WO 2012/ 021564PCT/ US2011/ 047159 SYSTEM AND METHOD FOR ADVANCED

| NTEROPERABI LI TY [ 0001] This application clains the benefit of U S

Provi si onaib 2Peeemi6é4 Appl i cation Serial No. 61/372,287, fipcedsenib@7idugust
2010, which is herein incorporated by reference in its entirety. BACKGROUND
Field of the Invention [0002] The present invention relates generally to

t el ecommuni cati ons services. Mre particularly, the present invention
relates to c Lt i al t d useful ness
of various c3@§§t#§ié§§%5§ﬁﬁﬂﬁﬂ?igﬁféiﬁagﬁﬁggiﬁﬁ#ﬁ#ﬁnﬁﬂ§ghﬁfﬁg? inter alia,
voi ce tel ephone calls, the transfer of various forns of data (such as inter
alia signaling data, conmand-and-control data, application data, etc.),
Short Message Service (SM5), Miltinedia Message Service (MVB), I|Internet
Protocol (I1P) Miultimedia Subsystem (I M5), Wreless Application Protocol
(WAP) [06D14ct r oni c Fhii |ap161§tal\i/61i1 Edaimd the haidfit e SR ProgisiohMPateit e.ppBegtiogr ound of
the Invention [O0003]As the "wireless revolution' continues to march

forward througdiayaf, @y@ﬁi bgquéd & 1@@ug&@@Oﬂ@wlﬁ&%s%ﬁ?@ﬁmoﬁﬂ&%téd@Pr tance

to a Mobile Subscrlber (M5) - for exanple a user of a Wreless Device (WD)
that is serV| Fﬂ§§E§% inter alia a Wreless Carrier (W) - of their
VWD gr ows subs |aI ol es of WDs include, possibly inter alia,

nobi | e telephones handheld conput ers, |nternet-enabled phones, WO

2012/ 021564PCT/ US2011/ 047159 pagers, radios, TVs, audio devices, car audio
(and other) systens, recorders, text-tospeech devices, bar-code scanners,
net appli anceBAGKGRJ/MNRsers, personal data assistants (PDAs), etc.

[ 0004] One consequence of such a growing inportance is the resulting

ubi qui t ous nakmldeofghe WBsNtion . e., M5 s carry themat alnost all tines and
use themfor an everincreasing range of activities. For exanple, M5 s

enpl oyo8d2¢i r V\Ds tDhe posdit blventidh Rlat@ dederall @OR]ebpmbxthangss WwessagFre
content (such as inter alia pictures and other static inmges; songs and

Of[ her quanta 1@1}15’1’1 t @sen@rﬁl\(f'eﬁ't?on &1&&%&9&bﬂitf&§%at @ﬁ'ﬁiangé E'@Jsta‘ﬂﬂ@lw fl"leOf
vi deo dat a; d ta fromsoftware applications such as ganes), etc. with other

ﬁsga(g?'ng' ' V;ﬁue ancfrl?se%ulness ofd {far}po%lé cortnm%n}ca 10n ancpgatf fe:)ceclilange para?c{lgmor P2P,

including, inter alia, voice telephone calls, the transfer of various forms of data (such
as inter alia signaling data, command-and-control data, application data, etc.), Short
Message Service (SMS), Multimedia Message Service (MMS), Internet Protocol (IP)
Multimedia Subsystem (IMS), Wireless Application Protocol (WAP), Electronic Mail

(E-Mail), Instant Messaging (IM), etc.

Backeround of the Invention

[0003] As the ‘wireless revolution’ continues to march forward through various
flavors of 2G, 3G, 4G, and beyond, the importance to a Mobile Subscriber (MS) — for
example a user of a Wireless Device (WD) that is serviced by possibly inter alia a
Wireless Carrier (WC) — of their WD grows substantially. Examples of WDs include,

possibly inter alia, mobile telephones, handheld computers, Internet-enabled phones,



[ 0006] 2) Secure information (such as, for exanple, weather updates, travel
alerts, news updates, sports scores, etc.), participate in voting

initiati wee 20sumiséas, for exanple, with the tel evision hOWS2neosTIaN

| do110), exchange content (such as for exanple pictures and other static

i mages; songs and ot her quanta of audio data; novies, stream ng video, and
ot her quanta of video data; ganmes and other software applications; etc.),
interact with social rkln si.tes, ro various of the

a1 abl e ApoPTien ity U peur s ar i @ndl b L Briekagler: ot 2)
Engage in Mbile Commerce (mhlch broadl y speaki ng, enconpasses the buying
and sel | ing ofPeag ¢aviess- baunspile anprd gt 1zpliapess deini hrie st whsealdatdough a
WD) and Mobi |l e Banki ng (which, broadly speaking, enconpasses perforn ng
vari ous banki mgisaotsi WDAseste.hr ough a WD) . [ 0008]4) Receive and initiate
voi ce tel ephone calls. WD 2012/021564PCT/ US2011/ 047159 [0009] As just one

usage [@oINP| e, ar oOR€ célyequuntd of dichian@owQImbbeie Wethe révingfibyfuidons | | 1 on
SM5 nmessages exchanged and in North America during just the first half of

2010 over -onenfiiteldrivens SYB. RRSSAUSSHIRLEARECNANGRE: ol DRLOALREGGhdent with
the rapid growth of WDs has been he desire of WCs, and other entities

w thin a mobile fnceds r%tre”ge bR QI s Orexam LA A, %gbs fn 8‘§s1']eW and
i nteresting pro B services that, Bsef it er s arer ac Ynew VB
s and retain exis |ng M5 s, |everage or epr0|t the contlnually i ncreasing
features and WEaHRI ities of new \ADs, incremental |y increase the volume of
nessa traffic (and the revenue that is associated with sane) that fl ows
througﬂﬂ Imobi | e ebdsychpegn messages] Goer [swph anintaralip pretwes anveotherrstasigs
product/service offerings that were referenced above nmay rai se a host of

i nt er oper abi | inhage§;fsongseandryphee qameta ohnelio dhth amovienasataninigywideooambstheat i on,
processing, routing, performance, billing, etc.) issues which an existing

t el ecomuni cagieh dMfidesdakd Chidrfom Wotwire AP \Aglld%ﬁﬁt@s Qich @t Bah&d, deniiffothbe days
of voice-only | andline comunication and ich may havée evol ved

norement al | FVRGE L LR Véﬂtg@ﬁtﬁ%@s&g feoin PEELSRS, COPTMTALLRD, TBY D

i ncapabl e of onse uence of the resu voi d,

may | or prec e the deI uch duct service

L0012/ e s of twﬂﬁw@% tivEltirb FefikaRRE” PaRnainh W€ Hered anove
by (1) providing enhanced |nteroperab|I|t (e.g., connectivity,

conmmuni cat i onDeVEY ¥RdaEs; LTS peies: Al IkﬂfP‘FleFf@ m ¥R g EE (53ah Bsfor hr ough
anong other things an I P eXchange (I PX) facility that anmong other things
may of fer a séxwpipds, votdntheldlelasien shaat Amerighe fdod® & ereuinga canterdishohhas €br may

| everage various pools of data (e.g., routing data, |ocation and presence
data, M5 pr of édagnpli@bi@turédumldidther QfatiSeh¥ees £sdn@0 &ld sBBSGUadtadfSudiveauri ty WO

2012/ 021564PCT/ US2011/ 047159
movies, streaming video, and other quanta of video data; games and other software
applications; etc.), interact with social networking sites, etc. through various of the
available Application-to-Peer, or A2P, based service offerings.
[0007] 3) Engage in Mobile Commerce (which, broadly speaking, encompasses the
buying and selling of merchant-supplied products, goods, and services through a WD)
and Mobile Banking (which, broadly speaking, encompasses performing various

banking activities through a WD).

[0008] 4) Receive and initiate voice telephone calls.



constraints, etc.) to expeditiously process and route a w de range of

i nformation (including conventional SM5, MM5, etc. nessaging; Voice Over IP
[ Vol P] amnwsloabtremi1mudi o/ vi deo data streans; Session | nitiPariusaoiRoetisTo

[ SIP]-addressed artifacts; signaling data; voice call data; application
data; etc.) while (2) addressing, in new and i nnovatory ways, various of
the not insubstantial challenges that are associated with sanme. SUWARY OF
THE | | ON [ 0013] One enbodi nent of th resent, i.nv jon offers a.
corvel W e ot ho 10 OF 102t PRI GHEHEATG R oTaCaT Tpans Sy it Bisr veor
data (having at |east an originating address, a destination address, and a
content) is redlépneMSapessageseachapged and iy Nosth dmerea dipaedysithgyiist byEohr e
conpleted including (a) creating an Internal Message bject (IMJ) from at

| east aspect s2@if0 avieeopuamlien BVSdatsaggel Wereerahaicdedr i zi ng aspects of the
guanta of data including at |east by type, and (c) conpleting a routing
oper at[0@®] usi ng atoine@sht with Sekbifd feasithicf WBHHa R e Eesdedfre bhW/ Tleahd nat i on
address, to identify a delivery route, and (3) selecting aspects of the | MO

for dispatch g dfigiedGhthie! hobi@d®sykdR 1alARPINGAK Q%Bﬁ’tﬂ{ﬁg‘g%]&re% Sthifew

present invention offers a processor-based systemftor dir Ing a quanta of
data including (.1) a.gate at which uant.a of data (havin t | east an
o 1 gi nat i ng g BeaRagE RS Bhe VR Ral B8N e e e B e andea, (2
wor kf | ow nodul es for conpl eting a serjes of processing steps including (a)
creating an | B PEMing MPedsyeragqiuaxglogithe rntiy @CWSI&&?@}MGMM
characterizing aspects of the quanta of data including at |east by type,
and (c) conpl eapiabidjtias elonew WPs, Worangeanzglh2ine@aeciy yspoe ot o3 opdtialingn,
using at least a |lookup facility and aspects of the destination address, to
identify a dethevereyue tiat B,as{od)atal Wah ewny) thdt flakisachrosgh e cliahile @s@sstesm, ofc. t he

| MO are dispatched via the delivery route, (4) a repository in which

varioygodf the pr Oﬁ%ﬁéﬁgﬁaﬁérﬁﬁ th€ $aMidus pRERICHERSIRE B¥EBin ANHat(Wore &dTerenced
adm ni strator. [0015] These and other féatures of the enbodi nents of the

present invenfy I | - hei n : WM .nor e
fully appreci%%ggnﬁ%&%ﬂgaﬁgggﬁhgggﬁm?h%ﬁ¥g?f%ﬁ?ﬂégggﬁgﬁigg»%%%%??%ﬁ?on in
conjunction with the associ ated q&ﬁ$ﬁﬁ§§ BRI EF. . SCR%PTICN . THE DRAW NGS
[0016] The accOHPRRVEHE HPLRRFHGYE: "RE éﬁoémFl?Fc?oP'ﬁg‘rgaF d 'HEFEVABAT for m
part of the specification, depict enbodi nents of the present invention and,
t oget her wi t hetiffngdelsprmipupisaioniaiagrusssnt wich By dayheriginged dedng heidays t hat
may be found below, further serve to illustrate inter alia the principles,
structure, and operatlydamdbhe seromueichioat arelnvisich htaywial¢ exandvadaadieingn@ppar ent
to one of ordinary skill in the relevant art that nunerous variations,

modi fi cati onsgvedlhtih@rtddhhdle af e f¥f witeless 0dminBicdedi, Gl thea ikpdble®n handing
easily possible and indeed are within the scope of the present invention.

[0017] Fi gure Jnd $hith disagloaiimtic RHRSeMIaks 0fdOha#inSreIPhRENIMERS agi Ng
Inter- Carrier Vendor (MCV). [0018]Figure 2 il1Tustrates various
| npl ement ati o RIREH Kl brAleESF IR ALY M CV.

[0012] Aspects of the present invention fill the lacuna that was noted above by (1)
providing enhanced interoperability (e.g., connectivity, communication, processing,
routing, billing, etc.) capabilities through among other things an IP eXchange (IPX)
facility that among other things may offer a simple, consolidated, etc. interface

mechanism and which may leverage various pools of data (e.g., routing data, location

and presence data, MS profile data, Quality of Service [QoS] constraints, security



[0019] Figure 3 illustrates various inplenentation aspects of an exenplary
M CV Data Processing Engine (DPE). WD 2012/ 021564PCT/ US2011/ 047159

[ 0020] Fi gewoeotr/a2hiieust r at es aspects of an exenpl ary i ncorCm@gS3NENBESSage
received via an | P-based protocol. [0021]Figure 5 illustrates aspects of an
exenpl ary incom ng SM5 nessage received via Signaling System Nunber 7
(SS7). [0022] Figure 6 i I I ust r at es aspects of a hypot heti cal I nt er nal
Message Obj ect (S %? sl ible in %onnectl rg SMB. nessage
recei ved via iiEn %téat%?’&efi ’8|“S YPESES) BCgare 2 FI”H?FP&E eR8ct s of a
hypot hetical | M) that is possible in connection with an SMS nessage

recei ved vi a @studipgooweptigip  MS.iNIM$s eicamessagingy Yeica &vee Bl [VdBl adeotireig

that is possible under aspects of the instant invention. [0025]Figure 9 is
a di agr ammat i sudie/eslentiathisoeannd; Sebseort nitgeioh dyotoad] [5NF-adHeened. arfifdd26] Fi gur e
10 illustrates exenplary |ogical connections of nultiple carriers that is
possi bl e undegigasP@eht; Obict bl d41stapplicdtidv@iatat ©1d.) while (2) addressing, in new and
innovatory ways, various of the not insubstantial challenges that are associated with

same.

SUMMARY OF THE INVENTION

[0013] One embodiment of the present invention offers a server-based method for
directing a quanta of data where (1) a quanta of data (having at least an originating
address, a destination address, and a content) is received at a gateway, (2) a series of
processing steps are completed including (a) creating an Internal Message Object
(IMO) from at least aspects of the quanta of data, (b) characterizing aspects of the
quanta of data including at least by type, and (c) completing a routing operation,
using at least a lookup facility and aspects of the destination address, to identify a
delivery route, and (3) selecting aspects of the IMO for dispatch via the delivery
route.

