1 METHOD AND SYSTEM FOR ORCHESTRATI ON OF CONTENT PROCESSI NG | N MOBI LE

DELI VERY FRAMEWORKS [ 0001] The present disclosure relates generally to
nobil e content delivery and in 5 particular to the utilization of enablers
to facilitate nobile content delivery. [0002] The users of nobil e devices
or nobile user equipnment (UE) are i ncre?si ngly becom ng nore sophisticated
in terns of the functionality that they ‘require fromtheir nobile devices
and the way that they access data fromthe nobile devices. 10 [0003
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may enbed mebildaiesicesr vari ous processing elements wthin the delivery

framework. Included in the netadata are instructions for the content
del i veﬂ/ enabl er. Further, external namespace declarations may be 30
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data dynamically delivered to them rather than having to go and seek out the
data. Examples of data could include stock quotes, weather updates, traffic
updates, dynamic walipaper, ads, applications or other data desirable to the user.

15
[0004] Content delivery often requires various enablers on both the server side
and on the device side. These enablers are not part of the core functionality of a
delivery enabler and a system and method is required in order to coordinate
content processing with other enablers.

20

GENERAL

[0005] The present system and method may provide for the embedding of external
references and content processing coordination rules inside mobile content
delivery metadata. In particular, a method is provided for expressing coordination

25 rules for mobile delivery metadata as an XML packaged state chart.

[0006] A content provider may embed metadata for various processing elements
within the delivery framework. Included in the metadata are instructions for the
content delivery enabler. Further, external namespace declarations may be

30 provided for external enablers. Namespaces referring to the XML schemas
representing binding to external enablers may be included in order to coordinate

processing of mobile content while a content package is being delivered. This is



representing binding to external enablers may be included in order to
coordi nate processing of nobile content while a content package is being
delivered. This is 2 acconplished by enbedding el ements and attri butes
defined in corresponding XM schemas within an XM el enent for the
processing state. [0007] Action verbs can be used to map coordination
instructions to external 5 enabler funcfions. This |evel of indirection
allows for |ow coupling between services. [0008] The present disclosure
therefore amomphsheﬂeb;aenﬁbﬂdmgfeienmm dna attribgtesodefinedtin gooespendiggi n a
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[0009] The present disclosure may further provide a system for coordination of
15  content processing comprising: a content provider, said content provider adapted
to embed external references and content processing coordination rules inside
mobile content delivery metadata associated with content supplied by said content
provider; a content delivery enabler comprising: a delivery server, said delivery
server adapted fo process metadata directed to said delivery server; and a
20 delivery client, said delivery client adapted to process metadata directed to said
delivery client; external enablers adapted fo process content based on the content
processing coordination rules through said content delivery enabler; and a content

client adapted to consume content from the content provider.

25 [0010] The present disclosure may further provide a content package comprising:
content; and a metadata envelope, the metadata envelope having external
references to external enablers and content processing coordination rules

embedded therein.

30
BRIEF DESCRIPTION OF THE DRAWINGS
[0011] The present disclosure will be better understood with reference to the

drawings in which:



[ 0011] The present disclosure will be better understood with reference to
the drawings in which: 3 Figure 1 is a block diagram show ng | ogical
conponents within a delivery architecture; Figure 2 is a block diagram
illustrating flow of netadata between the |ogical conponents of Figure 1.
5 Figure 3 is a block diagramillustrating an envel oped nodel for netadata
processing between the | ogical component® of Figure 1. Figure 4 is a bl ock
di agram showi ng an exenpl ary content package including content and a

net adat a envel opigurédbeblbck diayramastovlhg tugicaldoonporgends tithit a delivergek; 10
Figure 6 is a state diagram show ng exenplary coordi nati on of metadata
bet ween a @yehitegitrejel i very enabl er and external enablers; and Figure 7 is a
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associate with tfe net resent disclosure. 15
DESCRI PTI Gbgice! 5tnpoR&e oFIFRgkeVENTS [ 0012] Reference is now nade to Figure
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sent t1® subscr i Bigurettista siate diagsanishowing exemplansoptdinglion of metadatger y
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be used in associate with the method and systerm of the present disclosure.

15 DESCRIPTION OF PREFERRED EMBODIMENTS
[0012] Reference is now made to Figure 1. A push system for delivering dynamic
content to a client application is illustrated. The system of Figure 1 is a simplified
system and shows logical components that need to be in a dynamic content
delivery architecture. However, as will be appreciated by those skilled in the art,

20 other components could exist or various components could be grouped together.

[0013] Architecture 100 includes a content provider 110. Content provider 110 is
arranged to provide dynamic content to users. This can include, for example, a
website selling books. Content provider 110 may periodically provide a list of

25 newly released books which can either be sent to subscribers that are subscribed

to the website or to a delivery server that manages the subscriptions.

[0014] A delivery server 120 communicates over a wireless network 130 with a

delivery client 140 that is located on a mobile device in a preferred embodiment.
30 Delivery client 140 receives the content that is being delivered from content

provider 110 and can communicate the content with a content client 150. Content

client 150 ultimately consumes the content.



30 Delivery client 140 receives the content that is being delivered from
content provider 110 and can communi cate the content with a content client
150. Content client 150 ultimtely consunmes the content. 4 [0015] As will
be appreciated by those skilled in the art, an enabler in the present

di sclosure is equivalent to a framework. Thus t he delivery enabl er
conprises delivery server 120 and delivéry cllent 140. 5 [0016] As w il be
appreci ated by those skilled in the art, various external functions may be
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15 data that can be used by a processing element to manipulate the content. As will
be appreciated, a generic content delivery system requires metadata to allow
various content providers and content clients to exist within the system. The
metadata can be in various forms, including processing parameters or rules, or a
processing handler, code or reference provided directly or a link to a processing

20 handler, code or rules in another location.

[0018] As can be seen in Figure 2, content passes from content provider 110 to
content client 150, as illustrated by arrow 210. Metadata, which provides
instructions to various components within the architecture 100 can also pass

25 between components within architecture 100, usually along with the content. For
example, arrow 220 illustrates metadata for the content client that originates at the
content provider 110 and is opaque to the delivery system until it reaches a
content client 150.

30 {0019] Arrow 230 shows metadata created by a content provider 110 that is
intended for delivery client 140 and thus only flows to the delivery client 140.



30 [0019] Arrow 230 shows netadata created by a content provider 110 that
Is intended for delivery client 140 and thus only flows to the delivery
client 140. 5 [0020] Arrow 240 illustrates netadata generated by delivery
server 120 and is intended for delivery client 140 and thus is first
associated with the content at delivery_ server 120 and stripped fromthe
content at delivery client 140. Exanpl es® of where this could occur include
agreenents between a user and a service 5 provider regarding a billing plan

and the | qoebojoAmewrad(citustrates nstadaticgenavatactby delivesyiseives 120cuidlisr can
use the netadata to limt the services a,va}i | abl e or qg_ro igg§oﬁpqr}ﬁg§ed
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a content processing netadata 322. Content processing netadata 322 is used
by delivery client 140 to process the content envel ope 320. For exanpl e,
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cont erf0 cl érvelopsmadel faricpnigntanetadat.i n the | atest version of 25 the
content. [0024] Content envel ope 320 is passed to content client 150.
Content envel ope 320 includes content processing netadata 330 for the
content cljodap] A%liaegr seToait £20 rasyvead piish danvelopies3 tothaé inotudasexhtént t he

content client 150. . .
processing metadata 312 for the delivery server 120 and a delivery client
envelope 314. The delivery server 120 extracts the content processing metadata

15 312 and uses this metadata to process delivery client envelope 314. Metadata
312 dictates to delivery server 120 what to do with the delivery client envelope

314.

