AN | NTERVEDI ARY NETWORK SYSTEM AND METHOD FOR FACI LI TATI NG MESSAGE
EXCHANGE BETWEEN W RELESS NETWORKS This applicationis a
continuation-in-part of U S. Application Serial No. 10/426,662, filed
May 1, 2003, which clains the benefit of U S. Provisional Application
No. 60/ 445, 444, filed February 7, 2003, both of which are herein

i ncorporated by reference in their entirety. FIELD OF THE | NVENTI ON
100011The present iinvention is directed to the field of

t el ecommuni cat i onARhINTHERMEDIARICNEL W QREGS B EM AN RME F RO FOR

that enabl espaenferaTavd MESSAGRTENCAANGISBRATOREN WHIEL BSINETVRORKS
nmessages between wi rel ess networks having i nconpati bl e network

prot ocol s. BACKGROUND OF THE | NVENTI ON [ 0002] I n North Anerica, and

nmany other partsgf RoaMBH i htidh-inlpeh SEOHIURLEALbR Ber MO0 ks are
characterized by disfa lglr Sﬁ?f‘éﬁgﬂ ar ds s‘ﬁ‘é’ﬁ angDIv&? CDMVA EGSM i DEN,

and many varP4R6.562 ieday 1.900h vehicluimsghedneeliteRbrSaPrayisioat Application
and 30 (Thi nel, Geines 244 AibaNebARY S doo3Thgn ﬁf@ﬁk@ﬁﬁ@%@ﬁ%@%&ﬁﬂfm fy
etalls a

the radio interfacé characteristics, equipnent associ at ed
nunber schemdeeneppheiabtivts omuni cati on protocol s including the

associ at ed g‘?lﬁﬁﬁ%qﬂﬂﬁg@twﬁ?ﬁnd characteristics of

i nt er -conne ng networ e sone of the concepts are conmon
armong t hese [#i03bar at eTlgt prestat drventidveiscirened ab ithey fiell dfhtelccomoeptaion sind

not sufficient, toJr Vi C el,ongi.n ne rk tal . :
devi cos ool oMt A3 PR OBy RerRaPPb 0 o k] kel R ks or
100031A t el emssnpeeniocsahd ami netive iesmpaietvan ingess acwodashav g inmumpatible
anong them are voice calls and nmessagi ng. Aspects of the present

i nvention pPFREF ll’rffmg‘glﬁcern nmessagi ng and, therefore, this

descri pti onBAKEROUNE DONHOIPAENTIDNIpON the state of nessaging

st andar ds. 41The wirel ess nessaging revolution started prinmaril
W th t he GoMO8Eandar dowNERD, FUTReY GROETGH. BICISTBRE RbsbhqRodr wable
(SM5). An ghﬁcmm@]gci(ﬁﬁaeth@m e rasamf ml _a@fby_lﬁﬂcﬁhﬁﬁtiaﬁda?dﬁssdcﬁ% TDMA,
per son’ meesSEMH, CMhalENbo R FEA0E oHARE. rFRS (BbaS He(CgiaE (oemeraion
appl i cat i onNERSIRY i3 G AN PGEHIRBh Nefw k) eThdiaRlarddyRilly apdeifp tRidio
st andards such_as ANSI,  TDVA, and CDVA w rel ess networks gl so have

21

i mpl enent ed“’é‘-‘tﬁf“éﬁlﬁh‘?&?t%’iﬁ@i"% gfipipment details and associated number schemes, applicable
communication protocols including the associated message definitions and characteristics

of inter-connecting networks. While some of the concepts are conunon among these
disparate standards, the commonality of the concepts is not sufficient to make devices
belonging 1o one network talk to devices belonging to another network for wireless -
messaging needs.

[0083] 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 wircless networks also have implemented an equivalent form

i



of short message support within their networks. A notable exception
is i DEN, which inplenented a packet data network and while nmessagi ng
is supported, it does not have anything equivalent to short

nmessagi ng. 10051There are other forns of messaging such as EMAIL, WAP
and nore recently Miltinmedi a nessages (M) supported by many of the
networks. In sone cases, one formof nmessaging is carried over the
bearers of oftebiprt fragssage Glhippres withinnteir Iﬁohwudesarmlmtabmwﬁbﬁldn e DENg e/hich

could be i bear ener
TS pot oot ahdRec AR S B AR e B s WBHIAR 0y 850 Holhave
net wor ks supppthingreguictalchitao elnirt méssadimgss st andar ds. SMS nessagi ng has
becone very lar i r ope..an ot he art.s of .the

i npl enent at i &ggf the%ﬁﬂ%‘?é’%&& i %\%cfhkg Ewiéh %Ee@% pore
possi bl e t o recenthyNypdtinids ms@g@ﬁb@&uﬁmﬂ&tbp&&nﬁ&tﬁh&ﬁ%ﬂ«&sm sofhechi@s,
case of ANSI TI El,té\ 41 st andards, sucg@a@ excgta%tg as n t been
possi bl e. 108H19ThET BEETEMGS Farted sk B¥b's i ’Qﬁt" meestisigs Fa

further conpekampleas EMAHOREISAE: colldiRempRMkhRI With BMS MUdldaley sdiice.
servi ce, V\Bbl‘ﬂ),é] and pilling requirenents, Due to its very nature

mobi | e net per m 1 FPSRLAGISHIO! SRsE PPIsiRl ta erchapggimessages puoss elitfent

and ot her nekiREkeSsuppbitapehiken aiRat iblderda! am@rﬁlémghgwasi%@cm very
busi ness arrangenment between the effected networks exists. | n order

to deliver XOPHESEEurapsand prbernags phihe World ducsio deplegeniation of th GEM, sagdard

current | oca in@fly AdHoASSARR LAl OR DEWAN. micmg@smeeg%& %§§ily actoss the
1000810ne of the features of nunber portabil is the to
pOrt . nunb@FPHm e seteiEchNEY SuEH 41 laadrionsich M msBRnge Bas not been
portability phaRRS problems with the delivery of messages when
relatively statl c routing tables are used. A simlar but independent
probl em ari $¥97but of Therrxalnsige phmgesages nerass diferemetwarks Ndwrther p@m;phc:@r&d

for exanple tQ net
nown as Nog RO B4 RamBRhorbiify, Bl (iibbite BpREH 404 K iSEAhoifh, Y
usi ng the floidgvesy Rﬂfdﬁngbllmamhﬁs pchmmnmgmﬁmjmnt(ermm \mnhm@lmmm

Anerican Nu W@&W lemdr {tf’ﬁg %)}nﬁaﬂﬂ: d s}fandgrrﬁﬁa rov] «:h:t;f1 N0 Tesd SR9E S&ment

segnent ed by o*service
100091 Recenbétyeen fhe cffmtteﬂu@wamtes;usia thandereto rdalsvebemw@dm o mobid ety drie

nunmber rang I‘VI.C [ oVi nst usual
six digit nu %?Ilygggggitg ""*Wﬁ%‘ §§tim magmgpig% 6Wr ?fgl H@csﬁ‘even
di gi t rangeHid0¥oweverQnedoff ihadediires bEmesbg mﬁﬂmmydeltﬁaaamhtstumft& winbRr
range nmay bg?what i S terned,as

e a N .
per cent age n%%%’“ﬁﬂ“%%ﬁro%gW&“ﬁn$@%|P8§a%&¥v?(ﬁ‘§? SP?‘E\&W FHB B
the range adelidenphof eekshgesvmden bylagvedf Rfic SeNttgCRAbIE QYd Aedd. 2 similar but

[00101In additio e cont am nat ed, and ported nu r

ont 1 oned aBtES Sk el S Atk oghet G188 OR RIS T8 Qe Argerics, or
i ssues t hat example) aRebages HR @UdRESHeRA i®herlvbR ivbing viad mr IQ{MQJSQQPA/NXX
nmessage brldﬁggg ross dlfferent net wor ks., For exa a_ source and

desti nati onf® s (Mtherology peiars 1o roptipg of £glls gﬁf‘ﬁgﬁ) dirsheibn, digits of the

subscri ber Steeﬁhdnmamb&mm%& WReMNGh Afﬁahc&emabefmepmmpﬁdrrmmmn? a set
t han one Intermedi ate network. The routing tables and associ at ed

met hodol ogi YAUMRE;Tanges SEaMentasby NEANR 417 2iied Wrinedqe RepYidess.

destinati onp(@ywor K 1RYedd9, ACORR Hhids, qrehxngcma@lw& Aade sl @RARGH n mber
service provider to the net wor k. For exarrp service row

may have eXaPefFSHBBETEEsserGeapresides.elnsigas of Mﬂweﬁm dipig e agrwewlset
be routed thhgushtSMHe %afaeQW%%%Q&en EQ‘&&%QE?VHQ\%\FHH'&drﬂk%éﬁé&@@ﬂént

connections to a network to reach the sane mobi | e subscr Fber
Further, t Ifefiainmnbee ma range endynks wheteis teed apaffookmizated’y pherefa small

