SYSTEM AND METHOD FOR ENHANCED MESSACE | NTERMVEDI ARY [0001] This
application clains the benefit of U S. Provisional Paten: Application
No. 60/915, 730, filed on May 3, 2007, which is herein incorporated by
reference inits entirety. BACKGROUND Field of the Invention [0002]
The present invention relates generally to tel ecommunications

servi ces. | t L0 Lon._relates to
capabiliti e&%Mﬁ?ﬁ@f‘iﬁPf@&%@wQ@@é&EEﬂWMY of
vari ous nessagi ng paradigns including, inter alia, IP Miltinedia
Subsyst em II\/S) Background of the Invention [0003] As the "wreless
revol uti Ikont i nuedhisaPpisation claimathe benafitiohbicY. Pavritiona) Paten Mypilication
Subscri ber (M5), for exanple a user of a Wreless Device : WD) such as
a nobile tel eph(N9e50/§1BVQ&(M¢WM3Et3c20Q7hWhthS keweiniimodpdogtedibyeferkaes
Carrier (W), of their WD grows substantially. [0004) One
consequence of smuherdiregyowi ng i mportance is the resulting ubiquitous
nature of Wbs - i.e., Mss carry themat alnost all tines and use them
for an ever- increasing range of activities. [0005) Coincident with
the "social expBaCRGCROINYDs technol ogi cal advances have yi el ded,
anong ot her things, new communi cati on paradi gns such as IMs. '1
[0006] I M5 is arsddBeft fiveRflodext Generation Networking (NGN)
architecture that, anbng ot her things, provides a franework for a
col | apseﬁ;ombl |l e and

Tf'né 5reégcnt invention relates generally to telecommunicatiors services.
More particularly, the present invention relates to capabilities that enhance
substantially the value and usefulness of various messaging paradigms including,

inter alia, IP Multimedia Subsystem (IMS).

Background of the Invention

[0003] As the ‘wireless revolution’ continues to march forward the *mportance to
a Mobile Subscriber (MS), for example a user of a Wireless Device ‘WD) such as
a mobile telephone, a BlackBerry, etc. that is serviced by a Wireless Carrier
(WC), of their WD grows substantially.

[0004] One consequence of such a growing importance is the resulting ubiquitous
nature of WDs — i.e., MSs carry them at almast all times and use them for an ever-
increasing range of activities.

[0005] Coincident with the ‘social explosion’ of WDs technological advances

have yielded, among other things, new communication paradigms such as IMS.



services infrastructure (e.g., a formof Fixed Mbile Convergence
[FMC]) in support of, possibly inter alia, the ubiquitous delivery
of a wide range of (voice, data, multinedia, etc.) services to end
users (such as, anong others, elSs). [0007] Descriptions of the
architecture, function, etc. of M5 nmay be found in various of the

specific @n docurreg}dﬁ froméagﬁ %J;Nrd Gener.atjion Partnership

Pr oj ect @ P) i ncl ud’Rds @ FigndagdizsaiNext Gragrstipn NEtwosking (NG ia@hltecture
23.228. 100081 The need exists for an infrastructure that allows the
full universe ofhatRmongpothesthires; providesDiameworkefant ealkpsedractifecing dixed
in the new communi cati on environnment/paradigmI| M. SUMVARY OF THE

| NVENTI ON [ 0009FerVices infragtmivture (evgsd foom,of &iyed MabilefConuérgbnsedy M) in
characterizec as | M5 Exchange or | MsSx, provides such capabilities

and addresses vaupportofgossibly iftepilia, tl'i&&lbhﬁ.ﬁt@ﬁﬁde@«béry@if@'vh@é‘%%' b\@bicar €
associ ated with sane. Anong other things |MXx may: [0010] Provi de

key i nteroper abihthinultiaRafl skl kﬁlc@fo%a usé%mna. &t BRb ?&%bﬂs' Q%)
di sparate fixed providers (such exanpl e, d? ne carri ers)

and WCs. [ppf]011] 2) 5@§dn:ph&?st&hﬁ tﬁf‘e@ @%Meﬁre@é O?Q:efmaygggg@‘h

services such as, possibly iInter a I'a, Séssion  Initration
SI P t | at f 001 d
ooty Shmrt HHBL SIS R o i Pl

t he usef ul Ilfe of. nments of nfrastruycture, various
| egacy WDs, et oF cygd!ﬂﬂ nc?uae ng,r% or example, ¥‘\éct‘:hmcal gpecx catlilon 23.228.

[0008] The need exists for an infrastructure that allows the full universe of MSs,
through their WDs, to seamlessly participate in the new communication
environment/paradigm IMS.

SUMMARY OF THE INVENTION
[0009) The present inVention, aspects of which may be characterizec as IMS
~ Exchange or IMS, provides such capabilities and addresses various of the (not
insubstantial) challenges that are associated with same. Among other things
IMSy may:

[0010) 1) Provide key interoperability capabilities across, among other entities,
disparate fixed providers (such as, for example, landline carriers) and WCs.

[0011] 2) Facilitate the seamless operation of important services such as,

possibly inter alia, Session Initiation Protocol (SIP) across multiple networks,

platforms, etc.



[ 00131 In one enbodi nent of the present invention there is provider
an internmediary systemfor interconnecting nultiple IP Miultinmedia
Subsystem (JM5) networks. The systemincludes at | east one input

unit selectably connectable to a first I M5 network fromwhich a
nessage i s received, at |east one output unit selectably connectable
to a sec | M5 net t hropgh whi ch i d nessage can, reach a -
desti nat fb@gzlad dress \M}; ﬁ)do‘éld?) tég%%'ssé‘i’p%ég‘isn 88 JustyRme papsiti iiynpoteniatly
conpl ex operable to mani pul ate aspects of, and alter at |east a
portion of, sai @xisadiagéhe usefut bifeaf yariousraleraents ofraWIC’ simfrastaustire, etatiowso
said output unit. In a preferred enbodinment, the PRS conpl ex
perfornms a rout leggcoPddmeicon based on a destination address of said
nmessage. [00141 These and other features of the enbodi nents of the
present [00¥dHntion, &l ompembddimerief thegiréseniavdntion viend Bpesvidesidnl be
nore fully appreciated upon a reading of the follow ng detail ed
description in emegiedtdry Oystem i itB@ommetOrd MuRPle W MMitNGdia SiRkfem (IMS)
DESCRI PTI ON OF THE DRAW NGS 100151 Figure 1 is a diagrammtic

presentation of s | 3 1| :
0016) Fi gure 2" SoReg R HelTRIats IReh oft gkt Rl Bhpethic

| M5 pl .3 ik (F ' trates | 9ai cal .
oBeeTes: or EORHAS BTl WhloH ARG EREILEY b OE Bl i
g ol - SOEMRY kPhenlal'tS o ¥cohd s RISl Sk baia hdfuab L

reach a destination address, and a process, routing, and switching (PXS) complex
operable to manipulate aspects of, and alter at least a portion of, saic message
received from said input unit and sent to said output unit. In a preferred
embodiment, the PRS complex performs a routing operation based cn a
destination address of said message.

[0014] These and other features of the embodiments of the present i1vention,
along with their attendant advantages, will be more fully appreciatec upon a
reading of the following detailed description in conjunction with the associated

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]) Figure 1 is a diagrammatic presentation of an exemplary Messaging Inter-
Carrier Vendor (MICV).
{0016} Figure 2 is a diagrammatic presentation of the three logical IMS planes.



