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 increasingly becom ng nore sophisticated
interms of the functionality that they rkquire fromtheir nobile devices
and the way that they access data fromthe nobile devices. 10 [0003]
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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 guotes, weather updates, traffic
updates, dynamic wallpaper, ads, applications or other data desirable to the user.
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[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 functions. This |evel of indirection
allows for | ow coupling between services. [0008] The present disclosure
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nmet adat a envel ope. [0009% The present disclosure may further provide 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 to 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 to 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.
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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 diagramillustrati ng%an envel oped nodel for netadata
processi ng between the |ogical conponents of Figure 1. Figure 4 is a block
di agram showi ng an exenpl ary content package including content and a

met adat a envel opdigrrgdrie alpek didgramkshiivang fogicH asinmepreentsimdthinos delivark; 10

Figure 6 is aﬁ @&qactt@r di agram show ng exenpl ary coordi nati on of netadata
between a céif éal‘ivery enabl er and external enablers; and Figure 7 is a
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associate with the nethod and system of the present disclosure. 15

DESCRI PTI ON legicairicrppggan teoBBgWeNTS [ 0012] Reference is now nade to Figure
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comuni cates over_a wireless network 130 wth a delivery client 140 that

is located on a frigiines? ifeqibieck diagramn shewingdar eiediphytmobile device that can
be used in associate with the method and system 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 iflustrated. 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 uitimately 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, the delivery enabler
conprises delivery server 120 and deIiver‘il client 140. 5 [0016] As wll be
appreci ated by those skilled in the art, various external functions nay be
requi red forl00Ha ARewilllee pppredciated byrihese skided fire trepattean eolblenin tte0preShese

external fu I .St both on the server, si 102 and the device
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146 and 148 on device side 10 104. Exanples of external functions can

include but are not limted to presence, |ocation, content screening, and
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nmet adata can be 1 n various tornms, 1 ncluding processin ters or rules,
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a processin 0 handl.er, .code or. rules in another |ocatiaon. [0018] As can
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pass 25 between conponents within architecture 100, usually along with the
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del i very sysystamyrbnteritts asssdigtedaviticoritaddtacIMeRbdalhOn this case, is defined as
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 ﬁgrver 120 and stripped fromthe
content at delivery client 140. Exanpl es f where this could occur include

agreenents between a user and a service 5 provider regarding a billing plan
and the | evdPO] ArepwiZ49 itlestraiepnastadats genrsated hie debaryiseevasri@di atet iscan
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client envel 314. [0023] Delivery client envel ope 314 is passed to
delivery cl iegﬁgnﬁg%,se(k#%qse it is 20 broken into a content envel ope 320 and

a content processing netadata 322. Content processing netadata 322 is used
by delivery client 140 to process the content envel ope 320. For exanple,
this can belQ2dli Refeienseriscowimbrede Figureedt Figu® 3 diustates annaultilepbmce ment

of previ'@u.slgmg@bia\fﬁég%r{ﬁg%ﬁ?m &&;@%ﬁq{ge 320 with the | atest en\z/gl ?EZ if

content cli n the | atest version of

content. [0024] Content envel ope 320 is passed to content client 150.
Cont ent envel ogegﬁzo i ncl udes content processing netadata 330 for the
content cli E922h5reliygry eonvesdR0gageivas agsmhientelope 840 thatdoslvdes gonient he

content cligpiceksfhg MBtadata 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
environnment in which processing can occur at any processing el ement 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 |ogical elenent dhd is opaque to ot her processing
el enents. 5 [0026] As will further be appreciated, netadata nay only be
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10 [0027] Odpaiqualtb tRét hréessyipyleferRén@Vi dent to those skilled in the art.
[0028] Whil e the above describes netadata for a content delivery enabler,

in sonme cases a nobile content delivery enabler nmay need to engage ot her

f ramewor ks | er I Lverin tent to cont en i ent. 150.
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be a presen ; specified a rule that certain

cont ent shoﬁﬁﬂﬁégﬁf&bg@%@’eﬁd@%@ﬁﬁ@ O the user is in a hone network in
order to avoid data roam ng charges. Such an enabler needs to use the

functiopal i her .enahlers s as, | ocati on epapl e to find where
t he m)bﬂ?e g‘iﬂ%’%ﬁh??%@@ yes W@H%Fe@." t@(ﬁ'}?&ee%k” '@ﬂéﬁla&-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 enabl E028h}Vhie thecatmpreedssaibesenatiadata farst camtahtidelbedy epailec oimpr ess