CONnCt) O ke s AELNRI o 1aIok 16 B2 DD\ R Wi HEE e IR

whole is t)wned by another service provider,
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00121To sunmari ze, the followi ng are many of the challenges that need
to be addressed for the successful and reliable exchangi ng of
nmessages between disparate wirel ess networks: Protocol Conversion -
ability to account for protocol differences Transm ssion network
support - ability to connect with the right kind of transm ssion
network Inter-Domain or Inter-network Addressing Conversion -
ability to gesfoer m adtf KRiftioh i@ 0| cokthiBMated SndRGRE Aahier ifenntiokat dbong
Lookup - abiLity to regolve f or, accurate, and tk@§b¥ rou%i&g i

i nf or mat i on MYE &Y BURber RffasherdRtPLIpIneciRiny jssyes (thpt mmayerd P haddsgad for

based on busiRfks aN@liiRe bt bﬂﬂ&?ﬂéacm%% ARkt ABGhoFke: tRoRBSaiIE,a source
ability to store and forward based on business and, techni cal , neeci_s

Recor di ng ofedl dafatiers pesyork @thsrerrspt 1974 Mestaseabrin PHEFC SRS §ipjose
to record thgoRESARS hhPBS ThieSie @MDY SnordBNAIMEENerB QBN SetviB P e
- ability to manage nessage transm ssion Anti-span, Authentication,

and ot her ceéntting thblegandassasingdometbpdnlogies musy peeppahyfor tisyrulii-iae Gansgien

protection. a hatiehih dehie ma? Bk Qlkelsb1Ob{IF m&dgﬁ%mgﬂﬂmeﬂ%wmm the
h nmultip ort -

h . £
ability to interface wt | e net wor ks Transacti on supp

ability to metwaskl For pxammdee S87menisgguoiddrimayr have exawiite access|tp wycagier’s
Service - ahili : i I Sk Vi
service [ 0QTIY 8 U3¢ BRGbe ALY bEGRHE Mk hn (SN Lok TRleidmay be
sol ves nany nefitiplhéypabola@npeciohetrs: satveidd yeach (he Gamd mhilesubletivgt. nBurther,
signaling and nessages.bet. [ f .
reasagi ng anirt BARPRGUHOE HEER-08 A Bl Bpe BE Sunl R REH péifitaco regh e
st andar ds begihempbidudbicsitved. papers, and patents. Patent nunmber WO

UG TN TS W TR T

nmessage centeuneofiora t© thelsathanetwetiwor Kk with the functionality of
identifying, et network, addressi.ng. nechani s and for |

ar 11 cut ar - AP e onf® SutizpRfe SRS RLGRRER Rt B pERRI Qi a il e
delivered tqddtesedfontliconmtesifal apd aetbhetwhideings bhgetagal btitlveerndspage
format transmi ssion and wide or local area network using email
message traﬁ'é??f%%i‘%ﬁ?‘kﬁ‘hi s system however, specifically requires the
sender of the JTepsR@el tohveAaMt-i it ifacdQmt Fop dldiaua] dmgkwneds,  pr ot ocol
and the address of the recipient device within the network. Myreover,
it assumes that Tresmisyemprtwedmpporit ability W eanpent th i shght jdnd of
directly connect ggl, }0:tnGeffsk i Nati on network by PSTN, LAN, or WAN
networ k, which is not necessarily the case in many practical

net wor ks. [ 00%5 Linkgrdddmenin anstesmptwobels 4 ddrbssihgiGon BiEsion s abilitydts petfprm address
provi des a sligh L.t er nechani sm by way of use of a central

swi t chi ng devi ce&i’%luggé'iaaﬂg%gﬁetmr k specific device receives a
message, stores DheanieRsade; Leokup o nbititysto tdselveris aegeaté andstirily aouting
exchange format,, 2nd f.orwards the nessage to a central sw tching

devi ce. The centP™#% ch then routes the nessage to another device
connected to theygesatd Pahifemndioh \WabHity tbiiaSsioniSiedshRs HIFR Sn duginess and
nonolithic central, switching device, which could be a single failure
poi nt and does ni§ehridaf B¢edinich flexibility in dealing with nmany

conpl exi ties (asg@fge tanRaditAEL Rify t0ktoleRNhe for® AR ADbuSiness and
plurality of networks. Mreover, a central nonolithic swtching

devi ce may becontechpiqsbngeds nance bot t| eneck.

« Recording of transmission events for billing and other uses — ability to record the

message transmission events

» Management channel support — ability to manage message transmission



100161 Anot her known techni que proposes a plurality of internediate
swi tching architectures to overcone the above-nentioned drawbacks. 4
[0017] WO 02/ 15603 A2 describes a centralized conputer systemor a
conput er program connected to a plurality of networks directly for
del i vering nmessages between networks and applications using a
centralized routing database. [0018] Al the above systens and
techni ques take Antigbah] Aghontication Anditotier Yén@Wli:RH vBIGE G ReviFS SBDING
structures between various networks. They assune sinplistic routing
rul es without coREVHELEREIBINFCBIhCti cal peculiarities of network

i nterconnect i NSy a6AY AR08 to biReMNBichhediP hdtw Bk 2R6; IFRRMnEAMRIFIlHSS )
nunber pooling, contam nated ranges and portability meke it difficult
to correctly idepmitipfe natworliest i nati on canter. Sometinmes the nessages
com ng froma ne K e ' K, ;

net wor k, afterﬁpg‘%yréﬁgﬁ%upggr(? aaﬁﬁbﬁgégg&éiﬁﬁﬁ%gﬁégﬁ%g 468%}510%}(3@'0 te

| ookups. Due teo Quality efSermivearbabilipon taipottiviayingtduelivg luvbliis prosididpservice
ported frequently, which nmakes it difficult to correctly resolve the
destination network identity based on the address provided by

ori gi nati ng[EUBEThd haworiNemk swtent Bepliaddent thisCintetionlolves atdy @fiasabove
t hese scenarios. 10019] Al so, the above patents do not address the

i ssue of roa?ﬁgﬁﬁlsé’ﬂﬂglﬁ i bers. Nor do they address the possibility of
a plurality[@4coanaahiionsi@blitd MEmeRassivolweet DRIk Gor Jickf &7 SEtr calls,
protocols, to the sanme destination network and nmechanisns to %Iao%se a
particul ar ESHABES A8 Haniag hah peet Adigssrdyn terprigg ari hegue binlandye bodies,
protocol adgiRspebpdes GNEPatkiRs.t PRefRNBtRE MO 19700842 Tof ekanpS8dbkies a
Wi thin the sanme network in the real world (such as an emil address

|
and phone nBSHBRISILHIY fhatgseShoshMeagmperyice (AMSh baigusen diffaent mstwarks, by

any nenti onedBiidd YheOhedsiR: SRARY S RALARhS netw8&kUkith Yhe ﬁmkmmi%,wmﬂi,fymg
billing, error handlin reporting and many ot her val ue-add functjons

that are criadetapmipr, mpdressing mpenivss g il epicnlar, thropien descsibes @
wor l'd are nﬁéteﬂ?ﬂfai DMK hBssh e t@'BQ\ﬂ@li‘%Fédetﬂ a: éb\ﬁ@é}ftibﬂﬂstele%mg%liv&ﬂk using

addition, tHe cited patents do not explicitly refer to the delivery
of messagesfapdinig B8SFageefoppak Fagimission| ynd widecer fosak hwa prebyarkrusing email
net wor k pro . al t I i cati.Qn

for deli ver%]%%g#egglgsgg@msgﬂﬁss’?ﬁlg’ tgggg}ﬂ?feﬁj&gg@ llrynlﬁ"g&%%ntr}\)gg%%ﬁ the
networ k el emesstgs: 6f idaintify| the slestimatimy legwoiky potacol and @@24ddrefh ef dlicoregipient

i [ fapw. ' I ' :
B
mechani sm bsttwernisndirasdy kenbetdumethof destiration hetvarke 2yoRSTN] DAXR ]| or\IWAN

02 e e R TR B A Bl Bl LS, TS

net wor k appl00Bs] Asathed | systerg, Sesictibdii ingDEQIS er1s§SOVES s prgeidse n\ilightly alternate
v BRI o SO Facp B e N RS e
]E hr oughf an demice ﬁrcdéﬁre!fia ﬁﬂ:ssﬁgﬁﬁm t-ﬁf@&ﬁﬁgtaai‘wﬁdﬂﬁisthﬂ Q’(‘jﬂ;@@?’ kst eﬁ_tdnelmnge
{vent 1 on dGaFE T RMEREE 6 oS 8 SEE] PRIREBYER JEF AgphpYiich ten
si gnal i ng reseagRmemiRIte aRoRar ddvivhlcalinebRs SOte dBaiuenCcRawalke This system
A WITORG R B Al R et e

per form anydokd pst difer FRSE ASLbITR ISRt Bany EipleXaeiNheareialidletyd here-
destination netwrk does not t(‘)E’Sen up the 557Y network for Internediary

for messagdmddliplgerounesting splutabifg eldiciorks Mprsoyaact sental menalithic syphigsy
OF EMBODI Mdfise fday bEffonid WMeNbhiMcE Bddlnelile Present invention rel ates

to interconnecting nobile networks that are con&lvex and support
a

mul tipl e stidH@hAgethendkioygs fedwigue| proposss pedtiwallly heinfirsedipfe switching

architectures to overcome the above-mentioned drawbacks.
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100251 In an enbodi ment of the present invention, an independent
service network and system (hereinafter called "Internediary
network," or sinply "Internmediary") receives the nessage from any one
of the above nentioned gateways belonging to the originating nobile
network, for the purpose of delivering the nmessage to the
destination. The Internmediary has a set of Input Units, a set of

