AN | NTERMEDI ARY NETWORK SYSTEM AND METHOD FOR FACI LI TATI NG MESSAGE
EXCHANGE BETWEEN W RELESS NETWORKS This application is a
continuation-in-part of U S. Application Serial No. 10/426, 662,
filed May 1, 2003, which clainms the benefit of U S. Provisional
Application No. 60/445,444, filed February 7, 2003, both of which
are herein incorporated by reference in their entirety. FIELD OF THE
| NVENTI ON [ 0002] ANINITERMEDIARYNETWORK SYISTEM AND METHRODIFOR of
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messages between wirel ess networks having inconpatible network
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and 3G ( Thi P9 @4f4d Bled Rehryy its40 ofwhicheriaersiy incemoraeddiyeci f y

the radio idirehdeas hefRARGL €ri Stics, equipnent details and
associ at ed nunber schenes QE | i cabl e comuni cation protocols

i ncl udi ng tﬁ@%@%?h@e@m {Y¢ definitions and characteristics of
I nter-connegjgopg net V*ﬂ{ekﬁ‘csed invEntRANE dBbctid® ﬁ??&%ﬁ%}f %: cgmﬁﬁm%bsn and

anong these disparate standards, the conmona e concepts Is
not suffici 81e partigelrdy dednc idermpdityngyisiem that sneblesesenderk and| fecipionts of
devi ces bel ' Ne | S S 1. ng. .
100031 A ¢ el Seghen b Al ST ELeifChURLdes baloll WERE o TRS AR B R e
anong t henmetwerkmptoeolgal | s and nessagi ng. Aspects of the present

i nvention phh@{d}f{p 6%&13'&%’%?@159} and, therefore, this

description concentrates on expanding upon the state of nessaging
standards. [@0ZY] ThdnwiNoehedsenessand nganyewohent pats f ateedvapld] N@obiley

with the GSM standard. with the introductjon Shor t ssage S Lce
(SN - ShisenRRRisiontie ot S Saksbieni BY s riapdeiis sech 1agDMA,
octets) andCDMAy ség_M,oiDmf:, nm1die)§{anj§fvaﬂhﬂ1nda |t1§e?édﬁo?§heunaGg$Begﬂldfe}eﬁ@mmo
erson nessagin i ) .. P ! .
opl tcat i ontHode) 0 Ui chtkanith Nehwodish e steBEros Riguly saeeid sheaio
standards singdifads chhNRristidsDhuip@eet deEAE\ anil r2edoeiated RieF Kshels QippRo4Sle

i mpl emrented an equivalent farm , .
P communication protocoIs mc%dmg the associated message definitions and characteristics

of inter-connecting networks. While some of the concepts are common among these
disparate standards, the commonality of the concepts is not sufficient to make devices
belonging to one network talk to devices belonging to another network for wireless -
messaging needs.
[0003] A telecommunication network supports many services. Primary among
them are voice calls and messaging. Aspects of the present invention primarily concern
messaging and, therefore, this description concentrates on expanding upon the state of
messaging standards.
[0004] The wireless messaging revolution started primarily with the GSM standard
with the introduction of Short Message Service (SMS). An SMS message can have a
maximum of 160 characters (140 octets) and is used for a number of applications
including person to person messaging, binary content such as ring tones, person to
application messaging, and a number of other uses. Almost all other standards such as
ANSI, TDMA, and CDMA wireless networks also have implemented an equivalent form
1



1 of short nessage support within their networks. A notable exception
Is i DEN, which inplenented a packet data network and whil e nessaging
i's supported, it does not have anything equivalent to short

nmessagi ng. [0005] There are other forns of messaging such as EMAIL,
WAP and nore recently Miltinedia nessages (MVB) supported by nany of
the networks. In sone cases, one formof nessaging is carried over
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anot her. Nugbgfbidortability poses problens with the delivery of

nmessages when relatively static routing tables are used. A siml ar
but i ndepeH8%k pr obTherexeliangeef messages acrass diffsrent networks enfusthérreamplhicated

In North Anggi i : and il re routed t
et vor ks Usp et Somb b ORIy, FEASRASHEE al Sk Rl ftngly Due
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t el ephone n ( L N I can, Number . Plan (. .
Tr ad!ot i onal %?&féersn-egﬁ%r%%]"ﬁﬂﬁ%%ﬁﬁé gon eslf)lé3 &g n%"ﬁélseaf"ﬁ %ﬁ%’&%ﬁs &%’@‘ge‘m"m
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;S? " cont agﬁ-?{gt Oé{i seryjge, Péovgiggﬁcé'afxothcr. %um%er poﬂrg‘a)ﬁlty poses problems with the

delivery of messages when relatively static routing tables are used. A similar but

independent problem arises out of “number range contamination.” In North America, for
example, messages and calls are routed to networks using what is known as NPA/NXX
ranges. This methodology refers to routing of calls using the first six digits of the
telephone number (TN) in the North American Number Plan (NANP). Traditionally, a set
of number ranges segmented by NPA/NXX are assigned to service providers.

[0009] Recently, in United States, a change has been made in telephone number
range assignments to service providers. Instead of the usual six digit number ranges, the
assignments are made, now, using seven digit ranges. However, during the reassignment,
certain numbers in a range may be what is termed as, “contaminated,” where a small
percentage of numbers may belong to one service provider, even though the range as a

whole is owned by another service provider.
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per cent age of nunbers may belong to one service provider, even though
the range as a whole is owned by another service provider. 2 [00101
In addition to the contam nated and ported nunber issues nentioned
above, there are a nunmber of other inter-connectivity issues that
may need to be addressed for flexible and reliable nmessage bridging
across different networks. For exanple, a source and destination
net wor k (wi t{d010§s pect IntaddtioMesiha gentgninated Hdiporamenbes kied elehtied bBRSE
two networ k “?%% be inter-connected bg,nure t han one | nternedi ate

t

network. Th 1 WYnRen BF Qthen ier£ouse Uy i uRb AGRIBY BEfdt Bfiaddressed for

account for fleRibfe 4id| rtliabRORessRiRNRdging hcros difBSht AR R MaibleMR¥old&
accessi bl e only through a desi service provider to th

. gnat e e
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to a carriefws nefhirV® mfaydhd ididiofRIBALS MR HhAE ofid Ht&itheliffeOMMork UCThe

connection. There may he nultiple t?/pgs of connections to a networ
to reach théowinadablesiand @ssogisted matadologigs ppetraccount for ghiprplthomednnggsion.

i nstances ofa @sRadibh GetWd ' : .
t he sane npbi Ise slubscri f)ke%ﬁs{m %gis%gfé{bﬁﬁﬁadggﬁ |€%§1gﬁﬁg§€érﬁic% t0 5@2&9 the

varyi ng | ev8pavost Fpragxamplecr S pervige progidemghy hpvecexclysing @eqessotosa cavridrise
same networ gggaéi f | o

chal | enges 'ltﬁ ﬁtg‘{?ggé‘g% t@;gmgéeg a g%tgoses{ggé? ot@o%%\é\@d&gcagé@%{%’an{éheﬁgﬁagbqee
exchangi ng ofultinetyaesesf dontestiens toiagiptozk to reach it ese mudilesnbsstiber. Further,

Pr ot ocol Cony. ' - A 0 for -protocol differences
Transm ssi o #eﬁ%@%mglﬁ 5’ g}sttt%-c ésaqg?ﬁ&%gﬂ%roty%eoo% %%%I%ea\l/a"ttﬂ 3 PRIYO lf t@ﬁ?ack |thr?d
of transm sanomobiletswbsckibers.nt er - Domai n or | nt er-networ k Addressi ng
Conver si on 5 jlity &0 rf rmadgg ss_.translatio necessary.
Dynani ¢ Roulﬂlmﬁgj LookdP aé&ﬁ%‘?’ I%?efi/mf { ee‘éa@f’%l% ei?’o a@‘laﬁ}rya@ea’ﬁ%? YWB‘?(‘?b
routing i ntameetonoto thdlemsagevokkansf ormation - ability to transform
nessages ba @g n business and t ni.cal needs . Stqrage and
re-transnit f 2’ abi 11% P Efo E%Q &W%)?fwaﬂyﬁéé@d%ﬁ%[ﬁﬁ% ![fl}%ggedatﬁd)e
techni cal nedfiessedrRaromelisageessfult &RAINFATMISIE ieREhaf)BF oF rhédkaghd lbkiween Angarate
ot her uses -. iliw {(so record the
wireless networks:
e Protocol Conversion — ability to account for protocol differences .
e Transmission network support — ability to connect with the right kind of
transmission network
e Inter-Domain or Inter-network Addressing Conversion — ability to perform address
translation, as necessary
e Dynamic Routing Lookup — ability to resolve for accurate and timely routing
information
e Message Transformation — ability to transform messages based on business and
technical needs
e Storage and re-transmittal — ability to store and forward based on business and
technical needs
e Recording of transmission events for billing and other uses — ability to record the

message transmission events

e Management channel support — ability to manage message transmission



nmessage transm ssion events Mnagenent channel support - ability to
manage nessage transm ssion 3 Anti-spar, Authentication, and other
centralized value add services - ability to provide network
protection. Lateral transm ssion to other Intermediary networks -
ability to interface with nultiple networks Transaction support -
ability to reliably transact a nessage delivery attenpt Quality of
Servi ce - abi lei t4nti-epasi) pumtitehticasion, iandjotheraknttalizédvablexndd gerpicesv atiilitg to
service [0013] The .network nc&é)syst emexplained in this invention
sol ves many of t?‘fgwg%BWork&’%? s uni quel y. [00141 Interchangi ng
signal i ng and smesgagasanbaisWeeh Jiiek WS dib metRRks L £bilR§ &S infeifabéSwith
nmessagi ng and roam ng has been addressed in the prior art before by
st andar ds bodi es‘}’umﬁ ety papers, and patents. Patent number WO
97/ 20442, for expgNabion i I mp ' ]
Message Service (Swgguogesgg&#n é(lyi?l??'gorrgnt n%tm\ior g&ls)%éggﬁgglﬁiaﬁgﬂ‘%e
message cent er dRualityef Seavies— abélitytr suppart Yaryingqdalityclevedmialpravding service
identifying target network, addressing nechanism and format. In
particular, the patent describes a systemthat allows nmessages to be
del i ver ed t B083]cDreveatwvorknald dystempixplamed dt wWos knvestiangsolvfea amdnyi dfethe above
nmessage forn;aéletragismlssi on and wi de or |local area network using

enmai | mass%& transnt$sion. This system however, specifically

requi res t hpos4jriderchaiigind) eignating :md endseagedd Betiviedny ndtiverkel dor perattd Peer calls,
networ k, protocal and the address t he, recipi ent evice wthin the
net wor k. MoPESHRPS ap¢ T ‘Eﬁrg? Ifeﬁ‘é?&{’?féedﬁ&st %8 OIC%P%fgreoth ?‘?ﬂ\.ﬁa'gglqoﬂ‘le%r
network is glbligied| paperonairiciaishts OP4iéhe nd@bérl Wal DTYD04aR] fblekkarhyle, R8dMMifies a
LAN, or WAN network, ich js t necessaril]y the case_in many
practical nBFHBIRY. O] FEaasLe gth‘F H\g‘?ssﬁﬁé‘fﬁe {)Sé‘g%)r‘i’%ﬁmi fpsentouptvarks $x g
U, provi degablisg thghhdsyagel deftenat & celiii Rl 0@ Yurktiontiey 6f identifying
central switching device. A designated network specific evice |
recei ves a ({HESLBGWOrks pegressing faechanisin qad format. o pariculgicthepateniydeseribes a
suit an excliargethal Qfo%tmesﬁ{é]@s fooBNGIEred 8 a TBRRAGGhAl RIPhGRMERdrk using
swi tching device. The central switch then routes the nmessage to
anot her devidessmie ingssage dfofratt rmseission raad  wide st el lareaThgtyorky ysingnemail
assunes a o G r adpy,: [ Vi e 3

single fai In%}?%it %?ér‘f?mgﬁ b dzggwk%%’o%e?&ﬁﬁgﬁlﬁﬁgt :}%‘uﬁ%’;{/ﬁ i %ﬂgga?ﬁ %‘S
with many coessigsxiot identify dke destinativd meteki pretoeol 4nd)thofaddress of the recipient

| nter-conneglty %ﬁ?’r’fg lthlé rn%HJﬂY Mor&%%ragﬁlmeg/tﬁ{a? Qn%%essaage %@&Exr &I the cellular

nonolithic swt
network is directly connected to the destination network by PSTN, LAN, or WAN

network, which is not necessarily the case in many practical networks.

[0015] Another system, described in DE 295 11 856 Ul, provides a slightly alternate
mechanism by way of use of a central switching device. A designated network specific
device receives a message, stores the message, re-formats the message to suit an exchange
format, and forwards the message to a central switching device. The central switch then
routes the message to another device connected to the destination network. This system
assumes a monolithic central switching device, which could be a single failure point and
does not offer much flexibility in dealing with many complexities (as are addressed here-
in) of inter-connecting a pluraﬁty of networks. Moreover, a central monolithic switching
device may become a performance bottleneck.

[0016] Another known technique proposes a plurality of intermediate switching

architectures to overcome the above-mentioned drawbacks.
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devi ce may becone a performance bottl eneck. [0016] Anot her known
techni que proposes a plurality of internediate sw tching
architectures to overcone the above-nentioned drawbacks. 4 [00171 WO
02/ 15603 A2 describes a centralized conputer systemor a conputer
program connected to a plurality of networks directly for delivering
nmessages between networks and applications using a centralized

routing dat qmsfwd 081&b3A7 désa%eab%&ﬁmﬁyeatcemﬁmms&%}m QHPRtet ASEraf

relatively sinplistic view of dgi ng nmessagi ng structuresS between
vari ous net w@pieeted tha plusalisy ef ngwﬁqmdgrwly fopdeliverng meesages fetwiesntnetworks

consi dering Mhpﬁﬁﬁiﬁﬁ% a QAEM ie@fdu%%&até%fasenetmr k interconnections.

For exanple, rica (and y countries) nunber pooling,

cont am nat ed¥8halshe hete pustersisind |tQ°§lmﬁW§éakﬁta refetively: simplistis iow pEbidging
identify th L S m
2 motwor ki ek Wbl SBMIch var R TRLES, TG aslife SRRTA My i
per form ng eathoui mns@ss@@anyapmtwahmqubmme@rofr nefwerk mmeectEme tBor
wireless n K

Whi oh nakes ARl A7 NGAR, Mplptea GRP by DSy, BOOET ool AR e
net wor k i deatd pqztabﬂgeniaMt mff&ukddco&sesﬂ)pndemlfplé)d dbsfinatimi ayrrieat Sorgetimes the
subscri ber. None of atents cited Qy ddr esses, th

senari oo " FRHE RrEBE SRS Bifof HEY nARIY Bo AR 48 oo netrorty
roam ng subsfi¢ri feefosminijosertdin mbdsege ﬁddfoemmohh@r powsilbokups.y Die & wireless
plurality of c nnectj.ons or |inks 55| erati fer

P ot acol 3, PBTbHocl e a8 prter e 08 Retiee EFAvenDe sty Mekssat Gbedtoa
particul ar c@r@d&ﬂ?%ﬂowb the @Rtisdion fﬂeﬁz&iﬂk W@itityl Basedl @ht theaddfeesd pioided by

protocol addresses aSSI ned to sane subscriber upit is possible
wi thin the SHHBARESHRH fn”@ﬂ%"é‘@%?“%&‘l“ﬂ‘?%@%ﬁ ddzessesihesg Senpiofadr ess

and phone nyypaer AL, ﬂh@@bmrmteﬂamol 1Rt ddtirésh theV¥buue lof Achaiiny ARBSiRAL Ndrd
any mention in any bove pat ents. Securi ty, aut henti cat i on,

billing, erf8y aﬁﬁ%ﬁ rh?gposmblélabpf arRjuralify aferoynestionsy on Hnkse passibly operating

functions t Bﬁfereﬁf Frofdeblt,) 16 @e! s¥mb H&‘ﬁflitﬁ)ﬂtnctfw‘afk JRTIRBSisntb&bIcHEIsY a pittibil1g
practical world are not” nmentioned in the above cited inventions.
[0020] | n ageinestion in epepiémizedi vpnt Bradditigs. rnveitlplemtw@l pddyessesfaspigned t@ Hie
delivery of JESS@e&Der it %éﬁxe%hwpfﬂs%aﬂe Ela%h% r&h votld (3h as an
preferred network protocol ‘used | econmmuni cat 1 on
net wor ks f opm@iéaddms m@;phmls smgbgr to Q@?saqns ntOhée mt)ewmelu agaik dgesmet find any
connecting e r

Ther ef or e, ?’g}é zat Ol W&Z‘Rg‘“’p& %i céﬁﬁ“f} ie %van wr?égggg% 5&'}??%%93
syst em bas ecbpomng tahd ngdnyvathep atbietadd fliaiclionssthairare ofitically ampaitdng foremesaage

delivery r’regei]%relll,ysnw prél&a’ Hl whiela el A%? mentioned in the above cited inventions.
[0020] In addition, the cited patents do not explicitly refer to the delivery of messages

using SS7 networks directly, which is the preferred network protocol used by almost all
the telecommunication networks for delivering messages. SS7 is the core network inter-
connecting network elements of wireléss networks currently.

[0021] Therefore, realization of any practically relevant message delivery system based on
the above patents falls short of a reliable message delivery mechanism between networks
because of the cited reasons.

[0022] WO 02/05580 Al, however, clearly addresses delivery of SMS messages between
PLMNs (Public Land Mobile Network) using the traditional SS7 network approach
involving Switching Centers, Message Service Centers, Home Location Registers and the
like. However, the described system strictly deals with bridging two different SS7
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because of the cited reasons. [0022] WD 02/05580 Al, however, clearly
addresses delivery of SM5 nessages between PLMNs (Public Land Mbile
Networ k) using the traditional SS7 network approach involving

Swi tching Centers, Message Service Centers, Hone Location Registers
and the |I|ike. However, the described systemstrictly deals with
bridging two different SS7 5 networks through an inter-working
nessage Cenh@works dhidogsan biteradaliing memhfecenteonnd dods not address aniree dormsrof
such as I P petworks. 1n addjition ,this vent.i.on deal s

end nessagBFOIAETHOL SPEhay g ?ﬁj‘”ﬂﬁk@ Z‘T @#‘F{;ﬁ“?ﬂn ‘Srrgg’glgﬁjé‘ dea efhemqi toend
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desti nati on network. Theaproach rop t hi s tem wor ks onl
for SM5 mesSHYEYRAg TREEECHELC fE ‘E‘faﬁf’ggvt"?ﬁ“ﬂé “8‘?”0 ig gpproach proposed
transfor mat i, ﬂﬁs systi @5&5@111? fot §MS fi&sﬂg&tdna AbésOribt PR dﬁyd@ﬁﬁoﬂ‘tﬁéssage
open up the network for Internmediary for nessage deli very,ﬂm%%_l

system f ai | m@rﬁlﬁwsdef‘@ egmple dinthe @WW“?HWOMI BRENPE GR
| NVENTI ON 19&%5& Pﬁte?ﬁx@cﬁ%rgtfoﬂ HEIRE uawefﬁ{hekfs&ns £tk B (REFQOH Stitiond

nmobi | e net wor ks at are and sulgﬁg nmul ti pl'e standards and
busi ness ruSEMMAQ)é@E@MBOﬁHMENE%@EtTH V\ENE‘I\O@nabI e nessages to

be exc ha”geﬂ’uncﬁ ﬁg}r&pﬂn{mhh Feué(j&i b ?ntér@&rﬂy(gfﬂgm %ﬁé’tﬁv‘oﬁ@ 8t R dplex

di fferent I'es I nc I ng nessage transformations,
accur at e andndgpportinultipletseantiardkanddusiness oHlgso uAapfwtﬁg)félppmrc&@atthmtl@? enable

number port %xg'%sl?'geﬁ% ?@ gxc @@t@g&nbe(@o LRBHE thits Qiﬂ%éhc%gié%il Iﬁ/bf many different

protocols Unc s an usi ness rul es
speci ficall ﬁ],ncmdmhmsemekuﬂmg rmcsssﬁgb dransfemmtless, tagcmatmﬁ@@tml route lookups

facilitating rout

net wor k tha?“ 8’”‘?\?@?@‘8%’1‘)&? ewﬂ o gor%%%g%%@%éat"ﬂnﬂgé ug&%thggr
sof t war e copiotd@blsrmh@'ﬁumm:xs éiihlé)usmessages coul d be one of many
formats inc .
il ¢ i o 1020 ge b ARy i mi e i enfbaBBlet 1 FRRRE of PlBltpne Fting
i nvention, af Anfsage fol glenadii xfcfvﬁtﬁfk o arotiier hetworki thanay itercpasstediby a
t hr ough several gate W t hi e or ati.n m)bjl”h net wor g for
further trafEKeEsBFyRtk %ﬂé‘ésé?cﬁ é \Voshd F?ig‘iogﬁlécmg'ﬁﬂﬁg § Pgrase Gl e one
Message  Sep¥ hfafy Eaffaf ificlidihE@ut noMithitdd ek ahdYb aRagge, Ganilpaml fhdhibEdk,
WAP Gat eways, mai | Gat eways, and I nterworking Mbile Swtchi %?g%ma

Centers (| \\WEsspe Inpcqosdager ¥ithpspects of thepresepignyentipn a 1essags Ofiginy
more than opguaf Jhliessy $aLANRY MRl sevkf) Zatewals HithBraRdbi@mtingf métiR

present invention, an independent service network and system
(her ei naf t enetwatk for firther tRnsmvisisiony THese gateways ippluds, Apye oth?rﬁe?h?gc?ﬂaslsige)

receives th%ervwe Centers (SMSCs), Multimedia Message Centers (MMSCs), WAP Gateways,
Email Gateways, and Interworking Mobile Switching Centers (TWMSCs). It is possible

<

for a single message to traverse more than one of these gateway units.

[0025] In an embodiment of the present invention, an independent service network and
system (hereinafter called “Intermediary network,” or simply “Intermediary”) receives the
message from any one of the above mentioned gateways belonging to the originating
mobile network, for the purpose of delivering the message to the destination. The
Intermediary has a set of Input Units, a set of Output Units (these two Units, together
called “Interfacing Units™), a set of Transformation Units, and a set of Routing Units
(these last two 4Units, together, called “Internal Units™), each, in a preferred embodiment,
with a well-defined functionality and purpose. These units are wired according to the
characteristics of connected mobile networks and associated business unit requirements.
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nmessage from any one of the above nentioned gateways bel onging to the
originating nobile network, for the purpose of delivering the
nmessage to the destination. The Internediary has a set of |nput
Units, a set of Qutput Units (these two Units, together called
"Interfacing Units"), a set of Transformation Units, and a set of

Rout i ng Uni t hese | ast. t Units, together, called | nternal

Ui tsny, odi2s] ih aSpopenseoy it arratm iivepion timesage (E8riredibrgEhgne of the
functi onal ilhyutaudity pages ehxoigéle%ﬁe ¥R thére aTRNYMrirRtoR AGiHs dardy Rlotirigh & nits
characteristics, of connected nohil e networks and _assqQci ate Si nes

. b
uni t requi riSHEAING to Seyant) aBg-dptaraecdobiistser WSt Wik 2g E?gma?lvrﬂ%mws ,

t he messageoht@paiieBased bPihg %r@auﬁng)éonm@ns St ntekBbrinSctp@SRAvorksIr ough
one or nore Transformation Units and Routi ngg Units according to

several pr d00&H SthicRRtoLTMIHaon deptestheassqpidtion aEsulyaEibeT TRhong umber to a

det er m ned pef@itk | BEideUbBPidRas ggr%?ﬂ dcbiRs REBYiddidn Bﬁ}yﬁ@d" thet AdaRgs QF visied

I nter-connecti ng networks. [0 Subscri ption 1 nformati on denotes
t he associ aefm!

émobilityd c Apdseding torstae aepepfL ey inyeytian, theedynamic reuting abdity
provider. : Giad 7 ' G Néaiatigd
net wor Kk (no(%:’t%elel?% A%?%?@ﬁ%%g to %%;acgg‘%ggltg ?%?St ?ﬁga?%vgsﬁﬁ?g%a he
dynami ¢ r ounformatii pf tthe tefmindtiag | davicemstirent ynatwenkopdeesst asseeiation of the
account th : | Pt & { Al i '

the tor m naf g, AU o BRE b RE Pl e MR O5iTRl o the
t er mi nat i ngemiendting nzabdle mbtavotk. aTliis siguifinahitty iimmensesfthalikdlihped that/the imekdapk s
connecting ta.the termnati nobi |l e network. This significantly

i ncreases t%‘gbleiskcecﬁs (%gé{éﬁ 65{1d9t he message wll be successfully

del i ver ed. [pOIX?HNccordingr i ong dntbodimeenewboitt meerttioof dyriamidally ehtnging routing
dynam cal I y._changi n ut i | nf.ormation i s obtained by.subscription
to one or Hﬁ’g’g"%}&’l"r‘g °§?§F’fe9 qgrﬁ’hsrcﬂﬁ?qno#? LEfF 2Ee 1%‘{]% AL TORBARON SOpGes
accessi ng qaehais NPAE dhi)af, %E&iihgl)aner &pmsietigfohﬁaioﬁ&qmnaﬁes 4s1t1dhr$ a }fI?me
Location Register_- HLR) in real tinme, and/aqr nonitoring the tratfic
Condi t 1 ons IR BFESTEGHLEL o) Rk Sh/EF mAyalons Hed 4 Graiions o ipter
dynam ¢ i nfRaRRth@Nink§IUS B nidbile ChetvdrR. eI Bl Hynahe @ffSmiadfien Ways bbined
nmessage m ght have ot herwi se been routed. In additi %n, acgo&rgi .to
an aspect drefpmbly chorgss fhsnvax e mesg H?‘Grcgl‘éet‘_ 5, OFrEyORIeSo b‘ggtf%
which of ta@&r&iﬁ?%&?ﬁdﬁ@ét'o@ﬂﬁa iHeAHsn, e BRamRhioRHatiod rdydfdo dpecify which
successfully roufe the nmessage. For _ exanple, if the nessage is
dynani cal | yofths frangformations needs to herapplisddn rdpr osugssatullyreopts sbe essagg. For

final destinahh@NictelBm&tdgé is daRichIN rdufi TR bAdiRY 1REmIeBRry TRESGU SnsRY of
correspond e?%h?lﬁgtfq{gflﬁ&ang)éllsnt%r rrgd?giy Net wor k rat her t'han thensfi ngl

dest i nat i ore firal dentiratiqnotizotly, M shaiforgatiies eftbe mepsaghipay Poreaspongsto thas of
-present | nvaﬁ%t'e%diatrpﬁle%m &fer Bfin thB Sinal destination network.

[0029] According to another embodiment of the present invention, the content of the

message may also influence the transformation units applied to the message. For example,
if the original content is in the English language and if the intended destination unit resides
in a network whose predominant language, according to the network’s primary geographic
boundary is, e.g., Chinese, then the content may be translated, depending upon configured
business rules, to the Chinese language before forwarding to the destination network.