[0023] Delivery client envelope 314 is passed to delivery client 140, where it is
20 broken into a content envelope 320 and a content processing metadata 322.
Content processing metadata 322 is used by delivery client 140 to process the
content envelope 320. For example, this can be used to instruct delivery client
140 to perform a replacement of previously delivered content envelope 320 with
the latest envelope if content client 150 is only interested in the latest version of

25 the content.

[0024] Content envelope 320 is passed to content client 150. Content envelope
320 includes content processing metadata 330 for the content client 150 and
content payload 332 that is to be consumed by the content client 150.

30
[0025] As will be appreciate by those skilled in the art, the nesting of envelopes in
accordance with Figure 3 provides for a rich dynamic environment in which

processing can occur at any processing element of the architecture and in which



[0025] As will be appreciate by those skilled in the art, the nesting of
envel opes in accordance with Figure 3 provides for a rich dynamc
.environment in which processing can occur at any processing el enment of the
architecture and in which 6 the content provider 110 can specify how
specific content is to be dealt with. In_one enbodinent, netadata is
directed to a particular logical elenentband is opaque to other processing
el enents. 5 [0026] As will further be appreciated, netadata nay only be
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[ 0028] Whi above S netadata for a content delivery enabler,
in some cases a nmobile content delivery enabler may need to engage ot her
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scr eeni ng, betweenethieideliveryssaugr t2hend deliveryesliemp140 and thus spaetagpteiosr may
be a presence epabler,. . A r . have specified a rule that certain

cont ent sh%ﬂ@ngaf%??ﬂéod%qlﬂa&eéﬁg%ﬁsﬁ' 20 the user is in a home network in
order to avoid data roam ng charges. Such an enabler needs to use the
functionality of other enablers such as a |ocation enabler to find where
the nuifl | e[0987] Edheraltasnatives wodddm eddaet todhaspskiedin fieaditer s i ncl ude
content screening that could prevent 25 certain types of content from
being delivered to the nobile device. [0030] On the device side, an exanple

of an enabjoaRs]Whileetha gheverdsstibes nestabhterfor bajontentldéliveryceriableredonpr ess
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frameworks and enablers while delivering content to a content client 150.
15  Similarly, a delivery enabler may need to engage other frameworks and enablers
while delivering the content to content client 150. As indicated above, examples
of external functions include presence, location, content screening, compression,
among others. For example, an external enabler may be a presence enabler. A
user may have specified a rule that certain content should only be delivered when
20 the user is in a home network in order to avoid data roaming charges. Such an
enabler needs to use the functionality of other enablers such as a location enabler

to find where the mobile device is located.

[0029] Other examples of enablers include content screening that could prevent

25  certain types of content from being delivered to the mobile device.

[0030] On the device side, an example of an enabler may be a compression
enabler that would need to decompress certain content before it is passed to a
content client 150.

30
[0031] A content delivery enabler would not typically have the functionality of the
external enablers and thus needs to access external enablers to provide for a rich

content delivery framework.



[0031] A content delivery enabler would not typically have the
functionality of the external enablers and thus needs to access external
enablers to provide for a rich content delivery framework. 7 [0032] As

wi |l be appreciated by those skilled in the art, content should be opaque
for the delivery framework. The only way_to therefore indicate the need for
external content processing and to coordinate this processing is through
the use 5 of metadata. [0033] Reference is now nade to Figure 4. Figure 4
illustrates an exenplary content package 410 received froma content

id h nt ent ' 110 f Fi 1. 10, [.00 Cont ent
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15 envel ope 42% 0035] Met adata envel ope 420 incl udes a nanespace

decl ar & i o*f BE , Which allows for nanespace decl arations for external

services that are to be used for processing the content 412. Two exenpl ary
nanespace decl arations are shown 20 with reference nuneral 435. [0036]
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bl ocks to engage external functions. These are illustrated by function
bl ockdM42 and 444 in Figure 4. 30 [0038] Metadata envel ope 420 al so
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As indicated above, content 412 should be opaque for the delivery framework.
Therefore, the only way to indicate the need for external content processing, and
to co-ordinate this processing, is through the use of the metadata in metadata

15 envelope 420.

[0035] Metadata envelope 420 includes a namespace declaration box 430, which
allows for namespace declarations for external services that are to be used for
processing the content 412. Two exemplary namespace declarations are shown

20 with reference numeral 435.

[0036] Metadata envelope 420 further preferably includes a metadata block 440

for processing by a delivery server such as delivery server 120 from Figure 1.

25  [0037] Metadata block 440 includes various metadata for processing by the
delivery server. Metadata block 440 further includes various function blocks to
engage external functions. These are illustrated by function blocks 442 and 444
in Figure 4.

30 [0038] Metadata envelope 420 also includes a metadata block 450 for processing
by a delivery client such as delivery client 140 from Figure 1. Metadata block 450
includes metadata to be processed by the delivery client along with function
blocks 452 and 454.



I ncl udes netadata to be processed by the delivery client along with
function blocks 452 and 454. 8 [0039] As wll be appreciated by those
skilled in the art, the use of two function blocks to engage external
functions in block 450 is nerely an exanple and the present disclosure is
not meant to be limted to a certain nunber of external 5 functions engaged
by external function blocks. In other wifds, metadata bl ock 440 or

nmet adat a bl ock 450 could include no instructions or rules to engage
external functions and thus no function bl ocks, or could engage multiple

external functions throu nct 0040 I f
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satisfied, causes processi ng for the state to be perforned. [0043]
 The funct i extetriabfiinctions aed tbusing furacmqrdbloahs eteauh engage nibtiple extamagl on

i dentifier 46 to |d tif service or function being utilized.
25 [0044]1¥98 J%ﬁv? %§¥Qn88 Bkﬁg%h i ncl ude action verbs 468

defining what function of an external service t he content delivery enabler
shoul d use. [0045] The function block could further include paraneters 470
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to next. 9
state free.

15  [0041] The function block preferably includes a state identifier 462, which
identifies the state of the function block in state tree.

[0042] The function block may further include a guard expression and/or condition
464, which includes a logical expression that, if satisfied, causes the processing

20 for the state toc be performed.

[0043] The function block further could include an external service or function
identifier 466 to identify the external service or function being utilized.

25  [0044] The function block could further include action verbs 468 defining what
function of an external service the content delivery enabler should use.

[0045] The function block could further include parameters 470 defining the list of
parameters that needed to be passed to the external enabler when the function

30 defined in this function block is invoked.

[0046] The function btock could further include a state transition 472 based on the
results of the action verbs to indicate which state to move to next.



[0047] Reference is now nade to Figure 5. Figure 5 illustrates a | ayered
structure of function block 510, which is a representation of a processing
state. Various enbedded bl ocks exist within function block 510 as
described below. 5 [0048] A first block 520 is a set of. common XM

el ements defining state chart. As w1l be appreciated by those skilled in
the art, the term"elenent” is a broad t& m and includes a subset of an
XM. docunent that starts and ends with corresponding XM. tags. 10 [0049]
Bl ock 520 includes elenments that are referenced by the nanmespace defining

XM. syntax _for a state chart represepntation_]an e. a es include
state char [004%1 Belgrsnee iRy ma &E&"ﬁ%xﬁ@l{fgg@}‘ﬁfégés%@@ execution
| anguage ( (85 bIGHKED e80AEtoA Jf urirbeessnpetged bl ock
530 cont ai Eg%{gggrtuéeggﬁpned y’ﬁmeagleﬁ?\%éeey enalcb)ﬁer, F|SncI?Jd[?§r:g bi ndi ngs
t 0 ext er naVadoab eatrddBddidciEsexisihwitbiddanotin blbek 510 as désaribaddeldy. t he
namespge for the delivery enabler and includes all XM. bindings to

extern enabl ers and internal processing instructions, if any. 20 [0051] A
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speci fy a poreshorithtg Xpawdgy, of the delivery enabler including binding of

el ements onto functions/paraneters of the external enabler. These el enents
shoul dibe understood by the delivery enabler netadata interpretation |ayer.
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enabl er
defining XML syntax for a state chart representation language. Examples include

state chart extensible markup language (SCXML), business process execution
language (BPEL) and XProc, among others.

