requir 0 be delayed.until the,agsoci ated
gppl i cati gﬁmg%i@ﬁtgm&]élt ‘i’tb%rwﬁ%ﬁﬁ‘ﬁf?ffh? ST e ‘?f%tfﬂﬂsf‘?’?ﬁtr?weaﬁ@%per ation
of the spaghpdd atil FdUsb@SatetPApliclRr BdcbAes 8RB ccOMMUNi cated in a push
content comuni cation schene, the end user %Berl ence relating to the

comuni cat@®BAal dbrayigh ethgs tisatifieasionwind aplemtion ol the apean ﬂﬁlfibltt?ﬂa yposh
tent i I.n th d, ot her aspect therefore
content. & SofRURRRe Lo kAR 155 AR ShAGTgERE e R iron

devi ce opexpbiesctetfingnd thiocanBusiBattNcevite aG08MRivEa fhetofmei®tio
notifi catifn processing attribute identifier is configured to identify at

| east a fPHOE PYEh et isehengedat i on processing attribute. A push content
oper at or j L. ngli .0 t T e .
ot 1 oat [ RRBLRPRES b EREFhYSol: MRERE iR A bh WlochRaTEb B0 i

oper at or pvoedf ifgurae cotromopertiah e deydon djfeeablpusliswmnt @nta ipsia caiaer

correspondi ng to an appropr,ate. nqgtification attrihute of the at |east the
first sel SUREYOIAReT SERTP O BrHEUSR i Catsine BhBte identfier is configured to

identify at least a first selected notification processing attribute. A push content
operator is adapted to receive indications of the first selected notification attribute and
to receive push content. The push content operator is configured to operate upon the
push content in a manner corresponding to an appropriate notification attribute of the
at least the first selected notification processing attribute.

[0027] Referring, therefore, first to Figure 1, a communication system, shown
generally at 10, provides for radio communication between a network part 12 and a
mobile station 14 by way of a radio air interface 16. In the exemplary
implementation, content is communicated both by the network part to the mobile
station and by the mobile station to the network part. For purposes of describing
exemplary operation of an embodiment of the present invention, communication of
push content originated at, or provided to, the network part to the mobile station 14
shall be described. Such description is by way of example. Communication of
content by the mobile station to the network part is analogously carried out.

[0028] The network part is here shown to include an access network (AN) 18 and a
data network 22 suitably connected theretogether in communication connectivity.

The data network 22 here forms a packet data network, such as the Internet, and
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[0027] Referring, therefore, first to Figure 1, a conmunication system
shown generally at 10, provides for radi o comruni cati on between a network
part 12 and a nobile station 14 by way of a radio air interface 16. In the
exenplary inplenmentation, content is comunicated both by the network part
to the nobile station and by the nobile station to the network part. For
pur poses of describing exenplary operation of an enbodi nent of the present
i nvention, comunication of push content originated at, or provided to,

t he netwof¥DBYRicatieh devicesppich as sheaanpdgation sexyes |2 thet catens pegenesirsh

descri pti Q&t-rﬁ, AN shaY a?%gr%?,q{gpéir?be &%égg%ﬁs"ﬁo;ﬁtaicgﬂteﬁi I‘Ou];a'glt.ent by the robile

station to t%e net wor’k I's anal o carried o [ 0028] The network
part is hEo29EMwnettvork pat side ireiudes a @sscynetwo 2k, Hefd\orih8ctad tb the adads@ net wor k
22 suitably cqonpected theretogether in communi catign copnectivity, The

dat 2 net WBSROTD TS RE 10 bt  OREReAZ. dapBlHOIEE ot S RPHE ORGSOt B net , and

: WOT'K A t et taihs.
comuni £ath MR 1JeY¥heESions UsidrAdnt RxaPR) t&aﬁﬂﬁggesﬁﬁ%gyﬁy 5@3{3 ghatains

or generates, content, and'shall, at tines, erred to as a
cont ent pnawoder And AE2PxTRervoepautries patitccaivimlcsnphahdeshanpbix ytatien ver 26,

here conngcted t.0 the access. netwrk.18. and to the data network. 22.
Content | SBUPEEAT e FIRESSDY PTGHE SR air Thrtadhy 0 sl That CORGEARE onal
oper at i ONgn fooHk GEbHIIL staliBn BY P4y of BleMBlioYr MRYfaed 14.he data network. And the
pr oxy servergferforns a direct wireless push to the nobile station by way

of the acl®38] hertapirdata hareitheeloreadito aanetifications, acpushedio the bwbiastation
forwardin h Dhi | t at i,oNn . wav..of . the.radio air interface 16.
90501 “ ool dhiVet e LOARIRBNL f &b HHdeIR ol ViRl {ficBSeBurleledy g0 75 1P

nobi | e st ¢ inade by thedBbbilktstatione THRtrhdbikaktdtdASnéladdshembEdr RirGliaty] e W t hout
requiring separate requests to be nmade hy the nobile station, The nobile
station iereseried by Favsmis pagi 3o and pyrecHee part pr dbe medilepsiation alagisni t

part 32 apdnel 6 YokfnPUion%s, HaGIORINE 3FaUd WoRlAdn, IAChHdESrg, CONt ent
pl'tca an Bp

client 36, representative of ah a tion, I'cation nvi ronment,
or, gener ¢emdlohyent opgsheriginta pushatagentnbat wessunos tcentenimshetitottbe todileobi | e

station. And content data 3 associ at ith the content client and
met adat a g@)tg% eAnc? GP]Ptﬁ%tr&é‘h g%vr.ﬁssoc(l)ate(fl W(lat?x tme content client and metadata 40 are

further shown.

[0031] The content provider embodied at, or forming, the application server 24 offers
dynamic content, e.g., a push-enabled XML web service, and supports content
subscription by, or on behalf of, an end-user of the mobile station 14. When content
is to be communicated to a mobile station, the content provider sends the content to
the proxy server 26 that, in turn, delivers the content using a notification mechanism.
[0032] The proxy server 26 interacts with external content providers, such as the
content provider formed of the application server 24 and with mobile stations, such as
the mobile station 14, and the applications resident thereat. In operation, the proxy
server further mediates subscription and notification work flows between the content
provider and the mobile station and provides miscellaneous radio optimization
services, such as protocol and format transformations, scheduled delivery, temporary
storage of content when a mobile station is out of communication range, broadcast
services, group subscriptions, and other services.

[0033] In the exemplary implementation, the mobile station further includes apparatus
42 of an embodiment of the present invention. The apparatus is functionally

represented, formed of functional elements, implementable in any desired manner,
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[ 0031] The content provider enbodied at, or form ng, the application server
24 offers dynamc content, e.g., a push-enabled XM. web service, and
supports content subscription by, or on behalf of, an end-user of the
mobi |l e station 14. When content is to be communicated to a nobile station,
the content provider sends the content to the proxy server 26 that, in
turn, delivers the content using a notification nmechanism [0032] The
proxy server 26 interacts with external content providers, such as the
content p¥usti He by fhsgdiedre omplemaenighinn, saftwere seplgmentagornusing taleanshing e

stations, ?’&Eﬁﬁb@%ﬁ%n, S%%E%Fqg%aa%%%@?and the applications resident

thereat. In opera server turther nedi ates subscription and

not i f i cat i0084Wohkaffamtss det inekuded metadaas stsd shopmoat i40etharin dsdolbiatadomitit e

station and grovtin‘%?s én cel | aneous .radi o optim zation, services, such as
GORER{HA $9-4

prot ocol &f _ 'ﬁ]%‘?’&e iR SRdudes EdHnktp Aetmiadimentod sogsept st or age
of cont enfy WReH, sl Rrim Adichod cgsiwme%éﬁlét%?iﬁ aieﬁ.g.@raf)adcast

servi ces, grouP subscriptions, and other services. [0033 n exenpl ary
i mpl ement teiapplicatioe depdppmentt tine.o i ifeuratdipr the motifide®nappamsshg sittrid@enf an

enbodi ment_ of e _present, invention. The apparatus is.functionall

repr esentaera?mféga r}létg tﬁ? oY (}fi{?ﬂgbg’eff'%’n@%?ns ?I?H%Wﬁ'il%ff@?ﬂ"éﬁb‘rnéng Ahasfy ({Tesi red
manner,  feSt@TicASoRYprbAkidWRce aftiilte AR AHAQN to S LPRE@LHDATIPITRA AL | ON,
using algorithns executable by processing circuitry, and firmvare. [0034]
The apparseRptar eocontrat pwabesing beimede avilebledprothn mbilgtatiohat i s associ at ed

with the e. t,adat a i ud ur.suant, t qQ,anenbodi ment
of the pr[ggggﬁ?ﬂé ﬁ&ﬁ%ﬁgﬁuﬁ% t 1 &?Segnflg?rﬁﬁneé %(S)P ??iaga?l?%%orpggbezg? ng

attri but eileftifedr iddrgified dechotiicgtion Plocesting atpibhies aindahe gptebARIGBHE td NE.
Alternately, the notification processing attributes are |loaded into the
content clihpddenttisr ta B proyidednwifphe etwerk provisiosing pivabpeaged tothe  he
notificat kst On] ¥y ar |.i i on: depl oynment
doscri pt or2ayeRAYpIPALA. BbfLRULEE o i@IEE, bR SRR RIS AIA": X Ton.
[ 0035] Thia thppeamailay ifpltdrtmtationcinathesuacontelemdtidaty, idbatifad aadhompsonat or 48.