[00191 Figure 5 provides a detailed illustration of aspects of | IVBX.
[0020] Figure 6 illustrates an exenplary encapsul ation artifact.
(0021] Figure 7 illustrates elenents of an exenplary routing facility
[0022] It should be understood that these figures depict enbodi nents
of the invention. Variations of these enbodinents will be apparent
to persons skilled in_ the relevant art(s) based on the teachings -
cont ai ned@Md} ei n. DETAgWED ihmuers prangNalydogic)! coenpetions afimultig: paraersne
invention build atop, and extend substantively, the concept of a
centrally-locat d¥Sx¥ull-featured MCV facility. Reference is nade to
U S. Patent No. 7,154,901 entitled "I NTERMEDI ARY NETWORK SYSTEM AND

METHOD F@RIBRCI LI TATIRNgbESSAHagfaomtiyGresBidiredY thyVikobi5Hp e hAboHSf "

and its associated continuations, for a description of a MCV, a

summary of vari qusthde [bpiRalaMYplagsMitcINSps/ etc. that art perforned
by a MCV, and a di scussion of the nunerous advantages that arise

f 024] As | b ) F 2 f | 100
VIOV 1200y b di SpoReh BT e BHed kOl T SRR T Dl ¢ s

WCL 1 144 MCX 118 i | tipl vi ce. Provid SP,
(SPl 122 f@&gb\( 124))Jﬁg‘{rﬁgrf@%&g“@?’g@%m!f&%ﬁ g{};‘}/"lnc ifagf | o e{?\e(

t ities. A.MCY.120 thus. 4 sinpl e,
o tor valBIL' T ouei ndidlisy lishmisy ceimsne pERy cxeamTy redine Ty |
capabilities that praovide, possibly inter alia: [00251 1) A WC (}g\cl
114 9 WolP02iB and, byt enldhe usdersigod thet theproligumes depict gmbadiments g6t

108, 110 9 112 that are serviced by the WC WC1114. WC, 118)
invention. Variations of these embodiments will be apparent to persons skilled in

the relevant art(s) based on the teachings contained herein.

DETAILED DESCRIPTION

[0023] Aspects of the present invention build atop, and extend substantively, the
concept of a centrally-located, full-featured MICYV 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 description of
a MICV, a summary of various of the services/functions/etc. that are performed
by a MICV, and a discussion of the numerous advantages that arise “rom same.

[0024] As depicted in Figure 1 and reference numeral 100 2 MICV 120 may be
disposed between, possibly inter alia, multiple WCs (WC, 114 - WC,;118) on
one side and multiple Service Providers (SP, SP, 122 -> SP, 124) or: the other

side thus “bridging’ all of the connected entities. A MICV 120 thus. as one



wi t h ubi quitous access to a broad universe of SPs SP1 1229 SPy 124,
and [00261 2) A SP SPi 1229 SPY 124 with ubiquitous access to a broad
universe of Ws (WC1 114 9 WCx 118 and, by extension, to all of the
Mss 10'! 4 104, 106 9 108, 110 9 112 that are serviced by the WCs
WC1 114 4 WCx 18), [0027] General | y speaki ng a M CV may have varying
degrees -of visibili ess, etc,) to the (M5 F9 M5, MS 44
SP, etc.) messagifple le?‘%[?’?lg’d“a)[ @%SIS’P“Q‘)S "A"“WE fRspatiingcdeliveryy valvesadd, sic.
their out-of-network nessaging traffic to a MCV. Under this
approach the M Gopakdlifies that peowdes pessitiyt iptegeliyy. , access, etc.) to just
the portion of the WC' s nessaging traffic that was directed a the

M CV by [@0G258] WC. [ 0029]A YC AWAEL 1dy> 8VEclt] 8tand,ibyuexeensibh, adif ofttheMSs 102 -
nmessaging traffic to a MCV. The M CV nmay, possibly anong ot her

t hi ngs, subseque#] W06r-&t L8N K0t N HE abdRbvicddWylthow @ wd, g 4npswagi rsg
traffic that belongs to (i.e., that is destined for a M5 of) the WC

Under this appr asaghubifetol saéemulacbrctka\&ﬁu%ksﬁlobsm Sy, (2-9sp, PECRRE
etc.) to all of the W2 s nessaging traffic, ‘] I MBx ext énds t he

concept _gipag Centr al by-A 8ppeihy by ﬁm&mw@agéu@gc?es FPBRLAAVI of

away, and to t he exteht possi isdlating a

W iR I T eOTEL PR ERR db b BiemaSe.st gﬁag%%ﬁéﬁ%ﬁ?ﬁf’mﬁ
. ; 1 _ : .
Gitreront ont i od0h LR 4 tRaceig e or VeLireModtin y
inter alia,_carriers) my 00311 To hel p illustrate aspects
of | MBx' @@Yhm e accé%%‘?réﬁhﬂﬁégméﬁ(tﬁ@%f“ay have varying degrees of visibility (e.g.,

access, efc.) to the (MS €-> MS, MS € SP, etc.) messaging traf-ic:

[0028] 1) A WC may elect to route just their out-of-network messaging traffic to
a MICV. Under this approach the MICV would have visibility (e.g.. access, etc.)
to just the portion of the WC’s messaging traffic that was directed tc the MICV
by the WC.

[0029)] 2) A WC may elect to route all of their messaging traffic to 1 MICV. The
MICYV may, possibly among other things, subsequently return to the WC that
portion of the messaging traffic that belongs to (i.., 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 messaging traffic.

[0030] IMSx extends the concept of a centrally-located, full-featured MICV by
abstracting away, and to the extent possible isolating away, all of th.:
complexities, inherent incompatibilities, etc. that are associated witt IMS. IMSx

provides, among other things, a single protocol, interface, etc. agnostic access or



consider IMS three logical planes (as illustrated in Figure 2 and
reference nuneral 200): [0032) 1) Services Plane 202. For exanple,
one or nore Application Server (AS) instances 204, Billing
facilities 206, Reporting facilities 208, etc. (0033) 2) Control

Pl ane 210. For exanple, a Hone Subscri ber Server (HSS) capability
212, a Call Session Control Function capability 214, one_ or
nore Medi a Gat e ®@RReEYAD) Poiptdntovlzgh Qlfferenb@r&me; w@hm)anslﬁ S\eqospstam (fpr
Transport Plane 218. Support, interfaces, etc for, possibly inter
alla, Voice ovelexarﬁplé,\mss.iblyzitz@r, alipy EirrigaPmaypiug. t Land Mobi | e Net wor k
(PLWN) 224, Public Switched Tel ephone Network (PSTN) 226, etc [0035]
As il usifatled i n Fi Juthelpdilasighte sherteofdMSyiswngle adfess/¢dnacdioh fpeinent
functional elenments of an entity (e.g., carriers such as C, 302 4 C,

10, etc.) withiconsider IMS° gresioBicRIPIARY (4lilgtiatRdi® Flghfed sndSrefeginee
access/ connection point 332 - e.g., elements of carrier Ca's 302
Control Plane aggmblalyepk or Transport Plane may plug in to II\/ISx s
si ngl e access/connection point 318 4 320, elenents of carrier

oS, T TH SR S 63&‘*?&%93’%95%%&'59{”86361
2o Lot e B e R R BB A AR A
cocess st “or e of) (RBNoLRIAR AL Fp PR RO SeerRs SerGr (D
glns |n finﬁgﬁt 49?%3@ 38}? Q-%Thus Sefggcr)ra%)ér?trng Funct(;iosn (%S%%S [:zlap%bmty 214, one or
more Media Gateway (MG) instances 216, ¢tc.
[0034] 3) Network or Trangport Plane 218. Support, interfaces, etc for, possibly
inter alia, Voice over IP (VolP) 220, WiFi 222, Public Land Mobile Network
(PLMN) 224, Public Switched Telephone Network (PSTN) 226, etc
[0035] As illustrated in Figure 3 and reference numeral 300 the different
functional elements of an entity (e.g., carriers such as C, 302 = C, .10, etc.)
within an IMS ecosystem may plug in to IMSy’s single access/connection point
332 —e.g., elements of carrier C,’s 302 Control Plane and Network or Transport
Plane may plug in to IMSx’s single access/connection point 318 -» 320, elements
of carrier Cy's 304 Services Plane may plug into IMSy’s single access/connection
point 322. Similar access points may be realized at 324 2> 330.