Qut put Uni t Sodi 96 cbMBe1AD SeschiBB ifalf8) bethuidrBlRérh %%@? bitk ogram
a set of Transformation S, Routing Units (t ast
two Units, tc@gmcw@rm adswmbfor of| ntrtvé:rfkﬁaﬂqugﬂy e c)alwmﬁmmﬁﬂa beiweps pelyvgrks
enbodi ment, RS sifigh bafiifddiGhingRakbdy. and purpose. These
units are vm re according t e chara teristics of connected nobile
net wor ks andOHSt adli the ebbvissgsteras sndipshniquesyigke eradaively sgnplistio X&) ¢frpridging
accor dance C t 9’;&9}&
one of the \IQ%%&[E '%m {a%m%ggseg*s’&%‘ﬁ%h‘?%n%ﬁgﬁ%mgfqﬁ%@gn@%ﬁ%gt@ﬁt fos
Uni ts and Routhiong cojmdcsnngdnmydpngmtad) Eeniartes pf eetherkr mieneegnéntisisn e sior
rul es as wel d i.ne h
brevai 11 ng. CSHANE: Bictur Aieted R AMaD 3wl B gURak fsBRub ¥Ryl e
Subscri pti omnd pértabitay nake ddrfﬁtzd&otchnewﬂysxtmnﬁrtthmsmmiw bscier, Rametimes the

phone nunber_to a network serv de Lren S
Pooci at1 on MSEEPEED Ppcront 8 melyEs R e lobe B ERY VARG e e network
Accor di ng t aftangerasmeet mfaui hﬁ:saagwmhsfﬁrmatmﬂxemdmwﬂmknwt g tabwirdldsy

of the Internedi kes into ac unt est. ne K
SUbseri pt1 oRvEEearabish the,umha P st PERE TRI NG YIRD Thikst Sethitett o
current net wedctlaCeasite %S a6tiadioaMmedkotkhideitRy Haidt omohdavdres podidédhey
traffic condi.tjons OE a, pl lﬂal i gg of i nksﬁgonneﬁtl ng .to the

t er mi nat i ng “HBBTINS HBIRETK NopR PEthe PRI P 3PPYF AHIEH A tigee fopparios.

l'i kel'i hood tduab) Ahe fmsdaaﬁepmﬁd dmnsiue@maé ulswnmmw%rmsmbhﬁm&%} do

According to one enbodi nen nventjon, dynamcally c
routing i nf Siewerddsss fhe B?ﬁﬁ%#ﬁw ﬁyplgwﬁycpf Brrnggiions, °6H@k6rP9?BS& ?H‘?fﬁ“&g

party infor gEttPDpRbEED MSHeR RRinFN ndRdRhnd ACARARTME %o H¥Bsf ?Q
information repositories (such as_a Hone Location Register - HL

real time, SOTHEBHOND AN CERMITgd eE. (i additicn, pyiigia pretesolgigdresses assigne to the
inter CO““eCEd:ﬁHJsdbla&ﬁ:%r hﬂit tmhﬁos@fi%l%' »bﬁhxﬂ Qﬁé"é&%%et\%‘rﬁ ﬂ%ﬁ@m& walfi QR GLE R

t hus obt ai ned Pre erab hanges the way the nessa m ght have
ot herw se bew# Pdflwé@nd phplwdwmbpbw theywsiriaghilg upi), cé}sqsé@tdom ngtHiad any

i nvention, Rgdy fﬁa@f O[ﬁboafbg% P&Qf&ﬁ%ﬁ&%};ﬁ? rﬁlﬂﬁ:ﬁhéﬂl’i(&%lﬁlhﬁg Eﬂ&hﬁmdlmg,

transformati ons nee er to success y rout
t he messagerepPing eed mpiny, othdr 'tahe: add Symagions thatigueamitically impostantetpr tmssage

anot her | nt gng 1ﬁ”il¥e PO forld V5L BAhBlioRa il {ﬂ@'ab@%%hbc?ﬁxtv xﬁ{bpg' rectly,

t hen the fornat §c%nhe nessage nmay Correspon
| nt er medi ar wﬂmmmddltmt ﬁmrcm&@nwntheiofnmakplmebft efeattd dlre d@tvuxyrckf messages

[ 0029) ACCOF%(i'i’Ilggsu} gatgaﬁ(tsnﬁrcctf)ggﬁ} 1 n@‘@fe{ E(? nt%l'[vg %mcb‘n"\?s@& 'bg Ilrlt‘lc;sspal

content of t nmessa At on
applied to ﬁuh&elmmgmahﬁmhetsmd(m‘bedﬂlwémtg"memgcgl [ay xa:thntcentnet\mrk inter-
the English_| angu the.i ende ggst n:iw,{l on unit resides in

age and i
a network wHEEE ﬁgawqhﬂﬁ?e?‘aﬂ{;\’ﬁ‘éﬂ%“ DEYOBY ™Yo the network's
primary geognan hrlmdmtendalﬁmtwmf @y gractiéty nelo@nt mhﬁmgddiﬁgmym baxady/on
be transl at pendi ng.. ugon onff. red busjpess ru o the
Chi neae. | arih e HRals g a5 L Frssarelnvan gt bveeh 1w
\'me Er estentt;mmeﬁfuﬁmnw&&mabgy al so incl usles rregh?nl sms to speC| fy
ich set o nd rou its pee a
oiven nossage 30D e &, Aieevsh Heatlg rtiashdiirey 8 ShES SBBaeE aplyPer
thrﬁugh Fq’é‘wrﬁfqﬁ“ph?“’ @aﬁmmmgga%ma{m tmgomgml lx)c?nal’l s&mdugj\e@k dppﬂ:lﬁch
such as an at e generate a billa recor
(dependi ng BYPTKGE SHAC{HES <BlE MesiEn SFrivg SRERTSHOTS LORRHOBRSGISHER FHghe
like. However, the described system strictly deals with bridging two different SS7
‘ 3



[00381 Fig. 5is a flowhart that shows exenplary routing |ogic and
resolution of a cost function for selecting the next hop route for a
nmessage, in accordance with the present invention and Fig. 5A shows
an SMPP nessage format. 100391 Fig. 6 is a diagramthat shows the
format of SMI and SM. nessages used internally in an enbodi nent of
the present invention. [00401 Fig. 7 is a diagramthat shows a

particul ar @ﬁfcﬁf&t it R%gﬁﬁef%% I?Abs!s Sre cbRRAI Eded noBaddiesd oRfel PSR I8

di agram t hat ustra | VEery "o hessage to a visited network
wi th roani ngntswbrrsetigsesuch bo0H 2etvride. D adélt@n,s&lnemw@n dealy math edp end

| Lustrates SRR Hadhivloh! Ui MRPCLibREhe AMERSC WntATpBHEAR Rissage

network into Interne rary ne ng message delivery,
i N accor dancequantsds armemptm-stenm ther feemet ofrdestimgen Bjtwiikg . Therppepagh proposed

o L0 By SRR Pl 161 PR TR g
a Mbile Subﬁmfbm&ltmﬁbarﬁbﬂgxmeﬂ t(nWBEM)aatmnnﬁﬂwoxiknchs lﬁuoﬁcrr nntthc S87
[ 00451 Fig. a.sche am.t hat, shows an i nt on
of tvo | neerHRRR RGP for PSR T T BRR B B EiER RRRh

i nventi on. mmﬁmﬂg)r ESIBGDIMEBSOI T8 PAiNVENRIMON at shows t he
routing datap stem and the nmethod of routing, resolu n for S
mosagas. -1 HOBIEIPURMEEY AvEMIP e Soaistcopisgtng PORTE i T 8 conpiRy
a schenat i c a8¢ agppaimivigile ithiddfits had BiisIvaRs aggpeRe bt pReanitlention enable
The  pr esent MeRRAGER 0Ok SHgRR bepiegh mPale s ueh el S EiEranaRy e
exanpl e Charf@ﬁ:h@rialfh&ﬁﬂﬁ:hﬁidgoﬂmﬁﬁée)/\&@:ﬁfﬁ%@:@dac&ﬁ@lé aﬁ'laﬁt&tﬁilelfnuﬁ:eibskups
100491 Fig. 16 is a schematic dlagﬁiamof ah| gh-level |o

al
depi cti on ofcaMEAISE SePksRESM A BUBPRRFiROBRLkAnd a?@EWHlﬂFF& Fpgegpapplication of

embodi ment  gfaddog, Maﬁﬁ%ﬂﬁmﬂzdh\é%m bRhessk0RB01 Fig. 17 is a schematic
diagramillustrating t functions of the nessage roH Hl stem
accordi ng t 600241 Mewe eneridiaelive the esepl igeation reharesiviaonet ?%egffi* i ég ropging
I s a di agragy § hidssdgh |fhipd Bﬁ’é ﬁz%bﬁe ﬁﬁ@B&&@%@hﬁV&n{/a}H thf |2 @R nnected by a
nunbering standard,” 100521 Fig.. is a diagramthat illustrates a
repr esent at iseraice getwark oid asprsiatest S@ftwam contae! mashanisnss Hwapessrge could be one
I dentity. ﬁé& | ltimedi
repr esent at ?ge rli.ét”%ﬂ Ezrrglrcilugg ﬁﬁgﬁg&gmléﬁﬁ rdognhllr?l\;:tfﬁ16 nLF%nbg??l#\gﬂndonﬁrg?a “
100541 Fi g. nR4sags b asedrdanae ivithdsregts afrbe preaent irareiting, aimessaemgrisirajedeiiom a
i nterface of ﬁll%ﬁagﬁ%:]b%uﬁés&% HYRRN LGP BREPLAT D8ih OnebrigiAM Fridhe

of the pr es8iTYT nvent
network for further transmission. These gateways include, among others, Short Message

Service Centers (SMSCs), Multimedia Message Centers (MMSCs), WAP Gateways,
Email Gateways, and Interworking Mobile Switching Centers ({WMSCs). It is possible

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

j0025] 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, 2 set of Quiput Units (these two Units, together
called “Interfacing Units™), a set of Transformation Units, and a set of Routing Units
(these Iast two .Units, 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.