oper at or  IEBRF 8l TBROYFHES: HETTOT B QBT ARRIREhTHE Ter btk

provi si oniggradlstdohRiulifs t1R8dclkMchi @t the proxy server 26 is referenced at 54, and the
apparatus embodying such elements at the application server 24 is referenced at 58.
In an exemplary implementation, different operations are performed at the proxy
server and at the mobile station; the different operations, however, serve the same
goal of timely removing outdated content and preventing sending of such content over
the air and/or displaying such content to an end user of the mobile station. And, in
one implementation that uses a keep-last scheme, noted below, use of the apparatus
58 embodied at the application server 24 is obviated.
[0636] Here, the apparatus 54 embodied at the proxy server is shown to include a
delivery queue 55 and push handler 56 as well as the content data 38 and metadata 40.
[0037] In one exemplary embodiment of the present invention, a replace outdated
attribute forms a notification processing atiribute. The replace outdated attribute is
used to indicate to a content client 36 or to the proxy server 26 rules for replacing
outdated content or rules for replacing parts of outdated content with new content. In
the exemplary implementation, replacement is performed by the operator 48,

wheresoever positioned, when the content has not yet reached a final processing stage,



receive part 34 to receive notifications, i.e., content data, pushed to the
nobil e station. In the exenplary inplenentation, anal ogous content

net adata, identifier, and operator elenments are enbodi ed at the proxy
server 26 and at the application server 24. The apparatus containing these
el ements at the proxy server 26 is referenced at 54, and the apparatus
enbodyi ng such elenents at the application server 24 is referenced at 58.
In an exenpl ary. inplenmentation, different operations are perfornmed at the
proxy sefde lsé’Fﬂi’gEtfort HEWHEO?Y @esndiusern; By Heingises deamd usgederienss, is however ,
serve the%rﬁl%g d.goal of timely renoving outdated content and preventing
sendi ng o suc?‘n content over the air and/or displaying such content to an
end user Qf38hi mobthee extmpiaon.implahentationp e backpt@menpaicesingt hatibwses a
keep- | ast .sche noted bel ow,. use.of the apparatus 58 enbodi ed at the
appl 1 cat | BESahe ety PRI RG AT PSS KERGIEY Hehe SpuFRRE G2 GRbod: ed
at the prexywis@é, @k a§ aﬁ'&&?‘éﬁpﬁdﬁtibﬁ‘@lle%l@?m@nt &%&ﬂri%@{ ¥r BULUStem AT RLSh

handl er 56 as well as the content data 38 and tadata 40. [0037] In one
exenpl ar yTherbackigieund processimgmtedots, wheneoperaied by the phamteroist datldyy a
attribute faqr .a . notificatiqgn processing .attribute. The repl ace outdated
et i but e ETTEB B oSf oot PG RD e Brifteg et Sakcgliont § TG VpRbxy
server 26d¢rala@s af wellrRplRcion@ordibitd HeBirech ARt BhteR protdsedd fobackeRuAGT NY
parts of outdated content with new content. In the exenplary

i mpl ement &4 frcerewidiraedasent is perforned by the operator 48, wheresoever
posi tione t enf . hag._ho .r eache fipal _processing stage,
7 e.g., dﬁ)s()[%%?g% ?gorp%f\}l{yéw }h%’ b?/het hltéOt}gﬁ: tl!l;fge?).poc%ls doi %tgh%“g?s’t e é’lﬁg user
exper i encénplsmentagiom \ves added0Bd8he IconApineea@x Bapbd into ithe kah@niaky on, a
background pr ocelssi ng attri bmtﬁ forms, the notification processin

at tri but eSOMFE Clichk S oS, At 1R APPEFALRT PioBISHIAG SBEe. efliemphe, theuch as
at an appj QR : : t t i The
Packor ound oy EHgf i BRIGHTTR, spiERaloRhaloBhe dtublh S onl iRk 0 [ 2y by
a cont enbe mhieamtailhble forordsscecmsbBwarenverpontis. associ at ed target application

is inacti dormant as wel | s al so to coordi nate between the content
process edﬁl Oﬁ)ﬁ%@c?‘ﬁfné’%ﬂ oPgAHoR 8f %ﬁ COTRPSHER system, (Ee?lVel‘y and processing

of notifications that relate to the same dynamic content is carried out. Notifications

that relate to the same dynamic content are referred to herein, at times, as like
notifications. When multiple like notifications are maintained in a delivery queue, or
application message store, available storage capacity is inefficiently utilized as a
notification with most up-to-date content overwrites data contained in all other like
notifications. The notification with the most up-to-date content is typically a most
recent notification. An example of a like notification is a subsequent weather forecast
pertaining to a particular location, a subsequent stock quote for a particular stock, etc.

[0041] In a replace outdated delivery mode of operation, a replace outdated
notification processing attribute, herein also referred to as RO, provides a mechanism
and a methodology for replacement of notifications that contain outdated content.
The replace outdated attribute is realized advantageously in a system that experiences
a backlog of like notifications in one or more of its application message stores, such
as at any of the elements of the communication system 10, particularly the content
provider, the proxy server, and the mobile station. The backlogs occur, for instance,
when a content processing rate is slower than a content delivery rate. Additionally,

backlogs occur when low control rules suspend the delivery of the content. A backlog
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[ 0039] The properties, i.e., the notification processing attributes, in one
i npl ementation, are added to the content netadata, | oaded into the server
proxy or content client, as shown, at the application provisioning stage.
Alternately, the information is added to the application depl oynent
descriptor or content manifest to be nade available for a device or

sof tware conponent. [0040] In exenplary operation of the conmunication
system delivery and processing of notifications that relate to the sane
dynami ¢ calst ecturs whema tirgel cntent Modsufriec &t wcivailabid &ir anedxi¢rsled petipd oS ane
dynam c cont ent arg?%?ferred. to hereivﬁq,f at t#ﬁgs as _li.ke notifications.
Vhen nul tH1Bf-e ANfia SIS FORFIR L OGS WHER it OPHRLSTHCEPREPTI PSR L, or
appl i cat i QRsieeS 33Ge o B Qe siBMAbhARY BusdeptiBlgetC BBART Y al fadid&hf mebait | y
utilized as a nofification with nost up-to-date content overwjtes data
cont ai nedcdmmuenicatmiystein. kKBor ingtpide, thet inobide stitien kbis aneetimesrpogitioned he nost

-t o- dat tent i t. VpI LIy . { t il | . I f
2711 e notttaar s Purld iR o S hPRk dp FERRR R okt SRk R iR © ©
par ti cul agmoll@Caich Oy, whes Wpsde plirsgiaCle gudiie: tdéphanieacdll. cuhad, @it ack, etc.

[0041] In a replace outdated delivery node of ofger ation, a rePI ace outdated
noti fi catsraerepryciwationythat respisuinea Pry BSTHPdaisERtFles Racklogs ©b ngaligdBons ovi des
a mechani . I ot f o) t
cont ai n GF G RpBIHERE! GO Bode BB EETRReR vlOHC [ BIURE
advant agegttiduye ¢an, @ syl irstantémbveEd petimgtnoesnurdcdmelfhibgeof |1 ke
notifications in one or nore of its ati%glicatio.n mess %(rta. stores,

h
any of t hiOdzle iR capyingneutc iRRITT QFidaid s3psradiong AOURGHORE areapidsihe
content  pAVideri }Qﬁsﬁrﬁxlﬁnﬁegﬁéﬁfﬁs GNthd RSB b(ﬁlté{ta&drﬁaﬁnedﬂiﬁ? th@ckl ogs

occur, for 1nstance, en a content procesSing rate is slower than a

cont ent dedtificetigns; &yepropulidig fimnatamping, Bacdst ogdo-detemotifikation iswdentified ol rul es
suspend the deliver f the content. A. backl 8 al so..occurs .when,a target
contont cHREURLR SHeTU ket istiatsr qoeiod b Bk arefr S8 B MTnll g ' 2
backl 0g sguBfihdresmdOGaEHIFWASD & GRAT Ridkt SQMHCERPT AHRASONTERS §ERSdddD

bursts. Any of these situations is susceptible to occur in a_radio or

mobi | e  codditinnally irevkiny of eafificrdens wish saspect ta Weqnomessegaidgniibers (Ws)s
Zg{rgt Lmngiis%sz)lrélpg@g? Ry_ﬁ% ﬁe‘é«%ﬁﬁ V’f’fn%%%h gllijer llls%%ftL{n?(iﬁ%lm%rsaéesidglﬂ?ﬁ)(!aﬁoﬁs(,) receive

the operator is able to replace an outdated notification, or part of it, using

as at

identification information from the replace outdated attribute of the replacing
notification.

