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del et g, aRRlchiad 0P BR dser FBY Fatb:AeMdsCthat R)itional programs be downloaded over cellular
telecommunication carrier networks, where the downloaded applications are executable on the
wireless telephone. As a result, users of wireless telephones can customize their wireless
telephones through the selective downloading of applications, such as games, printed media,
stock updates, news, or any other type of information or application that is available for
download through the wireless network. In order to manage the cellular telephone resources, the
user of the wireless telephone purposefully deletes applications and data from the wireless
telephone platform to clear storage space so that new applications can be loaded onto the cleared
storage.

In contrast to the larger computer platforms of personal computers and PDAs, wireless
devices have limited resources, such as storage and processing, to devote to non-essential
applications. Typically, the telecommunication applications have priority of usage of the system
resources, with other applications allocated resources as available. The wireless device thus only
has a limited capacity for holding all files for applications, and the managing of resources is left

up to the discretion of user of the telephone to delete applications to make room for new
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extremely high number of transactions that may occur on a carrier’s network, with thousands, if

not millions, of wireless devices performing numerous transactions each.
Therefore, what is needed in the art is a billing method and system to process the

transactions that occur over a network.

SUMMARY OF THE INVENTION

Systems and methods consistent with the present invention overcome the shortcomings of
existing systems by providing efficient transaction processing. In one embodiment of the present
invention, a method for processing a transaction, comprises receiving a first metadata contain a
first reference and related to the transaction, receiving a first raw transaction data containing the
first reference and related to the transaction, correlating the first metadata and the first raw
transaction data using the first reference and creating a billing event by processing the first raw
transaction data and the first metadata, wherein the billing event contains billing information

associated with the transaction. The method may further comprise receiving a subscription
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transaction, wherein the second' billing event includes the reoccurring
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identifies information associated with a application download to a wireless device, storing
metadata containing an application identifier and associated with the application downloaded to
the wireless device, correlating the metadata and the raw transaction data using the application
identifier, and creating a billing event containing pricing information associated with the data
transaction of downloading an application by processing the raw transaction data and the
metadata.

Other objects, advantages, and features of the present invention will become apparent

after review of the hereinafter set forth Brief Description of the Drawings, Detailed Description

of the Invention, and the Claims.

BRIEF DESCRIPTION OF THE DRAWINGS
The accompanying drawings, which are incorporated in and constitute a part of the

specification, illustrate presently preferred embodiments of the invention and, together with the
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the conput ?‘irl%h?!’iéjw&/c]h%che‘mcﬁﬁ &S ey oldigh qpa?lsa{?:ﬁoﬂscﬁga Fdt etagarrier’s
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Reference will now be made in detail to the presently exemplary and preferred
embodiments of the invention as illustrated in the accompanying drawings, in which like
reference characters designate like or corresponding parts throughout the several drawings. The
nature, objectives and advantages of the present invention will become more apparent to those
skilled in the art after considering the following detailed description in connection with the
accompanying drawings.

Figure 1 is a representative diagram of a wireless network and the computer hardware
and wireless devices that can be used in an exemplary embodiment of the present invention.
Applications may be downloaded to a wireless device, such as cellular telephone 12, in
communication across a wireless network 14 with at least one application download server 16
that selectively transmits software applications and components to wireless devices across a
wireless communication portal or other data access to the wireless network 14. As shown here,
the wireless device can be a cellular telephone 12, a personal digital assistant 18, a pager 20,
which is shown here as a two-way text pager, or even a separate computer platform 22 that has a
wireless communication portal, and may otherwise have a wired connection 24 to a network or
the Internet. The system can thus be performed on any form of remote module including a

wireless communication portal, including without limitation, wireless modems, PCMCIA cards,
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portal, and may otherw se have a wired connection 24 to a network or the
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messagi ng service control ("MsC") 42. The carrier network_40
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it \I’Dvlltg a%%fneersnteg;/c;ﬂg 40, tilrough "a data link, such as the Internet, a secure LAN, WAN, or other
network. The carrier network 40 controls messages (sent as data packets) sent to a messaging
service controller (“MSC”) 42. The carrier network 40 communicates with the MSC 42 by a
network, the Internet and/or POTS (“plain ordinary telephone system”). Typically, the network
or Internet connection between the carrier network 40 and the MSC 42 transfers data, and the
POTS transfers voice information. The MSC 42 is connected to multiple base stations (“BTS”)
44. In a similar manner to the carrier network, the MSC 42 is typically connected to the BTS 44
by both the network and/or Internet for data transfer and POTS for voice information. The BTS
44 ultimately broadcasts messages wirelessly to the wireless devices, such as cellular telephone
12, by short messaging service (‘SMS”), or other over-the-air methods known in the art.
The wireless device, such as cellular telephone 12, has a computer platform 50 that can
receive and execute software applications transmitted from the application download server 16.