6



100551 Fig. 22 is a schematic diagramillustrating an exenplary
donestic feeds contribution to the conposite routing data of the
nmessage routing subsystem according to an enbodi nent of the present
i nvention. DETAI LED DESCRI PTI ON OF THE SEVERAL EMBCODI MENTS 100561
Fig. | presents a diagramrepresenting one exenplary inplenentation
of a systemin accordance with the invention. The invention provides
a flexible [me{inﬁzdb@ﬁme%mwp&mt Eﬁhﬁtf&»ﬂtthé e aae&ismmagh bid 6f the

Wi rel ess net directly Indirectly rou her service
orovi dors, 1Rt (RS pbAsErS s Tyeh r@@sa@@%&cﬁw gt Baping Units

conpri sed Ofecdr tmﬁevbﬁw;@-mrﬁmﬂIﬁusﬁabmuleﬁl)as v@ens@t dﬁianﬂ’d&il?%taﬁﬁin&@
(@ thmOn) - both called |/Otransformation units or sinply

t r ansf or mat FeHag HlEsDased ogdhe prevailiteciopditionsyof MisrinlerreRmneming Ree¥orksTi ¢ hr u
Tn) and a sgip29f SR Jitl'ﬂg itfBintatiok Bnotddfié dggb\:mtlbﬁ of ﬁbﬂﬁb@l‘ﬂ; $HORE nkcber %84

of transformtion an I'OUtIn units represente I n gure are not
exhaust i ve BwoE F%ﬁﬁ%ﬁéﬁ!"&fl VeI psasss qﬂﬁ@ctﬁt@atprﬁgdtﬁnﬂwsadﬂrm BF Wyistted

are also s hf?é‘é@mtk‘{tnﬁﬁlht r tﬁ'ﬂ%rdglgri@ 8fid ﬁgeéé (ra'{ @E ﬂnﬁme theSay RO} tc'rGlng ability

Dat abase, NPAC dat abaseé t hat nt ai ns e hone “nunmbe
i nf or mat i onof the Isermediotanawork Rokpis dnte r‘acc(om)th@ hm-t r@mrhﬁwmsmtbm@ﬁsos@ﬂon

and routing;k ﬁ&ﬁtdfo '{Efrﬁf%ﬁﬁ rdc%ﬂ'essg urfal %Edﬁrkf‘#geéﬁ %%Q%Tﬁg'tﬂc

that nonitors eal t vari nks 1 n rea . .
|/ O transf otenamatum dwutesami!r the drafGe conditoms eé ot plirality ohbnksxemmerding to the

net wor ks. tx%tp eE.%rW) Gy s%@ %}F’){] rt.,g.\é\@es %c?lﬁ%llﬂ(%dvmﬁtktﬁe essage

ot her Inter S or ‘ser purpose o
t hese 110 twﬂlecm&fulQ,ndahmexb& is to match the protocol of

i nt erconnec ks to facilitate cept i or._sendj ssa
rom Cor CoBZ IS RND el Pud PRbadbBRCor e WRrdpleh, hpilithy Sndhelfi Rt
exanpl e, f oiformtiel BSsbidesd byesubsaipion ke ondenﬂtommﬁd ;iahyUnﬁﬁnattdnadnumme

i Nt er connec by. er nedi ar netwo

ronee " ettt  NBAG By i dhe S e b ripoS Brief (R &, 2 Home
res pe](c:t : veI I;mcagmekaglaa S m)mk inh lﬁ’e\a;ll:t[t)lﬂle, dnd/dringbnitdridguthe heffcshadiionned hedt-
set O nt er ne |ary net wor ks C nneCt] al’rler

St kb CROREUaR TS  Fotht ebike AP0 o he AR, trmaten ity obteingg
| shows varjreembpodiangydhe H8 tHeQflesdde HBRE haWd/BGerviid bden ronE Cn aKldion,

GVBC that are part of carrier networks. Thesel%é}%ewa ys are furg Ih
connect ed t“&ﬂQfé'r“ﬁd%" PeRseh Of R g eRtoE: the dymaoie, infermagipn Mgy lsospecity which

I nt er medi argf ielRfdmbidabheeddio BXhNiadkn SBEMb SRcBEMNY §Qite (HaDssdgs. For
al so shown to have been connected to one of the transformation units

Tn, in the PaRBRlentdremsssareindynemically rewed 9 olipriatennediary neavagk insigad of

a tinal destination directly, then the formatting of the message may correspond fo that of

an Intermediary Network rather than the final 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 langoage before forwarding to the destination network.
[0030} The present invention preferably also includes mechanisms to specify which set of
trarisformation 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



| anguage translation) or outsourced nessage transformations, an
external service provider may be used by the Internediary network
operator and the present invention envisages such a functionality as
a transformation occurring external to the Internediary network.

[ 00581 The internal transformation units performa variety of
transformation functions on the nessages as they traverse through the

| nt er medi ar yanngdinef knk sLBE a & ABEMRAL tgmﬁﬁy iy A5t GRRIAE hibRBILIH SRRd @:Tcﬁcndmg
wirel ess networks . through an Internme y warrants g rich set of

t r ansf or mat | BriEtfFiuEoR W&en%wgmn@ tﬂtf ﬂ?%nweg aofe netyore 1 The

routing uni t[ﬁﬂ:ﬂ;] qht ABesBadel QXdoRlify MR Yné @mbBAiBLAOPN Be! indbdtiohOthus preferably
substantially a her units in the system based on certain rule

sets provi siFgHed thrwélw@wemtq sshofiiMutiag ﬂqﬂh Lrapdopmatign Wnite bassel 9 opeeongie

the desti natdf'oﬁercﬁﬂﬁhtrlﬁ tfx@Bnéﬂﬁ n@s%ﬁ@gﬁa rﬁﬁﬁﬁéa"tﬁ@umﬁﬁﬂzh% hBBa RAMmESS
i nf or mat i ontgbesente I'n the nessagé and based on dynami ¢ routing
|

tabl es avai basiggss Hplgs tqfethgymbélm nety@ls gwolrad ansoihe- dwgmiq pagre of the
embodi ment Qrfxtekgﬁnc@{eﬁslﬁms LEWBRL bPileri ?%Hoﬁc‘éﬁ | {BfofnBkion! of ﬂﬁOE&tlﬁ‘atmn
particul ar exanple of 1nterconnectio mul t1 p e carrier network

t hrough var ingpile paipr esent ati ve sets of gat eways, for t he purpose of

cxchans 19 RSFACRBAEIYER FIB:plBL BT VRt bt

| ocat ed i n [t essomd theyeentedl wole lof @ivian)g tratiic wx&qm wmsaghexdhammsﬂrmmm

| NTERVED! Ao PRl e R R DB A At R o AT WP g g1 of the

Fig. | can banpmhﬁrﬂ%ednﬂsmga enciimhgs cofiromays aaedhvokieng calvpletchdestination
functionali t%‘ ment.i one By breaki ng out the

nt .
functional i £ °‘6’?In?tf?"§’n?ﬁl\}2‘f?ﬁ ‘gﬁmeiqb‘g?”ém?iossi bi e to describe possible
enbodi nent s [@E3NELWO KHe mﬂnsyﬁmfmr;eadxmaystmﬂs exid frathedd ﬂmemmmmmbmty

[0062J The sent. i hvent rimari .bes the flincti
ot et conRuL BRGZA itk TERR B pecsiineR ekt e e Rt hieanidby
t he | nt er neeian kpyane elisparake n&hzeﬂdsnt"ﬂma@duwwlmmw WilC fidre aNlyi @:ﬁ:wai‘atcome

of nmore POPs (Point qf Presepce) for .network connegtivj

more data c fué Jvantagst ﬁgf %é“‘?i)\!i‘?”c‘?ﬂ"ﬁj”&@fﬁ' b fﬁﬁwmg detailed
practical r G@Lﬂﬁtﬁiﬂl 0N 16D PRUTEERTS eMbsliimbitt tige iRRieN Kn Wohnfimbidnt ivith Sthe
data centers and POPs,interconnected by an |IP backbone, e service

provi der nefSAOFRE d@%ingser networks) are typically connected to one
or nore of ghetrPERSERIFAGON OF e BRERIRGE connections such as T1,
Frame Rel ay, and Internet VPN. &0063] These network connections
typically t B03InEge ! di anwheipitic Wdﬁﬁﬁ%’%‘tﬁwﬁé@%@@iﬁw implgmeptation gf an

addi tion, a.uEldimERoFRE gr&ENQh¥entifl,r astructure consist of firewalls
for securltﬁmll purposes, |oad balancers, switches for

i nt er connec gt %\@rms@é@mmgﬁmwaﬂvmm pritreart dhat islused for gadiiapging
such as Int [ S er

Domai n Nameg gr 3‘3}3?%‘('%\}5 t‘ggbr?f @g?ﬁ%ﬁnﬁ? Wﬁ‘g ﬁg@o l%/ql r%ﬁLM| ﬁkp?}%nn%lgng
into | P addecswmtinkgratdends. ver sa are al so typically real i zed as part of
t he networ k [ t. n i he ..