[0036] As illustrated in Figure 4 and reference numeral 400 the single

access/connection point 404 serves much like a fagade, behind which connected



carrier's business needs and nodel s change and evolve, as a carrier
depl oys new service offerings, etc. it can, possibly anong other
things, plug into ' and thus take advantage of the features and
functions that are offered by) different conbinations of the virtual
i npl ementations of IMS |ogical planes all through the single

access/ conmuni cat i on éOI nt. -(0038) A'gd:&l qnal I pl aci ng the vi r%ual
pl anes behi nd aCRYtf§I(ees SHEES SuFh Hife 02p%s§ MY JCOERDIN QBTRRSE Of t
thi ngs, ongoi ng and dynam c changes, update;., etc. to the physical

i npl ement at i on wirtual isipkeraentations of IMBYlogienipienes 406 o 41Gt er rupt i ons to,
any of the connected entities. [0039) Figure 5 and reference nuneral
500 provjoddg a det ai Thuk, derExemplenasad carniexts envigonrhent lgeowsgnd changes, as a
el enents of | MSx. Each of the indicated el enents nay be controlled

by, possibly i nt&fiedt basineds heedy amd mblelx titinge arkévahel & £carfigrdieploys new
dynam cal | y updateabl e configuration information. The |ogical Iayers

or tiers that gdfice8fbmigdete it b4 polstly rr%nhémﬁ. {1THR, mdaﬁmustake
descri bed as: [004]8] 1) C%rrlers Rletworks ovi dergs egtc 502. The

full universe OE &@ngﬁxgggﬁur% andoﬂﬁéﬁolﬂuha't %rffeféd ) di‘fﬁ?«%nt%m%ﬁ fons

Equi prent (US) E" 514, suc éxanple no

LR, B R B g

support ed by carrrer rovide
net wor ks, providers connect to I MSx (which is shomn,

general ly, bel o@\‘l’clcf‘Fécoé’HP‘r“?‘%art‘é’“ pﬁé"t"\/vor ks, providers, etc. |ayer 502,

Sinol'e Qe commueEkeral e oS oG B el A

possibly inter possibly among other things, ongoing and dynamic changes, update:., et¢. to the
physical implementation of a plane without any impact on, or interruptions to, any
of the connected entities.

[0039] Figure S and reference numneral S00 provides a detailed depiction of
various of the important elements of IMSx. Each of the indicated elements may
be controlled by, possibly inter alia, a body of flexible, extensible, and
dynamically updateable configuration information. The logical layers or tiers that
are depicted in the diagram may be summarized and described as:

[0040] 1) Carriers, Networks, Providers, etc, 502. The full universe of users
(such as, possibly inter alia, MSs) of User Equipment (UE) 504 - UE, 506 > UE,
514, such as for example mobile telephones, computers, Blackberrys and
PalmPilots, etc. — are supported by carriers, networks, providers, etc. The

carriers, networks, providers, etc. 502 may connect to IMSy (which is shown,

generally, below the carriers, networks, providers, etc. layer 502, and which



alia, exchange traffic with | M5x over any conbi nation of a range of
communi cation channels - e.g., Transm ssion Control Protocol
(TCr)/Intenet Protocol (IP), User Datagram Protocol (UDP)/IP,

Si gnal i ng System Nunber 7 (SS7), etc. - using any conbination of a
range of protocols - e.g., SIP, Short Message Peer-to-Peer (SWVPP),
MW, etc. 518. [0041] 2) Protocol 520. A Protocol Engine (PE) Conplex
522 may house aWoulnvidtn)ae alermens 464 af Eigured® uging thersingdg e PEs ( PEI
524 4 PE" 530 in the diagram. A PE may, for exanple, |everage a
body of fl exi bl egcessiccammuinbtationpaint tiy wasidesatibed abpunaneahérg possibly inter
configuration information as it conpletes its tasks, including
possi bly inter alia,@xcHafl@d@AffiAWiIREIdAS MvRPan yeoRibimgion oé a sage o g
outgoing traffic using any conbination of the supported

comuni cati on peghffficationdarsblos.g., Trdhsmidsfoa45hntrol BRbtdlsr (TOTYirtemet
various extraction, validation, editing, formatting, conversion,

etc. operati onsxsmoéomapselrfda?mﬁ%@g;t ?ﬂ%?g@g@gr,ggﬂ&@ﬁﬁEﬁﬁiB'Wn%t’?a

stream - e.g., source address, di ng

i ndi cators or f R o C kg el

that were just des ’.reit ’ezxg%}qyi%h“gg@ ér{%& ﬁaerag%%]c?‘pzﬁtggél% \%’lgl’ ’Islfg%?‘hto§t
readily apparen{,to one of ordj Ll he relevant art that
numer ous ot her Meé%ﬁl%gerétf)é’@e@é@?‘ﬁ%p%@%’ﬁfceg&%d i ndeed are fully
within the scope of the present inventiaon., [004)2 C). Encapsul ati ng
various BP#Hents of &hProtecohpdy adiretocq! Eagipe (PEX(-omplgx 522 may hayse a

(i.e., intra- IM5X) artifact and/or un-encapsul ating various el enments
of an 8 out goi Aypamicallysipdaigehle exsief are dnmere il (RE 3242 tPE.AA0 éxtbepl ary
inteenet artifact is

diagram). 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:

[0042] A) Receiving incoming and sending outgoing traffic using any
combination of the supported communication protocols, paradigms, stc.

[0043] " B) Performing various extraction, validation, editing, formartting,
conversion, etc. operations on the elements of an incoming and/or outgoing data
stream — e.g., source address, destination address, encoding indicators or flags,
payload or body, etc. The specific elements that were just described are
illustrative only and it will be readily apparent to one of ordinary skill in the
relevant art that numerous other elements are easily possible and inceed are fully
within the scope of the present invention,

[0044] C) Encapsulating various elements of an incoming data stream within an

internal (i.e., intra- IMSx) artifact and/or un-encapsulating various erements of an



depicted in Figure 6 and reference nuneral 600. Such an artifact 602
may include a header 604 that includes various information 606, such
as a type, widentifier, properties 608 that include other

i nformati on 610 such as source address, destination address, and/or

date/time for a given nessage, and a bode 612 that may contain the

contents of the body of an original, nessage. [0045] The catal og. of PE
processi ng stepguﬂgﬁé‘ﬁ ‘{%‘étrﬁ% Q%@H‘“%@ﬂjégif%“-i An sxemplary isterzh peifag is
it will be readily apparent to one of ordinary skill in the rel evant
art that nuner SeRiced HeFigpredtandaefetense nimerak 0 Suich gn prvifank B0-bmay thelude
i ndeed are filly within the scope of the present invention. [0046]
3) Processing, Rbgaden§04 bat inchidegyvafipRSN{GRAtion\6@Eyisuahvsmgy ey opidentifier,
(SC) 534 may house, possibly inter alia, a dynam cally updateabl e set
of one or norepB@eities 688 thasinblde ORElinfddmbliorb6® SUchebEoubekaddiess, he
diagram, a dynam cally updateable set of one or nore Queues 536 (Q
538 3 Cn 542 i ndistipatich AldFas)and@ndata/tileT56a FOBPMesald, AHNE Yok 63 thado.
[0047] A dynanmically updateabl e set of one or nore eues (e.g., Gt

5383 On  542) REshmt | ' lori buffers for
i ncom ng and og?ﬁgé%i ng ﬁ_ttrﬁztfaof%it%@%tgﬁg?ﬁif%ﬂngg‘gpﬁéga%%nsi st of a
(750 553°87s" 554 ThEHOREER BRck ARl thal WA fisefthod o il rarive
possi bly inter ' rapld.redirection raffic when, for
exanmpl e, no fuglltﬂhgpd Esttr}@gtbgr{ﬁd\% aBP%E’@i%P’th"%‘@fBWﬁBﬁ‘ ‘\gg@f relspantygrtthat
traffic is required For, exanple, a SCD 544 may depé)_sit I ncQm ng .
traffic that waBUPFORs Oher RTPE5FiR8 PRPOArS easily possible and indeed are fully within

the scope of the present invention.