certain con%g%te ct:)aesfe%raemiotbiliesco%?esn%%ii'\[/gryaena%?g} ?rr\]a%y ﬁ(lalet? P(;[ er%g‘r)gge %H'\er
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 useris 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 typicaily 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 coordinte 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 t ent I 0 f Fi. .10 [0034 t ent
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the only way to indicate the need for ext content processing, and to
co- or di nat e extgreapeeriestpingessisgtancoiggtoardimats this pradessimgtiadianoaghthestsadat a
15 envel gpe 45\9@1 58%35] Met adat a envel ope 420 includes a nanmespace

decl ar at P on HEHER . 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 showmn 20 with reference nuneral 435. [0036]

Met adat a enl@EBIRRefetencgris mew madede digyre dc Rigeee 4 ilistrades anwxeolano  for
processi ng i r . i ; i 1.
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t he del i ver 18drararkigived ddat a bl ock 440 further includes various function
bl ocks il(i engage external functions. These are illustrated by function
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bl ocks and 444 in Figure 4. 30 [0038] Metadata envel ope 420 al so

i ncludes a yagza7WhtEhOsickAne 419 inBlLResT I ' as
delivery cl :P?qt tj1|140 frt(c))%%Fi gur e 1. Met aﬁnﬁl%ﬁfg rhéﬂ%ﬁ)été:éh\?élépé‘d‘?h.
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

16 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 ncludes 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 word®, netadata block 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 fuynctions through many function bl ocks. 10 | 0040] An exanple of a
function bl 38§$§1§§%w" ke pRRESGIRY d&ydgfesa@ﬂ"eﬂgn the adt l&%&ﬂworfémgﬁ%ce
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a state trdgwesas JiggaggreThaot meanit do bblliovtedoioed eerddinyntimibénofesctarnst at e
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tree. [ oBaz] SR ads Y ek TRl et P e n b Wpls dnetegaia blosk
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satisfied, causes the processing 20 for the state to be perforned. [0043]
The functi oexigroakiungtioneand Hisine fienciige Rlacksoecaald ergagecmutiiple entarnain
identifier i i f r ervice or function being utilized.
25 [ 0044] Tﬁggﬁkﬁgﬁﬂgﬁk@“ﬁgbp@3ﬁﬁ%ﬁ#ﬂ?&ﬁ%r i ncl ude action verbs 468
defining what function of an external service the content delivery enabler
The function block could further include paraneters 470

houl d . 0045
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to next. 9 state tree.

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 to 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 [6044] 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 block 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 ter%n 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

XML syntax for a state chart representation | anguage. Exanples include
state chart [g%'@r@@fﬂ%‘%ﬁm masigdaddousembigure Biillsiates adaveredxecut i on

| anguage ( BREk) [ t ;g bl ock
530 contai ns ne%lggg)tféj@g@n%gaggqﬁh@ﬁ%g 'F\%&F&P&éﬁ @er{w% Eg(fcu In ?%di ngs
t o external \arhisarsbediaxt koGRS eixist Milthas fudition ihddcki 510 astiesentsatibdipwt he
namespacg for the delivery enabler and includes all XM. bindings to
external “enabl ers and internal processing instructions, if any. 20 [0051] A

further enmbggisiag Abﬁ@@bio‘éﬁ%é@is@éad&tcﬁm%tah')@wfe%méfﬁ@ Rfirfd §fd?@kh?rt. As

enabl ers. This block is referenced by the namespace for the ‘externa
enabl er and Will Relapieeciatlegnntho saatkillesidnithe ahte thexteerm'sllerosabilien tsoad term

2ppr eci at a0y THGLeSERRel 8 ot A’ BobtehL FER Sl % debAR W ook 530
speci fy a predekpmedingodMvitggs.of the delivery enabler including binding of

el ements _onto functions/paraneters of the external enabler. These el enents
shoul d H& under st ood 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 internal 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
[6052] 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 acconplished b905 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 t he

foll ow SCXIVL d ] d f to Fi 6. 0055
The 1 ol | ovi 40T TS PR s MR MR AR es & GRRBPBioiis 60 PRBIBEAR Sl essed
in SCXML:  <sgkBhasTepresehting bﬁrﬁdlﬁg\é Y@e%%eﬂ%’o@é%??l:ﬂerto%@ rdi