I nt er medi arwﬁyﬁt%‘aa %sa %‘9‘3 ﬂ % mr%gsﬂsl%ysgmgsv{n ? %%*ﬂ’?@t%é’ﬁ@%?"é’%ﬁ‘g and
pref erabl y twosformstas wite mrdcm[ﬁme»(wmnai dcyordwemm afparticenabmbidinnent of
and redund swi tching systems inplenenting the

transfor rratatﬁ%ﬁ)egér%ﬁﬁgﬁ@ ng nmodul es indicated in Fig. 1. These systens
can be i npl@a¥Htiég 4isi mephemdis tiagrast @aidhowls Seercensactibu betheen twdBsteway

ranator SO PngBd FORA SreMEniANs ShERNE of SPRAGEY, SRurR, pfpen

as vari ous iotdnéion.managenent type nessages. For SMS nessagi ng, the
. core switching systens typically consist of Short Message Service
Center (SMSC) functionality. For MVB nessagi ng, the core swtching



[ 00691 Thus, the Internediary network is an inter-connected network
system supporting routing, switching, and security functionality
realized to support cross-network nessaging functionality. |INTER HAIN
MESSAGE TRANSFER | N GSM NETWORKS [ 0070] Fig. 2 shows a standard
mechani smin GSM networ ks for exchangi ng SM5 nessages. This prior art
is given as an exanple of prevailing nechanismfor interchanging
nmessages i n [owgxy rf. stife MRloHR: | tbﬁm&s%ﬁ{ﬂh&%@ﬁiﬁ 1B5ie 1128 Qtsdlutiod B804 kdst
In Fig. 2, MI represents a nobile termnal that i's Used to access the
radi o net worfknetind for sslegting thesient e womie lBsa)messaze.oif ieeqrdance avilplhe peesent

o1t ohi g Coiiliol IEGhe W vt o SHIPRUichgORAGEL o0 0 2 I STt or

Location Register (VLR). The purpose of the 1355 systemis to nmanage
the radio r %G Es Gakide cinpmumitedtsbows the fompatnveciMithand §Mlo sesspest tred
MBC 1S 10 SRR dhibBincifbd B fEQM kAGRPTN and other networks to

t he nobi |l e subscri bers at are associated wmthin its serving area.

The pur pose (@40} Fig. Visr diagron that shavae parissler inptegtiating of aeiMbdilnf t he
nobi | e ter mygq t:.ar e "N Stk DG , o
are got ) ng TABE Fie Bty B nile herkn, s alRErRBE M el S0 n ViliRh
gat eway MSCnaiwsdrk witk roawinksubecri®C whose purpose is to route nessages
in and out Z: N rk_hnto.other n _ hort.. .
sui toni ng. ONEPFESRELS s sch b bldBlant Bl A bk 58 Wit subserives
messages, Heddredsexr fivimon dRederstedwork| intoRIanddiatyheeteotks G i faeilitating message
i nformation, 1%I\/E r.gﬁ;%r esent.s .,'%h%t me sa%l_i entity that posts SMS
nessages intd% s (o Wﬁ g e gﬁ‘e is originated froma
mobi | e t er mijotaB] ME. iL0 iNat diegrimAhatt tiestixrs kg eurhies | fbmcht Mblthd ®lorth American
Ori gi nat ed ssage o ssage) is received by the home SMSC in

Net wor k A. ﬁ’@%ﬁ@wﬁgfmrk A performs a route | ookup function,
whi ch typi ;:wum Ettgcesx?sessme:kmh di@gmhenhlt kmbvishervmmllmasmgfer mmhﬂﬁ%mbar
recei ver of t ssage. .l is exanple, a HLR | ocated i n anot her
PLIVIN, Net %EW‘W&%‘W&?%"WWW B returns the address of the
MSC i n net wiyolis Brig! s 4 scheusticediigdryim 3108 VIWG ahh@teBRick SorSefs@ ThidBfiediary
(intended recipient). The SM5C | n Network A then sends the nessage to

the MSC in & S gicegrgpnee Gy REPE{eRHEYSES on of nessage to the
Mobi | e subsgryberigM3 ia Nehonwtik dhgrand @RY 3owsOthe tHRInRAKSAFEREIANER the

mechanismto work, in case of SMS nessage exchange, hoth the PLMN\s,
(r epr esent eteihpd REFHEMKrea0gtien 1oe BMSRestEcisacCrdancs wdt Ay praseahiv eher o

must be a bupness, 1ekaldRasicRii DillbiAdRla ML QRRIBHAT RedoBd gencration

exchange such nmesSages. [0074] For nessages to be ‘exchanged bétween
ot her typesPieFeshaithipraednistasdiyy netp, I acqpmes piskrhegtresenigpvention.

| nt er medi ar g)o@ﬂt Weor §s {@%‘%ﬂeﬂﬂk S g%ﬁﬁg%&%ﬂﬂ% Shathchd} t&ﬁﬁmlﬂfn%?vpécn GSM and

i nvention i rovided as shown in F nore detall ed di agram of
bow t he set A8¢Iwchameeiietsat i on and routing units mght be connected to

Rouri NG TR P B RE sty SO R il fepidoi i Frmessage
i I'l ust r at esexshpge eirguinarent, sploghentoanicabodimeativg thegireseht tvented.ace units
and inter na{?(}iﬁﬂ'ﬁi {5 a?s&%&%{iﬁﬁ%&%@gﬁlﬁétﬁﬁpg!ﬂ(eeﬁl;x{:l}/cmg%f message gp;ixg

I nt er medi ar accor dance w resent®invention. e car
Message Gatmhapsterniacmndifigio danembpdinposef the predenisinesndiopl e is an SMBC, i s

connect ed ugi tLhree.(3).links, to.three (3) |i h lersLl112 nd
Che.  These PP Ul it €ttt Sk bS5 gt 18, Bl utfng
i npl enent atstodaf | nterface Units (Il dimlin and 01 thru On) that

erform pro l..conversi,on as.s ified in Fig..,.L ecl fi cal.l | T
Pancet one” B8 rig o R R bl epREkble b RRER & GF pfmattod
functi on asMebitgfubsdditiet Bdehdty. sendi ng nessages to SMSC ( Message

endi ng andPE1 &30, 2 8eiipht ol bty e s PhkrgRss CpbBonl

environment numbering format,



[ 0080] Dependi ng upon the outcone of the routing resolution |ogic,
the nessage is either forwarded to another gateway unit, C, via a
routing unit |InphoRouter-1 (1R,), or to a gateway Unit, B, via a
routing unit Message Router-3 (MR3) as shown in Fig.3. For the
purpose of this illustration, further processing of the nessage in
gateway unit B is covered in Fig. 4, Gateway Unit C, in this

enbodi ment i feSeNRRCEEG hQc n’gﬁE rd&a%{'anpﬂ(l@@ﬁtm%%"m tp[a@yo%ﬁlmlf'lﬂmrfgce of a

shows the interconnection o teway Unit,
connect ed byn%ag%wtlmﬁﬁuéwswemonghmtaé ﬁmqui@mfwé Q)&g’éesmﬁﬁwu@u from

MR3 of Gat EWﬁ}‘ﬂgHgF %/EQE fd %V"ﬁcﬂepnﬁgéjgﬂaﬁ?ﬂu Uﬁratl%ealhe ekerh Rﬂ}'ft doml‘)ﬂ' Cﬂmds

is extracted b ssage Router unit at eway n| t 13.
t hen per f or meoniydmition (athe dempaste pfuting dataebha guesiaas miing srbigstetn, rﬁgcqrﬁeg to

nmessage to A&ﬂ 3 &ﬁ?ﬁ%g@ﬂp%%‘?}‘éﬁ‘ggﬂt% Gateway Unit, B. AU2

aut henti cates sure that the nessage is authorized
to go to Car PEFAIBEDIDESCREIHON (&t EHE SEVHRAIBEMBRDEVENIS: i cati on

1T oL RS (b S o S DY 3t By

message to Carfier,
to send nes smgaemrdme) wihrihid ieventi8h.s Th:ehminn wcmdca 8 ﬂmbbdguangadyay avvprk

and i f the destin t|o subs [, IS to,.receive..ne
SUthent | oot s A B RRHRRRaaEHe Wi SRRt el R R 8RR S8&
shown in Fi gscrﬁcﬁﬁoﬂﬂh@,ﬂﬁﬁﬂm(;ﬂﬂ;ﬁ)a mwssag'fhﬁchﬁm aeh b Sydtére is cfcm’(pnﬁd?cﬂﬁth

to another rot tln entlty ress' n Rout er -2 f
Gat eway 13) 8£é et (SHa?‘ 3’3 %b gﬁﬂ“’;} PH&Sd@%Mﬁfﬁg bétn dalica 210
functional i ttyanamdnitﬁfnmﬁtd of B pIESEREEM kOGS Qf set BLintdMiL ﬁmﬁmb@dmts

