WO 2012/ 037114PCT/ US2011/ 051382 SYSTEM AND METHOD FOR | NTELLI GENT ROUTEBACK
[ 0001] This application clains the benefit of U S. Provisional Patent

Appl i cat iwo 28ewvd3ai14No. 61/ 382,991, filed on 15 Sept enbePCZABI)11x0bi380 | S
herein incorporated by reference in its entirety. BACKGROUND Field of the

I nvention [0002] The present invention relates generally to

t el ecommuni cati ons services. Mre particularly, the present invention

rel ates to capafjljti and useful ness
of various conngkétﬁbfgﬁhgﬁﬁEﬁﬂ?gg@i@iﬁﬁﬁEigéFﬁﬁ*ﬁﬁﬁyﬁﬁﬁﬁﬁgﬁﬁ inter alia,
Short Message Service (SM5), Miltinedia Message Service (MVB), |Internet
Protocol (IP) Miultinmedia Subsystem (I M5S), Wreless Application Protocol
(WAP), the transfer of various fornms of data (such as inter alia signaling
and command- and-control data, data fronfto software applications such as
ganes [0@01¢. ), El ecThieapslidybioh clafmdMhe Ib)anefitroflhthrWsisagi Pagent Wblicaion.
Background of the Invention [OO003]As the 'wireless revolution' continues

to march forwaseh Ny 8YaR2 Yal, lfgeasoﬁ h?g%@mﬁ&ﬁ)@o @@chﬁ%ereﬁqn&%}%dbghe
i nportance to a Mobile Subscrib (Ms) - for exanple a user of a Wreless

Devi ce (VD) by p055|bly inter alia a Wreless Carrier (W)
- of their mﬁgﬁ%g%%lgﬁég%gﬁﬁlally Exanpl es of WDs include, possibly inter
alia, nobile telephones, handhel d conputers, Internet-enabled WO

2012/ 037114PCT/ US2011/ 051382 phones, pagers, radios, TVs, audi o devices,
car audio (and other) sgstens recorders, text-to-speech devices, bar-code
scanners, netB D nini-browsers, personal data assistants (PDAs),
etc. [0004]Che consequence of such a growing inportance is the resulting
ubi qui t ous nakigldeofghe WBsNtion . e., M5 s carry themat alnost all tines and
use themfor an ever-increasing range of activities. For exanple, M s

enpl oy0o02gi r WDs t The pressit lventidt @lat@l deerally to telecommunications services. More

particularly, the present invention relates to capabilities that enhance substantially the
value and usefulness of various communication and data exchange paradigms
including, inter alia, Short Message Service (SMS), Multimedia Message Service
(MMS), Internet Protocol (IP) Multimedia Subsystem (IMS), Wireless Application
Protocol (WAP), the transfer of various forms of data (such as inter alia signaling and
command-and-control data, data from/to software applications such as games, etc.),

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



[ 0005] 1) Exchange (e.g., SM5, MVB, etc.) nessages, content (such as inter
alia pictures and other static inmages; songs and other quanta of audio
dat a; nowe9123rgam ng vi deo, and ot her quanta of vi de@Cuatsagii@ataz from
software applications such as ganes), etc. with other M5 s (e.g., "Let's
meet for dinner at 6", etc.) through Peerto-Peer, or P2P, nessagi ng.

[ 0006] 2) Secure information (such as, for exanple, weather updates, travel

alerts, news dates, sports ores, etc.), participate.in votin

"niti ati ves (BIRE ek gRoigy AN A0dipidb e g B DS R PR

I dol 1 0), exchange content (such as for exanple pictures and other static

i mages; songsteahp-wepdrdayirghtbar-epdatsaniery Aehapphigiges smingF @i ngerspdo, and
ot her quanta of video data; ganes and other software applications; etc.),

i nteract w t hdsoeisatantetPAKjalg sites, etc. through various of the
avai |l abl e Application-to-Peer, or A2P, based service offerings. [0007]3)
Engag¢0a0¥] Mobi | e Conseszequentd 6hsuchia ngIpPakit.is O ONRASIBif0des buyi ng
and selling of merchant-supplied products, goods, and services through a
VD) and Mobi | g FRkIG, (W1, 8 DAl (BRRRKS N0imENSRIRATRES RARlLT Ng
various banking activities through a WO). WD 2012/ 037114PCT/ US2011/ 051382
[ 0008] As j ust. gne..usage exanpl.e ound th rld dugi.n 009 there. were
over 1ive triPEront ShEcrob aagedes JoRenaum AT PP ot Rt ond GG o
the first half of 2010 over one trillion SM5 nessages were exchanged.
[OOOQ]CDincid@H* with the rapid growth of WDs has been the desire of WCs,
and other entities within a nobile ecosystem to anong other things (1)

of fer [BMINB s a coht Enchange &tg-eaMSoMMEveten tepsages, esnterid synhad detesalénd
services that, possibly inter alia, attract new M5 s and retain existing M5
s, |l everage opiceixglapdiotlidngtadoihageypddnys amtoteasjuagtafetatidivelataantvapabi | i ti es
of new WDs, increnentally increase the volune of traffic (and the revenue

that is associimhffingWilibo, 2888ihet hddntd bOWBed Mo @orﬂ@@f’tw@re%?ﬁyﬁoﬁm&md (2)
establish and nanage their inter-W connections, and adm nister the traffic

that traverseg Sag ) \X){\@lyo%l“llérms @!E?,g%&& Rk Ao hﬂﬁélbﬂi M L3 ‘ﬁﬁoﬂg}{ PAYS

g |
factors (including tor exanple cos m ni strative burdéens, opeTational
chal | enges, et an xi m zes various factors (including for exanple
utilization, %%%%34”?8g§@fﬁﬁgﬁgning the different desires or goals that
were referenced above may raise a host of (for exanple and inter alia

conned®®0filt y, commihSear? Briormstign dsichag, for Srammey Waakher spdalsie Bavddialertsng,

etc.) issues which may inpact or preclude the attai nnent of such goals.

[ 0011] As | ust novseupsiagapsperts scongspetchepargapate\h ABQ awnitiativéskehoh asfoabl i sh and
example, with the television show American Idol®), exchange content (such as for
example 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.), 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).



mai ntain bilateral agreenents (enconpassing anong ot her things the
particul ars governing the exchange of [e.g., SM5 MMS, etc.] traffic and
data, bilwongir2esnatrai nts, etc.) with sone nunber of ot rerT/088s1/0bB8Ed oONn
for exanple and possibly inter alia various criteria such as geographic
oper ating regi on M5 popul ation size, etc.). Such agreenents are typically
expensi ve' .g., tinme consumng to establish, logistically V\D

fﬁlﬁéﬁﬁ@ﬂiﬁml{ g SE VLS I FPARD b B ST,

constraints such as for exanple g raphi c reach, etc.) the nunber of
agreenent s t hitlign SMSWeS@m@échaPe@g@] dapd¥erth Amgfieadyrsig juyt tidinpRlf eves WC
ABC at a di sadvantage vis-a-vis the many hundred of other WCs that exist.
For exanpl e, 201U vef oMCrilB@ WS dessazes maend exchangdedt er act (e. g., exchange
SM5, MMS, etc. nessages, etc.) with the M5 s of one or nore of the other
WCs amgoe]Ms of angomtidefew®l therapi€erdvet il Vads hey beey agdetir¥\6f W) awwul d be
unabl e to interact (e.g., exchange SM5, MV5, etc. nessages, etc.) with a M5

of WC ABC. [O0Q3ai énttltl\%)u/htgmbaemgﬁi% &%Qirs?entl Oco gﬁl\éﬁé r%th%k ﬂgﬁffs (? ?Bfféryto 1\@84\/@5 sagi ng

Inter-Carrier Vendor (MCV) that i1nter alia op ates as trusted

i nternedi ary, _that. any ent Hlé( (lﬁ:nq rgss[%nﬁprogu&gstn%d s tha{%Tpo\é\éc\lBIA‘BC WC XYZ,

etc.) may con%oent]tnmtngSreal exc‘ﬁange 8% he M cv

inter alia: [0014 1) Establishes and, maintains all of t he vari ous busi ness
(e.g., bilateti 2WgFeiaeilss andrelain existipg M§a [eVEra2gOr CtpdRthiiiceat THY
protocols, security, etc.), operational (e.g., Quality of Service [QS]
constraints, Bereasine fqaswey antigrapelrbnes C[f$|§w<]Wﬂl@qimicre@rmmllsf,in¢rmﬁ@ithfqulumes,
etc.), etc. arrangenents that yield a fully-interconnected ecosystemw th
the M CV at tébfrdfoie the rdvaiucohatsiviatsoainted gy simeinthaa fidwk b4y miseilé or ns
conprehensive, authoritative, etc. routing and sw tching operations thus

freeing each @osidien aRNMBEk@BL@NUNdtrhaoé hed intel O ABGnMEoASY fad Sdrkinlstdrr oM
anong ot her things needing to |nd|V|duaIIy address all of the business,

techni cal, Wl?e %Ig}f%(! t(ﬂg %P glélalr{‘?‘gq %/a955&1§§%n(gr%e(§tﬁéﬂ tﬁﬁﬁgg miff zes%ﬁ}vﬁsﬁ NYES

t hat naturally arise were each ernti e conne€ting directly with

any nunher of cof her, Sntit| %@,lgogl%%@; RSS! ol bSoR! SN o o0 T

the | acuna th

etc.) and maximizes various factors (including for example utilization, etc.).

[0010] Attaining the different desires or goals that were referenced above may raise a
host of (for example and inter alia connectivity, communication, processing, routing,
performance, billing, etc.) issues which may impact or preclude the attainment of
such goals.

[0011] As just one example, a hypothetical WC ABC will likely establish and
maintain bilateral agreements (encompassing among other things the particulars
governing the exchange of [e.g., SMS, MMS, etc.] traffic and data, billing constraints,
etc.) with some number of other WCs (based on for example and possibly inter alia
various criteria such as geographic operating region, MS population size, etc.). Such

agreements are typically ‘expensive’ (e.g., time consuming to establish, logistically



providing (wthin inter alia a MCV) an intelligent routeback capability to
expedi tiously process and route a wi de range of information (including

i nter al IOSVB/ 03B, | MS, etc. messages; Session |niti aPCOUSEIN06382

[ SIP]-addressed artifacts; application data; WAP-based exchanges; E- Mai
nmessages; signaling, command-and-control, application, etc. data; IM
nmessages; etc.) while (2) addressing, in new and innovatory ways, various

of the not insu stant al l enges t hat are associate

C0017] The i nt 814 FYBIRAIS SHT LREUE FabRiscr Ty Tarar: & A Ui o E ARCent i ty

(such as for exanple WO) sendlng for exanple all of their out-of-network

(e.g., SMS, Mwe!frequently {iphf(bpsed cpaagiousgqstrpigtsgugh mfoexamplpacosiardi¢ i gent

r out eback mechani sm ai ding the: [0018] 1) Return (optionally augnented with

various i ndi ceadr, stcarttlé onmberthdragoatans|teateiny gl pwptei onal |y with various data
el ements transfornmed or nmani pul ated, etc.) to the entity of that portion of
the tiedf2]c, data, SedhG lithhadonRsWEABIVIEs) ek VOMABE aeillisidvahiage vishieviemtid ty

is able to deliver itself (e.g where the entity has in place a bilatera
agr eement wi tBar%f R drb L (ﬁﬁem@s RAELRN Fd?tekix lef QMssémﬁqA'Eﬁtw&lﬁ!i byery by
the entity, and 10019]2) Delivery, by the , of that portion of the

traffic, data t hat S regeiv entit t ity is
unabl e 1o del VI PraERF P HERGRE RNy W&iﬁ? Chab ey B S0 cement
with a particul ar destlnatlon entity). 2012/ 037114PCT/ US2011/ 0513

[ 0020] Throughowm%eeéaﬁmthqrt‘vcaﬁn%ﬁ%\ﬁ 9t JycH té%otaerqus iaaf %Waglgf%s
the benefit of a MCV s extended network of entities (e.g., other WCs),

Wi t hout i nt er WAT XY Zarwoudd be weabdstogaiceace - hussichargs, SNbaYIMY, siramessages. cost s
and chal | enges, and anmong ot her things the enhanced revenue that cones

al ong wi th sueb.) anthexviSndédCrreB@or k. SUMVARY OF THE | NVENTI ON [ 0021] One
enbodi nent of the present invention offers a server-based nethod for

di rectipgup)a quant ajiQfouteb@ddsnyBlk Y REeat sih@ashtity 1) MeSGRInsi IR@r Taaitadnt a of
data froma sending entity, the quanta of data conprising a destination

address and CQBL SN t(MI&’%’%j tﬂa‘fi ﬁﬂé 135' ggraters %g? ttltﬁﬁteﬁ gﬁgﬁﬁgdlaqy t}{ﬂeacrjlg %ﬁﬁ@a(%@crh’ (3)

usi ng at | east I’OUtI n ata an ects stinatfon addres

compr | 1 ngdet VEFYBEILSY i fleSFEcHee sty e 5 indrebiet®

recei ving entléy and g ) the type indicator, either (a) returning aspects
of the quant atr¢fficadata © “ﬂﬁ@wﬁ@ﬁdh%bHGNﬂﬁﬁyabﬁ (b) delivering aspects of
the quanta of data towards the receiving entity. [0022] Anot her enbodi nent
of t hdO@liddsent i nventstablidks erdmainpriwcabsfthe based beyisewrie.g., bilateral

agreements, etc.), technical (e.g., communication protocols, security, etc.),
operational (e.g., Quality of Service [QoS] constraints, Service Level Agreement
[SLA] requirements, routing rules, etc.), etc. arrangements that yield a fully-
interconnected ecosystem with the MICV at the center or hub of such an ecosystem,
and

