APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATI NG BACKGROUND PROCESSI NG
OF PUSH CONTENT [0001 ] The present invention relates generally to a manner
by which to facilitate the processing of push content, comrunicated
pursuant to a push content schene. More particularly, the present
invention relates to apparatus, and an associ ated nethod, for background
processi ng of the push content communi cated pursuant to the push content
schenme in a nobile, or other, conmunication system [0002] Background
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Backeground of the Invention

[0003] Many new types of communication systems have been made possible as a
result of technological advancements in communication technologies. Mobile
communications, for instance, have exhibited significant growth and mobile
communication systems have been developed, deployed, and popularly used by many.
Both telephonic and data communications are effectuable by way of a mobile
communication system. While first used primarily for communication of short messages,
such as e-mail messages, increasingly, the mobile communication systems are constructed
to be capable of effectuating data communications to carry out data-intensive
communication services and applications.

[0004] Push-message services, for instance, are provided in some data
communication systems, including mobile communication systems. The communication
of data pursuant to a push message service is advantageous in that the content that is
communicated is caused to be delivered to a receiving communication device without
particular action taken by the receiving communication device, or its user, to retrieve the

content. When the content is pushed to the receiving communication device, its delivery
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content. Wien the content is pushed to the receiving comuni cati on device,
its delivery 1 is nore tinely than when comuni cated in a conventiona
request -response type of comunication schene. In such a schene,

comuni cation of the content is delayed until a request is nade by the
recei ving comrmuni cati on device for the delivery of the content. [0005]
Various proposals are under consideration by which to standardi ze vari ous
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[0008] An i Wpr0m6me581rtgl1swbﬁlﬁf¢db6béfpérﬂ)@neﬂlrtqjdndﬁe tattethaPk@restifgof the
proce53|ng of content connunlcated in a push content comruni cati on schene
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communication performance or a user’s perception of the communication performance.
[0007] While background processing, i.e., processing operations performed when
an application 1s inactive, is generally known, its implementation with respect to content
communicated in a push content communication scheme, has not fully been investigated.
[0008] An improved manner by which better to provide for background
processing of content communicated in a push content communication scheme is,
therefore, needed.
[0009] It is in light of this background information related to the communication

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



enbodi mrent of the present invention. [0011 | Figure 2 illustrates a
functional block diagramof a nobile comrunication systemin which an
enbodi ment of the present invention is operable. [0012] Figure 3
illustrates a functional block diagramof portions of a comunication
devi ce operabl e pursuant to an enbodi nent of the present invention. [0013]
Figure 4 illustrates a functional block diagram simlar to that shown in
Figure 3, here representative of alternate operation of an enbodi nent of
the present invention. [0014}rikf BiNcRipPiohldf¥Bé DRi®med representati on of a
queue structure in an application nessage store during operation of an
exenmpl ary comurPeHtlifogurgdvllesrasss adhneiianebbleaihdiagim shpevipe elseentsidigent i on.
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Figure 4, %ﬁ OQH%%%%?§%3%§%H ggsggEOf t he queue structure when the
conmuni cat i on dgedllg Higurepdhadtactsiatunaighhslibcldingem of OMbbile Edgmiuaicdtion
illustrates a nethod flow diagram|isting the nethod of operation of an

enbodi ment SEFCPHR B dsrmbadBRticd e Meteat VAN EOPRiEPN [0017] The
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conmuni cat edmpumsnation déxdeaopustic porstarnto s bebredinfc@0dBhe Prasentghvorienat i on of

mbodi nent  of it i tion, o ovi ded by which t
per for m backgr odH SFBRES ST st BlFS BuL oA AR ComitinsBAlEd® (8 St
content ScipgiRe 3 Mefe MPRIskRati( offRE{ate SR Gh! B hodW 3R B HH e I n one

aspect of the present invention, background processing is performed upon
t he cont entnvgpliore, g., a proxy server, prior to pushing the content to the

nobi | e station. backgr.ound. processi is.perforned in.response.to an
st ructi on. - BallBPSGRET Bl BElE e AdEm e sh SRR R G b Sh T RETREH Ene
a mobi | e shRbdad stof e heERhOTlan lefemPlBh@hibgic&ich dvidstanre@eiadirhéer t he
application with which the content is associated to be active. 3
of the present invention.
[0015] Figure 6 illustrates a representation, similar to that shown in Figure 4, but
here representative of the queue structure when the communication device is operated in
another manner.
[0016] Figure 7 illustrates a method flow diagram listing the method of operation

of an embodiment of the present invention.

Detailed Description

[0017] The present invention, accordingly, advantageously provides apparatus,
and an associated manner, by which to facilitate the processing of push content,
communicated pursuant to a push content scheme.

[0018] Through operation of an embodiment of the present invention, a manner is
provided by which to perform background processing on push content communicated to a
push content scheme in a mobile, or other, communication system.

[0019] In one aspect of the present invention, background processing is performed
upon the content at, e.g., a proxy server, prior to pushing the content to the mobile station.
'The background processing is performed in response to an instruction. Background
processing is also performable upon the content at a mobile station, once the content is

pushed thereto without requiring the application with which the content is associated to

be active,



[0020] In one inplenmentation, processing rules used at the proxy server or
other server side entity pursuant to background processing are contained
as part of the push content. The push proxy agent extracts the rules for
background processing at the proxy. [0021] An application provisioned at
the nobile station, in one inplenentation, has a corresponding server side
part that is deployed at the proxy. The server side application dictates

t he background processing rules to the proxy push agent. [0022] In another
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[0024] The instruction responsive to which the processing is performed provides
instructions regarding the performance of the background processing and the rules
pursuant to which the background processing is performed. The instruction is provided to
the location at which the background processing is performed, such as, e.g., at the proxy
server, at the mobile station, or at another logical device.

[0025] By providing for the background processing of the content at the server
side, an application need not be active for the processing of the content. Processing of
content, which otherwise would be delayed until the application with which the content is
associated, is performed as a background operation, and the processing of the data, if
already completed, prior to the application becoming active, is ready for use by the
application without further delay.