15
[0050] A further embedded block 530 contains metadata defined by the delivery
enabler, including bindings to external enablers. Block 530 includes XML that is
referenced by the namespace for the delivery enabler and includes all XML
bindings to external enablers and intérnal processing instructions, if any.

20
[0051] A further embedded block 540 is metadata defined for use by external
enablers. This block is referenced by the namespace for the external enabler and
includes elements defined in the external enabler schema. These elements are
opaque for the delivery enabler.

25
[0052] As will be appreciated by those skilled in the art, the elements within block
530 specify a predefined behavior of the delivery enabler including binding of
elements onto functions/parameters of the external enabler. These elements
should be understood by the delivery enabler metadata interpretation layer.

30 Conversely, the elements within block 540 are opaque for the delivery enabler
and are passed to the external enabler “as is”. These elements represent
constructs defined by the external enabler schema and therefore are understood

by the external enabler.



and are passed to the external enabler "as is". These el enents represent
constructs defined by the external enabler schema and therefore are
understood by the external enabler. 10 [0053] The above therefore
provides a nethod for using nane spaces and schemas representing bindings
to external enablers in order to coordinate processing of nobile content
while in delivery. This is acconplished16& 5 enbeddi ng el enents defined in
correspondi ng schemas within an XML el enment for the processing state.

[ 0054] The above will be nore clearly understood with reference to the

foll ow ng exa e s nt and ref rence to Fiqure 6. 10 [0055]
The. 1ol | w0531 The Sbpus GasTaipTe PRIRES orMEtIoct r RANDATAME SHAGER A0S pr essed

i n SCXM.: Wﬂ% ./

Xm ns: dcd =F tp: ??%Br%%rr'tg dcgfj{ @g o‘%ﬁhﬁf@%ﬁ%léiﬁi?ﬁ%} %‘?03?%'??571 0/ dcap”
xmns: | = hptqmessmgzxfamﬁlleoamttemwmle)iﬂ dellvery This is accomplished by

xm ns: t /.abc. net/ nce/ 1. 0/ itialstate="Conte R d'> 20

Sotate’s o-oubddie st SRS sritesnarbind S Bt TRV SerlesH

function-i gt IR@QPO(Q% ﬁ,? By y"> <dcd:verb>validateMenorySi ze</ dc: verb> 25
nt d

<dcd: par anrCo nt Headér : devi cel D<dcd: par an®
<dcd: par an>Cont ent Header : content S i ze<dcd: paranr <d

p: funct ongagr NE Thovs vt Be e 88y uRdBrtSa hith Y8fraae fARE BRowing

resul t Type
example SCXML code segment and reference to Figure 6.

10
[0055] The following illustrates an example of co-ordination metadata expressed
in SCXML:

<scxml xmins="hftp://mww.w3.0rg/2005/07/scxml"

15 xmins:ded="htip://oma.org/dcd/1.0"
xmins:dp="http://oma.org/dcd/1.0/dcap”
xmins:l="http://xyz.com/location/1.0/"
xmins:p="http://abc.net/presence/1.0/”
initialstate="Content Received">

20

<state id="Content Received">
<invoke src="checkMemory">
<ded:action function-id="DCAP:checkMemory">
<dcd:verb>validateMemorySize</dc:verb>

25 <dcd:param>ContentHeader:devicelD<dcd:param>
<dcd:param>ContentHeader:contentSize<dcd:param>
<dp:function>checkMemory</dp:function>
<dp:resultType>boolean</dp:resultType>

</dcd:action>

30 <finvoke>

<transition event="success" cond="checkMemory.result"
target="Check Roaming"/>
<transition event="failure" cond="icheckMemory.result"
‘target="Check Fragmentation"/>
35 </state>

<state id="Check Roaming">
<invoke src="isRoaming">
<dcd:action function-id="LOC:isRoaming”>
40 <dcd:verb>isHomeNetwork</dcd:verb>
<dcd:param>ContentHeader:devicelD<dcd:param>
<dcd:someExoticElement>"if not in
Finland"<dcd:someExoticElement>



</ dcd: action> 30 </invoke> <transition event="success"
cond="checkMenory.result" target="Check Roam ng"/> <transition
event="failure" cond="!checkMenory. result"” target="Check Fragnentation"/>
35 </state> <state id="Check Roam ng"> <invoke src="isRoam ng">

<dcd: action function-id="LCC:.isRoam ng"> 40

<dcd: ver b>i sHonmeNet wor k</ dcd: ver b> <dcd par an>Cont ent Header : devi cel D<dcd:
param> <dcd: soneExoti cEl ement>"if not in Finland "<dcd: someExoticEl enment >
11 <I: nane>i sRoam ng</1: nasrame>isRoaming</l:name>

<I : par am>"i gnor eNet wor kAgr eenmeqlfsarhm:€igrore Neiavaakigreehiantssicte sriparampay ok e>
5 <transition event= success/dcggeﬂcnisRoam ng. result" target="Check

Avai | abi lity"/> <transidjRpkgevent="failure" cond="!isRoaning.result"

target ' Send Rej ect ed"/> Sh evet=" é?:te ) E’cmé:h Ak gl ty" >
:} S\ég!(actsirg;;i sAvai lt%l?ge?t ?Chgﬁﬁ Ix:! :tlalb(?lﬂy gnctlon I d sDSLIE;QI%)EE@HﬁgAv?tlil I abl e"> 15
' <transition event="failure" cond="lisRoaming.result"
target="Send Rejected"/>

<fstate>
10

<state id="Check Availability">

<invoke src="isAvailable">
<dcd:action function-id="PRES:isAvailable™

15 <ldcd;‘;ction>

<fscxmi>
20

[0056] The first five lines of the code segment above are part of block 430 from
Figure 4. Specifically, these are namespace declarations for the XML version, as
well as namespace declarations for the dynamic content delivery, a device

25 capabilities enabler, a device location enabler and a devit:e presence enabler. As
will be appreciated, these are merely examples of various enablers that couid be
used and declared as part of the namespace declarations. Further, the
namespaces declarations shown above are merely included as an example and
do not represent real URLs for enablers.

30
[0057] The next line of the code indicates ‘initialstate = “content received” . This
shows the initial state to proceed to for the content processing.

[0058] The next line indicates ‘state id = “content received” ‘. This is part of block
35 520 of Figure 5 and defines the state of the function block.

[0059] Further, the line ‘invoke src = “checkMemory” ‘ is part of block 520 of
Figure 5 and is telling the SCXML to invoke an external function.