[0030] The present invention preferably also includes mechanisms to specify which set of
traﬁsformation and routing units need to be applied to a given message based on the link

or Interface Unit the message came through. For example, a message that came through



message may al so influence the transformation units applied to the
message. For exanple, if the original content is in the English

| anguage and if the intended destination unit resides in a network
whose predom nant | anguage, according to the network's primary
geographic boundary is, e.g., Chinese, then the content may be

transl ated, dependi.ng upon c i.gured business rul oth i nese
| anguage befHIEFS Ih%gf’ﬂﬁ%r‘?@ a?gw ERIeTRY FY Pgﬁgeﬂg?%ﬁ‘a?ab}e[rﬁﬁggfd%h ng
present i nvenhgredd-wonbasindh YralgeMents)ad the edginmblgandbiinetvarispeci fy

whi ch set of transformation and routi %gnits need,to bengggligtd éo
a gi ven nesédgt Byss3e tageorfimg o Qe gFhodiment of G {nveRion Ryererallye
through. Fo Easees&mhgl a @yiRAS 84 f Rb@ingGad TranbfoRhtdidn Unat® bhse ioh @6é of mbie
such as an EMAI L gateway nay not generate a billable record

(dependi ng obrfhagended of s eriginal messageett BifFBRIHEh PichiRe Brfsesaramery
mobi | e net weeKpystfa3 AliesTBE HIERSRRL net@bkO it dl@d! SnPBR GPRAHE MRife 6f the
the invention, thus preferably passes through a dynamc set of
Rout i ng and lmenmmwﬁm«aa retyfitk subssiplipno ando prsessr infasmationy Pf tthee destinationt
of the ori gh{gg%eﬁgﬁésage, the interface through which the nessage
came-in, the business rules of the nobile networks involved, and the
dynani ¢ nat {082bA futiker asprce of trarreesertdnyentites proviges\e miessagh gewtingtshbsystemd
access | nf Og]hgﬁliés&ﬂesq%xe Eéhﬁc‘raf’fo?et SEVRNLY ralfBPYdRn Y Hhdssa L%?&%L LerlvHbdeliat.
aspect of the presént. Irnvention provi-des a nessage fou |nggsu system
t hat assuneS8pdcifecallpnhe alessagd muthg sibspstdm pyvidesdrf emityvot kérmica that glib af the
exchange environnent Speci ficall t he nessage. rguti ng subsvst.
provi des an"%FP.!E‘i"FrT]‘@S SF ﬂéeeﬁ\?fsg%e ?’f%g‘?yggﬁnv%?m;e tzca%clgﬁ%q%négn 3 p(tll)gf?e t %&gﬁﬁ}oﬂ
nmessage excliaagsnaiou andddiwaty chamel selectiom. t 0 conpl et e destinati on

e SR et et SRR PTEC bR o gk i peP e
LI Ie_xi bi it yancaqdhﬁmﬁg)ﬁi Wit tegpect\td i‘b_céi@lﬁ@ﬁﬁc:] délﬁ'eﬁ@ﬁiezshg@ gngh Intermediary
elivering ssages, an | nter lary, at, spans.. di spar.ate .
networks. T Eépag‘kidfspéﬂtei I}?“{’?{ES- n&goﬁﬁi %nehﬁ? &her gf (Kl é’b‘ﬁ?%&@ai’@“’tcﬁée the
f eat ures angamebsant @Gﬁ‘ﬁtagf:s $fhBe PreGmE Miveritiod Qpdr Hreading df therfoReing d@hiled
the follow ng detail ed escripti Ooﬁ' of the preferred, enbodi nents  of
the inventi 8CFRHOR0PS Hisc Prefred embodigentsyek e myvenfiog, i popgunctigiqvfh the
DESCRI PTI ONpdeheidiba QL NGS [0034] Fig. 1 is a schematic diagram

representing an exenplary inplenentation of an enbodi nent of the
present inv RﬂEEQEﬂ[‘%@@ﬁOﬁ%TﬂE BRAVWIN(shat i ¢ di agram t hat

i |1 ustrat es gsiPfigal lis bNRhenladic Ufehnt Ppr&%ARg NS 8mplary implementation of an

embodiment of the present invention.

[0035] Fig. 2 is a schematic diagram that illustrates prior-art that is used for exchanging
SMS messages between Public Land Mobile Networks (PLMNs) implementing
compatible protocols.

[0036] Fig. 3 is a schematic diagram that shows an implementation for routing and
transformation units inside a Gateway Unit, in accordance with a particular embodiment of
the present invention.

[0037] Fig. 4 is a schematic diagram that shows inter-connection between two Gateway
Units connected to two different wireless networks, in accordance with the present

invention.



SMS nessages between Public Land Mobile Networks (PLMNs) inplenenting
conpati ble protocols. [0036] Fig. 3 is a schematic diagramthat shows
an i nplenentation for routing and transformation units inside a
Gateway Unit, in accordance with a particul ar enbodi nent of the
present invention. [0037] Fig. 4 is a schematic diagramthat shows

i nt er-connectijon_between two te Units connected to two.

i T feront witBPLES" A4t BOPRERT TRCURYs B IUHTE e HgiRlttion of a cos
invention. uncH8B&r skle@ingdthé Sied Hob Qv &irta ibiiges MDY ORMARIDV i the present
routing |ogic and rgsol ution of a cost function for selecting the

next hop rodventiasand Figs 34 shews anSMREBPagsde™itt h t he present

i nvention angh3bj Big. 5As SN AWEraAN thalVEIRWIBHS F6kehal OF WMT ah@ B3I drdshgeS uied
a diagramthat shows the format of SMI and SML nessages used

i nternal |y ieralydnpoembedimensiof thegresenéwentionnyent i on. [0040] Fig. 7

i s a di agr apgsbptigSNRYWifrRR el GYWaE pAriShAMstAlibtR hn SRHILAL. file.
[0041] Fig. 8 is a schematic diagramthat illustrates delivery of a

message to #M041kFiged is pschamatic diagrn Satillepratestieliveryof 2 persape)tom yjsited
is a SChemB&%H&W&%ﬁx{&hbéch{)i}?trat es mappi ng of virtual subscriber

addresses froma carrier netwrk into Internmediary network for _
facilitatin{d0dkEigg® isdelschemapic dipgram ctbatddliveieatesi mappifg of raxeahtsubscriber

. tion. Ca ) T L
Formt of ¢ RS, o a helel nftiB I8 Thiehaigry IR0 ol TRBSage
schenat i ¢ didelgesnin dvadrdaive wathahd\irtsehten@otiecr i ber Roam ng Nunber

M5 b Ln..E. 164 Foy.nat . 045] Fig. 12.i h th C.. di .
that shows. PsTEg: 16 k2 iRt bt fidinky e abiess? PmEOC AR G hRSAAT
accordance WulnbetPien @NASBNt i nvention. [0046] Fig. 13 is a schenmatic

di agram t ha 0 he routi at abase syst he. t hod of
routing r esi)qogt& %‘% #10’? "’Sﬁ@ée'ﬁ%gs‘g”(féaén %ﬁ*ﬁ%’ﬁ 83@%"%3’%@%@%&“}5’?%@%{’”
i nvention. WORNY hurftbeyin 464 BortaChematic diagramthat illustrates a
Message Detail Record generatjon process within an Internediary ..
network, | nlU4SFigaliis AJCEHmItsAgr Bk ShPY B ISRIRpRO0R SF I Ipteredipry
a matrix t hffetwlioVh RBor8xRIVIM tkdéeRti®entidgnans| ati on bet ween GSM and

ASCI | character sets. . L .
[0046] Fig. 13 is a schematic diagram that shows the routing database system and the

method of routing resolution for SMS messages, in accordance with the present invention.

[0047] Fig. 14 is a schematic diagram that illustrates a Message Detail Record generation
process within an Intermediary network, in accordance with the present invention.

[0048] Fig. 15 is a matrix that shows an example character translation between GSM and
ASCII character sets.

[0049] Fig. 16 is a schematic diagram of a high-level logical depiction of a message
exchange environment, according to an embodiment of the present invention.

[0050] Fig. 17 is a schematic diagram illustrating the functions of the message routing
subsystem, according to an embodiment of the present invention.

[0051] Fig. 18 is a diagram that illustrates a representative ITU telephone numbering
standard.

[0052] Fig. 19 is a diagram that illustrates a representative format of the International
Mobile Subscriber Identity. _

[0053] Fig. 20 is a diagram that illustrates a representative North American non-GSM

environment numbering format.



[0049] Fig. 16 is a schematic diagramof a high-Ilevel [|ogical
depiction of a nessage exchange environnent, according to an

enbodi nent of the present invention. [0050] Fig. 17 is a schematic
diagramillustrating the functions of the nmessage routing subsystem
according to an enbodi ment of the present invention. [0051] Fig. 18

Is a diagramthat i I lustrates a representatlve | TU E?Dl’ hone
nunbering d90kEigd 21 [in@sphenpgtig diaggam dilustrafing anqexe tiptgtfers of 2

repr esent at 'rrYe%saﬁ?&ﬁhg gfbsﬁlfh@n |aEBo%<{1£@€olaﬁ RabodifMeiof ﬁw%@xﬁﬁxﬁ\}%ﬁﬁon
g

I dentity. [0053 s a diagramthat illustrates a

r epr esent at il05SNBig 22aierd selremabin- Gaem cillyptrabingett exemplary demessic nfeeds
9 [0054] Fi g I

ENUM i nt er f S2arbyich 6 U ERRARIS Toln BN e 3 el bsft R Aiding o
enbodi nent @fnemhedlpmtsémeprm@mveown [0055] Fig. 22 is a schematic
diagramill Qi I E%Séﬁniﬁ%iﬁg tion to the
conposite rou mgf‘(}g g@?ﬂmﬁedsﬁsgge I’(}{Jtl ng su sgg?em'l@;ccordl ng to
an enbodi nerjé056] Fighé ppﬁrsememﬂlagnampﬂemtmgﬁiﬁﬁxt@aﬂﬁmmmam @ Sysem
SEVERAL EVBODL MR oRL o e&mnl 1RE SREMIR pRovide3 A/ IR ARG HEwRAC
exerrplarylrrp SRENt At on I'naccordance wth

I nvention. TFhsem maenmrmnpats)mnlﬂ:pE \mrélctsenetbzbéch dlteeﬂymdmdugctlm,e!hmglkother

systemthat | nt erconhec Wi rel es

el ront 1y STRIER DU SeiadRt B HristaeReRes o vl S temtogta of o

Ereissage excgsecng?ampﬁuﬁxhtsa(lsylarbem),lﬁsawfmmlﬁednmé (@1 tsetOwf - bothudallethil/Os
[l thru In out put _uni t called l/O.

t r ansf or mat |“8’r\&?ﬁ9?af’8n Ypitssqr pRlY ttqag% m@%‘?ﬁa‘l"f‘ﬁn ﬂ%f’f é“l%erﬁﬁ iJB’IN’MUOH units

internal tranefRnel) ol Wvef S réutingtuditt (RD)thanHnR dets Abted akitithe set of

units (R thru IS noted that the set of_. transfor nd

routing uni t‘@“ﬁf%‘ﬁ{aég’ér??écfoﬁ‘wgt Praitss Tegigsented; I H’Stﬁ%&%ﬂf’sf‘f’\/g’aﬁﬂﬁwﬁa}m a
represent at irffesS AN sample et doling! BhitsSR Rl thiuhRal A aﬁb esh@% Qo SHEOthEO
be further connected to Subscriber & Routin I\%’E(}Dat ab NPAC dat abase

that cont ai §8nMseted g8 Subseribsh hRavtind dratabaseo NG dWa Hble comiping peed

Regi ster (Hidg, hw@ﬁuﬁmhﬁbmt@y tasmrhé)ﬁécan&pﬁe Qs DR mt 86rEhd §BsdriBer
carrier's SS7 netvvork, and Monitor unit that nonitors the heal t h

of various [ahdhkepting ipfempation m@carp@r}ss?? Teiworks end p Mwster Heit theh mopiters the
are di rectl;ﬁeg@r}{ﬁgﬁ&gl&%ﬁﬁg\aﬁm@ernal networks. These external.

networks are either wreless networks or other Internediary networks
or [0057] The VO transformation units are directly connected to the exfernal networks.

These external networks are either wireless networks or other Intermediary networks or
service providers. The purpose of these I/O transformation units is to match the protocol
of interconnected networks to facilitate accepting or sending a message from, or to, these
networks respectively. Fig. 1 shows, as an example, four wireless carrier networks,
denoted C1 thru C4, that are interconnected by the Intermediary network (MDN). A set of
mobile phones, M1 thru M4 associated with carrier networks C1 thru C4, respectively, are
also shown in Fig. 1. Fig. 1 further shows another set of Intermediary networks, MD1 and
MD2 connecting carrier networks C3 and C4 to the Intermediary network MDN. In
addition, Fig. 1 shows various gateways, denoted as SMSC, MMSC, EMAIL, IWMSC,
and GMSC that are part of carrier networks. These gateways are further connected to
various input and output transformation units of Intermediary network (MDN). An
external service provider (ESP) is also shown to have been connected to one of the
transformation units, Tn, in the Intermediary network. For certain specialized (e.g.,
10



service providers. The purpose of these I/O transformation units is
to match the protocol of interconnected networks to facilitate
accepting or sending a nessage from or to, these networks
respectively. Fig. | shows, as an exanple, four wireless carrier
networks, denoted C1 thru C4, that are interconnected by the

I ntermedi ary network (MDN). A set of nobile phones, ML thru M4 )
associ at ed VirEHagedranslation) or aptseusced massage) trappformationscan exéqryal sevise prgvisler
shown in Fi gnaylye flef. Ghi RBERRE a8 theQfredeft h bW
net wor ks, I\/Dlay;ned el_\/[gzj%%%&ge%te?ln %ﬁ?i e%? net wor kseogé%eanﬁggig{lgﬁtlﬁages
| nt er medi ar ysugfea foetionniiXas & transfotaiptionnscurpngextemal iy the Intepmediagy network.
gat eways, d ﬂ6§8f F%g , VB Gari AR t

part of car ﬁl er ﬁg?%égg ese118£1¥§\%é’f§fhareg uertf Efgtrr co%ﬁ%&c@ efa&{ﬁgns on
various i npuhe sessagest puthey tamegso threughche dntemediafy hetwerkre Thercymplexifopk
(MDN) . An %%I%Bm}:t %ic[iéﬂafa?e Qﬁ&@s%@ .oﬁg%@m San Bnéexh‘?if“(l/a&&tpé‘}é& ?e?gf'
connected to one o e ranstormation units, 'In, 1n the .

| nt er nedi ar ytransfomnetikn ubiGrthaerd appliedsp éeinassaged (e. g., 10 | anguage
transl ation) t sour ced. message transfornations n,ext ernal..
service proutfel T EPYRE SuCRRRGR EORIL uR Bl Pned B R Slfiaty 0
and t he preset vhifvianhé oRteanbdsebgesertamuale satsfpovidiomed dh tHeyrodtinganits. The
transformation. occurrjng external .to the Interpmedi ary network. _

[ 0055] The risgrkatt pisAesPle dhe Rsridian PSR P RStk P ol fised on the
t ransf or mat ia@dreésumEdriatién Preseritéte inMeiRs mgRageaand Based tanad@iagsic rbutiag Ghbles
the I nternedi a% network. The conplexity of interconnecting

di spar at e wi8{BEVHE RESIER-hr ough an Internediary warrants a rich

set of traneddd) Th abdveldRidribed Babodihént P HesehOinviRioNE&SR@6ted [V BRI1,
The routing units provide a flexible way to interconnect all (or

I
subst ant i al 1590% p) Partguizs - exgmplesof misrepanegfion < ultiple eAmIroRgtuprks thypugh

sets provisiangh rptedeN@tiVstd S¥OgattWals for thE pulpS¥dtdriQetahbihs m%lssiges such as
resol ve the destination routing for the nessage recei ved based on the

addr ess i nf SMRtYIMS, ppé Famile@ fommatied ynessagedin dFipalle MIBR depeiagingssage
routing tablsges; 4l i hidedy than 0] MBHR)
above-descridgtgg g% "od?ﬁké%tswo?%tﬁehgre%%ﬁd%ﬁlvdg%on(, as Jjéﬁotc%)glrlesn the
Fig. 1, shdmasagtiqranformatioarof all thephessages faviieg brovgl theingiwosk. mul tipl e
carrier net ﬁl\{; IRR tive sets of gateways,
for the purg@ge 0 Ef@%ﬁg%’ﬁﬁ@ rresya%géﬁgﬁg?uﬁas SM5, MMS, and Enai |
(SMTP f or nat{¢t6d] Tks seupeptpal EHagrail in, FIFDR e rbet pplenmitedgin a domber of ways
record database. | o ed.in.lnter ' . net.\wayr . tha

t he transaé%?iglﬁ’giaﬁi?%hrerm ?tcl)orllngcl) %?xﬂ{o? %éé“prrgﬁs}éua%gég& oW r#(}}a %ﬁ%@ﬁ%%ﬁfﬁh&
net wor k. | NFRNefllisRY this TWERKoDESCRIsEIble@Ndescribe possible embodiments of network

and system realization of this Invention.

[0062] The present invention primarily describes the functionality of interconnecting
various carrier and service provider networks to the Intermediary network. The
Intermediary network can consist of one of more POPs (Point of Presence) for network
connectivity and one or more data centers for staging message switching equipment. A
practical realization comprises a distributed network with multiple data centers and POPs
interconnected by an IP backbone. The service provider networks (carrier networks) are
typically connected to one or more of the POPs using Wide Area Network connections
such as T1, Frame Relay, and Internet VPN.

[0063] These network connections typically terminate on network end points connected to
routers. In addition, a well formed network infrastructure consist of firewalls for security

11



[ 0061] The conceptual diagramin Fig. | can be inplenmented in a
nunber of ways realizing all the functionality nentioned in this
enbodi nent. By breaking out the functionality of this invention, it

i s possible to describe possible enbodi nrents of network and system
realization of this Invention. [0062] The present invention primarily

describes the fungtignality of Jinterconnectin various carrier a
servi ce pr oV 8?%?%e‘¥’§wftﬁées ?{t"ét?rﬁﬁ‘ﬂlie‘gw%ﬁ%‘fo%ﬁe@neﬁtﬁéné Vatlou ler
IPnt er medi) a][ Mndilﬁrméhﬁéhaﬁhcﬁ(hﬁ&hgﬁds_idﬁf Dét&gioﬁfSyﬂﬁm% N@Fasrdl( Raalpterotic. Also,
resence) faqr networ connectivity and gne or.nore data centers for
stagi ng mesRGEISNERE ﬁFW@Sé@HSMé&%@CW@ é"c*P{VB’éI o3 ?aina"tsilﬁtﬁ% el

conpri ses aafk Gibd-VdrsH 26l alb@ typRulky 10hiiz8d B3 paki dFkiR nddomk efiiredng. and POPs
i nt er connect ed bé' an | P backbone. The_service provider networks
P

(carrier nel¥§tk3incethe inygnsion Aefails dhs, mediany gk s Hrdistbyted; Hessage

POPs using W fle Mea9stDIatorstEkbly RBRABSdel 8MSor 19346 (tygisalilsevdThlBE sdRRbiBY and
and | nternet VPN. 063] Thesée network connections typically

term nate offdiedafey)kmesseepditthingcyypinme iwplementing o draasformation dpd ireinga
wel | o Med ofyghie infica A i Blel WO THER <§Q63 i tRlimblefri U@ biing SHauSF/drdhd

11 purposes, |oa ancers, switches for interconnecting networ
segment s andervess.i Burthentthrse messags $witchipg dysidnesease inter¢onpestddriyr ampsseging bus

(NS i i ol Faieer SR e ) 0 SKAC () oS0 mes B R0 S

vi ce-ver sa ameagehsnt typpimesiales. rkoml|SMSE thessagipgrthe odre swWisching systekns typically

equi pnent. [00641.Si t he d nvention ' t he. |l nter ' .
etvork as SOBRLET TR e Re e Gl (RS ekl TR Blping e
conpri ses onare ewitthimgesystems typidally cosisesfalulfi-amedmdddsadpging Seyviendenter (MMS)

ecndency) BEERAG, “H HelhS o EPEBLL Bwbliy b IR GTIA

i npl enent edsarsérfignd st ry standard servers. Further, these nessage

swi tching syst are jnterconnected by.a nmessaging,bu to transfer
SMI (Fi g o) OESHVaiS (IALsyG aresotoRp s 2s AEITEE Rie e ASVGaTPUYEd
ot her o managaeRas. tYH@enilﬁaﬁ@Q&Sr Sy §Hf&(ﬁ NRSaRIPE, tot Per Gostecol C(IS:MPP)’
swi tching syst typica I St ort ssag rvige nt er
(SVEO) 1 anc VBt S rEobriReChEDs SRSl L MAB @35 i e geeie
typically copshnstméttiohdd fnl thopehivabul/BEEASHHEipH6rt Heses profiabEdinits MR needed
functionality, In addition, enmail, nessagi ng systens are supported by
traditi onal bastfedepending ynop sagigpredwrempats. Vaneus)bagkepd dutabaseshrears fpr logging

standard proidGing fdicBomURPRE hissyBitally ipRRRHRG BM dnfbd@ihenflat eVAYS.
These include, for SMs: ShHort Message Peer to Peer protocol (SMPP),
[0066] Another important class of systems preferably associated with the present

invention is Wireless Number Portability and Routing databases. These systems are
realized using database systems with data feeds coming from various sources such as
NANP LERG data providers, real time NPAC database feeds and carrier routing table
updates. .

[0067] Various network and systems management functionality is preferably provided to
manage all the elements mentioned above. One or more network operations center
(NOCs) implementing Network and Systems management interfaces preferably oversee
the operation of the Intermediary network.

[0068] Finally, File Transfer Protocol (FTP) servers are typically part of an embodiment
of this invention to transfer Call Detail Records (CDRs) to service providers.
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EM /UCP, SMIP, HTTP, CIMD, GSM ANSI 41 MAP and the |ike. The
switching systens nentioned in the previous paragraph support these
protocol units on as needed basis depending upon carrier

requi renents. Various backend dat abase servers for |ogging and
billing functionality are also typically inplemented in an

enbodi nment . 1 Another ipmportant class of systens preferabl )
associ at ed W[og%&ﬁﬁ‘é’ e é’été‘medl%()‘t’iﬁ'{"itko‘ﬁ ap dntegqoppected nRfYASK SYSHT ts‘ééf’mnﬁy

and Rout i ngrod@h@Raacsing, B sRuSyTh@MiBnditerealiRdkd #HPort! GlofnetbR RS R ging
systens with data,feedgs com ng fromvarious sources such as NANP

LERG dat a pf"(’f}W‘H’éPQ’: real tinme NPAC database feeds and carrier
routing tabieTERBIMRIMESSLEGETRANSPER INGSM NETBWORKIS! €5 nanagenment

functionality is preferably provided to nanage all the el enents

ment i oned alfl§V8 Figné sbewpur stantardusierhasisey i GSNS neiorks, for (mckmmpging SMS
i npl ement i ngNetawor knggwg,g@i/ﬁdg@:ies gmﬂa&_eaﬁnéxaﬁ@feesi%ﬁ%%ge&gaﬁakm for

oversee the opération ] ntermedi ary networ ) Finally,
Fi | e Transf afer¢hanging wiesspger ) maey efdhesnehivaks implamenting GaM: protoceln

enbodi nent thieS, hn ' $d-BEn : ' o (GRS
to service B)?zvixger%.z’ 1§ i%‘g%gfs %@,g‘t ealg%%ulel? En%g?%%?aﬁgftpe\r/\%?ﬁg(ﬁs an
i nt er - conneBaseStation BubkyseymsBSS) ssuqopracted ig Maobde Switching Genter(MRS) venceh is

Funct | onal Py b Ko eE e oS ABR0 FRP RR E pRS

Fi g. 2 shows mamgathdaadio resmhensiasdcomm@GiddtawithvieRdSE.o The pohesegif thy MG

nmessages. Thi,s pri.or art is.gkven, a e | e. of aili. .
mechani sm f 8 sweﬁ‘fhearngh(gﬁ&ti cﬁagkﬁg ggeggéﬂ? ﬁ“ﬁﬁgf St %rﬁsg{oﬁtg? %t’@cgsubscnbm
I mpl ement i NatCal Se@ianab mathin] 39 édrying raréa, g The, ¢ ©p ks RS isatonplovide
t er m nal thsg% i% used to acgcess .lggradi etp\:\lgsrsli. Baﬁe.St,;l i on K
Subsyst em ( BRSPS RGALEY Gk Jnqnls traunall A GEay o SHRBCIeALH
is in-tu ][ nieQ ﬂgggﬁe%ittin@ sét_viébéifrbl@rthd_iﬂ&%rk)ﬁ nGmgj aldawM ST I?épresiﬂ%gteway
pur pose of t system i o .nmanage the radi o resources .. an
communi cat e #d; ’1\%@&‘3’ Msct)d‘fhﬁﬁfs@%&?setlﬁéo fRse messages ia,gnd Gyt 9f §S7
direct call gethéRninto6thESAduvend. oSHIE MBRhMOSWAcHL: C&&w@%g)hrepresems a

subscribers that are assgciated within its serving area. e purpose
of the VLR fe&vef drapprogesaes SN psssapese Hame 9p3tien iRsaistsh HIRe holds the gubscriber

term nal s t fadm@lich, CSMES Mprabenty sRdrt mgs'a%g BRth §hatQokts INIS GmessdeBPintélaf
getting services fromthe network). GVSC and’ | C represent gat eway
MSC and | nt @S%kor ki ng MSC whose purpose is to route messages in and

out of SS7 [gg72] When a message is originated from a mobile terminal MT in Network A, the

=

message (called Mobile Originated Message or MO message) is received by the home
SMSC in Network A. The SMSC in Network A performs a route lookup function, which
typically accesses a HLR located in the network of intended receiver of the message. In
this example, a HLR located. in another PLMN, Network B. The HLR in Network B
returns the address of the MSC in network B, that is currently serving the mobile
subscriber (intended recipient). The SMSC in Network A then sends the message to the
MSC in network B, for forward transmission of message to the Mobile subscriber MT in
Network B.