(11370 FHE SHREdhb ) AR LoTporoR JAPDCRL TR s bapbd el T o o
appropri at e tpnefofaatonC SV eusih® unkt M}bdehad Subme rigaes afShotv bxhaldins age a

Gat eway connected to Gateway_ Unit, 8 Thus, in the above
enbodi ment  JeprEeaiage ﬁﬁ*amesuﬁ% FoUSiag ‘ﬁ’étﬁd%ﬁkh Vare glse SR fp hey further

denot ed by '%ﬁnéc&ﬂkt& Bﬁb#ﬁ:ﬁb@re&of{mtﬁﬁt SMaYash) N}?'ﬁc ﬂ&tﬂﬂﬂlsa 4&&' ccﬁltﬂ% Ré‘rtcd
FBlI -3 F114 FR2 MR3 4 Queue | 4 Gateway B:

| VI Sb 10083 f"‘Pﬁ’f"’Pﬁé‘U'ﬁ‘Pﬁde%ﬂmﬁ%a ﬁ@%é@éﬂﬂﬁﬂdﬁ%ﬁéﬁﬁﬂ“&%ﬁﬁb@ww Sub'imber
routi ng decigh Qs e i Br dBidr QN7 Rk NAdRER ki M 1 bnitors (tjhe

[0084] The destination Tel ephone Nunber (TN)’ and the service encod
in the SNI T heglimefivedauslinks ggealdisenn in Fig. 6 are sent through a-

series of | 9%531 W‘B@%@%@E&Q%‘atﬂop lﬁﬁtg are dirkdll F\’:tﬂmfé ed tdEheDetbrial networks.

examned in nodule 5.2 to see | |sana|ona or I nternationa
nunber. ModUhesesexaeraadaneiwarks Memthm Vistleds mEvarks @etéhﬁrflnwmechﬂrg mtworks or

NPA/ NXX' T outgl g G %J.feéé ST?&%J%@E%?%&%@U&'&&HME ngn‘?ﬁﬁﬂt tcﬁfii‘iJ nl_‘,rﬁ{

network or a full am nated or por eck
to be perfomﬁguarcmvdctb@sct@omsam&cﬂxtﬂe wﬁmrdmmsmcmhm&smxm thj theke

the carrier ppl T, d 5 )
i nvol ves rou%R’OPﬂsﬁ ﬂg%lg lﬁgcglSh ‘gsr’ve%yce %@%‘é’g&éﬁe&ﬁ{ e‘%ngi“?‘?féﬁ‘i%"’ﬂ“”
dat abase V\hdsrmtwjhﬂhum Ciﬁthatmreh&mﬂnhgctadﬁdahcemmmcdmrmmaMayk (VIDA). A setof
real-tinme b The f refer obt.ai ned froma
Chird party Ty Ay el i dietne iR Rl BR Y pRO G R RR Rl e
dat abase acebsskuvibin Rig.|1. dag.rli fertser vhdv&/enofhiar st oftintermetiaty nbwecks, MD1 and
provi des re formati on abo th bscription. associ at | of
Phe. subscr t 87 iefmgrt Bt PRuos e B oB Raf tReseRisRs aerts MY dn
feed prefer adrl]ﬂwmallﬁgz Cettwai varibund gitevadys,afenated us (SMSCI, AMSTp E3HNIR, TWMSC,
gat eways suc r Servi ce n SNV 0)

ot ot i ondft RRARE ot of% S O st ieerbiio Thee R Pav: 8 PROGHagsEd o
5.5. If thevanwstityuthasl bwphenBpiedativanters PoldaRiliaty nétiverk (MBN)f Ag
two nethods is preferabl o.find the degqvmnlratl on carr.ier

one met hod, 4eip cgﬁmﬁ%#’f %igﬁ 50150 shwwy to e&R ppneeisd %n@eué}e@"

transformation units, Tn, in the Intermediary network., For certain specialized (e.g.,
10



[0087] Once routes are identified, then final address resol ution may
be attenpted in nodule 5.8. A further address resolution in Mdule
5.8 may be needed for a nunber of reasons. For exanple, if a direct
delivery (i.e., no store and forward) of a SM5 nessage is all owed
through say a MsC to the handset, then it is inportant to know (if
not already obtained in nodule 5.12 logic) the visited MSC gat eway

ofor et o0 MRl WEOATL ALK SHPARhEE R AESH Sl
t han one roumay bs upaisky edntehreatinp detvens ofetatamandbibe ipraseikt aventomn biraiages

th t state of each of t |l i.nks to.the, il b ib
These |1 ks SiEg > SuipPRBs ot e rd: it oL ko e BlR=hgRrore
servi ce provjodss]. Tha inesis! framfirmeton unitiperfing Hvatidtynef\tradpsfoinmtiok dshetions on

find the best route to deliver t ssage,.based on cert aj . ‘
bt - def i ned Beoeet By By Yt dfiobEr BRCErERERLy cbsF el pogdty of
next sect i onintefddff@linDdispaige bhielcsontieorke hodugh ho tanedASSwaddtes fch set of
desti nati on caréi er,is idgﬁgti fi e(il., gme or nmore filter nodul es may be

i nvoked. For!TURQHpjten uns hatare applisd I lhe MESSARE) FI acts as a 17

transf or mat i jg0s9 bk rbwtinghire® padvidedd Naille Ry IRErcafitRebAID (df @dbdtantially all)
goi ng further. This, ma%‘(l be_‘ due to t_he ‘Iﬁ)rlgfer‘ence“pf desti natjon |, -
carrier specierdgitg gt 1Faysiem psve On SERIN FEH &Y Prewisioned oine roiting units. The

resol ution igutidiUsnietdoOesodet 1sidedine@rostidd fof tRNGhetbdpr e GivélPbaed bl the
SNIT formatted nmessage is then forwarded to either IRl or MR3 routing

nmodul es i n FAdgresss infaymgadian eRgnied idhe dnaskren and aast op Yy nABISS ERyEing dables

appropri at e gaiSneyshimideviehhe I nternediary network for further
processi ng and delivery. [0091) Referring again to Fig. 3, the nodule

LI (and ot hdPOGH e gboveoieserihsyl emberisteabelythe prserd Snverdemes denoted in Fig. 1,

transf or mat 'sﬁ&vé Q gi}ﬁﬁdlﬂc QF iRt eBEh B SAMEID Yen IRP §e AT tRough

new message for the purpose recording the event of nessage

crossi ng t he/aboisigpiesentative ets ol gateways.Tie theawnves shgehingingemesseges duchi ag

what is kno . i j A5 NER i
W%SM S élﬂaﬂﬁfﬁl\fiﬂh ?g%gﬁﬁ E"ﬁ%{’%ﬁ@%m“ﬁ% u}?ggzﬁfi’&geméﬁagc

agai n passe firough some routing tion"no before
recordi ng t Metadvensordi databasat mbeted . in Fitermzdimy| egtwhtd (M) ¢hat apmire the

transformati | r.ahi v f (R age in a
per si st ent f‘%R Séag?%*rjﬁr}gotn%%n %&g@éﬂ Iggsaéggf?;lg‘%gé%é%r@sgﬁmqéi n Fig. 3
i S anot hgrtuNaWEgiAR&mﬂ'ﬁ%mﬁlfmﬁlﬁt]CRmi}lgﬂis thedS:c\/L formatted
message in ase recar i C ou e e L. many. . .easons
"ot ading. - faaE3he BRGOREE Ao M Flk 0M R REEES in TR EE RV
whi ch many telieingnalt ghrer fexsonatiey hentidned dn nyisi abiedihaitr Byl breakipg out the
systens. [0Q92]. Fi. 4. sho extended . version of FEig. .or _the
ot pose of _dachrd et iR ST RERIY B e St enFodRind ppevork
two units, dehoieeh lylidatibeshmidilarentiésat eway Unit A and | nternediary
Gat eway Uni . ich are. connected to Carrie .and rrigr B ,
ot ks O oo Y Boes S inS SRS Cariird deRbbess e BB Rh e freepageting
comer ci al | yasonai J:a'ﬁh&rfeaﬁcﬁrsuﬁzg@ pfovfdewim?mks llli’QB@Sﬁtchﬁlﬁﬁﬁﬂ?_lﬁ:NJ@kgethe
conputing unit. e of the advantages of, i menti.ng Joul ti
physi cal unﬁt%rmﬂg;%ﬁw@c 9088 Brone SO LY Uit e Tivsended Rk
When one pr ggmeaPitylantlche of Mor@daiRERers TRCHAFATE MENRERSSHAIChMGUkEiphalke A
over the role of the failed gne. The ‘%at evva%s are interconnected b&&
3

anot her set PBFUGEbIRAJIFOR fPMPYsee 4 distepulidsiery Bk rath reyap ditegyaiersnd £