The computer platform 50 includes an application-specific integrated circuit (“ASIC” 52), or

other processor, microprocessor, logic circuit, or other data processing device. The ASIC 52 is
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pl ans thespresenhEnvgation. dptone smbadimmswf. e Wielesssdaviqe00 is presented with an option to
download an application. This selection process may include presenting the application name to

the wireless device, offering one or more pricing plans, such as demo option, allowing the user to
demo the application, one or more number of use options (e.g., 5 uses for $1.00 and 10 uses for
$1.50), an ongoing subscription option (e.g., application is active until terminated, such as by
deleting, by the user). The pricing information is typically information agreed to by the parties
associated with offering the application, such as the carrier who’s network is downloading the
application and the application developer.

When the wireless device 300 selects a pricing plan and downloads an application, this
transaction is billed to the user 325, or other responsible party, for this transaction. Many pieces
of information are associated with the processing of this transaction including the application
itself, the application name or identification, the pricing plan selected, the wireless device that

selected the plan, the application developer information, the carrier information.



deno the application, one or nore nunber of use options (e.g., 5 uses for
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pr ocet g(targnsaction occurs. The metadata may be stored separately in a database and later processed
with the reference numbers to create the billing event.
The following is an example of information that may be associated with a transaction:
Carrier: Carrier ABC
Subscriber ID: 1234567890123
Event ID: 21023066
Timestamp: 05242002 160000
Application Identifier: 101
Application name: Car race
Part Number: QC100001
Part Name: Indy 500
Developer: Developerl

Price Plan Identifier: 102
Developer Application price: $1.00



with the reference nunbers to create the billing event. The followng is an
exanpl e of information that nmay be associated with a transaction: Carrier:
Carrier ABGoSwbmeri ber I D 1234567890123 Event |ID 21023066/USI/pm@st anp:
05242002 160000 Application Identifier: 101 Application nane: Car race
Part Number: QC100001 Part Name: Indy $00 Devel oper: Devel operl Price
Plan Identifier: 102 Devel oper Application price: $1. OP WO 03/ 01717_}_

PCT/ US02/ 26041 Carri Retail Price: $2.00 Usage Val ue: 5 Usage Type:
Nurber of @@@%ﬁrﬁfﬁﬁlbgﬂ%gﬁ@@ Purchase (and others may be used to p][ ocess
t he transa e in the above exanple, the Application identifier
(i.e., 101?Sh§@i16%1%ﬁ§sed as a reference for the netadata Application nane,
Par t NunbeUsE’gﬂnypdam@mmwoDU\g@I oper. The Price Plan ldentifier (e.g., 102)
can be useg as ence for the Devel oper Application Price, Carrier
Retail Pri & UE‘%B‘EI dPéSe Usage Type and Price Method. Al so note, the

above (h&d &He@’h@ﬂ%e%s@& to ﬁ[%@@ss@ﬁe &Qﬁa&}%gdat a and raw transaction data that
can be associatéd wth a transaction and used to create a billi ng event.
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to create a bllhng event. Much more information may be desired to associate with a transaction

and this desired information may be included in the billing event. This includes information not
only used to calculate specific components of billing event but also to aid the processing of the
transaction.

A subset of this metadata is sent from the UAM 320 to the ADS 305 to aid in the
processing of this transaction. Again, even though a potential large amount of information is
desirable in processing a transaction, only a subset of this information needs to be sent across the
network to the wireless device in processing this transaction. The UAM 320 also sends metadata
to the Transaction Manager 310 to store so that a transaction may be processed. It will be
recognized that the amount of metadata sent to the Transaction Manager 310 may be limited only
to that needed to process the transaction. In addition, the wireless device or other systems
involved with the transaction may add information not contained in the metadata to aid in
processing the transaction, e.g., adding the date of the transaction by the wireless device 300 or
the ADS 305.