[0043] Additionally, a manner is provided for correlating notifications with respect to
dynamic content contained in the notifications. Grouping of like notifications is
facilitated. And, in one implementation, the operator performs a replacement
algorithm for replacing outdated notification. Execution of the algorithm provides a
manner for replacing outdated like notifications with the up-to-date notifications. A
replacement algorithm is implementable, e.g., to be time based, identification based,
or transformation based. And, in an alternate implementation, rule based algorithms
are used. For instance, in one implementation, the metadata 40 carries rule
information or provides a link or reference to an external rule. When transformation
based, the replace outdated attribute, in one implementation, contains transformation
script, e.g., XSLT, or makes reference or link to a transformation that should be
applied to an outdated notification message. A radio communication system makes

particular advantageous use of a replace outdated mechanism. The content processing
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node, such as when operated pursuant to a voice telephonic call. And, in an
energency situation that results in a peak period of traffic, backlogs of
notifications are susceptible, the use of RO processing associated with
the replace outdated attribute can, in such instances, avoid or limt
comuni cation failures. [0042] Wen carrying out a replace outdated
operation, notifications are ordered, such as with respect to tinme stanps
of the dynam c content contained in the notifications. By providing tine
st anpi ng, rate obs radip comnuiaicatipmsysténe as sonctirges demen thie the combang deliverget of

lik tificati . [ by th t tine. st '

or dor g i S e MRek TmAes efwert afREhR e fuld FFic SR Hib:Res

provi ded. jn Agdt WiRnat hiwdrk aaddiebmilyn@ld ol hatiohfite Hathi 6{%@@?&@@ uni que

message identifiers (IDs) is also provided by the operator. Through the

use of unfhjtrcteristisnge wWitkbess irfeheerks gnd the mpbiliiyeofaa arotiils dicn, tly Halbl ace an
f dat ed ce e . ( o e .

R e A L LR L S

Addi t i onaisl §usceptibRNie sevieBanpé.oWVH e theolink ds rselertd, Ndtie nietil riyCeft taatentVist h
respect to dynam c_content contained in the notifications. G ouping of
|i ke not i $usperded futil dhe fink iy restared). Al alsontogpreveniseatehpyerflew, atithe
oper at or rdER:-a I i t cl d
o1 11 oat Hopae wBEich, NERbAE SRy ShBRh HElCR BERR ol BT aci ng
out dat ed teniperariy sdspecadingtie conteht ddlwetyp-t o- dat e notifications. A

repl acenent rithmis.i mentable, e.qg.,.to he ti based, ..
i dentifi c&oﬁﬁq?ﬁ%@a Ohergion PLihe %fgpﬁar?ﬁwtsiﬁt ulegifier ptfhe FOBIE Sitig e
i mpl ement gt Ghe nétWofk HAE SGRAIR T Ry séir(ré‘rl d%%ﬁﬂli%a'ﬁ@ﬁ séiel 8OSRickloB oPNe

inpl ementation, the netadata 40 carries rule "Tnformation or provides a
link or redtdraations tsoaltaviated er maiderledseof Wraobleman®ftenrihe ireplaccheidated t he

repl ace o]:l# g%tee ratr&rlbut in one | IS ré%nttat Lan,.. colnt ai n )’; a_nsf(t)rmatl on
scri pt, e.é’., _ Pregm ktg)é ]lpﬁtfoéﬁse?'n_ _If ?r_fnnl? G P SRS ati 't hat
shoul d beyp-ap@htk edtifientdn. OAlidlakedren@t, i driaid RLafRISAY e sbxt mAdFiBations

communi cati on system nmakes particul ar advant ageous use of a repl ace

out dat ed basethaHpos nheiTitnesont enivapr obléasataPrdgingapwcedures cadli & eWH#uni cati on
system| Sal?e%&lgrmsg éelrﬂ% Fodt h an érﬁgr GROt r?o%ﬁcgt%ﬂsv €'Y another exemplary

implementation, notifications are correlated with respect to the dynamic content
contained in the notifications. The correlation comprises, e.g., generation of a keep
last ID that uniquely identifies a data record set affected by the notification and,
hence, a group of like notifications. The keep last identification is formed, e.g., from
a data record type and data record keep pairings, one for each key field data field
defined in the notification. A keyed data field includes a field that is mapped to some
data record in an application data store. In the exemplary implementation, for
purposes of simplicity, the order of the pairings in the keep last identification is
defined in accordance with the depth first order traversal of the notification data
structure. Other orderings of pairings in the keep last identification are also possible.
The resulting keep last identification describes all of the keyed data components that
might be updated or inserted as a result of notification processing.

[0045] In various implementations, various replace outdated attribute values are
provided. First, in a replace outdated equals replace previous mode, only the last of
the like notifications is replaced with a new notification message. In a replace all

previous mode of operation, all previous like notifications are removed and a new
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rate, sonetinmes due to |imted resources available at a nobile station when
operated in a fast wireless network. Additionally, due to the volatile
nature of the operating characteristics of wireless networks and the
mobility of a nobile station, the link defined upon a radio air interface
between the nobile station and the wireless network 1is susceptible to
severance. Wen the link is severed, the delivery of content is suspended
until the link is restored. And, also to prevent content overflow at the
nobi | e stratifisation areseags igiaddedie the BFSTHEP tSiPF-ot HcB FPlesnerted saralnt
delivery ofyar.. uspending. .t he. | v.er . -Thr ough
oper at i on‘%é%ac{xﬁe%g r I;I%I‘){glt:% I]éut d%?gd’ g]tet I?(lﬁb%ct% g%n?gﬁﬁg%d é? ttxlﬁel[ir%t)i)ﬁqatela-ljis1t ation
or in theatirtfur®iskeplacdd withiameasnmifichien miessaye.s &t v esplaae fegpplencatoidenf ser ver,
the backlog of notifications is_alleviated or nmade | ess qof a problem Wen
the repl atRErgiang fesyruciyrodd he 8oufation Jesssigy CGF"Wﬁ? I Fi)g\%’,oao st recent
notificatLiofehSieORNELACLY. MR dBFkatdiPsifftAlsy, (HlidbAGRtLON attABite i8S 2
result, ordering is (?arrle out to sort notifications based upon their
times of minidved/fromAh teassek estave ded ihegspprificd dlenest tamplaced with tlwegontent
alternately be carried, out_to order .th tifications. I n another exenplary
i npl enent%ﬁ/'ihSHFWﬁlﬁ’lﬂiﬁF?tb‘H]t imcoélfeél?(ﬁ’gh]‘eéggﬁe&r \Rﬁ'teﬁ e?%’é%&?nt?]&si%%’ & nani c
content  goRLA 8@ thpe, 06 BOL IHid£AVRREBSor 4 Mk 40k Bk LY ME| 6@ €. 0.,
generation of a keep last ID that uniquely identifies a data record set

af f ect ed #fyeatrhe Inot rdplasat irowfamdtion agdse they ngH Begionf mpsspee sontpmsdhei ons.

The keep ) ast identifdcation i.s rmed,. . I . rd type and
data reco @SE%WEB%?@P%@,OHEH% ¥ I)O(r)bee%Pé%legaga P ?ljélf:@m{j% gﬁ? [itl g?ﬂéff@a 8\91 1Eed in
t he noti fjcalemificafiok exembutatia dpeeifidd, vel wdal previctk dnbtitidatiss. maghed t o

sone data record in an appljication data store. In the exenplary_

i npl ement Wenséimatign informytnsels pagsesiedpt Bees g aftpched XXRde T dpcumpentyaiipk ngs in

t he keep td ificatioqn.l i I dance with the depth first
or der tra!\?gar%s}%E’g1ra B{n{#el&ﬁ’o(%ri%pfdéé ia%ﬁa%%%?@aﬁ%l?a&?%.r e. Ot her orderings of

pai rings j0046hwHeaahe tephice batenteil fhitthbtc dnoparated s rqpbess iallIpeeviotheodegsul ti ng
keep last identification describes al]. of the keyed, data c nents that

m ght be HpPRAcEd EthRIspiesniedsand the gldest ofiks gofifipations b%febﬁggﬁ%f& tﬁa. [ 0045]

In varioug. gy BRENRAMGs YA' URESIEEP! 3GEcidhdat aflisahigotiith Epdtaliyes are
provi ded. B rst, 1n a replace outdated equal s repl ace previ ous node, only
t he | ast mkervation of the rate of dynamic content delivery. An add replacement algorithm is
alternately employed. When executed, a new notification is added to the application
message store, according to its ordering rules, and all like notifications are discarded.
When this replacement algorithm is utilized, the order of the dynamic content delivery
is preserved.
[0047] The following examples demonstrate application of the replace outdated
mechanism to a different type of content and the manner by which the replace
outdated operator identifies like notifications using various identification calculation
procedures.