[0015] 2) Performs comprehensive, authoritative, etc. routing and switching
operations thus freeing each of the connected entities (e.g., WC ABC, WC XYZ, etc.)

from among other things needing to individually address all of the business, technical,



for directing a quanta of data including at least (1) a first gateway
configured to receive a quanta of data froma sending entity, the quanta of
dat a conpwp2rgp3atidest i nati on address and content, (2) worRfShawossdul es
configured to (a) identify fromthe content a type indicator, (b) identify,
using at least routing data and aspects of the destination address, a
receiving entity, (c) based on at least (i) a set of rules corrprisi ng

delivery routes avai I o the sendl enti t he receivi entlty,
and (117) "+ heSRRtah it SrUnE et Gnteeally SBE ekt vAch hetydS aHig sy

aspects of the quanta WD 2012/ 037114PCT/US2011/051382 of data to the

sendi ng ent i t§irasily (vifh angeumpbsr ol ptherentiey.d gat eway aspects of the quanta of
data towards the receiving entity, (3) a repository configured to preserve
aspect[801#f] t he reshbpestsaff thehprestint freerindn il dedssina gha twep sptedtioyeddy @n

adm ni strator. [0023] These and ot her features of the enbodi nents of the

present i nvenpiooidingadvaitgn Witdrilih AVIIC Y dreinebdindenebidsbhalgpability fo be nore
fully appreciated upon a reading of the follow ng detailed description in

conj unction V‘é}%%gfrtllglﬁ%lg ?&%k@&nﬁqo%%%lﬁgffa g@%k FfroEmeRI Rkl é%teinaj% DRAW NGS

[ 0024] The acco draw ngs, which i ncorporated herein and form

part of t h? S %ﬁ@ ettde és\(/:\;ggse?éssmn aast %Progcol eargfgel ”‘ae”“ on and,

t oget her wit h resen ove an S& ption t hat

may be found bel ow further serve to illustrate inter alia the principles,
structure, antftifisés AerlisAtion damcl Adnised FisIRGECS) - wl‘fme%g?sea@rlﬁlylgappar ent
to one of ordinary skill in the relevant art that nunmerous vari ations,
nodi f i cat i onscoramaed-prd-¢ansrol ayppkicationcete.glata; B rdeq@agﬁtse@c.émhéiai(iﬁeadﬂsesang
easily possible and indeed are within the scope of the present invention.
[ 0025] Fi gur e ih resv anddhagrasiyataye, varieseolt thé haninafbsantigohnipdnaeythii £V

[0026] Figure 2 illustrates various inplenentation aspects of an exenpl ary
M CV. [0027] FiQuiged withl seskr at es vari ous inpl ementati on aspects of an
exenplary M CV Data Processing Engine (DPE). [0028]Figure 4 illustrates

as pem[éOﬁf] an exenﬂlé&fn&lf-ié‘&?mu@&a%egﬁﬁﬁﬁg &a&%‘&@f Mﬁldsupport an entity (such as

for example a WC) sending for example all of their out-of-network (e.g., SMS, MMS,
etc.) traffic, data, etc. to a MICV with the intelligent routeback mechanism aiding the:

[0018] 1) Return (optionally augmented with various indicators and/or other data
elements, optionally with various data elements transformed or manipulated, etc.) to
the entity of that portion of the traffic, data, etc. that was received from the entity that
the entity is able to deliver itself (e.g., where the entity has in place a bilateral
agreement with a particular destination entity) for subsequent delivery by the entity,
and

[0019] 2) Delivery, by the MICV, of that portion of the traffic, data, etc. that was
received from the entity that the entity is unable to deliver itself (e.g., where the entity

has no bilateral agreement with a particular destination entity).



via an | P-based protocol. WD 2012/037114PCT/US2011/051382 [0029] Figure 5
I llustrates aspects of an exenplary incom ng SMS nessage received via

Si gnal i ngwveyst2znsrNanber 7 (SS7). [0030] Figure 6 il ustraceasSasipastis2 of a
hypot heti cal Internal Message Obhject (IMJ) that is possible in connection
wi th an SM5 nessage received via an | P-based protocol. [0031]Figure 7
Illustrates aspects of a hypothetical IMOthat is possible in connection

with nmessage, recei ved via .SS7. [0032] Fi gu 8 illustrates various of
the etlblGes or - RreREn A PRI Ay B paar BMECIms b EERS Mt ¢ e
present invention. [0033]Figure 9 is a diagrammtic presentation of the

t hree | ogi cal baneRt ofl aMES Y | otuledingiyrask phentities 68 2.-ap'dgr WehpViakopt jnigyiadial
connections of nmultiple carriers that is possible under aspects of the

i nst ant i nvenanyoof.thd @R8&E husirest lofesatimnali etgr erstrend chplieagentiad hoongf t he
virtual inplenmentation of the three |ogical I M planes within aspects of
the present i &menthings the enhanced revenue that comes along with such an extended network.

SUMMARY OF THE INVENTION

[0021] One embodiment of the present invention offers a server-based method for
directing a quanta of data involving at least (1) receiving a quanta of data from a
sending entity, the quanta of data comprising a destination address and content, (2)
identifying from the content a type indicator, (3) using at least routing data and
aspects of the destination address to identify a receiving entity, (4) based on at least
(a) a set of rules comprising delivery routes available to the sending entity, (b) the
receiving entity, and (c) the type indicator, either (a) returning aspects of the quanta
of data to the sending entity or (b) delivering aspects of the quanta of data towards the
receiving entity.

[0022] Another embodiment of the present invention offers a processor-based system
for directing a quanta of data including at least (1) a first gateway configured to
receive a quanta of data from a sending entity, the quanta of data comprising a
destination address and content, (2) workflow modules configured to (a) identify from
the content a type indicator, (b) identify, using at least routing data and aspects of the
destination address, a receiving entity, (c) based on at least (i) a set of rules
comprising delivery routes available to the sending entity, (ii) the receiving entity,

and (iii) the type indicator, either (i) return via a second gateway aspects of the quanta



[ 0036] Figure 12 depicts various of the elenents that m ght be found in an
exenplary MCV. [0037]Figure 13 illustrates aspects of an exenplary | MO

[ 0038] Fi gmioeo3rilust rat es aspects of an exenpl ary addiPesaSe@sobisst on
facility. [0039] Figure 15 illustrates aspects of an exenplary | MO

[ 0040] Figure 16 illustrates one particular IMS -centric arrangenent that is
possi bl e through aspects of the present invention. [0041] Figure 17 depicts

an exenplary c uter systemthrou i ch. enmbodi nents of aspects of the
o esont 1 mvonth G iodye BECIRERG S QAo NGB SGABRY SHFRAPETCBIB 11 G
[ 0042] Figure 18 depicts aspects of an exenplary I MO [0043]Figure 19
depi cts vari ofia grvardiethg seceiing @ity.Hat a raRgsitoak eoigaeed tgrieserg aspeséeefsi ng,
Routing, and Switching (PRS) |ayer that is possible through aspects of the
present i nventheoesultf 00h4 [dHifggemteprd@sdepiteps and phansdofinistrdigpot het i ca
Wor kFl ow i npl ementation that is possible under aspects of the present
I nvent0eas] 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

[0024] 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.
[0025] Figure 1 is a diagrammatic presentation of an exemplary MICV.
[0026] Figure 2 illustrates various implementation aspects of an exemplary MICV.
[0027] Figure 3 illustrates various implementation aspects of an exemplary MICV

Data Processing Engine (DPE).
[0028] Figure 4 illustrates aspects of an exemplary incoming SMS message received

via an IP-based protocol.



[0045] Figure 21 illustrates various of the exchanges or interactions that
may be possi bl e under aspects of the present invention. [0046] The present
i nvent i orwei2bi2/a3om4be described with reference to the a®corgsamyiongss2
drawings. In the drawi ngs, generally, |ike reference nunbers indicate
identical or functionally simlar elenments. Additionally, generally, the

| eft-nost digit(s) of a reference nunber identifies the drawing in which
the r nce nunbgr first appears. TAI LED. DESCRI PTI 0047]1n t.he

i scud03" e o acisu S Ty RS bRsss SEtY PRBHEY ohroubae MR BAY B
illustrated as residing wwthin a centrally-located, full-featured MCV
facility. Refwasignaling Sygera Nwunkerd (SPatent No. 7,154,901 entitled

"I NTERVEDI ARY NETWORK SYSTEM AND METHOD FOR FACI LI TATI NG MESSAGE EXCHANGE
BETVEEOOIM RELESS NERWERKSustraedaspees ass bypodictidalclorernat Message)bjea(IMO)

di scussi on of the concept of a MCV, a sunmary of various of the
services/f UnCﬂﬂaDi@Zb@dib’le it E@tnetfRdh Wigh RES MY medagyredeiMdOMa aaNB-basedi scussi on
of the numerous advantages that may arise fromsane. WO

2012/ 037114PCJ/,\e2P11/ 051382 [0048] I n the di scussion bel ow aspects of the

present invention are described and illustrated as being offered by a
Ser vi rovi der (SP). P far ex l.e.. | ized t.hrough any
conbi rc@ﬁién of , polgslgnbel @lﬁlrslttrag?y%ﬂa%?Oaarly%ﬁlledtlgé)ﬁrl})ioﬁzh%fs 1L(Qf)gltgiaenmeI enent of a

WC, an elenent of a landline carrier, an elenent of a MCV, or multiple
such el enent SCWF%1W¥%§&§%IPCS(SQ§CréceFﬁ"?drH-agggty (3P) such as possibly
inter alia a nerchant, a Content Provider (CP, such as for exanple a news
or ganil@@¥2lon, an abigeretd Biupigategeaiops ohthigreasihnges @ ipteragtiors thptranchbeal
institution; (3) multiple 3P entities working together; (4) a 3P service
bureau; etc. p&ODHY wsler hdpast bathedpresentingemtienl and reference nunmeral 100,
under one particular arrangenent a M CV 120 may be di sposed bet ween,
possi g‘)()?ﬂlnt er al 'Piﬁuf@-d fsiaRli o rirali¥lesdikdtion¥idhd e MEgicdlIB)S pladeqrul tipl e
SPs (5P1 122 SPy 124) and thus 'bridges' all of the connected entities. A
M CV thus, as gne.siyy ' 1.0g: :
ét?‘?jﬁlé PiiGre f(mﬂhgtra %,a&g%n??argg&é éb%i {:&{ne&?‘c;ﬂs%lfﬁuflt?%\% ic%glers that is

forma , delivery, value-a abi [T 11 es that pr , possibly

inter alia: [0050]1 WC 114118 .(and, by _.extension, all of the Mss 102104,

106 108, 1101&%@5‘?’;1%‘%“‘% %SP§%tF\9%&%1(‘%%}96%%%@'114118) Wi th ubi quitous access
[0035] Figure 11 is a diagrammatic presentation of the virtual implementation of the

three logical IMS planes within aspects of the present invention.

[0036] Figure 12 depicts various of the elements that might be found in an exemplary
MICV.

[0037] Figure 13 illustrates aspects of an exemplary IMO.

[0038] Figure 14 illustrates aspects of an exemplary address resolution facility.

[0039] Figure 15 illustrates aspects of an exemplary IMO.

[0040] Figure 16 illustrates one particular IMS-centric arrangement that is possible

through aspects of the present invention.
[0041] Figure 17 depicts an exemplary computer system through which embodiments

of aspects of the present invention may be implemented.



broad uni verse of SPs 122124 (and other entities that nay be connected to
the MCV), and [0051]2) A SP 122124 (and other entities that may be
connect edwoaot237NMCV) wi t h ubi qui tous access to a broascunise@nse13ef WCs
114118 (and, by extension, to all of the MSs 102104, 106108, 110112 t hat
are serviced by the WCs 114 118). WD 2012/037114PCT/ US2011/ 051382
[ 0052] General | y speaking a M CV may have varying degrees of visibility
(e.g., ess, etc.) to the. (MM, SP, etc. saging traffic: [0053]1)
aoue HBEITee To PsuioS RS Rbree BL S mocsagi g S gnal i g,
data, etc. traffic to a MCV. Under this approach the MCV woul d have
vi si bilP¥43} (e.g., BHewesk depics yartays pfide acHetippihal BAY ske plse Wede at r af f i ¢
that was directed to the MCV by the WC. [0054]2) A WC rmay elect to route
all of their Pmessagignloutsigynad BwgchidatBRS)dayer thatad passibteothepulgh @vpectBhd thd CV
may, possibly anong other things, subsequently return to the WC t hat
portion of thgretdnafdvestiéhat belongs to (i.e., that is destined for a M5 of)
the WC. Under this approach the M CV would have visibility (e.g., access,
et c.) [6@14@' | of theWe ) ddpathd és%ectg Qpéﬁ} dthetiRH WG fim kh&éﬁ]éa'ﬁ%h HPRis
Figure 2 and refer er%ce numgr al 200 depitct a possible logical 1 nplementation
of aspects of _a de%ggs lé&ge%th%ne %ér.ti cul ar arrangenent. The figures

ewa

depi ct anong Beiert Y ng £ >Psres Vahd"214 that for exanpl e provide

i nfor jon/data recei pt. and di spatch pabilities across possibly inter
alia Ewsirem appligusets Loy PR Vaeaﬁﬁﬂﬁﬁ%eafqlaﬁg%%ﬂ%@%%s teffepaysy 210 and

212 that for exanple provide interimstorage and buffering capabilities), a
Message or DapessiHicgindgyaspbiis 2P the présgnt ihwentioranpl e provi des i nt erconnecti on
capabilities), and DPEs 222 224.
[0046] The present invention will now be described with reference to the
accompanying drawings. In the drawings, generally, like reference numbers indicate
identical or functionally similar elements. Additionally, generally, the left-most

digit(s) of a reference number identifies the drawing in which the reference number

first appears.