</scxml > 20 [0056] The first five lines of the code segnent above are part
of block 430 from Figure 4. Specifically, these are nanespace decl arations
for the XML version, as well as nanespace declarations for the dynam c
content delivery, a device 25 capabilities enabler, a device |ocation
enabl er and a device presence enabler. As w | be appreciated, these are
nmerely exanpl es of various enablers thatzbould be used and decl ared as
part of the nanespace declarations. Further, the nanmespaces decl arations
shown abovos0EThe nekylinenitidicktes a&;daattena‘upttﬂor&mﬁ“DMﬂaduem@ﬂnmeeﬁ‘if real

URLs for enablers. 30 [0057] The ne d d

“initial sthpig actl@@&ﬁ?@% P@h@?\%&emé‘ f-qupgon §h3&@ﬁ?wgr;ﬂh3hé\%% Y&¥e to

proceed tocé;?éb:l‘ith—fs SAHBIENd I &B@ﬁﬁﬂlﬁ@d [0058] The next line indicates
I'S

‘state content recelve is part of block 35 520 of Figure 5
and def| nes the state of the function bl ock. [0059] Further, the line

"invok eck art .qf ock and is
tellin @%@(@B I’\‘/Wﬁ\ﬁ)iéé%d \ég{BEr‘ﬁJ;fa ﬁulﬁfln 'Zﬂf dc{do\fég% 11%% SESR 1ine
I ndi cat es asich | HeNdy | ARl ngmﬁmd tahflsSs action defi nes
that the exter ngﬁgﬂ)ftﬁﬁz:{ I on dﬁgmﬁory o[n the deli vere;;s acapabl lities

enabl er should be utilized. 5 [0061] The next line is <dcd:verb>

cont ent - deltROEF pgast B0 ker ol bariBbss MPR sk el UihIaL®: nicat o
pararreterscﬁé@m@,hg Uéeg.nal function checkMenory uses. 10 [0063] The next

line is <dp:functi on>check|\/bm)ry</ dp: function>. This maps the dcd action
verb VM) i dat eMenorySi ze to the external function. In this case, the

external T 1iagh] PRe'raf i€ IS EiRIUNCRBA>LReARIEMBly S AHRNIORS. SHAERIps'tHe
dcd action verb validateMemorySize to the external function. in this case, the
external function is checkMemory and is part of the device capability enabler
defined using the name “dp” in the namespace definition.
15
[0064] The next line defines the results type that is expected from the external

function.

[0065] From the above code segment, the decd:action, ded:verb and
20 dcd:parameters belong to block 530 of Figure 5. These are a predefined
behavior of the delivery enabler and include binding of the elements cnfo

functions or parameters of the external enabler.

[0066] The lines dp:function and dp:result belong to block 540 and are opaque to
25 the dcd enabler.

[0067] The line: <transition event="success" cond="checkMemory.result"
target="Check Roaming"/> is a check to see whether or not a specific event
occurred and a condition has been satisfied. If the event has occurred and the

30 condition has been satisfied, then this line defines the next state to proceed to. In
this case, the next state is “Check Roaming”.



defined using the name "dp" in the nanespace definition. 15 [0064] The next
line defines the results type that is expected fromthe external function.
[ 0065] From the above code segnent, the dcd:action, dcd:verb and 20

dcd: paraneters belong to block 530 of Figure 5. These are a predefined
behavi or of the delivery enabler and include binding of the elements onto
functions or paraneters of the ext er nal ‘&habl er. [ 0066] The I|ines

dp: function and dp:result belong to block 540 and are opaque to 25 the dcd
enabl er. [[2068] InTthe linendranditi@nevéntstfaiuret cohdulisBosimingmesuit' checkMenory.

lt" t t =" Check  Roanj ng"/> i .ch t whet h
Gpeci fic ciPEaR="SERURARFRN e BHeR:TH aNd dne EbROCmenaery aatrns Take’ event
has occur rﬁ.gnqﬂg srtg{g ﬁgcg@&y{é"%ﬂ“ﬁﬁapﬁ%ﬁﬁﬁ”"g ied, then this |ine

defines the next state to procee case, the next state is
"Check Roam ng". 13 [0068] In the line <transition event="failure"

ConS, TR bl S50 e R OISR . L RSBl ke 7 <
Fragnent at y@ffied avb9B8bntoWiddk §20 aPPIGUre, ed by those skilled in the

art, the transition event defi ned above belong to block 520 of Figure 5.
[0070] Referring to Figure 6, the above is illustrated with reference to

the state ' ags.. echfi I i D] ' t tataCont ent
recer ved . IRRBRGRRTNGRS Fiowl; o Aetie B iftais 816 dibedd bty ™ "
delivery e&@gl‘&hs.ﬁ@%e%méaicljﬁ thehigapstatecdl Guis $thte:IfEbatirit Racehaddr dhat i on

| ayer 604. [0071] In netadata interpretation |ayer 604, the exterpal

functitéh caeinmnvesrryalideteMermoryiier éduserhydhinoorionesysnaneaidps 604 apide | o
200 ooty e ikad AR TRVEPRBE" S22 e reurne 8
t he paraneter back through the
[0071] In metadata interpretation layer 604, the external function checkMemory
620 is invoked, passing device parameters ‘devicelD’ and ‘contentSize’. Device
15 capabilities enabler 622 then returns a result 624 back to metadata interpretation
| layer 604, which then passes the parameter back through the

validateMemorySize 612 verb, and the result 614 is passed back into state 610.

[0072] The result 614 is checked at step 630 and if true, the state transitions to
20 “Check Roaming” state 640 and if false, the state transitions to a “Check

Fragmentation” state [not shown].

[0073] Referring again to the code segment above, a further function block is
~ defined by ‘state ID = “check roaming” .
25
[0074] The action is defined for the dynamic content delivery using function ID
“L.OC:isRoaming”.

[0075] The expression <dcd:verb> isHomeNetwork </dcd:verb> provides an
30 action verb. The parameters for the action verb are defined in the next line as

ContentHeader:devicelD.



val i dat eMenorySi ze 612 verb, and the result 614 is passed back into state
610. [0072] The result 614 is checked at step 630 and if true, the state
transitions to 20 "Check Roam ng" state 640 and if false, the state
transitions to a "Check Fragnentation” state [not shown]. [0073] Referring
again to the code segnent above, a further function block is defined
by'state ID = "check roam ng" '. 25 [007‘4] The action is defined for the
dynam c content delivery using function ID "LOC:.isRoam ng". [0075] The
expr essi on0eweIdT ve dhararmic-toredit deliiery cdo dse emlysaritravy eélesnents defined in e

verb. The parameters for the action ver re defiped in the next line as
Cont ent HeaRf&1enoR Sueie ps the ?Kprqsélf)’%]so'ﬂﬁﬁ@ﬁglﬁnée@ontent delivery can use

any arbitrary elenments defined in its schema such as the expression
"soneExoti cEl enent”. [0077] The next two |lines, nanely: 5

<l : nane>i sjRoam} Tigehextisoeliness inapelyns" i gnor eNet wor kAgr eenment s=t r ue"
</|:paranr define an external f .nctign that is mapped to the verb

"i sHomPNet wor k" <I-FR{RE>IER0E 'é$<4]'[] the i sRoaming" function and

on i

i ncl udes a par afgR@ANMGYIgnor _ Wﬁé%%t?ﬁ‘ga%n%l bgaaﬁ)_gr eci at ed
by those stgfinecan external fupetion hat inmapestite the ek ‘dsHomelghver €handl e
this functj f. ks L S 0D ; E(gaérg del i very
enabl er. [%@gﬁ?%@aﬁgﬁﬂﬁv\dgﬁ?%@g gﬂﬁﬁnearfﬂga 'IéHr% gsnbsll ti %g&ﬁ?‘f&ﬁtﬁ Ele
"i sRoam ng'igricgreMetsorkAgreementsic Astviil bet apretiatedsby thoset skilked initbesrt, the
check availabjlity state. If the "is roamng’. 15 result is.false, then the
stat e 10 arlocaliomshablenis-agapiettds bapdip TER lnetion 3B94HE ictionds Bpafue I ed i n
Fi gure 6. ' ; ifg,eer@fb(p? s the "Check Roam ng" state and the
action ver%%dj}f%%gﬁg%%@?\?g? “ can H'e used fromthe state 640. Metadata
interpretation |ayer 604 interprets the "i sHonmeNetwor k" and )

[0078] The next two lines define the transitions. If the “isRoaming” retumns a true,

then the state transition transitions to a check availability state. If the “is roaming”

15 result is false, then the state transitions to a “Send Rejected” state.