[0048] The following method considers the following XML definition for data and

messages:
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the like notifications is replaced wth a new notification nessage. In a
replace all previous node of operation, all previous like notifications
are renmoved and a new 10 notification nmessage is added to the nessage
store. In a replace outdated equals replaced by IDwith ID="# #", the
notification specified by the identification attribute is replaced with a
new notification nessage. In a replace fragnent node of operation, the
structure of the notification nessage corresponds to the XM., or other,

el enment t4&piiwatiep|SeowdppThe notification specified by the identification
attribute is retrieved froma nmessage store and the specified elenent is
replaced with the content of the new notification. The content of the XM,
or ot her,<ekement-Ctonbayns,” ey intdheldtbitrary data type, such as a binary

value, or a link.tg an.arhit{ary datari@-g., video stream In a replace
transformati on node, the notification rressa%&e: contains the transformation

i nformation t hatt el B tapptiteddt SYRPpAFE T OWEEr” out dated notification, if
an identidfjideasion attribute is specified, or to all previous notifications.
The transformation information is presented, e.g., as an attached XSLT
docunent, a link to an XSLT docunent, or a link to a transformation

handl er. {G062612"0ndi eRhesEapkace sbiitdat'ed attribute is operated in a

repl ace aldieps evinedrsstidaeiclazt eppacetalgdrithmis executed, and the ol dest
of like ng}dé:(ggati ons is replaced and the rest of like notifications are
di scar ded. ecution of this algorithmpermts reservation of the rate of
dynam c content delivery. An add replacenent algorithmis alternately

enpl oyed. <nABenyexecid egyod theavinattfi cation is added to the application

nessage store, g\%ﬁgr i.0g.19:L1s ordering rules, and all like notifications
are di scarded. " en this yrépjf ace%r%%t al gg?i thmis utilized, the order of

t he dynani/cegdifisént delivery is preserved. [0047] The follow ng exanpl es
denonstrate application of the replace outdated nechanismto a different
type of content and the manner by which the replace outdated operator
i denti f i el90H9KEharor MyNatificotienlistongidgeadiasdallewrsnt i fi cation cal cul ati on
procedures. [0048] The follow ng nethod considers the foll ow ng XM
definition for data and

MyNotificationl RO="replace-all-previous”>

<myField>
<intField>»1234</intField>

<stringField>
<stringField2>foo</stringField2>

</stringField>

</myField>
</MyNotificationl>

[0050] Here, the intField uniquely identifies the data contained in a notification
message. See, e.g., the value of the key attribute in the “DataTypeA” definition. The
replace outdated mechanism uses the combination of application name, message
name, and the value of a key attribute to identify replacement identification. In this
example, the replacement identification is calculated as
<someapp::MyNotification1::1234>. In another example, predefined XML clements

are used for identification calculation as follows:
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messages: 11 Application: SonmeApp <data nane="Dat aTypeA' key=-"intField">
<field nane="intField" type=-"int"> <field nane=-"stringField"

type=-"Dat aTypeB"> </data> <data name=-"Dat aTypeB" key=-"strField">

<field nane="stringFi el d2" type="string"> </data> <nmessage
nanme="My/Notificationl "> <field nanme="nyFi el d" type="DataTypeA"'> </ nmessage>
[ 0049] Then, a MyNotificationlis considered as follows: MNotification
RO="repl ace-al | -previ ous"> <nyField> <intFiel d>1234</intFi el d>

<st ri ngFi&lads e=edrei NG L0624 :G8@ s RPT P P U PSS YYREr T ngFi el d> </ nyFi el d>
;/Nyhbt if;hpﬁﬁkbenn$%e$OQ59} Here, the intField uniquely identifies the
ata contai ned .i_n tification nessage. See, e.g., the value of the ke
attribute fﬁy?ﬁgtgggﬁgﬁ§%:5§>definition. The replgce out dat ed nechanisn1y
uses the corbkeraligf/6Pkeppl i cati on nane, nessage nane, and the value of a
key attribubeyifabdentpiyictapl acement identification. In this exanple, the
replaceneg; 'dgntification is calculated as

<soneapp::ﬁﬁ tificationl::1234>. I n another exanple, predefined XM

el ements are used for identification calculation as foll ows:

[0051] Here, the XML elements <app>, <type>, and <token> uniquely identify the
data content. For the example XLM notification message, the replacement
identification is calculated as: <StockQuotes::STockInfo::RIMM> As a result of this
message, all previous RIMM quotes in the message store are replaced with the
information contained in the payload.

[0052] In an alternate implementation, the message has the following structure:

<data expire="02/13/06 12:00am" RO="replace-Iragment"
ID="StockQuotes: :StockInfc: :RIMM">
<payload>...</payload>

</data>

[0053] In another example, the replacement ID forms a value of an XML element:

<data RO="replace-by-1id” ID="1DZ3AC1l7">
<app>rStockQuotes</app>
<type>StockInfo</type>
<ID>12564BF2</ID>
<payload>...

[0054] In this example, the XML document contains <ID> element that uniquely
identifies the notification message. For this XML notification message, the replace
outdated processor finds the notification with the identification element value
matching the specified identification attribute, i.e., “1D23AC17”, and replaces the
notification with the new notification.

[0055] When the background processing attribute is operated, notifications delivered
to a mobile application resident at a mobile station permit update of the internal data

of the application. When a notification arrives at the mobile station, the mobile
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12 <data expire=-"02/13/06 12: 00ant RO="repl ace- previ ous">

<app>St ockQuot es</ app> <type>St ockl nf o</type> <t oken>RI M/t oken>

<payl oad>. .. </ payl oad> </data> [0051] Here, the XM. el enments <app>,
<type>, and <token> uniquely identify the data content. For the exanple
XLM noti fication message, the replacement identification is calculated as:
<St ockQuot es: : STockl nfo:: RIMW As a result of this nmessage, all previous
RIMM quotes in the message store are replaced with the information

cont ai nedepphicatina rpayma&temp@@a Zpay nptde, Bnngnhe-eagtivel dhidhstagplieationtine

reseage MaRnbe L8l bOMhOBORLEUShILE WA Ao KSR AR 0OARE: QRR™

RO="r epl ace: lf“ﬁa tock

<payl oad Haeceﬁéﬁamwiﬂﬂ Xatel Walpdated [aﬁﬂﬁf]apbﬂ‘mpﬁmt b@ﬁeﬂﬁ@ﬂ&b&yed eat epd acenment
ID forns a val ue of an XM. el ement; <data RO="repl ace-by-id"
| D=" 1D23AeSER" RRERENAS BSEPEFgs foregropad gracgssing sy Pﬁr?wﬂ yipehe

pest
<! D>12564;ﬁ%§4riﬁ'8% %@%&4(‘}1] Rindame Qﬂ%lngleﬁb;‘% ?«hr‘ch% AARAIE not?ﬁ@at%%wﬂ@r?“”em

cont ai ns unlque entifies the notification nessage.
For this ﬂiMappldxtahbn catlbaxd, esagive, ihe quepé deaotidichtitatsaghop tiedessioal. f i nds

t he notifw%g n with the |denglf|caf|on ele nt value matching the
speci fi ed Bnfher japREsaHAN 2% UBtRANCRYY Startedy hs el "cat‘%dprroéﬁﬁﬂs%ﬁc ®the

noti ficathQrcMiddy ddieq nens qebukf i cation. [0055] Wen the background
processing attribute is operated, notifications delivered
[0056] Through operation of the background processing attribute of an embodiment

of the present invention, updates to the internal data of the application take place
while the application is closed or inactive. That is to say, background processing of
notifications is performed. In operation, the application is still able to release all
resources when closed. By acquiring only minimal resources if and when required to
process a notification in the background, the data remains continually updated and
ready for the end user when the end user subsequently starts, or causes the start of, the
operation.