[0046) 3) Processing, Routing, Switching (PRS) 532. A Switching Complex
(SC) 534 may house, possibly inter alia, a dynamically updateable set of one or
more SC Directors 544 (SCD, SCD, 546 - SCD, 548 in the diagrar), a
dynamically updateable set of one or more Queues 536 (Q; 538 = (1, 542 in the
diagram), and a Cross Complex Highway (CCH) 550.

[0047] A dynamically upﬁateable set of one or more Queues (e.g., G 538> Q,
542) may operate as intermediate or temporary buffers for incoming and outgoing
traffic.

[0048] A CCH 550 may consist of a rotating ‘buffer’ containing a cenfigurable
number of Time Slots (TSp 552 -> TS, 554 in the diagram) that may be utilized
for, possibly inter alia, the rapid redirection of traffic when, for example, no
further substantive processing, routing, etc. of that traffic is required For

example, a SCD 544 may deposit incoming traffic that was received from a PE



(e.g., PEI 524 4 PE" 530) on to one or nore TSs (e.g., TSo 552 -) TS"
554) on a CCH 550 and, as the CCH 550 "rotates' or “spins', a SCD
544 (e.g., the sane SCD or another SCD) may at the appropriate point
renove traffic fromthose TSs (e.g., TSo 552 4 TSn 554) for return
to a PE (e.g., PEI 524 9 PE 530). (0049] A SCD 544 may handl e

|ncomngtraff|c and _ou trafflc and may posmblgllnter alia:
[00501 A) Sel ec{f-gePp aze% ﬂ%@hﬁq]@ecqramqm@seéag;ﬁsq 52 Pi1Sn 554) on a
receives froma PE [e , PElI 524 -> PE" 530]) on one or nore Queues

(e.g., Q 538 9CGCH 55@9nd‘,@$ the Si(E}4 560 btatest orc'spins ' ngy SO H4ARRE, Bregame
(PRSE) 556. [0051] B) Selectively renove processed traffic from one

or nore Queues S€Dyor anoffier SGB) aat théAppriopriate @bink reniove araflic fiem those P
524 4 PE" 530). [0052] C) Selectively deposit incoming traffic (e.g.,

traffic recei vedef) o8 85P5 Tsnessan)for*i*&hnﬁalhm{%% , JER G} PIPEQS0)Or nore
TSs (e.g., TSc 55 T.,, 554) on a CCH 550 0053] D) Sel ectively

t f 1 1
E%ZD\S/EO ngr@]:r gt u; ﬁmt gﬁngcgrﬂ?gsa@-h:gﬁ@é&ggzn%fﬁﬁe agégutgo n%%aff c%é)m@n a

catal og of SCD ?Pé% Hfi ‘Ehat was descri bed above is ill ustratl ve
only and it w e reada y apparent to one of ord| nary sk|II |n t he
rel evant

e LT, T SRS B T O Y el
Tore PROES. ( PRAISESERI AR, HORPR CRech e QUPERfS 6161 558 5 B 549 fo
subsequent processing by a PRS Engine (PRSE) 556.

[0051] B) Selectively remove processed traffic from one or more Queues (e.g.,
Q538> Q. 542) for return to a PE (e.g., PE; 524 = PE, 530).

[0052] C) Selectively deposit incoming traffic (e.g., traffic receivec from a PE

| [e.g., PE, 524 - PE, 530]) on one or more TSs (e.g., TSy 552 > TS, 554)on a
CCH 550. |

[0053] D) Selectively remove traffic from one or more TSs (e.g., T 39 552 = TS,
554) on a CCH 550 for retum to a PE (e.g., PEy 524 -> PE, 530).

[0054] The catalog of SCD activities that was described above is illustrative only
and it will be readily apparent to one of ordinary skill in the relevant art that
numerous other activities are easily possible and indeed are fully within the scope
of the present invention.

[0055] A PRSE Complex 556 may house a dynamically updateable set of one or
more PRSEs (PRSE; 558 = PRSE, 560 in the diagram).
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[ 00561 A PRSE (e.g., PRSEl1 558 -* PRSE" 560) may be workfl ow based,
with a dynam cally updateable set of one or nore workflows renoving
incomng traffic froma Queue (e.g., Q 538 -3 Q 542), performng
all of the required processing operatlons (expl ai ned bel ow), and
depositing processed artifacts on a Queue (e.g., Q 538 4 Q 542).

cont | gur WISBL| nf or ik TOVE A bof AP olabe Brijerie sPOTRSY Bvaonr shyith e

easily reali ze to s ort any nunber of act|V|t|es For exanpl e,

wor kf 1 ows ni ght %ﬁm'eéﬁp YRsigteabie s¢ of oRp OEmaNs qubﬂwwmoalf@wm@@ﬁc
Q 538 4 Q' 542 805|t an itemon a Queue (e. Q 538 4 O ;
542): performorﬁ@"b? ﬁmq&elgoékuﬁéSGb&nai@bmﬁomnsdbpMermtursdaxfofmemg
routing; inplenment aspects of a logical | M plane; etc, The specific
wor kf | ows t hat wperatipnsexplaned bdbesd), anddepositipg pmycsscd grtiﬁmt.tdnw@xhduemag.,
readily apparent to one of ordinary skill in the relevant art that

nunerous ot her QuIBBF Qy 54R). aTtgough lexiblelckrnsible] aksdyn&hitallpusdatidtd | Y
possi bl e. 100571 A PRSE (e.g., PRSElI 558 4 PRSE" 560) may | everage a

conprehensi ve,  chhRtidtioR infeRkRN BworRflow cbﬁx?KﬂHﬂt brag bk ighickiyl and &< ed
albeit at a very high level, as Routing Data 564 in the diagra

support, possi bkééhkéﬁt%rsnxﬁﬁe A trhx?n {g{J&x@;tfe?“ﬁdr%ﬂmp@@%&ﬁchi)%m:é'i%E a

| ookup facility may prov | ve answers inquiries

(i 1702 SR B e o L 16 é‘?@“@ES@NI e
hn. d

faciiity nay addbeeh a(éseumgtbna@é%&?é&» Rerfore QP e E5ES lopkep Gerafons

all of the different TN nunbering plans, schenes, etc. that exist

around the wor | & suppyrt Pﬁﬁaff’ééﬁ‘f}}"@xﬂﬂl%e’ﬂHéﬂec'érc'f% dogigal IM§plangs dteieThe

Mobi | e Nunber Portabili tg (% NP)
specific worktlows that were Just described are exemplary only and t will be

readily apparent to one of ordinary skill in the relevant art that numerous other
workflow arrangements, alternatives, etc. are easily possible.

[0057] A PRSE (e.g., PRSE, 558 - PRSE, 560) may leverage a comprehensive,
flexible, scalable, etc. lookup facility (indicated, albeit at a very high level, as
Routing Data 564 in the diagram) to support, possibly inter alia, its t-affic routing
operations. Such a lookup facility may provide authoritative answers to inquiries
like “At this moment in time what carrier services the Telephone Number (TN) 1~
703-555-12127", “What entity services the SIP addresss
sip:john.doe@bigcompany.com?”, etc. Among other things such « lookup
facility may address (1) the complexities that are associated with all of the
different TN numbering plans, schemes, etc. that exist around the world; (2) the

complexities that arise with worldwide Mobile Number Portability (MNP)
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Il regines; etc. A nore detailed depiction of such a |ookup facility
is presented in Figure 7 and reference nuneral 700. Such a | ookup
facility may consist of, possibly inter alia: [0058] A An