[0014] Another embodiment of the present invention offers a processor-based system
for directing a quanta of data including (1) a gateway at which a quanta of data
(having at least an originating address, a destination address, and a content) is
received, (2) workflow modules for completing a series of processing steps including
(a) creating an IMO from at least aspects of the quanta of data, (b) characterizing

aspects of the quanta of data including at least by type, and (c) completing a routing



[0027] Figure 11 is a diagrammatic presentation of the virtual
i npl enmentation of the three |ogical I M5 planes within aspects of the
present iwoentzanse4[ 0028] Fi gure 12 depicts various of tireTaiSenaniEse hat

m ght be found in an exenplary IPX environnent. [0029]Figure 13 illustrates
aspects of an exenplary IMO. [0030]Figure 14 illustrates aspects of an
exenpl ary address resol uti on facili ty [0031] Figure 15 illustrates el ements

of an exenpl ary data node ortl ve of | ocati on
Spect o of 't AR EGHIINE FVEH R oRPRUp OUBY g dviseines! deeenaionadHy st et + cal
contents of an exenpl ary data nodel. V\D 2012/ 021564PCT/ US2011/ 047159

[ 0033] Fi gur e Hentifyjadefivayagutan(3es apishay gt whichisplgcted penests 0B IM@es4] Fi gur e
18 illustrates an exenplary Contract Scheme (CS). [0035] Figure 19 depicts
an exenpl ary dspargdregdatia tRatdeheerEngitadd ) URRpsitdr) @86hieh garieus2d the prosessanges
aspects of an exenplary IMO. [0037]Figure 21 illustrates one particul ar

| M5-centric asepngei@at pidiatved anf0ssintddenihRiroiegh aspects of the present

i nventi on.
[0015] These and other features of the embodiments of the present invention, along

with their attendant advantages, will be more fully appreciated upon a reading of the

following detailed description in conjunction with the associated drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are incorporated herein and form part of
the specification, depict embodiments of the present invention and, together with the
summary that was presented above and the description that may be found below,
further serve to illustrate inter alia the principles, structure, and operation of such
embodiments. It will be readily apparent to one of ordinary skill in the relevant art
that numerous variations, modifications, alternative forms, etc. of the depicted

embodiments are easily possible and indeed are within the scope of the present

invention.
[0017] Figure 1 is a diagrammatic presentation of an exemplary Messaging Inter-
Carrier Vendor (MICV).
[0018] Figure 2 illustrates various implementation aspects of an exemplary MICV.
[0019] Figure 3 illustrates various implementation aspects of an exemplary MICV

Data Processing Engine (DPE).



[ 0038] Fi gures 22a through 22f illustrate several of the exchanges or
interactions that may be possible through aspects of the present invention.
[ 0039] Fi gmoes122813ad 24 illustrate aspects of a Java- bageu/uS3Gil/ogmaan c

conponent nodel. [0040] Figure 25 illustrates various of the exchanges or
interactions that may take place during an exchange of signaling data under
aspects of the present invention. [0041] Figure 26 illustrates various of

the e ges or ipteractions that may take place duri t he sendin f am
S QOB ey | Blie U e b LRk YRV F o TP bOss) PRyt o ved
illustrates various of the exchanges or interactions that may take pl ace
during the revi@diaptPdpsed preioee t el ephone cal | under aspects of the present

i nvention. [0043] Figure 28 depicts an exenplary conputer systemthrough

whi ch [601ddi nent s Biffumspilustsated asphas pf @seemplary émonong §WS hesshggpileeereet ed.

[ 0044] Fi gure 29 depicts sone of the |ogical elenents of a processing and
routing | ayeryiulSadnaliay Shaefosshidre (SB7puUgh aspects of the present

invention. [0045]Figure 30 illustrates how aspects of a routing |ayer m ght
be phygog! |y real pzf ¢ifkeka@NRpRAL bf £ ind TR BRI Mid b AMNEARMNIO)
that is possible in connection with an SMS message received via an IP-based
protocol.
[0023] Figure 7 illustrates aspects of a hypothetical IMO that is possible in
connection with an SMS message received via SS7.
[0024] Figure § illustrates a hypothetical Feature Tag that is possible under aspects of
the instant invention.
[0025] Figure 9 is a diagrammatic presentation of the three logical IMS planes.
[0026] Figure 10 illustrates exemplary logical connections of multiple carriers that is
possible under aspects of the instant invention.
[0027] Figure 11 is a diagrammatic presentation of the virtual implementation of the
three logical IMS planes within aspects of the present invention.

[0028] Figure 12 depicts various of the elements that might be found in an exemplary

IPX environment.

[0029] Figure 13 illustrates aspects of an exemplary IMO.
[0030] Figure 14 illustrates aspects of an exemplary address resolution facility.
[0031] Figure 15 illustrates elements of an exemplary data model that is supportive of

various of the location aspects of the present invention.

[0032] Figure 16 depicts the hypothetical contents of an exemplary data model.



WO 2012/ 021564PCT/ US2011/ 047159 [0046] Fi gure 31 depicts aspects of an
exenplary IMO. [0047] Figure 32 depicts various of the activities that may
t ake pl aceount#1m4Processi ng, Routing, and Swi tching (PRBUSk@ymu7ithat is
possi bl e t hrough aspects of the present invention. [0048] The present
invention will now be described with reference to the acconpanyi ng

drawi ngs. In the drawi ngs, generally, |ike reference nunbers indicate

i denti or functjonally. sinmlar elenents.. Addifion y, generally, the

| eft- rpﬁ@;s]di gi t(s)izlcgi‘lrea1 P EFRHAR SYGHB Y?’Hglﬂg%fflf‘ége “drawi ng in which
the reference nunber first appears. DETAI LED DESCRI PTI ON [ 0049] The

f ol | okl det ai | edFigaeechS ipusterieson axg@PEY B Sentaqt #gesns ) efers to the
acconpanyi ng drawings that illustrate exenplary enbodi nents consistent with
t hi s i[083ti on. O Repreeithdepiatent sxearpdarp dbsvdriad Ratingl Enpide {UB&).i ons can be
made to the enbodinents within the spirit and scope of the invention.

Ther ef{0035] t he det Righedd@aardi@tdspectd f MmodxempRNy IMO.I i mt the invention.
[ 0050 Note that in this description references to "one enbodi nent” or "an

errbOdir[ng’W " nmean titai%{lretﬂeﬂl{l?cﬁ&é&rcﬁle ftf&gla'ir ?I(/l%r—cre?lfhct Lrdn eﬁl&ﬁltﬂﬂ%j?és@ib?é | east

one enbodi nent of e present 1 nvention. Further, separate references to

"one enbodi rre&ltr(')'u ihrlaster%itss ﬁﬁescrreise%ttii&ré ﬁjgn not necessarily refer to the sane
embodi ment ; hoWeer PHel Tnés Pare SUEh ' Blibodi ment s nut ual | y excl usi ve,

unl es g _stated and except as will be readily apparent to those skilled in
the an®3lvp 2012/ Eﬂ%iﬁtﬁrm@b@f/ﬂéw:ﬂwem%qfrﬁw NgES OF ESASHPIS M w
aspects of IPX are described and illustrated as residing within a

central | y- | ocanpde ppssitile fheouahrasgeas dvthe arsiseritigvenfef.er ence is nade to U. S.
Patent No. 7,154,901 entitled "I NTERMVEDI ARY NETWORK SYSTEM AND METHOD FOR
FACI LI[0USHING MESSAKEu X CBIANGE4 BRkWrteN s PWOREMESS vINBIAMORNKSE ;' d yaachid ¢@nponent
associ ated continuations, for a discussion of the concept of a MCV, a
summary of vagbgals of the services/functions/etc. that nay be perfornmed by
a MCV, and a discussion of the nunerous advantages that may arise from

same. (hOR2] | n ¢ hepdl Rouss, an Bel0, a3ARE L Rihol X A SCASRARLRRA, @Rg
il ust[{r)%gﬁd as bei n% o%gtsalr e%}pabye‘laal lglérvfce %ﬁ ovrder “?%%)CS‘% @ﬂg y, for
exanpl e, be realized through any conbi nati on, of, possibly inter alia, any
one or more obHradiTi WieGHBMe ot SErie B SeheineBORT Iinkeaat Rkelig or an
element of a MCV, _or multiple such el enments working together; (2) a
Thi r d{84ly (3P) shighread iHyststes Xarions el thg pxehageerer dpgrpetions teypanaker ovi der
(CP, such as for exanple a news organization, an advertising agency, a
brand, etc.), ploce durfrigrthmednaing ofsini $MSi roessage3)ndaudspegh ef B pegsenttinesntior ki ng
together; (4) a 3P service bureau; etc.
[0042] Figure 27 illustrates various of the exchanges or interactions that may take
place during the receipt of a voice telephone call under aspects of the present
invention.
[0043] Figure 28 depicts an exemplary computer system through which embodiments
of aspects of the present invention may be implemented.
[0044] Figure 29 depicts some of the logical elements of a processing and routing
layer that may be possible through aspects of the present invention.

[0045] Figure 30 illustrates how aspects of a routing layer might be physically

realized under one particular implementation approach.



[0053]As illustrated in Figure 1 and reference nuneral 100, under one
particul ar arrangenent a M CV 120 is di sposed between, possibly inter alia,
mul ti pl e WOR0(2W2156214, WC2 116 WCx 118) and nul ti pl e SPRCTAR20112271SPy 124)
and thus 'bridges' all of the connected entities. A MCV 120 thus, as one
sinpl e exanple, may offer various routing, formatting, delivery, val ue-add,
etc. capabilities that provide, possibly inter alia: [0054]1) A WC 114118

and, xt ensi on MBs 2104, , 110112 that are
Caros Bl ohe! el ienias wbens Jait DEmnig v o

2012/ 021564PCT/ US2011/ 047159 a broad uni verse of SPs 122 124 (and ot her
entitil8%hat nay Beueohdspicuvartous Rbthmacyitieqthdt ey 56F placaurgerp22124 (and
other entities that may be connected to the MCV) with ubiquitous access to
a broad uni vePwmeewningyRsuthifid AdBS watnldng ByR &Mt pmshasns paseibéd thravfgh tabpecivied the
102104, 106108, 110112 that are serviced by the WCs 114 118).

[ 0056] Gener al piysapapkhtich.a M CV may have varying degrees of visibility
(e.g., access, etc.) to the (MsM5, MSSP, etc.) nessaging traffic: [0057]1)

A WC lect to i gnal i ng,
dat a, r@%{cs? traffi CT?%IB %Sén@%.e il %}lpﬁ\‘?’ gé gf)’sg%l‘gg{ﬁltﬁ?é%ég&d{]/&\/\%ﬁl d have

V|S|b|I|ty(e Ces etc. ust the n

Uhat vas i 1 ALeeRE iR datsy | l o shRine (6588 {%ﬁ& rPierdns g A o
all of their npessagin signalijn ata, e t ffic tg a MCV. The MCV
may, possibly! ﬁfeﬁ?go uﬁ&ﬁlor{aﬂvmj%?a@f?&f@ﬁ%eﬁﬁwo Yugareradyt e lshcmontat
portion of the traffic that belongs to (i.e., that is destined for a M5 of)
t he WC. Under digh{ss obptersate numebenidetifiethe diewiag il whishlthe sefrencg numbeeess,

etc.) to all of the WC's traffic.
first appears.

DETAILED DESCRIPTION

[0049] The following detailed description of the present invention refers to the
accompanying drawings that illustrate exemplary embodiments consistent with this
invention. Other embodiments are possible, and modifications can be made to the
embodiments within the spirit and scope of the invention. Therefore, the detailed
description is not meant to limit the invention.

[0050] Note that in this description references to "one embodiment” or "an
embodiment" mean that the feature being referred to is included in at least one
embodiment of the present invention. Further, separate references to "one
embodiment" in this description do not necessarily refer to the same embodiment;
however, neither are such embodiments mutually exclusive, unless so stated and

except as will be readily apparent to those skilled in the art.



[ 0059] For purposes of illustration, Figure 2 and reference nuneral 200

depi ct a possible logical inplenentation of aspects of a M CV 202 under one
parti cul avoanrzzngwaent . The figures depi ct anong ot her wPhiruggoiGatadays (208
and 214 that for exanple provide information/data recei pt and di spatch
capabilities across possibly inter alia different application-I|evel

conmuni cati on protocols), QJeues (210 and 212 that for exanple provide

015 G5 P LaoBhY Bl el vttt el o dEaamhsari i Dibmald as

i nterconnection capabiliti es) and DPEs 222 224. [0060] Figure 3 and

ref erence nun@ﬁl&lﬂ&%@@hlﬁ@ﬁe&ralhf leatsd.Bub-feasicd MIG Céﬁﬁrﬁ‘%@ﬁ%‘?ﬁ isfmadspect s

of a DPE 302. A DPE may contain several key conponents - Receivers (Rxl 304
Rxa 314 in thE.YiPagnaNp, 7, Qubisenti@ed 3D6T ERMETB AR NGT V8OB KBY SPBM ANThe

di agram, Wor kFl ows (WbrkFlow 1 308 Wor kFl owc 318 in the diagram,

Transm tters MBEIHGDZFOREABIRITATING MIESENGREXCHANGE BETWEBSN VAIRFLERS. |t
will be readily apparent to one of ordinary skill in the relevant art that

nuner ous ot heNE‘TW@RR%ma?nd%%s%&%a’%é@éo%ﬂ%étmng‘ f%r Pﬁﬁcuisf&g%%]th% &%@%&'ﬂo?é' ly

updat eabl e set of one oOr nore Recel vers (Rxl Rxa 314 in the agram

‘get' nmessage Qsi t t ter

t erpor ary Qjeg/le&Ein S%%laabogH o e e A mﬂ?nﬁ/&c AR Pl mdd ey g

[ 0062] A dynami cal t eabl e set of one or nore Queues (QL 306 (b 316 and
QL 310 Qd 3202 MG hén‘gﬁaﬁﬁ“éﬁrﬁo R Uy %Vé?ﬁ%%ﬁta%ténwrt%m #Y-buffers
for incom ng and out goi ng nessages. [0063] A dynam cal |y updat eabl e set of
one od00Ze Wor kFI e dispusgmindwiovzapects ph HiEpwwes@i®diand ilhustraied g6 herg r enove
i ncom ng nessages froman internediate or tenporary Queue (QL 306 Q@ 316 in
t he di agram, offi@ed by mSaticeofrot fler (STYUA ISPdn o €oradxianipte, ba rdalieedhsaaesy and
deposit the processed nessages on an internedi ate or tenporary Queue (QL

310 Qd 320 'ncéﬂi'lﬁnﬂio%gffamsmby‘ﬂte\f‘ahlﬂz ?wns@mmm hi bleR@ndssCcWiched nor e
fully below. WD 2012/ 021564PCT/ US2011/ 047159 [ 0064] A dynami cal |y

updat eabl e sef;.of, Q¢ lgﬂdéirﬁg I Grrib aaﬂ%?@rﬁén% bP al Ié\ﬂ' or é?nlt}-ﬁig sthelddledi1®

di agram) renove processed nessages froman interne or terrporary Queue
(QL 310 BZ\QVO}ané[ tr(])%etgllera;'%) arthrc{.—lgart}P &tP) sﬁcrllleasq)%gsslgl?relr?teg alia’a merc arI%%I,_I a

Content Provider (CP, such as for example a news organization, an advertising
agency, a brand, etc.), or a financial institution; (3) multiple 3P entities working
together; (4) a 3P service bureau; etc.