[0057] Figure 2 illustrates portions of the mobile station 14 shown in Figure 1 and the
application forming the content client 36 thereof. The portions analogously can form
parts of the network part, such as the application server 24 or the proxy server 26.
Here, an application 68, an application definition store 72, an application data store
74, and an application message store 76 are shown. The application message store
includes a message router 78 that is coupled, here represented by way of the line 82,
to a communication layer 84.

[0058] The application definition store 72 contains data definitions, message
definitions and executable scripts. A data definition exists for each unique data type
of the application and is given a unique data identifier. The data definition specifies
the order and type of fields within a data type. A message definition exists for each
unique message type of the application and is given a unique message identifier. The
message definition specifies the order and types of field within a message. A message
contains one or more data types. The scripts, e.g., are executable Java scripts and
operate on one or more of the data types. The arrival and processing of a message

triggers the processing of a script. The script, e.g., has access fo the data contained
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to a nobile application resident at a nobile station permt update of the
internal data of the application. Wien a notification arrives at the
nobil e station, the nobile 13 application may, or alternately, may not be,
running, i.e., active. If the application is running, each notification is
processed when the notification arrives. And, any necessary internal data
is updated and, if appropriate, content is displayed to an end wuser. Wen
the application is running, foreground processing is perforned in the
manner | uwithiedor inpeshgeA fAnddaeept asonmtinertoby mkdsege o shegiled by an
notifications mhqy %he application is closed, i.e., inactive, is to queue
the noti f PPAFFENSINEOR T heir arrival. Wen the application is subsequent!y
started, [JUBOPPRS FARMIRS cRERSIBSSE@a IR, ralekdd foCatd @iﬁqﬁ@waegpei, Rirhgls queue.
[ 0056] Through operation of the backgrqundfgrocessinp attribute of an
enbodi nmendata,gontains tppdisids: an mjeast psha sttipgatiess, the smale;dataetomrisgst a of t he
application take place while the application is closed or inactive. That
is to say,,background pracessing..of. tifications is perforned. In
operationfd$ﬁen%3$1%83@?§ﬁmi§e'fﬂ@%“%gﬁb to rel ease all resources when

cl osed. By acqufsldmgmeatintiiklaT tipk=Tiggeurces if and when required to
process a notification _in the background, the data remains continually
updat ed afrficldmeagy sorghi¢ld” big=1s88*S When t he end user subsequently starts,
or causes the start of, the operation. [0057] Figure 2 illustrates
portions of the nobile station 14 shown in Figure 1 and the application
form ng t[@eopAlleftithe HatepF (RGsiinpRy &ad typEhee pattiihahi aodlegonbeigngiag f orm

parts of the network part, such_as the application server 2? or ng pr oxy
server 260 thegpplicatiana Yphencatinple 682 camPapsil ISRETEN BRrPRCPIHOBLBFe 72, " an

appl i cati iy, Ghiéh B! Becified 4s 1 HadRifPeld g8 HRIEBSSAAR RIAmIR #af Shown.

The applicatfion nessage store inc es a nessage router 78 that is
coupl ed, b&dsting @mpesenttia thebyo!llectyorothotldebel updete82qr if the camponening wavt.i on | ayer

84. [0058] The application .definition store 72 contains data definitions,
messnge. HOR hARPDE SHRAERERE BT astisshirs f KU deri nit; o exists fof
each unique data type of the application and is given a uni que data
bdentifiecncddige Aaha 4ehhRMds@ipepeci fies

<field name=""simpleDataField” type="SimpleData™>

</message>

[0062] The message definition also preferably specifies if the background processing
property has been set. In this exemplary embodiment, the background processing
property is relevant only if the message is a notification. In this example, the

definition is extended to:

<message name="SimpleMessage” BackgroundProcessing=""true”>
<field name="simpleDataField” type="SimpleData™>

</message>

[0063] A simple script, referred to as SimpleScript is associated with the simple
message. Upon processing of the simple message, the SimpleScript also is executed.
The SimpleScript performs, e.g., some data operation, displays the data within the
message to an end user, or requests some other input. During processing of messages,

data updates from messages, including notifications, occur in the same manner in both
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the order and type of fields within a data type. A nessage definition

exi sts for each unique nessage type of the application and is given a

uni que nessage identifier. The nmessage definition specifies the order and
types of field within a nmessage. A nessage contains one or nore data
types. The scripts, e.g., are executable Java scripts and operate on one
or nore of the data types. The arrival and processing of a nessage

tri h SSi of a script.. The script, e.g., has access to the
d;![ ggggﬁtk} - rﬁ@%ﬂﬂ&iﬂﬁ@ﬁgﬂ@i@@g%‘a WE& , the aiqbile Sg?é@aéﬁi gesralet dha nessage
| S speci f hRdeR¥ @h paRBhlaf @hia0YpdGY BlORREsacd ARBHkes RS Y RImEXETP! ary

e data ty%e a

data type, referred to as a si , sinple , contains two
fields, amessigegeta mniieapplicitiog. datesieuld hakesplag. e Udmpahe expmplest. the <dat a

name="Si npl eDat a" key="intField"> <field ='intField' type="int">
<field na é’?gﬁ SSgET PER tﬂ?%/ﬁsﬁ'_'%’?fryi’ﬁ *‘E‘PF"S%%OFIRP frgpm e SPgeobe he

si mpl e dat@mpyieat & Stof@Nb@bRRHCAIRy M€ Thd e6ldchbn RE GRGIASkta ttg%éshaﬁ the
application. Wien a sinple data conponent is inserted into e collection,

the key, apticeton. s Hstpe kiey joé theaeomipament il the miassapicghaithdsom exbtmgtkepeni s use(cji
to deternjpe. Xi sting.c onent..in. the collection should be updated,
or if t hgl Hc%ocr?g%%tg%t thl%scoﬁl \?v.nght[lg ﬁoeﬂﬁﬁtb(frhlg rupgga(tgﬁ,p pghegyvhsﬁ @‘eﬁgg’é’%@ti s shown

as fol | owromsire smag@e iediied 5 MREC Vbmpagell b feicolletoamThe shihabanaki el d”
type="Si npl eDat a">, </ nmessage> [0062] The nessage definition al so

pr ef er abl JOEpECFtaRs the saved dgtcalghoumlicpi®ecessi ng  property has been set.

In this e ﬁ;m | rocegsi PErLY kS
rel evant onl yj? é[? e (rargglggig%ésaig% Q%r%&%lﬁ%ieg;{t@?(ﬂ%g B%hﬁfehqggegre%ﬁp ée?gfg ﬁe
defini ti oand thedatlegrded §ueue<t8esWhge anapplicabnd aMaapagaly messages from

i ng=" "> <fiegl ="si npl eDat aFi el d"
,I[B sgggr g:J %@r Bgeteggfuilggqypﬁ%g%ﬁ@gesséd? %’h%g r{hee apﬁlirggtionD?s closed, only messages

from the background queue 88 are processed. The message router 78 of the
application message store routes every incoming message, here received by way of
the line 82, for application to the appropriate queue 86 or 88, based upon the state of
the application and the background processing property of the notification messages.
The message router is made aware of the state of the application by the run time of the
application. And, the run time environment notifies the message router 78 when the
application 68 is started or closed.

[0065] Each incoming message to the device contains an application identification
and a message identification. The communication layer 84 uses the application
identification to place the message in the appropriate message store 76 where it is
picked up by the message router 78. If the application is running, the message is
routed to the foreground queue 86. But, if the application is closed, the message
router 78 uses the message identification to obtain the appropriate message definition
from the definition store 72. If the message definition indicates that the background
processing property has been set for the message, the notification is routed to the
background quene. Otherwise, the notification is routed to the foreground queue.
[0066] In this mode, the running application requires all of the resources for
displaying the user interface, processing user events, and keeping all definitions and

data in memory in addition to processing of messages and scripts.
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[0063] A sinple script, referred to as SinpleScript is associated with the
sinple nessage. Upon processing of the sinple nessage, the SinpleScript

al so is executed. The SinpleScript perforns, e.g., sone data operation,

di splays the data within the nessage to an end user, or requests sone

ot her input. During processing of nessages, data updates from nessages,

i ncluding notifications, occur in the sane nmanner in both 15 the

f K d nodes by whi.ch th ile station i bl e.
The pr oo SN GG SaftPCHPR s PYHE: h b9 HouSageF1BHH 2aPUShTBW
mappi ng f rgRedehfing ABBSIAGELRAER xR0t S AP Y {:Acﬁ%%éd? Egﬁﬁegrlegag%ﬂ ?{/RN%§Q)fpl ace.