El ectroni ¢ Nunbering (EMIM facade 710 through which various PRSEs
(EI 702 4 E* 708 in the diagram may connect, submt routirg
inquiries, receive routing responses, etc. [00591 B) A dynam cal l
updat eabl e set BREIM#eCEr Anpee detaileg depigtiananlsbehslookyp facilityrisipyesented in
Dat abase, 712 3 In-Menory Dat abase” 714 in the diagranm that

opti onal | y housEBigure hamt refoe¢nee nenedh?@0. (Such hiiatikng fagility sidyl opnsisttody
alia, data froma Conposite Routing Database [CRD] 716) to provide,
as one exanpl e, pepiblyiater aiger f or mance. [0060] C) A Real -Tine Query
Facility (RTQF) 722 through which inquiries nay be dispatched

real -tin@osg) aut hori ARtAvElebesHieNulnbbiin @UW&W 2tglrougfl\'wl'u'ch various

assignment adm nistrators) around the world. A may support

s, possi bl y 1 nt RYEL{iA 105 ERIT08 in B URRk iy eSSy g,

etc.). [0061] D?e"égggﬁﬁéég‘%ﬁﬁ@%iie i ng conprehensive routing

information for, ‘ia, 7Ns within all of the

e gl 0 B9 P o TR 5 ot R b b

schedul ed basi s tc.) fromany nupber of sources or feeds

i ncl udi ng, pos s{lﬁﬁéem?ﬁ'é?a%aﬁ"a,7136?7%1\496“07193@%7&%2“ the diagragihthad

frcma Local Exchan?e Routing Guide [LERG, fromone or nore Number

Portability optionally house or host selected data (including, possibly inter alia, data from a
Composite Routing Database [CRD] 716) to provide, as one example, optimal
performance.

[0060] C) A Real-Time Query Facility (RTQF) 722 through which inquiries may
be dispatched real-time to authoritative bodies (such as, for example, TN
assignment administrators) around the world. A RTQF 722 may sup»ort multiple
communication channels, paradigms, protocols, etc. (such as, possibly inter alia,
S$S7 724, TCP/IP 726, UDP/IP, SMPP 728, etc.).

[0061] D) A CRD 716 containing comprehensive routing informaticon for,
possibly inter alia, TNs within all of the different TN numbering plans, schemes,
etc. that exist around the world. A CRD 716 may receive updates (e.g.,
dynamically, on a scheduled basis, etc.) from any number of sources or feeds

including, possibly inter alia, domestic 718 (such as, for example, frcm 2 Local

Exchange Routing Guide [LERG], from one or more Number Portability

12



12 Adm nistration Centers [NPACs], etc.) and international 720 (such
as, for exanple, fromHong Kong, fromthe United Kingdom etc.).
[0062] Wth reference again to Figure 5, the catalog of PRS
processing activities that was described above is illustrative only
and it will be readily apparent to one of ordinary skill in the

rel evant art that, nunerous. ot he rQcessing, steps, are easily

possi bl e and in "ﬁ?@'%ﬁ‘f@”?\m%ﬁﬁt ¢ie) aadigterpationpl/ 29 (ach 3¢, for

i nvention, [0063] 4) Persistence 568. A Database (DB) Conplex 570 may
house a dynani €&dmBle,fimtionsKongefrory theddrited Kingdam,pBs). (DB, 572 4 DB
5.6 in the diagranm). A DB (e.g., DBl 572 -9 DB" 576) nmay contain a
range of (086%]la or i nMotmeefdrenceiagaih talFigyre S desiatallog ofiRS pratésaing activities
Transaction Detail Record; (TDRs, which nay capture el enents or

aspects of all dfat Waedéscribéd above isdlmuatieeshlpynd You) be reaallp apmebnt to one
details of all adm nistrative, processing, etc. activities; etc.

[0064] A Data \&f efdinasesldi PV theaTNaxXarb Bt merbﬁ&tﬁﬁexgwréhégﬁﬁ%ﬁﬁsla‘fe easily
updat eabl e set of one or nore DWW (DW 582 3 D W 586 in the

diagramj. A D stsﬂﬂé]and i%ed_%g@ﬁﬂiy%ié&@)gf(gﬁ%g?% }g’gs%np%m 1733.9 bl'y

inter alia, a suite of flexible, "extensi nam ca

Engi ne (DR Gescr i bal PR es S8k SRR Comtes PR R a ™ oy
Tore DBs (org, | e mgaigile BT ont dsherp BT 288 P D e,
0 710,500 Ok BN S p B S
repositories that my be i rgpl emented to support, inter ali a,
confi guration, Uxeranation including, possibly inter alia, Transaction Detail Records (TDRs,
which may capture elements or aspects of all of the traffic is processed by IMSx);
selected details of all administrative; processing, etc. activities; etc.
[0064] A Data Warehouse (DW) Complex 580 may house a dynamisally
updateable set of one or more DWs (DW, 582 - DW,, 586 in the diagram). A
DW (e.g,, DW, 582 - DW, 586) may be fed by, possibly inter alia, a suite of
flexible, extensible, and dynamically updatable Extraction-Transformation-
Loading (ETL), Universal Rating Engine (URE, described further below), etc.
facilities 578 that may pull data or information from, possibly amony other
sources, one or more DBs (¢.g., DB; 572 - DB, 576).
[0065) The DBs (e.g., DB, 572 -> DB, 576) and DWs (e.g., DW, 562 > DW,,
586) that are depicted are logical representations of the possibly multiple physical

repositories that may be implemented to support, inter alia, configuration, word

catalog, calculation, etc. information. The physical repositories may be
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catal og, calculation, etc. information. The physical repositories my
be 13 inplenmented through any conbi nati on of conventional Rel ational
Dat abase Managenent Systens (RDBMSs) such as Sybase or Oracl e,

t hrough Obj ect Database Managenent Systens (ODBMSs), through

i n-nmenory Dat abase Managenent Systens (DBMSs), through specialized
data repositories, or through any other equivalent facilities.

[0066] 5) Adni niféplementsd thrggeh sy cambinstion pheosversivnalejationalDatebase
managenent for or 'conmand and control' over all of the different

| M5x el enent's t ManagimenaSystome (RRBMSsksuch a¥\BybadsasrQracte; thrduphdObjddt
will be readily apparent to one of ordinary skill in the relevant

art that numer oDutabhsecvanagemehteByeens¢OPBMSHL Brough th-meMBB) Daiabdsen
Programm ng Interface (API], etc.) are easily possible. [0067)

Addi tional I'y, amahdgeniing Syséms (DBVISEY, BbEkh PEGRATRA Uika rdBRsREKRS, Hithrough

flexible, extensible, and dynam cally updateabl e COI’]?I guration

i nformation thagnabtheMaulvafent fiifgl.ent | Mox el ements rely upon.
[ 0068) An Administration layer or tier may provide conprehensive

(D01 DR L1 S AR Ay S5 e

possi bly er alia, one o

d/ DWW .. ,, DW 582 / 586 0, generate
Sehedul od (o g Tor b AP ponGalE RYey all of e idssbt oSS sleresdtsdhepush, as

reporting with report results delivered (to, for exanple, a M5 or a
WC or a M CV oPRopismple aWehsbaged interface iyl he readily ppparent to one of
(SMB)/ Mul tinmedia Message Service (MVB)/ I MS/etc, nessages; through
El ectroni c Mai | ogdinagmskill in thi rejeypint act thet aurmervesathergaterfade’)e.gt Hata tigh, a
Wrld Wde Wb (WWW -based facility;

Application Programming Interface [API), etc.) are easily possible.

[0067) Additionally, an Administrator may provide access to the bocy of flexible,
extensible, and dynamically updateable configuration information that all of the
different IMSx elements rely upon.