[0079] This is illustrated in Figure 6. In Figure 6, the state 640 is the “Check
Roaming” state and the action verb 642 “isHomeNetwork™ can be used from the
state 640. Metadata interpretation layer 604 interprets the “isHomeNetwork™ and

20 uses the action verb to invoke an “isRoaming” function 650 at a location enabler
652.

[0080] Location enabler 652 returns a result 654, which is propagated through
metadata interpretation layer 604 to the “isHomeNetwork™ verb 642, which retums
25 aresult 644 to the check roaming state 640.

[0081] The result is then checked at 660, which corresponds to the “transition”
commands in the code above. If the result in 660 is true, the state transitions to
state 670 to a “Check Availability” state. Otherwise, the state proceeds to a “Send

30 Rejected” state [not shownl].

{0082] Similar functionality applies for the state 670. The action verb in this case
is “isUserAvailable”. The metadata interpretation layer 604 uses the
“isUserAvailable” verb 672 and invokes the “isAvailable” function 680 of presence



20 uses the action verb to invoke an "isRoam ng" function 650 at a | ocation
enabl er 652. [0080] Location enabler 652 returns a result 654, which is
propagated through netadata interpretation |ayer 604 to the

"i sHomeNet wor k" verb 642, which returns 25 a result 644 to the check
roam ng state 640. [0081] The result is then checked at 660, which
corresponds to the "transition” command® in the code above. If the result
in 660 is true, the state transitions to state 670 to a "Check

Avai | abi | ig¢nablet882. ACetudlt 6B4 és rathmest andistheodetignedas a'resull 674do Rigtect ed”

state [not 0 ., [[0082] Sim lar functionality applies for the state 670.
The actiorpﬂgr%g%?ld LH%g'scﬁs’?keameitgansi‘tkqgs@PX\PzQW%bI e". The netadata
interpretation |ayer 604 uses the "isUserAvail able" verb 672 and invokes

the "isAvail able" function 680 of presence 15 enabler 682. Aresult 684 is
returned o0083]sThaiehovetharatate providesaunetherdor usisg fxéernalactioBagredPsio t hi s,

a state transition occur.. [ 008 or ' nmet hod
For  usng BRPSPRAINATIN BRTlPons R gkeli] sBaBKE faklichso 1 RGHHHAERf, T
external eapdt R nﬁéﬁm:gé aBtion Herbshdeéfiripiichahé aelivérqetrableront@eriengalact i on
verbs defined in the delivery enabler onto external functions allows |ow

coupl i ng Henakens allows wscoypimeupetweeR; sarviseS-appr eci at ed by those skill ed
in the art, the coordination netadata 10 is defined using XM
representation of a state diagram such as Harel state, UML state diagram
Petri net,[oesads wilhbe aipphecidtesiaf those skilleddn diye arty ther cerdimation etadata

function exposed by an_external nobile, servicg that cquld, pe used :
proced® nigkiefiged disingXMhpiepgesentation oba ptate diagran) sgé} 35 tlael ﬁi?tgwm ks

and_enabl &g adlndPeldiél! bAdNIBIRBRI EactISlaty H the'diaghim chireSporttidl

profile, anong O e used to personalize content delivery and
cont ent prafavdtiani cmoaed bydimextemal meobiltesewicedhat codd begisedrigprocess

I ' d he. ' h h f ' d.
[ 0085] _FunBePiRoRieat SV e deToery. ot Petfisy. Mg RE AL e s 6 be =

uni form  gych as location, presence, delivery capabilities, user profile, among others, could

15 be used to personalize content delivery and content presentation according to the
device and user settings, user location and state. The service could have more

than one function exposed.

[0085] Functions and services are identified by identifiers that could be a uniform
20 resource identifier (URI), name, a global unique identifier (GUID), a tag, among

others.

[0086] Guard expressions, action verbs, parameters and results are expressed in
terms defined by the schema of the delivery enabler and delivery framework,

25 and/or by the schema of the particular external service. The delivery enabler
schema defines XML elements understood by the delivery enabler and includes
predefined bindings to external enabler functions and parameters. The schema
for the external enabler defines additional parameters that could assist processing
of mobile content by the external enabler. These parameters are opaque to the

30 delivery enabler and embedded inside the delivery enabler metadata using an

XML schema extension mechanism.



20 resource identifier (URI), nane, a global unique identifier (GQU D), a
tag, anong others. [0086] Guard expressions, action verbs, paraneters and
results are expressed in terns defined by the schema of the delivery
enabl er and delivery framework, 25 and/or by the schema of the particular
external service. The delivery enabler schema defines XM el enents
under st ood by the delivery enabl er and it udes predefi ned bindings to
external enabler functions and paraneters. The schema for the external
enabl er de[fobaE}sTladdth/erydnabwrmmtm entdither treudevies sidetorthe sesdeegidepf

bi | tent b t | bl Th t toth
30, el i ver g MieigAtes SDAHS o 1h8dHEa0! SEpALIMGIY: SLREOST JUEBRLY RAY Biat a_usi ng
an XM sc ‘5 %&ﬁé‘ﬁéﬁge i %ﬁbstﬁhs %ﬁ é%@.?:b sldie coaki i@t Yormalidivegan be

on either t eV|ce Sl serV| side, as i1ndicated above. I'n a
further en@mmbMent, all server functlonallty may be noved to the device
si de, %#d thus only a device side could exist for the delivery enabler. 5
[ 0088] YThe delivery client and content client can be found on any nobile

device. Qg Thé‘%féh@é%rﬂnah{ Sndevhent thiait dah bé foliid Gi ey Asobie vl e s
provided in | gure 7 eference is now made to Figure 7. 10 [0089] Figure

7 is a bl oOrediaiticwar imobile dexicerthatisritiistraied eataroexampletis previdedi wit h
preferred gnhodi of t t thod of the present

appl i cat i oﬁ!gurﬁ/f‘sﬁg%g?ﬁ?‘? %nn%g‘%@e% @ﬁgfy a two-way Wwirel ess
comuni cation device having at |east voice and data conmunication

capabilities. Mbile station 700 preferably has the capabl lity to
comuriiC at O0#PL Figureey I%arhi@ﬁl@wasmél%st@#ngwempmleﬁ?éton todsaedwitton

the exact ;,;ag ﬁé&* g d)td{mgﬁfévéfqﬁg’ap\tﬁg?at% LRtV Re go?asaﬁ a]prpﬁtgﬁf(and to

as a data Sagi Ng devi ce er, a wreles evice, a
cel | ul ar t Mobilb etetion 700 ii;q:oreferab&aagtwmgwaminelless icommunicaticri device haemget

appliance, .elto izeagt \‘?S}Ee"" a%g rggl%g Icgﬁ{nﬁ?r“cgt?c}/n cC:aepabilstles aﬁ%l)’fe station 700 preferably
has the capability to communicate with other computer systems on the Internet.
15  Depending on the exact functionality provided, the wireless device may be
referred to as a data messaging device, a two-way pager, a wireless e-mail
device, a cellular telephone with data messaging capabilities, a wireless internet

appliance, or a data communication device, as examples.

20 [0090] Where mobile station 700 is enabled for two-way communication, it will
incorporate a communication subsystem 711, including both a receiver 712 and a
transmitter 714, as well as associated components such as one or more,
preferably embedded or internal, antenna elements 716 and 718, local oscillators
(LOs) 713, and a processing module such as a digital signal processor (DSP)

25 720. As will be apparent to those skilled in the field of communications, the
particular design of the communication subsystem 711 will be dependent upon the

communication network in which the device is intended to operate.