DETAILED DESCRIPTION

[0047] In the discussion below aspects of the present invention are described and
illustrated as residing within a centrally-located, full-featured MICV facility.
Reference is made to U.S. Patent No. 7,154,901 entitled “INTERMEDIARY
NETWORK SYSTEM AND METHOD FOR FACILITATING MESSAGE
EXCHANGE BETWEEN WIRELESS NETWORKS,” and its associated
continuations, for a discussion of the concept of a MICV, a summary of various of the
services/functions/etc. that may be performed by a MICV, and a discussion of the

numerous advantages that may arise from same.



[ 0056] Figure 3 and reference nuneral 300 depict a possible |ogical

i npl emrentation of aspects of a DPE 302. A DPE may contain several key
conponentwoO-20Raseivers (Rxi 304 Rxa 314 in the di agram pCQusa@s/0§1382 306 b
316 and Q 310 d 320 in the diagram, WrkFl ows (WrkFl ow 308 WorkFl ow,
318 in the WD 2012/037114PCT/US2011/051382 di agram), Transmtters (Txi 312
Tx, 322 in the diagram, and an Adm nistrator 326. It will be readily

appar o one of ordinary.skill in the_.relevant. art. t hat nunerous ot her
oo ar o posihF BRIl ppRett SEEFIA A ART LA SDREA e sot o
one or nore Receivers (Rxi 304 Rxa 314 in the diagra 'get' nmessages from
a M CV DH andillystsyed as haemeldercdhy prcensrelioxder oYP)t é\ng%frwyﬁ)@mle, e 306 Q@
316 in the diagram) for subsequent processing. [0058] A dynam cally

updat eabl e seteabifedgheugh ampc@niguatimesof{ (PssBOGinGly aBi.cngrvae Qr n®1iOofJd ) 320 i n
the diagran) operate as internediate or tenporary buffers for incom ng and

out goi ng ness@g@snt JfAOFE] 4n eyl sfal lhidliHedatreadnec1&Bént OF a GME\Olor MRI1Eple
VWor kFl ows (Wor kFl owi 308 WorkFl ow, 318 in the diagran) renove incom ng

nmessages fromap oidd @G0 0lthdrS MR QMR- SHEUS PS gchsaggog?ol?' 1fei Diathe
of R tog it O Bne

di agram, performall quir operat on the nmessages, and
deposit the processed.-nessages. an intersredi ate or tenporary Queue (Q
310 Qd 320 i nERGIT AGPART LRSS REPU SR BORLAE S AF VT e AR T hed mor e
fully below. [0060]A dynam cally updateabl e set of one or nore Transmtters
(Txi 312 Tx, PSS asEnch. &ér‘%ﬂﬁ%/ cleant Hf:ﬁn&@@g@%wtlﬁ%@a@@%t@? SRFaics
internmediate or tenporary Queue (Q 310 Qd 320 in the diagram) and 'put'
t he messages warkangviogrthi(4)[20T6kae peeiwiiedt r at i ve Engi ne 324 provides a
| inkage to all of the different conponents of a DPE so that a DPE, al ong
wi th 40049f the di Afdhsthteddnpensnt snddefeaaeddPhumeey 10€, dndet ynegrudticdapl et el y
adm ni stered or managed 326. [0062] Wile portions of the discussion bel ow
w1 referencgrghneM a MICW 1120 RS be disposed between, possibly inter alia, multiple WCs
(WC, 114, WC; 116 > WC, 118) and multiple SPs (SP; 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:
[0050] 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 a
broad universe of SPs 122 = 124 (and other entities that nay be connected to the
MICV), and
[0051] 2) A SP 122 = 124 (and other entities that may be connected to the MICV)
with ubiquitous access to a broad universe of WCs 114 = 118 (and, by extension, to

all of the MSs 102 = 104, 106 = 108, 110 = 112 that are serviced by the WCs 114

- 118).
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readily apparent to one of ordinary skill in the relevant art that nunerous
ot her WD 2012/ 037114PCT/ US2011/ 051382 arrangenents are equally possible
and i ndessOoane/@Balihy wi thin the scope of the present i nPemusSeN.1/051382

[ 0063] Aspects of a MCV may 'plug into' different |ayers/levels of |egacy,
current, and/or future technol ogy and anong ot her things may for exanple
facilitate interoperation between such technol ogi es. [0064] For exanpl e,

from di tional .nmes i ng .con an entit such as far. exanple a WC, a
5p sudtE Y o By Rea T e v Bt 1w iR Rar G bt o Svs0
conpl exes, their Miltimedi a Message Service Center (MVSC) conpl exes, etc.
to connect to3&ess eig) &0 thej(My éeé\gﬁsMISi gat oF, ctey) enessaging Fa{ie’ nechani sm t hat
is exposed by a M CV and subsequently seamnl essly exchange nessage traffic.

[ 0065][6@A3] exanpl e, 1¥ AoWiCamuy eldit to aoak just theiresis-ofoetvexk massaginti signglsgch as a
WC, etc.) may direct aspects of their infrastructure to connect to a

singl e, sinpl gata,cans@ffickataadiCet ozlndinnﬂh@rafp@ﬁ@cmmm‘srw&unrahade&iﬁm?sed by a
M CV and subsequently seam essly exchange SS7-based and/or |P-base

signaling dat@,, Gregkalic PaFfst mEPGiidn 3¢ e wer { FiReknffariaingcEl ehapge (GRX)

data, location and presence data, etc. | 0|066] For exanple, froman |INMS
context: [ OOGMI& Figu C9 and reference nuneral 900 illustrate IMS three
| ogi cal planes: %’&E%@Tyf Services Plane 902. For exanple, one or nore
R TS VT T AT R W
Subscri ber Server éHSS) capability 912, a Call Session Control Function
(CSCF) capabi toia MIOY4 The MI(GY mayr poshibti am@g etherthingis)subsegpembyastuon ®, thet ¢.
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.
[0055] 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 Message or
Data Highway (DH 220, that for example provides interconnection capabilities), and
DPEs 222 - 224,
[0056] Figure 3 and reference numeral 300 depict a possible logical implementation
of aspects of a DPE 302. A DPE may contain several key components — Receivers

(Rx; 304 & Rx, 314 in the diagram), Queues (Q; 306 = Q, 316 and Q; 310 = Qq

320 in the diagram), WorkFlows (WorkFlow; 308 = WorkFlow, 318 in the

11



WO 2012/ 037114PCT/ US2011/ 051382 [0070]c) Network or Transport Pl ane 918.
Support, interfaces, etc. for, possibly inter alia, Voice over |IP (VolP)
920, W Fiwe2ai12/Batki ¢ Land Mbile Network (PLMN) 924, Pebirius2@wiossked

Tel ephone Network (PSTN) 926, etc. [0071]2) Figure 10 and reference nuneral
1000 depict how the different functional elenents of an entity (e.qg.,
carriers such as Ca 1002Cz 1010, 3Ps such as CPs and others, etc.) within

an ecosystem na I Into a access/ connecti on point 1032 -
e.g., elementd éﬁgga‘FP%?”@ﬁ(5&§%gg%tgﬁg#§PH£F W@ENé ‘kg PFi#hnspor t
Pl ane may plugén toa MCV s single access/connectlon poi nt 1018 1020,

el enents of c&#¢ilewvilthe kadidpapmeenyite ere ¢ adivaryeskilpingge rdewnpatthels s single
access/ connection point 1022. Simlar access points may be realized at 1024
1030. [ 0072] 3purkérguy ethdrlcoarpbneh eregrosableunsriabh DIPKOO i | | ustrate how t he

si ngl e access/connection point 1104 serves nuch |like a faade, behind which

connego@sylent i ti esA(dEnamicalRupdLEadlSiee bf afe rahdre REQ&verS PRx S3®h—>aRx CAs and
others, etc.) nay access one or nore of the virtual inplenmentations of a

M CV' s | ogicaj, b @ﬁg%ngjlg@c ﬂl%gsgges[ ROA3INIRErS 1DIrfI hd & kiforn 8% aRirk@hlclfe S

envi ronment grows a nges, as a carrler s busi ess needs and nodel's
change and evolyve car Q%T erV| etc. it can,
possi bly am)ngr PR Orar frjluges(rd 306 i 0%1%( and %ra 5 d Su lé%rg%oece%sﬁn% he

feat ur nd functlons tha are offered_ by) dlfferent conbi nations of the
virt uﬁﬁfﬁm ement ati ddﬁémt‘r‘ﬁ Iy upgaggpblesef 85?11669r Prg A ue qugﬁ g@p teéndi ngl e
access/ comruni cati on point. [0074]Add|t|onally pl aci ng the virtual planes
behi nd a si nng?)i(hak] 4 3R swihe fdpgram) operate as intérmediate or temporary buffers for

incoming and outgoing messages.

[0059] A dynamically updateable set of one or more WorkFlows (WorkFlow; 308 =
WorkFlow, 318 in the diagram) remove incoming messages from an intermediate or
temporary Queue (Q; 306 = Q, 316 in the diagram), perform all of the required
operations on the messages, and deposit the processed messages on an intermediate or
temporary Queue (Q; 310 = Qq 320 in the diagram). The WorkFlow component will
be described more fully below.

[0060] A dynamically updateable set of one or more Transmitters (Tx; 312 = Tx,
322 in the diagram) remove processed messages from an intermediate or temporary
Queue (Q; 310 = Qq4 320 in the diagram) and ‘put’ the messages on a MICV DH.

[0061] An Administrative Engine 324 provides a linkage to all of the different
components of a DPE so that a DPE, along with all of the different components of a
DPE, may be fully and completely administered or managed 326.

[0062] While portions of the discussion below will reference a MICV, it will be

readily apparent to one of ordinary skill in the relevant art that numerous other
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possi bly anmong ot her things, ongoing and dynam c changes, updates, etc. to
the WD 2012/ 037114PCT/ US2011/ 051382 physi cal inplenentation of a plane

Wi t hout aw9 20tp@cti4on, or interruptions to, any of the ecmusctl@dsBaLities.
[0075]4) Figure 16 and reference nuneral 1600 depict one particular IM
-centric arrangenent that is possible through aspects of the present
invention -- Networks A 1602, B 1606, and C 1610 represent hypotheti cal

| M5- enabl ed or | Ms- capabl e carrier 12 r.epresen

ypot et cal HEHEFRENSAAEATE B I aiHatee e HebE R Fors oke arsssnt s
services; and Network E 1608 represents a hypothetical fixed (e.g.,
Iandllne) caryveriqhat of fers, possibly inter alia, Digital Subscriber Line
(DSL) services. A MCV 1604 may anong other things tie together the

di f f e{@63]( di spar afspectsatfiadIGV inmyophatintol diffeptnt ldyessiieialonitepicy, cufumt,
depicted arrangenent is illustrative only and it will be readily apparent

to one of ordaifisrifutiéd tebhidlodyendreh@isaiberakihgs May forexBmMPLESaciliber
arrangenents are easily possible and indeed are fully wthin the scope of

the present ipyet ér&%nﬂe@s%e@ﬂs%l’ﬂe%ﬁﬁol&%eé he operation of a MCV is the unit

of information wthin a I's received, nanlpulated or otherw se
opera di spatched rior enV|ro ment s t oper ate
Pt W60y hos el fymybindife Rl p% e SRR T sy Rs: °h e
message, the unit of information wthi nore general. quanta of
data. Accor di FgrPlas W $ksuehas ¢k e@&ﬁ&@f@re&fﬂ@a&h&fﬁl\élassagﬁ PHVEF alia an
SM5 nmessage, a MVS nessage, an | M5 nessage, an E-Mail nessage, a Vol P data
stream a vi deenteiaiSYSE r eoamnlexes gheir ¥ulpmedia MesyaggeerdontentenddMSaD| , etc. ],
a voice tel ephone call, signaling and ot her command-and-control data, an
audi o data stceapiefes, gc, toaosm@rgto edingld,, silMedainolidpadde stcaimtkridich etecsafiimar e
applications, pictures and other static images, data from software

appl i cations gyeR e o@@vﬂ?% MR and WBsEQiba{1 O 3ukdidRGTé &3R8 ffic.
[0077]Wthin a M | exi bl e, extensible, and dynam cally configurable

| MO (ch es‘(]c’r exa”piiéo 6<a81§[eefrl?_>§1 %gdl{i%a?l;ﬁ&?eb Q&Hé{t% gﬁggsuéﬁ'a%r\%cl?ﬁc%”d

refer nuner al ur e an I nterna

representation of.a rece ta 3 nd 1

oo catly contay HirfsaSieiy TRt i S aﬁggiﬂeﬁgmz d5ordihTabe).