[0068) An Administration layer or tier may provide comprehensive reporting
facilities 592. Such reporting facilities may leverage, possibly inter alia, one or
more DBs (e.g., DB; 572 > DB, 576) and/or one or more DWs (e.g., DW, 582
- DW, 586) to generate scheduled (e.g., hourly, daily, weekly, etc.} and/or on-
demand reporting with report results delivered (to, for example, a M3 or a WC or
a MICV or others) through Short Message Service (SMS)/Multimedia Message
Service (MMS)/IMS/etc, messages; through Electronic Mail (E-Mai}); through
Instant Messenger (IM); through a World Wide Web (WWW)-based facility;

through an Interactive Voice Response (IVR) facility; via File Trans?er Protocol
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t hrough an Interactive Voice Response (IVR) facility; via File
Transfer Protocol 14 [FTP]; through an APl; etc. Generated reports
may contain, possibly inter alia, textual and graphic el enents.
(0069) The specific JMBx | ayer or tier arrangenment that was descri bed
above is illustrative onIy and it will be readily apparent to one of

ordinary ski 1 i h evant- art that nunerous other arr ement s
are easily possi[gréJ g'ﬁ Még]gl ﬁ‘rceGef‘?}Pﬁ"'Q FOROME MY RR2L, BRSS! f g @liz,
present invention. ‘&SOO?O) Beyond providing basic | M5 support and
servi ces | Mox nid§xteal ped graghig glpmesisher t hi ngs, additional (e.g

val ue-add) features and functions such as, possibly inter aI i a:
(0071) 1J0089) | i ng. SdppepacificiMSx leperer sinesrsingementtiap was describedhapove is
(e.qg., rating, etc.) activities. Such billing activities may

| everage a URE ftiltustrawve dyily amchidl willy herdadidy hpparenatosone\nf ntdinaryvsler én eha
event may include, possibly inter alia, some aspect of incom ng

traffic, some agélevant yrt that Aurtéiols othérGarpangdnddiurdBikilg \pobsitidt enditdeed are
nunber of itens as it rates an event, including for exanple: [0072]

A) One or nore T@gswltﬁ,gwggcoggogm@ &gergg{/ vandiar 9i ng nodel s, pricing

pl ans, etc. (that 'may consid SSI inter alia, ori g| nation

(such asg ?@r exanpl Qey&f?ir ﬂrb@iﬂmg%m% sug;g)q{ ﬁﬁ%ewn&ggwkg S epaaHogg

(such as, exanpl e, " carrier ress, etc

a9 soount s, SR . sl i 0%itly R%ss‘%?rﬁ

Transaction (P T h(i)oks. At a Pi T hook one or nore processing actions
(e.g a irfter alia:

{0071} 1) Billing. Support for a comprehensive array of billing (e.g., rating, etc.)
activities. Such billing activities may leverage a URE to flexibly and dynamically
rate events (where an event may include, possibly inter alia, some aspect of
incoming traffic, some activity by a PRSE, etc.), A URE may evaluate any
number of items as it rates an event, including for example: |

[0072] A) One or more TDRs.

[0073] B) One or more charging models, pricing plans, ete. (that may consider,
possibly inter alia, origination [such as, for example, carrier, TN, SII* address,
etc.], destination [such as, for example, carrier, TN, SIP address, etc ], surcharges
and discounts, date, day of week, time, volume, etc.).

[0074] C) One or more flexible, extensible, and dynamically configurable Point
in Transaction (PiT) hooks. Ata PiT hook one or more processing actions (e.g., a

calculation, a call out to an external system, etc.) may be completed.
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calculation, a call out to an external system etc.) may be
conpleted. 15 [0075] A TIRE may preserve the results of a rated event
in, possibly inter alia, one or nore TDRs. [0076) 2) Support for
public and private |IP addresses. [0077] 3) Support for, possibly
inter alia, IP Version 4 (I Pv4) and 11 Version 6 (IPv6). [0078) 4)

Suppor t vari abl e ity of Service | evel s each | evel

havi ng, Og’éggl bly i ntA'e%jﬁ%‘I  PIEPRYS 8Fﬁ3“’é§)%ﬂa/ré 1o Y g PRty ity aliggine
exanpl e, different QoS | evel s may be established for different

cl asses of traf ofBOrefPRs.. e g. "one QS level for voice traffic
(such as Vol P), another QS Ievel for interactive vicco, another QS
| evel fol0036} eani ng ¢) Sepportfustpublic QuiprivatedP afldressesrage and t ext
exchanges (through vehicles such as SMs and MVB), etc. [0079] 5)
Filterin@078upport f @8} Suppssidi| poskibiycintehlizn [P ¥erston 4¢1Pv4)@nd tiuVeisipns
Black List and/or White List artifacts; malware (e.g., virus)

detection; span(ipdgj.ection; etc. Each filtering option may have,
possibly inter alia, one or nore cost/charging paradigns. ]0080] 6)

Sandbox mlemﬂ abi lity 4§ Fuph&ritdr vaRHIOQu 3%&“0&@3@6%?@/&.5 each !?vel havmg,

' experi nt at i on ar eas'’ erern an entl t or exanpl e

car r! er) my Qg%qgrrﬁ&% ';aoélhg%]p Qté%h%pcgﬁn%hcr?& émgl H)re%( ?e tl‘f‘fteretm; Qoi

testing, conpl e eevalUatt on Broh St Fars ohs

L A FRS e ht  oor s o

sel ective addit Ifgrrl/oxcler;fa%c %sﬁcr:]h ase\t/glp),l another QoS level for interactive viceo, another
QoS level for streaming video, another QoS level for image and text exchanges
(through vehicles such as SMS and MMS), etc.

[0079] 5) Filtering. Support for, possibly inter alia, zero, one, or multiple Black
List and/or White List artifacts; malware (e.g., virus) detection; spam detection;
etc. Each filtering option may have, possibly inter alia, one or more cost/charging
paradigms.

[0080] 6) Sandbox. The ability to create one or more ‘sandboxes’ cr
‘experimentation areas’ wherein an entity (such as, for example, a cerrier) may
conduct controlled development activities, perform testing, complete evaluation
efforts, conduct demonstrations, etc. A sandbox option may have, possibly inter
alia, one or more cost/charging paradigms.

[0081) 7) Augmentation. Support for the selective addition, insertion, etc. in to

the processed traffic of!
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the processed traffic of. 16 [0082] A) Informational elenents - e.g.,
a service announcenent, a relevant or applicable factoid, etc. An

I nformati onal el enment may be selected statically (e.g., the sane

i nformational text is used), selected randomy (e.g., informational
text is randomy selected froma pool of avail able informational

text), o ati on- base i,e., Jnformational text is selected from
a pool o¥°°§g’;i | abl e i f@f‘%éﬂ‘%%ﬂ%&‘?‘%saeﬁf‘ﬁ?ﬁ MRauRSgMenta & relewant eral
| ocation of a source Ia d/ or recipient [g.g'., a M5 W) as derived
from as one exdRpiw@bledaqioidqgte-oAn infempntioashelament meBDe seleatichitatically (e.g.,
facility). [0083] B) Advertising content - e.g., textual material,
nul ti medi a (i madiessanre informatipnalogeids usedielected ciedorslyi (pige tirfornettion! text is
material, etc. containing advertisenents, pronotional naterials,

coupons, etc. Trandamhyesdsctridrigommapesli ailavaitupletirforphtmbab@xt) sdrdddatel-based
(e.g., the same advertising material is used), selected randomy

(e.g., adverti giexgnfoaneional tekSis 6Elodairom 3oL faYail bR nforMa®inallext
avai l able material), or |ocation-based (i.e., advertising materi al

is selected f iys BN 16catiGR bEL | ipi !
is selected frogagdRAGhe QireAdHysRR 16catiBRbEL kﬁﬂrce?@?é;? f&ib:&@%@ﬁ%@s

physi cal |ocation of a source and/or recipient

derived from awm&ﬁ%@h I Jq . facl Li N . .
optionally allow adverti sergmt%dpgglxés}{l%lré’ a?r‘éf%ﬁ?‘{ §%§9i§§}é"‘i"§%’.s?%‘ys‘m””
directly, or thfagﬂg% | i nks/references to external sources)
advertising content=”[0084] It is inmportant to note that the

Tyt e Y AT o SRS o5, Rl i, Sl e o

figures, is exegrlpallg Egggo(s),nsloxﬂd?Q?de\g%r?ipppertse,Setecr.])tne)gerfiﬁ,retgl&gtgisﬁ?:g a%trenisements,
promotional materials, coupons, etc, The advertising material may be selected
statically (e.g., the same advertising material is used), selected randomly (e.g.,
advertising material is randomly selected from a pool of available material), or
location-based (i.¢., advertising material is selected from a pool of available
material based on the current physical location of a source and/or recipient [e.g., a
MS* WD] as derived from, as one example, a LBS or similar facility .. IMSx may
optionally allow advertisers to register and/or provide (e.g., directly, or through
links/references to external sources) advertising content.