[0053] As illustrated in Figure 1 and reference numeral 100, under one particular
arrangement a MICV 120 is disposed between, possibly inter alia, multiple WCs
(WC1 114, WC2 116 > WCx 118) and multiple SPs (SP1 122 - SPy 124) and thus
‘bridges’ all of the connected entities. A MICV 120 thus, as one simple example, may
offer various routing, formatting, delivery, value-add, etc. capabilities that provide,
possibly inter alia:

[0054] 1) AWC 114 - 118 (and, by extension, all of the MSs 102 = 104, 106

=108, 110 = 112 that are serviced by the WC 114 - 118) with ubiquitous access to



[ 0065] An Admi ni strative Engine 324 provides a linkage to all of the

di fferent conponents of a DPE so that a DPE, along wwth all of the

di f f erentwoanpimessts of a DPE, may be fully and conpl et @Cy/tsdotitosaser ed or
managed 326. [0066] Wil e portions of the discussion beloww Il reference a
MCV, it will be readily apparent to one of ordinary skill in the rel evant
art that nunerous other arrangenents are equally possible and i ndeed are
fully within t e of t invention. 067].Under ssi bl e
ol St at | of DA JRERESL SESIEY of Aob R in R e Bac iy BRI |
realized through the Java-based OSG dynam c conponent nodel (see for
exanpl e Fi gur¥I€¥). andnder such an approach various of the aspects of the
present invention nay be realized through possibly inter alia one or nore
of t hd005d]l owi ng cOMpOReR s> (Iddaidothexamipbethel gay be 2d)neced @68k MITY bcess
Bundle - e.g., an executable entity that supports some processing activity

such as i nt erwahiuBiquRuld &gesshd b ibrdag,univepRrdiwigs 1e4 & 1[DRHA] B) exTeisionG &
Bundle - e.g., an aggregation of application-Ilevel services that may be

realized (i ”PMFH{%EW? s 10rsugh, phdrey 1(28(;%@69-? 1112%?9&%&&%1&3%@%@ fla

e.g., a set of Java classes that nay accessed or | everagéed by ot her
bundl es. [007g %)Syst emBundle - e.g., a collection that offers core or
key servi ces. 2012/ 021564PCT/ US2011/ 047159 [ 0072] Under different

5 TR 2o AR, e ST o SO mERGREREED: 5
drives, etc.), throu shared nenory ions, through files, through
appl i cat i on- | &gess, Qtégﬂ@ﬂledms WMS)tM&(ﬁg,?SPefi@ ) regseading oaffiat i on may be
passed across such boundaries as possibly inter alia proprietary data
structf00¥d, Java MesAAYE nTeratect o {alibdSustnihsis ages -aitwolk reedkssgingtsignaling,

data, etc. traffic to a MICV. Under this approach the MICV would have visibility

(e.g., access, etc.) to just the portion of the WC’s traffic that was directed to the

MICYV by the WC.

[0058] 2) A WC may elect to route all of their messaging, signaling, data, etc. traffic
to a MICV. The MICV may, possibly among other things, subsequently return to the
WC that portion of the traffic that belongs to (i.e., that is destined for a MS of) the
WC. Under this approach the MICV would have visibility (e.g., access, etc.) to all of
the WC’s traffic.

[0059] For purposes of illustration, Figure 2 and reference numeral 200 depict a
possible logical implementation of aspects of a MICV 202 under one particular
arrangement. The figures depict among other things Gateways (208 and 214 that for
example provide information/data receipt and dispatch capabilities across possibly

inter alia different application-level communication protocols), Queues (210 and 212

that for example provide interim storage and buffering capabilities), a Data Highway
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[0073] I n portions of the discussion below reference is nade to a nessage (a
quanta of data such as for exanple and inter alia an SM5 nessage, a MVB
nessage, woporxi2ess4of a voi ce tel ephone call, signali ngPdatso@pptisecati on
data, a portion of a video stream a portion of an audio stream etc.) that
is sent, for exanple, between a M5 and a SP. As set forth below, a given
nmessage sent between a M5 and a SP may actually conprise a series of steps

in which th ' i yed, f ded and ed bet di t
ent 1 6, | ncll0a0g BBET By by B RO ecren GBI T RS NG S SP Thus.

unl ess otherwi se indicated, it wll be understood that reference to a
particul ar med¥hge general ly includes that particul ar message as conveyed
at any stage between an origination source, such as for exanple a Ms, and
an end006dei ver, shighreasarfdoefeeamapumerl 3P0 démctsupdssibledbeicalnompldngengation
particul ar message generally includes a series of related conmunications

bet ween, for exap@lteof ADNE 3BDAADPCMad c¥tamndv@aMeG\bonpo{t)/ - RreigerSP; etc.
The series of related comruni cations may, in general, contain substantially

the sanme inf OfF@3AN B, 31011‘19&15@3&15@%529@1&& ?@f’g% % QBWAKTAGAB 100> Qd

di fferent conmunications that neverthel ess may be generally referred to as

a same nmessage,,.lq.aid in [ rtic ) t.her under goi ng
WO 2012/ 02156 A MESgg zﬁ%ﬁ@léﬁaﬁg@@w%@ P RP RIS b Sy different
reference numbers at_different stages_between a source and an endpoi nt of
the mossage. TEBRE)ALBBERECHUTRPR e TXpPag 1 W GO2EImh BFoM gﬁalgfla?t&t%va s
of legacy, current, and/or future technol ogy and anong other things may for
exanpl e faci | 3@itevilllhearapbrapphisnt loetngeé aranah skidldh s islyivert. ar{ tbet75] For
exanple, froma traditional nmessaging context an entity (such as for

exanpl e a WC, namdBusothér @snpontiils artmosjiblayitidn adXRE.t hei r Short Message
Service Center (SMsSC) conpl exes, their Miltinmedia Message Service Center

(MVBEC)oe1mp! exes,  RtdnahRalPDp@asablOsedobbitddranors IR¥BEQers GRRE DA daRd 31 £t C.
interface nmechani smthat is exposed by an |IPX environnent and subsequently

seam essly exghan Qﬁgfmsggce P%E%%géafgo?%&qg@‘l/v@i gl?&é lrs];g theld O Rinkd Akt Pnal

W rel ess context an-enti y direct aspects of
their infrastructure ta conneci.t i pgl e, sinple, caonsolidated,. etc.
nter face mecHHATERAENOLSTL L adIny G Fssiin FBRISHT AU SRESBauent | y
seanl essl y exchange SS7-based and/or | P-based signali n& dat a, Cener al

Packetl0802di o Ser vi Gelynaprally radaisable % ehairgy neruedeat @1 3Wczt RbA1 @A
presence data, etc. [0077] For exanple, froman |IM context: [0078]1) Figure

9 and ref er enQé 3h0m2Qad 32800 thd diagtamapeerhieBs intamealidtegi calpoplraheers[f@079] a)
Servi ces Plane 902. For exanple, one or nore Application Server (AS)
i nstances 904inc&inirg adg ohaig hesagl06, Reporting facilities 908, etc. WO
2012/ 021564PCT/ US2011/ 047159
[0063] A dynamically updateable set of one or more WorkFlows (WorkFlow1 308
- WorkFlowc 318 in the diagram) remove incoming messages from an intermediate
or temporary Queue (Q1 306 = Qb 316 in the diagram), perform all of the required
operations on the messages, and deposit the processed messages on an intermediate or

temporary Queue (Q1 310 = Qd 320 in the diagram). The WorkFlow component will

be described more fully below.
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[ 0080] b) Control Plane 910. For exanple, a Home Subscri ber Server (HSS)
capability 912, a Call Session Control Function (CSCF) capability 914, one
or nore NMEdi2ar2@isway (M5 instances 916, etc. [0081] c) PReEtUseoi/0aT159
Transport Plane 918. Support, interfaces, etc. for, possibly inter alia,
Vol P 920, WFi 922, Public Land Mobile Network (PLMN) 924, Public Swtched
Tel ephone Network (PSTN) 926, etc. [0082]2) Figure 10 and reference nuneral

carri SR uch as & G0U2 D YT Sle Senoed g Buner YA S fid i

an | PX ecosystemmay plug in to IPX' s single access/connection point 1032 -
e.g., el ement322n thediapam) camevelprogesexshingspeds| fEae 2l Hiepediast ) temPTFagns por t
Plane may plug in to IPX s single access/connection point 10181020,

el enents of cQoeieg)1C'0s>10Q032Gar the dagraah)zand ‘pety thel migsages on laRXIGV $ibhgl e
access/ connection point 1022. Sim|ar access points nmay be realized at 1024

1030. [po¥333] 3) Fi gunesdhlinRastiveekeliens® frovkieah IALRR tb bil ustHeati@eBmw t he
si ngl e access/connection point 1104 serves nuch |like a faade, behind which

connect ed ent &&ﬂlg(ﬁzeﬁﬁ o8 a DI ﬁh@(éDPE?eﬁoﬁwﬁﬁ% of H2ifr3RA: SEbness GPg and

others, etc.) nay access one or nore of e virtual 1 nplenentations of |PX
s logical pla 110 0. [0084] Thus, .f.or exanpl e a carrier's
envi ronnent gﬁgaﬁmgﬁgeéﬁﬂﬁggéPnlgkgygépﬁpgpﬁs05%%?%%?SEQEedS and nodel s
chang nd evolve,_as a carrier deploys new service offeripngs, etc. it can
poSSi ﬁ?@ﬁﬁimng ot h&MIEROHEEs Ogrhﬁghﬁcm%m( bt evll geferaree & dibnt: étg\@ff ° the
features and functions that are offered by) different conbinations of WO
2012/ 021564 PCradiS2appefad 1B affeedipinytsiidl injthpedavent at thehennadropsother | ogi cal
pl anes all through the single access/comunication point.

arrangements are equally possible and indeed are fully within the scope of the present

invention.

[0067] Under one possible implementation paradigm aspects of an IPX environment
may be physically realized through the Java-based OSGi dynamic component model
(see for example Figure 23). Under such an approach various of the aspects of the
present invention may be realized through possibly inter alia one or more of the
following components (see for example Figure 24):

[0068] 1) Process Bundle — e.g., an executable entity that supports some processing
activity such as inter alia routing, billing, reporting, etc.

[0069] 2) Service Bundle — e.g., an aggregation of application-level services that may
be realized (implemented) through other bundles.

[0070] 3) Object Bundle — e.g., a set of Java classes that may be accessed or
leveraged by other bundles.

[0071] 4) System Bundle — e.g., a collection that offers core or key services.

12



[ 0085] Addi tionally, placing the virtual planes behind a single faade all ows
for, possibly anmpbng other things, ongoing and dynam c changes, updates,
etc. to twe:2ptwymissal inplenmentation of a plane w thout &0y/USAEPa®E716N, oOr
interruptions to, any of the connected entities. [0086]4) Figure 21 and
reference nuneral 2100 depict one particular IMS -centric arrangenent that

i s possible through aspects of the present invention -- Networks A 2102, B
2106, C 2110 represent hypothetical |INMS.-enabled ar |Ms-capable
carrt PRt vor k' ERGTEE e BRIt P81 ot BeRER it ar 1 or

that offers, possibly inter alia, MVS services; and Network E 2108
represents a ﬁ%@ﬁrnmneawmw beagalized ghroughy pefsibheinteralia qupues kag.» SFMEMSIY.
possibly inter alia, Digital Subscriber Line (DSL) services. |IPX 2104 may
anong ot her t hinmgk drives,tetge threngh theredi théreoryntgipold, sipangt gles rthtougk| y

i nconpatible, etc.) environnents. The depicted arrangenment is illustrative
only and it wigdlicheneagidoyhnapieien prétdcd @t hindintbraritiyn aylbe pabsetihe

rel evant art that nunerous other arrangenents are easily possible and

i ndeed are fuééré(ss%émbéhnhgﬁessa%%gsiﬂfy iltltl@Palpar ngﬁ'étaﬂ %%tf_’u@ﬂnes&(@%ﬂl&%gger al
to the operation of IPX1is the'unit of info tlor%/vvlthln [PX that 1S
recei ved, manjpul a r otherw se operated on, dispatched, etc. Unlike
prior envi ron%grﬁcgt(ﬁﬂgfmﬁ%sﬁﬁs 056)2) 5 Séetjc'ust on, and thus potentially be
limt just to, an SM5S nessage or a MVE nessage, the unit of information
wi t hi ﬁ&ﬁﬁi is a nolePYeprsroth 550D P TATETARE bt {02 PERRagesaaandel v
capabl e of operating on inter alia an SM5 nessage, a MVS nessage, an | M
message, an Eofiditd sughas fyyeexamplgaing itar alia ans MO 10¢semee56 ¥PEY nySee14 047159
stream a video data stream[e.g., a novie, a video conference call, etc.],
a voi ce tel eppatien ofih boics tefgphohdcplBRnolipedats appiivadoadatacopdtioh oflavaleoan
audio data stream[e.g., a song, etc.], IMdata, ganmes and other software

appl i cations, stRiafif UpBRiAM aRtl&h stbathi &e.) MIRSentd fraxhh PR BAHEWRL B1S and
appl i cations such as ganes, etc. [0088]Wthin IPX a flexible, extensible,

and dynani cal | xpoR(d Giphligw| M 65 R LAE G BIRLE EiNGYLfa 13paRd, Fhaite 20)
may be enployed as an internal Fepresentation of a recelived quanta of data.
An I MO (1302 and 2004r‘?) ma%f | o i.cal(]jl ontain ossi.bldyfi nt ef alia one or
more header s (PRIBCATATSOUIP & BOIS P4 3E5 2850 1SGORT fapaded i i ch f or
exanpl e aspects of a received quanta of data may be preserved é1306 1310
and 2010 2012betwaen qikierappgntiisysinelading peesibly anter i & Mot JHCanyllc¥npichat i on
of possibly inter alia proprietary data structures, JMS nessages or

obj ects, fl atSPiThes, urdess abeseise mdi¢agsd, itiwidliremodyrseod shat nefeispcetoa [ 0089] For
purposes of illustration, wthin an SM5 context |PX may support the receipt
and di spat ch pdrtitnlfuonheRhgcogent Rl igdudee $isdt phiticunt ales@keé as Siwelediasage
Peer-toPeer (SMPP) via Transm ssion Control Protocol (TCP)/I1P and Mbile

Application P?cﬁée KM A @igamrfion WBEGE, Sk R ﬁ)r%?ﬁﬁﬁétai\l\éé%%%@ld%&}%ﬁ 4 and

ref erence nunmeral 400 depict an exenplary incomng S

such as for example a SP. As such, reference to a particular message generally
includes a series of related communications between, for example, a MS and a WC; a
WC and a MICV; a MICV and a SP; etc. The series of related communications may,
in general, contain substantially the same information, or information may be added
or subtracted in different communications that nevertheless may be generally referred

to as a same message. To aid in clarity, a particular message, whether undergoing
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nmessage received via for exanple SMPP with for exanple the data el enents
associated with the SMS nessage 428 436 encapsul ated within a SMPP Prot ocol
Dat a Uni twORDI1/02238% encapsul ated within a TCP Segnent 4P2TAisc@psduiias ed
within an I P Packet 402. [0091]2) Figure 5 and reference nuneral 500 depict
an exenplary incom ng SM5 nessage received via for exanple MAP with for
exanpl e the data elenents WO 2012/ 021564PCT/ US2011/ 047159 associated with
the SM5 nessage encapsul.ated within.a Message Signal Unit. (MSU 502)

100921 3) B guiEnEESHToF of bSO m e R T o5 Y AR P8 1 ND ¢ hat
is possible in support of an SM5 message received via for exanple SMPP, and
[ 0093] 4) Fi gub%weraﬁaom@r@d%@@dmmb@fégem@%@@:—pi ct a hypothetical | M that
is possible in support of an SM5 nessage received via for exanple NAP.