Using the exanpl e of the sinple nessage, pe” Si npl eDat a
i s read f tloninen@4,nwigh theehackgreund gunpontdnt The badkgroadd auossawi 924k, in dnat o t he

col l ection_of .Sinpl eData, types at the licati,on. |[f the key of the
conponent efnﬁo?]‘r%éerﬁpﬁe%eggraletoné]?callfggcaélr?n%xijgﬁ%ﬂﬁe 2§ haCkngémgcRrPéeéf(?ro’ﬁ, t he
conponent dedicitb® foolal patit@hc afpliatas edAnd)t e Sendbdg fdh, ahromthe

message is added as a new conponent to the collection. The application data
store 74 eBlicatipn ragiers iy systany kackground pegsgssor atithahe nirposgjenThenmens| i cat i on

C f _ dth
e rage miPEA IFERGRA hHANEHE m (S bRESALPMANSUEUE SR BRI

background queu an ap I"on~1's running,
t he for egisenthalgoeliepplientipha CEhs edssalb fsutdr@tifippthic Gatk@ouridsprot@shf only
nmessages _fromthe backgrgg‘und gueue 88 are processed. The nessage router 78

of the afiatricaessdge batkrenndopiresseniekss the dishimessaesdaghe hadr e
recei ved By @%aQforoddd€qhdudesB2. (E[tllll@%ck ahhp .ngc%sgoli] e[hﬁrg @Egegiégsaﬁlg queue

86 or 88, based upon the state o e appfication and t round
pr ocessi ngpdicapenr tdgfivition hetoneotoi dbteimt thenappesage snessaeedefesis@gend auyer i s

made aware of. the state of the application by the run tinme of th
Tooli cat ! Siocialel Soibe ThsProraiorahi s<gamen repplitition PcHecddgainst or 78
when the agpfhve@atal on 68 is started or closed. [0065] Each incom ng nessage

to the device contains an application identification and a message
i denti fi cE68hIn e backeneimidcensraionl myde, tBd badumourdeprapgsocitidenand it

A A DT T e

runni ng, tdyeirs®ss pgredsSa notification, the background processor temporarily loads only
the necessary definitions and data from the applications’ store 74.
[0069] Foreground rules permit for unrestricted script execution, including both data
and user interface operations. If the application is running, but is not the application
currently in use, script execution with a user interface operation requiring user input
blocks, e.g., further message processing until the input is received. Background rules,
in contrast, restrict executable operations from a script. For example, user interface
operations cannot be executed when the application is closed. At development time, a
developer is given a choice to specify two scripts to be associated with the message,
one for foreground execution, and another for background execution. An alternative
provides access to an application state flag in the script. UI (User Interface)
operations are wrapped by the developer within a check asserting that the application
is saved to the running application.
[0070] Messaging order is maintained in the background mode. The messaging
protocol includes, for instance, a requirement for ordered message processing for an
application. The communication layer typically contains the appropriate logic to

support ordered messages at the transport level. In a foreground mode, message
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routed to the foreground queue 86. But, if the application is closed, the
nessage router 78 uses the nessage identification to obtain the
appropriate nessage definition fromthe definition store 72. If the
message definition indicates that the background processing property has
been set for the nessage, the notification is routed to the background
queue. O herwise, the notification is routed to the foreground queue.
[0066] In this m)ﬂg, tge rur]ni ng appl i,cg{igon requires all of the resources
for di spPHTRG at Hie pedrationleysl ¢ maintaiged b quguing die Beesags, indhe ordsepi ng al |

definiti opgeRA4 t Rl TR A Y ad b deQ; Is es and
scripts. 16%00%%%&??1% 3 lllhl)kff;se?rag? S&dg%‘nﬂ%ﬁegﬁ%ﬁﬁeﬁéﬁﬂ%ﬁéaﬁg‘gé‘ghom in
Fi gure 2, Thetinthahstion efrae backgraigpdaqipae kigr quaatssing ée sbo bad&rb st mode coupl ed,

here repregsent ed h .of the line 94, with the background queue 88. The
backgr oun eggso%%&%g%%“?% in one enbodinent, central to all

appl i cati muy1] Mguts nafiektated BE ReFKHEP WGP EREQEROWNIS thaadhikatied ifor a
particular application. And, in an extended inplenentation, an application
regi st er stunpage (Bteotppbeatiogrive mebspzes dsansl B wind hotifieation maskages €hV), modiment  to

handl e bagkgrqu N iops. . ln.this.inplepgentation, the background
processorﬁ' i sﬁﬁc{eh%t {r}%ﬁﬂepggﬁﬁn glﬁp?m?r:hé:fi{? he® %&?H:}@‘ées SSE\gSurtoélFernﬁ]tt%fi es the
backgr oungbotificacess owitlof thet rbeckgwmogjr&e@ﬁh%omopmﬁ backad orEsutey aEessor
takes the first message off the head of the background queue 88. And, the

backgr ountetifigtensterthe packewepd gaaiest he  application definition store to
obtain th | at (AT a i ri.pt. The
r ocessor P EPFERte 3 Abiasa df. Ml LOGPAMAIY, SRRRGERS VIR W, (lue
dat a. [ 00B&kgtound hirscdssiaf grroperty eged@thod rembiteordeled Bathkgsgatndo pfopcessor is

idle and jt_. consunes few_resources en there are no background

ot L oot PiskERRBE et T Impbed oy dHe PETH BLeaTabRt | FPBaTeofl  he
backgr ounghtQE6SSRIth HRIMPRL &0 i 1 Wi bz k4 ons and
data fromthe applications’ g@?%?g}d%gg&[gg%%itﬂ%%%?gﬁ% r‘)&ullﬂgggS Eeurttrtr(ll)t for
unr est ri ctast oflesri pVhex 8euappbingtionnis Istatied gthieatéssaizet muteandeei sgain irertetes ace
operations, |

OPer & Oy ko BRSBTS DUk, 3,0k, Lhe o) eat o
requi ri ngOe$8T FloRPWYéntrol is further provided. When the application is running, flow
control is administered for the application as a whole. When the foreground queue
size reaches a maximum threshold, all messages for the application are suspended.
When the foreground queue size falls below a minimum threshold, delivery of all
messages to the application are resumed.
[0074] When the application is closed, flow control is administered separately for the
foreground and background queues. That is, foreground messages are suspended
while background messages are delivered and vice versa. Separate thresholds for
suspending and resuming the flow of foreground versus background messages can
also be set.
[0075] Figure 6 illustrates a method, shown generally at 102, representative of the
method of operation of an embodiment of the present invention. The message utilizes
push content at a communication device operable pursuant to a push content
communication scheme.
[0076] First, and as indicated by the block 104, at least a first select notification
attribute is identified. Then, and as indicated by the block 108, the push content is
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bl ocks, e.g., further nmessage processing until the input is received.
Background rules, in contrast, restrict executable operations froma
script. For exanple, user interface operations cannot be executed when the
application is closed. At developnment tinme, a developer is given a choice
to specify two scripts to be associated wwth the nmessage, one for
foreground execution, and anot her for background execution. An alternative

provi des access to an application state flag in the script. U (User

| nt er f acePPEIBISE AR HARIEE CRTGIPARHAY to@ntaparapavis) rnbidicatipn pinbude ehthskat
assertingd,bakof DfcRMok i LS the running application. [0070]
Messagi ng ordé? ?%C%Qiﬁ%g?%ggﬂfﬁ&%ﬁggéggwggound node. The nessagi ng
protocol (0017} dkeshisf mannens thencfere, alchieqyi arehprdceisdig of drythréiRss agh
processin HOQ'aF .aggéication. The conmuni cation | ayer typically contains
t he approg?QEEéSEBHF ‘0 support ordered nmessages at the transport |evel.
In a for egioyenqd nELevio e aSRE Bt ok 2! SHepicRdradl eldderI&PRIr Hid Vgl is
naintainegjbquugggnlothe negé%geg in ?ﬁ% ord%fgﬁ}ecg#fggﬁggagﬁgIﬁ%

communi cativentiomyaad thedeqpeodfetbsiimgentibe shegldage netessartip bedimitat terhis The

i ntroducti,on_.of. a backgrou ueue .for .proc ing in e background node

br eaks t hggsscflggl% : ’gl?eoségi)%gﬂg‘f’gﬁﬁ I&Y%BE lsﬁq%lsnf’ﬂngﬂ%ﬁ%Bmg}? {ary queue
structure while the application is running. The application has nessages A
and B and notification nessages C, D, and E. At the nonent when the
application is closed, the nmessage router filters notifications with the
background processing property set and reroutes the notifications to the
background queues. [0072] Figure 5 illustrates the resultant queue
structure. Notifications with the background processing property set do
not remain ordered with respect to non- background nessages. This is
inplied by the nature of the property. However, all notifications with the
background processing step still remain ordered with respect to each
other. Wen the application is started, the nessage router once again
reroutes any outstanding nmessages in the background to the head of the
foreground queue. [0073] Flow control is further provided. Wen the
application is running, flow