[0073] For the above-mentioned mechanism to work, in case of SMS message exchange,
both the PLMNs (represented by Network A and Network B) must be compatible and
there must be a business relationship between the PLMN operators to exchange such
messages.
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network into other networks. Short Message Switching Center (SMSC)
represents a server that processes SMS nessages. Hone | ocation

Regi ster, HLR holds the subscriber information. SME represents short
nessage entity that posts SM5 nmessages into an SMsSC [0072] When a
nmessage is originated froma nobile termnnal er' in Network A, the

nmessage (cal bil-e Oiginated ssa e or S recei ved
by the hone(’b%l“}?sﬁé?% /KCha? E?&B@FFM‘SD

route | 0okupDIMA)GDENTetc, R Iﬁﬁrmédiﬁ% Giatwloyk ﬁﬁﬁﬁﬁﬁﬁ&n&cb&&ﬂc@%ﬂﬁtﬁe bfbséd@e
net wor k of |ntended receiver_ of t a HLR

e nessage. this exa
| ocat ed i n A¥HARAS Propided ke shsrkingigThe / q#%é\ﬂeﬁgkans "Bew%getﬂﬁe

address of ¢defolpbtionNadietoMBhg MRits Ihight beS cOiteb8d it YproREY afd b6 vARiNsE €
subscri ber (i ntended re%lleéjl ent). The SMSC in Network A then sends the

nmessage to BefsagesSchown indfigok k B, for forward transnission of nessage

to the Mobi msguﬁmcﬁbbﬁleWTnﬁod‘d@ﬁ‘mﬁbR&Eﬁmkﬂ%o&ﬁ@sysr M

above-nenti one anismto work in case of rressag exc ange
both the PLIONES]Figpt ékustratest ainarticalandmplementptépnne therset Bf interface its and

compati bl e aathe) LR fr 1ukicP CoeRHPARLHS I Bk FbARINP PRLYRERC LI the

PLMN operators to exchange such nessages. or nessages to
be exchangeptedont ineantiont By canygrisMeshagn éiamawlsclcfmr the pamives of thidkKamNEN

Crventi on | & BRNcien Rk ulliy WA GTUGR QAL EFIAF aiklls 16 PSRN

how t he setLidf Thescireflandiedt aerspaifit examplemgf aypurticlamingembratooof éd¢réde

RO NG o RrER TR B i § st HES

i|lustrat esslﬁcqﬁaxlty, cmﬂl aﬁxndtmpd wan[@tu Unit §br tebeiviag tmesfagesndmelr EHL endIhHS S
and inter uni t er connecte ' tl the. ..

| nt er medi ar@“‘fur‘?né‘& Fp('}&HB‘éS &f ‘f‘ﬁé"essﬁg%qstgg}\&d]@iﬁf%?)h%e\"ﬁ% inEigy et 5
Message Gatagumsn w\/ﬂnﬁhoxﬁ@ adﬁiférfﬁibrm&&bﬁienﬂlh% gn&ieaﬂmhﬁ megslﬁ asnLEIMBQ{LH 2
i s connected usjng t I N o.three I ne, ha er '
e and " 1and Dhinda o 5t e pBedii raistags b tasERIgN congionglioy | L
parti cul ar trANBo A the 3hdoRing® Bhdr MRESASE Beer 1 PE& (SMPP) bfotbcbnfo@ﬂ@t fdssdgas U
On) that perform protocol conversion as_specified In

Speci fi cal |Spown i Figy 9éy ingpan inderng] Sysism Fwttedr MFSS?%‘-’C'@WH%WQ (M) foranat

g% CL '(f/e gggnést%gtsgﬁﬁ b P as s@dﬁamyt Lﬂp bA® LA fras iRl Rt oFRSSIAE Sfest e in
S%\/IT format shown in F1g 6 mto SMS messages in SMPP format shown in Fig. 5A. One

common message transformation handled within the line handler units is character
mapping from one standard to another. For example, Fig. 15 shows character mapping
between GSM 7 bit and ASCII character sets. Only partial mapping is shown in Fig. 15 as
an example.

[0076] After LH, in Fig. 3 receives and transforms the message into SMT format, the
message is sent to an Authenticator Unit-1, (AU;). The functionality of this unit is to
either route, forward or block a message after authorization of the message originator. In
this particular implementation, the authorization involves checking if the originating
mobile subscriber unit’s telephone number is authorized for using the Intermediary
services. The authorization process involves accessing a database (DB), for subscriber
information. One function of this initial checking is to enforce an anti-spam policy. If a

subscriber is known to send excessive number of messages for the purpose of spamming
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addition to functioning as Interface Units for sending and receiving
messages, LHl, LH2, and LH3 in Fig. 3 also has enbedded nessage
transformation functionality. LH transforns the i ncom ng Short
Message Peer to Peer (SMPP) protocol format nessages shown in Fig.
5A into an internal System Formatted Message Tenplate (SMI) format
message shown in Fig. 6. Simlarly, LH2 and LH3 transform outgoin
SMVB nessage °Er “%W%ffmqﬁ’ﬁtneg‘f%]@% thep, the; Ryrsop max g b%h‘%""fr@%‘zfﬁ%@“gg Aess
format showgsihpihfy Mech@dfism One conmon nessage transformation handl ed
within the line handler units is character, mapping fromone standard
to anot her . 19371 Eheampisege forgprdedsiram diby WHdR &t dris REYSHISAHY bY Beathgz arrtiogv
7 bit and Ay &mﬁfbﬁﬁﬁ&h%ﬁﬁ%ﬁw Mr BRréskioh REBER] (IR /)S TROWosk Bf RRE-
15 as an exanple. [00/6) After LHa in Fig. 3 receives and transforns
t he message§ pAnGEBRAT inf thisrpprticuian émplemeniatige, 15 4o eheplt thegraliditynef the Aestinationr
Unit-1, (AUE)e)ie h{xﬂ:%u%@g Lo @ﬂfnlxﬁié', ifthe E&ﬁ&dﬁ%‘_{eiegh&letxﬂmb@ folfdt bttt Sis 10
forward or Igc a message after authorization of the nessage’

ori gi nat or . digi, andhif thepapplied westinationgiclephsne v is 7 Higits.therothisAmits oxiracts
i nvol ves Chﬁx%kéoﬂge'tgle e%éag%p%?tduﬂﬁet, T E{F F%':’tiﬁ,%&pg i theSarea code
t el ephone nunber 1s authorize or using the PMnternediary services.
The aut hor i zgpiromiatey o tesdestinatiby ¢dephomemunbey (BN pertiba o€ tieDBMT fopnatted
subscri ber . rmation. One function of this initial checking is to
enforce an gln m%?sage,

nf
1®i fspar=policy. If a subscriber is known to send
excessi ve n{oorsy If afereds amgasr froperfdminguabpas tamsformpéon (wigeh dah lppar for

users of nobile. networks, then the person. be bl.ocked from sending
messages  uSTAMPIS Wi céseréfﬂﬁraﬁysﬁa Tgﬁg"i‘f Pfﬂ‘énqﬁgge?&ﬁg &F%Wé"é& g‘h oM X6,
unit in F: ?arg@ dodeP afeC @stved simultaneotdtgr theauthenmessaged i rfarvakdednmt agother
entity called Regular ressi on uter-1 .The r pase of

as confi gur 5@1“#‘?&?‘1’1‘?”3“‘?&5’(‘%?"&‘” PMW%M‘ p ? g g#’c‘ﬁlé‘ﬁlkg"t"ﬁ’@ es ah
validity of efrbfemélesleivadt idthe sbatERPReheMuMBE infonAingaKe Bfgifating fsubsogber

destination tel ephone number format required is 10 _digit, and if the
suppl i ed det@f thamessres dailep Ky Lo ﬁaf?iﬂfm %h?’eérﬁ‘gi‘:f’é?- TR FrTp,messgge; if then

extracts tRRwsQEd &Fardoflef RARIAE cAtit§ RaNcAdCeglild BRpressiIRAR dufer 2! RR, 19 Figa Byl

appends the area code aﬁp_ro riately to the_destination tel ephone
number (TN) Whishichesks 8 vehditysiommatof e meserge( RRg (indjie. o dheafervardstrpgror
there is an gELAL 1ol dhe RE QS InALON Sorl FIANBARARIY. 9 fdr Wah&HittH@Nhe error

happen for exahple in case of overlay area codes in a particular
geogr aphi c @essage bivkte the,priginating metwogk' & Megsegro Gatgyay. a &Rz (i Fig. 3) employs

si mul t aneoug}o) oufdhindfdGalllF WRRAS deSeribed ¥RE AGHn! 0 anot her

[0079] Valid messages forwarded from RR; (of Gateway Unit A) are further processed by
a set of routing entities called File Router-1 (FR,) and File Router-2 (FRy), in Fig. 3.
Together, these entities resolve the delivery method for the message including solving
some or all of a cost function depending upon the configuration provisioned. The logic for
resolving the destination routing address is shown in Fig. 5 and is explained under the
Routing Resolution Logic section later herein. Entity FI; in Gateway A denotes a filter
transform that blocks binary messages, should a carrier (or the Intermediary) decide not to
accept binary message transfer through Intermediary.

[0080] Depending upon the outcome of the routing resolution logic, the message is either
forwarded to another gateway unit, C, via a routing unit InphoRouter-1 (IR,), or to a

gateway Unit, B, via a routing unit Message Router-3 (MR;) as shown in Fig.3. For the
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transformation and routing entity Message Router-1 (RYL in Fig. 3),
whi ch generates an error nessage back to the source tel ephone nunber
informng the originating subscriber that the nessage failed due to
a problemwith the area code. This error nessage is then forwarded
to another routing entity call ed Regul ar Expression Router-2 (RR2 in
Fig. 3), which checks the validity format of the nmessage. RR2 (i

Fig. 3) thepumgssefithis iHuseation, frtherpracesiing of dhegnrssage in patewaytupitB aaﬁweged

LH2 or LH3 Gbpf h4'@at€¢v§y @cfar thib &ﬁme&tamnﬁéa@d%ﬁemeﬁé%&ga

to the origina net wor Message Gat eway in Fi oxs
more routi ndoﬂ‘&!hEtgr dndlqvtswhmntewowcm@fi Caieway :Hféfs B’néﬂ‘élqﬂe\’{a&dﬁ!}}

valid messaggmel@d Wy el ib Rl BiduieOlysleft 4R iistecor@irled o gdgg{%s of

pr ocessed b a routi ng entiti'es cal uter-
and File Ro&ia@rwaz unﬁtﬁ&)ﬂowsmlwu@a @eue “Ebgedz héxput T whisk isemtradtédehy a Messhgee

the del | ver %t DREURD ih DEEPRAGS Ve bR ARK0 Goi BIF e Ableodt

a cost function ng=upo I on provisi
| ogic for ibeford farwgrdiﬂgethdemssagatw dmt}reommng uail dkés of Gstewhy)\llmt; IB A

5 and is expl ed upder the esol ution. Logi c secti ate
nerein ~Ent PpgeEfte BEGheslel® o Rkt WAOWRER? pithdaBlisoBloBe 18 e 10 CaftleF
bl ocks bi nakrynmeeisd aggsewasmid B ’ercaamentesamirﬂreret meolveatohedkmg; ag yi¥ Cdeizr de
not to acce bi na nessage transfer ter 0
Dependi g uGUTFIRREEL I TESH L PERed 8 GO Hidt 16 CRP AT GroPgpe & piiprzed to
message is @tridhﬁéhssallqgfe@hiw()d@ﬁf BR%rﬁﬂﬂirhﬁi’a 13%&H@M1gtg’atebmayﬁnd\if fhe destination
routing unit | nphoRouter- or to eway Unit

routing unit¥ 5 4 kd‘{?f’é? IOgelVR/RETSagS- s:[ﬁ’ﬁv%ﬁ&le CF?/‘@‘ @for??)‘l“mt‘ﬁém%?“ a
pur pose of bmvsssxdnhdgmwbakd QRowi W ngem 4RI DAsaS (IQBPUnIt heruz&ﬁgsa@@ i Rhen
gateway unit B is covered in Gat eway Unit in_th

embodi ment fWaEisHhExanether ’ES’“&“&%W‘%« calledRegler E§IP¥6W?}‘ Rou[eooé i&lRF?ngaway

shows the i B heRMIRGhARY Rfto SHIIEWAY bilMcing BniBRhIRARVBMyaHMKE mebage to
connected by a distributed queuing system The nessage forwarded Trom

MR3 of  Gat enagf piintersconpecingding ma@fugﬁ (Hxprdulds of QriereayUnihBlt Fimally, iline
I's extract egahiferd( Ll\ll?zsoi‘igg g{ iBg%&@# UHRBY fdriViRA) tHe 8@ YR aptoprid p¥adol

t hen perfornms basic ‘val the nessage before forwardi ng t he .
message to AenvetsiontoMobile SyhsoribadSovia Mlgseage Patoway compectad o Gateway Unit,
aut henti cat t he nessage to make sure that the nessage is authorized
to go to Carfier B connected to gateway Unit B. The authentication

here invol v{W82hEinksi fiytheeabgye embodimentiaemessagei Gompsubsoriberal¢noted py MSato

ressage {0 SR seled by MO BB RGANIRFLL S iR see o
i f the destiFRabiRIm> Féljb%d&ﬂhb@rQueae akt Gaevay B: MBg e Mﬂz rﬁeRRagiekHz ?hMSb
aut hent i cat '(%3] ﬂxf rengxtolcgsrs], Ihse %{[egsgge"ed uing'erwent a number of routing decisions and
transformations.
ROUTING RESOLUTION LOGIC
[0084] The destination Telephone Number (TN) and the service encoded in the SMT
formatted message shown in Fig. 6 are sent through a series of logic modules shown in
Fig. 5. In Fig. 5, the TN is examined in module 5.2 to see if it is a national or international
number. Module 5.3 examines the national TN to see if a 6 digit NPA/NXX routing check
is sufficient to find the destination carrier’s network or a fl}ll 10 digit contaminated or
ported number check needs to be performed. Modules 5.4 and 5.6 perform database
checks to find the carrier ID based on the supplied TN. Specifically, module 5.6 involves
route lookup using Local Service Management System (LSMS) database whose data is
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provi si oni ng dat abase, shown in Fig. 4 as Database (DB) Unit. The
nmessage is then forwarded to another routing entity called Regular
Expression Router - 2 (RR2 of Gateway B) whose functionality is to
apply load bal ancing functionality and forward the nessage to one of
t he inter-connected I|ne handl ers (LH2 or LH3 of Gat evvay Unit B).

Finally, Li ne ndl LH2 eway, Uni t ofwards t

message af t B g‘f Fe t ﬁ%&’bla re%&ﬁ\%‘?? oﬁh‘fg‘a Mg) ‘%f?o’ét?l“?f‘ﬁ‘fgﬁy
MBb via %ssagﬁemxﬁ\aamr@wm pedvidea thavmyintaiis ta, masR@r pfoQQﬁ)Zﬂn Taidbase
in the above errb(ggl nent a nessage from subscriber denot ed a to

subscri ber HERSEEAY BY wBITY BoldSAneThiy Gonsingous fegd m@eweame dpfogmagiap)
3 RR 3  FRibdufthd ublséiptidn MBcididd iU s&ﬂsc@&%ﬁvx@mg MAcaiicPHewark 2 113

LH2 3 MSsb [0083] In the process, the nessage underwent a nunber of
routing dectdsitiis thenfeed preforabiy alsarconiiy. nRONAIGIRESEINGT DRSSRECEAEWays

[0084] The degbi S MBssds PR bl (G S(l'::iTN) and the service encoded

in the SMI fornatted nessage own I 6 are sent through a
series of |9§8d %amrégn@mwumber Fﬁrﬁj a CS“HWYWO@ i§ extmactedrie mpN.ulpé 5. Ifthe

exani ned i “cdiliﬂﬁigh g?g%n{eﬁteﬁ ﬁ"nﬁbér ﬁb&aﬁxlﬁgﬁxeﬂ%é SRb nk o'dE‘fs‘éJr%‘?x%l?'ﬁ?éd to

nunber. Modul e am nes TN to see |
NPA/ NXX 1 oufiidhie dissioktion qarripnf Tri ericamithadoa fdcalported defetesé xsatsqad)(slmllar to the

check needstiFollss BE Aubil pofy Shifbke KORLAT PRGN BRELCR B
checks to finfuimbtien spphiedeby ithe tmses anh ﬁuhlepwgpbvxéds TMno8pe mdthodais |ty
e L SRR e o DA% B S VST ORE T
conti nual | yrmmlaxdneédtabtasm baihsa route récpmﬂ rhessagh his srowtad o itlse right Home

pref er abl Yy d fr ser.vi c OVL hat .

mai nt ai ns a-9f& é tﬁ@@hﬁ& hg‘&pti ong geaTqu g, yfqrgation,
USQ Thi s cwm‘bh BMb@uﬁ‘e&&de;}Elfa@béihdﬂx%cah&i!ncﬁMo@asl wélpas_nxgammg %ﬁhﬂdﬁon.t Tae
subscriptio ation of . the su riher_in providing the carrier
network | D g&‘hisﬁ%ﬂonepﬁ%@%@‘él?;f@f gably al so contain

i nformation Omtﬁnc@%et@tr&r ms&a&@mﬁab@mwe&mb thén ﬁﬂ@s&xb%&ﬁ@s@(ﬁmct
Servi ce Cent er C [ 0085] For an_Internati onal Nu first a

country cod@d |’§g‘é§9f)r Qsct%l%aamﬁr "hoefree fr she gervigsbype agy twechgsmodule 5.7.
| mpl ement edrigdTRRikes RRY typidhily deaticlih RAuRNAd aéte&md%hgqfe ﬂr@v&&ﬁﬁfﬁx@@ésy

used to find the destination carrier. In one netho a |l ocal ported
dat abase i sfoud€§awigl.nilar to the one used for national ported nunber

I ookup) . Thipgg A Wrlc8 dotd! aRARBne RedP tieh Ufirfal Qfress resolution may be attempted in

module 5.8. A further address resolution in Module 5.8 may be needed for a number of

reasons. For example, if a direct delivery (i.e., no store and forward) of a SMS message is
allowed through say a MSC to the handset, then it is important to know (if not already
obtained in module 5.12 logic) the visited MSC gateway infohnation which is dynamically.
updated by the concerned Home Location Register (HLR) in the carrier’s home network.
[0088] If more than one route is possible then module 5.11 may be invoked to obtain the
current state of each of the links to the mobile subscriber. These links may be direct links
or indirect links through another service provider. A cost function in module 5.13 may be
invoked to find the best route to deliver the message based on certain pre-defined business
rules. The cost function is explained in the next section.

[0089] During the route resolution process, once a destination carrier is identified, one or
more filter modules may be invoked. For example, in Fig. 3, module named FI, acts as a
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i nformati on supplied by the carriers and third party providers.
Another nethod is to performa renote database | ookup. One such
nmethod is to use an SS7 A obal Title Translation database in which a
route request nessage is routed to the right Home Location Register
(HLR). The HLR then responds with appropriate routing infornation,

whi ch can be used to extract hone carrier network as well as_ roam ng
i nf or mat i on.trapsfermatiary upit dim Fdrichaallipary gieeessarerblogked om gojng futher. SThis

[0086] Once fiiaeGRE fd 8 pre%enw 8f dheilalifiadabR sﬁékﬂea td @8 MidrheBdry. t hEN

all possible routes ITect and indirect) to the carrier's network
for the ser\Pe98] Oppretingl sowp resplutien isibusggtfpraned uping bytiesiaicrand dymanie data,
typically Sttﬁé]‘gl T Bl ke égg fﬁEx?foné}ﬁéli G%&&QR&Q%WY@%Q?:HHQM in
process for the carrier. Once routes are identified

final addredie resbiest mdulnwobié thant foryysrd themessage o Rppreprjte gotdways Mathin

addr ess resqﬂlé.ﬁl{eprgTd&yW}%fo?g%?g?f?lVg{éeaﬁ?lggwfegr a nunber of

reasons. For exa no store and
forward) of [8093MBeferireagainite Figl3l mmduhrldhqwds@eresnm nualuel)epreferably
Prggglsgt 5 ag%n%heg a&x&ﬁ] rgﬁglgf% ttlg}qu\%%@? (QQ)EI ginr %?Egyaﬁe% tg@llhé?ﬁ%g a'hew
?Knam cally masq;]@afcﬂdhdayupr&e afamedmgeﬁie Ielmneotinﬁaagmoﬂmgltm boun(lady QY thien
e carrier 0 e.than_ong,ro

boss: bl e ¢ nere BT Fosthas S B ool § XBOPLe TRNI RS et v e
of each of teheTHis ndes ntessaphs dppini fassed thoughisbme rouling aad tramermarign inedules
direct link jrect |inks hroug anot h erv rovid

Cost 1 unct | AT rehge diasevent i S ob BERTHG FEf g b ppden
to deliver tiRlukab&agfivedseEMD feRatedintesile mtepdriaeht Hlsforaa For debheand
The cost function is egﬁl ained [n the next _section. 1& ﬂga?g% Duri ng

|

rout e resol GFEPOFFCPYSte BEg 3 iyanothen Fensiormation prt RYGFLS F‘?eeﬁM?‘e

one Or  NDr Gorhiattbe mdiRGH | iRG HBdatdBsel RYRHEFhich ObouRXBETIsEd fbh nﬁhg realons
modul e nanmed Fill acts as a 17 transformation unit in which all

bi nary ness agfduding orgxampledesestion of (YR (ralhigetail Regards)yuhich magy, elgcgm

the prefer eQ%egfusgﬁé}‘éeaﬁgh&@ﬁﬁﬁerbmlﬁg’sy&%gI fied to the Internediary.
[0090] Once final route resolution is thus performed using both

static and d9893hFig. #ahews exiendedionsiane Kig: 8 or therwngse of Qet?lh%o‘?t&?I%$M€d
to either | %&e&@gssﬁgét I8 ARWs §Ro ublits, Bbidtedby fﬁ%ﬁ@dlﬁ@%’dﬁﬁay"@xﬂ{ |

then forward the nessage to appropriate gateways wth
| nt er medi ar ynd dutarediafo Gafayray Héwit B o‘dveoélsmgomtedetm%m;r Al@@Q@@ﬂef B

L0, i, BT L i i

preferably app Ies a r tran ncom ng
out goi ng nessagblebsergener at vingalaproesss inside a larger computing umt One of the

advantages of implementing multiple physical units is for the purpose of scalability and

fault-tolerance. When one processor fails, for example, another processor could take over
the role of the failed one. The gateways are interconnected by another set of routing entity
called Distributed Queuing System (Fig. 4). The role of this unit is to route the internal
system messages from one gateway unit to another and implement queuing functionality
during the transit.

COST FUNCTION

[0093] The following describes how a message is delivered to the next hop or final
destination network based on business rules and dynamic conditions of the network and
routing information. Several cost functions for determining an optimal route are available
in the literature. Closed loop cost functions are typically possible if the routing is based
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nmessage for the purpose of recording the event of nessage crossing

t he boundary of the system The new nessage is generated, in what is
known as, a SM. format shown in Fig. 6. This new nessage is again
passed t hrough some routing and transfornmation nodul es before
recording the event in a database. For exanple, FLt in Fig. 3 is a

bersistent. PRy Pt MegBlyiak o usuds 5% saf bR poal FofRo g o
i s anot her thedmcdided, thén theicanfubéontihgpicalvierbas:di(heriSiid or otteiwiss)t ed
nmessage i nt t abase recaqrd,.which coul d.be, used.for y. reasons
et odi g, oL RaRBR Bl insfhr. sl padion Taie e Bt SR Reten
whi ch rram[/ tof RSO fukclibh isthfbedded iﬁ«gfe(frmwﬁ R@tihgl}]ﬂiti.hei r ]pi L1 Eg
systens. [0 Fig. shows _ ext ende ersion of Fig.. 3. for the

pur pose of 3@@3 & gﬁ“‘ﬁ%t"gd‘i e bpd Wﬁr%ﬁ‘ft’c"édn?f’ég‘gg sbusniess rulessfpp, fwmal
two units, denreef fdksdgetiesoRdibalow: Gateway Unit A and Internediary
Gateway Unit B, which_ are conng Carrier B

cted to, rier A and
networ ks respectivery" '"ﬁfé%"ecf‘qg? 8&%?"%7‘1’%%& t%g‘ﬁldﬁst'Baé"’? BT BNt ed as
comercially avai | abte obdiectlipks thep the saplemaybg usptt ocess i nsi de a | arger
conmputing unit. One of the advantages of inplenmenting nultiple
physi cal units is f2orif$ iectiok pdseto @ visited abtdbrk ini cage ofi roeiming mobile
faul t-tol erance. WhensuBstabdd [tha ams Dk mayl eSused er BINENGNLA link At her
processor coul d take guRhewbtde role of the failed one. The gateways
are interconnected by another set of routing entity called
Distributed Queuing System (Fig. 4). The role of this unit is to
route the internal 3 s%é’?sér?f ﬁ?ﬁ@gﬁaéé ‘f"f‘éﬁ’fﬂbﬁ?‘:bg‘f’g%a‘batﬁﬁ?'f "o anot her
and i npl enent queui ngPeP AYRIEY bFERAYidet y  during the transit. COST
FUNCTI ON [ 0093] The foll ow ng descri bes how a nessage is delivered to
the next hop or fi @alif md@3bdnroab disdat ikisugpoking &s@Chraittobuiti $3e8S 1 ul es

and dynani ¢ condi ti onguaff oft faRicH et bXistéiReh porfoi lbaiCbalahdiy J¥ii ON.
Several cost functiong,fQbifffofm Ni ng an optimal route are available

inthe literature. Closed | oop cost functions are typically possible
if the routing is based 18 solely on the state of the network. |If

busi ness rul es and ®ot'h8? dFaghling exisisc®et yse dndiresh Inkgraad @pply HRIA nc| uded,
then the cost functi otiitdria(steps thaid) a5 thegrect ks mentigned phovast i ¢ or
otherwi se). [0094] For the purpose of this invention, the cost
function i s rul e baseadca8df dohgstva dhdbt thédirettior InBiRscOmEd, dlopthet i on i S

embedded in one or NORRERE bEWudiithd SongebtdR Sotkiitiéh 15 Al¥Abeea. Of a rul e
based cost function incorporating business rules for final delivery

of nessage is shown bel ow
. In case of no active link, store the message for a maximum of 72

hours and attempt delivery using a exponential back off algorithm
using a seed value of 5 minutes, with the delay doubling every retry.

[0088] The cost function may be different for each destination carrier based on the
business agreements reached. For example, an MMS message to a particular carrier is
always pushed through a WAP proxy gateway even though the same message may be able
to be posted to carrier’s MMS Relay gateway. Such a rule might be requested by a carrier
to reduce load on its MMS Relay gateway.

LOAD BALANCED ROUTING

[0089] The Intermediary network may have multiple links to the destination carrier or

next hop network. Load balancing is attempted when more than one link offering the
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1. If nmessage can be delivered directly to the destination carrier
via one of direct links then the same may be used. 2. If a direct
link exists to a visited network in case of roam ng nobile

subscriber then this link may be used over other direct links to

home network 3. In case of nDre t han one direct link, select the link

that offers the gst aI|t Vi | f. nore fhan on ir

| i nk suppor fainf?ganﬁ% b f"éﬁ?J a?? fé?n’gg sﬁfﬂ%ldFstt‘f)atlﬂ“ sg‘?t\/?"@@pﬁe?‘?’i @ﬁé

|e1>°(i st sdt hanma‘gagxﬁg,nf hRadthb@ b SMPY (Sﬁdrﬂglessﬁgliﬂ’&rk wbwg) BligR ra'vﬁlhtﬁl_cl tb.an
no direct lLin sts, then use indir i nks and, a ar

criteria (st¥p€ ﬁli‘e i“h SMPPaE“]"tSh@C‘HP‘? é qegﬂ?&ce‘ﬁé’ﬁ? 't‘fH’eBEeaBg ogowing

case of Conﬁeﬁbdiﬂikobﬁ&ﬁ&ﬁnfB’utth&KHnﬁ&ﬁ%tﬁhg)hé\&tefnﬁﬁéd l'i nks, drop the

link fromthe pool until the congestion condition is al | evi at ed. 7,

In case of H® %qs\‘?@lmkﬁwmbéftsﬁk@e@%s‘?ﬁé%éﬁe“ B¥ssa8raxi mum of 72

hours and aftggngits tﬂ@tdtal ShnYibérF REhitBy BRRAVARbIeA thB3ske AbdesaP@! | t hm
using a seed val ue of m nutes, wth the delay doubling every retry.