[ 0094][0874hi | | be r Asghictsyof dBKan®nipluginen diftfreroialiendieyels kf lelgadyn codentart t hat
nunmerous al ternative arrangenents, in connection with for exanple different

contexts (sucCidas fufti€techidldeyMYd an@loRithé (tVapERag dddexambBratiling data,
application data, etc.) and different communication protocols, are easily

possi bl e. [ 00Qa)bftaddAngas AERRILRIIDSEs.€l enents a vertical ly and
hori zontal |y scal'abl e Protocol Engine {PE) |ayer (see for exanple reference

poi nt in Figuge 12 ht.ough .ch.informatio recei ved and/ or
PransiPTRLa Usi g B abmls RO RSB o RelfR o B ey LG LB
comuni cation protocols including inter alia SS7, ,T%/ | P, User Datagram
Prot ocol ( UDPYYARle ¥t 3,5 155105138 2 §fn Glcodm i omrqoReis)r, SherpBessapqrpiriicRam; |
Transfer Protocol (SMIP), HyperText Transfer Protocol (HTTP), Extensible
Messagi ng andCertesEMCRrompess, thavPRItimgdn Mongge Brace GRXer dMS()0096] A PE
| ayer may house a dynam cally updateabl e set of one or nore PEs (PEl1 1224
PEn 1230 in t&enpegur @cltd confkcPlo mdygle fsdmplexenpblidatdde ver myefage hediyandfm
flexi ble, extensible, and dynam cally updateabl e configuration information

as it conpl et @3t isteRpdsR8 6§ an TP lHAirS}n AR 880 AlbéedthBY s@nh18&sly exchange
message traffic.
[0076] For example, from a traditional wireless context an entity (such as for a WC,
etc.) may direct aspects of their infrastructure to connect to a single, simple,
consolidated, etc. interface mechanism that is exposed by an IPX environment and

subsequently seamlessly exchange SS7-based and/or IP-based signaling data, General

Packet Radio Service (GPRS) Roaming Exchange (GRX) data, location and presence

data, etc.
[0077] For example, from an IMS context:
[0078] 1) Figure 9 and reference numeral 900 illustrate IMS’ three logical planes:
[0079] a) Services Plane 902. For example, one or more Application Server (AS)

instances 904, Billing facilities 906, Reporting facilities 908, etc.
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[0097] A) Receiving incom ng and sendi ng outgoing traffic using any

conbi nati on of the supported communi cati on protocols, paradigns, etc.

[ 0098] B) wenhwovarissg vari ous extraction, validation, edi ®PCngiS26ia/0mHE?i ng,
conversion, etc. operations on the elenents of an incom ng and/or outgoing
data stream - e.g., source address, destination address, encoding

i ndicators or flags, payload or body, etc. The specific elenents that were

j ust ri bed are il lus ti ly and it will_ be readil rent to one
L or PR, ok 11 Pr o FRinedneenkans: & Hims wiSerbERssE BRI < ar o
easily possible and indeed are fully within the scope of the present

i nvention. [ 0oPabidify Hisaddll Eeesing Contreldimcaonteltl) capatalityiHdopheryy maiea
streamw thin an | MO and/ or un-encapsul ating vari ous el enents of an

out goi ng dat aMetindaarewaypvi@GninsMices J1604100] The cat al og of PE processi ng
steps that was described above is illustrative only and it will be readily
appar 088190 one of cyaNelivoat or Bishdport Make® 8 ShygpoaN int@fdcet, RS fOlUPBUSin@drher
processi ng steps are easily possible and indeed are fully within the scope

of the preseny Wﬁm%(f’,;}’\’ﬁ{igg’%,%bﬁc PEnd R¥ile TRYwhHE BEMN 9r42pdhigasi |y

scal ed either vertical ( or exanple add additional ‘capacity in
response to igcrea in de d ssage volune]), horizontally (to
for exanple ag‘glt&e%g%rkfp%f%?ﬁg%oer{\?v%%%%ﬁ ca Ft(a():h-l evel communi cation

prot o or both, [00102]1PX includes appng other elenents a_flexible,

ext eniﬁéﬁza, and dy@a‘%%ahofnéé#ﬁega«? AT IPBiE BaYde Rernhfrartipnage
reference nuneral 1232 in Figure 12 along with Figure 29 and reference
numer al  2900) ¢lempets Yhak Etsw (L epariers so¢h asiea FHE Pagel 0hypPhsuchgls ¢y and

t oget her by a Message Routing Language (MRL, a full- WO

2012/ 021564 PGIthtiS264.1 WOdihlLaOIPX ek ystad negrplyd inng IPRhgidge addesd/cdnaedimsed i n
part on the disclosures found in U S. Patent No. 6,735,586 entitled "System

and Met hod f opoilRyridm-Ce. £08I@BAts Betakieveh’s 1808 Cbnol Mateiid Naworks 40, 067
entitled "System and Methodol ogy for Extraction and Aggregation of Data

from Dynam c > - ; ' :
Processi ng. F%ﬁﬂge@g{r%%%?&tq %g%l}?gcﬁaﬁﬁ% “a §%§&Sfén%g? g?ﬁ‘lmﬁzla(gllgo? 1(])(%20f he
type of content (e.qg,., an SM age, Vol P dat a. st m. a, voi ce

t 2P ephone_ car nembsts Bearhfr GREAIBESRYes Blo? s NSt HERE Bl Gat e and the
preservation of sane in for exanple an I MO, content transcodi ng cl?erati ons;
billing acti v@qep%sécocln?féuoamowgl@gg@lml@f WESSPAET ey Ry realisstt ) 1024 a2 H30oggi ng
and collection in support of reporting;, the generation of a Feature Tag;
etc. [0083] 2) Routdrigguedr aeraetpieace tineeralit Worillusitate/eow éwolinglé on of
destination and/ or source addresses; the exam nation of avail able routes
and the appl i getisponadctivalpoigs 104 sdredsirudhiaesd fatade] Peblindhvhigh fcofinegiednpl e MS
WD | ocation information, [east cost routing rules, M profile and

preference i n{QfIRd ONcarfiOd ke RaE BO6y 186P8P Su@ asT POl Wifers 3&.) ma
attributes of a recelfved quanta of data [e.g., data type, size, etc.)j, QS

constraints, plLldnd 0oL SYG ‘%%{u%?{‘rﬁﬁl{elt%'er?t%ﬁonse&f‘ipk’st18gf%\a’1&ﬁl£r%ts"1?oé outes to
arrive at a speC|f| C route selection,” etc.
—>1110.
[0084] Thus, for example, as a carrier’s environment grows and changes, as a
carrier’s business needs and models change and evolve, as a carrier deploys new

service offerings, etc. it can, possibly among other things, plug into (and thus take

advantage of the features and functions that are offered by) different combinations of
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3) Switching. For exanple, directing (switching) based on a selected route
data to an appropriate outbound delivery channel (see for exanple reference

nunber 1280 20re/Bigpure 12). The catal og of acti vi PCEAUSRMIAN4TIES
descri bed above is illustrative only and it will be readily apparent to one
of ordinary skill in the relevant art that nunmerous other WO

2012/ 021564PCT/ US2011/ 047159 activities are easily possible and indeed are

fully within the.scope of the pr i nvention. he.billing

RGtiviti es w DRVHTER G PPBEREEP R TIER: s BCarPlarcpd (iayeh iy Blake. Lse of a
PS. APSis a self-contained framework for capturing all of the particulars
associ at ed wi d§eBESMMHHCAH HOHE! ude, possi bl y anmong ot her things, el ements
such as: 1) Descriptive Information. A range of descriptive or

i dent i[08851g i nf or mAtldidiondlhaplaneg theeirweleplame Sshinl y sinpefacale dlowa foni que
identifier, a description (that may be displayed, that nmay be conveyed to
an Cper at or fpdssib[gCétrH&gJ(Blhéﬁ‘thﬁlgbldih@ointg%ﬁd@@nzﬁml&@hé]ﬂlg&& Nipagt atei®e, etc.),
effective dates/tines, etc. 2) Interval. The starting point (e.g.,

the first of @?& lé}}lerﬁg'tﬁjont (QQA Oﬂ%&kit%t Qﬁ{lﬂn}?a&)@ﬁ o?%t@ﬁ%@tfong‘?@taﬂ% opf the

interval or cycle duri ng which ¢ IS accu Pre Anbunt s.
Zero, one, or more fixed.(e. g. $5.00) or variable (e.g. $0 05 tines the
nunber of itens processed amounts that contribute to an interval's overall

or aggregate cost amunt. A Pre Anount either a ch a positive
armun%’o a di scothiigyy %@gatr?fwna%%%r)ay%lwﬁ’ draiFt PREPAHE! argl%é FHICI nt er

alia, set-up fees, nonthly service charges, etc. 4) Base Anount.
The parti cul arrsanghmentghat iap@ﬂsi‘ié@thlf@lmpﬁcéﬁv@fﬁhe P@Sfrrmi@’,enb@n dNawaiksed t he
cost of, an event. Nunerous plans or nodels are available to select from
i ncl udi ng i nt 2r02aBi2A 06} aidi € 21 | HeptesRathgpethBaai tMSengbled ar BVISghpablé | xed
price), Static - Flat Rate - Tiered (e.g., price is derived from inter

alia, volune &dﬁﬁ&@glhe%mm12%&@4&@&%;@6%&1@51%14%3 &labled!darries thatpor t ant
to note that the preceding catalog of pllans is illustrative only; it wll

Bfaﬁiaﬂ;'yybgpé’@if?{ﬁ“&%ﬁgﬁ@f%%@f%%‘% "Edg&ﬁt%%?f}@ bI Bendat thal O:pgii
Al Z . 0., 2%
the Ruch cont ghmﬁmihﬁ%ﬁéw 16l Saflics Mol Re N R afin iaflar, 72

overal | or agg‘;egate cost. A Post Anount may be elther a charge (a p05| tive
anount) or @é@hﬁftL”(lea@ﬁ@aﬁFW‘@sal%%}c% may among gher thingp b sagedier the
illustration, consider the hypothetical PS 1702 that is illustrated in

Fi gure 17 (andiffeehe(dsppetaumatesly inc0odipanblecdic.) activesntshTbed¢Bitedr e Anount s
(17061710), one (1) Base Amount 1712, and two (2) Post Amounts (17141716).
arrangement is illustrative only and it will be readily apparent to one of ordinary skill
in the relevant art that numerous other arrangements are easily possible and indeed
are fully within the scope of the present invention.

[0087] Central to the operation of IPX is the unit of information within IPX that is
received, manipulated or otherwise operated on, dispatched, etc. Unlike prior
environments that might operate just on, and thus potentially be limited just to, an
SMS message or a MMS message, the unit of information within IPX is a more

general quanta of data. Accordingly IPX is natively capable of operating on inter alia

an SMS message, a MMS message, an IMS message, an E-Mail message, a VoIP data
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It should be noted that the specific PS that was just presented is

illustrative only. It will be readily apparent to one or ordinary skill in
t he rel ewsiot20mv213chat t he i nclusion of different el enenPeTAarsAd10/047159
alternative arrangenents of the elenents are easily possible. One or

nore PS s may be associated with a Contract. A Contract may contain,
possibly inter alia, descriptive information (e.g., a unique identifier, a

description, etc.), all plicahle ternms and condi.tions (e.qg., including
Cupport for ontai bl FEREERIr S0 Oha VU BBy et er

alia, geography, national entity, etc.), etc. One or nore Contracts
may be associ &tepHong ¢l sanainerand other ppmpRadand-spetrolidafag gigy Audio dga sfragm
pur poses of illustration consider the hypothetical CS 1800 that is

presented in Eigur engdtcTHH dapi sived aGboh80fengt epdicatifiserichires anddbther
extensi bl e ontology that easily supports nultiple contracts (1806, 1814,

1816) per Opegtadindves, daarttdeteftd:80 Appheationd §irBtas Bed, 8kl ude a Prici ng
Schenel -> Pricing Schenmen (1808, 1810, 1812). Descriptive material may

al so soci at edyant iU e 0L/ Mar .
2012/ 3901%24PCT, usz%viﬂf?%%?%%%l‘é’?%%‘%’% %@%@ﬁ“ﬁﬂ%ﬂgﬁ?gﬁﬁlg&‘s‘% D5 PRS

| ayer may al so make_use RE. illustrated in Figure 19 and. ref.erence
namer al 1000 S FERE Eatrris offh miny SheRE 23 e e bR Bin T Fat e
event 1902; |everage a pool of flexible, extensible, and dynamcally

confi gurabl e HERY T PG df@@oé\fg%oéh@%%ﬁf%o@ﬁ)ﬂaﬁy §8icagY SORAMAOTHPYON;  and
produce as output a processed (or rated) event 1906. £00118 The different

bi | li ng acti vintdr@§a pag oxineftecheadesh ¢l B red 2006)ngdody UiBIlE and 200 mdacrition. A
billing transaction may take any nunber of forns and may involve different
external entiwhieh fQeexgmplaaspadts b4 rebeived gaansy sft dia may daprdsetved( 1306 syst em
service bureau, a credit or debit card cl earinghouse, a financi al

institution, e3¢ and 281013 LoNY. WhaREREtal YRy IBAMIY ReGhagRd tRegst Aly inter alia:
[00119]1) The appearance of a line |ten1c%arge on the bill or "statenent

that a M5 recgj 0 -V char gi ng i.t card or
the debiting %?X@ﬁ%&@fﬁkggéd&%%%%%%é%%%@#ﬁ&nﬁg %@?ggﬁfgggéﬁggéggpgnsfer of
funds. [00122]4) T nerati on of. an invoice tatenent, etc. [00123] The
brocesst g pob iR 1ot M CRaSS et  BRs i at e, “and poss: bl y
preserve in for exanple an I M), one or nore Feature Tags. A Feature Tag
(see M e 8 and FermreeserohiliguFaiongyithiniag LylP é@@tPVeIP% Hay Pippatthedi gest of
key data elenents, thus providing inter alia a representation of or an
alias for or mceipi aglatigrataht of informinosethcaigh pebsetrtg miter, alarfhonteMetseghBesedo-on
possibly inter alia (a) attributes of a received quanta of data (e.g., data
type, size, ePg&r)SMPP) viaOitmdngsantCsidlFrbtagolaTCP)/IRIAREMOBilE AppRAcgidhect ed
route, the current | oading on that route, QoS and other Service Level

Agreenent [ SLA] A LRI $ind&t Gich a cbfex®S and/ or WD characteri stics,
pr ef er ences,

[0090] 1) Figure 4 and reference numeral 400 depict an exemplary incoming SMS
message received via for example SMPP with for example the data elements
associated with the SMS message 428 > 436 encapsulated within a SMPP Protocol
Data Unit (PDU 422) encapsulated within a TCP Segment 412 encapsulated within an
IP Packet 402.