[0084] It is important to note that the hypothetical example that was sresented

above, which was described in the narrative and which was illustrated in the
accompanying figures, is exemplary only and was presented for purposes of

illustration and description. It is not intended to be exhaustive or to limit the

invention to the specific forms disclosed. It will be readily apparent ‘0 one of
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*

illustration and description. It is not intended to be exhaustive or
tolimt the invention to the specific forns disclosed. It wll be
readily apparent :0 one of 17 ordinary skill in the relevant an that
numerous alternatives, variations, nodifications, etc. to the
presented exanple are easily possible and, indeed, are fully wthin
the scope of the gHRafNkill IMELFIQRn: A0$82 L The fol lowing |ist defines
acronyns as used in tAhi sld@stgggés'él},ragt.”g%ﬁ TRMErQUsi3ftgrratves, Yarigtipng, g
internee AS A ti Lon. Seryer Cross Comlex ' W CRD Comite
Rcut f n Dat abase '?:g%bg%%’?? %’éé %?Pf'%‘?ﬁi@f%@?wymimmbmm

Dat abase Mans enef{}&ys.tgtow DSL Di 'tar Subscriber Line DWData
War ehouse E- Mai | SUPPIAF Scopg of thepragpmtanestomni ¢ Num xr " Ef L

Extractio '%gnat br ma[gl ORB'Loa_di n FMC Fixed Mobile Coon nee FTP Fik
Transf er PFAFGEol  1- 1595 keHRwing Hstdlefiney acgumyinsms usalih isis disélodssen

APl Application Programming Interface
AS Application Server
CCH Cross Complex Highway
CRD Composite Routing Database
CSCF Call Session Control Function
DB Databans
DBMS Database Management Systsm
DSL Digital Subscribery Line
DW Data Warehouse
E-Mail Electronic Mail
ENUM Electronic Numbering
ETL Extraction, Transformation, Loading
FMC Fixed Mobile Convergence
F1P File Trapsfer Protocol ]
HSS Home Subzcriber Server
M Instant Messenger T
IMS IP Multimedia Subsystem
| IMSx IMS Exchangs _ ]
P Internet Protocol ]
Pv4 IP Vergion & ]
1Pv6 1P Version 6 ]
IVR Interective Voice Response ]
LBS Location-Based Service
| LERG Local Exchange Routing Guide ]
MG Mcdia Gateway _
MICY Messaging Inter-Carrier Vendor ]
MMS Multimedia Message Service 7
MNP Mobile Number Partability ]
MS Mobile Subscriber 7
| NGN Next Gencration Networking ]
NFAC Number Portability Adminisvation Conter 7
ODBMS Object Database Management System ]
PE Protocol Engine ]
PiT Point i Transaction ]
PLMN Public Land Mobile Network ]
PRS Processing, Routing, Switching ]
PRSE PRS Engine )
PSTN Public Switched Telephone Network ]
0 Queue -
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IMSIF Multinedia Sub ten [MSXx | M5 Exehen a | P I nternet Protocol
IPv4 | F Vetaton 4 1PV6 IF verafon 6 VR Interactive Voi ce Retponse
LBS Locution-Based Service LERG t.ooal Exchan Boob Guide MG Media
Gammva M CV in Inter-Carriervendor MVS Multinedia Mes eScrvice MNP
Mobi | e Nunmber Portabili M Mobil e Suboer ber NON NeKt Generation

Net wor k! NRAGAN-r-berr—Poit abil i —Adm-n—st-tration—Center CODBVS. O eu
S uality of i

Dat abase Me -8-,—,-3[# #3acti on
PLWN Publ i c[Hb&WI_VDODi | BciaiNed Lvabnie MaskaiRent BE&C a5 51 11 ROUTT NQ, thin
PRSE PRS En-38% pPS7N PR@iTimeQumFaeilithod Tel hone Networlk 18

SC Switching Complex ]

CD SC Direclor ]

[ SIP Session Initiation Pratocal ]

SMPP _Short Message Peer-to-Peer ]

SMS Short Micssage Service

SP Service Provider 7

357 Signaling System Number 7 ]

3Ger Third Generation Partnership Project

| TCP Trensmission Control Protocol ]

| TDR Transaction Detail Record

TN Telephone Number

TS Technical Slot

UDFP User Detagrem Protocol 7

UE User Equipment ]

URE Universal Rating Engine

VolP Voics Over IP —

wC Wirelegs Carnier ]

wp Wireless Device

WwWW World Wide Web ]
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S --Quality of Service RDBMS Rel ati onal Dat abase Mragenm System R F
Real -Time Parrtit SC Switchin Corn les SCD SCDirector SIP Session
Initiation Protocol SMPP Shoff Messe Peer-Lo-Peer SMS ShonM Scrv=
SP Service Provider SS7 Si in S atom Nunmber 7 3GPP Thud Generati on
Poftetship Pro act TCP Transm ssion Control Protucol TDR Transaction
Detail Record TN Tel ephone Nunmber TS Technical Slot UDP User Da m
Pr ot ocol UE User ui ncm VRE Universal Rerin Fs 'nc VolP Voice Over
| F wc W r@hesiscl@anedier WP Wrel ess Device WWWrld Wde Wb 19

1. An intermediary system for interconnecting multiple [P Multimedia
Subsystem (IMS) networks, comprising:

a protocol engine complex having at least one input unit selectably connectable to
a first IMS network from which a message is received;

said protocol engine complex having at least one output unit selectably
connectable to a second IMS network through which said message can reach a
destination address; and

a process, routing, and switching (PRS) complex operable to manipulate aspects
of, and alter at least a portion of, said message received from said input unit and sent to
said output unit, and

a switching complex director operable to selectably deposit incoming traffic from
said protocol engine complex on one or more queues for subsequent processing by said
PRS complex, and selectably operable to remove processed trafic from said one or more
queues for return to said protocol engine complex,

wherein said PRS complex performs a routing operation based on a destination

address of said message.

2. The system of claim 1, wherein said input unit and said output unit span

one or more of IP Multimedia Subsystem logical planes including a Services Plane, a

Control Plane, and a Network or Transport Plane.
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What is claimed is: 1. An internediary systemfor interconnecting
multiple P Multimedia Subsystem (I MS) networks, conprising: a

prot ocol engi ne conplex having at | east one input unit selectably
connectable to a first I M5 network fromwhich a nessage is received;
sai d protocol engine conplex having at | east one output unit

sel ectably connectable to a second I M5 network through which said
nmessage can reach a destination address; and a process, routing, and
swi t chi ng (PRS). confiesystoperfahine 11 wherainispidlrattegappmtivs inchfdes ammessalgtaer
at least a portion of, said nessage received fromsaid input unit and
sent to sanpgbsidelicthg Yathbase.and a switching conpl ex director operable
to selectably deposit incomng traffic from said protocol engine
conpl ex on one or nore queues for subsequent processing by said PRS
conpl ex, and sel ectably operable to renove processed trafic fromsaid

one or nore qéyeuesTlfeOEys'Ee%LH Nethith Sl Whdp&ift Q&Pleo PQél{%e '%ﬁabgse is

wherein said PRS conp ex perforns a routing operation ase

destinati r f sage. 2. The systemof claim1,
wherein S%:E%ss&?@, rel":8 tEWS@ [

Fnput output unit span one or nore of IP
Mul ti nmedi a Subsysten1|og|cal pl anes including a Services Plane, a
Control Plane, and a Network or Transport Plane. 20 3. The systenlof

claim1l1, wherein said routln operation includes accessing a
conposi te routs: ng ddieapyséen o claim 3, wherein said composite routing database is

populated through one or more of domestic data feeds, international data feeds, and a

real-time query facility.

6. The system of claim 1, wherein said manipulation includes the creation of

one or more transaction detail records.