[0026] In another aspect of the present invention, the background processing is
performed according to a rule, or set of rules, delivered to the background processor or

location at which the background processing is performed. The background processor is

formed, for instance, at a push agent implemented as a client push agent at the mobile
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| ocation at which the background processing is perforned. The background
processor is fornmed, for instance, at a push agent inplenented as a client
push agent at the nobile 4 station and as a proxy push agent at the proxy.
I n one enbodi ment, the processing rules by which the background processing
is perforned are determ ned by nessage definitions defined at devel opnment
time. In another enbodinent, the rules are determ ned dynamcally at run
time fromthe content of the nmessage. Wien defined by nessage definitions
at devel oprstationtandres a proatyiposh hgentlef the gwbxyulle snaerebpdionintd dek. privessing irnles
contrast, .dynamcally defined rules are prqvid t.he rules are contained
o bart ot WHETLGR el B iap R BT i Srerain B mERa L SpRREGR o
[0027] In QegnddRlder@ppBtitame. tR@nbaekanhBsiheRl, asRRlkrd Setbtin®A at, or
forms, a push agent. And, the message containing netadata or rules by
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comuni cated pursuant to the push cont'ent conmunication schene.
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i nstruct ed. mapner..as_a.backgr d operation. An, instructiqn detector is
adapt 6d t o TLRRr SRE B ERE LS Pl BB betthe hETHS ety BV efer r oc
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performed upon [besclenbeéstanddther aspects, therefore, apparatus, and an associated method,
is provided for a communication device operable pursuant to a push content
communication scheme. A content operator is adapied to receive content communicated
pursuant to the push content communication scheme. The content operator is configured
to operate upon the content in an instructed manner as a background operation. An
instruction detector is adapted to receive content metadata. The content metadata, also
referred to herein as content processing metadata, defines an instructed manner by which
the content is to operate upon the content. The instruction detector is configured to
instruct the content operator of the content metadata.

[0029] In operation, content processing metadata defines an instructed manner by
which to operate upon the content. Then, operations are performed upon the content in
the instructed manner as a background operation. By providing for the background
processing of the content, an application need not be active for the processing of the

content. Processing of content, which otherwise would be delayed until an application

with which the content is associated, is performed as a background operation. And, the



the instructed manner as a background operation. By providing for the
background processing of the content, an application need not be active
for the processing of the content. Processing of content, which otherw se
woul d be del ayed until an application wth which the content is
associated, is perforned as a background operation. And, the 5 processing
of the data, if already conpleted prior to the application becom ng active,
is ready for use by the application w thout further delay. [0030]

Ref erring firpesssing hithefdetaell afroadsi qumdettd penr @stbentlicatishbeongepectalel is at
10, represenis-ele ts invol.ved.in operatjion of an enbodi nent of the
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system The pusfpa9ente + .G t i i ' 19
ovbodi ed At a notue i ger e gt g R R MERP R B 2 b Sead
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al t er nat el .positioned at .a nobile stati.on as client, push agent or
ol sewhor e HPSIHOTASII ORISR UGB RABIET IRk DieRtEd By Sragd thebacemy i & 2% Fne

exenpl ary ahdpé eTENicon 15 iRlRLxBRPIRY knPeRlchiafBR that S b AGest@skaL her
with the push agent at a proxy server or external to the proxy server at

anot her nehewiniba®eds Pohodind at & mobilottaton obxmwbllacymimpicatiemtesiénon The
oS! onec 05, T80l oRa5 T8 10525 o5 SIS
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background processing is to be perforned in a background node of
oper at i on. OHEA¢MIRELiqns opalienatelyy pesiiianed at & mabdlestision ag estienftpushagentor 28
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manner . implementation, is also network-positioned, such as together with the push agent at a

proxy server or external to the proxy server at another network location and, in another

exemplary implementation, positioned at the mobile station.

[0032] The push agent, wheresoever positioned, reccives messages, here

represented by way of the segment 18. The message forms, or includes, metadata or rules

pursuant to which background processing is to be performed in a background mode of

operation. The client is here represented to include a content operator 28 and an

instruction detector 32. The content operator and instruction detector are functional

entities, also implementable in any desired manner.

[0033] The instruction detector operates to detect a message communicated

thereto, here represented by, or by way of, the line 18. The message detected by the

detector, in the exemplary implementation, directly contains the rules for metadata

pursuant to which the content is to be operated upon by the content operator, e.g., is of

values identifying the content processing metadata. In an alternate implementation, the

message includes a message 1D that, when detected by the detector 32, is mapped to a

message definition of a message definition set. In the exemplary implementation in
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[ 0033] The instruction detector operates to detect a nessage communi cat ed
thereto, here represented by, or by way of, the line 18. The nessage
detected by the detector, in the exenplary inplenentation, directly
contains the rules for netadata pursuant to which the content is to be
operated upon by the content operator, e.g., is of values identifying the
content processing netadata. In an alternate inplenentation, the nessage
i ncludes a nessage |ID that, when detected by the detector 32, is mapped to
a nessage Wefh tiietmcmagysf dieecttgssmg'ms defimeidito m aets. byl which eheeocawgit & tp be

inplenentatlont%ﬂ mﬁ% t he Jessage dlr%ﬁ cont%%ns t he net adata or

rul es by WHPEH' T h& Borif ERtsSies ’Eﬂmbg ~GPer HEY BPSJaGE & or s,
e.g., an XNrapRssiaas. XMLbrh&s%ﬁgé By@tﬁe{‘@ﬁé@ﬂﬁesﬁé’{;@pﬁﬁﬂfwtﬁeﬁﬁnﬁ%eﬁfﬁﬁ%@ﬂﬁ‘e or
other type of nessage. In a further inplementati on message del’i ver ed

to the cli émssmcﬁwé@é@ﬂ@alewentw@dudnmteddmtb@nllu@u@wxdet@ncwlaonuciudw a key

ey tormm, v G RRGER] A fphde i BlRAr & okl @R TR R0 -

i dentificata L@lmuafkega clapeis¢eeof hedeied XN0A84 or ki i@htifioRIRIEM @fd Rodd) Whi ch
the application provides the push agent 14 the rules in a nessage sent in
a bef or ehafstf- manner, e.g., in a manner simlar to an initial registration

by the applicati 9(534{] ¢n hﬁ'ﬁlﬁﬁmﬁen@gﬁfif ﬁpwﬂgﬁ%e{ %;epri}cgt?orrxgr'a Eﬁl{es P‘)é da\ggh Eigentt Qq

background pr oc he "push con ano I
pr ocessi ng tliculuis imb meseagetsantied beforgand nodnnar msagenmm sialike tcaniniiads t he
Once detected, the instruction detector n_otl fies the