19



control is admnistered for the application as a whole. \Wen the foreground
queue size reaches a maxi mnumthreshold, all nessages for the application
are suspended. Wen the foreground queue size falls below a m ni num
threshold, delivery of all nessages to the application are resuned. [0074]
When the application is closed, flow control is adm nistered separately for
the foreground and background queues. That is, foreground nessages are
suspended__ whi | e background nmessages are delivered and vice versa. Separate
t hr eshol d¥Vhis clafraed i ng and resuning the flow of foreground versus
background nmessages can also be set. [0075] Figure 6 illustrates a mnethod,
shown general ly at presentative of the nethod of operation, of an
enbodi nent of %fhe pr%%ﬁgrﬁgu%i f;?ggn??@%@?ﬁtéonng%‘ggeggpﬁ?ﬁﬁ%iuaggltj%ﬁ I*2:‘{§]Htent at
a communi cadtbitivod@vindeation 8clailep sd kpptamis tomprifsigh content  communi cati on
schene. [0076] First, and as indicated by the block 104, at |east a first
sel ect notificati on? BoHficatig Broeessingeatintute sentiiemcondigiredsto) identifitasd by t he
bl ock 108 k r.ak: in.a manner corresponding to an
appropri a%eggt%félﬁ I ceacﬁa(r}{r?%gi{c?ﬂ#mg’gesgggtaﬁggﬁa%’ J}1(1east first selected
notificati on processimghatintdanbuperatdrOfdapicdl to tdresenmiivationst betief G,

del i very aqd ocessi.ng of. asynchronous push content is facilitated.

[0078] Th& ?)‘iig{/ﬁ%écaﬂ aftsibyte Gﬂg IO FSCeYF PP FANPRIGSEY RRTN A0t OPERSE erent i ng
the i nvesiimired s dpbRisScRBE BE fhR dV&Ptihon mimY doRRl,RAGESRALL Y be
limted by this descCription. The scope of the present invention is defined
by the fobprsopuaje chcdifieation] attvibate iof theanindehst she 1first\pphcttiusofifieatian

comuni catign devi ce perabl e pursuant to a push content conmunication
schene, sgﬁﬁagggﬁggkﬁg'conprising: a notification processing attribute
identifier configured to identify at least a first selected notification

processing attribute; and ) )
2. The apparatus of claim 1 wherein the first selected notification

processing attribute identified by said notification processing attribute identifier
comprises a replace outdated attribute and wherein said push content operator
operates upon the push content to replace outdated parts of the push content according

to a replacement rules set.

3. The apparatus of claim 2 wherein said push content operator time-
orders the push content, and wherein the outdated parts of the push content are

replaced according to the time-ordering of the push content.

4, The apparatus of claim 2 wherein said push content operator further
identifies each portion of the push content with a unique message identifier and
wherein the outdated parts of the push content are replaced according to values of the

unique message identifiers associated with the portions of the push content.

5. The apparatus of claim 1 wherein the first selected notification
processing attribute identified by said identification processing attribute identifier
comprises a background processing attribute and wherein said push content operator

operates upon the push content in a background mode.
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a push content operator adapted to receive indications of the first

sel ected notification attribute and to receive push content, said push
content operator configured to operate upon the push content in a nanner
corresponding to an appropriate notification attribute of the at |east the
first selected notification processing attribute. 2. The apparatus of
claim1 wherein the first selected notification processing attribute
identified by said notification IDrocessi ng attribute identifier conprises
a repl ace outddted athcraPBaratis g glayn Srehaicis dhejcpumhniceimmedeyvicspemptiors

oper at es e 0.l 8 e. ted payts of th ush

cont ent a?gg%%%gd%ﬁiggaﬁgiﬁ{gggﬁe?#&% esngé{n.gﬁ fltaTﬁ%c{ a ﬁeﬂlétsﬁ@ E‘FS%C| aim2
wher ei n s abdtepugiergonirenttesoenahopushi cBtenDwles thetcbteptidifencRRRBY., and
wherein the outdated parts of the push content are replaced according to
the tinme-ordering of the push content. 4. The apparatus of claim2 wherein
said push content o r S LA 1 1.o1..0f push
content with a uni qﬁgl??r%apgé%lgieé éﬂ(}g%ﬁ 'f6 ?‘g?érglﬁdﬁé\ﬁﬁgﬁlgqrﬁ&{hﬁg %ﬁicglafi“ggerpar ts of
the push cempPHERs arappliegsioacedssaaectordiconfiguwed @l tes cofitehiéata RbEpes MESSage
identifier cipated with the portions of the push content. 5. The

appar at us “glfe?%ﬁ?g?lgnp]fs Oéllteg}tr?p?rﬁg’gfjp?r?tesélg?%g’teéﬂls SPRMFRICRESSREFS Sirestdssi ng
attri but e thegmlicitiondnéyageaitste] dentification processing attribute identifier
conprises a background processing attribute and wherein said push content
operator operates upon the push content in a background node. 20 6. The

appar atus of cleaim AN 0 ni cation_devic oppri ses cont ent
client and updgt eabfrgggﬁ%ﬁa(%t ?gnc(f?nﬁjt r g‘FreHétpéilS nc(ﬂmfmgrd;ﬁﬁerg i'q g’ﬁsh

content opematuicatipe davies iLiPeiet ke tRUskplieise MessBé sRré Roick IR 8Mltei! i €Nt i s
cl osed. 7...The agge%r atus of claim6 wherein the communi cati on devi ce

further 8]6%11? an application nessage store configured to store content
data nessages and wherein said push content operator operates upon the
push content nmessages stored at the application nessage store.

9. The apparatus of claim 1 wherein the communication device compriscs

a mobile station having a content client and wherein said notification processing

identifier comprises content metadata stored at the mobile station.

10.  The apparatus of claim 9 wherein said push content operator is
embodied at the mobile station, configured to access the metadata stored at the mobile

station and to receive the push content.

11.  The apparatus of claim 1 wherein the communication device comprises
a network server having the push content available thereat and wherein said

notification processing identifier comprises content metadata stored at the network

SC€Iver.

12. The apparatus of claim 11 wherein said push content operator is
embodied at the network server, configured to access the metadata stored at the

network server and to receive the push content.
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8. The apparatus of claim7 wherein push content delivered to the

communi cation device is queued at the application nessage store when the
content «client is closed. 9. The apparatus of claim1l wherein the

conmuni cation device conprises a nobile station having a content client
and wherein said notification processing identifier conprises content

net adata stored at the nobile station. 10. The apparatus of claim9 wherein
sai d push content og&rgator is _enbodied at the nobile station, configured
to access the ret adat’ 2BpyrEg ohtlaimd Whsaein dhe emampmipatipadieyisecomprises t he
push cont f [.IE r.ei . C ni.eati on device
conpri ses%nlgamﬁ%'gs %}EQ%??H\?%? %}éz;@}l%gct tgﬂtpmﬁir ﬁﬁ\%gn gmfl%\g/léli 1%5 Iné)hﬁﬁaé\'ogat and
wher ei n s @ietessing identefadricomppsaaeatinnmetadentaviilabie atalppiosgscroant ent net adat a
stored at the network server. 12. The apparatus of claim 11 wherein said
push content operator is enbodied at the network server, configured to
access the net gdat aTse -ne ar [ the push
content. 21 13. The ap%@ggaﬁ&ss g?%(}:aiugi %gq&ﬁm%gge?%&t@gg cég%ﬁﬁgg%?%ngdevi ce
conpr i ses cnRogicd ay theeprosy semeniepuhgurbe to asiesctrtreetadadts stomdt #dhaptbxwher ei n
said notif] I rocessing identifier conprises content netadata

avai | abl eSéart%glighngqgrr%fﬁ/vegﬁ?Blés?‘.co 2f:.n%‘The apparatus of claim 13 wherein said
push content operator is enbodied at the proxy server, configured to
access the netadata stored at the proxy server and to receive the push
content. 15. Alfet héd mehod,tipr jufilizmeppath coneeinat @t comowmtatior atevisa devi ce
oper abl e unk cat i on schene ai d net hod
compri si ng e cnactoat i ARk b Bler A ool twEsg

noti fi cat tlemperavioassf:ng attri bute; and operating upon the push content in
a manner correspondi .10 an_ appropriate notification attribute of the at
| east the first sel g@eggéu%%tilgqsggﬁr%ﬁelected notification processing attribute; and

operating upon the push content in a manner corresponding to an
appropriate nofification attribute of the at least the first selected notification

processing attribute.

16.  The method of claim 15 wherein the first selected notification
processing attribute identified during said operation of identifying comprises a replace

outdated attribute.