[00881 The 1824 Rﬂﬁéﬂobwwﬂgm di fferent for each destination
carrier basged n, &pﬁl ness agreements reached. For exanple, an
MVS nessage to a part| cular carrier is always pushed through a WAP
proxy gat emEDWHMd@thﬂg he same nessage may be able to be posted

to carrier %%way gateway. Such a rule mght be requested by a
carrier educ oad on its MVS Rel ay gateway. LOAD BALANCED

ROUTI NG [ooggyzlmaen alinl iséléﬁhbrgong@ted@r kthemwisernay avaitable fqrlhandling trefficothe
t he desti naf.i,on arrl | j .
attempt ed i HoRareeRc Bnea it S3RpRletlh e S0G1 SOLABRID Mg e
Service is ﬁxﬂeﬁ:dcaﬂnbehdahhy h@usaﬁm hdaiﬂt am&smymcaﬂppexéommi Iperiodically @dthe
nmessaging, if nore than SMPP, ( Short Message Peer to Peer) link is

avai | abl e tlgeﬁﬁg"gwg@‘fﬁ@?f sddar ‘I i nks become a | oad bal anced pool
and one of ROMTING DATABASEt hods (Round Robin routing or Random

(U0 L RSBl 5 e s e S5 e ek

avai | abl e t gestikifios 28FvofE aBS Mtéifedibry must possess a complete, accurate and up to date
routing database. Typically, in a telecom environment, routing is done using a Telephone
Number (TN) that is specified in several formats. Each country may have its own
numbering plan and there are certain standard representations of numbering schemes at the
international level to make sure that networks interoperate for subscribers to dial each
other.
[0094] In North America, many countries follow what is known as the North American
Numbering Plan (NANP). The rules of the NANP specify that a telephone number will
contain ten digits and that those digits may be divided into three separate components (in
the following, the numbers with dotted representation refers to the number range allowed

for a particular digit in a numbering plan):

1) Area Code. The first three digits of a telephone number comprise the Numbering
Plan Area (NPA) or area code. The format of this component is (2 .. 9)(0 .. 9)(0
..9) which provides for a total of 800 possible combinations or values — 200, 201,

.. 999,
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[ 00901 Round Robin Routing: L"=(L"_a+l1)ModN, 100911 Random Routi ng:
L" = Rand (N) [00921 When a link is highly congested or otherw se not
available for handling traffic, the |ink can be pegged as non-active
and renmoved fromthe pool of available links until the |[|ink becones
heal t hy again. The health check is typically performed periodically

and the nessage routing is affected in real time. ROUTI NG DATABASE
[00931 In ord @e&qlﬁg@ﬁem Thegeat thracedigits b grtelephong aumber idenify a specific

source network t @em&wfﬁép(bcﬁ o eﬁéhwekvltlﬁmﬁe it QfedRetadode. "HRS cHAGIRHS

a conplete, accurate and to date “routing database. Typically, in

a tel ecomenvir oﬁrﬁemmn}m eﬁ‘ﬁ‘é} tq as toNEXportieg of thedelephone sumbginffbe formp)
that is specifiegehy cﬁ&é@:{eﬂ (P GRbS 9)(5‘3?])2 w?%ﬂ ?}JVYdem 2 For'shE F&%lc

nunbering plan and there are cerfain sta epresentations o
nunberi ng schenesomnhinatioes | ntogr nat vaueal | evel t260,make2@hre that 999
networ ks interoperate for subscribers to dial each other. [00941 In
North America, many countries follow what is known as the North
Anmerican  Nunb®Br BtagoxPCade (THANE) fouT tigity of agelepifone hmnwﬂdiénéfya:s'pﬁgiﬁt $tationa

t el ephone nunber %m the i wa,?efiré:ergneaﬁ] o%cgl Lﬁe?nxgla ?ﬁ{h é]o%}p nentgs OS B}a(y

be divided into thréee Sepatf ate component’s (1n
nunbers wi th dot 9¥al. r93p(0esQ)1Whichqmom®§é‘msa tmltdﬁdommpmsslbhﬁmﬁmmlnbmd

for a particul ar u [ ng plan) 1) Area Code. The first
three digits of 5(1\“% e%h@r@oﬂugggéicorrpri se the Numbering Plan Area
(NPA) or area code, The format of this conponent is (2 .. 9)(0 ..
9)(0 . des for tot of 800 pos e c.onbj nat ons .or
vl ves - bodtishi? Nogh OB A de G e SeTEH BBCHGR 42
of ﬁ tel ephmhpwnmh evel dbdﬁﬁiltmd;ays @cli pleck Edntains @Bat10000GHunbes, (TEIdmeats it is
exchange withjn the indicated area code. s co ent .is.co nl
referred toORY ReFRSSAGKEe BMiRehe bst f‘ﬁé‘&‘%l"gbht%ﬁ%hqggm@% dgrgp g e
of this conpamentatiownt 2he numdkf Block. I ddek to routs a WKssde fﬂfnwﬁdieﬁcénoﬁetﬁork
total of 800 possible conbinations or values - 200, 201,

Station Coddo amuer) iateateyay Q)7 gpreriots uged @Ftsa;swrf&wm@?wﬁ@m@waﬂ

speci fic staLih@Q switch, it is only necessary to find the carrier of the network. Further routing of
message to the actual subscriber is taken care by the gateway. For example, a message to
a carrier’s subscriber may be delivered to its email gateway. The email gateway would
then route the message internally.
[0096] However, due to a mandate by the Federal Communications Commission (FCC),
wireless number portability (WNP), which allows a subscriber to port his/her number
while changing service providers, is permitted. While full WNP is not yet implemented, a
related concept called number pooling is in effect. The number pooling mandates all the
carriers to return certain unused portions of their allotted number ranges in the
NPA/NXXX range. However, the unused portions might still contain a few numbers used
by a carrier before the carrier returned the pooled range back to the administrative pool for
redistribution. Such a pool where a small number of Telephone Numbers are used, but the
block itself is not owned by a carrier, is called a Contaminated Range.
[0097] Due to the above, for an Intermediary it is no longer sufficient to match six digits
of NPA/NXX portion of NANP. It is necessary to match seven digits to find the carrier
subscription accurately. In addition, for contaminated ranges it is necessary to match all
10 digits of NANP number plan in order to accurately find carrier subscription association.
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within the indicated central office. The format of this conponent is
(0O.. 9(0.. 9(0.. 9 (0.. 9 which provides for a total of
10000 possi bl e conbinations or values - 0000, 0001, ... 9999. [00951
In North America, the nunber ranges are issued to carriers typically
at the NPA/NXX | evel which neans each bl ock contains about 10000
nunbers. This nmeans it is only necessary to examne the first six
digits of aShes dhgsoriee NintsHy hundwsdyof theysandsdoft telepheng ppmabers [R5signsde

the number leg&isers eoergrdew ug Qecre&’di‘ﬁhﬁ HERRARRIoh OV R4 &)%h%@t‘ﬁedlary in

network to another, If to a network is used Instead of

di rect del i teaktjme ¢ feqqerambwteu tbernesse@is ggong\gietwask tq another,gyjeyen within a
necessary tQ.fposl the carrier of the network. Further routing of
nmessage to tehe actual subscriber is taken care by the gateway. For
exanpl e, a [M988jdfe Intermediaryy ini effect is péréumingewhatay keewr el Telegoat lingwajass

emai | gate . gﬁﬁﬁ

i nternall y""ﬂ%%&&g?anggpdultmga’i‘%ﬁﬁ%{x ;A lpn%‘he(}jg'? éha%%ﬁ%ﬁglggger a i35 database
Conmuni cat i called Gonfroe i Exoh{ngCRoutingvGuile dEERGHNRhe IRRG adontains yinfoxmiion
which allo ubscriber to i S L [
service pro 03%6‘5 CuiTent BEW ‘%‘f‘@’ﬁg“\?@"ﬁ éélgf% lfep‘lﬁ%%( Vg)‘%ﬁ;‘/g{é%&ﬁ Hhange
i mpl enent edproaideﬁseﬂxa\traﬂs cdhe d.rIiRG:&I privoarity) disigned 0o Ibe ged for iroutmpfof dbter-
The nunber Lin tes t he, \er s, t urn, certain
unused port £’8ﬁ S&St eﬁ?’i"@%@&%ﬁ%i’;’@anj&% Oll‘él‘&%h%‘ denBUPRER glecom
range. Howeydiipanieh wmmwa&dﬁne lof ta@tén 61fig6 the NNX kesilesincdnd hawfoaits shumbebés
used byacarrlerW@J e carrier returnedthexl%oo ed r

to the adni Futedmad o e o oieneey PBER g tledpRRORats G PR et
smal | nu rrbem&ixzieldaﬁbge@s Mates pericicall Y 5P Eompaties bilth as tﬂel@@ﬂﬁlal ih $18d Bnited

not owned bg@a carrier, is ed a Cont am nat ed 10

0
t he above, s apfl <ﬂ1ﬁpbvtﬁ4,»d%"y opg@ manthlybasys, dlowesss Paaéﬁi&te %thﬁEEéﬁhat
six digits am)fwsNPuﬁ{b%P%%mgtah@ @o@atbﬂwl}lﬁy sighificantliedspa itk 5ceura@5£ 6LERG

seven digits to find the carrier subsCription accurately,
addi ti on, bqse%&wasrﬁ%tpéhp i lgdnyolver s Thereferesmieql-time fegd eﬁmmlber paging

digits of NANRO 1s ReARd in%d@fngﬁ fo LERG AR Gd¥teliMBrdeAfoF hfntermediary
subscription SSOCI tion. Since there are virtually hundreds of

t housands ofo ap@u@pln@nbvqﬁmmg@ f&@%@@m@ﬁvqﬂém agoheler i bers every day, it
s necessar i §§af’he uhgf&&mgt leﬂm\éﬂﬂe«lj qp' et ReRfed mmh@w hid

real time t curate Yy route’ t ssages romone network
anot her, or ingengionwi shhwn imFignk. v"ﬁxetsyste[rm@gbqwmmh tqﬁqrencsrmﬁrmsyuttai pf a SMS

T eCt L RSO ARl AT o AP MRS s £
done usi ng ebtalaingbageinformation.
{0100] The routing data implemented in a preferred embodiment of this invention is
comprised of:
¢ LERG Data
¢ Updates from individual carriers for “in-network™ numbers
¢ Updates from carriers related to Mobile Virtual Network Opcrator (MVNO)
ranges
¢ Updates from other Intermediary networks and service providers
¢ NPAC data
o Portable ranges
o Pooled ranges

o Contaminated ranges
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call ed the Local Exchange Routing Guide (LERG. The LERG contains

I nformati on about the current network configuration and schedul ed
changes within the | ocal exchange providers' networks. The LERG is
primarily designed to be used for routing of inter- LATA calls by

i nter-exchange carriers (1XC). The LERG guide inforns tel ecom
conpani es which end office or, tandem office the NNX resides in and
how cal I's should be rofit EaehIM%Bed so t hat they can properly
term nate to thes3ppr@REdrat € tel ephone nunber. The LERG database is
updat ed periodically by conmpanies such as Telcordia in the United
States and di str #Fagedumbersal |y on a nonthly basis. However, the
mandate by the F 0 unber pooling and portability may
significantly da%l%é&?taoenag&c%aura%eg of LERG based routing due to the
time lag invol vedTestharge ore a real -tine feed of nunber pooling and
portability is needed in addition to LERG dat abase update in order
for an Internmediary to accurately deliver nessages from one network
t o anot her. [(109PSdmd bEthe @bbvenigfotiaitiondy sbiaied Mpteaintiht Clichk Bs NRAC updates)
preferred enb d'&lrrent f this . i,nan ion i.s shown jn Fj g 13. The
System i s sRUWPIGE B ghipias diegilye from SAFQU SPuTges: ki cABCEABEmeRSn
one Wi rel esghd aitvviakion ehusd8taliRd PG HHRY dnb Stordlihi thd rdliBih@ Baakusé Showaesl
for obtaining route information. [0100] The routing data inpl enented
in a preferF@l&nbodi ment of this invention is conprised of P LERG
Dat a  Updat gaoby 2! 1 @kérdHews aﬁﬁéxﬁmgl_é of SIS mdsihpb ek oRde behbdh BlSwireless
Updates fromcarriers related to Mobile Virtual Network C{oerator_
(MNO)  r anBeWorks jpep@rating HAymben SPrtability rontine iy Messorsy 1! @ swirdese
providers ,NEAf Q%&i@d%@f&x@%@of@@%ﬁc 83.28,0 kRek hBRARS 1o choices. The

Contam nated ranges 22 o Ported nunbers 800 nunbers + Pager nunbers
| nt er nat i on&8M 13.2) sy aesolve the final destination network by using its own internal routing

database that has similar capabilities as the Intermediary routing database, or the SMSC
(13.2) may choose to simply forward the message (13.12) to the Intermediary for resolving
the route, performing necessary transformations and forwarding to the next hop. In the
first case, the SMSC (13.2) will have to append a destination network identifier, DNI
(13.3) to the message in order to explicitly instruct the Intermediary as to what the final
destination network for the message is. In the later case, the méssage (13.12) comes to the
Intermediary without any resolution to the final destination network performed in which
case full routing resolution is performed in the Intermediary including a Number
Portability data dip. Fig. 13 also shows an LSMS database engine (13.13) that obtains
real-time data feeds from NPAC records (13.9). The LSMS database engine (13.13)
further consists of the Routing Database (13.14), a Graphical User Interface (13.11), and a
Monitoring Operations Console (13.10). When a routing database dip needs to be
performed, the switching module (13.4), which is a logical representation of various units
involved in resolving the cost function, illustrated in Fig. 3, SQL query is performed on
the Routing Database (13.14) to extract the information.

[0103] The present invention allows the flexibility of applying or not applying full number
pooling and portability database dip, according to the above description, which is needed

in any practical implementation. One of the reasons why a network operator may chose to

23



(r) Test ranges [0101] Sone of the above information is obtained in
real time (such as NPAC updates) and others are obtained
periodically fromvarious sources, including carriers thensel ves.

The information thus obtained is conbined and stored in the routing
dat abase shown in Fig. 13. [0102] Fig. 13 further shows an exanple
of SM5 nessage exchange between two wirel ess networks, incorporating
a number poresabield ©oytermay bntp tidpce the sesh @b parBrmingr s data digi inthe dafermediary
network is rg &gl%ed by the network's SMSC (13.2). Here there are two
choi ces. The C (13.2) may resolve the final destination network
by using it ROUEINGILHGRISSWELi ng database that has sinilar

(15.2)  my” ARRRLIREty e Bl BHRROmET pRAT P prftify e form of

| nt er medi ar ymftmg lpepsol Wlhmg antmtemledut)enetwenkf (ﬁorrnxmgpiaeﬁuwsxas ¥ message to a

transformati rdin tothe P I rs
t he S\VSC (1§8%%, Q‘?FN(}%]&\\I/\%S?’BG g}b 2hd *a %S’)é{clhngttlh%r{om “%\A%atﬁbas%%’ﬁttwlg g%
DNl (13. 3) Itterntediaryrasisageandtherdégtination esrpériscaetworki nis ti umtceﬂvhiﬂe that the

Interrredlary s to what the fin destination networ

ressage i o CPRtpi PaIfEr MR B roith dnd, Eals btk ettt il et e
| nt er medi ar ynessagabelbn@rty aﬁamlcux&ieﬂfbnh&tédhe tiel in@imedieay. The InddimBdihRiidy
performed in whic case full utlnstg solutlon is perforned in the

| nt er medi ar y* F"l’i‘&?‘iﬁ?ﬂlﬂ??d“%f‘s?ﬁﬁt‘?ﬁ‘g‘r e T daRorseE)Yata dip. Fig. 13 al so

shows an LS 8pTRO@see eatdhms ik £3t, beturstii aéal pRERIeN Whiletht asdve@rdiﬁ@can
feeds from NPAC records (13. 9) The LSMS dat abase engi ne ﬁ hsg
further con@FRF §ves befere tredifsG myndsss ofmaber poslingand portebilify, the probabidify of

Interface (hdsrakdh indiRskedas B BbrtBhihMidn GRE pHabRRPofRRibelsGndrdadeslitiwee IRN

a routing database djip needs to be_ perfornmed, the sw tching nodul e
(13.4), whi CHTIPES, %mP’dgﬁuééﬂthﬁg?)‘P@%ﬁQh&%geén of various units invol ved

in resolvi n@ﬂItOhﬁTﬁé?%ref 'r'é!tﬁﬂn@rhccdr!itb ld§ttar1@§1€déss'aﬂr il dle I&enéégarﬁyﬁét%oﬂcsm

performed on e Routing Database (13. to “extract
i nf or mat i onordeptogeucy Hie ppsselybﬁytomenvtmdocw ows the flexibility of

appl yi ng or tability

dat abase di glpéllgglg?dsﬁ he a?g‘\;‘ escrl ption, l\mlich is needed in
any practi céﬂlwhﬁbmeguamn@nl toCi8Mofetwdrks anslais aise indreasimghebeaing #llowed by
operator ma

of perform ﬁvag Ia?%?er&?‘ae&%n 5&% ﬁhéﬂ%nl%é\%e%gyﬁgggy&& £ %ﬂzligp%ﬁk% E@m
| SSUE [ 0_104forl'lFIMAmndd§DMﬂ te¢tmologigs.i Wihenl anwbile subseribep Bsreaming toh @rpartner
problemin tc!t]r%erf Qert\%r%f(visited network), the subscriber registration information is forwarded to

the Home Location Register (HLR) in the home network. By querying the HLR, one can
find the gateway address for terminating a call (message) in the visited network.

[0108] Typically, in a roaming scenario a message is delivered to the home network which
would in-turn forward the message, depending upon the technology (SMS, MMS etc.)
over SS7 or an IP based inter-connect network. For an SMS message, if the message is
delivered to the home SMSC, the home SMSC queries the HLR and finds the roaming
gateway switch., The SMSC would then deliver the message through visited network
MSC network element. The disadvantage of this approach is that the home SMSC is
involved unnecessarily when a message could be delivered directly to the visited network
by querying the HLR for location information. In addition, the SMS message would also
traverse the SS7 network from the home to the visited network segment before the
message is delivered. For inter-continental SMS messaging this could be a significant cost
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routing |l oops. Wien an Internediary network, for exanple, forwards a
nmessage to a carrier's network, assune there is a msmatch in the
routing database between the Internediary network and the
destination carrier's network. It is conceivable that the

destination carrier may re-route the nessage back to Internediary

t hi nki ng that the age bel ongs to anot her arrler connected tq
the i nt er el g 19 M S48 s Q) trgggse SPVETRIL ST Cetierk; Segmanis anagegef Ak
due to its eskabdasdc 0Mm3[0105] The above scenario, in fact, occurs
in real pragti e the above probl em can ,  occur, even before t he

FCC mandat e Q}Pgh’mﬂﬁs Whe gt femiian weth thsrarawill apprpciate gavellrkewmifaqt that igrmany
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net wor k whi délivemau SMS medsagen(of an \MNE héseagapdisade to dpgreprihte) gisitgometh iR
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Fig. 5. Further, depending upon the business rules configured, the Intermediary network
may query home location register (HLR) of Carrier C2 to find the visited network (in this
case carrier C3’s network) Gateway switch address that is currently servicing the .
subscriber M2. Once this address is known, the Intermediary network can deliver the
message directly to the visited network gateway (for example using SS7 or a combination
of IP and SS7 networks depending upon the connection method) instead of delivering the
message to the home network gateway such as an SMSC for an SMS message. Yet
another related example is delivering an MMS message by an Intermediary directly to the
visited network MMSC relay than home MMSC.

[0112] There are several advantages with the above technique. One, the home SMSC is
not unnecessarily involved in receiving the message for a mobile subscriber not visiting its
home network. Second, if the visited network is “far away” from home network, the cost
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[ 01091 Those who are famliar with the art will appreciate a

wel | -known fact that in nmany cases an |IP network offers substanti al
cost savings over the SS7 network for delivering signaling and
nmessagi ng data. To this effect, there are several efforts in the
industry to offload SS7 using standards such as SI GTRAN. Voi ce over
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visited network is "far away" from hone network, the cost 25 .

: “Send To” address) it is often necessary to represent the originating sender’s mobile
device with the same protocol/gateway address that is used for terminating the message.
For example, if email is used to terminate a text message sent by an originating subscriber
using a SMS message, then it is required to have a return email address associated to the
originating mobile device, even though the original message itself was in a SMS format.
[0115] In the above example, it is possible to attach an SMTP addressable Internet domain
name to a telephone number, and thereby preserve the originating Telephone Address in
the new address structure. In certain other cases, it may be necessary to change the
originating address in order for messaging to work in the destination network. For
example, certain mobile terminals (e.g., Skytel’s pagers) in the United States have an
associated “800” telephone number. In the North American numbering plan, “800”

numbers represent toll free numbers. While these numbers are often routable (using
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of traversing SS7 (although it is acknow edged that not all the
nmessage types go through the SS7 network) may be significant. If the
Intermediary has a local POP (Point of Presence) near the visited
network gateway area, and if this POP is connected over an IP
networ k, then substantial cost savings could be realized by
delivering the nessage through the IP network for much of the
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service, WhgLAI MRS %ﬁg@vﬁ%} éa@reﬁsgp kd Eﬂrsifc&l (EstiB%as@gh&dh addredel GRS place
(W thout typing any ress) IS often nécessary to

r epr esent tl'évethmrln@nmqmgﬂweﬂkder S m)bl I e device with the sane

protocol / gag :}?}Veml nﬁﬁegshtomgn F% Y3GAlhe éo‘iiEég)‘é Q?ntf* ng% %ﬁﬂé@ﬁ&%@r Ml

For exanpl e, I's use termnate a sdage sent by an
originati ngbsiuxtgcto cgger Clgnobie auigiibermdBshelmmgs torrarrier C2i mdrmehnerseblscnbﬂr

have a ret UM} %tfﬁa%&s& ag %f A sle rs&iasyﬂ)%f P/ﬂr i gﬁugéarfg' Jifer §D Plﬂe?sa?le

devi ce, even t e ori ﬁessa
[01151 In the Smeenmxd}lpmlt@pl axtd mebxtpormbscbbe M3 1sa(alrrmg othersyMiiitessable by

addr essabl e tern tele nd,t her.eb
e valt raSRbRR, TR dme BT e o e tRA0 B R g, RO ppr iR
structure. bdﬂcriéseésttat mom&?bsoel?aaﬂl f(brtboﬂ‘iflEm_ hEddlﬁagixs arell a'f] SSt ldelhgey. tﬂ_‘w
orlglnatlnga S In order, T0 agl n rk .in_the, stl atlon
et vor | ROERall s dpmain e pGUFT B dhs HiokRrdy Svill Dotigip Nwg S&ves
pagers) in pdﬁﬁmkgme smStpaéteé‘ol Bédtess &dthe 86sE @mas €The’ &ﬁﬁxatlﬁ@lfbﬂhﬁiﬂﬁber in

nunber. In the can nunherin
this case 5005551%5 is represented as a vg'tug{ ernaﬂ adgress in Intermediary network as

8005551212@CIMSG.NET. When the addressed party M2 receives a message (Message
4 in Fig. 9) originated by M1, the reply address would show up as the virtual email address
enabling M2 to reply to that address. When the email reply is received by the
Intermediary, the Intermediary strips the virtual address and sends the message back to the
originating subscriber M1 using native Telephone Number addresémgn
[0118] Also represented in Fig. 9 is another virtual address in the form of Mobile
Subscriber Roaming Number (MSRN). Since an Intermediary may need to interconnect
certain networks or subscribers via a combination of IP and SS7 networks (this may be
necessary as not all the carriers in the world may have IP protocol interface for message
interchange), there needs to be a way to represent the subscriber in the IP domain to a
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nunbers represent toll free nunbers. Wile these nunbers are often
routabl e (using 26 another underlying NANP nunmber) in many North
Anmeri can networks, these nunbers do not necessarily work (routable)
i n overseas netvvorks. Under such circunmstances, if a nobile
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addr esses fosRﬁDmrht?er sy l}é&ﬁé&)% aMvithal voahde EBBubscHBs \WRIoYgia twaineas
SS7 delivery. For Email delivery, the domain is hosted by t

| nt er medi arfetwirkhCberadiG? mmrgéqatp{éwgmalbb%trpﬁ@ng héubS‘Mhﬂsp‘P&f‘GE%qd‘aW
address to gb@o O3 I3 ine gh& {54 &bgmeregmm dwmsm rRmbbA it
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party M re@gﬂi%u{“ fﬁF dﬁ)"&g@ thYESARY Fn fiubiPheda F% QrshQJVQQﬁa?dthquMal
adadr Vo e

the reply how up as virtua dr ess

enabl i ng Madiiwssirgkencept ishene afiehany sfeatume nnmlﬁee!éﬁrﬂam aneqmbpdmynt of this

recei ved by. th t

addr ess andmvegnarélht%gg mgéé;aﬁéesgwﬁsf%r%fr{?ﬁéu 8?{%} %ﬁae[‘%aﬁgerglu s(ﬁékrtlroba(!la{?Jh

usi ng nat i VEheTitegh ladxiresshdgrahé lmssacidted sddresy frafishtivs fis ibically spertedrbyenieion

Fig. 9is anottl,e | rtual a%ddress in the formof Mbile Subscriber

Roami ng NurfB (Wééﬂ}‘ G WEE an Internmediary may need to interconnect
MULTI-HOP INTERMEDIARY NETWORKS FOR BRIDGING SOURCE AND

DESTINATION WIRELESS NETWORKS
[0120] Many times the final destination network may be reachable through one or more

other Intermediary networks or service providers. Depending upon the capabilities of such
“in-between” networks, the quality of service and other feature sets supported for bridging
inter-network traffic might be affected. In certain extreme cases, a forward routing of a
message from one network to another might be different from the return path. An
Intermediary network and system, thus, must account for the peculiarities of various inter-
connections and network capabilities to provide messaging services.