ush content. [003
Cont ent op&Feat %4109 gL e anpligatiqn lednigpmiihs Byshageniafibemenpa bygvibeh fher at ed
upon. And, L QSRARIIY Y@ce‘é@ﬁ{e?u C&H@m FOMAN, 5 ?Jn%rﬂéiio%pﬁfegi]rg&sémg RyibdGe

dat a. [0036] pon conpl et the processing upon thé content, a nessage
is provi deehttived hepappld msaagﬂthahehs;@cmﬁgmeﬁmrmeh cblytpnlor by way of, the
line 22 to aler applicati at .the conten read . And, e,
content, once p 0&53‘59&8?8 @C@%’&gﬁws%‘“ﬂ%&t‘?ﬁ%r@é‘ CRHE t‘%EOp@fﬁt@r é$8¥ age
entity is aRGERSbPMIYIhERENRRPLIEEE b@é}mehﬁﬁf)@nlm%%&p%ﬁksm,th&éto ¥ way of,
the line 26. The storage entity is, e.g., located at the nobile station at

whi ch  t hecanspitioperaicspa2idssippadieadinte., at a network entit y at which the
5;32“ 2gegz)nit ant agﬁg’pgn E:gmgle&g{q ghﬁmerPrgceetsg}gé ll(xpgr? lt.hetc\()lu;enFl am ssgg%:elgt the
provided to the application, here represented by, or by way of;, the line 22 to alert the
application that the content is ready. And, the content, once processed, is stored at the
storage entity 16. The storage entity is accessible by the application, here indicated by, or
by way of, the line 26. The storage entity is, e.g., located at the mobile station at which
the application 12 is resident, at a network entity at which the push agent is located, or at
another network entity. In any event, the updated content or data is updated ina
background mode of operation, obviating the need of the application to be active for the
operations to be performed on the content.
[0037] Referring next to Figure 2, a communication system, shown generally at
50, provides for radio communication between a network part 52 and a mobile station 54
by way of a radio air interface 56. 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 54 shall be described. Such description is by way of

example. Communication of content by the mobile station to the network part is
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background node of operation, obviating the need of the application to be
active for the operations to be perfornmed on the content. [0037] Referring
next to Figure 2, a conmunication system shown generally at 50, provides
for radi o communi cati on between a network part 52 and a nobile station 54
by way of a radio air interface 56. In the exenplary inplenentation,

content is communi cated both by the network part to the nobile station and
by the nobile station to the network part. For purposes of describing
exenpl ary opeteabiidn caticdouefbodilemaits of thetabenpile$e fidrni parentfition,

comruni cati on of .push content originated at, or provided to, the network
part to theOFBBFEAtOnSY IR, Blllysé‘h"‘glgIemg’ég’&éslér‘iaﬁ@k!?e@h‘afﬂ“‘G%cf?"'iVﬁflP%el}‘?’éleBy

way of  exayhecortBIRMAAlsRM §f. content by the nobile station to the
network part is 7 anal ogously carried out. The elenments of the assenbly 10

formparts of tHE03&ohhrenstwarki ot is hstcetpwp hy Bichalelap aeedso diteadrk (ANY a8 rodis
enbodi nents, . at_vari.ous entjties of _ the cgmmunication system 50. 38]
The  net vor & 455 1 BT Bkl e P e T e R L REe o AR ieh WA a
dat a net wordstabtwoiki2lere ERRRQGHIEK:IBRNRILER! QRN ds ThCRIBIHRI &RE 1 on
connectivity. The data network 62 here forns arﬁ%acket data network, such

as the | nt epmetunicatian devinemisedtasdhe apficaes) sesvartb4dbaticatappbi gaeiags. ser ver
64 that confal.ns, El}aglg g‘tet%ﬁ%s\?/ Iﬁ%rg%n_ct?%eﬁéglﬁe’d 80d, %Eﬁﬂeg‘f&r@%id&l. r@;ﬁﬁb{,ﬁcﬁ{g‘éh{] hte) €

referred to as a con net wor I'ces,

net wor k devegieesdf ivbichahé esentiatit e 6 iseeptsdiarNaeid chanddhel tonkd wor ks 58
or 62. A storage entity 16 is enbodied at the device 65. [0039] The network
part al so PATIUERSS & §F o plasesamits b0 Israphodicshitdeg €¥itcPX he access net wor k

58 and to the d%{5’39?qth\é%{ﬂucﬁﬁgsx%%ﬁﬂ&uéﬁgﬁggy %v%xﬂtgﬁ,g%'éoﬁﬁ‘é&&f‘toﬁ% V%y

is, pursuant to conventiona eration, roxy server
of the dat accenetatook S8md tohbe patexytvaek ber Cpatehosorscal ditliceqgiplioaticel esserpush

to the nobile station b\%é .Wa%(lgof t.he access network and t heoqrfagi 9 air
interface FoPUSHHYLYGRREHBINAPHRHY™GAUES (S the Provpbtar e Sy atdvo 1By IHay of the
radio air L&t ag8d 8k prb@P 491 e/GRRfosRt 2 data wi'f'@é%'r{ﬁsﬁ &f BemeshifeQeatdh vyl MeS,
as notifications, is pushed to the nobile station to deliver the
noti fi cati vag of thetdseesymbivvak snditlicondiwi dihioterface Guisubsigusefarvardingoadadst s to
be nmade by t & m)pi I By Shat [ o ghe .m)lt:)i %e %at ion includes transceiver

mobile station By Way of the radio air interface 50.

{00407 Content data, herein referred to, at times, as notifications, is pushed to the
mobile station to deliver the notifications to the mobile station without requiring separate
requests to be made by the mobile station. The mobile station includes transceiver
circuitry, here represented by a transmit part 72 and a receive part 74. The mobile station
also includes an application, here shown at 12, that consumes content pushed to the
mobile station. And content data 78, associated with the application and metadata 80 are
further shown. And, here, a storage entity 16 is also provided at the mobile station.

[0041) The content provider embodied at, or forming, the application server 74
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 54. When content is to
be communicated to a mobile station, the content provider sends the content to the proxy
server 76 that, in turn, delivers the content using a notification mechanism.