[0091] Network access requirements will also vary depending upon the type of

30 network 719. In some CDMA networks network access is associated with a
subscriber or user of mobile station 700. A CDMA mobile station may require a
removable user identity modute (RUIM) or a subscriber identity module (SIM) card
in order fo operate on a CDMA network. The SIM/RUIM interface 744 is normally



20 [0090] Where nobile station 700 is enabled for two-way conmunication, it
w Il incorporate a comrunication subsystem 711, including both a receiver
712 and a transmitter 714, as well as associated conponents such as one or
nore, preferably enbedded or internal, antenna elenents 716 and 718, | ocal
oscillators (LGs) 713, and a processi nq nodul e such as a digital signal
processor (DSP) 25 720. As will be appargnt to those skilled in the field
of conmmuni cations, the particular design of the comunication subsystem
711 wi || bsinflapendeatrd-shodintd vehicle ar@iiiREAM cardreinvins insertedisindrejetteddig&ei ce

Is intended to operate. 091 t cess .reqyi renents wll ar
dependi ng %H!ﬁlﬁeﬁﬁ@riﬁgﬁ cag%, EE?&%};’&R%@.CW“ Cé‘ﬁ#@"@[i?‘?rﬂ’é'%?w?ﬁé?ﬁllwg i
access is Jals¥ess ST

CDVA nobi I'Zésta% %r(r)ﬁ r?g?/ re uli(er%g a dr eﬁ%rgz?g’sﬁdegq den?irfﬁ?/mnrg?iﬁ?gu%'gglsl\/y or
a subscr i hidentifieationt pndsdbberiiesirdfatedirdormatian.der to operate on a CDVA

network. The SIMRU M interface 744 is normally 17 simlar to a card-slot
into ch a SSMRU M card can be inserted and ejected |ike a diskette or

PCMCI A Caf@osiﬁWr@MeBUIr% tRbWofkardghantioA RV ARIIE bbb Rdliredf haveeh®sry and

hol d many key ‘configuration 751, and other information 753 such as
i dent i fi catoropletethdnebilsstation 700gnay send sndrregeiverconsMuDTaipn YigNals @RI r ed

network regi strati,0 r ,achivat.l or r . bi |

ctation 7oBengRH g dn AT T PIGHRRCE WO F12RER sofiSRPofielimct ) ©
719. As il hasd stieAs cOmmMEnieating with the iobilkdedde. cPosegdmple, inihthybli¢  base
stations conmmuni cati n((;}asvm th the nobile device. For exa in a hybrid 10

| e,
COVA T10; EDIMA JatiyO:systam, 5LaMa basesainn ane an/BuLka base statiosn

communi cat 1 th. . ' t ' : d | dt
comrun’ ot g M RRE B b33 KRR 1E OB BeBoA SiiespRsBsied (o
pagi ng sl ogimultapeoasiyuiheaE¥DO hhd CEMVADDE basal stations usB dift€88] p&jipgslais

recei ved by antenna 716 .t hrough co ni cati on network 719 are input to
receiver 7M°W®W%W'tﬁéhﬁdgﬂ?’&1gaﬁﬁ%mmn recei ver functions as

15 [0093] Signals received by antenna 716 through communication network 719 are
input to receiver 712, which may perform such common receiver functions as
signal amplification, frequency down conversion, filtering, channel selection and
the like, and in the example system shown in Figure 7, analog to digital (A/D)
conversion. A/D conversion of a received signal allows more complex

20 communication functions such as demodulation and decoding to be performed in
the DSP 720. In a similar manner, signals to be transmitted are processed,
including modulation and encoding for example, by DSP 720 and input to
transmitter 714 for digita! to analog conversion, frequency up conversion, filtering,
amplification and transmission over the communication network 719 via antenna

25 718. DSP 720 not only processes communication signals, but also provides for
receiver and transmitter control. For example, the gains applied to
communication signals in receiver 712 and transmitter 714 may be adaptively
controlled through automatic gain control algorithms implemented in DSP 720.

30 [0094] Mobile station 700 preferably includes a microprocessor 738 which controls
the overal! operation of the device. Communication functions, including at least
data and voice communications, are performed through communication
subsystem 711. Microprocessor 738 also interacts with further device



signal anplification, frequency down conversion, filtering, channel
selection and the like, and in the exanple systemshown in Figure 7,
analog to digital (A/D) conversion. A/ D conversion of a received signal
all ows nore conpl ex 20 conmuni cation functions such as denodul ati on and
decoding to be perforned in the DSP 720. In a simlar manner, signals to
be transmtted are processed, i ncludi ndem)dul ation and encodi ng for
exanple, by DSP 720 and input to transmtter 714 for digital to anal og
conver si onsubisyeteras sychips dhe dispdayw 22 fldshenengry 324 reridoat accessdemory

transm ssi over the conmuni cation twork 719 yjia antenn 5 718. DSP
720 ot orfSAM) d28sawdliany inpwieprbie; siibsystenss, {28, senal padi730s ong or

receiver apgh.d k@g@%@&@g kg,-gaéa@'rsz Fé)ﬁea@eémh,emiéraﬁhsaé gas,a@ﬂale'r ed to

conmuni cat i on Sl ceiver 712 and transmtter 714 may be adaptively
cont r ol | edcommaunidationt ubsysteny 40 stuchtascd shorroangd nemirmpiieatiomsesilibisystesP
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fU”Cti0”51cé)tﬁlﬁ!ihkﬂh(ﬁ'egaaﬂsi?,?ﬁﬁfor&ﬁbﬁgaﬂqmbw'r% theSEWNMHRAak.ons, are perforned
t hrough conmuni cation subsystem 711. M croprocessor 738 also interacts

with further device 18 subsystens such as the display 722, flash nenory

cubsys: omott998f Sl GG S STIn hgTIH Fish o7 o8BS niGatct 5,
speaker 73¢blatedGuasivhae whebeaPbiher subSyBTsaAhy PRoVIde siesidemt diorsdelices a
short-range comuni cati ons subsgstem 5 and an)é@ot her device subsystens

gener dlQ y tusstignst bletably, mome subsystemsy sucisas kKeyboard 1t e displast 24 fer or
ot her port ‘ %ﬂﬂ | R e wn
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subsyst ensa text messdgdefol traasdsyion oveoa cdmmuricatidh hetwedrk cavsd délitabl y, sone
subsystens, such _as keyboard 732 and display, 722, for exanple, may be used
for both cfﬁﬁ'ﬁl.]ﬁﬂté‘é'ﬂqt@ﬁ'-srséﬁcbtae‘ba PG‘%&'F"’]Q%&@E% -as entering a text nessage
for transm ssion over a conmunication network, and device- resident
functions such as a calculator or task list.

15 [0096] Operating system software used by the microprocessor 738 is preferably

stored in a persistent store such as flash memory 724, which may instead be a
read-only memory (ROM) or similar storage element (not shown}. Those skilled in
the art will appreciate that the operating system, specific device applications, or
parts thereof, may be temporarily loaded into a volatile memory such as RAM

20 726. Received communication signals may also be stored in RAM 726.

[0097] As shown, flash memory 724 can be segregated into different areas for
both computer programs 758 and program data storage 750, 752, 754 and 756.
These different storage types indicate that each program can allocate a portion of
25 ftash memory 724 for their own data storage requirements. Microprocessor 738,
in addition to its operating system functions, preferably enables execution of
software applications on the mobile station. A predetermined set of applications
that control basic operations, including at least data and voice communication
applications for example, will normally be installed on mobile station 700 during
30 manufacturing. Other applications could be installed subsequently or dynamically.