[0121] The flexible routing mechanism described by this Invention allows for the

peculiarities of various interconnections by way of connection-specific transformation
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certain networks or subscribers via a conbination of I P and SS7
networks (this may be necessary as not all the carriers in the world
may have | P protocol interface for nmessage interchange), there needs
to be a way to represent the subscriber in the IP domain to a 27
rout abl e address in the SS7 domain. This can be done in many ways. In
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virtually ag, FiOfiTwheth 26 0MideR8EIBw! N | nternmediary network, as
nmessages destined to these subscribers are assigned with MSRN nunbers
just as in the traditional case of handling roam ng subscribers in
SS7 networ ks. (011&¥! ITPugnatirgtieernddparaetv axo(e A mvidresthe finklipetorql epneeghiop pf the
Fig. 9 shows that e bichdddlo its REAHISTHIAGh. GANERR] thd secoftf1RerMEdiaBEWhich the

features inpl emamﬁrelaﬁj deist%at?ég ne%vrgtr‘?lg ci,orr;ggc t;[d qr'on%sb);ﬂsroutinniﬁ%wr{gg&e tvnﬂery%gllé mts
nessages ge él’ ng Wor t o another

seanl ess transfer 0 romone carri to . r.
The virtual addre®$sstegerdnigioses sudormttion nig rasate nepsags &pm Drigipptinsdntermediary
typically support edwdby (0 AR n@ficls” hidligh thE seads fn@mnsgitry aawag (N B).to illfhal Hestin@¥en

| NTERVEDI ARY NETVWORKS: FOR BRI NG SOHRGEr &MRrioPBST| NATI ON W RELESS
NETWORKS [ 0120] Many tinmes the final destination network nay be

reachabl e through one or nore other Internediary networks or service
provi ders. DependiLengl 2iPuginatingdntermgdiatyingtivark @ Alfeatssihsacond Intermpdiarypstvark (IN B)
BGF \é\D_r ks, the qualstige 2 othie ]Ea]\c/rieﬁtﬁtwaﬂﬂ Gnd@trkuais nfeQak priolcobitihSatiSitpp@htoed tof iar
ridging inter-network t i i . i me
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cases, a forward routing or a rom one net ) anot her
m ght be differ e NPy th@seqo&lﬂ?rﬁed&gtpﬁfowﬂ the necessary transformations and routing

functions to successfully deliver the message to its final destination,

Level 3) Originating Intermediary network (IN A) first detects if a message needs to go through
another Intermediary network before reaching its final network destination. If such determination
succeeds (after going through the necessary routing and cost function logics described in this
Invention), the message is transmitted to the second Intermediary network (IN B). The second
Intermediary network would then receive the message and performs all necessary transformations

on the message before delivering to the final destination network.

{0124] In the level 1 interconnection scenario, the burden of final message transformation
(as compatible to the final destination network) rests with the first Intermediary network
when the message leaves its home network. In the level 3 interconnection scenario, the

burden of final message transformation (as compatible to the final destination network)
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I nternediary network and system thus, nust account for the
peculiarities of various inter- connections and network capabilities
to provide nessaging services. [01211 The flexible routing nechani sm
described by this Invention allows for the peculiarities of various
I nt erconnections by way of connection-specific transformation 28
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needs to go throu I'nter lary netwo efore r |ng I'ts
final netwostRrage sapiabidityi, dire stmfagq;qfc‘ihe awsageranvhtubsaquend uwe@m;ss tmfr@@sr with

going thr ouglg t@&e@ﬁ%ﬁé@% routing and cost function |ogics

described int on) the nessage is transmtted to the
'second | nt eft12% Iarcpsenaft aMuki- (nbcmla Biessagth@MMISY; arsimildr stemarie diisesy Ihthe MOVIK

}[/\Kr)glngf E)? ﬁgt ?n%%%éevg dten\?erége t?l%(?u%ﬁ MC%elgyogra waye} Iulmt 3¢ e dHinhtion carrier, then
the storage of the message while the subscriber is being contacted rests with the
destination carrier’s MMSC. On the other hand, if IP network (such as GPRS) or WAP

proxy gateway is used to deliver the message, then the burden of storage may lie with the

Intermediary system.

[0130] The present invention tackles the above scenario by incorporating flexible storage
mechanism; wherein the routing entities invoived intelligently stores and forwards the
message depending upon the delivery method and capabilities of the destination network
gateways. If the destination network has store and forward capability, then the message is
not stored in Intermediary gateway. If the destination network does not have store and
forward capability, then the Intermediary network may store the message until it is
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on the message before delivering to the final destination network.
10124] In the level | interconnection scenario, the burden of final
nessage transformation (as conpatible to the final destination
network) rests with the first Internediary network when the nessage
| eaves its honme network. In the level 3 interconnection scenario, the
burden of final nessage transformatlonééas conpatible to the final
dest i nat i on a#fertgipeds yhat xhe meassage \ip t delivered fto (ihg intepded yeeipignty rddsningic is
before the [ mglryk

inter connec?| oén | sefgﬁrr‘g téé‘ﬁ?%%ﬁ&t%e\?\g%n&& 6é1}§;5€1 I'n pr aiél?%scéfr fre presem
this scenar |Im/en@onak| n to having multiple agents acti ng on behalf of

two client s e K]
i vi ded pet EBH SELE B L8RP by 8AerRBORTRL Ui of Ditel e MRy bk
of this i nv@ansfmnahen tninatactdnéng toeehe hb@s vbsouok and dangatmg caﬂniers, arglrbuting
andtransforma nts al l. t he, abov 055| i nt er ectio
nmet hods in case gar.ge f"?ﬂ‘aﬁ? %mh%%eq %tﬁe Er&?g |lsaarny ng%g?s}?e‘%@gg’és vention.
transm ssi OMESSAGEIDETAIPRECORD GEMUN/ERGUESSGE AND

ot vor k 1o 1H32hBrES fadsSmaeliins SoGen SaterRR Biont S s i it Iy e

net wor k, acemsdhi.nFhé fecbrde ajerigsiedly stdﬂe&imtﬂao files Bepeadingd thipath 4 Mediation

nmechani sm of del i ver the d i nat i n net t i ar
ook agYHE U SRy o ) Bo e o vl Co IS B
several fac{oDRs). [CB3RSdre kalledEMaitBetDetdiNRERER (MDKS afmeltyméxagi@soagﬁ&i e
(SM5), if the nessage is to be  delivered to an S th

desti nat i onVif@t SRk, ™ESFRES-CPHEC adRaFIRISR Pf thy pEsend W§3?qnbe?he.¥Dﬁcﬁenerglon

factor and §;daés§ggede@3§1e§hﬁzlgqs;sage for delivery to subscriber, in case
subscriber's ~handset is out of service or coverage, lies W|th t he

dest i nati on IGRBFIECH shews reseageieppted by “Messageakralige fowvipg throughagrious
directly thg &w@;@@& @aiRue “GhelBE FARSY asrtﬁéy é?@ro%ﬁa@rt&r@ﬁgﬁ[tﬁe It ediary

handset, since C and_subsequent units’ invol ved does not have | ong
term rressagéetwgtl@ryakg@ cRashisi ther gatewap entiges in fie WGWWerSaslégéamrﬁ@ﬂware
subsequent Dtk |

[01291 In DR iR wﬁﬂ"ﬁh" ﬁg%;??g ;lg)élo?m HRSEE ﬁ%%rg%éc’%ﬁgﬁﬁg logs
arises. |f am@cmsamgstatwsﬂosn@band\ﬁeme@l thrmgbdgh sm(: Rb¢satraffart logmyre

unit of the, rSMLe e f e a

whil e the sdﬁgﬁl (gl ng {é%)enq:% ?)efa resﬁ&&[\/ﬁ% Qﬁan& Otﬁep %li@a [ oﬁts

carrier's MdBch a@p&chewab kaverlog fbrmats, Widoes oprdting systdm amnGh@S)etc() may

WAP  proxy ver, t nessage, -t hen the burden of

st or age maygﬁ Yy {nhﬁzf égfgrre&) m%godlment of%s iAvention. ’Ithese logs dre’s bred 't Q
database or a file system (DB1 in Fig. 6). A set of stored procedures is then executed in

the data store for reconciliation of the records and integrity checks before populating the
records into final data store (DB2 in Fig. 6).

[0134] The data then can be used for a number of purposes including display of statistics
on a website, for example, for monitoring purpose; transfer of records to inter-connect
networks for their internal reconciliation into billing and other systems; transfer into
another data warehouse system for performing analysis on the data etc.

[0135] Due to the flexible routing mechanism provided by the present Invention, the route
a message takes, and the transformations it undergoes varies greatly based on the inter-
connect networks involved, based on the rea! time routing data feeds, based on subscriber
roaming and based on real time traffic conditions in case of multiplicity of conditions.
Therefore, state representation of message route and associated quality of service metrics,
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Internediary system [01301 The present invention tackles the above
scenario by incorporating flexible storage mnechanism wherein the
routing entities involved intelligently stores and forwards the
nmessage dependi ng upon the delivery nmethod and capabilities of the
destination network gateways. |f the destination network has store
and forward , 0, r,

| nt er nedi ar ;/)ﬁg %ayw f@r?ﬁﬁegﬁ Pﬁgtﬁflaon %t {/%r esgéoggslgggfvgﬁg\fiémt{yotf’ea
and forwar @a@awmthtky;hen bermeskage nmydebitéd at y diffetentrate thary ifst is delivehe
nmessage unti [ ned that the nessage is delivered to
t he i ntende trhlé%uﬂsajb ?9}@?{8}? t}&’ggl c is programmed into the routing
entities iniQi36] Ahh@ghrehe arogessedfiaptariag thnehﬂllheﬁmne&emrk elomentst de(pn:ted

[0131] Just of many. ot t I exibilit
wiring the F‘%"ﬁ’? |l§r11fga§§' g’f dpﬂém’o‘ﬂ %Mﬁ‘taf@ 5’%@?3‘18 fhgt Gaptres %“S
of source antricieist ofidfeivedy the ifes@pS traveled in kit foRg of infikta GRS %AEE AnCexdmple

storage unit do need is an i t ang ect of this
i nventi on. mﬁé&%ﬁ %ﬁ% "ﬁé@ﬁk@ %‘FF‘ F?gﬁz%ss [0132] Every
t el ecom net yiIBk] Bl RgEN ite@ SMiefepletts foffit dﬁth@&newage tih B daSe he @MINUIn Fig,

through the S The recqrds are typically stored in flat flles
and transfefr @%" %ﬁn’c'?ﬁffﬁe“és ﬁ?ﬂ?"é‘f’f‘ detepholie; ppber gnd, itemn{.3 Jepresepts dhe sougee

The reconci lef@héRCAimer.ar EheCidxt @8mCAL |reﬂ&’éﬂb |mé?§h§9 igkhtifibrClRSh: is %

are called I\/Essatlge Detail| Records (MDRs) in the present descr i ption

in view of 24PfE e yysteny diegb Ap renseserqfp slatup gﬁcﬁeéﬁmgfmqsmge pirdicaging whether it is

i nvention. IhacdbR ]
Fig. 14 shows rcre é;?%ﬁ ggdnlg'?%e d%tgﬁ Negsdsl’% lg%l'fgg C§g F ?th?ﬂr gt\:/{nn r]q% re rg%gftg
Facp

vari ous gathgwesat 1ded thedemenigy. Jigmr bbre@mw%wge &Snacllhewna”r(MS(D
rout ed t hrouge inhGe Ldit 6F g@ﬂtra{smlssaﬁtowe 'fnegga%a E@géhts%e h&ﬁ oHARGOE

entities in the Gateway Farm and mmj or rogram en
(not shown #s§dt R denages thﬂﬁeh\'@afde@h@ﬁusﬁﬁogbe ge,uvmth@e fiereatreple spdcifies

e £ ot dRE A0ttt i BARTEY BRAD A6 e HRA el RUP: WGy B S

These traffic logs are typlc
format, altthowghandhey nteimediatys tlmmaﬂ@lfepfemmhesout (agm ﬂmaahanémdhenesme

server | og e M etc

al so used |;r%q{“g‘%% &ér r%%fq E‘“ment Agg%éiglws%l ﬁveﬁrtef ec)gge %@%y
are stored éncounterehbythaseesoige duririg ies tmysiesion( thi3hgh ﬂleEmogiule&)xat génetéd ht
stored proc%dug S Is then executed in the data store for

reconci | i at18n of the records and int egrity checks before popul ating

t he recor d@138jtThefdataatcotidstmensivbnddain (HeBBoveexkingle afd a representative list of items

in SML formatted message in the preferred embodiment. The SML format permits

addition of any arbitrary mark up tags (also called meta-tags), as new routing and
transformation modules are added into.the mix. The mark up tags are then used by post
processing tools for analysis purpose. |
[0139] Items 7.6 thru 7.11 are called mark up tags as indicated in Fig. 6 SML message
format. These mark up tags are added to the SML message format as new requirements,
gateways, and protocols are supported in the system. The purpose of the mark up tags is
to convey additional information to recording and analysis entities (in case of SML log
message handling) as the messages flow through various parts of the systems.
[0140} As can be seen, the flexible combination of routing and transformation modules is
madg possible by mechanism such as SML formatted logging entities, which offers
flexibility of recording specialized data using meta-tags.
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[0134] The data then can be used for a number of purposes including
di splay of statistics on a website, for exanple, for nonitoring
purpose; transfer of records to inter-connect networks for their
internal reconciliation into billing and other systens; transfer into
anot her data warehouse system for perform ng analysis on the data
etc. 101351 Due to the flexible routing nechani s rovi ded by the
present | nvOHSEGHPTIKE LISE{QF TRANSE ATIRNAND QWG ENTITITES
transfornatl , HaS8

connect net lor itk The PRAGE BRERIUATE T Bpamet t.rrﬂ“?%‘a’%?%a ek e
based on sulsswpiisiega set obirnsfprmativniond wytiegunis.gombining aitherfthioygh a pre-wired

condi tions j 1&&%&09%}1 Mntlﬂu%d' 164t Yn Blde BB eh gﬂnﬁess Fﬂ_&ﬁm{ﬂ (?nesﬁagghgm

repr esent atl n of rout e and assocl a servi
metrics, 3bnd(Wirdlesy mtamkw‘am;oﬂfer Orireldsshmetveork. i Fmﬂaemhe mrenjineentivl (Big.

nmessage i s dej:i e ' t hen the nessage
may be bill ggilgat{gge?gf@%trag‘%{d{lg&g saEt%%iq{F ﬂ??r el | vered to the
subscri ber' §01d42hEhenfolloming. tal{l&lBalarﬂl 3 pm\mghthehhsqmptmelm oﬁmewmﬁts rtliamgre

the MDRs from net rk ele nts t abov stan ard
the i maust 1 ger B PafRER, i B fioh.S Hyfthin, thed HSRRh or i
intricacies emboddnentwayestnbepraaﬁmmattoa\bﬂmai emnhbﬁhit&bmbmtas oRtod nided ¢f

tags. An exa l.e j.nstaptiation, of formatt dI ssag hown
inFig 7 afif it routhe Piliscapecthia, SRt 1 Pralioe grvigfist e Tat
message, in iebéxﬁedcla%ﬁlyt ngrgMntatlbélsdﬁi}ﬁb of vériows! tesfGrntatiof RhE SRIMLE units that
destination te resents the source

and item 7.
t el ephone nﬁﬂ?ﬁgF ev? @@arthfémm& g‘?@ﬂ{?s message identifier,

which is unique across the system Item 7.5 represents status code

of the nesaag&wd@W@%a&iW
the system| out §E1'958 Trvslumptionst c. Further, iten? 8% presents the
agent that | ANBIGH dAd X 8T | 0g ent ry. ITTASE 1 MAPe;SMé”Q@m:@CMw@age
Signal i ng Ugiin Mg COUTTt T 1T T1TE 5 prblbooeo SMT protbbol BomvertePT 01 L 1T¢?
nmessage, 7.%%WWWW he
delivery mePRY A8 The deli ver Lo 3Nt Pratr RS L peci f i es
whet her th(=Hii‘ﬁ’3P53§g!é‘ is delivered difSHER togMT BrotofpbCdniearierl desti nati of or
whet her it [¥RFR S shFT oughn anot ner 1 Isﬂpmmmm toc S
t he out aged t;mL handl-ed—-the—esgq ge—7k rT aytput bou;‘iﬂﬂfy ef{t he
system And ﬁnaﬁ%?wxﬁl reoresentg LI VRS Egﬁ& #aw’lw.“ve €ncount ér ed
by the nes$84E>EMPng its transni sgiSHl QB prgiecot deeverisdul e t hat
gener at ed {BET I M@/UCGECOr d. | UL38T | RRPHRERT Pratosdl Convarer1L | oned 1N the
above exa >~'§I T SR Presentattve SJMIfJ?,Ito’Slng 5 Bt RSM—Herratted
message in e preferred enbodi nen ARt pernits

SMT => HTTP SMPP to SMT Protocol Converter

SMT => SMPP SMPP to SMT Protocol Converter

SMT - SMTP SMPP to SMT Protocol Converter

SMT -> SNPP SMPP to SMT Protocol Converter

SMT - WAP SMT to WAP protocol converter

SMT - WCTP SMPP to SMT Protocol Converter

SMTP > SMT SMTP to SMT Protocol Converter

SNPP = SMT SMPP to SMT Protocol Converter

UCP = SMT UCP to SMT Protocol Converter

WAP < SMT WAP to SMT protocol converter

WCTP = SMT WCTP to SMT Protocol Converter

Table 1. Representative list of Protocol Transformation Units
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addition of any arbitrary mark up tags (also called neta-tags), as
new routing and transformation nodul es are added into.the m x. The
mark up tags are then used by post processing tools for analysis
purpose. [01391 Itenms 7.6 thru 7.11 are called mark up tags as
indicated in Fig. 6 SM. nessage format. These mark up tags are added
to the SML nessage format as new requirenents, gateways, and
protocols are supported in the system The purpose of the mark up
tags is td comwageaaﬂmﬁhgnag |ﬁTornat|on to remg&@mmg and anal ysi s

nnnnnn naccagoca—fl o

entities (IMgass M—-eg—~+ ™y w H-ow
t hrough varli ggrgs? mnvs?mah?“ t he systﬁgm ’fﬁﬂ?f ma?mr?a eess%?ge“mng&‘tp He

fl exi bl e cqnbi nati on of routing éPﬁﬂf"f’ fisf ormati on nodul es is nade
possi bl e by ComewrBindkepFissCh as SlMEiltéreitiveit doteht baed G i Ghalibekristids EBinaryVids e

offers flegxibility of recordi n;ﬁﬁpgggeg,tchgxe,;jp,gata using neta-tags. 3
DESCRI PTI VE-LLST OF . TRANSEORMATI ON_AND-RQUTI NG ENTLTLTES  [0141] The

present i ny&fff Q?ﬁw{’il‘—el ListFiljey g heci Pregites fe opig ook fhat allgys grbtfé'ﬁl“ﬁ?sigeﬁetr\ftﬁ'f‘ k

system cormrl si ng a set of transefrtmndﬂtifmscrézndddrmtl ng uni ts

NJ

conbi ni Nng eiMeEede Gek [ Rfates o neVelinbssagd i m S g d
logic, in crder to accept proce §hs a ne
(wirel ess) [network to another (W °“f"e%‘%sjageéwgbwkemi'—“l’fssta ecmfrrf"?t ign 64

present inyention (Fig. 1) |is{epryudepmtingipon theseqpircmpnts oeutetswecmcerser
acting as Interface units. [014’]1em fol | ow ng tables 1, 2, and 3

provi de t he e rI tTASohtSt of MRS btettfr ohlfafm?. Codind 1S
particul ar n% ﬁf rr%’nra of "this i 1vel§r§t*|ﬁroan ?1 ¢ ‘#Eoveﬁ%f%ﬁen&ﬁk

or
its enbodijments does not precl JEP@"gfé‘}‘i‘é‘}"&'tef“t?ﬂ‘ab‘tp“l“tﬁ@}l“bbﬁl“se%nt| ties
t hat conbi rSegmemsionmd Ressgmbly Unit | Ability Grsegmbnt o reassechble oedsdgertpasadiontssurce or

specified iin these tables. |t mMayeshgioRptbed hdlRiwolkkRirkieritics Presented

is only a rW%WWWﬁ*&M;
units that PRl oped as pIPTEBE TSP EGR ST RRBEP Rk

Prot ocol Transf or mitbieds Repesantagive st oAMSBSsagel TridisRorha@GdTLagicUkitsA 41 MAP
to SMI Protocol Converter CIMD i SMI ClMD protocol to SMI protocol
converter GSM MAP 4 SMI' GSM MAP to SMI Protocol Converter HITP 4
SMI SMPP to SMTI Protocol Converter SMPP 4 SMI SMPP to SMI Prot ocol
Converter SMI 4 ANSI 41 MAP SMI to TIAJEIA 41 MAP protocol converter
SMIr 4 CIMD SMI to Cl MD protocol converter

5
e
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SMI' 4 EMJUCP SMPP to SMI Pr ot ocol

SMI' Pr ot ocol
SMIr 4 SMPP SMPP to SMI' Pr ot ocol
SMI' 4 SNPP SMPP to SMI Pr ot ocol
converter

Pr ot ocol

Converter
WAP SMI to V\AP pr ot ocol

Converte

VN el W

r

NMED . o O

SMI' 4 HTTP SMPP to SMI' Pr ot ocol
Converter

SMI 4 GSM MAP SMPP to
Convert er
SMI 4 SMIP SMPP to SMI
Converter SMI 9
SMI 4 WCTP SMPP to SMI Pr ot ocol

QI\IDD rl QI\IIT S

Converter

Dot nr-nl Caon\iar + o

Converter
to SMI' Pro

TIVIII' ’-1' 6’“¥ln
ocol (‘nn

UI Vi;isl [y IV

14 UCP_-

A SMI_UCP to S

T 1 UCOT

o_sM“ PP

i"0col Converter

WAP 4 SMr
Pr ot ocol

Rgeultr Gxaspffondioperocol  co
Converter Table 1. Repr
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t lopd BefagadngReuter The new
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nt ent rom.one
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Tr ansl at or
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yNHAmxx Wokup Rbtert 0 Seg
TARSINF
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57 SRR YRR | i st of

nnnnn
TVUOD uC

p‘él‘te% ;ghoné t%umﬁer ranges. |

DNS Resolver Resolves domain name and address for certain protocol methods

for routing a message.

Table 3. Répresentative list of Routing Logic Units

EXEMPLARY IMPLEMENTATION OF MESSAGE ROUTING

[0143] As explained above, Fig. I illustrates a flexible Intermediary network system that
interconnects multiple wireless networks, directly or indirectly, through other service
providers, for the purpose of message exchange. Based on this exemplary infrastructure,
the present invention processes, routes, and delivers SMS messages.

[0144] Central to this message exchange is what is referred to herein as the message
routing subsystem (MRS), which includes the routing components shown in Fig. 1, such
as R1-Rn, Subscriber & Routing Data, and the components associated with
This

message routing subsystem can, where appropriate, take advantage of the SMS message

network/gateway association information and ported/contaminated numbers.

routing opportunities that exist through the use of a Universal Short Code (USC). An
illustrative example of a USC environment in which the message routing subsystem can
operate is described in U.S. Application Serial No. 10/742,764, filed December 23, 2003,
which is herein incorporated by reference in its entirety.

[0145] Fig. 16 provides a high-level logical depiction of a message exchange environment

1600 in which the message routing subsystem 1601 assumes a central role. According to
35



34 Routing Units Description Regul ar Expression Router Routes a
nmessage based on applying a regular expression transformation to a
message. Authentication Unit Authenticates input or output nobile
subscri ber address. General Purpose Router Routes based an specified
rules fromone unit (such as a transformation unit) to another.
Message Queue Router Routes nmessage to a specific nei%gae gueue

within the fesemgwle ghommaingdisnkt iomrbile skerriben Mbciohg ¢se rcamist Cawier,
nessage to g I« NAt ¢ I Il BV I s L S
Stch a5 1 ouniro i SS RELETS JbE SRtk s, B0 waltef Piekicbs
For war di ng Pdiendiradisiceming $S348) eneafage is meaivedebyoene. of Redistibuieil spitonf gaéwayr
a Router faj | VY Vi ch Wﬁg e |, S . Of,
routing uni & ?‘Jﬁ%ﬁﬁ!’%ﬁ\%{ﬁgg E@pﬂﬁglﬁ )e%r oﬁ?vggﬁgaag{e}geggrtya’fﬁ?e% Béé%gée%dsl a?t‘fvgrk
of a phone regbeBhircMesshE RervicokenterREMISE) 1684tz dedivated $hom Message Peer-to-
cont am nat egy,

E@?, n SYA [ ni ut es
based on G Og«%ﬂ% | PEﬁﬁggsgg@%ﬁ%ﬁigggﬁ%gg@?ﬁ@ gpt]ﬁ%td\%\%re% .enﬁﬁ%)m the
Resol ver Resksags ard plmeedinrsaisempalcratdctd-asgral, earrieendusralabptraxtion oh which the
met hods for_routi a nmessage, Table 3. resgntative |ist, of .
Rout i ng Log PRt R EortoBrary usoEtiatcH ] BRY EEcHoRbs AR Ot feoming
[0143] As expSainresdgalmvieprefenged by thelinsinahhsaadioh) Bxihbd @adsed, ahivegh &iey
networ k system.thaf. .i rcopnects .multiple w.reless _pe S,y .
i rect Iy or STHEToep, BoBy SR troisbral saisher whtorg, G Ry L) i eptery o
pur pose of AR %tagnt Gxdbtingn Wasded daftiet Ma&ieﬁé,)(s;ﬁiabvaﬂ(y(elgﬁ,fimS@QEW Gia
the present .ipvent] rocesses, routfes, an el jvers SMS nessages.
[01441 Cent f&fieay 41\3?% Hﬁ‘@i?ﬂé@@%@%ﬁﬁ%@ Ntespipieqt kilesplsaribes Miar ei n
as the nmessagael rmh%pqlewb@ys@tmde routil GObsyRehUrkes dchead @idt dehfal
conponents shown in |?. .1, such as R -Rn, Subscriber & Routi ngi
Data, and thiafEesepndnt direds aldiohisgachivith  Inopsaptok oy Hustiaipd ars Fige 131 then
i nfor mat i on REdePRIutiREERRMG SR SEVIBUTDE e, cSilofidardEHBR0S deRidel thal all
subsyst em can, x%\h_ere éajlppr opriate l%t ake advggnt age of the 'SM5 massa_lgea
routing opp6f thmdiffecant tch@_PO@is?f eXsteaude00 may ugeokef toaquirkly eind affichmslyt
Code (USQ). c&ﬂﬂleﬂeltlvb' §fngﬁaﬂ M&ksE ?H&ltiﬁatfafl d@te}rﬁgatﬁﬂvl%ﬁm '@) deﬁvéw tffinel
t he message routing subsystem can
selection 1702. _
[0147] In completing the task of destination determination, the message routing subsystem
authoritatively determines, at a specific moment in time, the destination entity (e.g., a
wireless carrier) that owns or services the address (e.g., a Telephone Number, or TN) to
which a message is addressed. As described in detail below, this is a considerable task
given such factors as the number of different numbering plans or schemes that exist
around the world and the Number Portability (NP) programs that are active in various
countries around the world.
[0148] After the destination entity (e.g., a wireless carrier) has been authoritatively
determined, the task of delivery channel selection involves applying a series of
dynamically-configurable rules to yield the specific message delivery channel (e.g., SMPP
or SS7) that should be employed to deliver the message. Central to the delivery channel
selection process, in accordance with an aspect of the present invention, is the
maintenance of configurable and dynamically-configurable quality of service (QoS)

message delivery targets.
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operate is described in U 'S. Application Serial No. 10/742,764, filed
Decenber 23, 2003, which is herein incorporated by reference inits
entirety. [01451 Fig. 16 provides a high-level |ogical depiction of a
nmessage exchange environnent 1600 in which the nessage routing
subsystem 1601 assunes a central role. According to 35 the exanple
shown in Fi nobi | e subscriber M5, of a wireless carrier