[0042] The proxy server 66 interacts with external content providers, such as the
content provider formed of the application server 74 and with mobile stations, such as the

mobile station 54, and the applications resident thereat. In operation, the proxy server

further mediates subscription and notification work flows between the content provider
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circuitry, here represented by a transmt part 72 and a receive part 74.
The nobile station also includes an application, here shown at 12, that
consunes content pushed to the nobile station. And content data 78,
associated with the application and netadata 80 are further shown. And,
here, a storage entity 16 is also provided at the nobile station. [0041]
The content provider enbodied at, or form ng, the application server 74

of fers dynam c content, e.g., a push-enabled XM. web service, and supports
content suddchd pobidnsthyon ard wovidehalsceltinco@radadptisgratidh sehécasphich as
station 54. V%eqeég‘tent i's be co nicated to a nobile station, the

0
content pr d¥PEE? prngt ﬁ‘@ng{%ﬁflf’éﬁt@tsﬁ GREAAGR Y- SERPERY PRt copient ur n,
delivers the,LonheRie YidiGs %up&tdotﬂnﬁﬁﬁéa‘?i%nﬁ%g{/%? 03 fas! &Qﬁgis, Bb%gpr oxy

server 66 interacts with external content providers, such as'th cont ent
provi der fonhedptiéng hed ajppt secatésoTisaraer serveratsd ingltidesrioddsmitspaat 72omst,a such

as the nobile statjon.,54, and the applications resident thereat. In
operati on, r?cﬁéveﬁ?ag& 4'213}0\/@ny FAYEner fﬁ?éamiaé% EpISREPIABPLGISOARE AT £ i cat i on

wor k1 ows shedgeasfitt Ne a8 QR1I8Rtn REVEASH d8eahth 1 hift apkisk 8psh@tben and
provi des m scel |l aneous radi o optim zation services, such as protocol and

format transf or hei43dAs thesexigaupldre tmplemieniatign shavporthe yigoteo thegeoxyf secont ent

when a nobi, ion.is out, of.co ni cati.on ,range,.broadcast seryices,
oroup. subbich iR At @R o8t es SRTTHOLERHR L RRRE s2 A BRI TR Ues
transmt pasdrespnding stucthiRGSuME, Qraltbrnétbly, TRBlRIMEbISAINEMobilO s@lloxedpl ary
i npl ementatjon, also includes a storage entity 16, as well as an

i nst ruct i oRligdPEt gen8 2 Thmiasewitoaletesivs istamiispsd Ip oowdle messegrs et orpyide y

i mpl enment at j Q. 0 i i 1t . ver .  i.nc nt ent
operator 25sane T e Bablih oy OHEE e QR GNABP FlopelsRA T EBpHE £

cor r espondiegsagt riucingtaace, slirabiboconinaih engmaicgby,,and nipd @ewmit@nldetaatort he

nobi | e station g_%.a client push agent. The instruction detector_is

conf i gur eddgi6ct B¥dNYEICHAY A B Vidsaindisasiong Erergohde Higonisht epcratie Hehner by
whi ch the gout I I : ‘ JIhesa | : r

i nstance, di re@??iﬁggﬁt%gig{%é ?%ééﬁfdr?]%? %ﬁe&%ﬁ%{gﬁ%oﬁiﬁr{nﬁg\%}éﬁﬁﬁ e'?giéét)or
det ect s t hdeteaisd by tteidetecand Iptho\exdmglaryn tholamieotation, e aefsage cofeintrghent

e N AT, T N SRS,
exenpl ary i npl epeal prheBontéh® pPRERT 3PEra&QMp8h MAbnkdIE, andNShéN Bl PRSitiBhS O
identifies the content that iS to be operated upon.
are completed, the operated-upon content is ready for storage at a storage entity. Any of
the storage entities 16 are available at which to store the operated-upon content. That is
to say, the storage entity 16 at the proxy server, the storage entity 16 at the device 65, and
the storage entity 16 at the mobile station are all available at which to store the content,
once operated upon by the content operator. Once stored, the content is available for use
by the application 12 when the application becomes active. The application knows from
which storage unit to get the content. In one implementation, the application dictates the
location of the storage as part of the processing rules. In another implementation, the
push agent indicates the location of the storage to the application when the content ready
signal is sent.
[0045] In an alternate embodiment, static operation is provided as an alternative to
dynamic processing rules. When a 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 application may, or alternately, may not be, running, i.e., active. If the
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[ 0044] The content operator operates upon the content, and, when the
operations are conpleted, the operated-upon content is ready for storage
at a storage entity. Any of the storage entities 16 are avail able at which
to store the operated-upon content. That is to say, the storage entity 16
at the proxy server, the storage entity 16 at the device 65, and the
storage entity 16 at the nobile station are all available at which to store
the content, once operated upon by the content operator. Once stored, the
content is appdichtabl ie rfioting) sech iytificheoapprd@atddorhehdhaheniddnen apples.c andon

becones active. The applicati on kpows from which storage unit to get the

cont ent . |na%’rﬂ§°fﬁﬁ§ﬁliyelﬁ§maigﬁ%ﬁ§ UR%@‘ \g}ﬁﬂi &éa@ioaﬁaiaa cqnigni & dipRlayqdge apicsd of

the stora kLl ¢ NG f i L . the
geyses Waeh 1Rf applieatRiras Sifsi f rUi88nd g&c&@ﬂ{@ggefgg@}&%@ﬁ@ﬁhmn

push agent indicates the location o e storage to I cation
t he cont entjustededsribesii gh&indamestehmangcd 04 5thi¢ntodrndietietifiattéors mivdithent ,

static operatj.on.is ovjded.as .an.alternative to .dynam ¢ processi
Fules. VherPRIBRARGS BN bFolBeuT i W PR SOH LN apau gt T dalibns
del i vered tBe apgIRBiibieisanBidqGattlyofartSitdeRplidiod piRRkde (IRt AHIRALIARI Morkd

update of the internal data of the application. Wen a notification
arrives at i JHe¥si-| e station, the nobile application may, or alternately,

Ry, ot be. U fySien ARt bR ARSI R sPOLTS: o
necessary ienttediadnt ddtie préseupahat@thbnangdatdsfito ARPHMHERHA] A ofaROA S Hcatidh take

di splayed to an end user. When the application is running, foreground
processi ng Prasepdikedhearplicatiomis chesad er Inapiing - has by tpisay. bagkgrawerbprenesaingminner
by which to .} not i fi.caki [ ' ' | i.e.,
Chacti ve,  onfgAlRs RObhRe, AReRR, e RRihiP PRI Ty FAGRERM |12

appl i cat i omesosrcss bdenulned. yBg hapdidich odlheniammlireatices ifandodssesqiil to

notifications stored. i.n it ueue. [0046] Through operation of the
backgr oundpmﬁ(%%ﬁ_eas%(?*&&aa% i the Declrou 8@;&@&56@%8 f@pgwéiympéé@ﬁtanii FRAHt i on,
updat es togdhge bt %e?@Jheﬁ%@erﬁ%s&%bﬁ%@%{ﬁi@gﬂaﬁﬁ er%glgses BleAgst éé‘f?'tﬁee the

application is closed or inactive. T to say, background processing of
notificati opgafign.perfornmed. In operation, the application is still able to
rel ease all reggur when, cl osed. By acquiring onl i ni mal. resources if
and when requi r K78 Vi AU uates pprtyans B fhmolity s S6hia £ TEHE 245K a

remai ns CoiNelappRtdidvnuRddiBmheaRdcdiR@flient 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 12, an application definition store 112, an external storage agent 114,
and an application message store 116 are shown. The application message store includes
a message router 118 that is coupled, here represented by way of the line 122, to a
communication layer 124.