a body (1312 and 1508), etc., within which for exanple aspects of a received
quant a of dat#cnifiFige @P@@@r%@at1@3@5(1834@&%@%fgqpsqbzyque;\ﬂy AT Bty
physically be realized through any comnbi nation of possibly inter alia
proprietary detchasderifihbased andjanvik-Msed sigealBerdaiac EefddIyackesRalye Sewrce
objects, flat files, database entries, in-nmenory constructs, etc. [0078] For
pur poses of i {GRREY)REanting EXtldnkd (QRXPN¥EaCloddttand phdsecerdaya, stepport the

[0066] For example, from an IMS context:
[0067] 1) Figure 9 and reference numeral 900 illustrate IMS’ three logical planes:
[0068] a) Services Plane 902. For example, one or more Application Server (AS)

instances 904, Billing facilities 906, Reporting facilities 908, etc.
[0069] b) Control Plane 910. For example, a Home Subscriber Server (HSS)
capability 912, a Call Session Control Function (CSCF) capability 914, one or more

Media Gateway (MQ) instances 916, etc.
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recei pt and dispatch of information through possibly inter alia Short
Message Peer-toPeer (SMPP) via Transm ssion Control Protocol (TCP)/IP and
Mobi | e Appbi2eetison4Part (MAP) via SS7. Under such a contPexius2¢1003SB1)
Figure 4 and reference nunmeral 400 depict an exenplary incom ng SMS nessage
received via for exanple SMPP with for exanple the data el enents associ at ed
with the SM5 nessage 428 436 encapsul ated within a SMPP Protocol Data Unit
(PDU encapsul at withipn a TCP Se t.412 encapsulated within an I P
baoked 00" £ 00307 ) REntitik &t &rdisges BRGY JhiseS ey A 300 st PSRO B apl ary
i ncom ng SM5 nessage received via for exanple MAP with for exanple the data
el enent s assobicitaligs VRiehoYHdP SNBIFhI3Q e idhie ebbshlicdtand Mphilsi Metgolessage
Signal Unit (MSU 502) WD 2012/037114PCT/US2011/051382 [0081]3) Figure 6
and ref er ence(RiMi) 924, F0blid 8pitcheddl dgponb civwak (PSANGI20,.elvat is possible in
support of an SMS nessage received via for exanple SMPP, and [0082]4)

Fi gur go¢71and r ef er enepurdineadl reféhcd@ihetal a0y pegifiaiowcak diffdm@dndifdatl i s
possi bl e in support of an SMS nessage received via for exanple NAP.

[0083] 1t will el@ﬁeﬁt@%ggﬁ ¥ntﬁggﬁ%?9§nﬁ8 sﬁa‘?as%a RTOQ' @%Zylrgﬁ?,' .Jyfls squ'h Esh@Péﬁﬁd t hat

nunmerous al ternative arran nts, 1n connection wt or exanple different
Val

contexts (such,as inter.alia MBS P, .a voic .. sianaling data
comand: and- coREsorCoia™ dihirer Basin B LR ER:: afe HR IR en
communi cation protocols, are easily possjible [0084] A M CV includes anong
ot her el ement BOB! et T&t FigmERE oh 6370 9a|1p§2 Qeaﬁralb‘%lénqﬂarn&%%wr@gi ne (PE)
| ayer (see for exanple reference point 1220 in Figure 12) through which

i nf or mati on nisankpory Bleed wer phigel ©ra M:I@Héqﬁimgleacqqss/mnamnnmﬁﬁi1@38i-bn of one
or nore of the supported conmmuni cation protocols including inter alia SS7,
TCP/ 1 P, User [Elaglearnirodtaciel CoWDR)4 B&yvideeBlany nBiympheinBynMICAT s singleRSS) ,
SWMPP, Sinple Mail Transfer Protocol (SMIP), HyperText Transfer Protocol

gERH>T( TP) : Ext engdcbls-olYR&sid8ipotht 2022, PSiaS RN 6B iRG lay(bEYERized Mo 24MM 03 &I P,
, elcC.

[0072] 3) Figure 11 and reference numeral 1100 illustrate how the single
access/connection point 1104 serves much like a fagcade, behind which connected
entities (e.g., carriers such as C, = C, 1102, 3Ps such as CPs and others, etc.) may
access one or more of the virtual implementations of a MICV’s logical planes 1106
- 1110.

[0073] 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
the virtual implementations of a MICV’s logical planes all through the single
access/communication point.

[0074] Additionally, placing the virtual planes behind a single fagcade allows for,

possibly among other things, ongoing and dynamic changes, updates, etc. to the
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[ 0085] A PE | ayer may house a dynam cally updateabl e set of one or nore PEs
(PEI 1224 PEii 1230 in the Figure 12). A PE may, for exanple, |leverage a
body of fwexnilm711ext ensi bl e, and dynami cal | y updat eabl @eCtarstéigoses: on
information as it conpletes its tasks, including possibly inter alia:

[ 0086] A) Receiving incom ng and sendi ng outgoing traffic using any

conbi nati on of the supported communi cati on protocols, paradigns, etc. WO
2012/ 037114PCT/ US2011/ 051382 [0087] B) Perform ng vari ous extraction,

val i dati on, eﬂ?w}cﬁ&mﬁl?}Pﬁt&?tﬂ‘?“n‘bf,aR} BHRGUE ANY E’P&Ct Bt ARPEHRINA t-RaY of

el ements of an incom ng and/or outgoing data stream- e.g., source address,
destinati on atdrcesrectedtdi¢sng i ndi cators or flags, payl oad or body, etc.
The specific elenments that were just described are illustrative only and it
will 1He07dadi |y appaFenuie t@ammhefaéncomdinesd y 68Kk d¢dictiome tpheicnkk éManten@ict t hat
nunerous other elenents are easily possible and indeed are fully within the
scope of the pisgembnt thManpbRible (OS] Pedansrans plesdrit Myerasn OUSetRbAREBNt S Of
an incomng data streamw thin an | MO and/ or un-encapsul ati ng vari ous

el ements of af@UBIRR %At @6P(Hegfé%ﬁtrh gl')tﬁ@tiéam/l&e[ngﬂggl)r 1§-cGpduat 09 of PE

processi ng steps that was described above is 1llustrative only and it wl|
be readily appar.ent 0 rdi_nar kil] in the.,rglevant art that
nurrer ous. ot hevairigs ey 8 R bR RBR A fpothered e SR e b
within the scope of the present invention. [0090] A PE | ayer may be quickly
and easily scelf@d RastiRkrinirepka. MMSysepicrst (i Motaioph & LGB RETFRS dnal capacity
in response to increases in demand [e.g., nessage volune]), horizontally
(to for exanphwodticalipsdr(e.2f bmdinnenras phat obtisopessidleintes ohmpigialt i on
protocol), or both. [0091] A M CV includes anong ot her elenments a flexible,
ext ensi bl e, afubsdsibamica(DSL)senfi¢eguAaklIl€ VWHOK hh svinbagedhd?REnpayetogéher
reference nuneral 1232 in Figure 12). The WrkFl ow el enents of the PRS

| ayer may be ‘Ehg|dif§‘é1ér_1tt(gﬁ1§5rﬁ@[ ndiel iNBSERABIRRK) dAJirb@NaHagEhd Mplicted®
full-featured scripting language that i's based in part on the disclosures

oo 11, AP B BP0 A e, B
in the relevant art that numerous other arrangements are easily possible and indeed
are fully within the scope of the present invention.

[0076] Central to the operation of a MICV is the unit of information within a MICV
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 a MICV is a more
general quanta of data. Accordingly a MICV is natively capable of operating on inter
alia an SMS message, a MMS message, an IMS message, an E-Mail message, a VoIP
data stream, a video data stream [e.g., a movie, a video conference call, etc.], a voice
telephone call, signaling and other command-and-control data, an audio data stream
[e.g., a song, etc.], IM data, games and other software applications, pictures and other

static images, data from software applications such as games, etc.
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WO 2012/ 037114PCT/ US2011/ 051382 " System and Met hodol ogy for Extraction and
Aggregation of Data from Dynami c Content”) and nay support anong ot her

t hi ngs: [W02Bj2187RAr0cessi ng. For exanpl e, the autonmati cPamaSdynani3s2
determ nation of the type of content (e.g., an SM5 nessage, a Vol P data
stream a voice tel ephone call, signaling data, etc.) in a received quanta
of data and the preservation of sane in for exanple an I MO content

trans i-ng operatjons; billing activiti (includin ossi bl

o5 LIRS oo o BHCY 7858 PPt e SNy STisgrbIRMO Gee
reporting; the generation of a Feature Tag; etc. [0093]2) Routing. For
exanpl e, the Euexyppledtiswe 13 aadrefiereess mmegdslB0p iR 1armad eefessee pemeral
addresses; the exam nation of avail able routes and the application of
various criteid®, apbEights A8) inmyl hedinmpjoYedras @r ampinel Bregdthtomadfiaomceived
information, |east cost routing rules, M profile and preference

i nformati on, djlmﬁtaeoﬂdA{BadiAth\/IOB(tlB@iMESi)@fna? 16 G€BIWRH I poHsdlPintdtatia [e. g.,
data type, size, etc.], QS constraints, billing and revenue constraints,

etc.) to avaibahlensQubatrd Q384 bhd 8@, AoRRAGB[I fnd 95‘6)58?, e A RRich§bC-

[0094] 3) Switching. For exanple, directing (swtching) based on a selected
route data to_an ropriate outbhound delivery.channel r,exanpl e

et er ence. nunBaIPHIoSRoT OB Grep e Sy e Buks Y vE BRAPGse b B e T BT ha
was described above is illustrative only and jt will be readily apparent to
one of or di nat 10K B AR AYG BrbpRrTcd e rlized iy SLAVEORBINAEE 01 1§ os
are easily possible and indeed are fully within the scope of the present

i nvention. [ 0p®sibEointayatipowmpsictry fdath sisuqtercs.davFEMgesage Servaned) Ve arcerages

nunmer al 2000 depict aspects of a WorkFl ow environnent 2022 wherein possibly

inter alia: §09ectd flafikdy dandbasd dnyriesdjnisiemblhecangnbas, eaf. t hr eads ( Thr eadi
2002, Thread2 2004, Thread3 2006, ... Threadi, 2008) may be inter alia

creat ggg7sit art ed, pbd REslel 6f IPMRGFAR, RIthIBRBMS coftek@SIIRCY dyORPBEkt the
destroyed, etc. under control of for exanple the WrkFl ow environnent 2022.

A t her thi - : ' f

oneor mor e ol sapnp e By Rk o E SRR ITRK pb Ui CKAEPUR, SRR LR BEPRED Ve
ti f PR tc.). and i ngl d f pl

D oo OB i B R 50 ) B BB LRIR

portions of a PE |ayer, portions of a PRS |ayer, etc.). [0098]2) Different

el ements of aP¥f @@A%%M@rﬁpsgs nder sychrgodtexér t i ons of a PE | ayer,

[0079] 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.

[0080] 2) Figure 5 and reference numeral 500 depict an exemplary incoming SMS
message received via for example MAP with for example the data elements
associated with the SMS message encapsulated within a Message Signal Unit (MSU

502)
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portions of a PRS |ayer, etc.) may comuni cate, interact, etc. wth various
of the threads (Threadi 2002Threadi, 2008) (see for exanple 2010, 2012, and
2016) . [ 0w02)Ry03vAani ous of the threads (Threadi 2002 ThireadiS01208882 may
anong thensel ves comuni cate, interact, etc. (see for exanple 2014).
[00100] 4) Various of the threads (Threadi 2002 Threadi, 2008) may

communi cat e, interact etc wth inter alia a Shared Menory Regi on (2020)

(see f xanmpl e 2 01 The billi ti.vities w.thi RS | ayer
a0 Tor her ¢ i Hgeusieand ratetter pigers Sl distamyBRmglival g B fon
may take any nunber of forns and may involve different external entities
(e.g., a car rPesibl insuppErsgicanehyIS anesazaeirageivsd| vig fry exyaplemMBR\Ande bureau, a
credit or debit card clearinghouse, a financial institution, etc.). A

bi I I'i @082 ansact i o) Etgyreﬂrmﬂdudkrenpessmbtay7@01¢1epictajIiy@oth[:ﬁﬂal(l)M]OHOZﬁﬂnet is
appearance of a line itemcharge on the bill or statenent that a M5

recei ves fronmpdieiblik. supSH ORI SMN@eshge gfigediiadotédiple ¥RYM or the
debiting of a debit card. WD 2012/037114PCT/US2011/051382 [00104]3) The

( el eCt[()ﬁBy c, etc. )Itt\x/rlﬁ@\%fr@ardﬂ?fag{)éf@tﬂsto 0[19 Qtl%ltﬁ} gﬂ?ﬁ ngﬁlg%tatﬁét%nf&oﬁn

i nvoi Ce, statenent etc he Routlng portlon of a PRS l'ayer may

| everage a co rehens ve x1b erc
(i nai car ed, - aPBE ARt %Ontls%ﬂeﬂn A0 Pty BRER B e 12)

to support, pOSSIb| i nter alla ou operatlons Such_a | ookup
facility may Piowae™Mar Kt taaztoic\?é?a %a@ﬁlgg e)ta. ShnRRdsand-gqnerol dgtay g

nmonment in tinme what carrier services the Tel ephone Nunmber (TN) 1-7
03-555-1212 ?softwaphapplisation dats ete/) awgliffpreniSiommueicatpnpratopols, gre edsily. doe
@i gconpany . conP", etc. Anmong

possible.