{0098] A preferred software application may be a personal information manager
(PIM) application having the ability to organize and manage data items relating to



15 [0096] Operating system software used by the m croprocessor 738 is
preferably stored in a persistent store such as flash nenory 724, which
may instead be a read-only nmenory (ROM or simlar storage el ement (not
shown). Those skilled in the art will appreciate that the operating
system specific device applications, or parts thereof, may be tenporarily
| oaded into a volatile nenory such as RAR 20 726. Recei ved comuni cati on
signals may al so be stored in RAM 726. [0097] As shown, flash nmenory 724
can be seghegseedf the mobilé fseatiomt sucheas, Hubnot hmitbddm,rfpmaéir cplendanevess and

program dat a storage 750, 752, 4 756 se different stora e t ypes
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730, short- e communli cati ons subsystem 740 or any other suitab

subsygtﬁem eth, chexrarm:tie.l samtirg gommnignicaiion aprlications mwen@blefeéeetmmc a
commerce functions and other such financial transactions to be performed using

the mobile station 700.

[0099] In a data communication mode, a received signal such as a text message
20 orweb page download will be processed by the communication subsystem 711
and input to the microprocessor 738, which preferably further processes the
received signal for output to the display 722, or alternatively to an auxiliary /O
device 728. A delivery client 760, which could be equivalent to delivery client 140
could also process the input.
25
[00100] A user of mobile station 700 may also compose data items such as
email messages for example, using the keyboard 732, which is preferably a
complete alphanumeric keyboard or telephone-type keypad, in conjunction with
the display 722 and possibly an auxiliary /0 device 728. Such composed items
30 may then be transmitted over a communication network through the

communication subsystem 711.



non-vol atile store (not shown) for execution by the m croprocessor 738.
Such flexibility in application installation increases the functionality
of the device and may provide enhanced on-device functions,

comuni cation-related functions, or 15 both. For exanple, secure

communi cation applications nmay enable electronic comrerce functions and

ot her such financial transactions to be2§brforned using the nobile station
700. [0099] In a data comuni cation node, a received signal such as a text
message 2[00401web pﬁgevajw\/nbnnmumbaﬂionm oyetleyardtitry of mebie stationcZaa isn

bsyst 71 d to.th f bl
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coul d be equivalent to delivery client "140 ou al so process the input.
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signal s fosxdmplesm ssi on woul d be generat ed by am crophone 736.

Al ternative voice or audio |I/O subsystens, such as a voi ce nessage
recordong 5 subsystem may al so be inplenmented on nobile station 700.

Al t hough v b?ﬁ'z 21 ot aggﬁé’l p%er’?Qﬁi anl*i%g’e n%?m@?i@n%ﬂ%hib%‘i@giﬁ?héﬁt@g% grimrily

t hr ough th so be rovide an
i ndi cat i orpeﬁsonaledlgﬂimasstsjamtf(%k)sﬂyperlgobilmstapon fdmﬂhiuha;tynomromizaionmviﬁe
call, or other vglce call r q nfornati on for t%\n‘lp
a user's desktop compu er Eno S ownS may be desnrable ut’is an optional
device component. Such a port 730 would enable a user to set preferences
15 through an external device or software application and would extend the
capabilities of mobile station 700 by providing for information or software
downloads to mobile station 700 other than through a wireless communication
network. The alternate download path may for example be used to ioad an
encryption key onto the device through a direct and thus reliable and trusted
20 connection to thereby enable secure device communication. As will be
appreciated by those skilled in the art, serial port 730 can further be used to

connect the mobile device to a computer to act as a modem.

[00103] Other communications subsystems 740, such as a short-range

25 communications subsystem, is a further optional component which may provide
for communication between mobile station 700 and different systems or devices,
which need not necessarily be similar devices. For example, the subsystem 740
may include an infrared device and associated circuits and components or a
Bluetooth™ communication module to provide for communication with similarly

30 enabled systems and devices.

[00104] The embodiments described herein are examples of structures,
systems or methods having elements corresponding to elements of the



10 [00102] Serial port 730 in Figure 7, would normally be inplenmented in a
personal digital assistant (PDA)-type nobile station for which

synchroni zation with a user's desktop conputer (not shown) nay be
desirable, but is an optional device conponent. Such a port 730 would
enable a user to set preferences 15 thrqugh an external device or software
application and woul d extend the capabﬁ1ities of nobile station 700 by
providing for information or software downloads to nobile station 700
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those skillTed I'n the art, serial port 730 can further be used to connect
t he nobi | esatps ofthedechniquesiobthis applicatias thusintiudes @beosiruduras: systems
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comuni cat j il ntPRRhBP R RIS sthePStrd6itret) dysiichico emetitodst witis or devi ces,
whi ch need not necessarily be simlar devices. For exanple, the subsystem

740 nmmy iinsubsiantal difierenced fipay theteshaiquesqithisapplication as dgaeriteshponent s
or a Blueﬁoot T " conmuni cation nodule to provide for comunication with
simlarly &§"tnabl ed systens and devices. [00104] The enbodi nents
described herein are exanples of structures, systens or nethods having

el ements corresponding to elenents of the 21 techniques of this
application. This witten description nmay enable those skilled in the art
to make and use enbodi ments having alternative el enents that |ikew se
correspond to the elements of the techniques of this application. The

i ntended scope of the techniques of this application thus includes other
structures, systens 5 or nethods that do not differ fromthe techni ques of
this application as described herein, and further includes other
structures, systens or nethods with '



I nsubstantial differences fromthe techniques of this application as
described herein. 22 dains: 1. A nethod for coordinating content
processing in a nobile delivery framework conprising the steps of: 5
enbeddi ng, wthin a nmetadata envel ope associated with content, external
references to external enablers and net@f8ata for a delivery enabler; and
I nserting, into netadata for a delivery enabler, content processing

coor di natig%iﬁél,es in order to engage the functionality of the referenced
ext er nal érs for processing the content by the delivery enabler. 10
2. The nethod of claim1l1, wherein the content processing coordinating rules

are an extensible mark-up,. | anqua * XML Al e

Tt hod of i & metociRerePRinalE bt ipacN2geRdd 1S R daed frambwoly
function b M gggg | ayers. 4. The nmethod of claim3, wherein the
enbedded | %Eg%gﬁtﬁ?l S g&?i rst layer defining ¢comon XM .elenments; a
second § ayer deémbiedgingev\éthiltameiﬁdatao%ﬂ\‘le\m%/as*’é?%ﬁgr""'ﬁ‘a‘?ﬁ'ﬁﬁmbﬁﬁ{%rﬂ%ls to
external enablers; and a third, | ayer | 2 g%ﬁ\ . xt er nal
enabl ers. Eeferarcesds FEEoe! %"lag)ll?ﬁgé?%d\/\'ﬂgdgé lrtl ﬁ{e@ ?ﬁil rd legéglre F%sncgpaque to
the delivery epaBlfig, ir6 etalilfa foadulively ehabler, £ootent lpadeassindaher ei n t he

second |l ayer conprises expressions, instructions o ar anet er |.hg a

pr edef i nedcoerdinationrruiasiprardenty engags the fH'F'thQ\'Lal'&%ﬁ@@s@%ﬁ%@%ﬁ%@%ﬁﬁ'i ons

or paraneters ontpo functi f rd@%, amaer. 30 7. The net hod of

any one of eE?Q‘leﬁ%'%i W%c%?smg]r%e?énmﬁte@ql@st gf/y;r is referenced by a

nanespfge defining XM. syntax for a state chart representation |anguage. 23
2. The method of claim 1, wherein the content processing coordinating rules are

an extensible mark-up language ‘XML’ packaged state chart.

3. The method of claim 2, wherein the XML packaged state chart comprises a

15  function block with embedded layers.

4. The method of claim 3, wherein the embedded layers comprise a first layer
defining common XML elements; a second layer defining metadata for a delivery
enabler having bindings to external enablers; and a third layer defining metadata

20 for external enablers.