Carri er, dﬂ@b‘é"g Fﬁzf‘gﬂl&ﬁ llychetpiese anyel fsatgrenBhihp BesaBRIOn iR FubyEteny pnby
Wi rel ess carwdyadf beelgtdug, it is hé{tpﬁﬁ ko r¥erstad ATERehpfalMPedHBX® BORhibIF the message
received by one of a distributed suite of gateway platforns (e.g.,
1X' 1602) friowingnsubpstrshof Whe Rresenk ipyepkigne wauld onefats VGHY Faspect 'te telephone
net wor k(€. fimbefortats, lunihe SAGRiIfiSS of iaGlfotfie RhREriker Maimber BOsting! #hd

dedi cat ed Short ul\,/bssageu Peer-to-1 Peoer;a ( SMPP) Iriln ’ages)e, gt%gl%’ %es%ugg)gr
i s nornalize¥@r@klityal | of the data el enents fromthe message are

| aced i n angi r 4 : L QL - . t.i
b whi cht na Lol A BRpndh SLABE I kel 380G s DEEer RIBIGAE hétey
ef fici ent|y thgiepubseiberhwithincansangee Fveidae s 630 eernvironmengr esEet dotetmytidniab

ot otk Blalh YR, PE1 My ARERIED ' U AL 500 A0 o

del i very t o remgesentingafiN. i Phed@Bt E.hG4 fecommendeti@sdesarities ar nt-Mastrisetigit salue

network (e. . & 6 vi a.  dedi cated SMPP.links). for,. subseguen
delivery t o%f) %sé&f‘ggi? %fejeerfgs 9‘% 5 fséqg)uao%ng'r gt F typdistt, ‘[r(?l%i’d*ﬁh%q}’ﬂﬁy Eode
t hese st eps (CChd2)ras sptipmal National Destinstyei €odel®TIC)aaid (N2 Sktscriten Nualber

"traffic copend hat dir.gcts, all. the activitiy. In essence, a

i |lustrat edF@H’}' F?bg qg'}ﬁusttﬁﬁt s %gi‘&dt%‘e%’ﬂ? prﬁg%ﬁﬁss%‘gga\ %@@’i"%}ﬁ‘ﬁﬁoﬂw
a single, cm?ésobbxﬁan eld ahé inhtjonal sigrifiv k’ 1 imemhiba’li( l(mN) %aﬁ?i]g, h@hi6ih fix}idhi&éltthe
conmponents of .s e 600 i.nvoke .to qujckly and efficiently

conpl ete tmﬁaté‘?”ﬁg%ﬂsgx}a %g‘?{g%'éﬁ)es %?‘?ﬁﬁgﬂf‘%ﬁﬁ' det ermi nati on 1701; and
(2) deliver yoxshpadéitions§] @€ (T10Rasliided thOw4rld intomisOFEBLapHi0 BgidA of Z%kKs:
of destination determ nation, the nessage routing subsystem
authoritatively deternined, at U8RI nonent in tine, the
destination entity (e.g., 22 WaFglaseSS carrier) that owns or services
the address (e.g., a Tel ephone_Nunber, or TN) to which a nessage is
addressed. As described i ? det M°P®el ow, this is a considerable task
gi ven such factors as thegnunbegegé di fferent nunbering plans or
schenes that exist around the world and the Nunber Portability (NP)
programs that are active in vaPpwhdmesiguntri es around the worl d.
101481 After the destinatigon eRBEtPaYi (f.9-, a wireless carrier) has
been authoritatively deternined, the fask of deli very channel

sel ection invol ves applyidg a ¥&BRes of

8 Eastern Asia
9 Western Asia, Middie East

[0152] The first digit of an E.164-compliant TN (which is part of the country code)
identifies the geographic region within which the TN resides. The following list provides

examples of this scheme:

Countrv Code Country

0 Reserved

1 North America
20 Egypt

212 Morocco
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dynam cal | y-configurable rules to yield the specific nessage delivery
channel (e.g., SMPP or SS7) that should be enployed to deliver the
nmessage. Central to the delivery channel selection process, in
accordance with an aspect of the present invention, is the

mai nt enance of configurable and dynam cal |l y-configurable quality of
service (QS) nessage delivery targets. 36 [0149] To further
illustrate these novel features of the nessage routing subsystem and
by way of backgrqund, it is . . I

context in which ?’%e nmessage Q?Aéﬁ{i#ﬁ“gf&igﬁ%gég{ag%g@g'@gﬁg@é@eﬁg%d

I nvention woul d operate, with respect to tel ephone nunber formats,
uni que identifierg of a nobil e _subscriber, nunber pooling, and nunber
portability. [015 § A tel epho nunber (TN) is typically assigned to
a subscriber to uniquely identify that subscriber within a service
provi der (SP) enviggnnent. Th Intg{national Tel econmuni cati on Uni on
(I'TU) has prescrig d a worl d- w§¥Y%t andard means for representing a
TN. The I TU E. 164 recomendati on descri bes an at-nost 15-digit val ue

consi sting e conponent.s: (1) a one-digit, a tw-digit, .or a
Chrees i op 0k Hafl e oaBRe o cAuginsne g mogmeau e Shamembetot e
Code ( NDC) ; impheehehid )its dwlieglitbiyeind hii@strativePties, FINY nurhBering| sulfdnieadr@tan,

this I TU tel ephone nunbe{l ng standard, showi ng the country code
portion and'N RESABENS REMISHYRS T ant nunber (NSN) portion, which

i ncl udes t hg154pak i adse S¢S mbBild QIBsGBES t&?ﬁaﬁe{‘ﬁm&é@%ﬁﬁ Relies) Wi Qhique
[ 01511 Additi onal Ig/, the 1 TU has divided the world into_nine

geogr aphi ¢ ifefigidhas prezsipeiated withiag mpbilefabscrber >- Pirectery Nymbay 5N (the
Europe 5 Squbfic AREhAGAdividudl fay Alal b refdhGhe mébitdRBsPibE Sh@ b 1ddRiifcatlon
Western Asia, Mddle East 101521 The first digit of an _

E. 164- conp| Numher PN INviithecprivate pamber difat ihused Ghehind theggenes” during dotyab sall
the geogr anfi fsdGoiaRotink VpbratHss DR ol HelEdmotbhs ehPls AploYSt By 5t

provi des

mobile device, the DN and the IN are ascribed the designations shown in the following
Table 4:

| GSM n MSISDN The public DN (that remains the same during a number

porting transaction)
IMSI The private IN (that changes during a number porting
transaction)
Non-GSM | MDN The public DN (that remains the same during a number
porting transaction) '
MIN The private IN (that changes during a number porting
transaction)

Table 4. DN and IN Designations

[0155] Within a Global System for Mobile Communications (GSM) environment, a
Mobile Station ISDN (MSISDN) is a public dialable E.164 telephone number.
[0156] Within a GSM environment, an International Mobile Subscriber Identity (IMSI)

value is a 15-digit private non-dialable identifier that includes a three-digit Mobile
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exanpl es of this schene: Country Code Country O Reserved 1 North
America 20 Egypt 212 Morocco 37 44 United Kingdomof Geat Britain
and Northern Ireland 98 Iran 999 Reserved [0153] Each geographic
region contains one or nore countries. In general, each country

i npl ements its own regulatory and adm nistrative bodies, TN nunbering

schene or mn g @ﬁl‘gérrents or_allocations, etc. [0154] In the
case of a ty Spdr@E ek e twordigieMapile NefivarkCosteHMNG), pad an up-taoten-digit

uni que i demdbile eSub &tb@i IdnAtyd NaAGER SN t Pigt hgr
a Directory_Nunber 0 f; tya publ i GCMTN th gltg Pgdl:ﬂgé%c?teg ﬁU%ﬁﬁ% Ith{s
reach the nﬁﬁ?mgl%ﬁlbg@hl% P?S"&h@ Identityl dpelnding: thej Home Metwerk Idcntlt)N(I@tJBe

private numBgiidedaly ke M8€dan ?‘ darldNie i'&ﬁa? 'Mbiid Eﬁt@? @MSD
processing and rout n%mgeratlon Depe upon t ec
that is enpP®ykiad by ths land thedéSiNce, t he DN and t he IN are ascr| bed

the d f

cocri ot on STPTR GAR-ifh MG Alued e RS M 110, e 48y 39el =
nunber por example Ffa!dslmfr B am))lh SvBbcribbis Jmmievcatuetryl. NFof éykmtple; MOQ esludd wbilag
i DG

remai ns the
private IN (t

4. DN and | N Bestgrattom: i : cass = =
Cormuni cati on CGSM envi r|gHIENH a Mobi | e Station | SDN (I\/SI SDN)
a public dial agbtxe E. 164 tiedeggb@ne nunber.

202 Greece

204 Netherlands (Kingdom of the)

206 Belgium

234 United Kingdom of Great Britain and Norfhern Ireland

235 United Kingdom of Great Britain and Northern Ireland

310 United States of America

311 United States of America

312 United States of America

313 United States of America

314 United States of America

315 United States of America

316 United States of America

744 Paraguay (Republic of)

746 ‘ Suriname (Republic of)

748 Uruguay (Eastern Republic of)

8xx Reserved

901 Mobile Satellite System

Table 5. MCC Designations
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[0156] Wthin a GSM environnent, an International Mobile Subscriber
ldentity (IMSI) value is a 15-digit private non-dial able identifier
that includes a three-digit Mbile 38 Country Code (MCC), a
two-digit Mobile Network Code (MNC), and an up-to-ten-digit Mbile
Subscri ber ldentity Nunber (MSIN). Fig. 19 illustrates the format of
this International Mbile Subscriber Identity, including the Hone

Net wor k | dé®Bl yupineinew specifisaiydo Hiprth danevices vefiieh toaides vaithin THE eregranbital
Mobi | e St a&é%&‘ei d@p tnhmﬁ/rg%wéﬁats RFEOY fiewdY Wilﬁﬁn MNGO&{I A nfehiBarVRidNGSM

[ 01571 The t e-digit val ues are assi d by the I'TU and may be
used, as afMVIEOREEHH & M‘@% dairrctory Numhsh (MO u@s@rllotihglt spuhleﬁréla&blmfmy
For exanpl g M ¥ Be B66), 8 Bfée At e
Tabl e 5: Q(?(nsReserve Ix Re‘siédraveé 202 %}re ce 20 c% Fiéng&sg)%u

(Ki ngdom ofiigittfégtion £pge 1) g Fig 2@ Blystratestiis nwchbryids faroht. Gr eat Britain and
rel and 310 0h e qiagrefih Fmisk 1040RiRopy ST RIS o B oY ARGl
312 Uni t ed NSndeasg Rin AERFXca 313 United States of Anerica 314
Statos of NASOPU)AFELLEE ety ATVLER itk A58 el ke G TRl
of ) 748 Ur tlglduymietiag Plan mréte@mﬁ)mm Agéd) Cocﬁ)(ACRe'fm foelat @0 lhlsMnhmpoaent is (2
Satellite Sﬁ(be r’g)&')a@)’ provndllr\x/C(t:eretotapg?StOb possnble com‘bmatlons or values — 200, 201,
.. 999. A number of the combinations or values are reserved for special use — e.g., the
Easily Recognizable Codes (ERCs) such as toll-free numbers (e.g., 800, 888, and 877) and
Service Codes such as 911. The remaining combinations or values have traditionally
identified a specific geographic area. For example, the NPA “201” corresponds to New
Jersey, the NPA “202” corresponds to the District of Columbia, and the NPA “703”
corresponds to Virginia.
[0161] (2) Exchange Code (EC). As shown in Fig. 20, the next three digits of a TN
identify a specific Central Office (CO) or exchange within the indicated AC. This
component is commonly referred to as the NXX portion of the TN, The format of this
componerit is (2 .. 9)(0 .. 9)(0 .. 9), which provides for a total of 800 possible combinations
or values — 200, 201, ... 999. A number of the combinations or values are reserved for
special use, such as 211, 311, and 911.
[0162] (3) Station Code (SC). As shown in Fig. 20, the last four digits of a TN identify a
specific station_ within the indicated central office. The format of this component is (0 ..
NG .. 90 ..9) (0 .. 9), which provides for a total of 10,000 possible combinations or
values — 0000, 0001, ... 9999.
[0163) Within a North American non-GSM environment, the Mobile Identification
Number (MIN) is a 10-digit private non-dialable NANP-compliant identifier.
[0164] An MSISDN, IMSI, MDN, and MIN value inherently provides, as a result of its
structure and composition, a static hierarchical physical routing address. The individual
elements of the physical routing address (e.g., network and network element) are quickly
discoverable through the simple parsing of the MSISDN/IMSI/MDN/MIN value.
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[0158] Turning now specifically to North Anerica, which resides
within I TU geographic region 1, the nunbering formats are as
follows. Wthin a North American non-GSM environnment, a Mbile
Directory Nunmber (MDN) is a 10-digit public dialable TN consisting
of athree-digit Area Code (AC), a three-digit Exchange Code (EC),
and a four- digit Station Code (SC), Fig. 20 illustrates this

nunberi ng f@i?ﬁgﬂfhﬂq rting comypriensg (B Herarchicstenhysieal sowting addiessepthah mayie
rules of thg It af hekd . .

Code: (AQ) . s TaEAD FAIEE 6 A i TRRELE ol e lHNE) naBERMh 1 ippbeir o
conprise tHelNomredadeimstetivebasies argung therwotiddaveortun (mplpmenting sthemeat
of this co t i o ) ) i di f .
800 possi b{gggexggagnbmg, |ér(2) ﬁgﬁ%éﬁga%@s&% 58%?@58);?&5. &g§98€?w§m¥r¥§£r‘r@éur°%§jf
t he conbi natompaktiasr andadchersesaths attewpl tpadntia ror sprmegeathe wdecatior of) TNs tidhen

Easi |y Recogni I gﬁél such as toll-free nunbers (e.g.,
800, 888, gagtgfnégt?)sﬁggg eé’éﬁggi&bodes such as 911. The remaini ng
conbi nat i on@16fi Fonleuamsploaie the &blited Gteads] Wunibee Poolingets a Npabérf R&ource

eogr aphi c ca, For I t NPA " 201" rre fag New, |,
g er geyl,o It he Bﬁzﬁt‘fﬁzﬁ‘ﬁ@%‘g’& r%@ag hf’%@fﬁ?emﬁdg{%gibgt &g%g%f‘hﬁﬁ‘?‘ﬁ‘\,‘,‘vmﬁﬁﬁms
the NPA " 70¥mmission BQEnds brief, MumbérPoaling Shilfislthe GRIcalHCoHEBIGKs GOUNS to a

(EC). As shown i.n Fig. 20, the next. three diqit f TN  identify a
Spebi f1c ComPLfoE b Pt soet 1M IS sy NN Reoad i cARAs9boS
This conpaodiooi(s.gs OFNXK-KO0E®FF BIPALNXASX999% ilReY HOPE thad Tevilr ti1Bshod N
The format of this cqngag’ggp,t is%%. 9) (0., 9%3(0.. )., Whi ch i
provi des f dpmkessgyilibegs rod haxgtere uhtsin &t PBFswords, instiad of allocating a
201, ... 99hgleAratididaer blotk bheo,60DTONS add ONBANXNBDOES> NPA-NRKEI969( o O
speci al use, such as 211, 311, and 911. [01621 (3) Station Code SC%.
As shown i riinglecariss, wha way galy upes portionyefithe @*ocaeémnvmttqnfsywaer blocks o
speci fic stig00aNsWatdrd atdible BshaSsdrRitncent ral of fice. The format of
this component is (0 9)(0 .. 9(0 .. 9) (0 .. 9), which provides for
a total of 10,000 possible conbinations or values - 0000, 0001, ...
9999. [0163] Wthin a NogbR-ég¥erdcdn non- G LRmMix-@-egnt , the Mbile
Identification Nunmber (MN) is a 10-digit private non-dial abl e
NANP- conpl i ant i denti fi eNPAT$624008n VS| SDNVPAWSX-1RBR, and M N val ue

inherently provides, as ppaSggtiaqdfo itS Stgpihixe288¢ conposition, a
static hierarchical physical routing address. The individual

el enents of the physical NEBUNX¥ R ddr ess ( YRA-NX%eBREPk and net wor k

el enent) are quickly di gegvggabiget hr ough i parsing of the
MBI SDN/ | MBI / MDN' M N val ue. EINXKTRY8 9

NPA-NXX-5000 NPA-NXX-5999
NPA-NXX-6000 NPA-NXX-6999
NPA-NXX-7000 NPA-NXX-7999
NPA-NXX-8000 NPA-NXX-8999
NPA-NXX-9000 NPA-NXX-9999

[0167] To further complicate the matter, it is possible for a block of 1,000 TNs (NPA-
NXX-X) to be assigned to a first Carrier, but contain some number of TNs that belong to
another carrier (e.g., perhaps Carrier, ,, the previous owner of the instant NPA-NXX

block). This is referred to herein as block contamination.
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40 [0165) This routing conveni ence (static hierarchical physical
routi ng addresses that may be quickly parsed to discover inherent
routing directions) has begun to di sappear as regulatory and

adm ni strative bodies around the world have begun inpl enmenting
schenmes such as Nunber Portability (NP) that attenpt to foster |ocal
t el econmuni cations conpetition and schenes that attenpt to control
or manage t [0468§l Nwmnlbdr ipoftability Sihves 10 libéralizitélephiohe $ebvisd ddosidricopttition by

exhaustion. [0166) For . exanple,. .in.the United State unmber Pool i ng
is a Number @ 8‘@%% Subscriyst f"g?ﬁ‘th‘%ﬂN(“N W %’F%‘P%ﬁf"tﬁy&t N‘H‘gg’eb%?rb‘hty 15
mandat ed bycdnitorlte deglaherted T4 PhesRd boiAsreméRATApSBARNInEInGiRY: | n brief,
Nunber Pool i n% lsjge} fts' the allocation of.blaocks of_ TNs to a carrier
from the previldRervifs Prayideg Fgrtahility)olhe ehilily of agpbscrbex tgygtsh 4o a new

NPA- NXX- 9999)  tservioeQRbvide? withoutNEAnRNShaRR BisdraNPA- NXX- X999) in the
hope that fewer telephone nunbers will be "stranded" and therefore

unused. In other words, instead of allocating a single traditional

bl ock of 10, 089 fJd¥ati6iePrtabiliy THE¥bi Qg@a%%ﬁe%&%%n%&ﬁysi&ﬁngl €
carrier, who nay only use a portion of the allocated nunpers; ten
smal | er bl ocks decation rapothrewithauhhaying te chepgalis ENf or  assi gnnent :

NPA- NXX- 0000 NPA- NXX- 0999  NPA- NXX- 1000 NPA- NXX- 1999 NPA- NXX- 2000
NPA- NXX- 2999  NPA- NXX- 3000 NPA- NXX- 3999 NPA- NXX- 4000 NPA- NXX- 4999
NPA- NXX- 5000 Rip/Aerpise BagabilitypAhppbilis 068 suismibepz-sgirdofrompne gxofgodee
NPA- NXX- 7999 NRA: NX: - - S - 900 PA- -

[0167] To furt heﬂr%acorrrr)l | ggtfggﬁﬁ%tgggor%? s%ﬁéﬁsg%%%gz%ldg@o%s%&%gk
of 1,000 TNs ( Nmeevidéxdwitiout bavireg taskingnkilTNo a first Carri'er' but
contain some nunber of TNs that belong to another carrier (e.g.,
perhaps Carrier2 . the previous owner of the instant NPA-NXX bl ock).
Thi s is ref8i16%dViton her EnitedBatkd, edde-line number pattatility igldoniBdif B fefédredite as

28%2?: ![ : E)%L%%{ IllﬁlrggertP%rtLti)iﬁt%r(EM’)zaemtv%e? ssh Rutiiber Scr)r\(aibﬁﬁy gonncllmfoﬁys/ treﬁi”erarrecl to as
Wireless Number Portability (WNP).
{0170} Around the world, wireless number portability is commonly referred to as Mobile
Number Portability (MNP).
[0171] Central to the workings of WNP or MNP is MSISDN/IMSI and MDN/MIN
separation. As noted in Table 4 above, there are (among other values) two unique
identifiers that are associated with a mobile subscriber: a DN and an IN.
[0172] By uncoupling or separating the DN and IN values for a mobile subscriber, one
maintains a static DN (the public TN that individuals may dial to reach the mobile
subscriber) and a dynamic IN (the private number that a carrier may assign, based on the
specific needs and requirements of their infrastructure, in support of their call processing
and routing operations). During a number porting operation, a mobile subscriber’s DN
remains the same, while the IN changes.
{0173} In short, initiatives such as number portability and number pooling prevent the use
of the simple, static routing scheme that was described previously. An MSISDN value or
an MDN value no longer represent a static hierarchical physical routing address; rather,
those values become dynamic virtual addresses that must be referred or passed against a

body of authoritative “mapping” data to obtain a usable physical routing address.
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allowing a subscriber to retain his TN as he sw tches between SPs.
Nunber portability is comonly inplenented in a phased or

i ncrenmental approach, including: 1) Service Provider Portability. The
ability of a subscriber to switch to a new service provider wthout
havi ng to change his TN 2) Location Portability. The ability of a
subscri ber ve f i cal Ioca .on to another w thout
havi ng to c@ga P%Se‘"'%eﬁ\{@ A UMYEE POrE fl’igf §avIFpRImenty, ppe pyst gerigrm a
subscri ber feteswi to@lau;f b@‘mﬁ:ﬂ@ Wotkieg Gond Qlfé\&h&e grah@laBROEING thé YRS Rinular
service (m\/\fﬁ t hose services are s alsog i e(g y the sane service

provi der) wietFotPsASAUR of JubpdAte whig] "E‘M’Gg[mW‘f Hms, alhef thpnyraber
States, W rgoolihgandHithbdr pRRABIRY dviiity) th TosMENREY dhswa @E K &

Local Nunbegmil:‘o%]t abi | i typl(aLNPml?and %lo\ll rel ess n{Jynber rta r? Rt cartier

comonl y r ePEEREGOVRS ofserviges &eég%anl‘\IMerUW Q‘EHWSP%MTN [7017701234

Around the MOl dkampie! BhCHEull POREGaINe o
as Mobile Nunber grtabl | i t)ll/5 al? Ecﬁ{%' @&h@?ﬁ?@%ﬂt %ek‘%&f?;a%gng

of WNP or MK@king msmfr;omsgraaw@r Imu/ Ngé(p&m(bé% th%k:aﬁogrwmrrievel

Tabl e 4 aboygpa-ki&ye are (anong other values) two unique identifiers
that are associated with a nobile subscriber: a DN and an IN. [0172]

By uncoupling or separating the DN and IN vaI ues for a nobile

subscriber, one maintains a sltoa&lélpﬁ%g\lr,gtl

g%n N t hat
individuals may dial to reach th ubscrFber) and a dynam c
IN (the private nunber that a %digit{7ev-"may assign, based on the

speci fic needs and requirenments _ei i nfra ucture, in support
of their call processing and 6r%1g1ct 7%1g77o{)eratllo§£sé lB'ffrl ng a nunber

porting operation, a nobile subscriber s DN remains the sane, while

the I N cha
portabil i t&g g‘%&“ L)Qtr%%él]bodg ?Q‘Rhorﬁan gfﬁtfl (ﬁ?gc H%%lfy %IfSWFhS\cg}qu whats ot ¢
routing sch:amzrmkrmﬂyvawnsjasemdaedlem\lem-@usﬂzgq?” An I\/|BI SDN val Iue or an
MDN val ue nt a st tlc ca ysjcal routin
address; r g@#gﬁ)%n}bﬁ %&@a’l Y itiages, gﬁﬂ‘g aily&»le?n[ e Ze&dlﬂ'i"@%lsg@ USH g
(routst Pe rgzcﬁe bﬁfd)uﬂdlfﬁgfii:a&ﬁddﬁ@g&lpﬁﬁﬁxgﬁlts mfﬁblld gL(tAtBQ)I Oﬂv‘ir%%oluﬂﬁg)@mg
ata to o in a ysa routin r n
nurmber pool Y155 %h dﬁasﬁgg'ggi ‘gﬁf”ﬁfﬂ toikiyp é}%\% r% H}iéﬁ?ate fﬂh‘sfmﬂ‘@%fﬂéerm
a series Cﬁlld\ﬂﬁ)é(&@cmﬁhﬁﬁds@’% thaw{ubkdi‘ﬁerfdf@mr& b&riBOSArrigY, 8fall adestiBN&
to the | ea g@anul ar . lLevel, using a source_of authori fative data

(whi ch capt t wa,originglly;gsyigned o p segond carrigy Faeer, but was recently ported to a

third carrier Carrier,.

[0176] (1) All Call Query (ACQ): Carrier, receives a telephone call that is originated by
one of its subscribers. Carrier, queries a designated authoritative repository (e.g.; a
centrally-administered Number Portability Database [NPDB]) for the destination TN. The

response to the query contains a routing artifact. Carrier, utilizes the routing artifact to

route the call to the proper destination carrier (Carrier,).