4) . The rol g@fonhbitdd Bhd 1P BadkBoredUEIR dehifeel fAEBER Hetwid RS QEIMHTERRWORS) are
fromone gateway unit to another and inplenment queuing functionality

during the BPiEAdY conneeted tropicey oeg ofobs POTR asing |WigeiArge Netvark seneiogs

a message i §cHgh Y S8e Relah R Ihe@AvOr final destination network
based on business rules and dynam c conditions of the network and

routing i nf B0aH: There netwod eonngchians typiselty terminateen BRWVerkANd iPRbitEaAennected to

routers. In addition, a well formed network infrastmeture consist of firgwalls for security
11



100951 A sanple of a rule based cost function incorporating business
rules for final delivery of nmessage is shown below. 1. if nessage can
be delivered directly to the destination carrier via one of direct

| inks then the same nay be used. 2. If a direct link exists to a
visited network In case of roam ng nobile subscriber then this |ink
may be used over other direct links to home network. 3. In case of

nore than Or}ﬁlrﬂséﬁﬁiad 'bhl%er@ @\Lﬁ‘&ﬂés fohﬁitdtbdﬁke@tnﬂ?het@ﬁk@!ﬂ@nﬁﬁlﬁaxt?ﬁ\%&mu‘; other
qual i ty of serél ce, 4. nore t han one direc upporting sanme

protocol wi t#Heiiaped mﬁsﬁ .swg)ﬂ a§ I@é‘ﬁw deterEen Pystens L eietmierostm | A&

bal anci ng usph&ifaih N4 SM@(mbgqurﬁéﬁ%mé fo} fes®10inBidbRGHn dakd2K 1rﬁ?§ '[F L&dress
then use Indirect links and apply simlar criterra (steps | 4)

as the dir ecd VicRr§rspraigralsorimpically Geadizedsas PR of the aetypricast patent. on I n one
or the direqghody S'nrﬁg'tﬁ@%whh&fﬁctaﬂjsr i dﬁl&?{ﬂédl% A als QMaloY Bﬂmbuéé@tlréssawc

the congestion condition I'evi at case of no activ
store the meswtalyehe sistem praferabbnsaaipripes dnewr momnidypiealls wprera don spalability and

us 'n no 2 equgcﬁmﬁ%ag) p@géaggfag t@;hgg agsftém ngqz&ﬂen%ﬁ%q ggqs'fafr aaIm i[.d routing
function rrayndﬁclceumdmtm ngxrl eHuie mmsrcan ibo mgeamerited usnasmdumw standard
bus, ness 2GSRI 250E el SR S R ARE A e
t hough t he smnmnsfﬁs‘ﬁ‘d@ie(l*rmﬁ) hmi &MII.e(Fig) ﬁh)éarmes&dadessagm as e ras yaldds other
a0 T 1 o MR, Do bR Feie BT RSPy byt Spicify

| nt er medi ar yomxidt ‘dﬁﬂkart’rm)esdagﬁl Ecrmdz ﬂgﬂbre(gmms‘uﬁcﬁoﬁamfy d&ﬁMM&&ﬂ@ﬁhgmg, the
carrier or next net al a nor,
Chan one T 1 e spARa RS it et P f B e Bt abe SHui Caplre ayS)

t he sane deﬁncﬂamhqn IrFaddxﬁmrmiaﬁ mésaarguﬁl\@sms&agsupgmdcﬁ byTat€itibd Bmail
one SMPP (Short ‘Wi %g’e Peer to Peer) link is available to an SMsSC
then the SMVEBVYTP ARS™ % one a | oad bal anced pool and one of the

fol | owi ng mms}ivmmumuﬂgblswnma n%xaam@m frangppartadt bjﬂgrhelﬂ)weﬂmentmned
attenpted. Lri denotes the sel ected for sending the nth

nessage N d&HBYRE t ﬂ'é““teot“ﬁh’dﬁuf%esrm%ff Shah Massasr | BeRs 561 Bpfesol YRR,

sane Access ggiuty, 9980 rikey 'ﬂﬂl\ﬂp i aM /A0 MIMAR-And tie fke. Ma@e Nwitching

100911 Random Rout i ng: 1" "
systems mentioned in the prcwous paragraph support these protocol units on as needed

basis depending upon carrier requirements. Various backend database servers for logging
and billing functionality are also typically implemented in an embodiment.

[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 wvarious 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 (CDR.3) to service providers.
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(0092) When a link is highly congested or otherw se not avail able for
handling traffic, the |link can be pegged as non-active and renoved
fromthe pool of available links until the Iink becones healthy
again. The health check is typically perforned periodically and the
nmessage routing is affected in real tinme. ROUTI NG DATABASE [ 00931 In
order to accurately and tinely route a nessage froma source network

to destinat u@msy)qth\a@ ke hﬁé}ﬁwhﬁﬁeﬁéf@&‘k% ¥n 'Iﬂlﬁ'tmﬁ&% SRtvibrk @ +rﬁts§pportmg

accurate and up to date routing database. Typically, in a

envi r onment , FORE PWidching, aeshiecwdty dupctonplinasaizad a\wTBRIF CrOTN ety erktmysiaging
speci fied Hﬁ@&mﬁglﬁy formats. Each country may have its own nunbering
plan and there are tertain standard representati ons of nunbering
schemes at tIRCERMPEMISMESAGE SRANSEEREN &5M MNETWERIERt wor ks

L oper 2 906 5008 et eatyl flSHgh 5 DS oL R s

Nunber i ng PlragssagriANPY hisTheorr aftes givet e dANRamplecof pravhding ameeiaisimo fig
mb N ded
Mto three AESAhHebhe BBl Raftt ity BRI G TR Be i O

dot t ed repr d&®Hif &t Fign2, rMTmm&Mt:lnrmbdw toreinak ﬂmgerml:l tosueessftins radio network.

particul ar | an efl
digits of ac‘ﬂt 97 étf)‘ (Q)nngurffa%erhgg Prcf’seemtﬂhlo ﬁonge gﬁﬂ&lﬁ ﬁ“‘%‘é@"t‘i)rﬁ{%‘&b‘r‘
area code. Tierf commttedfo £ VisBordanpomeRigisies ((2R). Tlﬁ)p(xﬁmae o3¢ BSS s;&)em is
whi ch provides for tal of 800 055|b C ons. or vaI
200, 201" §5Gahss Recdsdiedngroe qat SoTRRIal VT Ps a0 Pigpo of T MSC
t el ephone nigdaeswiicHand dirgtt @altspiesh ftheCPmmﬂcbdth@‘nBumks(@@e DbbitXubsunyers
within the indicated area cade, Thi,s corrpgﬁgnt iS co referred
to as the NXBF6F APBRaGH WWER il SEHBRE Runtls PumpRss P is ffy provide
g 8 gponent b: Sut(s?.nbt:r iofrRation (ﬁ')tlfu@ mngg%)eggtfhgggﬂ ra@a/budﬁ;aﬂf/ Ghs%)gg’@mllphcﬁfmrk

posSSi ) i nati gnsorval ues e e
last four d ‘gﬁ (BHGFS getig BB, Fhfé’ra“’f"&’éhtq’mgb éﬁ@éﬁ]ﬁ? ECREESaRY, EIPvay
within the Mmﬁﬂamc@@aﬂd@lmﬁwme Mﬁvsé%ﬁﬁf-m&f mhﬂh sqgraaartﬁ%f is87
(0 .. 9(0,. 9 (0. whi ch provid for atotal o
possi bl e coRHMREE F’B?lé’“&ﬁ" ‘\‘7&1’%@3 5“%@6355%0%““’11”‘8 Goigy. (QM%QB‘EWFWW a
North Anerigavertil@ phobaies SMAGesa eHu%‘l@&u&x?RE@EtEﬂ fIR ﬁamg ﬁa's&%cmser
the NPA/ NXX | evel which means each bl ock contai ns about
nunbers. Thirdormagies | IMEsrepsioptsndosswagsqeet entiox et mests t$é/1$ meﬁﬂggﬁ joto an
digits of agfglkephone Nunber in order to find the carrier that owns
t he nunber block, In order to route a nessage from one tel ecom
network to H§@2hBhen iaf mpsseger BuRijsinaedafiorat avookile terminatl Midn distivask A, the
direct deli