[0084] A MICYV includes among other elements a vertically and horizontally scalable
Protocol Engine (PE) layer (see for example reference point 1220 in Figure 12)
through which information may be received and/or transmitted using any combination
of one or more of the supported communication protocols including inter alia SS7,
TCP/IP, User Datagram Protocol (UDP)/IP, Really Simple Syndication (RSS),
SMPP, Simple Mail Transfer Protocol (SMTP), HyperText Transfer Protocol
(HTTP), Extensible Messaging and Presence Protocol (XMPP), MM4, MM7, SIP,
GRX, etc.

[0085] A PE layer may house a dynamically updateable set of one or more PEs (PE;
1224 = PE, 1230 in the Figure 12). A PE may, for example, leverage a body of
flexible, extensible, and dynamically updateable configuration information as it
completes its tasks, including possibly inter alia:

[0086] A) Receiving incoming and sending outgoing traffic using any combination

of the supported communication protocols, paradigms, etc.
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ot her things such a | ookup facility may address (1) the conplexities that
are associated with all of the different TN nunbering plans, schenes, etc.
t hat exi swoantumdiithe worl d; (2) the conplexities that acrras2wittoh3sor| dw de
Mobi |l e Nunber Portability (MNP) regines; etc. A nore detail ed depiction of
such a | ookup facility is presented in Figure 14 and reference nuneral

1400. Such a |l ookup facility may consist of, possibly inter alia: [00107]A)
An El ni ¢ Nunbegr i ENUM .faade 1410 through whic ossibly inter alia
var i odOkeES (1 BhoaTelma0n i Srgtha. 1H)REy. o Mgt ng
inquiries, receive routing responses, etc. [00108]B) A dynamcally

updat eabl e se#tcaiPesHiEny PN ﬂ“@re@mwm@rlycmma@aé@s optieping B pipaDat das e

1412 I n-Menory Dat abasen 1414 in the diagram that optionally house or host
sel ect ed dat asquireecddddisnglestpmsisn bildressnemrodalgiindicatatsaor filagmpaylCadrpokodye

Routi ng Database [CRD] 1416) to provide, as one exanple, optinal
performance. etMOTRO IpblcHFaicld AN (HdER 010 Q%L aBbel ARLOBY tkakivA oRgalnd Ti WEI Kuery
Facility (RTQF) 1422 through which inquiries may be dispatched real-tinme to

aut horitati ve, Qo iﬁpaﬁ&‘t‘ﬁﬁ 2t or@har§%RITPh&he (VARSI OMIENImAGH Qh&t r at or s)

8}
around the world. RTQF 1422 may support nultiple conmuni cati on channel s,

di , | c. h i bly int. | i : /
Laos. ' toei b TP el Muat Y BB MMl et "7

conprehensi ve routing information for, possibly inter alia, TNs within all
of the differ®¥2AQ- nunbering pl ans, schenes, etc. that exist around the
world. A CRD 1416 nmay receive updates (e.g., dynamcally, on a schedul ed
basi s,[0@88d. ) from @h\Encepsivlitingvagensredersensy off angideorning ldati saigampodsin b yMOnt er
alia, donestic 1418 (such as, for exanple, froma Local Exchange Routing
CGui de [ LERQ , affd/@mnesneapsul ating & afibudddemeos bid dutpyinddat Rirsdm ifoinoim BAOt er s

[ NPACs], etc.) and international 1420 (such as, for exanple, from Hong

Kong, [fegum t he Uni tRAcA1098PPE pRicessing &) kRdi]viasl RdsitRd faB&Vd ik tivusagtigtescr i bed

above may support a w de range of address types including anong others a TN
(such as 703- - . t , P Unj.form
Resour ce Iden('?rlﬁ iaégﬁ%ﬂlb,% Suc aggé)r glﬁtﬁg?g? E%{@E}gﬂ%ﬁlﬁﬁgﬁ e,relgva?iélarthﬁt (such
as tel:+19257652333 a Uniform Resource, Locat or ((URL), et QQ0112] The
Routing porti %W?f?“%étb?@rf)%%ﬁé% Hig§s Pﬁ‘?&ﬁﬂl}/epoésﬁ”%e%?ugﬁ’ll ,edéif&@H%i["Ba%r} nd
dynami cal ly configurable intelligent routeback nechanism Such a mechani sm
may inter ali¥oBtphBEPIeANEATIIEPN( such as for exanple a WC) sending for

exanple all of their out-of-network (e.g., SM5, MV5, etc.) traffic, data,
etc. {G0WIM CV wi t A REhleyémtat bé genkly noditabiackaled citkn iverticall i to dori axatipk;

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.

[0091] A MICV includes among other elements a flexible, extensible, and
dynamically configurable WorkFlow-based PRS layer (see reference numeral 1232 in
Figure 12). The WorkFlow elements of the PRS layer may be ‘glued’ together by a
Message Routing Language (MRL, a full-featured scripting language that is based in
part on the disclosures found in U.S. Patent No. 6,735,586 entitled “System and

Method for Dynamic Content Retrieval” and U.S. Patent No. 7,240,067 entitled
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WO 2012/ 037114PCT/ US2011/ 051382 1) Return (optionally augnented with
various indicators and/or other data elenents, optionally with various data
el enent s woansfrmed or mani pul ated, etc.) to the entitycofustéianspezti on of
the traffic, data, etc. that was received fromthe entity that the entity
is able to deliver itself (e.g., where the entity has in place a bilateral
agreenent with a particular destination entity) for subsequent delivery by
the entity. 2 Lvery, he MCV, of that partion of the.traffic,
ot etc ¢ habstaat nERsioEH bk Shiiacbi it Ressetiondt Tt oSG o o
deliver itself (e.g., where the entity has no bilateral agreenment with a
particul ar deSPntaait) ¥l way syppprt among othgy thipgsel | | gent rout eback nechani sm
may | everage inter alia aspects of a | ookup facility as described above.

By way0@#2] hypot het i) &ocessargp|Ioricraople; thg astonBNS ank d gagec demitminaoon ofitbe VS
(whose WD has the TN 703-555-1234 and is serviced by WC ABC) to another M

(whose VD hastybbef ddWtal le.§§5n 9RiBmandgd, 8 BAP\datetreliv, WoiXy@)ephdhe call,
intelligent routeback nmechani smmay enconpass inter alia the follow ng
activities: g nalin%)dagz(gtrc."’}ci?ﬁ h R&eRRE qQAntBf Gatd G54 {h'agntrésgﬂfaﬁglg{)_?ssa%?esinffBP ma
recei ved quanta of "data. I'n the 1 nstiant exanple the destination address
(i.e., TN) 301-555-98 woul d be extracted fromt.he received message.
2) Aut hor t  at PURTE PUREY Py "ERE SR o B F b e U7 coe

I"den
supports, etc. each destination address. In the instant exanpl e WC XYZ
i‘é@ﬂ

a

woul d be i denPFsPiPSHPTALNYEAKRE VTS AXA RGNS AT GHOH B SUPRT f repoFpe:
301-555-9876. This activity may involve inter alia one or nore internal
and/ or ext er ntie geepaiain ofratdaguk dpgioser at i ons (such as for exanpl e against a
CRD), one or nore queries (through for exanple a RTQF) WO

2012/ (609814 PCT/ US2D)1 RoG6AB 8Por cagiaples the faothoeixainp resohmien of deminetiMCartd/drs, a
conbi nation of internal and/or external repository |ookup operations and

queries, etc. source addrdsQs; €% RBhfhatibMoLARNEEIE kQNReMdhé RHIRAGSESSIaRguf an
SM5 nmessage a MCV may during this activity inter alia leverage a RTQF to:

(a) dispatch ga. 1 . i ) t. for
exanple a WC (ghtaﬁ ﬂﬁgﬁgfyg géclg(lfh\g}é qﬁlaéégﬂlg{eggﬁ \Kgslggﬁ%g 1%%0}51%%%15, 2‘%%%:3% ng
possi bly anon ther things_.an International Mobile Subscriber, Identity
CIVBL ) var o SHEE ByletLd Boel s rilo aisi s PaRy Aty ol <
containing inter alia the returned I MSI value, to actually transfer,
exchange, et crecgibed gnpthefdaigle sarftita peisis. ead«Qes FaNtRaspbikee #sssage.
(The SRI nessage sequence and the FSM nessage sequence nay take any nunber
of forns i nclredemyg donsterintal dt@) wmvAiehle cancsNahimoreadt aSpemidaraise dehstipniite

[ ANSI] LocationRequest, etc. as defined in the Tel ecommuni cations |ndustry
Associ[e094pn [ TI M EBestvitoning. Foddisinple slirdttidgaeachifd asedtdn Ds@gaed fdueat i on)
or an International Tel ecomrunication Union [ITU MAP_SEND ROUTI NG | NFQ,
etc. as defingd, {dad Hfpr rﬁ?@ou‘tb(@tnﬁlﬁlﬁé}g%héﬂn%?{s'e@ﬁ?‘r)exalﬁ 1eFRRRMCE hRAbE:
flexi ble, extensible, and dynamcally configurable set of rules to

determ ne int 34aiIniPa u\@@%her to: A) Route a received quanta of data
back to the entity f om\/\)ﬁich it was received (optionally augnented with

vari o jndi cators_and/ or other data elenents, optiaqnally wth_ varjous data
el errei&%dsﬁ ransf or nEef eﬁtalﬁ&ﬁf pitvifies ghat gag fiyscr@r«‘d b‘g%vgilbﬁiPS¥mV&ongr g el i very

by that entity to an appropriate destination.
will be readily apparent to one of ordinary skill in the relevant art that numerous other

activities are easily possible and indeed are fully within the scope of the present
invention.
[0096] For purposes of illustration Figure 20 and reference numeral 2000 depict

aspects of a WorkFlow environment 2022 wherein possibly inter alia:
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WO 2012/ 037114PCT/ US2011/ 051382 [00122] B) Deliver a received quanta of data
(optionally augnented with various indicators and/or other data el enents,
opt i onal Iwownt2n3vari ous data el enents transformed or namRCpaiSatieds1382c.) to
an appropriate destination. [00123] The set of rules may take any nunber of
forms and nay anong ot her things range from sinple associations, such as
for exanple: 00124]Source WCDest i nati on WCActlon [ 00125]

sers OO or el ol Bl et orey R REBT e Rkt TRl

associ ati on woul d result i n possibly anong other things delivery by the
M CV of the Shgeats¥ife - (bperbr0Bymay gaimerediawraatedy slarte allpwed toarsraie

and/ or other data elenents, optionally with various data el enents
t ransf or ned oer armcuitp,LqUéﬂse@d, swipped, degrofed XvZ unfl@Cb3aplldfdosetangfle thel es may be
physically realized as any conbi nati on of one or nore of inter alia flat

files (such awdigFloanpbemé 028 |atonLaneahdbepanabedonahteasds hepsr fil es,
etc.), databases, specialized data structures, etc. with any one or nore of

same residi nge)!a léif'eaﬁ;e @sﬁgcftg)()f M SirflGe Qfen%ﬁpd’fta%l QI -as [f&(&g%%)-'éhe set

of rules may optlonal clude a range of other information
portions of a PE layer, portions of a PRS layer, etc.) and/or a single thread may for

example realize aspects of one or more elements of a MICV (such as for example
portions of a PE layer, portions of a PRS layer, etc.).

[0098] 2) Different elements of a MICV (such as for example portions of a PE layer,
portions of a PRS layer, etc.) may communicate, interact, etc. with various of the
threads (Thread; 2002 = Thread, 2008) (see for example 2010, 2012, and 2016).

[0099] 3) Various of the threads (Thread; 2002 = Thread, 2008) may among
themselves communicate, interact, etc. (see for example 2014).

[00100] 4) Various of the threads (Thread; 2002 = Thread, 2008) may communicate,
interact, etc. with inter alia a Shared Memory Region (2020) (see for example 2018).

[00101] The billing activities within the PRS layer may among other things yield a
billing transaction. A billing transaction may take any number of forms and may
involve different 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:

[00102] 1) The appearance of a line item charge on the bill or statement that a MS
receives from her WC.