[0177] (2) Onward Routing (OR): Carrier, receives a telephone call that is originated by
one of its subscribers. Carrier, routes the call to the destination carrier (Carrier,) based on
local/static examination of the destination TN. Carrier, determines that it no longer
services the destination TN and queries a designated authoritative repository (e.g., a
centrally-administered NPDB) for the destination TN. The response to the query contains
a routing artifact. Carrier, utilizes the routing artifact to route the call to the proper
destination carrier (Carrier,).
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pool i ng and nunber portability events) to conclusively answer the
inquiry “what carrier currently owns or services the instant TN?"
Usi ng t he NANP-conpliant TN 703-777-1234 as an exanple, one would
potentially need to performthree different | ookup operations,
working fromthe nost granular |evel (NPA-NXX-XXXX) to the |east
granul ar | evel NPA- NXX) :  10-digit (703-777-1234)- nost granul ar
7-digit( 703{07178} Qaienyy o Relez@IQPRY) Carrienaereivgs amlnpaonqmun@t dgoriginated

ext er nal g¥ ofd oﬁ&étsﬁf?{chf;éﬁ i‘i‘ﬁngxaio%tés @R 74 the 'dgs%%l%tlo WRE (E4i8er,) based

inquiry "wh carrier curr wns or service
703- 777- 1234r'lochlstatis] 8xmnmaeon pﬁ)thb alestination TN tCaatidry deterhnes that it no longer

hodal & o peshuBele WG TR Wl utleabd1® ek 8 Baler Wirify GuiieS B
ther y ?n Rellesigneted QuiRjoritativel r?msmasry ee. P \ctexttgag]l?tag}hxsms’cr;gec% Irlliunﬁict af a’bﬁabllity
ese four Wi . .
subscri ber B?ggasg [N%ﬁﬁpa ’F} rde&‘g??nefﬁ gﬁgfeﬁp?i’sﬁZ%ﬁ’le FHETY FRNMAIPR 3 TRng

was ori gi nahﬂtxfacas Sagieedutilizenths aonting aufacti torrodtallid edlistobiit préfer datitsiohy
ported to a |§d cafrier Carrier,. [0176] (1) Al Call Query (ACQ:
Carrier, reﬁaé‘i'l A%k| ephone call that is originated by one of its

subscri ber sgmmr(m) Réturﬂ wemveS(mPyteSa@agtr@dwaw R@phértdal ehak BRAERidaE Y
(e.g., a cen ﬁ m ni st ered Nugg Po b| Jity Dataé)ase NPDB]?
for the des?’?erPfaﬁsé PspRpersycarmicrs iyiss the cplh tq 8 ?f&@?%?nccé‘ﬁ'leé Grarieny) batsdioRg
artifact. Cpkillsekid ethinina@@f of R de3idiog TN .t '(faﬁ?érb H&ernfifddl ﬁatt ﬁ!ehocﬁhéer
'to the proper destination carrier (Carrier). [0177]

(2)
Routi ng ( OR§ervieesithg destinatigp IN, guerigs '1‘ gesigmates é“tb‘é}t?tw@ eRositay é? § g‘? ?P&F@b’
by one of hdufinReRIANURRE Porta@ﬂft% lﬁfabas@ WPQQ]) tf&%h&@éshnéti%ntﬂ&e and ‘releases’

destination carrier (Carrierb ased on |ocal/static exam nation of

t he desti natesnll tragk twmeéﬂbnaé@térthﬂ Tuting artafactithat iwes respped in thaesponsego
the desti naﬁats%ex?'\‘ GRS fhe Ol%%gégr}g% ﬂk&t Jcij;gr chi ?&dh}ég, Jp?ﬁlge%l‘l%a%%x

(e.g., a centra Iy adni ni stere stinati
response t ocanids (Gersiers).contains a routing artifact. Carrierb utilizes

0, L i Rl 5 o BESRF e ikt o
receives a medi@qahﬁmeewmple Balgium, FigaidgiSpain,eand thy Uoitel Bfates tfsllow the ACQ
I ek R S e
Carrierb deN@ha:riamésartdrﬂmitzbniand(follam@e QoR model.
[0181] In the United States, a number of significant telecommunications infrastructure
enhancements have been implemented in support of number pooling and number
portability, including location routing numbers (LRNs) and a number portability database
(NPDB).
[0182] For location routing numbers, each switching entity (e.g., an end office) within the
telecommunications network is assigned a new static NANP-compliant TN, an LRN. For
example, if an end office had traditionally serviced the 703-777 NPA-NXX, then that end
office’s LRN might be 703-777-0000. Since an entity’s LRN is static, the LRN may be
used to “address” traffic to the entity within the telecommunications network and other
elements within the network may quickly route traffic to the entity (as in Figure 16 above).
Note that each switching entity’s existing Switch ID (as defined, for example, in the Local
Exchange Routing Guide (LERG)) could have been utilized as the entity’s address, but
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services. the destination TN and "rel eases” the call back to_t
Carrier,. Carrier, queries a designated authoritative repository
(e.g., a centrally-adm nistered Nunber Portability Database [NPDB])
for the destination TN. The response to the query contains a routing
artifact. Carrier, utilizes the routing artifact to route the call to

Fivot (RP) ik ol 0%, KGSThBEGES] SIS OBARF 200 8 oL PiMidg Ry bbereny
one of i téasmb@em}iabﬂfgstar rier, rog% gfl thxg?r: lnai ?Of’lhgf dteﬁtel nati on
Gosti nat | on 109681 RmAfber Borfibitisy Aidhase st uitoniabvs ghigape hebrsopases el
dest i nat i on dathleleqientsite sach ;ﬂﬁﬁegg;? gxgcirﬂt'gg;[ :Vfl{ehtagrg gsﬁ%%gdacb? ﬁ/ tg){ﬁ
ge(s:te Ptn;? ! lo% ‘1‘%% m%ﬁ‘a%g ?SSaEE"seert"H%‘a‘é‘%fi?ta éaieﬁntﬁ $olras thegl?N itselfothg LRthdf
the routi ngt}mr’m’ts aeitviditiPéntiR Svith Bt 148 BRAdbridr} %ére&lé%t% mé {Lﬁt o

Carrier, lizes the routing artifact toroutethec
proper dest #’?‘Fgﬂef) celyapd the \ r%ﬁesvxcngmam within fbsmewt(recxplmt) cargisr,

around the yogidnheeecse! &Ch&tbd| ﬁd(rﬁﬁlﬁ{}t % e”cgngegfongln I\%ugi%?re 1%%{&}})5%

| Bel qi Fi nl and, Spain, and fth tes
i)é%nprrgdel A Uq]%ﬁia‘aﬁm EentprsdNPACS) bavel bemtabh@emm bmxlatb(lamgd‘omﬁnghdnm!\f’

t he OR nodefrhese Net A€y Ic@ﬂ:gselﬁﬁ' ngglﬁﬁé (‘ij tlfle 5\#}8\%& fc, %%west ?\Jlortheast
[0181] In the United States, a nunber o

t el ecomuni SeHtheaHsSquitPYess Wasterm ped Westlﬁ‘amtmgmm's sfihamxtéﬂaﬁt(a:tletrrpl enent ed
ort |
| ocatton ot Ll 8 08ksio @ B8 ronBBEAY o 4 iseustion it dusssase
(NPDB). [0 1@2@“%?33}15@5&1@1?’%0:1,@5tdcmgedlmrﬁ)ge r1g, abe«aetg mgmtﬁggtnﬁm@amce Yhat
e.g., an g i _
gss?gned aqggvt{/gg{ m%ﬁﬁbs@“&gelmi H%s isgﬂf’ gﬁ“"@%ﬂﬁ‘ﬁ? éﬁ% t the
end office M@ntaiﬂad d@tﬁmnadtioy, aierspem:&dm%tht?xﬂﬂmz Jlof tﬁPfesfiﬁ%on Eﬁtﬁ? @.5ad
f 703- 777- 000 e an
Sratic, t e T saiephat Sl g A MCtadiiel (e 1Y) orhigh massage is
within the étdétewdmﬁprprmde thisSsendde)\ay éhtoﬁﬂdn B%gh t@I th@hﬂf%@élle%uﬁlrxée mb%rs&ﬂp
t kK nma rqut e e ity (as
above) . NEoleF Atk BB P Reprapi mtcding g A0 e s e
defi ned, f oneseagaigidiing clgnﬁ:h@ (E083l... t Egmm%?gg&g i Bgt G“zl?let glasEeRG) )
| d have a enti
Vel ues (6. ORI AT ETure STo8 Bra NS Dactd coutive ranshariem precibtivapming
I nherent  releghion@ n@Aalsdid Inteh®$ resources. For example, the ENUM interface 2100 maps a
telephone number to a Uniform Resource Identifier (URI), which can be used to contact a

resource associated with that number. In general, an ENUM interface can be incorporated

into SMS and other messaging infrastructures, to enable carriers to route applications to
mobile telephones. A carrier would pass all messages to the operator of an ENUM
interface, and that operator would complete the subsequent route lookup for SMS and
MMS services using the ENUM infrastructure. In the specific context of the message
routing subsystem 1601, ENUM interface 2100 provides a single, simple, and flexible
fagade or interface behind which routing information and functions can be hidden.

[0187] The ENUM interface 2100 maintains a set of persistent, nailed-up, i.e.,
uninterrupted, connections to a suite of in-memory database facilities (In-Memory

Databases ... In-Memory Database,) 2104, which provide high-speed access to the
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[0183] A nunber portability database is an authoritative database
that associates critical data elements to each pooled or ported TN
Wien a TN is pooled or ported, an entry is added to the database.
The entry contains data el enments such as the TN itself, the LRN of
the TN s servicing entity within the old (donor) carrier, the date
and time that the port becones official, and the LRN of the

servi ci ng erfequenpsifg Reuting: Peta (ERD) 286 phat s yorgianeushy and §vkedally rgendrated
case of nu I e I ' Nunber Portability
Adm ni stra%m%gﬁl%lrﬁg@f Rﬁkkﬁ?ﬁﬁéﬁ&g%ﬁ&%‘iﬁ I'shed to operate as a
"cl eari nghoU888] AsThowe INPCS 1¢ @ \pesfereidgdmbodineat of Garmekantaindertios uses in-

Md-Atl anti r4-h , 30Ut ) Sout hwest... Western, and
West Coast ﬁ%%%&géﬁgéas? gglh nsfa'?@ﬁ g@?&é&gﬁlﬁigﬁo 1 Fﬁna? Aitabase evisP e
in mnd an_d m@tba_r empigyeuo fort a_ipt‘ma&i ip_sﬁmrm_ah@n ond ot hermﬁ&S&gﬁ}dah@)tthﬂGmory
subsystem i MERLE RS depi.cted in Fig. 17 above, the first
significant service f‘na?repeﬁg" ssage routing subsystem 1601 provi des
i s Desti nat i[@t89Dauditionaily} thenENUNL interfabd1@100aprolides 4a@bisvi® a Real-Time Query
determ nati .t ific ment in tinme,, of the destination -

ent ity (o g it 21s BRER ackesd Pbmeersholipg i moeeiorepuey faestaepeud
(e.g., a TNxhe WOM?iaﬁégexmg;mgblﬁ%r S3d@ometsls od| Ii’nldﬁéég\/i'ﬂ@o\lgh itiis channel,
service, as.shawn.in Fig. , the S e routjng subsystem exposes
a single coﬁ%‘ﬁY’ﬂ%f"@&“@%@Wé rbé/c‘t‘ﬁ“g’ﬁf 0 é?sPi’f&?n PRATEions may be supPethas
all of the (apssgamst hapehignneualrPIRBittalicé@NPBB, that- doeEndt pdfdidh SR Broadcast

I nvoke. [Olglg{& Af%? ENUM i nterface 2100 iis a DNS based routing
mechani sm ud¥dViER o PRIt PSR BoticA®®er s to I nternet resources.

For exanpl e [0f90pIrENMM hbMrRf, f %g‘)lraﬂegﬁvm ot is! QFERECRE NHRChe! Kbrent

Uni f orm Resource ldentifier ), Which can be used to contact a
resource asdBREmeRaion madelh 4e-8.ngumber. parigbifinandanumben monling)i thatesre foend

can be incot Nt . . Co ) a5 10
bl Cor ¢ ERARAUE Grorld Rl hipBithall E ERAG Ml Ui Rk iR, rbe
carrier woul¥pmplePysmployiesthgswgleENUM intodfacst2d 00,chppont d@Ndvickly and easily

interface, gﬂ%dgéﬁgﬁeb%gﬁlﬁt iﬂ{mf@&uéh%uﬁo@%rﬁ%ﬁaé}\%ﬁh}%Pr?a%ﬂ:ua? b {)é%g;;_[o%la?lility

| ookup for : servi ces usin rastructur
the specifi tegirositadhaf thef comiplexity sssagjated mith tsippyrting ltisay stmber poaabilifyyeine —

I nterface 2 ' ' e Lpl e, .and f.lexible .facagde o .
interface bé%?arr{gé \%%%Eﬁ?lggg ‘%"ﬁ%{% hF %‘lgr%g e?%sﬁtggnadld%oﬂ)rﬁ}éet P e&?gxcglg 1%ofr static
hi dden. [ 018%}ing data ENsMidden deliiad ¢heZi®Facrni Aditionsllyy skaild afcomarysehahgndr,
nai l ed-up, i€ : Lnterrunt ed, .connections. to.,a suite.of in-nmenor)
dat abase f a%lltﬁ?i"is inggfgw}ﬁt-gw&ayn%f %‘Bﬁaglgl? regime; fhe WP@ "&faﬁ% sremna
2104, whi chthersamiedehilei thb-bagead daaBshidden bélind thé iflerfie} ma§ Yeo¢Hahgd as
Dat a ( CRD) %ele(agdthat is continuously and dynami cal |y generated

[0191] As shown in Fig. 22, the domestic feeds contribution 2110 to the CRD 2106
consists of a continuous, real-time data feed from the regional NPACs 2202 from a
network 2210, which is collected and dynamically merged with an array of other
supportive data, including, for example, selected data from the monthly LERG 2204,
selected toll-free numbers 2206, and data received from carrier customers 2208.

[0192] The international feeds contribution 2112 to the CRD 2106 consists of static and
real-time or dynamic routing data received from various sources such as wireless carriers,
administrators, or regulators, within geographic regions two through nine (Africa, Europe,
Europe, South America, Australia, USSR, Eastern Asia, and Western Asia-Middle East,
respectively).
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froma domestic feed 2110 and an international feed 2112. (0188) As
shown in Fig. 21, a preferred enbodi nent of the present invention
uses in- nmenory database facilities 2104. Wiile traditional or
conventi onal database environnments nay be enpl oyed, for optimal
performance, one or nore (for redugdancy) :ln nemr)]ryENﬂel\a/lt abflsef
facilities eferre 01891 Addi tiona t he interface
2100 provi dgéﬁgEE % ’Re F_cppe 8l Eife ‘tedFéB!gFl?’waﬁﬂ}Smﬁlﬁ%ﬁt wihig ITU
access to n lg@b@'ap}ﬁ@akgioﬂ Jowt)he %ng Gébggnixﬁsibhdxéx{st Yos&dn®) (%wa%% oﬁgx{Pb}E k) is
the world vi or connections or |inkages

Thr ough t hi é*?éc ﬁ‘&ﬁ?f&f‘“"c?%mevﬁ%a dipited dpadomnpinhening mlasy nfarmsiion pash Kojsed
or resol uti aingeal ¥P updises®y be supported (e.g., against a foreign
country's centralized NPDB that does not publi sh’ or broadcast’

i ndi vi dual ﬁ’r?ﬂ iGippally; dynamicaljy penfiganable logig andrrales withingwirtuali gedgraphic
manner , corrpégemrtﬁrb\fﬁoﬁglﬂgﬁé bindef il afl P fhe dBfail@bt 1@ . mﬁ%%bhégghﬁﬁx%]% or

i npl errent ation nod . port abl ty an
that are foulHes)Habmar be ﬁ@%ﬁﬂe@ ngdmamally yqnftgmabledwc amtdules smbf[)dﬁz
hi ghly fl exi gioh! iR e
Ci gl & ENOM T SOPaRERS, it h e b fequlil o (3B Blchoret o BR-GL koot
behi nd t hat nplﬁb@ﬁ fredleofdbadifferent nuabtiing gilens ocmhahesythslmylemsawhhm‘aepemﬁc
ortabilit t I ssoci ated wi u ortlng
F hat nunbe?/ or t a CXQIH)IG Q&VO é&ﬁn&%a@@i( écam(érr Fears Oﬁ%mgﬁig?i‘ ‘?ep bers
central repdﬁfer@ﬂy Emil/roglonh&slp@wn@&nsoﬂ obghiesg of static routing

d - h I nt rface. . Additional a co y
cﬁ;ﬁge Iof I‘ﬁ? gf Ti?efes | rrp%gﬁ%u "3 )I' SPPSY e MeRpig of ‘kﬁlfﬁﬁ‘e{s}%‘&’eﬁéﬁf‘

t he exposed valn¢semidddIN &dnesr(bamd on dyheniediyrondtiurabld firidsaok spRbific dnﬁinﬁbrls S
Shown |- i Sty FpdelVRics 26D T RbeRE B FOGORGHS SHES h et i
2106 consi sgefulof a conti nuous, real-tine daha f eed frgm t he reg: ?)nal
NPACs 2202 0 which is collected an nam ca

merged with J&%E?a%g 3%%)'851‘\ ag’ﬂbepg}etsf’?f’édé &Y servies thet,the MRS {eH PIOWXCS
exanpl e, se is@élﬂéryd&taﬂnél f%m:ﬁdiﬂm nt gHey tHedRbtindd@éifentitP @) ge(%I Wideless carrier)

toll-free n rs 2206, an ata received fromcarrier custoners
2208. [0192 asTﬁ n ﬂ{tg %H"egf g?“’%@%ﬂ’s fg oI, ptlien dbe 2palication phe emes of

2106 consi stfnafticaly@bhfgutdbit ru'le@@lxelds' tHS sREifiE WRAALE dEIRME) SRndR(&e., SMPP

recei ved from various sources such as wireless Carriers,

admi ni st r at 87S7) Hhat shoyld b&teﬁ}i’éo)’ewot(?ﬂll"ﬁf@@dw&%m &o p@gidsrﬂgs sempice, irecdB A

nine (Africaso1E5HE0RS a cogfél'irﬁ&%se% Inif) gq) a?%%ﬁie message
Eastern Asia, and Western Asia-M e ast respe LV
delivery channels that are available for a speclﬁc wireless carrier; and (b) the rules or the

logic that should be applied when selecting a message delivery channel for a wireless
carrier at any given moment in time. The definitional _entries are managed through a
comprehensive Web-based interface.

[0197] As shown in the following Tables 6-9, the message delivery channel definition
entries include (among other information) the available carriers, the available delivery
channels, the assignment of delivery channels to carriers, and the scheduling information
indicating when, by time of day (TOD) and day of week (DOW), a specific delivery

channel for a carrier is available for use.
The available carriers (MRS_Carrier)...
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46 (01931 For exanple, in the case of the United Kingdom which
resides within I TU geographic region four, the Ofice of
Comruni cations (O Com (http://ww. ofcomorg.uk) is the
authoritative source for United Kingdom nunmbering plan information
and United Kingdom NP updates. (01941 Additionally, dynami cal | y
configurable logic and rules within "virtual" geographic regions two
t hr ough ni ne under ﬁéﬁmﬂleﬁeht'of the details O)‘esdrtlmoIN nunbering
schenme(s) or pliaafs hat—ray

& By

configurabl e | ogi rules e erreglon specific intelligence
that is required Dechstion®, | Nt EA Rkl deadHptibh OCBS Carki@I(ERNAME NUNDeEr s
in all of the dijfferent nunber %P plans or schenes that may exi st
wi thin a specifijc region. For el ﬁﬁ e, two countries in the samg
regi on may orgarfi Ze telepnone numbers diftterenty. EachTegron has
its own plans orlschenes. (01951 The MRS nmmy optionally support {he
mappi ng or the ddlaaretiron bet ¥&mowcwumv@ua&sﬂ@manN¢N values (based
on dynam cally g
range val ues, etic.) to support! carrier environnents where such a
translation is wuseful. 101961 As depi Tddel6i n Fig. 17 above, the
second key service that the MRS 1601 provides is Delivery Channel

Sel ection 1702 -- once the destination entity (e.g., a wireless
carrier) has been authoritatively determ ned for a TN, then the
application of a seri nanlcal onfigurable rules yields the
speci fic nmessage deI i 3-2‘?)7"% ﬂ%‘F"e{yed‘@X"efs gD%lrl"%?)C laﬁé?x)shoul d be
enpl oyed to del i[VEptRRIchR §ar;. T S T i
1601 includes a coordlnate """ sdt.. of def|n|tjona‘:enfr|es t hat capture:
(a) all of the r@kﬁanghdemDeﬁynmhaﬁmeﬁs‘that are avallable for|a
specific wrel egsse LT an 9 hrat
shoul d be appl i dPHBEOT o] ot | r#téktunredjegc %OIH%W?/%GW%Y “Sﬁcﬁar h
Wi reless carrigr at any glvensmmmSSﬂamﬁlne The definitional
ent ri es are mand aaodt hronah .o e atassts nhnnc| e \I\l\h haenrl | n+ nrf ace

3\1“ LS \Juyll A \J\JIFPI A | A~ -]

101971 As showni'n the follow|ng Tabl es 6-9, the nmessage deliver
channel def i nit i[@aranfeRes 1 €5 1 {0V &08s é&&@f{ﬁrﬂ&&if&ﬂfe%%%&h

y
avail able carri grs—the availghle de ivery channels_ the assi gnirent
of delivery channels to carridrs, and the schedullng i nf or mat i on
i ndi cating when,—by tTme—of day (TOD) §iff #ay of Wweek (DOW~—=
specific delivery channel for a carrier 1s available for use. The
avai l abl e carriers (MRS Carrier)

)

48



47 Data. Elenent' De'sct ipt~on'. CarrierlD Uni que identifier
Description A textual description of the carrier (e.g., ABC
Wrel ess) Paraneters Various paraneters for the carrier Table 6. The

avai |l abl e delivery channels (MRS DeliveryChannel) ... Data . nmend
Descripttoii DeliveryChannel JD Uni que identi f [ er Description A
textual description of the delivery channe S\MPP, SS7, etc.)

Paranmeters Various general ThapsusiBmsntof fefive a‘H@l“‘&éﬁWe"éhannel Tabl e

7. 48 The assignnent of del '(Mﬁéka@ﬂﬁ%&%h&@r@{ardn%@
(MRS_CarrierDel iveryChannel ) Element Descer pf on

CarrierDel i verﬁChﬂ)atmEmnt delnt i f | er nnel | Desdi t he
carrier to whi t4re L
the delivery cha %?rDFf%\W@h ’H%ue 1d?)n g

associ ated Descriptio

t ext ual descrlptnnehIIDof t he ABS Wreless' SS7 Gatewa
etc.) Paraneter :

Tabl e 8. Schedyl' f/m??ﬁé‘sﬁ’lmy (TOD)
and Day of WeeKl pdi hareBDE ﬂelmdm{elduwa’yaﬁaﬁmiwmemﬂ@ hETEr is

.f (e g ,

avai l abl e for Use (MRS DOMNATOD)... i)ata Elenent " Descrl pteon.
DOMNATODI D Unilque i denti fi er| associated
Description A textual description of the map (e.g., ABS

Wireless’ SS7 Gateway, etc.)

Parameters Various specific parameters for the delivery channel

Table 8.

Scheduling information indicating when, by Time of Day (TOD) and Day of Week
(DOW), a specific delivery channel for a carrier is available for use

(MRS_DOWANATOD) ...

DOWAndTODID | Unique identifier

CarrierID The ID of the carrier to which the DOW/TOD map
is associated
DOW An encoding of the days Sunday -» Saturday
TOD An encoding of the hours 00 - 23
CarrierDeliveryCha | The carrier delivery channel ID(s) and relative
nnellD preference
Table 9.

[0198] Additionally, there is a range of dynamic measures that are captured out of the

message exchange environment at both the system or environment level and at the

49



Carrierl D The ID of the carrier to which the DONTOD map is
associ ated DOWN An encodi ng of the days Sunday 4 Saturday TOD An
encodi ng of the hours 00 4 23 CarrierDeliveryCha The carrier
delivery channel ID(s) and relative nnellD preference Table 9.
[0198] Additionally, there is a range of dynam c neasures that are

captured ouytg; S n I N t . both the,system
or envi ronﬁrﬁedﬁﬁhﬁéel%gﬁewgﬁcf@ g?&?' Eéﬁ’k@g I'n ?evi uglr@ga lg\%\'}fﬁs,“r%felf‘f o @‘ﬁ are
channel , etnet liméigé|to: () exvaijability;c(2ireasrall exilizatioh;u(3d dapdcitpravailable and (4)

limted to: ayal plity: (2 verall uytilization . (3),.ca ity
avai | abl e; ‘%‘%’;d@"( 4?‘&44;61 %\%‘%.mﬁa&%%segﬁyﬁvgiﬁat@g r@&g%?ﬂté% %Se é%}mea};?gﬂml
during t he SvRglionebdeseto\eninathaid seleBed delivieryrchpingl; i exidple1hsstsorleRakdsa
sel ected delJ nel , for exanple, neets or exceeds the defined
QoS t ar get gllléd/%&éb?(%] &0l | owi ng hypot heti cal message processing,

routing, ari®l99pThe doljowdng hypdtheticall mmageagsxeﬁesm@ xg@tli}fg?l hé bdiﬁs&giae@qwté,
above. Refefr] ack to Fjg..16, ass t hat il e _subscriber NS
of wirel esglliuég%% &9 c&&“remsé#,gcr’(bi@ﬁbq\v/ﬁ'b;fﬁrége’}m?gaa]%"‘cg?% Big dhrctisums hatmglle; o
M5, ,, a nolibistebes B of wWielessdarrivr KRbrRSxeakfil)Mas §iapatdned a MedBge to MS,, 2
wi rel ess), argc&l t hat .t he_nessage ha?: been received by gateway

pl at f or m 1004 EPSerbsHPL WHEleSRRaRICE Lot (ARG Wigless)i 3nd |t Shempssagerhag heen
Mobi | €' s emstkived bR Bitewd PRIRrmDE 1803 FroMal AebWorkl @leBlch il 3t WRdles Rhief Evz
1701 (see Flbg., 1%%9 of the MRS 1601 woul d, anong other activities,
per f or m t h&FGISPORHE: Ext r act the source TN fromthe received
nmessage.  [0208] PELdeBlitatioh dbtBenifdtRhistviRE d7GYBARE. 199 BEHE MREMED1 would,

international routing data to authoritatively rdentify the source
wirel ess canprgethenaghvifigspprsiorm todplepdng:t he destination TN fromthe

recei ved nessagg. gpxlr&Y Med86cATN 1% cé@?cijn{ss%@d dynam ¢ donestic
[ ta t e

and international routing da 0 authorita ly identify the
destinati on w rel éseragentliof the (ABCami dyahreisslpmedtid 20d Intetiational winiting die

authoritative ideptificatiaon.of . source and the destinpation
wirel ess carrier s,?o %“l'ntheongaé]lvgl\yé(%?né’ﬂgﬁ?gfce?éﬁegﬁsﬁamfr COFVREd 1702 (see
Fig. 17) of thes MBSiract 63 Hestinutich B¢ fomilthd leeeivedddsdals. ABC Wi rel ess

nmessage deliver hannel .g., .SMPP. or SS7
9 J ieverage all(cEth% static and dynamic dor)nestic and international routing data

Ny

to authoritatively identify the destination wireless carrier (ABC Wireless).

[0201] Armed with the authoritative identification of the source and the destination
wireless carriers, the delivery channel selection service 1702 (see Fig. 17) of the MRS
1601 would select the specific ABc wircless message delivery channel (e.g., SMPP or S87)
that should be employed to deliver the message. In this example, this selection is based on
the following hypothetical definition entries (Tables 10-13): .

MRS Carrier .

- -DataElement |"  ~ " Description:
CarrierlD 1009001 |

Description ABC Wireless

Parameters Various parameters for carrier ABC Wireless
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that shoul d be enployed to deliver the nessage. In this exanple, this
selection is based on the follow ng hypothetical definition entries
(Tabl es 10-13): MRS Carrier ... Data Elenment °~ Deseriptio(r):;
Carrieri D 1009001 Description ABC Wrel ess Paraneters Vari ous
paranmeters for carrier ABC Wreless 50 Table 10.