Xm ns: dcd— http://oma. org/ dcd/ xm ns: dp="http://oma org 8?1 0/ dcap”
xm | ns: 1=" htrpeessiyr ot He,@antamﬂmne/m delivery. This is accomplished by

Sotace: o Eltetie SRS HERREN 1y gfzaregmné"e&'giﬁs%@%ér%n Bhogaieant ~ 2
function-i dfsGARrobesdiMe BRIty > <d c d :verb> va | i at e Mn rySi ze

</d c: ve rb> 25 <dcd: par an>Cont ent Header : devi cel D<dcd. par anp
<dcd: par an>Cont ent Header : cont ent Si ze<dcd: par an»

<dp: functi On(ﬁfs*lgool ean<}é§‘lﬂ%er Mﬁférb:%%ily understood with reference to the following

<dp: resul t Type> resu
example SCXML code segment and reference to Figure 6.

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

<scxmi xmins="http.//mvww.w3.0rg/2005/07/scxml”

15 xmins:dcd="http://oma.org/dcd/1.0"
xmins:dp="http://oma.org/dcd/1.0/dcap”
xmins:|="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">
<dcd: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 </invoke>

<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="LOC:isRoam ng"> 40 <dcd: ver b>i sHonmeNet wor k</ dcd: ver b>
<dcd: par an>Cont ent Header : devi cel D<dcd: pafldm> <dcd: someExot i cEl ement >" f
not in Fin | and "<dcd: soneExoti cEl enent> 11 <I: name>i sRoam ng</|: nane>
<| : paran"i gnor eNet wor KAgr ee nmentlsemeresRbanreg<dhmamskdcd: acti on> </ i nvoke>
S5 <transition event="success" cotigrarasRignRbrENdtRRMAGrechiirgettridREPlaram>
Availability"/> <transition eyged-acfighd ure" cond="!i sRoam ng.result"
target ="Send Rejected"/> ghobpde> 10 <state id="Check Availability">
<invoke grco="i sAvai | abl e"> SAgiRn bMhLUIRLL - dSFRRSahIAY AL AP e > 15
</ ded:action> target="Check Availability"/>
<transition event="failure" cond="lisRoaming.result"
target="Send Rejected"/>

</state>
10

<state id="Check Availability">

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

15 </ded:action>

</scxml>
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 device presence enabler. As
will be appreciated, these are merely examples of various enablers that could 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 biock.

[0059] Further, the line ‘invoke src = “checkMemory” ‘ is part of block 520 of

Figure 5 and is telling the SCXML fo 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 |l be appreciated, these are
nmerely exanpl es of various enablers that d8uld be used and decl ared as
part of the nanespace decl arations. Further, the nanmespaces decl arations
shown above [80@0]nErehgxiilime! indiedtess'dad: aelianiliectiomdd=tOC APt cheepMesamty” f.eal

URLs for enahl.ers. 3Q [ 005 he next line of th ode i ndi cates

TRt al st at S asion fefipes fa WSS mariGion desakMaTaon o1 1 Shere ¢ o

proceed to f@pablifies @Rb8lr PHARESS LNGed 0058] The next |ine indicates
; hzed

"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

"i nvok S k f hlpck 520. of , Fi 5_and i
telling he 18R TR YENE s 5ot BR Rl RBBAI S8 /B8 e R e i ne
i ndi cat es’ dedties tviefh tHa1 168 d9Rami=CEXtARE §EIREMBRBPMT undedtasdg@ict i on defines

that the external function checkMenory on the delivery capabilities
enabl er should be utilized. 5 [0061] The next line is <dcd:verb>

val i dat eMenpgyaa) %eﬂ%&g\}v}ﬁ%@g'imﬁ@%@5&?’8@%5?@}?59{%\/%&?%&??Lrlnc,ltilaﬂ. dynami c

content delivery enabler understan € next  two lines indicate
par amet er s thatkMemaexsesal function checkMenory uses. 10 [0063] The next
line is,<dp:function>heckMenory</dp:function> This maps the dcd action
verb va]@daternorySize to the external function. In this case, the

gﬁ; er 23' f upgdeaP T HeSnSH GRKNME T8 YuRbi>ShBak e fory SR pdENLfh =S 2PRRIThASY the
ded 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 fine defines the resuits type that is expected from the external

function.