[0091] 2) Figure 5 and reference numeral 500 depict an exemplary incoming SMS

message received via for example MAP with for example the data elements
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WD 2012/ 021564PCT/ US2011/ 047159 etc. (such as for exanple tine-of-day,
day- of -week, or other 'follow ne' directives; defined contact or delivery
wi ndows awo 2quietseéino contact] periods; physical | ocati @oT/useeL1)p47169)
billing attributes, etc. Once generated, a Feature Tag may be quickly
referenced by other elenents of an |IPX environnent as those el enents
conplete their processing activities. (See for exanple U S. Patent No.
7,240,067 entitled "Syst d Met hodol o for. Extragction_an tion
ot “Dat a 1 r om ByRaHFE MrFRSPS R gearme i BB e aghsRaak BR0ESR, L
No. 12/140,478 entitled "System and Met hod for Enhanced Message Routing”
for a discussP®i of aspects of a Feature Tag). Feature Tags will be

di scussed further bel ow. The Routing portion of a PRS | ayer may
suppo0092dnd may i dicligae tamdirtfermke suaerab 6f@depettarhyipntiction IM&htagisot her
things information on the current physical location of a M5 WD (as

recei ved for gxsimp i@ shpsun SOSSSMEYndspiRreddived Vi for\@kathpRISMEP vindes the WD) .
For purposes of illustration, a portion of an exenplary data nodel is

|11 ustp@igd Tn P oWrie 43 A BERAEDELEEA! 7600 RIS BbuRHER IAighais odel are
presented in Figure 1%. The Routing portion a PRS | ayer may al so

| everage a conprehensive,  flexihke, scal able, ete. | ook fiacility

(i ndi cated, - aPBert Beodfrtit A et A ai sl Fars BRPERAEL 11 E qure 12)
to support, possibly jnter alia, its routjng. operations. Such a | ookup

faci | irf&}() y proviHéVIQ@FH?ﬁdﬁV&PP@%méH%%P%OY gl in 0 aftthy nURerqYs; s
nonment in tinme what carrier services the Tel ephone Nunber (TN)

1- 703- 555- 121@emativpaangemdntsy iseqnppgeon witiefosleRamplgdefdeyent contexts (such as

si p: j ohn. doe@i gconpany. con?”, etc. Among ot her things such a | ookup
facility may mddntdsdNS) Vb acoigelcalt) digesing dat, grpticagsabitated asdidiffabht of
the different TN nunbering plans, schenes, etc. that exist around the

world; (2) VQr@igicZohnidRedis 40 {59 the conplexities that arise
wi th worl dw de Mbile Nurrbeor Eforta:l;osill{y?jt%y (MNP) regines; etc. A nore

o et N D Rl L LR S e 1

1
ref erence nuner al up consist o possi bly

inter alia: [Q0126 An ctroni ¢. Nunberin ENUM f e 1410 rough
whi ch pose: bl BRIROLEIENT FTTF S e Bpapts Tt ot A T ERGuee. 24y
connect, submt routing inquiries, receive routing responses, etc.
[00127] B) A dienghedielinfiojmationmay begecepredayng/op trapgpidted ysipg Ay GorminaiRis es
(I'n- Menory Databasel 1412 |In-Menory Databasen 1414 in the diagram that
opti onal | y hoofs@ear nios bf Selseppetddammyhicatbngiatggolposkidbigyinientler S$.i a,
data froma Conposite Routing Database [CRD] 1416) to provide, as one
exanpl e, opt i MEP/IPLUR DIeEm PE&G&OZ$UDP)//ﬂDH&&lly-EﬁrﬂFIerﬁﬂMatE@CdHSSZ)y (RTQF)
1422 through which inquiries may be dispatched real-time to authoritative

bodi es (such &&ppf Qfim@X &1F Fransk) ﬁ%ﬁiceﬂmfp)?ﬂlfg}%%%{ BlaQére) pRIRYN the
worl d. A RTQF 1422 may support nultiple conminication channels, paradi gms,

protocol s, et ugh, as ssibly inter ali S , (AN ,
Cor 1. svep FabEH B AE g St Mo AN N VIS ve
routinginforgg#iﬂonfor, possibly inter alia, TNs within all of the

different TN &t ng plans, schenes, etc. that exist around the world. A
CRD 1416 may receive updates (e.g., dynamcally, on a schedul ed basis,

etc.) [00%h any nunBdiE byersnuy beuse e dynaaigslly nedableget plowei asimyore REe (PRI i a,

donmestic 1418 (such as, for exanple, froma Local Exchange Routing Cuide

[ LERG, from tie orPEmi 0N nixelFigher 2abA IPEtyay)don axiasipiealdverag€eambeay sf [ NPACs] ,
flexible, extensible, and dynamically updateable configuration information as it

completes its tasks, including possibly inter alia:
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WO 2012/ 021564PCT/ US2011/ 047159 etc.) and international 1420 (such as, for
exanpl e, from Hong Kong, fromthe United Kingdom etc.). A | ookup
facility we 2dedciiched above nmay support a wi de range of PauEdISe&I3/08MPLS

i ncl udi ng anong others a TN (such as 703-555-1234), a Short Code (SC, such
as 46625), a SIP Uniform Resource Identifier (URI, such as

si p: mark@rydonmai n. com, a Tel URI (such as tel:+19257652333), a Uniform

Resour ocat or ( ), .etc. . The Routing.porti.on of a PRS | ayer y
Gur  nd0RI? oo o | S REELENS incoaung gbeARTE COMARITEE A5 TBARY BhHBRETF At ur o
Tags with inter alia a range of supporting data. For exanple, for each
support ed WC #®epsupassied spmaninicagpy praseaolss PHAYIZHS. efef i ned based on vari ous
criteria such as for exanple service (SM5, MMS, IM5, IM etc.), W

pref ed80283s, i nfr aBi Patdruries needs exeiationOpdidetiomeditinEctatnteinTagpaversipnbe
conbi ned, nerged, etc. with such supporting data to possibly inter alia
generate a rogtl digratloanomtd didigshtset fCicdhidaad/opblicbgRlhtku@ampessfi c

delivery route. The Routing portion of a PRS |ayer may be physically
realized throygh 2y Il HRenAbn bEHBAOL RGN dn@i_Eét%ﬂ%QﬁfQE,ﬁmyl%ﬁ& or By, USt one
exanple, Figure 30 and reference nuneral 3000 illustrate how aspect's of the

Routing portiogn pf a PRS | aye 1.ght be. real.jzed usi .a Java- based . 0SG
dynant o Comporentiiggere pedtnpdP e e U b P s G o yd v oo
The Routing portion of a PRS | ayer may | everage various Virtual Routing and
Forwar di ng ( iREYxapparsnf (4 ?r@sofm@iﬂ@yp?@]sﬁnﬁh@r CRHEE ST TR S
del i very channel s, processing capabilities, bandw dth, routing data, etc.
may be fl exi b¢lymantd atpyaasity pesdsibe aid indesdeade fwlydvidpn ithergbpg/ointbapresedd and

adj usted as needed) and WD 2012/ 021564PCT/ US2011/ 047159 assi gned by for
exanpl e cont eimveritiyme (e.g., an SMS nessage containing sinple text; pictures
and other static inmages; songs and other quanta of audi o data; novies,

streapow) Vi deo, aQdEALREElafiEMrRUOEleMicHROI ARl RionIANBSa DChO WG SOMM@Ar e
applications; etc.) to anong other things neet different (operational,

)
financial, et i 1S wa R i I curity
constraints, %%%?IF%%%gﬁ%Egﬁiaﬁrpo§%§ﬂﬁ%g?{%t@?ggbggﬁgthéﬁgﬁﬁa%hggg'that
is pr din Figure 32 depicts varioqus of the activities that may take
oi ace 0T o' hypof Pesaedas OpRk Arkpiih fen P poeeroletehp B ALpER s of
the present invention., 0013§JThe Dat abases 1262, 1264, 12721276, 12821286
that are depietzand i wijlpgreadily apparent tp 9g¢ ehprdinasy gl i Heirglgvay attiatpossi bl y
nmul ti pl e physical repositories that may be inplenented to support, inter
al i a, confi gumahé¢rons otheutrocegsinpsebs hie,casynpdseiblerapd ihdegdiangfully epdnin theg, et c.
i nformati on. The physical repositories may be
scope of the present invention.
[00101] A PE layer may be quickly and easily scaled either vertically (to for example
add additional capacity in response to increases in demand [e.g., message volume]),
horizontally (to for example add support for a new application-level communication
protocol), or both.
[00102] IPX includes among other elements a flexible, extensible, and dynamically
configurable WorkFlow-based PRS layer (see reference numeral 1232 in Figure 12

along with Figure 29 and reference numeral 2900). The WorkFlow elements of the

PRS layer may be ‘glued’ together by a Message Routing Language (MRL, a full-
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i npl ement ed through any conbi nati on of conventional Rel ational Database
Managenent Systens (RDBMSs), through Obj ect Database Managenent Systens
(CDBMS s)wothroongge4i n- menory Dat abase Managenent Syst enpCTDBMB 19371591

t hrough any ot her equivalent facilities. [00136] The Adm nistrator 1290 t hat
is depicted in Figure 12 provides managenent or adm nistrative control over
all of the different conponents of an environnent through, as one exanpl e,
a Wrld Wde b ( J --based interface. It wll _be.readily apparent to one
of or di nary. sKARF WUIPHES FBPwiERiEa df Doehit PG die bt T BaR Foles (e g,
a data feed, an Application Progranmng Interface [API], etc.) are easily
possi bl e. WIFzOANQHIBEMEEN D ISysaramsigMethod for Dypanyie CegteahBetaievy”
Feature Tag is effectively a conpact digest of key data el enments, thus
provi di ng i nt &d @ISi Ratant preEm@tdnotied S prenaandMetdwdbogy dor Bxtrakiiogeandor i nt '
of those data el enents. Feature Tags may follow an organi zed nam ng
scheme and t hgopapthg FIRRIEOMEYyIaAE0 Cpalcal § aRd R Sosiorthrmddedthdrehi@gs: t he
nane 'SIP-PSI' mght indicate a SIP nessage that has a Person endpoint, is

of tyrg@o@sf’ SI MPLE;) BieksBias. m&%gfee{h@?aﬂmﬁeran&a ROVR adRMR|Alion BPYCPE

organi zed in any nunber of “ways (i ncluding for exanple al phabetically,

nested, hieraychicgall etc. d may b rched or_matched,against in
uer ous vy DB Ao ST RoR SxEn e TRk ddeP R Safa TBb i BRCHIE
etc.). JFor purposes . of il|ustration, consider a sinple Feature Tag
model that i sSigeAingslag- Ftﬁgé%bﬁ%?ﬁ{wfi AEaIHR BEEas ARy thepagiervagon gt Emegh Tevs
messages. Under such a nodel a hypothetical Feature Tag m ght be
SPOTDTPMAAL asrdimndmai BYIOpeontent transcoding orerationsidelling petivimedi (erelushing For
exanple, 'S for SMs. 2) A content type indicator. For exanple, P
for plain texpossibB plicng/hitingreyerdst data ddging and collectdhn iAswgrost afirepuitibgr . For
exanple, 0, 1, 2, etc. to allow for possibly inter alia future expansion,

backwar ds compatobRirhiidnyof £bdature Tag; etc. 4) An originating address identifier.
For exanple, 'T" for tel ephone nunber, 'S for SC, etc. 5) An

ori gi .Tééfdagcﬁ”“ ty%)! ﬁ&ﬂfn}g%&{ efgﬁﬂeérﬁféga ?i{taﬁ%%%sohﬁfon%ﬁlaagﬁﬂﬁﬁor‘l Rg/bor a Ve

that is re abl e directfFy, I'S reac e Indirectly

2012/ 021564PCHNORZOERAG 7 1S PRGTAS 65 R REFTHE: 6hh 5 BRATSLON RferFr er

For exanple, (I:r-iljcleriz]; ?prosgigllyeirpl)gggi%g rf]grnfgg{nblel MIS WD location information, least cost
routing rules, MS profile and preference information, route loadings, aspects of a
Feature Tag, attributes of a received quanta of data [e.g., data type, size, etc.], QoS
constraints, billing and revenue constraints, etc.) to available routes to arrive at a
specific route selection; etc.

[00105] 3) Switching. For example, directing (switching) based on a selected route

data to an appropriate outbound delivery channel (see for example reference number
1234 in Figure 12).

[00106] The catalog of activities that was described above is illustrative only and it

will be readily apparent to one of ordinary skill in the relevant art that numerous other
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for SC, etc. [00146]7) A destination entity identifier. For exanple, 'Tr
for unknown, 'D for a WC that is reachable directly, '13 for a WC that is
reachabl ewOndivecichy through for exanple a peering part RET/USet1a/047189147] 8)
A content size indicator. For exanple, 'S for small, "M for nedium 1 ,°'
for large, etc. [00148]9) A spam assessnent indicator. For exanple, 'A for
no spam found, 'Z' for spamfound, etc. [00149] 10) An adverti sing
assessnent indicator. For exanple,,'A for advertisin und, 'Z' for
Svertising TSt einea o Baa0Ta 1)t indsd ¢ rlf EERE e RePe el dipraee ' Por a
total size of 9, 'b' for a total size of 11, 'h' for a total size of 17,
etc. [00151] | MveRtdn. pe readily apparent to one of ordinary skill in the

rel evant art that nunerous other arrangenents are possible within the

i 11 ust{0@k07Ve nodel Thdbillingestipities avithedthaBPoocessispatien ekaRBSdayer ey make
originating entity portion and the destination entity portion of the above

Feature Tag nmagelf aBSJA PHB Exifeiviethddariniel sl €or daBREmElaHaY th particulars
three-character originating entity, route, etc. identifier. For exanple,

1 03a, "F2P, " 3e£50cikik 8 withQe Rk 184 iiﬁ(éltuﬁé,ef)%'sﬁﬂ?raﬂfgngrotﬂ?%ﬁihg@%feﬁﬂ:nﬁ@h.&ﬁ ¥s:

route, etc. identifier. For exa

[00108] 1) Descriptive Information. A range of descriptive or identifying information
that may include, possibly inter alia, a unique identifier, a description (that may be
displayed, that may be conveyed to an Operator for inclusion in a line-item on a MS
monthly statement, etc.), effective dates/times, etc.