[0048] The application definition store 112 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 to the data contained within the message. And,

script association to a message is specified by an application developer.
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for the end user when the end user subsequently starts, or causes the start
of, the operation. [0047] Figure 3 illustrates portions of the nobile
station 54 shown in Figure 2 and the application 12 form ng the content
client 36 thereof. The portions anal ogously can formparts of the network
part, such as the application server 24 or the proxy server 26. Here, an
application 12, an application definition store 112, an external storage
agent 114, and an application nmessage store 116 are shown. The application
message store i rMod4jckhe fallowigpagemphluy data 1R, tdiated o @ auphpld datrayge,
represented.b of the line 122, to a .communication |ayer, 124. [0048]
The appl i cﬂmﬁlﬁ\ﬁ% Ffm’f%mW%?l%lﬂ% apfpiegeyngiasiringy  Hergee iRl Hata crpwsisee
definitions and executable scripts. A data definition exists for each

uni que dat a {upe . Afe-&i l?ﬁ%,if m',gl@ﬁslradg S given a unique data identifier.

AR T s MR
appl i cation and 1§ YR éir‘l?ﬁi:’(? MRS ARE den ?'leéi?t.a"ﬁ@e ssage

definition<gpegi fies the order and types of field within a nessage. A
message contains one or nore data types. The scripts, e.g., are executable
Java scripts and0@sérdl ef ba datre! thersimpleadags typherekansingdpe s, coltheticar ri val and

processi ng,of a .ri.ggers, t he .processin of .a.script. The script,
0. has kelenBol TS AERRlEI AR Wb SRR BT 0 oo BaBG g 10 27 ot
associ at i onoll&tiannBe sageviish Bppedifib®sh MY RN ‘ap@idlgardroms epeal apgrio 10

[ 0049] The following exenplary data type, referred to as a sinple data
type, si mPFEIHAE A ancnTtEiEromiPRBeHtile igcollgeiianheyidrbeandaedserif Hig. Here, the
si npl e dat i  <data nanme="Si npl eData" key="intField'> <field
name="i nt F?%‘ﬁg‘%%%g%""f‘nt "> _...some data ...</field> <field

nanme="st ri ngFi e[@51] ymeties bxanmgé zimple neosige dadlawn astbliows:.d> </ data> [ 0050]
Al'l of the data of the sinple data type are contained in a collection
belonging to the application. Wien a sinple data conponent is inserted into
the col I eEFFERES PHBCRSYMPIgHespges specified as the field "intField" for
this type i s usédclkdgamget smplaiataRicldn twerslimpieRaponesmé datahe</GelldPect i on
shoul d be tjpatatagds or if the

[0052] 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™> ....some data...</field>
</message>

[0053] 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 the foreground
and background modes by which the mobile station is operable. The presence of a
particular data type in the message indicates how mapping from the message data to the

application data should take place. Using the example of the simple message, when the
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conponent is new. [0051 ] Another exanple sinple nmessage is shown as
follows: <nessage nanme="Si npl eMessage" > <field nane="si npl eDat aFi el d"
type="SinpleData"> ....sonme data ...</field> </nessage> [0052] The nessage
definition also preferably specifies if the background processing property
has been set. In this exenplary enbodi nent, the background processing
property is relevant only if the nessage is a notification. In this
exanple, the definition is extended to: <message nanme="Si npl eMessage”
Backgr oundPrebteStspa §iipleDas s bl éloth mamm a%'emihle @Bmtpaﬁ{trﬁ lidStored automatically

type="Si npl.e a" > . > </nessa 053] A sinple
sor pt ?Bf‘@PDa@%CQIGC%%“ & %Pg@é%%t@ btpes §H %é icaﬁl% Weml%twl tgﬁ: ApTEONEREYS age.
Upon procesgd fgssQfe itnlaéhéé PGt RS 98 the dézst gégdggrfgﬁﬁg{r?% d& i Phd SIE ?&ﬁgfg

The SinpleScript perfornms, e.g., I splays t
Wit hin theuné@s@g@ﬂmuwmanhenmnnsﬁmiﬁonnhequss@s1smhbdasheewunpmmneme|ng

rocessin ness dat.a updat es mrres cluding .. .
ot 11 cat P CoTBEEgT T PRLc iR e 1 OBBER R FOAE8 bR PPion

backgr ound rrode%odzm] wmbgta%ﬁmomséa%eﬁo@é jrAicates t&e%a@sethe?l%gﬁfuagaa&ﬂe of a
particular data ty e nessage i ndi cat es hOM/napplng romthe nessage

data to thé26 arybthEcba@Rgmum:hqwus ha8% Wiheales apph@élontsrumgmghenlemﬁpa@ dfont he

e ncet RAIBra bR B A shodtdta widtPRe BN ER SHibRd, G nlsspist o

Si npl eDat atiefpeBgratind fecudNPB iatapiotised. fTid@edsaye RutdrNes 0OMAPRHEation t he
nmessage matches an existing key in the collection, the conponent in the

col l ecti onmegsagaﬁf@éﬁ @@teswwrwwngm?é%@mﬁé@wmeﬂ@mwaw rfee §age23. doradded

as a new C%g}?ﬁgﬁ&{ ol Ja%‘ gﬁﬂgﬁplﬁﬁlﬂz lqﬁg‘t}e' 8 01-%@ @aﬁg%lgﬁ?ﬂ q:%@tag@!)iftlhg %E{?lﬁ:a@l&ﬁ'

contains t saved application. on nessage
store indi aal the bholgrouelescesting pfapeetgrod tiechayifieaon &ﬁﬁsagﬂd TH@QnmEé,mrrouwmd
gqueue 128.. We i'sS runnin only nessages from the

I t
f or egr oundS é%ﬁ%&gﬁhég@é& ew*éwati%g.‘a IIWEélfTieof?f tﬁ%ﬂﬁﬂ@@@@l Ahfthe

nmessages f fuﬂrﬂmé D&/ RRAGIST Q&%SQWM@ss%ggr(ﬁﬁ@r 1R QARSS B applRGti P $5 AGGarfQuL er
118 of the application

or closed.