[0065] From the above code segment, the dcd: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 onto

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 fine 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 external edbl er. [ 0066] The I|ines

dp: function and dp:result belong to block 540 and are opaque to 25 the dcd
enabl er. [0Q60§8]Théhe iline <transdiosi avienitr-"éaikme =tonb<'dsRbamimylg'sufteck Menor y.

result” target =" Check.Roampng"/> is check to see whether or not a |,
speci fic evé%Eget%WQ@e&M% S s Q&W%mgm%wwi Sgvent
has occurt ednafith beidBruRislt SnaR FPsGReARioAT °d then this |ine

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

cond="!i sRogm ng.fesylt" rget = Send Rej ected!/ > vent.fails and the
check maﬁror 3&?@ lﬁ%‘l@”l l#eaﬁgér?e,c%%?ﬁgﬁﬁﬂ%e §l" ?% 1%F@C%%3§eﬁ@nséﬁ)&%vents
Fragnent at i eiefined d006 Yeldiy 1 blbckB2orPFeguAd 8d by those skilled in the
art, the transition events defined above belong to block 520 of Figure 5.

[0070] Referring to Figure 6, the above is illustrated with reference to
the state i ,%?TFEI i y i 0t 6 j L ot ont ent
Recei ved". i?@%ﬂgé‘ l|To veé'bﬁ\%h anet gﬁ%‘%’ﬁ)@@%@ﬁ@e@%&@ ﬁ?%ﬂi@%ggg

del i very enadgant0Spauificaly, thet ieitial etatel 640 it batortGuntat RotavedetAi on

| ayer 604. [0071] In netadata interpretation |ayer 604, the external )
functi off ch%eﬁ%%ftpva@féedﬁ@m legds Usad yiihin gevtent dglivennenepler 6 ancis
and 1 SO aRote RhE trotkabARRADILIES IARARGRr (622 Lhen refurns

result 624 back to netadata inter tation °“layer 604, which then passes
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
“LOC: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 [0074] The'4ction is defined for the dynam c
content delivery using function ID "LOC.isRoam ng". [0075] The expression
<dcd: ver b> i[80¥hTelNee dpndmic/ abedentatdivepr can des aag arBifraaceicomente defingthén its

par anet ers foF1 the acti o&l?verb are defin %-Wn%t he next line as
Cont ent Head & GEWA REH7S e’f@@?@?”Tﬁ%’“@&?fﬁ lemfftent delivery can use any
arbitrary elenments defined in its schema such as the expression

"soneExoticEl enent". [0077] The next two lines, nanely: 5
<l : name>i sRIGMTAgE nexdrtwe lines; pamalw" i gnor eNet wor kAgr eerent s=t r ue"

</1: defi . t. . t hat i dtoth b

" somerBtuor k' AT TR RE S g% ", S Roam ﬁgﬂ" function and

i ncl udes a parane Cladioll g'i‘r?fﬁé)\ieé P RAGEAETEIME </ DR(A[A | be appr eci at ed
by those skidFfIBR aEXRMakfYNCloRdNFS|BRRREDE iRatirer isHONRMBMRIK: o Thaind| e

thi s functi encg fAei6N RHeORRSaARBIN i diiiendiRRYTLoSaRIaBE ofiel 1 very

enabl er. [0078] The next two |ines Ine the transitions.
"i sRoam ng" “igeoaMsivarkAgreemartien Aswilkbatbppredatsdthyoihose shilietiiotise Bd, the

check ilability state, |If the "is roamng” .15 result is false, then the
state ¢ [ons gl aEt i aapiel o tand e B ehctonos Mhitocian fi Srasueted i n
Figure 6. | thddgndmictcorittst GdiRks 84Ables the "Check Roaming” state and the
action verb 642 "i sHoneNetwor k" ‘can be used fromthe state 640. Mt adata

interpretation |layer 604 interprets the "isHoneNetwork" and
[0078] The next two lines define the transitions. If the “isRoaming” returns 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 returns

25  aresuit 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 shown].