[00103] 2) The charging of a credit card or the debiting of a debit card.
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paranmeters, etc. including inter alia: [00133]1) Informational, error,
status, etc. codes. For exanple, logic, rules, data, etc. associated with
t he formawQ 2etva3ctiure, content, etc. of one or nore inf@CFAS2@NAFI38ErT OF
WO 2012/ 037114PCT/ US2011/ 051382 status, etc. code values that nay be
generated, nodified, etc. and which nmay optionally augnent a received
quanta of data. For exanpl e: A) Wien routing a received quanta of
data o the enti fromwhich it S eived a M CV may include one
Eﬁ&g’r“ or or O&L@Lgﬁ?‘:&oﬂb& Ft(‘idéfanﬁtwa%ﬁstr“flﬁsat may anong ot her things be
custom zabl e based on inter alia various of the needs of the entity,
vari o801981 t he needs The genpeatigney an divoices sfatsimeat icsn of sane. B) Wen
delivering a received quanta of data a M CV may include one or nore error
or ot H@0106hf or mat | tmaRoctoggmrtitrac! MBS dayenmapidverage hicogprdensvs tferitdabl e
based on inter alia various of the needs of the destination entity, various

of the needs ghlableeetd OV¥kuPfachite ARBIcMBY, MeiQft aS@fEhigh level, aSROGLEODEE MRY
take any nunber of fornms including si rrpl e (nuneric, al phanurrerl c, textual,

etc.) values, 150NR ¢34 b8 1Y )atjotéﬁ§$or?fggssﬂﬁ ntEXAAP t?rouﬁn%lﬂﬁ&%pgﬁs‘. %%t:h gonposi te

val ue m ght corrprlse four” sep nts - Protoc User Error, Provider

I rk b d
nurber of vay SOkl H%‘éfs“i%?e%?eoa&%m6%1%“5%%38&%&8% SATUAERGASH ), 2"

Transformations. For exanp any portl on_of (e. data eI ement in) a
recei ved quanfﬂaled‘fhad‘a*’trﬁernséflwﬁ‘é thsa ke IpRhoae Sy m e é'ﬁ]g? éT?Péd555ha|5b%d “Wépt aced,
altered, etc. Illustrative portion (data elenent) exanples include inter
alia an | M8l emltyesrviaedMbbiSIe a@lbsss kit berohh ndegb adetpSer.vbeBsei gimalg Net wor k
Nunber (MSI SDN) val ue, a Mbile Switching Center (MSC) val ue, etc.

As just one sothpl @ingX angh Llook@Biciliey man allddels M athéeomPaxigesahdi@re t hi ngs a
‘real' IMSlI value may be received by a MCV in for exanple a SRI Response

nmessage and, {Qbhdiu QG \A drAMSAiPERGE TN rﬁﬁht%h‘ﬁgglang%héﬁgs eQuent dxyfsibe
included in for WD 2012/037114PCT/ US2011/ 051 exanpl & ot her (e.g., FSM

,et C. ) e fssage$ hdle e o(%ldd t%)qﬁ% go ﬂeml ie ¢ ngt S%\\/Vlﬂ} %r‘zfdvv%t Il\)Ilg‘mPé Num &

artificial valu risi er alra’s ynamc val ues

for each of ew . Code [I\/CC, FFPIle Net é1 B$ and a
Mobi | e 3ubsc?1p%f@2’ﬂrtéié e dinpete: [ SR dﬁﬁai\(b Ti‘?})rl‘:té%@aq\%}l gfﬂ?ﬁ 'nyQthSr t he
val ues sel ected from based on, derived from etc. internal M CV equi pnent
nunbers, | ookpigsansgsi iadiicweufeed eferenctarumentlUidgo. pudthe nokup icilirnyy etc.)
may be dynamically generated by a M CV and, follow ng various processing
steps, may subssguepbyitieiitaciliaded in for exanple other (e.g., FSM
nessages that are dispatched by a M CV.
[00107] A) An Electronic Numbering (ENUM) facade 1410 through which possibly
inter alia various PRSEs (E; 1402 = E, 1408 in Figure 14) may connect, submit
routing inquiries, receive routing responses, etc.
[00108] B) A dynamically updateable set of one or more In-Memory Databases (In-
Memory Database; 1412 = In-Memory Database, 1414 in the diagram) that
optionally house or host selected data (including, possibly inter alia, data from a

Composite Routing Database [CRD] 1416) to provide, as one example, optimal

performance.

21



3) Delivery channel. For exanple, one or nore delivery channels may be
identified by inter alia type (such as for exanple SS7, |IP, etc.); by

sub-t ype we.2g12/03MaR, SMPP, EM /UCP, etc.); by absol ute ecTrst@tioyssaddress;
by link, port, etc.; by alias; etc. The set of rules may be

dynam cally adm nistered (1) through any nunber of channels including inter
alia WW¥based interfaces, APls, etc. and (2) by any conbination of inter

alia epresentatjyve(s)., external..ent] ( - epresentative(s),
ote T06200] *BPe oS A KEhSRimetS Sy PG R Ui grand vhER T EREE TR
800 capture various of the interactions or exchanges that m ght take place
during the préderxeieddeadftinmtouhamgalivgdedies emeh ps.dp wsmgle. dhbasianpeRbs t he
TN 703-555-1234 and is serviced by WC ABC [' Source Operator' 802 in the
di agrani, to MmiBjstratvosaerodbdhbswbile ANRBQE-183%maSs6@pmmdmikipser vi ced by WC
PQR [' Destination Operator' 806 in the diagram). O interest and note in
Fi gure 8 are: coMuRi0dEAdADGatd 1 bt R&bBB 2tc[ QA pdsshvly apasdliapsy7 816
that may (a) be physically realized as any conbi nati on of one or nore of

inter alia flah4f irtesp(s8ghups/ibosmeramp et gxt files, CSV files, etc.),
dat abases, specialized data structures, etc., (b) contain inter alia a

fl exi 1nEXt ensi bl.e, m cal.ly configurable.set .of route/deliver
ut s TUEHAT S T hookT b CRR UG unY G aPieh ok s B hfimatiNTS, SGuioty
(c) be popul ated, .adm ni stered, etc. through any conbination of one qr nore
means i ncl udi W@eriahﬁ,e‘%N%lWitﬁmﬁirﬂféh% e Rum g&)éﬁ%ﬁl@?ese%: thgy Kidny
conbi nati on of one or nore channels including inter alia WWVbased
interfaces, ARPynd dieovorjd0LERR)41% mrO¢ceiva updates (gegs dynamically, on a
MAP_Send_Routing I nfo_For SM preparatory nmessage from WC ABC (see 808).

[ 00144] 3) Aft essheddepbaid, aig. )\faunh ansnypnibaes sSourgesantfeadstinasdifg,pokdibliyrigter

possi bly anong ot her things extracting a destination address [the TN

301- 555- 4567] alfd, @dmbiR IMAR (SRAGs ROME 1L, Tt FPocadWxRhARR FuBhY IRESage and
authoritatively identifyi néS%?he WC [WC 'PQOR] t hat servi%fegg t he %esti nation

dd th [ ' af Q. t
message (see M0 ORRe aEd Fe R B b e R A ARG 8, oY
MAP_Send_Rout i Info F S 12 ini i bl
among ot Rt (HPAGE AReTRET L ST TR Pt I CHadb e e T EovDNt Pl s

the TN 301-555-4567) and an address of the MSC that currently services the
destination v@ngfiematspzl) After consulting a set of rules (including inter
alia 816) the MCV returns to the source WC (WC ABC) a
VAP_Sdo@ilIRbut i ng_| AflookepriagiyResiesnrded nbssagey suppbHianyidg rgngs of bddresnong
ot her things: WD 2012/037114PCT/ US2011/051382

types including among others a TN (such as 703-555-1234), a Short Code (SC, such

and

as 46625), a SIP Uniform Resource Identifier (URI, such as
sip:mark @mydomain.com), a Tel URI (such as tel:+19257652333), a Uniform
Resource Locator (URL), etc.

[00112] The Routing portion of a PRS layer may include a flexible, extensible, and
dynamically configurable intelligent routeback mechanism. Such a mechanism may
inter alia support an entity (such as for example a WC) sending for example all of
their out-of-network (e.g., SMS, MMS, etc.) traffic, data, etc. to a MICV with the

intelligent routeback mechanism aiding in the:
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A) A customerror code, the IMSI value, and the address of the MSC that
currently services the destination WD (see 814) for the 'route back' case
(where WovoB@Misli14subsequent |y deliver the SM5 messagepPCTars2011/051388) An
"CK' error code, the IMSI value, and the address of a physical, virtual,
etc. node, network elenent, etc. wwthin the MCVv 804 for the 'deliver' case
(where the M SC wi | | deI iver the SI\/B nmessage) . Wi le Figure 8 depicts

an | T rient ed se f han interactions it .will be readi

o R one of DoRarFafapoRsiny Semenisd I wiine etorm abot FBF dfpes
styles, protocol, etc. of exchanges or interactions (including inter alia
an ANSI - or i en¢le@eststoptignallypwish vameusdlatieslemesnty trynsfiprgncelps impanigydaied. 5ice) toFor
exanple, Figure 21 and reference nuneral 2100 depict various of the

i nteractions the esttiyhdige pottivatof mhayinaftit adaga, picathat das reagivedEoprtbe eststytigntof  an
SM5 message where aspects of the environnent are |Pbased. The

hypot heti cal exanityasablbad dMBieitleeaNwittrabr\etifyaudseflaoda BNaSMB message.
It will be readily apparent to one of ordinary skill in the relevant art

that numerous ﬁegﬁént%fh Qﬂ&l%cﬁsﬁ%@ﬂoh%n ?drtéhﬁsegﬂ&ltﬂgh%gy b?ttlferen@iw a MvB
messages; | M5 nessages; P— addressed artifacts plication data;

WAP- b xchange nes nal.i n nd- c roI
appl i @@?ﬂ ﬁ etc. %)aPE thfrP(/I %sszgletg\? Oeft%l%:aq]p Omon%fﬂ}f’ trrg%ﬁrdﬁgasgtsc 0 ALig
illustration, the flowhart that is presented in gure. 19 and reference
nuneral 1900 SfVed Sopdhs sty drat tlicenipt syingblado fifﬂavler f Cee"hrathe cOliter a
hypot heti cal PRS | ayer that is possible through aspects of the present

i nvention (wkdsn 'amfﬂ%%mmﬂwtﬁfﬁm@m@@éﬂmﬁoﬁ@i‘rtitﬁ)xarrpl e steps 1916 and
steps 1918 capturing aspects of the various activities that may be carried
out byo0@risint el | i gantintelbigtethractkbavkahahnsivg. mdy0RL&iclner Bt aeseof 1262,

1264, 12721276, 12821286 that are depicted in Figure 12 are a | ogical

representati oRoRfip fbRitPASEBlivedabblé.pl € physical repositories that may be
inplenented to support inter alia, configuration, routing, profile,

rroni tibbﬁ% | 0ggi ng g%‘?%&%&ﬂetlcﬁf éﬂi &R/Bﬁ%ﬂgoe(h S TRGn Ry %@{fr&ﬁ%ﬂé' tories

may b nented tion tonventi on 1 onal

Dat abase Man ough hj e

Systems. (COBNERGyHo fr??f‘ﬁﬁﬁrﬁ r%%?@féfﬂ@b@@ s N RENC ST aitang Behe

or through any other equival ent facr | i t| es. [00152] The Adni ni strator 1290
that is depi cMSAWhesEW g%has tho THY -2 %ﬁ’&éwlcﬂbéwﬁﬁ@rﬂl ve control
over all of the different conponents of an environnent through, as one
exanpl e, a Woinkaligsht eoutigblack WAl anbas ey iencenpaas enterl aiawhd follbwingemdiivities:
apparent to one of ordinary skill in the relevant art that nunmerous other
interflogag](e. 9., a Eatwtiheetk odfodRRktiteibh @ddBsegfidaf fRgeikéd gidnaces [ APl ],
etc.) are easily possible. [00153]A MCV nay nmintain one or nore

repositories {8, 0 thé%%%%?&@mﬁﬂéi thje%ﬁgtmatl@)géédﬂe& (11: YNNG 38255510896 Wlufd be

sel ected details of all admnistrative, analytical, processing, routing,
etc. activiti 88; nsa tion. %4% Records (TDRs); the results of

ted rom the r Cel essa .
Extracti on- Transtormat| on- atr ons; etc. may be recorded.

Arong [86{1%5 thi ngs2) iu%h%rlrt'ﬁ VeiSI 1tdgrgtifglsngrﬁé/ entlty %’Sedth%?véﬁj %?getrwces supports,

etc. each destination address. In the instant example WC XYZ would be identified as
servicing the destination address (i.e., TN) 301-555-9876. This activity may involve
inter alia one or more internal and/or external repository lookup operations (such as

for example against a CRD), one or more queries (through for example a RTQF)
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WO 2012/ 037114PCT/ US2011/ 051382 1) Schedul ed (e.g., daily, weekly,
etc.) and/or on-demand reporting with report results delivered through SM5,
MVS, etc.woespageds t hrough E-Mil; through a WWV basedPradaiskoiips1382 c.

2) Schedul ed and/or on-demand data mining initiatives (possibly |everaging
or otherw se incorporating one or nore external data sources) with the
results of sane presented through Geographic Information Systens (d Ss),

vi sual i zati on, etc faC|I ties a r

Teasages. t hr ST B BRATPIEHE Qugi e oA Base e THEH T g st aha/St Stggaph ous
aspects of the present invention can be inplenented by software, firnmare,
hardware, or Rysitsysokp PRatieRsedauelgsgeife 17 illustrates an exanpl e
conmput er system 1700 in which the present invention, or portions thereof,
(such[&MJﬁescribedF@bnvemhmdemnmemﬁgnmﬁh&w4mMmﬁﬁﬁgc%m1$MShmp&&neﬂM@ﬂVas
conput er -r eadabl e code. Various enbodinents of the invention are described

in terms of thiagdedaniliLacioiPpuiteralt)isteeiBe/RDQFAS (@) dikgaeh g this
description, it will becone apparent to a person skilled in the rel evant

art how to i andg or
conput er arCE@%g%?gﬁggﬁﬁnhﬁﬁﬁPégﬂ?aﬁﬁ?gggg%gﬁ$¥g8 %%%ﬁ esggﬁgsor ﬁgre
processors, SUC rece1V ac%esifeerf;'Jgﬁlse mpe’s(s)é:eesso{ammoélos%@ be g 3 ert a pHr pose
processor or genera dr POCEsEaTE” PrLedsh VAP TORNEC_E " to a
conmmuni cation_infrastructu 1702 (for. ex | e, or a network).