17. " The method of claim 16 wherein said operation of operating comprises

replacing outdated parts of the push content.
18.  The method of claim 15 wherein the first sclected notification
processing attribute identified during said operation of identifying comprises a

background processing attribute.

19. The method of claim 18 wherein said operation of operating comprises

operating upon the push content in a background mode.
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processing attribute. 16. The nethod of claim 15 wherein the first sel ected
notification processing attribute identified during said operation of
identifying conprises a replace outdated attribute. 17. The method of
claim 16 wherein said operation of operating conprises replacing outdated
parts of the push content. 18. The nmethod of claim 15 wherein the first

sel ected notification processing attribute identified during said

operation of igentifying.c i Ses background processing attribute. 19.
Tﬁe met hod of 2$-ai m ﬁ%ﬂ%ﬂﬁ’%ﬂﬁﬁ%‘é‘i hSaB’B%‘"Fﬁ’t‘BBHO‘G‘fn aprgp ﬁﬁ\ﬂg%ﬁwasfés
oper at i Ng; Wpthlle sBioR s RertRNaRNhefhdd FulRG KOFPHEE tADEBerakon 3@Pusﬁ}% et hod of

claim 15 wherein the communi cati on device conprises a nobile station,

wher ei n spish eantenddo fthe nindile station) ged whisei paid aipiettioos of uddntifigng hed push
content to thte m)bilg st?tigln, at?ﬂe / erein said operations of identifying
and oper TR ENE PRI A PAPOV RS HWY | e station. 21. Apparatus for a
nobi | e station operable to receive push content conmunicated thereto, said
apparatus conprising: a notification processing attribute identifier
configured to Phent Apparatus fosastmebifg station enssabdel thoteceive apusbnegnteit essi ng

attribut €io Qnﬁ?@g?ﬂkr§t8”&a?d‘{pp?x&%sar{o%{pbr@ﬂa ted to receive indications of
e t ut &

the first sel'ec not rficatron attri and the push content received at
t he nobil e station, asdtificatjpusprocessingndtiribper Rt fieothifigureddotidesifferaat e upon
t he push content in a manner, corresponding to an appropriate notification
at t ri but elegst afffat sgfectedqofificafionrprpesssigg RREPEE adot i f i cati on processi ng

attribute. 22. Thed??‘%ﬁg igogﬁgp&ﬁ@a%r%&g}eghﬁgéﬁavgngd{gg@gﬂseoisrt@ kg further

conprises a user erein s content operator 1Is
conf i gur eskl¢atedpeifapgonpionbute el fheghslc onttem treqivedrat the dolsipd siytidmy sdithe user
isplay. 2 Th r | ai m 21 wher ei he fir I
gIOtS ipf Iaz at pgs;};} conef‘enatpcppaer;tlct)ru(s:or?t{gu(r:ecﬁ Ito operate %pgl’ll r‘ghé p%sh Icor?ttf:ntS ?n gcrtnggner
corresponding to an appropriate notification attribute of the at least the first selected

notification processing attribute.

22, The apparatus of claim 21 wherein the mobile station further comprises
a user display and wherein said push content operator is configured to operate upon

the push content prior to display by the user display.

23.  The apparatus of claim 21 wherein the first selected notification
processing attribute identified by said notification processing attribute identifier
comprises a replace outdated attribute and wherein said push content operator
operates upon the push content to replace outdated parts of the push content according

to a replacement rules set.
24.  The apparatus of claim 23 wherein said push content operator time-

orders the push content, and wherein the outdated parts of the push content are

replaced according to the time-ordering of the push content.
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processing attribute identified by said notification processing attribute
identifier conprises a replace outdated attribute and wherein said push
content operator operates upon the push content to replace outdated parts
of the push content according to a replacenent rules set. 24. The
apparatus of claim 23 wherein said push content operator tinme- orders the
push content, and wherein the outdated parts of the push content are

repl aced accordjng t he time-orderjng of, the push content. 2 5. The
apparat us of i @_86 ARFUP oL Glain gas‘ﬁhfef‘alﬁt%ﬁt 51&3&@3&68? Spaiton e
identifieflcRRREs BRN pRoRTort e JINE NoRRAL SHth w&lﬁq& HRLABE 10B9iRE%8nd

identifier and wherein the outdated parts of the push content are repl aced
accor di ngwhereymthg eutdgfedipags ofi eqush westsaigae repdaved rerdingssvaliet efdthei t h t he

ti f. th h. ) t. 26, ,Th t f claim21 wh inth
P 00, B BaN BARhR esgPiea O RSB R B B Rl e chr "
identification processing attribute identifier conprises a background

processing attri bute and wherein said PUSh content operator operates upon
the push contef® i nThe mpprgREUNd cie?] 27herdinethgp Best atelestedf nefifidatipr4
wherein t il I: - ' . : cl. p |l e
applicati@%cgﬁﬁgrﬁé a€§§gﬁ§gaﬁ%$§?ﬁaggﬁgﬁ%%g%H§§%%§%F&H%ﬁgﬂg%%$%£perates
upon the puspriesntteokgratind prociingoantrinte sld whéreinssatd pasddconBt ofdigtoappar at us
of claim 26 wherein the nobile station further conprises an application
message sPREACTERT htPeth qwtedt By pbackatonad mpdca nessages and wherein said
push content operator operates upon the push content stored at the
application nessage store. 29. The apparatus of claim 27 wherein push
content deliveked tdhe hpparatwbidfeclsitraét owmhérsingtheuadbikt statien appiprisat 4 on

nessage store en the content client.is osed 0. . ratus for a
netmn?k d@VF@ﬁggﬁgﬁggPgﬁﬂﬁﬂ§E§W@l BO%HH@?HF%%%?@%?ﬁmﬁﬁﬁgﬁaPE%&?%W@%chene in
whi ch pusp&abt §fdratbSuRINDE PLANEY wBHE BRGbonkAL HienfRRA$REUS conpri si ng:

28.  The apparatus of claim 26 wherein the mobile station further comprises
an application message store configured to store content data messages and wherein
said push content operator operates upon the push content stored at the application

message store.

29.  The apparatus of claim 27 wherein push content delivered to the
mobile station is queued at the application message store when the content client is

closed.

30.  Apparatus for a network device operable pursuant to a push content
communication scheme in which push content is asynchronously pushed, said
apparatus comprising;

a notification processing attribute identifier configured to identify at
least a first selected notification processing attribute; and

a push content operator adapted to receive indications of the first
selected notification attribute and to receive push content that is to be asynchronously

pushed, said push content operator configured to operate upon the push content in a
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a notification processing attribute identifier configured to identify at
| east a first selected notification processing attribute; and a push
content operator adapted to receive indications of the first selected
notification attribute and to receive push content that is to be
asynchronously pushed, said push content operator configured to operate
upon the push content in a 24 manner corresponding to an appropriate
notification attribute of the at |east the first, selecteq not'f%cation

processi nG2RRF OFGERINAEE topRcapproptiatg pRfifisetion aftribule offl: & lgagt IS st

sel ected g@@&gdﬁgﬁﬁcgmnaﬁﬁggggé%&gbakyribute identified by said notification
processing attribute identifier conprises a replace outdated attribute and

wherein said push content operator operates upon the push content to

repl ace out dat p s of the sh.content accordpn 0 repl acenent

rul es set. 32.?ﬂheai%%§?3Pa SOEPEPﬁPn?@fy gpeﬁﬁ gﬁ%dw%ﬁgﬁ @%ﬁ%@ﬁ?noperator
time- ordgfoSedsig Bushute daéditied B dalthabefithtionepRuédriegiinid Sdgfifdebe push
content are replaced according to the tinme-ordering of the push content.

33. The appapmEschs? geplateaonidaednpitilaite andi whengih seignpesht cefentapperatbur t her

identifie rti 0 i ni a
identifi e?pegﬁg?u@n%e@é?ﬁs}lt {?gke%&(g}aé? feaaggﬁ;trd%ga 8}%% Efetﬁﬁﬁg hq%glﬁet%gafmgtﬁ%g repl aced
accor di ngtotzorephberesntofles 2. uni que nmessage identifiers associated with the
portions of the push content. 34. The apparatus of claim 30 further
conprising a push handler, said push handler configured to push the push

content once operatefl 4RORBY of YUaitnPHS AHERM SAH pudP SbALR opctator time-

orders the push content, and wherein the outdated parts of the push content are

replaced according to the time-ordering of the push content.

33.  The apparatus of claim 32 wherein said push content operator further
identifies each portion of the push content with a unique message identifier and
wherein the outdated parts of the push content are replaced according to values of the

unique message identifiers associated with the portions of the push content.
34, The apparatus of claim 30 further comprising a push handler, said push

handler configured to push the push content once operated upon by said push content

operator.
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