[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” conmands 1Pn the code above. If the result
in 660 is true, the state transitions to state 670 to a "Check

Avai | abi | it enablentt82. Gh hesuli 684 ist tedursedtandpisdoer dstutrechad Sardult 834 Rejstate ed”

state [not . 082]. Simlar functionality applies for the state 670.
The action wﬂ%e{(ﬁ?gﬁﬁﬁs%g%qtggrapggggrr%&pp%ﬁ. e". The netadata
interpretation |ayer 604 uses the "isUserAvailable" verb 672 and invokes
the "isAvail abl e" function 680 of presence 15 enabler 682, Aresult 684 is

returned and0983]tiHherabavelthaesfotsprovidasuk meshad for using extesral. adtignegtoups tdi s,

a state transiti 10: N0 ] . ] boy, erefore,pr.ovi t hod
For usi ) ohia Rl hucers g eddiaa Bt IR B ARuRid R el T o
external enabjerforl mappingnectioAnvarbs defned al trdellv@y@endBler BRRPER@ Mt i on
verbs defi n?d in the delivery enabler onto externa functions allows | ow

coupl i ng befYR&iPNs &llowsdaw qoupsnag batween sepicasppr eci at ed by t hose skil | 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, 0084y Astwiébe. affaebiasdchbe thasd sidiletd agthenart, ahe espafidstidromedadata

functi o, exposed by an ernal nobi|le service that could be used to
process'rb m)B'ﬁ (?%ﬁjrlet%lt'%ﬂ@ i r%orieﬁe'a%t'PUéﬁﬁSt@&%‘?ﬁ%ﬁmsgép i@Sear PiatevidMLs
and enabl er giate SiRaRS lﬂemlﬁgt,%!ﬂmorﬂﬁ gaRipEe Ea@ﬁ'été{t%rilbf_tﬁélega?r it dSiPespbPEs to

profile, anong others, cou 15 be used to personalize ntent del'ivery and
cont ent pr e8duneticrogxpasedriy ay exterodlemobide servieanthat setldset tiseg$y prssess

| ocation an t The .ser.vi coul d have nor.e than one function exposed.
[ 0085] Func o8 riet RIS ER! JerBTi siises dEfe Pl th b aRet g be
uni form such 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 resuits 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 (QU 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 schena of the particul ar
external service. The delivery enabler schema defines XM el enents
understood by the delivery enabl er and i ndfudes predefined bindings to
external enabler functions and paraneters. The schema for the external

enabl er def i[aes7)aiktd telomay epab&méaltﬁa diettheothedicviss sitleprabessivige side,
These paraneters _are opaque to the

nobi | e cont ent, B ih ext er rhabl er.
30 del i very &3 %@ ‘gﬂ @‘b‘ﬂ@ﬂ* H{arpoqimental| W?rWBPB?“tWé‘?%)ﬂB@a usi ng
an XM schepgyeieme! |d@§iﬁ%néﬁMthﬁonig/%0§ngcJ Qﬁjedt% I Bkt Whé%fehf?@r‘} be

on either the device side or the service’side, I ndi cated above

further enbadiaibart, all server functionality may be aned to the device
side, and thus only a device side could exist for the delivery enabler. 5
[ 0088] e delivery client and content client can be found on any nobile

devi ce.  Ongogs®) THeldeivepblidrt RVéieht@lent Sah 'bbtféhh@foﬂdarﬁﬁm%{m@&@vebe i s
provided in Figure 7. Reference is now made to Figure 7. I0 [0089] Figure

7 is a bl oclons a@rn‘!amair|anf§ler<m\n¢@trsatns>1ﬁlus@awaas an easmptl@merqymai i t h

o fcat i on SR EeLerbats SRR AUE SR FIUET] 2" V- way w r el s

conmmuni cati on deV| ce haV| ng at |east voice and data communi cation
| es. Ie station 700 preferably has the capability to

22%‘}3%! J&é\t e I%Bﬂh Biokes T8 pRipek digrpaniugiiatingea makilerdat orlgpti@pl"e%rs% Véih
ggeaeégt‘:; g‘%’%?@ﬂ@ dlg(%(/c.;h@{eﬁ’i‘l’é dethe %Ag&rﬁ‘uf érr’,?(fgle\?\l:?(}(d ??tH@Bﬂrel%@n 55"@@35189 t g
cel lul ar teh@ﬂﬁenﬁatmn Fi0Ql &t arerfer%mga m\goemmmrbldslsemmmuwcaebamvldetmmg
appl i ance, at ieaspvotce mgja%cc%trﬁr%ﬂn%a ion capgbliltles nmo%ﬂe 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 module (RUIM) or a subscriber identity module (SIM) card
in order to operate on a COMA 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 processing nodul e such as a digital signal
processor (DSP) 25 720. As will be apparedf to those skilled in the field
of conmmuni cations, the particular design of the comunication subsystem
711 will be sﬂatbard@@tam@siot inhe whichmBIMER Uil Mrcang tan e insembd ahdté]m:td@%kee

t ended t . t | 1
depend ng. ugoHSKREE By BEMEIA Sbrchel o SMATGIM £ATL o neERRPREDIBRISY REK
GOV obi | ?2‘?2??%?%3*9“?@%& ROy BraiBh 756 el otfeb iRl 75 ) wf or
a subscri berdéntificatioy, amtistlesafi®enMyeletaddnfarmadioder to operate on a CDVA

network. .The SIMRU M interface 744 is normally 17 simlar to a card-sl ot
into vvhléh a SIMRU Mcard can be inserted and ejected |like a diskette or