In one embodiment, the wireless device 300 may initiate a transaction by requesting to
download an application. It receives the various selection criteria from the ADS 305, including
pricing plans, for the application that must be selected. Along with the selection criteria, the
wireless device receives the one or more references, such as an application identifier and a price
plan identifier, associated with the one or more blocks of metadata. After selecting the various
selection criteria associated with downloading an application, the wireless device 300 receives
the application from the ADS 305. Having received the application, in one embodiment, is
considered a transaction initiating the sending of raw transaction data to the transaction manager.

It will be recognized that a transaction can be defined as being one of many events, including the
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very high number of transactions occurring in a short amount of time.

The transaction manager 310, UAM 320, carrier ADS 305, and carrier billing system 320
may incorporate an interface that aids in the transmission of data between these systems. In one
embodiment, this interface is an XML interface to simplify the transmitting of data between
multiple systems.

After receiving the billable event, the carrier bills the user 325 or whatever party is
responsible for paying for the transaction.

Fig. 4 is a block diagram depicting components of the transaction manager 400 in an
exemplary embodiment of the present invention. The transaction manager 400 includes a
database 405 that stores raw transaction data, the processed billing events, and metadata
containing information including application pricing, developer and carrier information.

Application pricing methods may include subscription, purchase, upgrade, demo, and

pre-install. Each of these pricing methods may include their own pricing and use parameters.



send to the carrier billing system 320 so that the carrier may bill the
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on an ongoing basis until the subscription is terminated. In one embodiment, the raw transaction
data indicates that the application was purchased on a subscription basis. Subscription
information may be included as a transaction type in the raw transaction data when the wireless
device selects the subscription option.

This subscription information, including any references to metadata, is stored in the
database 405. The subscription engine derives billing events by retrieving the subscription
transaction data stored in the database and determines whether a billing event needs to be
generated on a recurring basis.

The subscription engine derives a billing event by analyzing the subscription transactions
and determines if a billing event needs to be generated. For example, an initial download
transaction on January 1 may generate a $2.00 billing event by the conversion engine because it
received the transaction in the raw transaction data. The next billing event associated with this
application download, mainly the bill event indicating a $2.00 charge on Feb. 1 (the monthly

subscription charge), is not received in as raw transaction data. Consequently, the subscription



net adata stored in a database 405 in the transacti on manager. The
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associated stored metadata (Step 410). The reference allows the method to associate large

amounts of data with one transaction without burdening the devices involved with recording the
transaction and transmitting this information around the network.

A billing event is created using the raw transaction data and the metadata (Step 415). The
billing eveﬁt may include that information desired by a carrier to generate a bill to the responsible
party of the transaction, such as a user of a wireless device. The billing event may include the
raw transaction data, metadata, as well as any processed data. An example of information
included in a billing event, include the application name, wireless device subscriber
identification, developer information, carrier information, the date the transaction occurred, etc.

The method then creates billing events derived from subscription transactions that were
previously stored (Step 420). When the transaction is a subscription, a bill may be incurred on a
periodic basis, e.g., monthly, even though only one transaction took place, e.g., one download
occurred. Consequently, even though current raw transaction data does not contain a transaction

for a subscription billing, a bill may be due because of the monthly charge incurred. The method
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transactions, ese may ntifie ause a transaction

used t(bD+R[éMl; atyrrichwave fromabe Idernasoratisu psapagati orome dinen sacotheciormy hfaRAM
subscriptions are analyzed to determine if a paynent is due on the
transd® : If a paynent is due, a billing event is created. The billing
events, botR Jemenalk stbuld b&abted tHat OMtiduR @hkrbds hhd@hRafidaBtndduRl &Qﬁadéﬁos €

deri ved from subscri ption transactions are transmtted to the carrier's
bi | | i rgreiy stibavtdspaging fHm the scope of the invention as defined by the appended claims and

their equivalents. Furthermore, although elements of the invention may be described or claimed

in the singular, the plural is contemplated unless limitation to the singular is explicitly stated.

‘What is claimed is:



The foregoing description of an inplenentation of the invention has been
presented for purposes of illustration and description. It is not
exhaust i vwoangitoes not limt the invention to the preci PeTfus0R@itsCcl osed.
Modi fications and variations are possible in light of the above teachings
or may be acquired from practicing of ?he i nvention. For exanple, the
descri bed inplenentation includes so# war e but one enbodi nent of the
present invention nay be inplenented as a conbination of hardware and
software or in hardware al one. The Ch#dMS on nmay be inplenmented with both
obj ect-oriented and non-object-oriented progranm ng systens.