Conput er syst @ﬁqrwmabwﬁﬂ? Sepsatibe Tdehtisy ﬁ@ﬁe{ﬁlye f?%éﬁﬂ dhtPaic8riabl y Random
Access Menory (RAM), containing possibly inter alia conputer software

and/ or data 1E@mard$mmwg@3§§mm;sagezc@m.a/lmsg.gaer alia the retiwperpM el valyst em
1700 may al so include a secondary nenory 1710. Secondary nenory 1710 may

i nclude, for exanalletraasthaetchdngk edr theesSMS hkssapernadbacabledasit oFSYE dri ve
1714, a nmenory stick, etc. A renovable storage drive 1714 may conprise a

f1oppy disk dRes\penseamg@ggbet(qﬁe SR ehediado¥ 8equRRccod (RaFS M $Kssdid ¥GuerRelhash
menory, or the l'ike. A renovable storage drlve 1714 reads from and/ or

wites to a r%g%%bh&nﬁér%ﬁ&ﬁls‘iﬂélﬁhﬁéﬁﬁeﬂ dﬁlaaan")ﬁhén&ﬂ%ﬂlo%@%darcﬁ removabl

storage unit may conprise a magneti c tape, optical disk,

etc. which is rea en to b ra drive 1714. As
Wi bo appr oGRS Loliins ke ol ph HRE b Freo i S Patrou bl o
storage unit 1716 includes a conputer usable storage nmedium 1718 havi ng
stored t her ei MdpERsABIOgiatigh éTIAd(rE)I@Ft@@iﬁpwe&tn%lea‘fee[Eéﬁdif‘berofa@Caﬁqa?@@)

In alternative inplenentations, secondary nmenory 1710 may i ncl ude ot her
si m | ar neansorf arIngraenalgl dawputercgioodfaens [[d] ot her i nstructions to be
| oaded into conputer system 1700. Such means may include, for exanple, a

renovabl e st ovrge SEND_RGCFINGAINFO,idid. ak Hafttedlid 22 Q Exanu) .35 ofecHltahion®ans
may include a program cartridge and cartridge interface (such as that found

in vi dgepgme devi g%ns&1ﬁ§M¥ﬁQieeeml¥ a%ﬁ'd?nz(rﬁféﬁlhy BShRRrdBIASRBE Riles

rogr anmabl e Rea y nor y , or Progfamrable Rea y nory

P b Read- Me EP bl'e Read-Only Me

[ PROM ) and iate ot her renovable storage units 1724 and
i nterfaces 17%§E£Inn ¥ A9 ovf%%tg%gPe and data to be transferred fromthe

1700 ST <o’ 33'4{%#75%&5 AFBHH ST bk T el v&hlgﬁﬂﬁ‘r’%e&eiﬁéim

1728 such as, possibly inter alia, a keyboard, a nouse, etc.
2012/ 037114 pg‘pp@g,gb@;ppgg@lm gmented with various indicators and/or other data elements

optionally with various data elements transformed or manipulated, etc.) for possibly

inter alia delivery by that entity to an appropriate destination.
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Comput er system 1700 may al so include an output interface 1730 and a range
of output devices 1732 such as, possibly inter alia, a display, one or nore
speaker s,wet2012/037114 Conput er system 1700 may al so i ncl nde/us2@o/mss: cati ons
interface 1734. Conmunications interface 1734 allows software and/or data
1738 to be transferred between conputer system 1700 and external devices.
Comruni cations interface 1734 may i nclude a nodem a network interface

(such Et hern card), a co ni catjon or a Persqnal, Conput er
Voror JOBZBE [t or nit iGIAF heedpePaRt O JHEMORow b i B rah oBhe 1§ ke,
Software and/or data 1738 transferred via conmuni cations interface 1734 are
in the form ofdisatpsning/arotieerdatacherpeys. optienadlytwighyaious da@eiesadnet i c,
optical, or other signals capable of being received by comuni cati ons

i nterface 173dansTiresd os ngniglufktdd/ 8€.)ap en pppwpdad deginetomuni cati ons i nterface
1734 via a comuni cations path 1740. Communi cations path 1740 carries

si gnal[goi@3yl may beThdt 6NRiMdsaaiGks gn YhiEb& of ¢asendinh3erm @it dte& thiagphone
line, a cellular phone link, a Radio Frequency (RF) link or other

communi cat | On&ng@%ﬂﬁéﬁ le associatioﬁ‘§, sHél‘?&js ﬂope}gzﬁﬁéﬁczdocumnt , the terns
"conputer progr n1ned|uﬁ1" "conputer usable dium" and "conputer readable
nediugﬁigﬁierally refer to nmedia such as renovable storage unit 1716,

r emovalbV 3t or age uni t 1754, "and ¥4 D8 nst A1Te i n hard di sk drive
1712.[@®%§?Is carried over comruni cations path 1740 can al so enbody the

| ogi c i bed herein: Conputer program nedi um and conput er usabl e medi um
can alééii' fer to nmenories, such as main nenory 1706 and secondary nenory
1710, W20 can be mend?y senicondii@tors (e.g. Dym&dit®Random Access WO
2012/3@@ 4PCT/ US2011/ 051382 Menory [DRAM el enents, etc.). These conputer
progr ]éﬁéducts are nmedns for protH'di ng sof t war e ®°8 Eoiput er system 1700.
Cbnpu;&@fgiograns (also called conmputer control logic) are stored in main
menor and/ or secondary nmenory 1710. Conputer: prograns may al so be

recei ia communi cations.interface 1734. Such conputer progranms, when
execuﬁ@@éﬁlnaWﬁ@ng%ﬁﬂﬁ%@?S89%?6ﬁ#%?%%“?o i npl enent the present invention as
di scussed herein. In particular, the conputer prograns, when executed,

enabl d038tessor 1irdhe instanhprasiriatthe shove sberls asecidtion ypnldireswtingmresitlyesent

i nvention, such as the steps di scussed above under paragraphs 47-155.
Accordi ngly, suctg ctbepbings dglinegy byrther P € o€ ite SMAtmaskdger(sptafnatihe conput er
system 1700. Where the invention is inplenented using software, the

software nay Qensdn@dedith Rartous OMFICHEK apd/BP6HRBE PitPEldaienBNébtioaaltedith Mafous
conput er system 1700 usi ng renovabl e storage drive 1714, interface 1722,

hard drive 1742, QfnfeRRMURLGAMLOSANpEhlaCac $I3f:c xyz. The invention is
al so directed to conputer program products conprising software stored on

any c r useab dium._ Suc of twar e, .when executed. .in ene or_ nopre
a2 SPBE G ng” debfe SO Mgl B VNS Bl PR (S REr Gt oB s SR
descri bed herein. Epbodi ments of the inventiqn enpl oy any conputer abl e
or readabl e @%ﬂwﬂgﬁaﬁ%é}mﬁw PRXARPIE t s BRI a@f@%’%ﬁ%ﬁ@%
useabl e mediuns include, but are not limted to, primary storage devices
(e.g., any typlgscfic.idadbmeacoesslisrd dotasfrucismsoridariph snyoerege ndegiofsang e. g. ,
hard drives, floppy disks, Conpact D sc Read-Only Menory [ CD-ROM di sks,

Zi p di sks, t apeslingnagdebdbf asndédronagide ceonpasy nopitdrgal st or age devi ces,

M croel ectromechani cal Systens [ MEMS], nanot echnol ogi cal storage devi ce,

etc.) 60@1@2] comuni ¢Rd i@ Bf ABEH HAPoftRONAHy inthdded raisk of\Weher information, logic,
2012/ 037114PCT/ US2011/ 051382 wi rel ess communi cati ons networks, |ocal area

net wor ks, mﬁd&¥§%ggmpgkwg&5agghg&fg@gts, etc.). I n the discussion

above nention erence was e on several occasions, for purposes of

illus ti,on, to S MMVS, . etc. nmessage traffi Such references re not
it endl0 be oxhhulHPURHISHAE BrP SRR HE CHYb I SR Bl RECS: IR Sor s
disclosed. It will be readily apparent to one of ordinary skill in the

rel evant art ¥¥egiatadMethdbiaab sracias: eonsgntads. £f oRe PLEPHg nfaimatonal sararne
message, an E-Mail nessage, a VolP data stream a video data stream|[e.g.

a novie, a video conference call, etc.], a voice tel ephone call, signaling
and ot her command- and-control data, an audio data stream|[e.g., a song,
etc.], IMdata, ganes and ot her software applications, pictures and ot her
static imges, data from software app%gcations such as ganes, etc. are
easily possible and, indeed, are fully"within the scope of the present

i nventi on. It is inportant to note that the hypothetical exanples
that were presented above, which were described in the narrative and which
were illustrated in the acconpanying figures, are exenplary only. They are

not intended to be exhaustive or to limt the invention to the specific
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The followng |list defines acronyns as used in this disclosure. CSCF Cal |
Session Control Function CSV Conmma- Separ at ed Val ues DBMS Dat abase
ManagenerwOlyetwemibH Dat a Hi ghway DPE Data Processi ng ERGITAS20mRAK 382

status, etc. code values that may be generated, modified, etc. and which may
optionally augment a received quanta of data. For example:

[00134] A) When routing a received quanta of data back to the entity from which it
was received a MICV may include one or more error or other informational codes
that may among other things be customizable based on inter alia various of the needs
of the entity, various of the needs of the MICV, or a combination of same.

[00135] B) When delivering a received quanta of data a MICV may include one or
more error or other informational codes that may among other things be customizable
based on inter alia various of the needs of the destination entity, various of the needs
of the MICV, or a combination of same.

[00136] Such codes may take any number of forms including simple (numeric,
alphanumeric, textual, etc.) values, composite values, etc. For example, a
hypothetical composite value might comprise four separate elements — Protocol User
Error, Provider Error, Delivery Failure Cause, and Network Result — and be
organized in any number of ways such as ‘50/0/0/0,” ‘50101010,” ‘50000000,” etc.

[00137] 2) Data Transformations. For example, any portion of (e.g., any data element
in) a received quanta of data may be manipulated, transformed, mapped, replaced,
altered, etc. Illustrative portion (data element) examples include inter alia an IMSI
value, a Mobile Subscriber Integrated Services Digital Network Number (MSISDN)
value, a Mobile Switching Center (MSC) value, etc.

[00138] As just one simple example, consider an IMSI value. Among other things a
‘real” IMSI value may be received by a MICV in for example a SRI Response

message and, following various processing steps, may subsequently be included in for
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example other (e.g., FSM, etc.) messages that are dispatched by the MICV.
Alternatively, an ‘artificial’ IMSI value (comprising inter alia static, dynamic, etc.
values for each of a Mobile Country Code [MCC], a Mobile Network Code [MNC],
and a Mobile Subscriber Identity Number [MSIN] with for example any or all of the
values selected from, based on, derived from, etc. internal MICV equipment numbers,
lookup tables, counters, index values, pointers, offsets, etc.) may be dynamically
generated by a MICV and, following various processing steps, may subsequently be
included in for example other (e.g., FSM) messages that are dispatched by a MICV.

[00139] 3) Delivery channel. For example, one or more delivery channels may be
identified by inter alia type (such as for example SS7, IP, etc.); by sub-type (e.g.,
MAP, SMPP, EMI/UCP, etc.); by absolute or relative address; by link, port, etc.; by
alias; etc.

[00140] The set of rules may be dynamically administered (1) through any number of
channels including inter alia WWW-based interfaces, APIs, etc. and (2) by any
combination of inter alia MICV representative(s), external entity (e.g., WC)
representative(s), etc.

[00141] For purposes of illustration, Figure § and reference numeral 800 capture
various of the interactions or exchanges that might take place during the processing of
an SMS message (sent from MS A, whose WD has the TN 703-555-1234 and is
serviced by WC ABC [‘Source Operator’ 802 in the diagram], to MS B, whose WD
has the TN 301-555-4567 and is serviced by WC PQR [ ‘Destination Operator’ 806 in

the diagram]). Of interest and note in Figure 8§ are:
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[00142] 1) A repository 816 that may (a) be physically realized as any combination of
one or more of inter alia flat files (such as for example text files, CSV files, etc.),
databases, specialized data structures, etc., (b) contain inter alia a flexible, extensible,
and dynamically configurable set of route/deliver rules such as those described above,
static and/or dynamic data, etc., and (c) be populated, administered, etc. through any
combination of one or more means including inter alia manual, automatic,
programmatic, etc. via any combination of one or more channels including inter alia
WWHW-based interfaces, APlIs, etc.

[00143] 2) A MICV 804 receives a MAP_Send_Routing_Info_For_SM preparatory
message from WC ABC (see 808).