PCVCI A car d {00623 VPhdh Ry IVFephStnerR r?&@aﬁdwapéa:tm@hyprééé%%s H&@Qf@énand
hol d many key configuration 751, and other information 753 such

i dent i fi cat cOMpleiad, Bwbiestation F@0 maydsenst andregdeive cgmmamczqtlmgnaléqmer ed

network reg I e 8& b|Ie

ctati on 700 B 730, KELLSLLRARIGRRY ! BabRIE 1R hn AR Rl Ry

719. As ill baseata&dmsrcmmuhe:a?ng Rethbickmab e d@ﬁc@OWrﬁxaﬁpI@Uhta thd base

stations_ co icating)vmththe nobi | e device. For exa |nahybr|d 10
po VAt

CDVA 1x eraieBhSeCRMA Pase statioaand/an @ QﬁS&ﬁ gtion
borh s o crud RS b BicBlie SRRRfeAd T TIBLHE sFRin Bbohheb@AEHAEA * ©

pagi ng sl ot smmlt&rwmsiyni'bm eV lantHeDM#b Tk bade statmnslifse Offe&int Siagime slots

recei ved by antenna ?7%6 t&&% mmnl cation network 719 are input to
recei ver Helf'&ﬁmn receiver 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 digital 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 overall 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 transnitted are processed, including f#Bdul ati on and encoding for
exanple, by DSP 720 and input to transmtter 714 for digital to anal og
conver si on, subsysiensysugh athwedisplay, 723, flashinmgmoanp24 fraadbimoaceasd memory
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functions, icocldudich@eat USERBbrt of atiieraittt NRbWE t6 HHBBEThaRE bans, are performed
t hrough conmuni cati on subsystem 711. M croprocessor 738 also interacts

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

724, rando L I i /
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subsystens, such .as keyboard 732 and, di spl 722, for exanple, may be used
for both co%ﬁ?@gv?éﬁ@ﬁlﬁbﬁs ?&ﬁ?&%'%ﬂ%,gr%é‘wsis entering a text nessage
for transm ssion over a conmunication network, and device- resident

functions such as a cal cul ator 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 flash 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 menmory such as RAM 130 726. Recei ved conmuni cati on
signals may al so be stored in RAM 726. [0097] As shown, flash nmenory 724
can be segrdbatusér bhthe: thobfle sEtionasuehsad, Mut nbblidn|te@Itmté~maiipcaigndase\7ér&sand
program dat a stora%e 750, 752, 75 %%756 Thes di fferent storage types
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730, short-range conmuni cations subsystem 740 or any other suitab
subsystHm 7hoth. arer exarmplel eecurg commenication e pleatioTBeMay qmabiaae@btryn@

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 /O 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

comuni cation applications nmay enable electronic comrerce functions and

ot her such financial transactions to be p@Pformed using the nobile station
700. [0099] In a data comuni cation node, a received signal such as a text
message 20 [60169b padeordmice cardmuritationspoosed cadrdyort demobliestitioat 70Mis
subsystem 711 . and ing%% to the mcro rOCﬁ sor_ 738, which preferably
further proctRiRs SRRt hattacpd@dssignale Waild aifsiably Serdprul 97 speanss, 734

al ternati Ve'ebhctQgﬁé@s%%ﬂr&ﬂa&%ﬁ%s'dn@vo@l%}’déig%ﬁ&%te #8l hicpsphdid #86. 760, which

could be equivalént to delivery clien coul d” al so process the input.
25 [00100] Aligsaativser voiesor audiodif® subzgstenty sakh @sconpios enelstagei reeoxlingich as
emai | negsa far. e | usi ng t he, keyboard 732.. Leh referably a
cpnpletegal%ﬁgﬁﬁﬁspb?%%E9%8§$thﬁe?@P§3ﬁ§ﬂé??@ﬁﬁﬁﬂg?%gh§'fwﬁeﬁﬁﬁdﬁ%¥% n
with the disspicyighdlodndt @Qﬁréfebhwlyaqzzc@ugmlshéa Yrid£AId erbGgh 7S spShikdt 734,
conposed itens 30_nmmy then be transmtted over a conmunication network