5. The method of claim 4, wherein the third layer is opaque to the delivery

enabler.

25 6. The method of claim 4 or claim 5, wherein the second layer comprises
expressions, instructions or parameters having a predefined behaviour comprising

binding of the expressions, instructions or parameters onto functions of the

external enabler.

30 7. The method of any one of claims 4 to 6, wherein the first layer is referenced by

a namespace defining XML syntax for a state chart representation language.



8. The method of any one of clains 3 to 7, wherein the function bl ock
contains any one or any conbination of: a state identifier; a guard
expression; an external service identifier; an action verb; a paraneter;
and/or a state transition. 5 9. The nethod of claim8, wherein the action
verb is used to map coordi nation instr#Stions to enabler functions. 10.
The nmethod of claim9, wherein the mapping is perfornmed by a netadata

i nt er pretagj ainel ragthiod df(anyloneThfecian’Mladb @f whepeintiee GinatioaibieckScandaibs,

wherein the state transition_is result received fromuysi ng an
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claims 1 tg r%fcerlwfeﬁﬁf?érnaﬁ Betsx vernal pér%ﬁf‘eﬁérn%ﬁa/cﬁfraesta@e';trﬁﬁﬁﬁérﬁ)ace

decl arati ons ext erhal servi ces. e nethod of claim 12, wherein the
ext er nal serV| ces conprise any of a presence service, a | ocati on serV| ce,

a cont eni n ervice, .and/ or. on _service. 20 .14

net hod f nﬁ@r@ gp‘*c‘?%'ﬂﬂ"% ygeren ﬂ?ﬁr}%&ﬁ% §.'%Uﬁﬁ§é9 Ry %O[rglaaagpl nes
schemas f olpshkbmado &b EfUpchbAd)li N an el ement for a processing state. 15.
A system for coordination of content processing conprising: 25 a content

provi der, said content provider adapted to enbed external references to

content. derPydr memARt.oaat g bbowdh i néBbedR BB BBy £y ont en
provider, gitgrprétation &iyleri nto the netadata for a delivery enabler content

processing coordination rules in order to engage the functionality of the
ref er eted external 30 enablers for processing the content by the delivery

enabl er; %tegﬁgtpr&% | S8 orRBPLEImE 8TRA S WRBreift 148 LaXE anSREN baéd d

delivery ser ver to“process Irected to sal
server; angnzdresult received from using an action verb to invoke an external function.

12. The method of any one of claims 1 to 11, wherein the external references are

15 namespace declarations for external services.

13. The method of claim 12, wherein the external services comprise any of a
presence service, a location service, a content screening service, and/or a

compression service.

20
14. The method of any one of claims 1 to 13, wherein said inserting step defines
schemas for external enablers within an element for a processing state.
15. A system for coordination of content processing comprising:

25 a content provider, said content provider adapted to embed external

references to external enablers and metadata for a delivery enabler inside mobile
content delivery metadata associated with content supplied by said content
provider, and to insert into the metadata for a delivery enabler content processing
coordination rules in order to engage the functionality of the referenced external
30 enablers for processing the content by the delivery enabler;,
a content delivery enabler comprising:
a delivery server, said delivery server adapted to process metadata

directed to said delivery server; and



a delivery client, said delivery client adapted to process netadata
directed to said delivery client; external enablers adapted to process
content based on the content processing coordination rules through said
content delivery enabler; and 5 a content client adapted to consunme content
fromthe content provider. 16. A cont et package conprising: content; and
a netadata envel ope, the netadata envel ope conprising external 10

ref erences to exter naldevap|diest, saill delivedacierft adaptatblo precgsemethadata t he
metadata for a delivery enabl er having content processing coordination
rul es enbedireied i aaidi delivVENGEIERE t 0 engage the functionality of the

ef erenced_ext eghan AUALRFS alBbedNbYFEERTor B SN 1ycorientiel | very

enabler. 15 17. content pa claim 16, wherein the content

pr ocessi ngprozessidgrabrdigatian adestreoagh eridecryitentedetiveky epablangindge ~ XMW
packaged state «chart. 18. The content packa | gim 17 I.p the XM
packaged state @{apient fée@cﬁf%’rﬁt%‘ggo ﬁo?ﬁ}ﬁ@? PBﬁteeB?hgﬁ" &]etwlg%tﬂgg@eﬁayer s.
19. The content package of claim 18, wherein the enbedded | ayers conprise a
first layer defining common XML el enents; a second | ayer defining netadata
for a del i6eycentant packageicognrishg:ngs to external enablers; and a third

| ayer defining _25 nFt agata for external enablers. 20. The content package
of claim 19, WhEPREAL AN ¢ hi r d | ayer is opaque to the delivery enabler. 30

21. The cont ent gRAskaER Sveldpe, Thé nstadaiénvelshe ebrepesingtextersatond | ayer
conprises expressions, instructions or paraneters havi ng &eghgdefi ngd
behavitir referancesito gxtarnali enpblgrsiand wgRdala forrdelivesy efia edpetadata

par anet er s, ont ' f. Y ent
Package. of (A SENEREphEREr hlink epoRl BrafaesH S Hainafdp ey dboda
therein in order to engage the functionality of the referenced external enablers for

processing the content by the delivery enabler.

15  17. The content package of claim 16, wherein the content processing
coordinating rules are an extensible mark-up language XML’ packaged state
chart.

18. The content package of claim 17, wherein the XML packaged state chart

20 comprises a function block with embedded layers.

19. The content package of claim 18, wherein the embedded layers comprise a
first layer defining common XML elements; a second layer defining metadata fora
delivery enabler having bindings to external enablers; and a third layer defining

25 metadata for external enablers.

20. The content package of claim 19, wherein the third layer is opaque to the

delivery enabler.

30 21. The content package of claim 19 or claim 20, wherein the second layer
comprises expressions, instructions or parameters having a predefined behaviour
comprising binding of the expressions, instructions or parameters onto functions

of the external enabler.



referenced by a nanespace defining XML syntax for a state chart
representation |anguage. 5 23. The content package of any one of clains 18
to 22, wherein the function block contains any one or any conbination of:
a state identifier; a guard expression; an external service identifier; an
action verb; a paraneter; and/or a stat® transition. 10 24. The content
package of claim 23, wherein the action verb is adapted to be wused to map
coordi nation instructions to enabler functions. 25. The content package of

any one of clainms 16 to 24, wherein th xt er na 5 references, are .
namespace déc|lALAANRY RAGKAGR O PH&P_“?éff\ﬁ?%%.{bz@.21%%%8%&@&&&&%8%%‘@ of
claim 25, whericqdyea RXHRSPate B8fiNing SOVIE QTR{XSBr 8¥¥atethaft rRpRSIMAtIoN
service, a location’service, a content scréening service, and/or a

conpr essi olangeagece. 20 27. The content package of any one of clainms 16 to

26, further conprising schemas for external enablers within an el enent for
a processing state. 28. A conputer readabl e nedi um storing program code

for causingsatde Gpi@htiidtitage of afy oReRsdamd 16w 22 atterein thesfunetisiod of any
one of clains 1 to 14. ) _
block contains any one or any combination of: a state identifier; a guard
expression; an external service identifier; an action verb; a parameter; and/or a
state transition.
10
24. The content package of claim 23, wherein the action verb is adapted to be

used to map coordination instructions to enabler functions.

25. The content package of any one of claims 16 to 24, wherein the external

15 references are namespace declarations for external services.

26. The content package of claim 25, wherein the external services comprise any
of a presence service, a location service, a content screening service, and/or a
compression service.

20
27. The content package of any one of claims 16 to 26, further comprising
schemas for external enablers within an element for a processing state.

28. A computer readable medium storing program code for causing a

25 computing device to perform the steps of the method of any one of claims 1 to 14.