[00109] 2) Interval. The starting point (e.g., the first of each month) and the duration
(e.g., one calendar month) of the interval or cycle during which cost is accumulated.

[00110] 3) Pre Amounts. Zero, one, or more fixed (e.g., $5.00) or variable (e.g., $0.05
times the number of items processed) amounts that contribute to an interval’s overall
or aggregate cost amount. A Pre Amount may be either a charge (a positive amount)
or a discount (a negative amount) and may include, possibly inter alia, set-up fees,
monthly service charges, etc.

[00111] 4) Base Amount. The particulars that are applied to each event to rate, or
determine the cost of, an event. Numerous plans or models are available to select
from, including inter alia Static — Flat Rate — Basic (e.g., a single, fixed price), Static
— Flat Rate — Tiered (e.g., price is derived from, inter alia, volume through defined
thresholds or plateaus), etc. It is important to note that the preceding catalog of plans
is illustrative only; it will be readily apparent to one of ordinary skill in the relevant

art that other plans may be easily added.
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'29g, "&XQ "J8k," etc. [00154] where a hypothetical Feature Tag m ght be
SP3TD3eZTPJ8KMAAh. WD 2012/ 021564PCT/ US2011/ 047159 As anot her
exanpl e, wo 81pppedet t he processing, routing, etc. of MVBCFRASS@EJ®$7IEhe
nessage type indicator could be extended to include 'NT for MVS;, the
content type indicator could be extended to include different nedia types

(such as "I'" for image, 'V for video, "A for audio, etc.); the

origi ' address identifier_and the destination ess identifi could
e SxtBB £0% nomubet ArteaPere ot G5 Eor e (Sudt WeST panapB e it
etc.); etc. It wll be readily apparent to one or ordinary skill in

the rel evant @frthe aggieeatemigripeiosh ameunts Mgt spriribeieie as imeraal’ severalheit ure of a
Feature Tag nmakes it easily possible to support any number of constructs.
Two of many paeesédateecosk d@nPos dmamlt oeg be either a chafige (A positivemnotntper a ndi cat or
of 'D mght be enployed for signaling data and ot her content type

i ndi cators m gbéoune(eiEgh@wetndait). ot her fornms of data (such as inter alia
application data). 2) A nessage type indicator of 'V mght be

enpl 03[@1‘51'11;3?r an aspﬁ%uagéseéoﬂiﬂh&@a&oﬁ! &%@ﬁ@ﬁth@%kbothetical PS 17hBHLEis31 depicts
aspects of “several 1llustrative Feature Tags (&.g., SIP-PSI AGI-S RCP-FR

TXT-NNL-001) under. anotber &eat drs. Ia n%‘)dnt%'r 1’%@‘ Hich DORALOH G ! 2{ Bugh
aspects of the preseﬁ& nventi on. wi T VB 5 y apﬁ ent to one
of ordinary skill in the relevant art that nunerous other Feature Tag

model s, beyondmenBtitt [4sPr HI@MsBebse traeiniay b gra Sun (B d osbbmeiny ¢
easily possible. As noted previously, a collection of Feature Tags
may optional | {176é ddgsni zed i n any nunber of ways including inter alia
hierarchically, in a nested fashion, alphabetically, by size, etc. WO
2012/ geaB8a4 PCT/ US2D k1d)d Ba b8tefl Gint Gi2] sPpsific PS thit idzgupposessd ivgllusmsive hi ng,
mat ching, etc. of Feature Tags may optionally enploy wld card characters.

For purposes @flyit kai$be adalipp a%plﬁ'@lﬁrto biteor drlisaty &l MEthE@atWinearl @it el  t hat
was presented a%ove wi th the hypot hetical Feature Tag SPOTDTPMAAbL any

nunber  of Segiinﬂa‘é‘%&o?‘agf?&édt% entsf%%{orgﬁ%rngév@%ﬁag%k%eﬁtg’ BPhetehit! 49 W 1 d

cards: [0016 ust plarn nessag

easily possible.

[00115] One or more PSs may be associated with a Contract. A Contract may contain,
possibly inter alia, descriptive information (e.g., a unique identifier, a description,
etc.), all applicable terms and conditions (e.g., including support for one or more
levels of optional taxation by, possibly inter alia, geography, national entity, etc.), etc.

[00116] One or more Contracts may be associated with an Operator, Merchant, etc.
through a CS. For purposes of illustration consider the hypothetical CS 1800 that is
presented in Figure 18. The depicted CS 1800 employs a flexible and extensible
ontology that easily supports multiple contracts (1806, 1814, 1816) per
Operator/Merchant/etc 1802. A contract may include a Pricing Schemel -> Pricing
Schemen (1808, 1810, 1812). Descriptive material may also be associated with a

given Operator/Merchant 1802.
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[00164] 2) S?0*. Just version O Feature Tags. [00165]3) S???D?D*. Just SM5
nmessages that were received froma WC that is reachable directly and that
wer e del iwererk/2os6a WC that is reachable directly. [001®86TAS2G10471F90167] 1t
will be readily apparent to one of ordinary skill in the relevant art that
nuner ous ot her Feature Tag processing, searching, matching, etc. nmechani sns
are easily possible including inter alia regular expressions, fornmal

gra [ 00 ond 1 he P ortion of a PRSI t he

ot her T00H7 ons of ihf‘p@ By ToEs wath B BRI Bt it G £ Bt cni ng
portion) may as t npl et e varlous of their operations update one or
nore exi sti nglllpété%tﬁfi/ w ﬁla@@ 18rhad seferpapepgneral bﬁﬂ@aolpfppawamlﬁ"gﬁ é8Q4 8y one or
nore new Feature Tags. For exanple, as the Routing portion of a PRS | ayer
conpl et es an addptessnpue s chwi oramrapdreaentolYORf leraygappadlef dlesible, extonseble,

exi sting Feature Tags and/or generate one or nore new Feature Tags.

[ 00169] An | PXarRIine SIHER tconfByuriBie AtfiifloRNa 908 DY B iestibenties 1(R 9., 1272
1276 and 12821286 in Figure 12) into which selected details of al

adm ni strati Ve aRaby: tdn@lgnlrodugé 9§9§t§h{@pr05&%’éd rat@&fce'vel?tc@()g' ties;

Transaction Detail Records (TDRs the WO 2012/ 021564PCT/ US2011/ 047159
resul Extracti an natlo Load o er.at [,ons may be
ccor B Shmongor 1879 RBM k000 o aboRRSTBLIRES e, ppor

[00170] 1) Schedul ed ( daily, weekly, etc.) and or on-demand reporting

with report r%@ﬁfi@tgondz\mll}@gé@nf%ﬁeﬁgmm anypmbE ef fopRs andy@ay ipvRhsugh

E-Mail; through a WWV based facility; etc.
ifferent external entities (e.g., a carrier billing system, a carrier billing system

service bureau, a credit or debit card clearinghouse, a financial institution, etc.). A
billing transaction may include, possibly inter alia:
[00119] 1) The appearance of a line item charge on the bill or statement that a MS

receives from her WC.

[00120] 2) The charging of a credit card or the debiting of a debit card.

[00121] 3) The (electronic, etc.) transfer of funds.

[00122] 4) The generation of an invoice, statement, etc.

[00123] The Processing portion of a PRS layer may optionally generate, and possibly

preserve in for example an IMO, one or more Feature Tags. A Feature Tag (see
Figure § and reference numeral 802) is effectively a compact digest of key data
elements, thus providing inter alia a representation of or an alias for or a ‘fingerprint’
of those data elements, and may be based on possibly inter alia (a) attributes of a
received quanta of data (e.g., data type, size, etc.), (b) routing and switching attributes
(e.g., a selected route, the current loading on that route, QoS and other Service Level

Agreement [SLA] requirements, etc.), (c) MS and/or WD characteristics, preferences,

23



[00171] 2) Schedul ed and/ or on-dermand data mning initiatives (possibly

| everagi ng or otherw se incorporating one or nore external data sources)
wi th the we=onlzx®13f# sane presented through Geographic | rCorusatlilon1Syst ens
(AdSs), visualization, etc. facilities and delivered through SM5, M5,
etc. nmessages; through E-Miil; through a WWVbased facility; etc.

[00172] Wth the above discussion having provided inportant background and

context, Figures 25 through 27 .illustrate several of t, exchanges. or

Dt eract i one. st IO Bine e G Tk BSae BAls RS e
[00173]1) Mary, a hypothetical M5, travels outside of her home WC' s network
and swit ches @éingdcopprt(osdglivgryyrrdops)and quiqt heprqontars] periods ehgsic Aowkign:
nessage (see Figure 26) ... [00175]3) ... and then receives an incom ng

voi ce t el ephoste.)od) billjreestriBiugsy ec. A ce[@0dd6H ToFeathp Tagmpdyere qui¢kigt r at e
aspects of the present invention, Figures 22a22e depict aspects of an |IPX

envi ronment  (ieRGmt@ing ot elen@ntsdofan IPRBnCirokNAE ab st edmeplscomplietbace
mechani sm supporting a range of services, comunication paradi gns, etc.

(including i nfél%)aes\%ﬂ_nig%c%em§ée%}%m 108, $50APER. 2h46benaldRd “@gét@m MVB

nmessagi ng, et Figure 22f presenting a single consolidated view WO

2012/ 021564PCT/ US2011/.04715 . Var i ous .asp f the present .,
d"‘ﬁeglo?iolrgr%% goergix%ractlonf z%nda A %g,re gatlon o? (f)ta§a ﬁ%‘rp(ﬁv%nagnc ontent

. . a
I nventi on can Ibe I nple y SoOf T War I'rmvare, re, rany

conbi nation thereof, Figure 28 illustrates an ex | e conputer system 2800
in which the ﬁ}dege@ﬁtngilﬁge%%t?laréppéw% YO %42@78 %@%ﬁ%&ﬁﬁ@@&#i bed
above under paragraphs 48-171) can be inplenented as conputer-readabl e
code. Vari ousMeteddpiemagcest Mebrage Roving dar adiscesipordf lgepecisref adieairaf thi s
exanpl e conputer system 2800. After reading this description, it wll
becone appar efig)t Beannrpalagowilské disadsedfuither teddvevant art how to i npl enent
the invention using other conputer systens and/or conputer architectures.

Conputigs123yst em 280R: RBGHHHARIHONSE PPRIVYRr MaPSESRRL 8ad UG hchiielk FCANIGRN
2804. Processor 2804 can be a special purpose processor or a general

pur pose proceg ;0%% %é?‘%‘?ﬁﬁaﬁ)%r mﬁ%ﬁlggﬁogl@%tﬁﬂ{ég SbaHadod O?lktflg BT ﬁﬁ%g%gut or

infrastructure exa us “or a netwo

Syl em 2500 ol g IS ANIS" o TRLRTRIRE Y200 oRLELSERL DRI ESESS
2808. services the WD). For purposes of illustration, a portion of an exemplary data model
is illustrated in Figure 15 and hypothetical contents of such a data model are
presented in Figure 16.
[00125] The Routing portion of a PRS layer may also leverage a comprehensive,
flexible, scalable, etc. lookup facility (indicated, albeit at a very high level, as Routing
Data 1264 in Figure 12) to support, possibly inter alia, its routing operations. Such a
lookup facility may provide authoritative answers to inquiries like “At this moment in
time what carrier services the Telephone Number (TN) 1-703-555-12127?”, “What
entity services the SIP addresss sip:john.doe @bigcompany.com?”, etc. Among other

things such a lookup facility may address (1) the complexities that are associated with

all of the different TN numbering plans, schemes, etc. that exist around the world; (2)
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Comput er system 2800 may al so include a secondary nenory 2810. Secondary
menory 2810 may include, for exanple, a hard disk drive 2812, a renovable
storage dwpDwe122813%4 a nmenory stick, etc. A renovabl e stecags2dnioyas®814 may
conprise a floppy disk drive, a nagnetic tape drive, an optical disk drive,
a flash nenory, or the like. A renovable storage drive 2814 reads from
and/or wites to a renovable storage unit 2816 in a well known manner. A

renmovabl e storage unit. 2816 may ¢ rise ] i sk, netic tape,
optical disk,® gem@&ﬁﬁﬁﬁ%WQa §%H“§gggﬁW“KﬁwP%@$R¥ggB§§?ﬁﬁ@3¥E$@ﬁ?torage
drive 2814. As will be appreciated by persons skilled WO )

2012/ 021564 PCFRUSZ0 %!/ HArpors detajled depaction of el 2 yokpe YacHBwdpiBicatestiBr age uni t
2816 includes a conputer usabl e storage nedium 2818 having stored therein
possi bl y i nt eFigate &t andrrpieraice somtrahl 400a8détoa labktip fRERY may consist aof,
alternative inplenentations, secondary nenory 2810 may i ncl ude ot her

sim | ar neanspdseiblyinte@wliftg conput er progranms or other instructions to be

| oaded into conputer system 2800. Such nmeans may include, for exanple, a

r equ@rggﬂ orage Wniah F84hnadu@Beidt @N@GS f%_%ggml@(tﬁf%l(gﬁ%v}ﬁ?éh giﬁlt ans

may in e a programcartridge and cartridge interface (such as t f ound

i id . i. I hi p. E bl
B N R I T

[ PROM) and assaqci ated socket, and other renovabl e storage units 2824 and
i nterfaces 28PPURRIKHIES] SEFIEOITNEL ECRAYCHASD to be transferred fromthe

renovabl e storage unit 2824 to conputer system 2800. Conput er system
2800 9124l so i ncl Boé dynainigally updateabicases oPgreoranerednMggeryddatabapest (letevi ces
2828 such as, possibly inter alia, a keyboard, a nouse, etc. Comput er

system 2800 nil¢nmirg Databadelidd 12> GuMuibory Miaetbhsanel 44830 tierdlagramathge of out put
devi ces 2832 such as, possibly inter alia, a display, one or nore speakers,

etc. Copidnglly fyikt @3 QBeHRY dith $Mciudfgy ?@ssﬁﬂyﬁmnw&au 6% d nterface
2834. Communi cations interface 2834 allows software and/ or data 2838 to be

transferred b : r [ .GES At
Cbnnunication§B¥@§ﬁF$§gEM%g%ﬁaﬁgiﬁﬁﬁéf%ggégpggg%ﬁfﬂghﬁgg%%ﬁ%’wﬁggﬁface
(such as an Ethernet card), a comrunications port, a Personal Conputer
Menory Card | Pt EYWaP{nal Associati on (PCMCI A) slot and card, or the Iike.
Sof tware and/or data 2838 transferred via WD 2012/021564PCT/ US2011/ 047159
conmmuif@iZ8i ons i nt €1 Adreal-Tgne Quew Fagility RTRF Il B2 Byl vehicdginguigiss By Pey be
el ectronic, electromagnetic, optical, or other signals capable of being
recei ved by cdnpaictiedatilomse jormugrdiisae288its (STkhkss foi gralpde, IB3Gsamerept ovi ded
to comuni cations interface 2834 via a conmuni cations path 2840.