t hrough t he digbanyiA? éray alsodignsest enprpyide 2o indicalipmgf theidenity ef a calling
comuni cat i e ; I | ' | l.mi l.ar, except
thar recer vea Y BEIGeliofREatialeal, dFethe R Atabaf iR hraBh B8 g
signal s for ekaamderi ssi on woul d be generated by a m crophone 736.
Alternajive voice or audio |I/O subsystens, such as a voice nessage

recor di 5 subsystem may al so be inplenmented on nobile station 700.

ot o hoVSALE Sl oot 7, RESLE AR AL e Y
i ndi cati on oeracnal digétat assistant PLA)-typegmopie tsygtiontfer dinicit synchobniaation vdth
call, or ot Qeurse\f‘gioceeskfoapl clzor%glljtaetr?r(?oti srf'}co(\):\rfn r'%mia? %efé)ésira%ree}%lt ?s' 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 load 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.

[60104] 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 inplemented 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 through an external device or software
application and woul d extend the capabil'ﬂies of nobile station 700 by
providing for information or software downloads to nobile station 700

ot her than tthclmigheaohihiebpslicationmiiiiis atritten desetiptiok majhenatie dnoset killed in
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those skilled in the art, serial port 730 can further be used to connect
the nobile &&opedfthe techoimiesef this applicatiomthusdeniudpe @lio3] stdidienes, systems

conmmuni cat i 0y h shart-rapge 25.conmmuni ¢cations
subsyst o | L TaSHEY R Io P oD dre i eh SR aPIAHIE HRpSscBRd
communi cat i dierdiaf wee furtthiih@ugéabiigr stlRaae, sitémeméthstigmator devi ces,
whi ch need not necessarily be simlar devices. For exanple, the subsystem

740 may i ndMsupsiaial diffeserepsisemdbedaehnigdes phthisiapplicalicnasadesaE®ggonent s
or a BIuetgg&gﬁwlconnunication nodul e to provide for conmunication with
simlarly enabl 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 inserting content processing
coordination rules into the netadata enveﬁgpe. 2. The nethod of claim1,
wherein the content processing coordinating rules are 10 an extensible
mar k- up | andelagpes: XM.' packaged state chart. 3. The method of claim 2,
wherein the XM. packaged state chart conprises a function block with
enbedded | ayers. 15 4. The nethod of claim 3, wherein the enbedded | ayers

conprise a f{.rAtmétapaior ESdrdHaRgCIHIBR pYbe &liSdRNA olcS@OIRBE fradivork
defining netadata for a delivery  enabler having bindings to external
enabl ers; arf@mprising the stges ofief i ni ng metadata for external enablers. 20 5.

The nmet hgd of cl g, 4. i-n 1 ,rd layer is o e to the delivery
enabler 96, The nuteiriie SR o Aegadkeh GryBloBe 43R RRSY Ruh et PuistFa
conprises exferessdnsextémsi enablepsisar@y par ameters having a predefined
behavi our conprising. 25 binding of the expressions, instructions or
paraneters onto fRFREHINGRSNENT PrecessineeorrinaiignIreles into theema@adatrieoyelany.
one of clainms 4 to 6, wherein the first layer is referenced by a nanespace
defining XML syntax for a state chart representation | anguage. 30 8. The
met hod of ay Trenefthad af aird 1t evhkrentthe @ontdMerbcarsingoodldiekingouta ae

any one, or any conbhjnatign of: a sta iidentifier; a guard expression; an
externa?é) s@Pﬁ’@%@'hfé’ﬁf‘?‘f 8P }a%ia&@tm \PEC ?Q%SEW%EBF‘&; and/or a state
transition.
3. The method of claim 2, wherein the XML packaged state chart comprises a
function block with embedded layers.

15 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

for external enablers.

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

enabler.

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

25  binding of the expressions, instructions or parameters onto functions of the
external enabler.

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.

30
8. The method of any one of claims 3 to 7, wherein the function 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.



23 9. The method of claim8, wherein the action verb is used to map
coordination instructions to enabler functions. 5 10. The nethod of claim
9, wherein the mapping is performed by a netadata interpretation |ayer.