[0055] Each incoming message to the device contains an application identification
and a message identification. The communication layer 124 uses the application
identification to place the message in the appropriate message store 116 where it is picked
up by the message router 118. If the application is running, the message is routed to the
foreground queue 126. But, if the application is closed, the message router 118 uses the
message identification to obtain the appropriate message definition from the definition
store 112. If the message definition indicates that the background processing property has
been set for the message, the notification is routed to the background queue. Otherwise,
the notification is routed to the foreground queue.

[0056] 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.

[0057] Figure 4 illustrates elements similar to those shown in Figure 3, but here
representing a push agent 132 that is coupled, here represented by way of the line 134,
with the background queue 128. The push agent 132 is, in one embodiment, central to all
applications and corresponds to the content operator shown in Figures 1 and 2.

Alternately, the push agent is dedicated for a particular application. And, in an extended
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nmessage store routes every incom ng nessage, here received by way of the
line 122, for application to the appropriate queue 126 or 128, based upon
the state of the application and the background processing property of the
notification nessages. The nessage router is nade aware of the state of
the application by the run tine of the application. And, the run tine
environnment notifies the nessage router 118 when the application 12 is
started or closed. [0055] Each incom ng nessage to the device contains an
appl i cat i onniptiemintdtiongdd giplicaitsh @gRRSSRORIstAe philf dgeat waRn thelidg tig@muni cat i on
| ayer 124 uses the application identification to place the nessage in the
appropri at ENEAYRYHE 1 E@?dée hackgygad aotiticqtionpi bkidis implerpgntati, hesigyassbut er
118. If the, L j 4 S LN . S =

For eqr ound (ne. Fo5 ARAGH ThEesklf SRR ML ek iew . | outer
118 uses t hetifireRsadéecipdentgdnk clts to fira mbsaico T the lmppodpkibatieroresagec
definition fromthe definitign store 112. If th ssage defjnition

| ndi cat es (Rt Wﬂlﬁﬁﬁ@&%@%ﬂh eBPB‘E?é%eéit?f‘gaPé’lhﬁﬁéﬁ“}eﬁf{im’é@n REr0 QBRI GF t he
nmessage, t N i GS; L S€
he not | 1 o B e e OB a o P AP ide,
t he runni ngheagidrhalastirage agequi re wpdhieahd sime: degsour ces for  di spl aying the

user interface, ssi.ng user events, and keepi all definitions an
data i n menory (TSGR B ER BT SBERlbR §roge The backssdngioesiani K b8 )
Figure 4 i bbieiledt®s r&beiBMvheSitld AE nb BablRSESHAMRalifhsHo P6Rs3 Wit here
representing a push agent 132 that is coupled, here represented b{ ﬁay of
yshein

the |ine 18Muiregia proeeie awtikigatium thechaekgroumBproTersopigstpogdnioatigon one
enbodi nent ., _centr t. | | lications corres s to the content
oper at or sﬁ%ﬁ%%a imglﬁcr’%sanf %ﬁ%}r%%%ﬁ%pﬁfﬁ@@f a%‘wgqggsh agent is

dedi cated for a[(@#o] Fetdgedundpilel Bédintiofor uAREirickdd @iipextRaied iddduding both

i npl enentation, an application registers its custom push agent with the run
time envi FEARBHESY NIPERE PeRRORYr BukRIARTICRAQIEIS PRBE. buhis it éhe application

i mpl ement af, | : 3 ol r I l.] ] : message
rout er ot 1AL B B AR Eion AR EBie Bertetor ARR AR 20%: ofRE O
t akes the blotlsy, ciyedealgs mdskadehrotesidg ahtil the ilac koreosinel. dBgkgrouhdBuledrid, t he
push agent then accesses th i cation definition store to optain the

appl
appropri at @“ﬁ‘@%ts5?@%‘068%“?%?@?%?5%5’“5@%% §Gbtaf BHOSIRIBLUSCITREHGE h agent

al so accesggsations cannot be execuied 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 exccution. An alternative provides
access to an application state flag in the script. Ul (User Interface) operations are
wrapped by the developer within a check asserting that the application is saved to the
running application.

[0060] 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 ordering at the
application level is maintained by queuing the messages in the order received at the
communication layer and processing the messages in the same order. The introduction of
a background queue for processing in the background mode breaks the strict ordering.

[0061} Figure S illustrates an exemplary queue structure while the application is
running. The application has messages A and B and notification messages C, D, and E.

At the moment when the application is closed, the message router filters notifications
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the external storage agent 114 to update and save data. [0058] In this
background operation node, the background processor is idle and it

consunes few resources when there are no background notifications to
process. When required to process a notification, the background processor
tenporarily loads only the necessary definitions and data fromthe
external storage agent 114. [0059] Foreground rules permt for unrestricted
script execution, including both data and user interface operations. I|f

t he appl i cavitiotheibackgromidygocdssing ipsopeetly stihwhdapplutesahd amificauonisotthy in use,
script exe ution jth a user interface operation requiring user input

bl ocks, e.é@? FOEh@iCUAssage processing until the input is received.