7. The system of claim 6, wherein said transaction detail records are
preserved.
8. The system of claim 3, wherein said manipulation includes the creation of

one or more records.

9. The system of claim 1, wherein said PRS complex performs at least one

protocol transformation.
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4. The systemof claim3, wherein said conposite routing database is
accessed through an ENUM (facade. 5. The systemof claim 3, wherein
sai d conposite routing database is popul ated through one or nore of
donmestic data feeds, international data feeds, and a real-tine query
facility. 6. The systemof claim1l, wherein said manipulation
includes the creation of one or nore transaction detail records. 7.
The system of claim®6, wherein said transaction detail records are
preserved. 8. Ifhe shistsystemfofelaginn, Ivhewliresadd destiaittbnresidiepsi|satni @n more of

i ncludes the creation of one or nore records. 9. The systemof claim
1, wher ei aitekphondRRmSearghen cpdy, boa Ressah lhieiasdn Proecojrddtasol
transformation. 21 10. The systemof claim1l, wherein said
destination address is one or nore of a telephone nunber, a short
code, or a Session Initiation Protocol address. 11. A nethod for

| nt er connect i ng. mul & iphifod R YhitcoiRclini SRS UPRrkilMBLia QRAYREK I1MS)

conpr|5|ng receiving, at a protocol engine conplex, a nessage froma

first r sing the nmessage to a smntchlng conpl ex
dlrector operPﬁ%I&)m 1Qﬁ)lglectably deposit inconing traffic fromsaid
protocol engine co or queues

Pt ocessi ng. by SeirBRTE PG Frdhe T der g e H&Sif%%?é’xtwoa‘ﬁd
sel ectably operable to renpve qfessed trgfflc frog1sa| or
nore queues f HAS§RE the Anessres é(? ys ltc ing complex director operable to se ectab y

deposit incoming traffic from said protocol engine complex on one or more queues for
subsequent processing by a process, routing and switching (PRS) complex, and selectably
operable to remove processed traffic from said one or more queues for return to said
protocol engine complex;

performing, at said PRS complex, one or more processing steps on said message,
including at least the completion of a routing operation based on the destination address
of said message, and yielding a processed message; and

sending said processed message to a second IMS network from a same IMS

exchange system that received the first IMS message.
12.  The method of claim 11, wherein said message receiving and said message
sending span one or more of [P Multimedia Subsystem logical planes including a

Services Plane, a Control Plane, and a Network or Transport Plane.

13.  The method of claim 11, wherein said routing operation comprises

accessing a composite routing database.
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protocol engine conplex; performng, at said PRS conplex, one or nore
processi ng steps on said nessage, including at |east the conpletion
of a routing operation based on the destination address of said
nmessage, and yielding a processed nessage; and sending said processed
message to a second I M5 network froma sane | M5 exchange system t hat
received the first | M5 nessage. 12. The nethod of claim 11, wherein
sai d nessage receiving and said nessage sending span one or nore of

| P Multinmedia Subsystem | ogical planes including a Services Plane, a
Control Plane, and a Network or Transport Plane. 13. The met hod of
claim11l, wherei.n SHiednétbed ofidaiopis; aherein aghnipseite roaticedsabtage &
conposite routing database. 22 14. The nethod of claim 13, wherein
sai d conpgskdsed theslighrag B els accessed through an ENUM f acade.
15. The method of claim 13, erein said conposite routing database
is populated through one or nore of donmestic data feeds,
international data feeds, and a real-tinme query facility. 16. The

met hod of claiqy | ITheVm&fl&J O c?é’:}fndl 3%@81%&1%3&9«:0% %glﬁa 30 gnlxé‘]%iat}ageels

creati on of one or nor e transacti on det ai rec e nethod of

claim 16, wh al d transact.i,on cords ar & r rv d 18.
Cha ost ohMTMRES Brohh Snd fABRRR U deiila iR Rl R cel FER TGS,
nore of a tele hon%wqunber a short code, or a Session Initiation

Prot ocol S8liag guery facility

16.  The method of claim 11, wherein said processing steps include the

creation of one or more transaction detail records.

17. The method of claim 16, wherein said transaction detail records are
preserved.
18.  The system of claim 11, wherein said destination address is one or more of

a telephone number, a short code, or a Session Initiation Protocol address.

19. An intermediary system for interconnecting multiple IP Multimedia
Subsysterﬁ (IMS) networks, comprising:

a first Protocol Engine (PE) in communication with and receiving an incoming
message from a first IMS network, said first PE tr;msforming said incoming message
from a first format, said first format being applicable to said first IMS network, to a

second format, said second format being native to said intermediary system;
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19. An internediary systemfor interconnecting nultiple IP Multinmedi a
Subsystem (1 M5) networks, conprising: a first Protocol Engine (PE) in
communi cation with and receiving an incomng nessage froma first

| M5 network, said first PE transform ng said i ncomi ng nessage froma
first format, said first format being applicable to said first IM
network, to a second format, said second format being native to said
internmediary system 23 a second PE in comrunication with and sendi ng
an out goi ng nmessagel Pbincoseconcitiof MBhret wending aaiutccsermasagerio a second
transform ng sai d outgoi ng nmessage fromsaid second format to a
third formas netsarld siiblisécdnll OEMRhsfoAhing saip pligom|ngestage SRindsaseeooet | V5
network; a process, routing, and switching (PRS) conplex operable to
mani pul at RrASRE atSird Rimatdftid Middebrnd: bbigaspplRabletd sNsRbnd BAS Hetwork;

i ncom ng nessage yielding said outgoing nessage; and a sw tching
conpl ex direct r ggﬂg i P Teela! i
fromsaid fir sét315 rB%Qg,r{ é‘%&{%’ %@i S'riryg{rcgﬁlgﬁgfl}g)s for &s%r%&queﬁ%%%ggggeﬁa by
sai d PRS M . . r X
rartic roonodihe Bt PELE LR St AR AL b e SR AR B rpge
wherein said mani pul ati on includes at |east the conpletion of a
routing operation based on a destination address of said i ncom ng
nmessage. 20. The s sten1o$ cl.aim19, wherejn said first PE and _said
second PE sparf SYUHEINSCOmBIE dhfectopopgiptls Wesa|eata§uw§9%%t§ HPBHPEEITIB] anes
including a Services Plane, a Control Plane, and a Network or

Tr anspor t fipnapid first PE orhenegy sraserfiesfues foasyhsequentpresesping xupdid SRSt chi ng

conpl ex, for said routing
complex, and selectably operable to remove processed traffic from said one or more

queues for return to said second PE, wherein said manipulation includes at least the
completion of a routing operation based on a destination address of said incoming

message.
20.  The system of claim 19, wherein said first PE and said second PE span
one or more of [P Multimedia Subsystem logical planes including a Services Plane, a

Control Plane, and a Network or Transport Plane.

21.  The system of claim 19, wherein said switching complex, for said routing

operation, accesses a composite routing database.

22.  The system of claim 21, wherein said composite routing database is

accessed through an ENUM fagade.
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operation, accesses a conposite routing database. 22. The system of
claim 21, wherein said conposite routing database is accessed

t hrough an ENUM facade. 24 23. The system of claim 21, wherein said
conposite routing database is popul ated through one or nore of
donestic data feeds, international data feeds, and a real-tine query
facility. 24. The system of claim 19, wherein said mani pul ation

i ncludes the creation of one or nore transaction detail records. 25.
The system of 23.ai mitegystamert elaim 24i whareiansid soinposigepeing databaseds ar e
preserved. 26. The system of claim 19, wherein said destination

addr ess i popaiueedothromgh en®©dr meretod depboielatauidiny inteanaioozltdadde]s, ord aa
Session Initiation Protocol address. 25

real-time query facility.

24.  The system of claim 19, wherein said manipulation includes the creation

of one or more transaction detail records.

25.  The system of claim 24, wherein said transaction detail records are
preserved.
26.  The system of claim 19, wherein said destination address is one or more of

a telephone number, a short code, or a Session Initiation Protocol address.
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