Conmruni cat i ongdrpiaishra@®B4 Araimt the® ofd JARTRRMP Yy Agpbiphafipet ed using wire
or cable, fiber optics, a phone line, a cellular phone link, a Radio

Frequency (RR)ohinBic¥orthlfkel€ %m&n‘f&?;}r{gg&%ls‘} BRNRGESas, g(r)ssibly fAietigdsépn this

docunent, the terns "conputer program um "™ "conput usabl e nedium'

and "conputergg%EQéghﬁlqg Hﬁﬂ%ﬂﬁqgﬁﬁﬁHM¥§L§%gr to nmedia such as renovabl e

storage unit , renovabl e storage uni 4, and a hard disk installed
in har i sk drive 12. _Signals carried over, communi.cations path 2840 can
al so 4&@%@ the | OB% é%@é#ﬁgéantﬁ@fr@ ORI E FOBNEGRIRHT A Bnnantidly
conput er usabl e nedium can also refer to menories, such as main nenory 2806
and secondar yingsgbeyl T9gwohingi odlihediffersat iidhnpmbesiagipbaoncgbeness eCethgt exytnam c
Random Access Menory [DRAM el enents, etc.). These conputer program
products are meamnstheavorhl AMCRDNIG 16 afdywacevd apdaciapelt e dysansicdin, 38@0.

Conmputer prograns (also called conputer control logic) are stored in main

nmenory 2806 agdt@iledB&M)SRNYTIHEARY NurdBkQf sGRORUeERIRIGANE, JHRMbBifer be
recei ved via comuni cations interface 2834. Such conputer prograns, when

execut ed, enafjl €46 tﬁﬁs%ﬁﬁg?@ f?ﬁ%parﬁc})% lef5R) £ TB04 éﬁaﬁan‘%\eﬁ?&%ﬂhé &Nt i on as

di scussed herelh.]@%R%artlc conput er prograns, en eXecuted,
enabl e proces to i nplene t.he _process of aspects, of resent
Chventi on. - sulRel fiobCutedReTF NapueE RBERS 68 STl BEPEG iSRG
Accordi ngly, such conputer prograns represent controllers of the conputer
system 2800. Wiere the invention is WD 2012/ 021564PCT/ US2011/ 047159
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i npl enented using software, the software nmay be stored in a conputer
program product and | oaded into conputer system 2800 usi ng renovabl e
storage dwpDwe12281364 i nterface 2822, hard drive 2812 or eommseéicasiions
interface 2834. The invention is also directed to conputer program
products conprising software stored on any conputer useable nedium Such
sof tware, when executed in one or nore data processi ng devi ces causes data

vent’ onempt by S BHBIRE ISaHN 6. GF oF SERAT M HAREIN B oM OB | n

the future. Exanples of conputer useabl e nmedi uns incl ude but are not
limted to, pKingdey. ef€drage devices (e.g., any type of random access
menory), secondary storage devices (e.g., "hard drives, floppy disks,
Conpadf00I30$c Read- SribgkupEaaitity {sCBsdROw}l abowksay HAippodiaskide rdngpes addragnet i ¢
storage devices, optical storage devices, M croel ectronechanical Systens

[ MEMS] , nanot %th@mgaﬂm@tgwtmea d‘BJVGsﬁcﬂm asei03-355- Bndd), GO ABHT &Rt (SONsuvhdi uns
(e.g., wired and wirel ess communications networks, |ocal area networks,

wi de area neté(@[d%%S) a@lp%%ﬁnl%tsgur):c Identifier ( 2 éu%h'agportant to note that
t he hypot hetical exanples that were presented above, which were described

in the narratlvea i ch. wer nyd.ng figures,
are exenpl ary Brrllfy Vwaﬁmg%nécorﬁnfalﬂe@k?ig Easglﬂ%ﬁﬁégg\?’z a)’lij ]?onfl mt the
invention to the specific forns disclosed. It will be readily apparent to
one of ordi naR?S‘)élF&eIIPOCF‘Wrﬁ[I%% b&f%vant art that nunerous alternatives to the
presented exanples are easily possible and, indeed, are fully within the
scope [M13he presehbe Rowtenst pastion ClﬁﬁePRSIMYGV\mag dpiisg varedus s aethoisems as used
in this disclosure. A2P Application-to-Peer APl Application Programm ng

I nterface AS &ppbiheabmpareSetcvate or nidde ReMufeongea atithDinst afeadhn@a loy siyiponing

data. For example, for each supported WC a number of delivery routes may be
defined based on various criteria such as for example service (SMS, MMS, IMS, IM,
etc.), WC preferences, infrastructure needs, etc. One or more Feature Tags may be
combined, merged, etc. with such supporting data to possibly inter alia generate a
routing plan and then select from a routing plan a specific delivery route.

[00132] The Routing portion of a PRS layer may be physically realized through any
number of technologies, arrangements, etc. As just one example, Figure 30 and
reference numeral 3000 illustrate how aspects of the Routing portion of a PRS layer
might be realized using a Java-based OSGi dynamic component model (see for
example paragraphs 66 = 71 above).

[00133] The Routing portion of a PRS layer may leverage various Virtual Routing and
Forwarding (VRF) capabilities where possibly inter alia collections of delivery
channels, processing capabilities, bandwidth, routing data, etc. may be flexibly and

dynamically allocated (and optionally monitored and adjusted as needed) and
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CP Content Provider CRD Conposite Routing Database CS Contract Schene CSCF
Call Session Control Function DBMS Dat abase Managenent System DH Data
H ghway DPaDet@i1frocessi ng Engi ne DRAM PCT/US2011/047159

[00134]

[00135]

[00136]

assigned by for example content type (e.g., an SMS message containing simple text;
pictures and other static images; songs and other quanta of audio data; movies,
streaming video, and other quanta of video data; games and other software
applications; etc.) to among other things meet different (operational, financial, etc.)
requirements, QoS constraints, SLA requirements, security constraints, etc.

For purposes of illustration, the flowchart that is presented in Figure 32
depicts various of the activities that may take place under a hypothetical PRS layer
that is possible through aspects of the present invention.

The Databases 1262, 1264, 1272 = 1276, 1282 > 1286 that are depicted in
Figure 12 are a logical representation of the possibly multiple physical repositories
that may be implemented to support, inter alia, configuration, routing, profile,
monitoring, logging, reporting, etc. information. The physical repositories may be
implemented through any combination of conventional Relational Database
Management Systems (RDBMSs), through Object Database Management Systems
(ODBMSs), through in-memory Database Management Systems (DBMSs), or
through any other equivalent facilities.

The Administrator 1290 that is depicted in Figure 12 provides management or
administrative control over all of the different components of an environment
through, as one example, a World Wide Web (WWW)-based interface. It will be
readily apparent to one of ordinary skill in the relevant art that numerous other
interfaces (e.g., a data feed, an Application Programming Interface [API], etc.) are

easily possible.
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Dynam ¢ Random Access Menory DSL Digital Subscriber Line E- Mai |

El ectronic Mail ENUM El ectroni ¢ Nunberi ng EPROM Erasabl e Programmati c
Read- Onl ywbenwoz136FL Extracti on- Transf or mati on- Load GPETESogn awhse

| nformati on System

[00137]

[00138]

[00139]

[00140]

[00141]

[00142]

[00143]

[00144]

As noted above, a Feature Tag is effectively a compact digest of key data
elements, thus providing inter alia a representation of or an alias for or a ‘fingerprint’
of those data elements.

Feature Tags may follow an organized naming scheme and the naming
scheme may incorporate an encoding model (e.g., the name ‘SIP-PSI” might indicate
a SIP message that has a Person endpoint, is of type SIP SIMPLE, and has an
Indeterminate or unknown domain), may be organized in any number of ways
(including for example alphabetically, nested, hierarchically, etc.), and may be
searched or matched against in numerous ways (including for example sequentially,
through wildcards, etc.).

For purposes of illustration, consider a simple Feature Tag model that is
designed to support the processing, routing, etc. of SMS messages. Under such a
model a hypothetical Feature Tag might be SPOTDTPMAAD and consist of:

1) A message type indicator. For example, ‘S’ for SMS.

2) A content type indicator. For example, ‘P’ for plain text, ‘B’ for binary
data, etc.

3) A version number. For example, 0, 1, 2, etc. to allow for possibly inter alia
future expansion, backwards compatibility, etc.

4) An originating address identifier. For example, ‘T’ for telephone number,
‘S’ for SC, etc.

5) An originating entity identifier. For example, ‘U’ for unknown, ‘D’ for a
WC that is reachable directly, ‘P’ for a WC that is reachable indirectly through for

example a peering partner, etc.
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GPRS CGeneral Packet Radio Service GRX GPRS Roam ng Exchange HSS Hone

Subscri ber Server HTTP Hyper Text Transfer Protocol | M I nstant Messagi ng
| MO | nt erwiel2oMiRswge Cbj ect | MBS PCT/US2011/047159
[00145] 6) A destination address identifier. For example, ‘T’ for telephone number, ‘S’
for SC, etc.
[00146] 7) A destination entity identifier. For example, ‘U’ for unknown, ‘D’ for a

WC that is reachable directly, ‘P’ for a WC that is reachable indirectly through for
example a peering partner, etc.

[00147] 8) A content size indicator. For example, ‘S’ for small, ‘M’ for medium, ‘L.’
for large, etc.

[00148] 9) A spam assessment indicator. For example, ‘A’ for no spam found, ‘Z’ for
spam found, etc.

[00149] 10) An advertising assessment indicator. For example, ‘A’ for no advertising
found, ‘Z’ for advertising found, etc.

[00150] 11) A size indicator. For example, ‘9’ for a total size of 9, ‘b’ for a total size
of 11, ‘h’ for a total size of 17, etc.

[00151] It will be readily apparent to one of ordinary skill in the relevant art that
numerous other arrangements are possible within the illustrative model that was
presented above. As one example, the originating entity portion and the destination
entity portion of the above Feature Tag model might be extended to include:

[00152] Sa) A three-character originating entity, route, etc. identifier. For example,
‘03a,” ‘F2P,” ‘3eZ,’ etc.

[00153] 7a) A three-character destination entity, route, etc. identifier. For example,
“29g,” ‘G2Q,” “J8k,’ etc.

[00154] where a hypothetical Feature Tag might be SP3TD3eZTPJSkMAA.
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| P Multimedi a Subsystem I P Internet Protocol IPX IP eXchange JMS Java
Message Service LERG Local Exchange Routing Cui de MAP Mbbi | e
Appl i cat iw0 2PEY(21564 PCT/US2011/047159

[00155]

[00156]

[00157]

[00158]

[00159]

[00160]

[00161]

As another example, to support the processing, routing, etc. of MMS
messages the message type indicator could be extended to include ‘M’ for MMS; the
content type indicator could be extended to include different media types (such as ‘I’
for image, ‘V’ for video, ‘A’ for audio, etc.); the originating address identifier and the
destination address identifier could be extended to include different address types
(such as ‘E’ for E-Mail, etc.); etc.

It will be readily apparent to one or ordinary skill in the relevant art that the
inherently flexible, extensible, etc. nature of a Feature Tag makes it easily possible to
support any number of constructs. Two of many possible examples include:

1) A content type indicator of ‘D’ might be employed for signaling data and
other content type indicators might be employed for other forms of data (such as inter
alia application data).

2) A message type indicator of ‘V’ might be employed for an aspect of a voice
telephone call.

Figure 31 depicts aspects of several illustrative Feature Tags (e.g., SIP-PSI 2
AGT-S = RCP-FR = TXT-NN1-001) under another Feature Tag model that is
possible through aspects of the present invention.

It will be readily apparent to one of ordinary skill in the relevant art that
numerous other Feature Tag models, beyond the illustrative models that were
presented above, are easily possible.

As noted previously, a collection of Feature Tags may optionally be organized
in any number of ways including inter alia hierarchically, in a nested fashion,

alphabetically, by size, etc.
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MEMS M croel ectromechani cal Systens MG Media Gateway M CV Messagi ng
Inter-Carrier Vendor MMS Miultinedia Message Service MVSC Mul ti nedi a Message
Servi ce GEoter2/dyNB4Mobi |l e Nunber Portability MRL Messag@CRastéing4lianguage
M5 Mobi |l e Subscri ber MU

[00162] Aspects of the processing, searching, matching, etc. of Feature Tags may
optionally employ wild card characters. For purposes of illustration, under the
illustrative Feature Tag model that was presented above with the hypothetical Feature
Tag SPOTDTPMAAD any number of searches, comparisons, etc. may be quickly

completed using wild cards:

[00163] 1) SP*. Just plain text SMS messages.
[00164] 2) S?70*. Just version O Feature Tags.
[00165] 3) S?777D?D*. Just SMS messages that were received from a WC that is

reachable directly and that were delivered to a WC that is reachable directly.

[00166] 4) Etc.

[00167] It will be readily apparent to one of ordinary skill in the relevant art that
numerous other Feature Tag processing, searching, matching, etc. mechanisms are
easily possible including inter alia regular expressions, formal grammars, etc.

[00168] Beyond the Processing portion of a PRS layer, the other portions of a PRS
layer (i.e., the Routing portion and the Switching portion) may as they complete
various of their operations update one or more existing Feature Tags and/or generate,
and optionally preserve, one or more new Feature Tags. For example, as the Routing
portion of a PRS layer completes an address resolution operation it may update one or
more existing Feature Tags and/or generate one or more new Feature Tags.