Background rul eﬁg?é;eﬂ Fuigfael‘r@%_riﬁﬁétra];éseiﬁé FdsGlar® YR SRk 81 OPRE AR LIRS %tg%mﬁen he

script. For exa interface operations cannot be execu
appl i cat i obatleroliskpdcesfing pevreliypaedit ndtireneainaordetey slithpespestogionen a choi ce

to specify.t scripts to .assocj.ated with the nessage, .one fo

f or egr ound b@‘gﬁg‘gwq TSEHG al ’ﬁ_é?lplfl#b%‘é‘@l@@?"éﬁﬁg"h@fé?ﬁ??ﬁypﬂfowebl lernati ve
provi des @HASHioNS vath 8O BhILGARINAHrodcadify kATt Ferhlf ofdelid Plvith WspbddssT
Interface) operations are wapped by the devel oper within a check

asserting ehdtotheie Wpph theapplisatios issaa, the mpssaga wonir egcaggsin waeuteany] 0060]

Messagi ng ro i.ntai.ned.in the ound. e The. nessaging

br ot ocol Ui Qef Gl PR P R a0 0P B R B PR TR 20
processing for #M063amEndW eahtkns fulther FONTIA] GRlidrOfe kpdiRatiby B 1Gahing, Gont ai ns
the appropriate logic to support ordered nessages at the transport | evel.
In a foregFoRiFd ! inigiged Hy dhoanpdicatinn aa whele. 1y taa foregronad gpeyessize

mai nt ai ned el IR I IV t _
cormuni cat A f e A BrERORE R ncsfheel or i B o6 L8 uBlenb O When the

i nt roduct i megbundgbarkieduiidbdore uenindnumrtheessdd ndeliveryt dfallhaskgiauanthenode
breaks the strict ordering. [0061] Figure 5 illustrates an exenplary queue
structure WhRlcatemaedpiation is running. The application has nessages A

and B and noti f @l QndHBRS %@gﬁa%n RcaRd 1??“1 c&ﬁtr&lh?a@ﬂﬁﬂéma\@gﬁréﬂ? for

application is closed, the sage router ters notification 13w th
t he backgr teddregroondssi bgckpraperqueuset Than t, feegotiad mekepgpoticfsugahidahs to

ts? r6u C? 3?29&&@ g@(ﬁ(?gg(?q%gHgis\%?g%%]afqﬁ(%ﬁi%&%d%nhl\/'ic%sxgerr%F es%pgrgtee t ?essﬂtlji%g cgr queue
suspending and resuming the flow of foreground versus background messages can also be
set.

[0065] More generally, separate foreground and background queues per
application are obviated, and all of the push content is initially placed in one queue owned
by the push agent. The push agent, upon taking the next message of its queue, forwards it
to the appropriate application queue if the application is active. [f the application is
inactive, the push agent determines if it has any processing rules for this message defined
in any manner, contained within the message or defined statically the message definition.
If the push agent has processing rules, it processes the push content and updates the store.
If not, it forwards the message to the appropriate application. A message router is
placeable with the push agent and described as the computator that decides whether to
forward the messages.

[0066] Figure 7 illustrates a method, shown generally at 162, representative of the
method of operation of an embodiment of the present invention. The method is for

utilizing push content at a communication device operable pursuant to a push content

communication scheme.
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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 stil

remain ordered with respect to each other. Wen the application is
started, the nessage router once again reroutes any outstandi ng nessages
in the background to the head of the foreground queue. [0063] Flow control
is further provided. When the application is running, flow control is

adm ni st ered for[obég Eppldngat imehcads! B B olek 1WhennmbbRe faliegiadnd gueue si ze
reaches a maxi numthreshold, all messages for the application are
suspended. SpRERINi¢aEionfdgyisgragindicEinand aselestel gopnbenesiion. nisnnansh ashr eshol d,

del i very Ofimﬁkaltte Oi gﬁgﬁﬁkt e Qﬁ“ {ndgvlgm)}l 8?%618&t%@taﬁ%§ W&ect%cp 064] Wen the

applicationis ¢ ow ¢contr I's adm nistered separately for the
foreground and Haedkyriduenchngusuedicatdhy thehlodkorasy tivwoedtanesspgascda®n in
suspended whjle background nessages are delivered and vice versa. Separate
t hreshol ds ﬂ?@owstf%qﬁ%fg@%m%@s ARACKEEAHK HGratieg. (ANt cabng fr GHACY By &1
backgr ound ;PRSSAY SR &R 31 Rethe BRick 178083 stdBESIGRRAT Al as SRRAMEE 1B
foreground and background queues per application are obviated, and all of
t he push cdmtEnck {8t ithd mbhild statpinacadventhe wenguesiercdwhihd stdoyge dlempnish agent .
The push agent, aking the next nessage of its eug, .forwards jt to
the appropri at e (AR TS tiBsaTnt RE GapiiFEet PORTS b imoBiehng g

appl i cat i ofhefitioh, RAE ihe/Ropd HEHBUSRNAGEMouHEhQ IEL ARy bel linBRSh2M
processing rules for this nmessage defined in any nmanner, contained within
t he nessagéestiptet.i hedsooparf Bgliprssenhiaverdnndg deldrsdi i the drllowing clafigs.push

agent has processing rules, it processes the push content and updates the
store. If not, it forwards the nessage to the appropriate application. A
nmessage router is placeable wth the push agent and descri bed as the
conput at or that decides whether to forward the nessages. [0066] Figure 7
illustrates a nethod, shown generally at 162, representative of the nethod
of operation of an enbodi nent of the present invention. The nethod is for
utilizing push content at a communi cati on devi ce operable pursuant to a
push content conmmunication schene. 14
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[0067] First, and as indicated by the block 164, a nobile station sends to
the comuni cation device, an indication of a selected content operation.
Then, and as indicated by the block 166, an indication of content netadata
is detected. [0068] Then, and as indicated by the block 168, the content is
operated upon in the instructed manner as a background operation. Once the
content is operated upon, the <content is stored, indicated by the bl ock
172, at a storage elenment. And, as indicated by the block 174, the nobile
station retwhay@scliipgedGgent ent stored at the storage elenment. [0069] The
previ ous descriptions are of preferred exanples for inplenenting the

i nvention, and the scope of the invention should not necessarily be limted
by this description. Afifeatss e cofmnunacapiossienice opsrebleiparsuagt idafiugiedotiyntt he
foll owi ng cCI ai ns.. Jf5 V\hﬁlt S .(cil ai rr,etd is. 1.. Apparatus for a conmmunication
devi ce operabBl"R BT EREHE T 6 SAY BHRH LS SPERES "B onmuni cati on schene, said
appar at us conpri si ng:a @nefbpdthto? BEHMPI rackial Qhtdr® chRERINKREPU Akt to
conmmuni cated pursuant to the push content conmuni cation_schene, said

cont ent opéh@aPE! cOBiENt eurBENicYIGpEhame. saishenmicn eperaier eprfiguiechie aneale uct ed
manner as _ -operati on, I f I, tector adapted to
receive anel'llp g@?ﬂ%@g&%@g EBIclcr)1r§1t§“%acn{h mgn@%éégg%gga{gﬁg&}:dg(ﬁ}egaﬁ Ogrret adgt a defining