VRS _Del i veryChannel ... Data El enent %ﬁggBt iop DetiveryChanneilD
1008001 Description Dedi cated SMPP Li aneters Various general
paranmeters for an SMPP |ink Data Elenment; (r)escfipteon=

Del i veryChannel | D 1008002 Descri ption ANSI SS7 Connection Paraneters
Various general parameters for an ANSI SS7 Connection

| Dat at El enent: ?. Descrpteliri; Mgmdlueéygbmll D 1008003

Descri ption SW-Lb&seGLMLLeJ—&sA_m_eLnet__Gaiﬂmav (W G) Paraneters
Various general [ paPadilenentiop: an SMIP- baseﬁescw@ll'abl e 11 51

MRS_Carri er Del i VBE}Y ellD -
1007001 CarrieflD 1 09001
Description Dedicated SMPP Link
Parameters Various general parameters for an SMPP link

'DehveryChannelIDm:'”'-1“0(.)86-(.)'2‘ o

Description ANSI SS7 Connection
Parameters ‘Various general parameters for an ANSI SS7
Connection

DeliveryChannellD | 1008003

Description SMTP-based Wireless Internet Gateway (WIG)
Parameters Various general parameters for an SMTP-based
WIG
Table 11.
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Del i veryChannel | D 1008001 Description ABC Wrel ess East Coast SMPP
Gateway Parameters Various specific paraneters for ABC Wrel ess’
East Coast SMPP Gateway )ata ~le~tent D:.escr~pho(r)
CarrierDeliveryChannel I D 1007002 CarrierlD 1009001
Del i veryChannel | D 1008001 Description ABC Wrel ess Wst Coast SMPP
Gateway Paranmeters Various specific paraneters for ABC Wrel ess’
West Coast SMPP Gateway Dat #I’é_&%ﬁﬂe%%%%\t%fycéﬁ@e

Carri erDel i very@manme s
Del i ver yChannel LD 100%‘ SElgGSCI‘I pti®
Paranmeters Vari ()@m@dwferychpmeklﬁet (nﬂ%m@t ABC Wrel ess’ SNrI'P-b

n. ABC Wre é&bg's}f:P- based W

B~

D

hsed

WG Table 12 S22 NRS-DPOMRaTFEB— terent—DbBescrephog
DOWANATODI D 1ooe>536T°rlgérr| erl D 1009()6‘1.690 Encodi ng of day Sund

TOD Encodi ng of | melivegyOinndlI¥3  Cart

ieos0el 1 ver yChannel 1 D 1007001

( 90% 1007003 At D S Pt )-n—POAMRdTODL.D. 100

-109—Data—El epen
Carrierl D 100000PesHBI ENCodi ng of JARS WERgsEast GaastPNIPP Getewves c

A A

of hours 00 4 2§

5002
pdi ng

Parameters

Various specific parameters for ABC
Wireless’ East Coast SMPP Gateway

CamerDelxveryChannelID

1007002
CarrierID 1009001
DeliveryChannellD 1008001
Description ABC Wireless West Coast SMPP Gateway
Parameters Various specific parameters for ABC
Wireless’ West Coast SMPP Gateway
Data Element ‘ Description:
CarterDeliveryChannellD | 1007003
CarrierID 1009001
DeliveryChannelID 1008003
Description ABC Wireless SMTP-based WIG
Parameters Various specific parameters for ABC

Wireless’ SMTP-based WIG

Table 12.
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Carri erDei veryChannei | D 1007001 (509 ; 1007002 (50% -Data El enent
Dat hptron. DOAMNdTODI D 1006003 Carrierl D 1009001 DOW Encodi ng of
day Saturday TOD Encodi ng of hours 00 4 23 CarrierDeliveryChannel |l D
1007001 (90%; 1007003 (10% Table 13. (02021 If it is assuned that
t he message from nobil e subscriber MS, has arrived during a

schedul i ng w ndow that is covered %ent r%qh 00600z in the
Mas_eoWAndnoe dat abase tabl e, and “two avail able carrier
delivery channesw - PO RiahEht 100 G tigno0! Aot 15
sel ected, then, ring no suseoue 1t - al teratr B Bfthe selectidn as
a result of suc1DD§é1&|mﬁ"Qi§D avai | ab 10069010r Iatency, the message

woul d be direct ..’Eﬁ mat eway—ptat NEACEE +608)—that
supports ABC Wl €Eless"s ABC Wrel esswlgggq Coast SI\/PP Gat eway netjwor k
el enent, Gat ewayDOMW at form 1X11 160BEmwodingofdeySunduy nessage to ABC

Wreless S ABC i %PP—GE\{—?WW%M for
subsequent del i vlg$§ to the recipi entEno8ing ethybd0PPdr Ms. . 102031

The foregoing d @%Wl%@h&xﬂﬁlwre FIOTGUI PRG0S B e prgsent

i nvention has 1
description. Itfi Fleamaad be 151
i nvention to thgs EWMJT@ “T‘Ilb o STy 20h5 |Vbu|y at-oms—aid
nodi fications of _the enbodi nents dekscribed herein will be appardnt to
one of ordinary| CakiedlD in the art inlﬂOD@ht of the above di scI osyre.

The scope of thegmyent+or—+s—to—berd frech e-a-H5
appended her et OFDQW(;I by their equi val?’tfﬂ‘!thggme%)%n%r?r%‘rdayl n
descri bing reprsept ati ve enbodi nen| &ceamgbgmafsemeptzy nvention, |the
speci ficati on nmay-have presented.thle nethod and/.g e

present inventioh? @8&@&&@‘%} 1@97@ (50f346\A/ever fo the

t he

order of steps ’ ‘n..the. foces: oul.d n¢
limted to the pﬁOWMé}DI@equence OIfOOQQOéps descrl bed As one of
ordinary skill —ortH-o ......“ 5 segtences—ef st eps
may be possi bl g aer%r fore t he parit ar order of the steps get

forth in the spepOW cation shoul d ndincbéingeniay Suatdags 11 m tations on

the clains. In afda—t-u—ou——t—he-eLaJ-as on; sl-directed-to the-nethod andlor

process of the jpf@@ent invention s|GPENEthoBE 00iRi2Bed to the

per f or mance of f@ﬁﬁ&o@ﬁ@&?cﬂaﬂnélmtoo\tﬁ(bd%f Mo0700%(10%)
. Table 13.

{0202] If it is assumed that the message from mobile subscriber MS; has arrived during a
scheduling window that is covered by entry 1006002 in the urs_powandrop database table, and
that, of the two available carrier delivery channels 1007001 and 1007002, that channel 1007001 is
selected, then, barring no subsequent alteration of the selection as a result of such issues as
availability or latency, the message would be directed to a gateway platform (e.g., IX;
1608) that supports ABC Wircless‘S ABC Wircless East Coast SMPP Gaieway network element. Gateway
platform IX, 1608 would pass the message to ABC Wircless’S ABC Wircless East Cosst SMPP Gateway
network element for subsequent delivery to the recipient mobile subscriber MS,,.

[6203] The foregoing disclosure of the preferred embodiments of the present invention has

been presented for purposes of illustration and description. It is not intended to be
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one skilled in the art can readily appreciate that the sequences nay
be varied and still remain within the spirit and scope of the
present invention. 54 LIST OF ACRONYMS AC Area Code ACQ Al Call
Query ANSI Anerican National Standards Institute BSC Base Station
Control |l er BSS Base Station Sub-system BTS Base Tr gnscc:g \égr Station
C7 Common Channel nal i ng System 7 CC Country Code rrier

Dat abase a‘@%"e"rﬁ% it 8&% ‘W{ﬂnﬂiﬁb?‘)eth‘?@@@é% formp/Bisplogpgt Menyctatiatms and

ot ocol t omédfidHeichs bOth RenbDEK] YBEKh t S
hessage seryi iuee ceniemz%%‘sc o RRIHBEInGE R I R qrDHEH B o by

Data DN Diskd fof tmvomaghsapsumélrbe@wmf ﬁle\mveehuuseo bE@fined
Exchange Coggy t%Mhé Eig?nsEaE éfd@@her%%ﬂﬁwgtﬂeﬂteﬁﬁ&ﬁégé Uni ver sal

Connecti vi t Pr ot ocol ance ssagi'ng rvice ERC Easily
Recogni zab| [8204p Fertharsin dsseibing repBisentitive embodinwers #f0Ge wauahvennon the

G obal Systins faroh By e st ieitlod btlor rosll of Welhesh hidyiet o

HTTP Hyper Praienlampeguence of stops. Flavayenito thDEMext thatrthamethod of pivkesp deds aop!

devel oped Qy MAGRE OBt R %rder of steps set forth herein, the method or process should not be
limited to the particular sequence of steps described. As one of ordinary skill in the art
would appreciate, other sequences of steps may be possible. Therefore, the particular
order of the steps set forth in the specification should not be construed as limitations on
the claims. In addition, the claims directed to the method and/or process of the present
invention should not be limited to the performance of their steps in the order written, and
one skilled in the art can readily appreciate that the sequences may be varied and still

remain within the spirit and scope of the present invention.
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| MSI International Mobile Subscriber Identity IN Identification
Nunber |P Internet Protocol 55 I TU International Tel ecomunication
Union |WVSC Inter-working Mbile Switching Center LERG Local
Exchange Routing Guide LNP Local Nunber Portability LRN Location
Routi ng Nunmber LSMS Local Service Managenent System MAP Message
Applicati onLﬁg.r(é\%Mé% |le Country Code NDN Mobile Directory Nunber
VDN Medi ary wor k and system bridging two or nore

Wi reI ess [haternmedi drAiks GgdaVOr KS T0r facilitating nmessage exchange
M N Mobil elldentificdtion Nunbher MVEB Milti-nedia I\/hssa(]l ng Service

MVBC Ml ti | AERN a MesgafeCalbRustze Center MNC Mobi | e Net wor k Code MNF
Mobi | e Nunpgggsfor rabijt cd—vessage—MWRS Tviafssa-gé
Routi ng Supsystem b \]/'%mlathgtY%Mc%tl Mds _Eg pbile Switching Center

MBI N Mobi | EBSubscri be rBalsdéhauwrthmﬂtrer MBI SDN Mobi | e Station | SDN
MBU Messagegpad gnating ||| M—dvbb Fernrated—

Vi rtual Net%\bs@ﬁrk Operctoaf Stﬁi&?\"é%bsly’tﬁ Aneri can Nunbering Plan NDC
Nati onal DeBTS nati on |@GseTrahidtiveditionnal Mbile Station ldentity

C7 Common Channel Signaling System 7
CcC ’ Country Code
Ch Carrier Database
CDMA Code Division Multiple Access
CIMD A data exchange protocol to connect to the Nokia Network Elements
such as a short message service center (SMSC)
CO Central Office
CRD Composite Routing Data
DN Directory Number
DOW Day of Week
DW Data Warchouse
EC Exchange Code
EMI/UCP External Machine Interface/Universal Connectivity Protocol
EMS Enhanced Messaging Service
ERC Easily Recognizable Code
ESP External Service Provider
‘ I;CC Federal Communication Commission
GMSC Gateway Mobile Switching Center
GSM Global System for Mobile Communications
HLR Home Location Register
HTTP Hyper Text Transmission Protocol
iDEN A variant of TDMA protocol developed by Motorola Inc.
IMSI International Mobile Subscriber Identity
IN Identification Number
P Internet Protocol
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NP Nunmber Portability NPA Nunmbering Plan Area NPAC Nunber Portability
Adm ni stration Council NPDB Nunber Portability Database 56 NRO

Number Resource Optim zation NSN National Significant Nunber OR ,
Onward Routing PLMN Public Land Mbile Network POP Point of Presence
Q@R Query on Rel ease QS Quality of Service R P Return to Pivot SC

rFratte ad MNMhesana

Log. (1t or 4312 Log.moopBRE ROMHAE R -G o oscage Peer (o Pear
Prot ocol SMBNBIBD t I\/Esm&g.e/oSelﬁg/meﬂe §Nﬁﬁn§@ﬁfer Message Ser vice Center
SMI' Syst emiH-ar-aptt-edVessa p---at : hatl—Message B P
Si npl e Mai | LERGsf er Iﬂi'%‘f‘ SHEY ‘?‘%r Number SP SerV| ce
Provi der  $BRpSI gnal 1 NG csSaRb8r Porl e D vision NMIrtTpie ACTESS
TN Tel ephonpe_Nunber TOD Tinme of Day USC Universal Short Code VLR
Vi sitor Lo¢hkRNon Regi|dasptionRqutivg Nombers Access Protocol WNP Wr el esls
Nunber  Por I RIS TV 57 Tocal Service Management System

MAP Message Application Part

MCC Mobile Country Code

MDN Mobile Directory Number

MDN Mediary Network. A network and system bridging two or more wireless

(Intermediary) | networks for facilitating message exchange

MIN Mobile Identification Number

MMS Multi-media Messaging Service

MMSC Multi-media Message Service Center

MNC Mobile Network Code

MNP Mobile Number Portability

MO Mobile Originated Message

MRS Message Routing Subsystem

MS Mobile Subscriber

MSC Mobile Switching Center

MSIN Mobile Subscriber Identity Number

MSISDN Mobile Station ISDN

MSU Message Signaling Unit

MT Mobile Terminated Message

MVNO "Mobile Virtual Network Operator

NANP North American Numbering Plan

NDC National Destination Code

NMSI National Mobile Station Identity

NP Number Portability

NPA Numbering Plan Area

NPAC Number Portability Administration Council

NPDB Number Portability Database |
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VWHAT |S CLAIMED IS: 1. An internediary network system for

i nterconnecting nultiple networks,

conprising: an input unit

sel ectably connectable to an entity fromwhich a nessage is received,

t he

nessage havi ng a destination address;
connectable to a destination entity that services the

an output unit selectably
destination

addr ess; a{NrRanhsfor N@ibd Rebourdel@ptindigfish Or Mt on uni T DEl Ng

oper abl e t{ he nessage to-nopdify at least a portion of
t he massag(N ei ved fY#ienelndenifat NyRbe and sent to the out put
uni t; and aOROUTTNG UNbAward RBufifgUt | N UNI T DelNg operabte to-
determine the destination enfity that services the destination
address, ap8-Mdpply thPémdMo@wﬁiﬂg@kabl e rules to deternine a

+

Ca

nmessage de
destinatio

pmary cHans
h entity. 2.

LY

I VT L,II LU UCI I VA |
Ihte()??}n?ég%redl ary network of claim1l, wher ein

hie

the routin

JQaRit is f

Wueneon Belessabl e to nmintain configur abl e

t .ok O1 1

quality of
net wor k of

OP4

im2,

wh@%gbn&f?ﬁ’ié;‘c& u e; I

f-t Ue[ 5—3 Tho —at-er wnrlu ar\]/

ity of service nmessage delivery

targets ar
claim1l1, w

=Rd>ynarri cal

aVald QI

IRetwrald Pigoy abl e. 4. The internmediary network of

-ott--Rg—tni-t Pt ovi-d consaolidated

interface

II |.||

messag

FGE

des—a-single
estﬁﬁ’l‘}cfﬁdﬁg el errents of the internediary network

can invok
delivery c

st detern

annel 5

'IS]Il@rttM&séé@ghh@atl on entity and The messSage

he internediary network of claim4, wherein th

interface
i N- menory
the i n-nmem

ai ns g

Syétpmcfﬂnnaﬁn‘il Meeqagmﬁmge(axtm Aogmiesyge Fornu)

y_dat aba<

ShéHMésg ggi)gé}'% P‘éeyP{é?océ rk—of—ctarm5—nheretrn—

1 d access onesti c data and

internatio
t he donest
Adm ni stra

NSMSdat a.

ti on "Counciil

ShWhMﬂssugeSmuteary networ k of claim®6, wherein

DAar t ol

4
a CUI

|\|u||u\.,|

d at | east one of

mNortAauTT

b e oh Sp Atk CE e, o

| ocal

exchange r

OSMTNg gui ¢

diarg nn \

The intern
conpri ses

@MEPIC and

Syélltbxﬁlﬁi)rlxadad Mlessagd Tdnﬁﬂatd@ﬁt&mamgssgéé@dﬂﬁﬂer S. 8.
Siraple Mat a‘FSSe&PF‘}ﬂ@j"’Hat a received from sources

within Int

egxpat 1 onal

fhrnnnh I

ShBicBB6&NUMYeE At 1 0N Uni on (T TU) geographitT
ine 9 The internediary network of claim4,

reglons tw

wherein t heSE nt er f ace

h

SewiqstPaevidera set of

SS7 Signaling System 7

TDMA Time Division Multiple Access
™ Telephone Number

TOD Time of Day

USC Universal Short Code

VLR Visitor Location Register
WAP Wireless Access Protocol
WNP Wireless Number Portability

e
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uni nterrupted connections to a suite of in-nenory database
facilities. 58 10. The internediary network of claim4, wherein the
interface provides access to a real-tinme query facility. 11. The
internediary network of claim 10, wherein the real-tine query
facility has access to nunber pooling and nunber portability data

stores. 12. éﬁ,ﬁgxllgtﬁr mgl 8 é network of claim 11, wherein the data
stores supp er - by- nunber | ookup and resol ution
operations, 13. Abntérfietiaryadivasryl sy3Rnor iteddonsdolihgnbltipld \REeRdrks, t he
routing unit is.further operable to support mapping between nobile
directory nffREFTEVDN) val ues and nobile identification number (MN)

val ues. 14. The itpdt @fitREcAblY cBRied@BIK tddn i fBnd whith 8 hftlsfigt REede R, ItHO
unit conprises a database of nessage delivery channels avail able for

a wireless carr iré?s,sa¥r’£’&"’\ﬂﬂéF’%ﬁtiﬁat%"l’?é‘gdreifham cal ly-configurable rules
conprise |.0gi anbapaRiitkelbiebly 618Gt o RRiNIBSSAHE hakiviRE the Channel
for the wireless carrier at any given tine. 15. ThHe internediary
network of cl ai rAc§tnatigpaddssss; t he avail abl e nessage delivery channels
and the dynam,eahdfiymf80h bt HRRtRstbihon Bifbeil '

set of definitional entriés. 1_6? The Iilntlgl? %{pﬁ&?%ﬁg?ﬁ%ﬁ%@*&yﬁgﬁ?
15, wherein t he ta&mdiy et leashi pertion pletbe messagerrensingd Sloincthe mputumglt and sent to
Web- based i nt er fgCEtmk tnit- 3@ | Nt ermedi ary network of claim 15,
wherein the defini ﬁt%cnglplt’e%t?ri es conprise available carriers,

avai | abl e nes$gaQingahit,\the sputitgamitdicng operablgtoment of nessage del i very
channels to carry . N0y | Lon..ndicating en
nmessage deliver yde%gﬂgﬁ%%?dse &?@g&g&@% %tggrg%fg%ﬁ%\gl%spf‘%f?flég&gsrs’ ?ﬁgg. 18.
The i nt er medi ar yapplytdpoarkicaiy-@hnfiguratie ruldses diterntinee mouigerdgliveny thansel

further operable 1 { the nmess del.i ver hannel neets a
quality of service °é‘§§§vt%.‘°%£§5§‘?‘ﬁ‘e frﬁlte‘f?%gtgig?rc%ﬁ?éﬁl% %f claim 18,

wher ei n t he r @utThegntennietliarysnedperk abtleint h wheneh thatontingeniol further operable
avai l ability, ovteral I utib i zati 0 ; caeﬁqa*cit a.%lai | abl e, and | atency to
ensure t hat SR ceufigrablequality of Servissmessagsdaleery REeBual ity of
service targes. T2 intdirdiafi etk oAslyim & iwerelh thé qualliBi dNsdrvicdhREREH, 1N
determ ni ngdhhe est i natdi on, enti tfiﬁ?ﬁ%’ e routing unit is operable to:
extract the"d¥SY HIgGT YR YA cen fromthe message; and

4. The intermediary network of claim 1, wherein the routing unit provides a single

consolidated interface that message handling elements of the intermediary network can
invoke to determine the destination entity and the message delivery channel.

5. The intermediary network of claim 4, wherein the interface maintains a set of
uninterrupted connections to an in-memory database.

6. The intermediary network of claim 5, wherein the in-memory database provides
access to domestic data and international data.

7. The intermediary network of claim 6, wherein the domestic data comprises data
from a Number Portability Administration Council (NPAC) database and at least one of
local exchange routing guide (LERG) data, carrier data, and 800 numbers.

8. The intermediary network of claim 6, wherein the international data comprises
static and real-time routing data received from sources within International
Telecommunication Union (ITU) geographic regions two through nine.

9. The intermediary network of claim 4, wherein the interface maintains a set of
uninterrupted connections to a suite of in-memory database facilities.
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identify the destination entity based donestic and international
routing data. 59 21. The internediary network of claim 20, wherein
the routing unit is further operable to determ ne the nessage
delivery channel based on a destination wireless carrier, available
delivery channel s, assignnents of the delivery channels to the
destination i.rel ess carver, and scheduling information indicating
when the deli wgr’gheclmfﬁﬂ lary pejprosknd claie &, Whesdin By inferface sroyidenpgepssio ar e
avai | abl e. 2al-tie gRér@gdilitpr resolving routing for a nessage, wherein
a destination qQf _the nessage is l%as_ed on a nobil e tel ephone nunber,
t he net hod cor}gr%lﬁﬁmmp%ﬁ‘@ﬁd’ Slapp L9 yderedn the teel-tige aeara sty bast h

donestic roudcefiGo dixhBer p06lirgh& hitAbdr POr2dbility @Mh kiBRs dat a; maintaining a
real -tinme query facility that has access to nunber pooling and nunber

portability ddtallstiBieaacdiasy pepvenkind claie bb svhersin thedatdstprss pupport sal-timg

dat abase anﬂu&nlk@-b?%ﬁhxb&ﬂlﬁ&xﬂ‘dﬁ& Yesdidfdnl dpbMiddl  the purpose of
determ ning a destination enti t@fi that services the nessage

destination, détEerinismirgianeseiueik ofielpiny bryhedimtin equsingyait is fther oparablde
desti nati onRiibbdrimaghith beRPdth floBle SRLEE hifbet gxlélﬁgg}rﬁuei%g filoptd T om t he

avai | abl e nessage del'ivery channels, a” nessa Ivery channel
t hr ough whi tentifisatiesn nupeher (MB)valusage to the destination entity. 23.

The met hod of ;gl-i i i di : . conmposi te
Toutimg dat it BeThemedthPAdl Sl O] WheRFFRE Polifle bllFocFRRR
uni nt er r upt éafabesavfandssagn deliveryachgnrietsavailableifor aneinedesy catait abweherein the

ot 1) o ofnlle ORIARY Lo LANAZRED R Mrdl Skhily RS 1
nunber - by- ndeiivery chamklfor tha dvirelesodarrier atrang gheatimens. 25. The net hod of

claim 22, wheregifn t. danestic routin ata conpri data froma
Nunber Port ab ils'i ﬁ"f ‘&%ﬂeﬁi*‘?f Dy ?rg i Peﬁ’ﬁﬁg? W%ErﬁﬁA%)avagszwgﬁagﬁéﬁ\éetry
| east one ofhahmetednd texdynanielly-cufipngblg vilebard #&BG)s dadordintalsei & dat a,
and 800 nu s 216. The nethod of claim 22, wherein the
i nt er nat i onS P FRUE A tat a conprises static and real-time routing
(EIJ ata r ??: $ iU;/ed 16 IRV iReicdRsy MWtk Bf élﬁiﬁﬁrﬂ;\ Wﬁﬁ&@i_ﬂ&he &Eg?ﬂi@ﬂiThl @Ht@iiefﬁ&ido nf

ni on eographic re s two through nine. 27. The method o
claim 22, m’ﬂg‘}a@?ar‘??‘{jtg@uﬁhlél%}eggﬂa@dﬁ%‘%@e ‘gel i very channels and the

17. The intermediary network of claim 15, wherein the definitional entries comprise

—y

available carriers, available message delivery channels, assignment of message delivery
channels to carriers, and scheduling information indicating when message delivery
channels for a carrier are available for use.

18. The intermediary network of claim 1, wherein the routing unit is further operable
to ensure that the message delivery channel meets a quality of service target.

19. The intermediary network of claim 18, wherein the routing unit is operable to
evaluate one of availability, overall utilization, capacity avéilable, and latency to ensure
that the message delivery channel meets the quality of service target.

20. The intermediary network of claim 1, wherein, in determining the destination
entity, the routing unit is operablie to:

extract the destination telephone number from the message; and

identify the destination entity based domestic and international routing data.
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selection rules are stored as a coordinated set of definitional
entries. 28. The nethod of claim 27, wherein the definitional entries
are nmanageabl e through a Wb-based interface. 60 29. The net hod of
claim 28, wherein the definitional entries conprise avail able
carriers, avail able nmessage delivery channels, assignnment of nessage
-delivery chan infornatjoqgk$dicating

ls,to,. carriers, a schedul i n
when nessage 2&? SPFIRR W@F%voflb&g’mgg’r%eé? the Zouting upit f5, furthes operaile
30. A system s?mmﬁmhé mbﬁggcf&uilébr?gha‘gﬁél baseaeﬁﬁgle@mam' iﬁéms aam?:'b
estination of. e ssage .is based op.a [ t el ephone nunber,
Cret ot hod aBtilsble el et Retomperis PLie HUNA BB b hedGmpien
dat abase W thire[bgy1R:gridr Canld @teldiliéthglafornAidd indidatify WhRdn tBOadliveQ hhii@lsde Re

nmeans for intaining.a real-time _query facility that has access to
nunber poolngﬁsém?atﬁ’&W‘%ﬁ?fﬁé‘f’mﬁcﬁ’?%"lﬁﬂ%’f?y data stores; means for

provi di ng accessAlmethdiSof RIS FRIAORE b Asdsd dneem Adbdiddien be@t - ti me
query facility for the purpose of determ ning the destination entity

that  servi cE¥SPRRIS bated ongancbdle telepheneammbes tednethnd cowpesing'ni ng nessage
delivery chan %Fﬂaﬁ}@ad doAositel Bhitidg I taH58 Witﬂ%hfn@ﬂic?@ﬁﬂn%?ﬁétalaﬁ@ thedd ARl

for applying selection rules to select, fromthe avarl able nessage
del i very channefo¥tingdaigsssage del i very channel through which to

deliver the "Bs3RgRinQ rbdiQimelfisty My At fRlbdeks toSrhmber pooling and number
pbrtability data stores;

providing access to the composite routing database and the real-time query facility for

the purpose of determining a destination entity that services the message
destination,

determining message delivery channels available for the destination entity; and

applying selection rules to select, from the available message delivery channels, a

message delivery channel through which to deliver the message to the destination
entity.

23. The method of claim 22, wherein providing access to the compdsite routing
database comprises providing access through a set of uninterrupted connections to a suite
of in-memory database facilities.

24. The method of claim 22, wherein providing access to the real-time query facility
comprises supporting real-time number-by-number lookup and resolution operations.

25. The method of claim 22, wherein the domestic routing data comprises data from a
Number Portability Administration Council (NPAC) database and at least one of local
exchange routing guide (LERG) data, carrier data, and 800 numbers.

26. The method of claim 22, wherein the international routing data comprises static
and real-time routing data received from sources within International Telecommunication
Union (ITU) geographic regions two through nine.

27. The method of claim 22, wherein the available message delivery channels and the
selection rules are stored as a coordinated set of definitional entries.

28. The method of claim 27, wherein the definitional entries are manageable through a
Web-based interface.
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29. The method of claim 28, wherein the definitional entries comprise available
carriers, available message delivery channels, assignment of message delivery channels to
carriers, and scheduling information indicating when message delivery channels for a
carrier are available for use.

30. A system for resolving routing for a message, wherein a destination of the message
is based on a mobile telephone number, the method comprising:

means for populating a composite routing database with domestic routing data and

international routing data;

means for maintaining a real-time query facility that has access to number pooling and

number portability data stores;

means for providing access to the composite routing database and the real-time query

facility for the purpose of determining the destination entity that services the
message destination,

means for determining message delivery channels available for the destination entity;

and

means for applying selection rules to select, from the available message delivery

channels, a message delivery channel through which to deliver the message to the

destination entity.
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