Addi tionally,, although aspects of the present invention are described as
bei ng storead i n ABRRHM.for poeSBingkd tdnBsttion, dddgpridide: Wi | | appreci ate that

t hese aspects can al so be stored on other types of _conputer-readable

nedi a, suchecgivisge ird arejadataeqnipn adipstaelsrence ped felatefl @itBg FanseetiPy di sks, or

ot hor {or SR T P koo 1 ik Eb At RS B RRAARARATBRET G

changesanadt@lonodi fi cati ons coul d be made herein w thout departing fromthe
scope of the invention as defined by the appended cl ai ns ﬁng their
equi val ent $orElaipg Biefgplanctadaty gud thedirelap dansaction datasmgthe Rrshigferpuee;
descrijgd or claimed in the singular, the plural is contenplated unless
limtation to the singular is explicitly stated. Wat is clained is: WO
03/ 017171 ReERtiSADIAGYH4dent b pRboakdf: the firsk rawtttanshcfion dptn @né 8wi firgt metadata,

transactiaon, caopprising: receiyin first netadat ontain a first

r of er aticEein e Hilingiedenicontains B maduRrpaien assoele 1l T R Opay
transaction data containing the first reference and related to the
transaction; correlating the first metadata and the first raw transaction
dat.a usi ng 2 he flihegnethed eff daize !, whaveindhestzanspejion dscyisioner @vapleswietyekeessi ng
the first raw transacti.on data and the first netadata, wherein the billing
event contains billing information associated with the transaction. 2. The

met hod of o ai MThe MdiBs@OIClaiRE] FilireHes acthpidin® fCtivingaysibséiptioh éfaasstioet wor K.
3. The nmethod of claim1 further conprising receiving a subscription
t r ans dWVingin apsogiaieg rEpCoNEERE s asgandeaeating @ispepneihilige exeRd vengArserRida second

billi qg?tg&a?pﬁs&g%%tglg r‘?}?tth?ltﬁg Qlﬁgcﬁ%ﬁ?c%r?t?ﬁgcti%ﬁ,s\gﬁé@flﬁg? lgj%:ggd Bhﬁn?%ﬁ?irnkﬁhgé) n

transacti on, e secon ng event 1nc
the reoccurring charge.

4, The method of claim 1, wherein the metadata includes pricing information

associated with the transaction.

5. The method of claim 1, wherein the data transaction is an application download

and the metadata includes pricing information associated with the application download.

6. The method of claim 1 further comprising:

receiving a third metadata contain a third reference and related to a third transaction;

receiving a third raw transaction data containing the third reference and related to the
third transaction;

correlating the third metadata and the third raw transaction data using the third reference;
and

creating a billing event by processing the third raw transaction data and the third

metadata, wherein the billing event contains billing information associated with the transaction



t he reoccurring charge. 4. The nethod of claim1, wherein the netadata
includes pricing information associated with the transaction. 5. The

nmet hod ofwoloaion1zy wherein the data transaction i s an applpcaatSoyesogiownl oad
and the netadata includes pricing information associated with the
application downl oad. 6. The net hod o? claim1l further conprising:
receiving a third netadata contain a third reference and related to a third
transaction; receiving a third raw transaction data containing the third

r ef er @nd ewlzarein ity fstrwt transhaiontdata id assogiatedovitton first entity| sanetwierktang therthird
metadata and the third raw ratgéggiﬁ@io .dat a usi{ng the third reference; and
cr eat 'Ry TR0CHPR é\ﬁéﬁ?elﬁvi Bt 1 ﬁ@‘tYﬁé’ef%?r d raw transaction data and
the third netadata, wherein the billing event contains billing information
associated with the transaction WO 03/017171 PCT/US02/ 26041 14 and wherein
the first rlaw t Pabidlingproeessiagsenver, §empadsiaged with a first entity's network
and the thir raw transaction. d I oGl A ird entity's
network. 7.2 (%tagﬁﬁelvﬁoﬁsgtorﬁ?ggiggagﬁ%g%@rr %‘/“ZS?,&ﬁ’?i‘o‘f%af"fn??an%mh% %g{'gbase for storing
met adat a, raaentdrsios asdih® fordahlaaimngitha i kdahdagtiey éath nsiag denvietaddtgnméngi ne f or
eval uating the raw transaction data using_the netadata, and an interface
to extract anieeraqetp gyiras) dinbitie eyenifor 3 BYRGEIHY, 8. The billing
processing server of claim7, further conprising: a subscription engine for
eval uating the netadata associated with a subscription transaction and
creati ng a 8&ecorthebillihg prpcessary selpaes efcleim d, fultheneinassing: associ ated with the
subscription transactiagn. 9. A nmethod. of processing a data transaction in a
Wi rel ess net wor I SURSHBHPR Figne fqré:(\’zglpgtmggthgmt %gﬁﬁtﬁ‘ﬂwggla&%@%ﬂ?téﬁnhi ng an
appl i ¢ahiRBoh 96tk a #06nd HPM B APRIsbES h 8t métauth aadciaREYAh thwher ei n
the raw transaction data identifies information associated with a