the instructed nmannerandystwikiichdstatidr aduptaint reperatiadichsort of @peshat € upon
the content, said jinstruction det :fe,ct or configured to instruct, said content

oper at or of&i#R. Hat anians metrdaRcic i hamsEncied nspasewhisB Saidireniesht ent .
2. The appaLabus i -1 i ;8 ol i at a
First notaoPk et B ool ML ey T g R ARLER AR TRl Satamhee,

st or age el emdrbnenbomiEd @fithe tisguéted stannet wonkvidelv icceperaavpoisthercagente! enent
configured to store the content, once operated upon as the background
operation by said content operator. 4. The apparatus of claim| wherein the

content, operated qurhc@}f]{aa?ﬁtiug of 6181 8 WhRBRAUUontehBo RS MBE IsRlnfsd dMdtdl aan
application, and wherein the content netadata is originated in conjunction

with the appiting@tarbdevise. The apparatus of claim 4 wherein the push content
schene pushes content

3. 'The apparatus of claim 2 further comprising a storage element embodied at
the first network device, said storage element configured to store the content, once

operated upon as the background operation by said content operator.

4. The apparatus of claim 1 wherein the content, operated upon by said
content operator, 1s associated with an application, and wherein the content metadata is

originated in conjunction with the application.

3. The apparatus of claim 4 wherein the push content scheme pushes content
to a mobile station, and wherein the application, with which the content operated upon by

said content operator is associated, is resident at the mobile station.

6. The apparatus of claim 5 wherein the content metadata detected by said

instruction detector is originated at the mobile station.

7. The apparatus of claim | wherein said instruction detector detects the

content metadata directly from the indication of the content metadata.
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to a nobile station, and wherein the application, with which the content
operated upon by said content operator is associated, is resident at the
nobil e station. 6. The apparatus of claim5 wherein the content netadata
detected by said instruction detector is originated at the nobile station.
7. The apparatus of claim | wherein said instruction detector detects the
content netadata directly fromthe indication of the content netadata. 16
8. The apparatus of claim7 wherein the indication of the content netadata
conprises an XM., Extensible Mark-up Language, nessage. 9. The apparatus of
claim7 wherein the indication of the content netadata conprises a binary
nmessage encapsulfat ed The aepandivs of EleieswinireinNbe kdigatipapfagentenhmnsi@deie. 10.
The appar at f cl al,m:1wher el i d ntent operator and said
instructio5%55@%%%%ﬁkg%ﬁ%$@%g%%gM?§Lg?E%“%%?éﬁ?§¥%%§itioned pr oxy server.
11. The apparatus of claim1 further conprising a storage el enent adapted
to receive the content, once operated upon by said content operator as the

background operfat i ontheBpparyiis ohplaHR dtwherap thd wdipatian ghibe sppichiyactadata
conmmuni cat i.gR ,AeMi .8, & i i.f St t K 1 N o a
connunicatfonpnetf%rﬂ,9?ﬁ%§§%§wgﬂﬁgg%ﬁgﬁ%ﬁgﬁ%%FE§&ﬁ%b%28&§'gec%ﬁ%a%étmork
station commaeteed t hereto, said storage el enent enbodied at the second
network station. 13. The apparatus of claiml| 1 wherein the push content
schenme pushes content to a nobile station, and wherein the content, once

stored at said 3hor agfeGheIIRAL of clafin 36AR3SH R BYicheHdMmbE b st i on. 14,
The apparatus of claim 1l wherein the indication of the content netadata

det ect ed bynsgrapiehr drieaterctongmisd pageoior ngenpe-peegormdmpdiy ®retrat i on- ori gi nat ed
selected content operation. 17 15. A method for utilizing push content at
a communi cation device operable pursuant to a push content conmuni cation

scheme, said nmethod qoeRppFh0AYof H1BIm 1 further comprising a storage element adapted to
receive the content, once operated upon by said content operator as the background

operation.

12. The apparatus of ¢claim 11 wherein the communication device comprises a
first network station connected to a communication network, the communication network
having a second network station connected thereto, said storage element embodied at the

second network station.

13. The apparatus of claim 11 wherein the push content scheme pushes
content to a mobile station, and wherein the content, once stored at said storage element,

is accessible by the mobile station.
4. The apparatus of claim 1 wherein the indication of the content metadata

detected by said instruction detector comprises a mobile-station-originated selected

content operation.

17



operations of. detecting an indication of content netadata that defines an
instructed manner by which to operate upon the content; and operating upon
the content in the instructed nmanner as a background operation. 16. The
met hod of claim 15 further conprising the operation, prior to said
operation of detecting, of sending, froma nobile station to the

comuni cation device, the indication of the content netadata. 17. The

met hod of claim 16 wherein said operation of detecting conprises detecting
t he content netddat a Alimetioad fpr filarmg heshi ceadicpati aronohutibai@oktvertopesbidat a.
18. The nmet hod otft cl ai 1m 151; fturt her (gai risi n(g t.ge 6_8P?l>ec{)ati o_n.oj]rc _hstori ng the
content, ofEE SR ARE" SRTRNEOFIGHAC] SEE GG MG RODEEPRIT M Cat a
storage el gpentionsd®. The nethod of claim 18 wherein said operation of
operating upon is performed at a fast network station, wherein said
operation of storing detecheg fipmdetian ohcorden andadaea et definge an inshuctsdi d

nmet hod fur clﬁmg | i n ratlion of transporting the content from
the first ne%&/%lr sH'f itgﬁpélggt@ggé%c%)ﬁge"?fe%rk station. 20. The method of
claim 18 further conupksikinguphethepen@hi @rhofnstreéted Mahig,asbybackerowid | €

station, the content stored at the storage elenent. 18
operation.

16.  The method of claim 15 further comprising the operation, prior to said
operation of detecting, of sending, from a mobile station to the communication device, the

indication of the content metadata.

17. The method of claim 16 wherein said operation of detecting comprises

detecting the content metadata directly from the indication of the content metadata.

I8.  The method of claim 15 further comprising the operation of storing the

content, once operated upon during said operation of operating, at a storage element.

19. The method of claim 18 wherein said operation of operating upon is
performed at a fast network station, wherein said operation of storing is performed at a
second network location, said method further comprising the operation of transporting the

content from the first network station to the second network station.

20.  The method of claim 18 further comprising the operation of retrieving, by

a mobile station, the content stored at the storage element,

18