11. The method of any one of clains 8 to 10, wherein the state transition
is based on a result received fromusing an action verb to invoke an
external function. 10 12. The nethod of ady one of claims 1 to 11, wherein
the external references are nanmespace declarations for external services.
13. The method of claim 12, wherein the external services conprise any of a
15 presence Vi ce, tiaon servjc%, a content screening service,

I
and/ or a ccﬂ?rpeflé%é’?%hgg@?g’ akp 8, wWhereidhgeaakian verd imysemhio BrRPgosrdipationy 13,

wher ei n sai GhdtARSbhsRE ePbBRr96h4ileg. Schemas for external enablers within
an elenment for a processing state. 20 15. A system for coordination of

content processing conprising: a content provider, said content provider

adapted to external . references, gnd cont.ent prqcessi coordj nation
Ui es 1 ndi adOathe Bl ehe e R Be sintna s BeRaras R ametata:
suppl i ed by isargteg@idhaayemr ovi der; 25 a content delivery enabler

conprising: a delivery server, said delivery server adapted to process
netadata directed to said delivery server; and a delivery client, said

client: 30 dt o ERRLPLR) S6EST B pE D00 i Gt SaBlliindlion jbdseo
content  pr opessisuft reoeivdd iRl aBiNgLlAeactidh oedhtoSaleke an texfdrnaEiunggsy.
enabl er; and a content client adapted to consune content fromthe content

pr ovi del0 24
12. The method of any one of claims 1 to 11, wherein the external references are

namespace declarations for external services.

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

compression service.

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.

20
15. A system for coordination of 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;

25 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 metadata
directed to said delivery client;
30 external enablers adapted to 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.



16. A content package conprising: content; and a netadata envel ope, the

net adat a envel ope having external references to external enablers and
content processing coordination rules enbedded therein. 5 17. The content
package of claim 16, wherein the content processing coordinating rules are
an extensi bl e mark-up | anguage ' XM.' packaged state chart. 10 18. The
content package of claim 17, wherein the XKL packaged state chart

conprises a function block with enbedded | ayers. 19. The content package of
cl ai m 18, whki.eArcontentgraickdde dotrgyisingy:conprise a first layer defining
common XM. el ements; a second | ayer defining netadata for a 15 delivery
enabl er havi ng bﬁﬁﬁ#ﬂ%sapa external enablers; and a third | ayer defining

net adata for extey MHega t i
wherein the third ?%%@??@%?&tﬁ%eo the&ﬁge |V%Ie03%cﬂé%gb g%te?é r%c%@nrﬁ%s to
cont ent pac ket esdkiera a9d opniehhpmcssingharardinatine reles amibédoast therein.
conpri seg expressions, instructions or paraneters having a predefined
behavi ou conpri sing binding of the expressions, instructions or

paranmeters dm oTHelb6hienDpacikigd bfecignt ¢6NaheRNABhE Bontdht BrocelBRgeoNnt ent
package of any one of clainms 19 to 21, wherein the first layer is
ref erenced PCEIIRANRG pHES atR AN EXtRNSKNE Mgtk languagesXidie paplsaged state
representatipgy | anguage. 30 23. The content package of any one of clains
18 to 22, wherein the function block contains any one or any conbi nation
of: a state identifier; a guard expression; an external service
identif_'\éar; %n ction verb; a paraneter; and/or a_ state transitiaon.

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

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 for a
15 delivery enabler having bindings to external enablers; and a third layer defining

metadata for external enabilers.

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

20
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.

25
22. The content package of any one of claims 19 to 21, wherein the first layer is
referenced by a namespace defining XML. syntax for a state chart representation

language.

30 23. The content package of any one of claims 18 to 22, wherein the function
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.



25 24. The content package of claim 23, wherein the action verb is adapted
to be wused to map coordination instructions to enabler functions. 5 25.
The content package of any one of clains 16 to 24, wherein the external
references are nanespace declarations for external services. 26. The
content package of claim 25, wherein the external services conprise any of
a presence service, a location service, a2éont ent screeni ng service, and/or
a 10 conpression service. 27. The content package of any one of clainms 16
to 26, further conprising schemas for external enablers within an el enent
readabl e dlwnston ram

Lot o CSo nhe bBiE R BcRiie Ak SRR 25 HBbFaR the REla LD §adiaRith i ROu of

any one of alsad™® rap @odrtlination instructions to enabler functions.

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

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

10 compression service.

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.

15 28. A computer readable medium storing program code for causing a
computing device to perform the steps of the method of any one of claims 1 to 14.