appl i cabscoptidowensacitbnt o a wi rel ess device; storing netadata containing an
application identifier and associated with the application downl oaded to
the wirel ess device; correlating the netadata and the raw transacti on data
using the appli gaidetdiopriceédigy a d@Attansaction in a wireless network, comprising:

receiving raw transaction data containing an application identifier and from an application
download server, wherein the raw transaction data identifies information associated with a
application download to a wireless device;

storing metadata containing an application identifier and associated with the application
downloaded to the wireless device;

correlating the metadata and the raw transaction data using the application identifier; and

creating a billing event containing pricing information associated with the data
transaction of downloading an application by processing the raw transaction data and the

metadata.

10. A system for processing a data transaction in a wireless network, comprising:

means for receiving raw transaction data containing an application identifier and from an
application download server, wherein the raw transaction data identifies information associated
with a application download to a wireless device;

means for storing metadata containing an application identifier and associated with the
application downloaded to the wireless device;

means for correlating the metadata and the raw transaction data using the application

identifier; and



creating a billing event containing pricing informati on associated with the
data transaction of downl oading an application by processing the raw
transactiwoodata7and the netadata. 10. A system for proces3iusg2/260dat a
transaction in a wirel ess network, conprising: neans for receiving raw
transaction data containing an application identifier and from an
application downl oad server, wherein e raw transaction data identifies

i nformation associated with a application download to a wirel ess devi ce;
means for sfeand fogcreetizgiabilingemeat eintgniag papivigiinfermation aeeriated withdhridata

associ ated w | i ca don downl oaded .to t jce; . neans
for cHRPWCHen ﬁgdot“ﬁ’i aﬁi\‘a'{) Pé” ﬁ&mtq}yeprp%mslpg gﬁs@%’%%ﬁ“&@??%ﬁ“ﬁé % he
appli catigp identifier; and WO 03/017171 PCT/US02/26041 15 neans for

creating a billing event cont ai ni ng pricing information associated with the
data transaction of downl oadi ng an appl ication by processing the raw

cont ar ni ng Kot @ransela Bl SR G e BhE SR B SERURR ARG o

cont al ni ng processi ng a

tr ans%ﬁd&@ﬁhé zh@dta wﬁsﬁacmumﬂerp@«ewemamﬁt Hodthodpsgmprésimg: recei ving raw
transaction data containing an application _identjfier froma

appl i cat ofecetidngayernsaqtipa data Gostaing ok aPRlicAH QT LFRGIST, aaﬁ fepm 2n ?Rfé‘ﬁ?tm es
i nf or @H&/ng g&%&c {Nﬁ&{%ﬁl et Ay ‘?ran@a@ﬁ%)ﬁ §ah i&ﬂtlﬂ%ﬂkﬁﬁﬁu&? a@oWife8lv@fs, devi ce;
g

stori ata’contal ning an application i Ier and associated with
t he appplicadibh downldadwdl Dwiteldss devidee Wi rel ess device; correlating the

nmetadata and the raw transaction data us t he .appl | ion_ide ier; and
creating aSKFMEMAdaIAGORIAYAE 27 ﬁpﬂﬁ:aﬂ?‘? E‘eﬂ'gﬁ‘?rﬁpgra%ﬂaﬁ%t‘ﬁ aggli(iffuﬁft h the
data gHhansasd Qe Rfredovidv@adi ng an application by processing the raw
transaction data and the nefadat a.
correlating the metadata and the raw transaction data using the application identifier; and
creating a billing event containing pricing information associated with the data
transaction of downloading an application by processing the raw transaction data and the

metadata.