[00169] An IPX environment may maintain one or more repositories (e.g., 1272 =
1276 and 1282 > 1286 in Figure 12) into which selected details of all administrative,

analytical, processing, routing, etc. activities; Transaction Detail Records (TDRs); the
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Message Signal Unit NPAC Nunber Portability Adm nistration Center ODBVB
bj ect Dat abase Managenent System  P2P Peer-to-Peer PCMClI A Personal

Conput er Wbreoryo2€®nd | nt ernati onal Associ ati on PDA Per senalusbiigiosak9

Assi st ant

results of Extraction-Transformation-Load (ETL) operations; etc. may be recorded.
Among other things, such repositories may be used to support:

[00170] 1) Scheduled (e.g., daily, weekly, etc.) and/or on-demand reporting with
report results delivered through SMS, MMS, etc. messages; through E-Mail; through
a WWW-based facility; etc.

[00171] 2) Scheduled and/or on-demand data mining initiatives (possibly leveraging or
otherwise incorporating one or more external data sources) with the results of same
presented through Geographic Information Systems (GISs), visualization, etc.
facilities and delivered through SMS, MMS, etc. messages; through E-Mail; through
a WWW-based facility; etc.

[00172] With the above discussion having provided important background and
context, Figures 25 through 27 illustrate several of the exchanges or interactions that
may be possible within an IPX-based environment when:

[00173] 1) Mary, a hypothetical MS, travels outside of her home WC’s network and

switches on her WD (see Figure 25) ...

[00174] 2) ... sends an SMS message (see Figure 26) ...
[00175] 3) ... and then receives an incoming voice telephone call (see Figure 27).
[00176] To help further illustrate aspects of the present invention, Figures 22a = 22e

depict aspects of an IPX environment (including inter alia a simple, consolidated, etc.
interface mechanism) supporting a range of services, communication paradigms, etc.
(including inter alia SMS messaging, the exchange of signaling data, MMS

messaging, etc.) with Figure 22f presenting a single consolidated view.
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[00177] Various aspects of the present invention can be implemented by software,
firmware, hardware, or any combination thereof. Figure 28 illustrates an example
computer system 2800 in which the present invention, or portions thereof, (such as
described above under paragraphs 48-171) can be implemented as computer-readable
code. Various embodiments of the invention are described in terms of this example
computer system 2800. After reading this description, it will become apparent to a
person skilled in the relevant art how to implement the invention using other
computer systems and/or computer architectures.

[00178] Computer system 2800 includes one or more processors, such as processor
2804. Processor 2804 can be a special purpose processor or a general purpose
processor. Processor 2804 is connected to a communication infrastructure 2802 (for
example, a bus or a network).

[00179] Computer system 2800 also includes a main memory 2806, preferably
Random Access Memory (RAM), containing possibly inter alia computer software
and/or data 2808.

[00180] Computer system 2800 may also include a secondary memory 2810.
Secondary memory 2810 may include, for example, a hard disk drive 2812, a
removable storage drive 2814, a memory stick, etc. A removable storage drive 2814
may comprise a floppy disk drive, a magnetic tape drive, an optical disk drive, a flash
memory, or the like. A removable storage drive 2814 reads from and/or writes to a
removable storage unit 2816 in a well known manner. A removable storage unit 2816
may comprise a floppy disk, magnetic tape, optical disk, etc. which is read by and

written to by removable storage drive 2814. As will be appreciated by persons skilled
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[00181]

[00182]

[00183]

[00184]

in the relevant art(s) removable storage unit 2816 includes a computer usable storage
medium 2818 having stored therein possibly inter alia computer software and/or data
2820.

In alternative implementations, secondary memory 2810 may include other
similar means for allowing computer programs or other instructions to be loaded into
computer system 2800. Such means may include, for example, a removable storage
unit 2824 and an interface 2822. Examples of such means may include a program
cartridge and cartridge interface (such as that found in video game devices), a
removable memory chip (such as an Erasable Programmable Read-Only Memory
[EPROM], or Programmable Read-Only Memory [PROM]) and associated socket,
and other removable storage units 2824 and interfaces 2822 which allow software and
data to be transferred from the removable storage unit 2824 to computer system 2800.

Computer system 2800 may also include an input interface 2826 and a range
of input devices 2828 such as, possibly inter alia, a keyboard, a mouse, etc.

Computer system 2800 may also include an output interface 2830 and a range
of output devices 2832 such as, possibly inter alia, a display, one or more speakers,
etc.

Computer system 2800 may also include a communications interface 2834.
Communications interface 2834 allows software and/or data 2838 to be transferred
between computer system 2800 and external devices. Communications interface 2834
may include a modem, a network interface (such as an Ethernet card), a
communications port, a Personal Computer Memory Card International Association

(PCMCTA) slot and card, or the like. Software and/or data 2838 transferred via
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communications interface 2834 are in the form of signals 2836 which may be
electronic, electromagnetic, optical, or other signals capable of being received by
communications interface 2834. These signals 2836 are provided to communications
interface 2834 via a communications path 2840. Communications path 2840 carries
signals and may be implemented using wire or cable, fiber optics, a phone line, a
cellular phone link, a Radio Frequency (RF) link or other communications channels.

2% <<

[00185] As used in this document, the terms “‘computer program medium,” “computer
usable medium,” and "computer readable medium" generally refer to media such as
removable storage unit 2816, removable storage unit 2824, and a hard disk installed
in hard disk drive 2812. Signals carried over communications path 2840 can also
embody the logic described herein. Computer program medium and computer usable
medium can also refer to memories, such as main memory 2806 and secondary
memory 2810, which can be memory semiconductors (e.g. Dynamic Random Access
Memory [DRAM] elements, etc.). These computer program products are means for
providing software to computer system 2800.

[00186] Computer programs (also called computer control logic) are stored in main
memory 2806 and/or secondary memory 2810. Computer programs may also be
received via communications interface 2834. Such computer programs, when
executed, enable computer system 2800 to implement the present invention as
discussed herein. In particular, the computer programs, when executed, enable
processor 704 to implement the processes of aspects of the present invention, such as

the steps discussed above under paragraphs 48-174. Accordingly, such computer

programs represent controllers of the computer system 2800. Where the invention is
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implemented using software, the software may be stored in a computer program
product and loaded into computer system 2800 using removable storage drive 2814,
interface 2822, hard drive 2812 or communications interface 2834.

[00187] The invention is also directed to computer program products comprising
software stored on any computer useable medium. Such software, when executed in
one or more data processing devices, causes data processing device(s) to operate as
described herein. Embodiments of the invention employ any computer useable or
readable medium, known now or in the future. Examples of computer useable
mediums include, but are not limited to, primary storage devices (e.g., any type of
random access memory), secondary storage devices (e.g., hard drives, floppy disks,
Compact Disc Read-Only Memory [CD-ROM] disks, Zip disks, tapes, magnetic
storage devices, optical storage devices, Microelectromechanical Systems [MEMS],
nanotechnological storage device, etc.), and communication mediums (e.g., wired and
wireless communications networks, local area networks, wide area networks,
intranets, etc.).

[00188] It is important to note that the hypothetical examples that were presented
above, which were described in the narrative and which were illustrated in the
accompanying figures, are exemplary only. They are not intended to be exhaustive or
to limit the invention to the specific forms disclosed. It will be readily apparent to one
of ordinary skill in the relevant art that numerous alternatives to the presented
examples are easily possible and, indeed, are fully within the scope of the present
invention.

[00189] The following list defines acronyms as used in this disclosure.
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A2P Application-to-Peer

API Application Programming Interface
AS Application Server

CD-ROM Compact Disc Read-Only Memory
CP Content Provider

CRD Composite Routing Database

CS Contract Scheme

CSCF Call Session Control Function
DBMS Database Management System

DH Data Highway

DPE Data Processing Engine

DRAM Dynamic Random Access Memory
DSL Digital Subscriber Line

E-Mail Electronic Mail

ENUM Electronic Numbering

EPROM Frasable Programmatic Read-Only Memory
ETL Extraction-Transformation-Load
GIS Geographic Information System
GPRS General Packet Radio Service

GRX GPRS Roaming Exchange

HSS Home Subscriber Server

HTTP HyperText Transfer Protocol

M Instant Messaging

MO Internal Message Object

MS IP Multimedia Subsystem

IP Internet Protocol

IPX IP eXchange

JMS Java Message Service

LERG Local Exchange Routing Guide
MAP Mobile Application Part

MEMS Microelectromechanical Systems
MG Media Gateway

MICV Messaging Inter-Carrier Vendor
MMS Multimedia Message Service
MMSC Multimedia Message Service Center
MNP Mobile Number Portability

MRL Message Routing Language

MS Mobile Subscriber

MSU Message Signal Unit

NPAC Number Portability Administration Center
ODBMS Object Database Management System
P2p Peer-to-Peer

PCMCIA Personal Computer Memory Card International Association
PDA Personal Digital Assistant

PDU Protocol Data Unit

PE Protocol Engine

PLMN Public Land Mobile Network
PROM Programmable Read-Only Memory
PRS Processing, Routing, and Switching
PS Pricing Scheme

PSTN Public Switched Telephone Network
QoS Quality of Service
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Wrel ess Device WWWrld Wde Wb XMPP Ext ensi bl e Messagi ng and Presence
Protocol WD 2012/021564PCT/ US2011/ 047159 What is clainmed is: 1.
Wthin arwbRoexehwage facility, a server-based nethod f@®cTdise@ciimgs a
gquanta of data, the server-based nmethod conpri sing: receiving the
guanta of data at a gateway, the quanta of data conprising an originating
address, a destination address, and a content; performng a plurality of

prpce53|w%M§teps :..Rmy$£gm§£m6buot: =) creut.l..u un“!nternal Message
G)] ect ( IRMeis TTONT d Rea%ﬁﬁataﬁﬁﬁﬁQgL&m@}Istelﬂ he qudnta oI datd, (D
char act erifzi ng aspefksgolpfueiche quanta of data including at [east by a type,
and RSE 0 connpd Reﬁllﬁﬁmpl_ﬁsynﬁ\l?ilfl(?1nn operati ohn usinoa—at—least a | Ookup
A RTOF,/ " ["Real; _:T e Query Facility . 9 P ~ J .

facilit daltd d.bpebl LIIB destination d.UUlebb, yl et nmg da Uel lvery route;
and sel g€ctti ng_aspec &mob@the [MO for dispatch via the delivery route.

SIP Session Initiation Protocol

SLA Service Level Agreement

SMPP Short Message Peer to Peer

SMS Short Message Service

SMSC Short Message Service Center

SMTP Simple Mail Transfer Protocol

SP Service Provider

SS7 Signaling System Number 7

3p Third Party

TCP Transmission Control Protocol

TDR Transaction Detail Record

TN Telephone Number

UDP User Datagram Protocol

URE Universal Rating Engine

URI Uniform Resource Identifier

URL Uniform Resource Locator

VoIP Voice Over IP

VRF Virtual Routing and Forwarding

WAP Wireless Application Protocol

WC Wireless Carrier

WD Wireless Device

WWW World Wide Web

XMPP Extensible Messaging and Presence Protocol
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2. The server-based nethod of claim1l wherein the quanta of data is one of
(a) a Short Message Service nessage, (b) a Miultinmedia Message Service
nmessage, woromm2i#4Mul ti nedi a Subsystem nessage, (d) anPETtUSaitokasMar kup
Language docunent, (e) audio data, (f) video data, (g) signaling data, or
(h) application data. 3. The server-based nmethod of claim1l wherein
the plurality of processing steps further conprises one or nore transcodi ng
oper ati ons. 4. Wthin an | P eXchange facility a processor-based
system configured to direct a quanta of data, the processor-based system
conpri si ng. WO 2012/ 021564PCT/ US2011/ 047159 a gateway configured to
recei ve Whatigglpimed & data, the quanta of data conprising an originating
address, a destination address, and a content; workfl ow nodul es configured
t o perf or mla Withinani Py XohangedeaByi agerstelpsed methedifogdiedetihgagtianta of data,( a)
create an Internal Message Object (IM)) fromat |east aspects of the quanta
of dattgs sef¥a)- mb@r@@thedb@ﬁp@ﬁ@%cts of the quanta of data including at |east
by a type, and (c) co ete a routing operation, using at |east a

| OOkUp f aCII’ééCﬁ\Ml’l q%ﬁlptg%% §at9fat 5, g&ggig{l@%&dgﬁdg?%ﬁg{ &ﬁﬁ)eﬂS}lﬂ’\%ndd ﬁ‘lﬂgel iver y

route; a gat enway conflgured t for dispatch

Vi a th«?1 del i ve [y outg ository configured to preserve aspects of the
dress, a, déstiation ress PPt
resul 'SY6F> £176 p uraf O? processing steps; and an adninistrator.

5. The processor-bas d s stemof claim4 wherein the quanta of data is one
of (a) a SHEHPABESA a@gmpé%eﬁ%%%ta@ inglyging apsptti medi a Message Service
nmessage, (c) an I P Multinedia Subsystem nessage, (d) an Extensible Mrkup
Language ddauresiing a(léyltembl\@SMP&)be(CﬂIlmhﬁf@mcﬁéﬂfast Lpyctseighabiang dbdasa, or
(h) application data. 6. The processor-based systemof claim4
wher ei n t hebpdharaatdrizingafsptoofehs quntsbdegsa fngrddher at ¢arpyy $8peamed or nore
transcodi ng operations.
(c) completing a routing operation, using at least a lookup facility and aspects of the
destination address, yielding a delivery route; and

selecting aspects of the IMO for dispatch via the delivery route.

2. The server-based method of claim 1 wherein the quanta of data is one of (a) a Short
Message Service message, (b) a Multimedia Message Service message, (c) an IP Multimedia
Subsystem message, (d) an Extensible Markup Language document, (e) audio data, (f) video

data, (g) signaling data, or (h) application data.

3. The server-based method of claim 1 wherein the plurality of processing steps further

comprises one or more transcoding operations.

4. Within an IP eXchange facility a processor-based system configured to direct a quanta

of data, the processor-based system comprising:
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a gateway configured to receive the quanta of data, the quanta of data comprising an
originating address, a destination address, and a content;

workflow modules configured to perform a plurality of processing steps including at
least:

(a) create an Internal Message Object (IMO) from at least aspects of the quanta of data,

(b) characterize aspects of the quanta of data including at least by a type, and

(c) complete a routing operation, using at least a lookup facility and aspects of the
destination address, yielding a delivery route;

a gateway configured to select aspects of the IMO for dispatch via the delivery route;

a repository configured to preserve aspects of the results of the plurality of processing
steps; and

an administrator.

5. The processor-based system of claim 4 wherein the quanta of data is one of (a) a Short
Message Service message, (b) a Multimedia Message Service message, (c) an IP Multimedia
Subsystem message, (d) an Extensible Markup Language document, (e) audio data, (f) video

data, (g) signaling data, or (h) application data.

6. The processor-based system of claim 4 wherein the plurality of processing steps

further comprises one or more transcoding operations.

40