[00144] 3) After completing various processing activities (including possibly among
other things extracting a destination address [the TN 301-555-4567] from the
MAP_Send_Routing_Info_For_SM preparatory message and authoritatively
identifying the WC [WC PQR] that services the destination address) the MICV
dispatches a MAP_Send_Routing_Info_For_SM preparatory message (see 810) to the
destination WC (WC PQR) and receives back a
MAP_Send_Routing_Info_For_SM_Response message (see 8§12) containing possibly
among other things an IMSI value for the destination WD (the WD that has the TN
301-555-4567) and an address of the MSC that currently services the destination WD.

[00145] 4) After consulting a set of rules (including inter alia 8§16) the MICV returns
to the source WC (WC ABC) a MAP_Send_Routing_Info_For_SM_Response

message containing possibly among other things:
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[00146]

[00147]

[00148]

[00149]

[00150]

A) A custom error code, the IMSI value, and the address of the MSC that
currently services the destination WD (see 814) for the ‘route back’ case (where WC
ABC will subsequently deliver the SMS message), or

B) An ‘OK’ error code, the IMSI value, and the address of a physical, virtual,
etc. node, network element, etc. within the MICV 804 for the ‘deliver’ case (where
the MISC will deliver the SMS message).

While Figure § depicts an ITU-oriented set of exchanges or interactions it will
be readily apparent to one of ordinary skill in the relevant art that other types, styles,
protocol, etc. of exchanges or interactions (including inter alia an ANSI-oriented set,
an [P-oriented set, etc.) are easily possible. For example, Figure 21 and reference
numeral 2100 depict various of the interactions or exchanges that might take place
during the processing of an SMS message where aspects of the environment are IP-
based.

The hypothetical examples that were presented above focused on an SMS
message. It will be readily apparent to one of ordinary skill in the relevant art that
numerous other paradigms are easily possible including inter alia MMS messages;
IMS messages; SIP-addressed artifacts; application data; WAP-based exchanges; E-
Mail messages; signaling, command-and-control, application, etc. data; IM messages;
etc.

For purposes of illustration, the flowchart that is presented in Figure 19 and
reference numeral 1900 depicts various of the activities that may take place under a

hypothetical PRS layer that is possible through aspects of the present invention (with
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for example steps 1916 and steps 1918 capturing aspects of the various activities that
may be carried out by an intelligent routeback mechanism).

[00151] 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.

[00152] 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.

[00153] A MICV 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 results of
Extraction-Transformation-Load (ETL) operations; etc. may be recorded. Among

other things, such repositories may be used to support:
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[00154] 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.

[00155] 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.

[00156] Various aspects of the present invention can be implemented by software,
firmware, hardware, or any combination thereof. Figure 17 illustrates an example
computer system 1700 in which the present invention, or portions thereof, (such as
described above under paragraphs 47-155) can be implemented as computer-readable
code. Various embodiments of the invention are described in terms of this example
computer system 1700. 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.

[00157] Computer system 1700 includes one or more processors, such as processor
1704. Processor 1704 can be a special purpose processor or a general purpose
processor. Processor 1704 is connected to a communication infrastructure 1702 (for
example, a bus or a network).

[00158] Computer system 1700 also includes a main memory 1706, preferably
Random Access Memory (RAM), containing possibly inter alia computer software

and/or data 1708.
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[00159]

[00160]

[00161]

Computer system 1700 may also include a secondary memory 1710.
Secondary memory 1710 may include, for example, a hard disk drive 1712, a
removable storage drive 1714, a memory stick, etc. A removable storage drive 1714
may comprise a floppy disk drive, a magnetic tape drive, an optical disk drive, a flash
memory, or the like. A removable storage drive 1714 reads from and/or writes to a
removable storage unit 1716 in a well known manner. A removable storage unit 1716
may comprise a floppy disk, magnetic tape, optical disk, etc. which is read by and
written to by removable storage drive 1714. As will be appreciated by persons skilled
in the relevant art(s) removable storage unit 1716 includes a computer usable storage
medium 1718 having stored therein possibly inter alia computer software and/or data
1720.

In alternative implementations, secondary memory 1710 may include other
similar means for allowing computer programs or other instructions to be loaded into
computer system 1700. Such means may include, for example, a removable storage
unit 1724 and an interface 1722. 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 1724 and interfaces 1722 which allow software and
data to be transferred from the removable storage unit 1724 to computer system 1700.

Computer system 1700 may also include an input interface 1726 and a range

of input devices 1728 such as, possibly inter alia, a keyboard, a mouse, etc.
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[00162] Computer system 1700 may also include an output interface 1730 and a range
of output devices 1732 such as, possibly inter alia, a display, one or more speakers,
etc.

[00163] Computer system 1700 may also include a communications interface 1734.
Communications interface 1734 allows software and/or data 1738 to be transferred
between computer system 1700 and external devices. Communications interface
1734 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 1738 transferred via
communications interface 1734 are in the form of signals 1736 which may be
electronic, electromagnetic, optical, or other signals capable of being received by
communications interface 1734. These signals 1736 are provided to communications
interface 1734 via a communications path 1740. Communications path 1740 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% <<

[00164] 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 1716, removable storage unit 1724, and a hard disk installed
in hard disk drive 1712. Signals carried over communications path 1740 can also
embody the logic described herein. Computer program medium and computer usable

medium can also refer to memories, such as main memory 1706 and secondary

memory 1710, which can be memory semiconductors (e.g. Dynamic Random Access
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Memory [DRAM] elements, etc.). These computer program products are means for
providing software to computer system 1700.

[00165] Computer programs (also called computer control logic) are stored in main
memory 1706 and/or secondary memory 1710. Computer programs may also be
received via communications interface 1734. Such computer programs, when
executed, enable computer system 1700 to implement the present invention as
discussed herein. In particular, the computer programs, when executed, enable
processor 1704 to implement the processes of aspects of the present invention, such
as the steps discussed above under paragraphs 47-155. Accordingly, such computer
programs represent controllers of the computer system 1700. Where the invention is
implemented using software, the software may be stored in a computer program
product and loaded into computer system 1700 using removable storage drive 1714,
interface 1722, hard drive 1712 or communications interface 1734.

[00166] 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
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wireless communications networks, local area networks, wide area networks,
intranets, etc.).

[00167] In the discussion above mention reference was made on several occasions, for
purposes of illustration, to SMS, MMS, etc. message traffic. Such references were
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
other quanta of data including inter alia IMS message, an E-Mail message, a VoIP
data stream, a video data stream [e.g., a movie, a video conference call, etc.], a voice
telephone call, signaling and other command-and-control data, an audio data stream
[e.g., a song, etc.], IM data, games and other software applications, pictures and other
static images, data from software applications such as games, etc. are easily possible
and, indeed, are fully within the scope of the present invention.

[00168] 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
[00169] The following list defines acronyms as used in this disclosure.
eer
AMSI American National Standards Institute
API Application Programming Interface
AS Application Server
CD-ROM Compact Disc Read-Only Memory
CP Content Provider
CRD Composite Routing Database
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CSCF Call Session Control Function
CSvV Comma-Separated Values
DBMS Database Management System
DH Data Highway
DPE Data Processing Engine
DRAM Dynamic Random Access Memory
DSL Digital Subscriber Line
EIA Electronic Industries Alliance
E-Mail Electronic Mail
ENUM Electronic Numbering
EPROM Erasable Programmable Read-Only Memory
ETL Extraction-Transformation-Load
FSM Forward Short Message
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
IMSI International Mobile Subscriber Identity
IP Internet Protocol
ITU International Telecommunication Union
JMS Java Message Service
LERG Local Exchange Routing Guide
MAP Mobile Application Part
MCC Mobile Country Code
MEMS Microelectromechanical Systems
MG Media Gateway
MICV Messaging Inter-Carrier Vendor
MMS Multimedia Message Service
MMSC Multimedia Message Service Center
MNC Mobile Network Code
MNP Mobile Number Portability
MRL Message Routing Language
MS Mobile Subscriber
MSC Mobile Switching Center
MSIN Mobile Subscriber Identify Number
MSISDN Mobile Subscriber Integrated Services Digital Network Number
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
PSTN Public Switched Telephone Network
QoS Quality of Service
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Transmn ssi on Contr ol

Tel ecomruni cations I ndustry Association TN Tel ephone Nunber
Dat agramwoabeasli11WRI  Uni f orm Resource ldentifier

Locat or

Prot ocol TDR Transaction Detail Record TIA

UDP User
URL UmiCfrarspoiResB8z ce

RAM Random Access Memory

RDBMS Relational Database Management System
RF Radio Frequency

RSS Really Simple Syndication

RTQF Real-Time Query Facility

SC Short Code

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

SRI Send Routing Information

SP Service Provider

SS7 Signaling System Seven

3p Third Party

TCP Transmission Control Protocol

TDR Transaction Detail Record

TIA Telecommunications Industry Association
TN Telephone Number

UDP User Datagram Protocol

URI Uniform Resource Identifier

URL Uniform Resource Locator

VoIP Voice Over IP

WAP Wireless Application Protocol

WC Wireless Carrier

WD Wireless Device

WWW World-Wide Web

XMPP Extensible Messaging and Presence Protocol
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What is claimed is:

1. Within a message processing facility, logically disposed between a first wireless
service provider and a second wireless service provider, a server-based method for directing

a quanta of data, the server-based method comprising:

receiving, at the message processing facility, the quanta of data from a sending entity
that includes at least the first wireless service provider, the quanta of data comprising a

destination address and content;

based on the content, identifying a content type;

encapsulating at least the content, the content type and the destination address of the

quanta of data in an internal message object (IMO);

identifying, using at least routing data and aspects of the destination address, a

receiving entity that includes the second wireless service provider;

based on at least (a) a set of rules comprising delivery routes available to the sending
entity and known to the message processing facility, (b) the receiving entity, and (c) the
content type, augmenting, within the IMO, portions of the content to be sent to the receiving
entity and portions of the content to be routed back to the sending entity with at least one of:
one or more indicators, additional data elements and transformations of various data
elements, de-encapsulating the content within the IMO, and returning, to the sending entity,
a portion of the content that the sending entity is able to deliver itself before delivery of a
portion of the content from the sending entity to the receiving entity that the sending entity is

unable to deliver itself.
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2. The server-based method of claim 1 wherein the content type is one of (a) a Short
Message Service message, (b) a Multimedia Message Service message, (c) an [P Multimedia
Subsystem message, (d) an E-Mail message, () audio data, (f) video data, (g) signaling data,

or (h) application data.

3. The server-based method of claim 1 wherein the receiving step, the returning step,
and the delivering step each utilize at least one of (a) an Internet Protocol or (b) Signaling

System Seven.

4. The server-based method of claim 1 wherein the portion of the content returned to

the sending entity is augmented with one or more new values.

5. The server-based method of claim 1 further comprising transforming the portion

of the content that is returned to the sending entity.

6. The server-based method of claim 5 wherein transforming comprises the results of

one or more transcoding operations.

7. The server-based method of claim 1 wherein the set of rules is operable to
determine whether the sending entity is configured to deliver the quanta of data to the

destination address without further assistance from the message processing facility.

8. The server-based method of claim 7 wherein the set of rules comprises an

indication that the sending entity has a bilateral agreement with the receiving entity.
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9. Within a message processing facility, logically disposed between a first wireless
server provider and a second wireless service provider, a processor based system configured

to direct a quanta of data, the processor-based system comprising:

a first gateway configured to receive the quanta of data from a sending entity that
includes at least the first wireless service provider, the quanta of data comprising a

destination address and content;

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

least:

(a) based on the content, identifying a content a type,

(b) encapsulating at least the content, the content type and the destination address of

the quanta of data in an internal message object (IMO),

(c) identifying, using at least routing data and aspects of the destination address, a

receiving entity that includes the second wireless service provider,

(d) based on at least (1) a set of rules comprising delivery routes available to the
sending entity and known to the message processing facility, (ii) the receiving entity, and
(ii1) the content type, augmenting, within the IMO, portions of the content to be sent to the
receiving entity and portions of the content to be routed back to the sending entity with least
one of: one or more indicators, additional data elements and transformations of data
elements, de-encapsulating the content within the IMO, and returning via a second gateway,

to the sending entity, a portion of the content that the sending entity is able to deliver itself
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before delivery of a portion of the content from the sending entity to the receiving entity that

the sending entity is unable to deliver itself;

a repository configured to preserve aspects of the results of the plurality of

processing steps; and

an administrator configured to control the workflow modules.

10. The processor-based system of claim 9 wherein the content type is one of (a) a
Short Message Service message, (b) a Multimedia Message Service message, (c) an [P
Multimedia Subsystem message, (d) an E-Mail message, () audio data, (f) video data, (g)

signaling data, or (h) application data.

11. The processor-based system of claim 9 wherein the first gateway and the second

gateway are realized as either (a) one single device or (b) two or more separate devices.

12. The processor-based system of claim 11 wherein the realization supports at least

one of (a) an Internet Protocol or (b) Signaling System Seven.

13. The processor-based system of claim 9 wherein the portion of the content

returned to the sending entity is augmented with one or more new values.

14. The processor-based system of claim 9 wherein the portion of the content

returned to the sending entity is transformed.

41



15. The processor-based system of claim 14 wherein the portion of the content is

transformed using results of one or more transcoding operations.

16. The processor-based system of claim 9 wherein the set of rules is operable to
determine whether the sending entity is configured to deliver the quanta of data to the

destination address without further assistance from the message processing facility.

17. The processor-based system of claim 16 wherein the set of rules comprises an

indication that the sending entity has a bilateral agreement with the receiving entity.
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