}ﬁ% &&aL&?I\-ﬁBH@ Qjﬁégx?aﬁ dhlgl'egﬁg e,amsigfd &Es‘sahégrll% Jedd a)f by tPe home

necessary tO e carrier e ne rou
nmessage to SM@Cazoﬂ‘{mw&u’gsEM BMISC iy Netkark Acm@nbeya tdwee lgakm@yctloﬁowlnch

exanpl e, V\g@ﬁﬁq_')ﬁ ECCE&&@T.I ?ﬁd{ h)%tmf mSMP BWOH?M IHE%( : ﬁ%%r’?% \ség ghggnésgag'e.t In

emai | gate then"rou
internally. th}SO‘@@ﬁIpld-IGV\HUErIpCMIm mo&hmﬁhﬁﬁi eNdmymﬂch& I%ﬂdﬂb]{ in Network B

oot o B HETMARLE B ot Ak RLMBED: RRFIERL A oo

servi ce pr osubsteibes (mlsmindrrmxpmam T EMSCT inl WetW iR Amancmnc;se;he message to the
i npl enent e rel ed nu ool | iS.Jn effect.. .
The manber 1S5 1 HPhER 55 PAERT a8 FrnsRl AR s S Foe{ﬂ%#‘ﬂfﬁ’afwﬁﬁcﬂgnga
portions ofNetWerHBal | otted nunber ranges in the NPA/ NXXX range.
However, rtions.m till contain a f unbers u

by o cnr 11 APOBHSF I Rove ttudel dhosfaninr o Eoisolortat o/aS it ettt

admi ni st r atboue ttmmmr(rapeﬁem&d bh Metostk Aslamh NatvanlR IBy\Whest e ofipBtitle and

nunber of T | ephon ers ar.e.used, but the k itself is_not
owned by a BHFrTE %e.% Eiie 4 SR RP shreae db B OPYAGHA torgrehnge seh

messages,
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(0099] The routing data systeminplenented in the preferred

enbodi nent of this invention is shown in Fig. 13. The systemis shown
with reference to transmttal of a SM5 nessage fromone w rel ess
network to another and how the routing database is used for obtaining
route information. [01001 The routing data inplenmented in a preferred
enbodi ment of this invention is conprised of: [ERG Data Updates

carriors v efar e Bohiads b PRl IRGSen BREDGRS Jr W Rudl B Tov,

Updat es fr oFDdMAeiDBEMtier ae fhitemediact mowiek raeedanian ik eecopdaovs whith ghe pRHXGt

data Portabl Ny .Paol ed ran Copt.am I S Por t
nunber s 803l vgllljt{ e‘rgi)%vﬁgsgesf's %ﬂ%é’??g Iihtgrﬁ;%’%z;p{3 P’g{ﬁ‘g& 8%?%% 3518%% %13 %gé’
ranges [ 010frinsBometiaf atdeowibgy enitsnfnightreiei comnecedobt provest aml raad wirehss
(such as NPAC ugdat %%%}, ang. oghers are obtained periodically from
vari ous souP¢EEESIHEYHTi" G carriers themsel ves. The information thus
(igt ai FggOIZZSLNmF '%aﬁmmmﬁmth mmmermml 'mgfudrattq‘ 2 B SSORES mums;}r Fig.
. N MUrther shows .an, exa .0 message.exchange
bt woen ¢ o S PLFigod TG POFRUET SETAARIOR S INEAR B0 RTaRe oy wd
routing di pintdves 2ade fok 3 dardidr Qahecidd [dire@B/Sto M Widriaedifry’ i GREMEthed WithhBe
net work' s SVMSC $13. 2?. Here there are two choi gq%s, &he SMSCfE‘ﬁ“?" 2
may resol vePEHat fveniong dbe carsier pienaggriR vy, Whkh{gr tr BuBREe FfTRis primmRle

routing dat ghassviboads ctaal&c&msln%rmammﬂk& td B%ecA3) REhAdM S WBIL LY and
routi ng database, or the SMSC (13.2) ma;i choose to sinply forward {he
message (130Hg)Thege tipghangdless ipenesifiy exasplesad ¢ postioyat implqngiptasion of Interface

perform ng DREEES Ay It LA WA W) BB p@ IRl REVEI db@rstdh dsRBediRert 21,
In the fi rs{:r %ﬁge, t he SMSC ([{?ng) Wlp|| heg\ge to appresnd a geééti r:gP?]%gn

networ k i dePitecifically, Ik fupatamis as gntInpet ik fagacqeiving wevsags adplilcand L,

instruct th ' ; dedy ' ' | Ler
for the nes@ggieun ?@%@E’ﬁ’é@?"ﬁg‘? casg%sgg%ﬁted gnkggcs:gg@df‘ %G?ng?a%glnﬁg jtj“oIn

t he | nt er netfiddion tpifurvdoning sy Iterbek binits for sendinsantd; rpceivipemessagasi bHi, LHa,
networ k perfar L NpwhisC oLt LEQD Ayt r

o the 1 nt Se Ay T Berut ooy Rshiss iR FRNRHigiph fyRosRlg” "Bl
al so shows uensfo8NG thtainedbios %ngiM@SE(g!?ﬂiBtp Renn (SNBE )apratcelelaimatimassages
data feeds fr.om:NR 0 . i ! i

further coanhf)g/ sfl}lcgﬁg t%g%&gc)):} il&%ﬁﬁﬁﬁgﬁgoi ig ﬂ?‘?""?“%gaﬁagﬂlu %3@&2‘?&%

I nterface (rh&sdgh)showndn Figvieni Siouilarky [Thend linsandons ohtgoing EMD mesiage in
a routing dgt se di b needs 1.0 erfor ot 0
(157 "ot DTG BB 5P Hebbima sulr gl sEOLL FBCH, Sgpe

in resol vi ngninier eesiagé urmbfoonstion| hasdled awiidn i the Hing. haddleSQinitg ue rohataster

f d h i 13..14 . he i nf i
FACR I KA IO NEL ST N S e, T
not appl yi ngwdehGIM Mgy ang @EGIhchannttr poy, t@dlY bartiyl mkgpinigas shoskingn Fig. 15 as

according to theébove description, which is needed in any practical
i npl enent atPSA*™B e of the reasons why a network operator may chose

to [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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resolve a route nay be to reduce the cost of performng a data dip in
the Internediary network* ROUTI NG LOOP | SSUE [01041 | naccuracy of
the routing database may pose another problemin the formof routing
| oops. When an Internediary network, for exanple, forwards a nessage
to a carrier's network, assunme there is a msmatch in the routing

dat abase between the Internediary network and the destination
carrier' s nejufikers b plodis RRSBHEARLE H: hakso et | ihd B
re-route the ness_ea%g g‘é’pk ?@%ﬁ%’erm& %Otﬂﬁ%%?%dqg a%‘r&?hsgﬁ&r%% g‘&’g’*’%
bel ongs to afieilis meghanissr connected to the intermediary. The

| nt er medi ar Yoy 1he nlddks ; J )g :
entry. [01051 The abovged%g?zﬂ%ﬁeg?ml nigggtﬁl,t %gg@ugg@{?%?%%fb %@Pe? Z@.tmg
Wi | e t he abiod&apifensiaton entity odled RepuenExpesdencRowter- FERxafiiapepast of RR,
nunber pool i tabil i il ]t ' ch- lner £s
25 the Cont e oRfeROR AR pucbif: bitfeRanhah o o hefk o SEBL GO EGRARD
carriers, sitgpphpnenenba. Fheexamplend tiefdesatigesieplidit @6hbdtfermed esqaired is 10

B NI T e
SCENARI O ANITheDEIMERWGpERE Ao AFdOhlisiB:d ORPARnaRiEN g0, MdCapendsl tht Qrd@SMde

networks and,_is_ al so.increasingly being allo by wa f

i nt er connect'PERPAYF et?rg}r:‘ﬁ §¢%@%}3&§eﬁg&%@&%@d@my Pgﬂﬁlsmr formatted
conpati bl e EpwWbIrassdger TOVA and CDMVA technol ogi es. Wen a nobile
subscri ber i LNg on a partner, carrier network (visited network),
t he subscri &@ﬁf@hﬁ‘%ﬂat% o RerRmRg, abayes P “t@'hf e® pen b
Locati on Regkdhyte i dsfpf bverlaf areh @6Rs NLd partikularBeogbigiiy hieg, winge floRr riie
can find the gat eway address, for term nati n%?a call (nessage) in the

vi sited net WFKCOUH B Y isuEFIApeotshy). athel ARy aessrsentr FYWardRE stoatothes
delivered t @aisfi@nia06® ametoMahK eMily GoesRb RduleR 1 (AW if PigaY, dHidhCrenerates an
message, dependi ng upon the technol o%y (SM5, IMIVIS etc,) aver 557

or an | P baS%¥f FRTEE sk seichdrlrphopopualier SNgmag Sequiginating pebscriber
nmessage is gl inahfshge FalldaCdRATR priRm withhd QEE cotlDGHIHETdrSRestdRE i 1hEh

and finds the roam ng gateway swi tch, The SM5C woul d then deliver the

message t hr SuYRrded & fradhan sevitsientitscated Reguler dixpresvien Rypier-a (BB vakigale
of this apphapkhnbds tﬁlkwauanf f&ﬂﬁ?ofst%@ﬁeéﬁ%é. e (gxfgiguﬁ'fﬁﬁx?mﬁﬂd!;/ Yhe ¥AGH

a message coul d be delivered directly t he Vi d network b
queryi ng t heespge fogme|of dba ewpptiunito EHaor bH (Hoth imdlit3)dnr tresmitgngsthe error

nmessage wou r - WLk, f eam £ he t
Vo1 ted net moRes ek R Sfehilfig etk Mthet TS 1O R 5 5 Eploys
i nt er - cont | merstraRting/ fonGionwldy adichds ddseribed dandrdbetsdn. a si gni fi cant cost 24

issue as th %g{b‘w t
managed by @gv rai se%?%g%@ﬁ%g@%ﬁ'gﬁgg%QWO@g?@gﬁ a%ﬁégﬁ:{%?{l{g#%f
wi th the ara setidf] roniypg etiting ealledwiild Réenavin (g end Bie RomtendnFRe)asre Figan.
EP net wor k S i al V] v the SS7 network for
el fver ng Cotoflr, BAhANL BeorbOnle AR Wi for B el BRI ofing
several ef fsnteorial of heost fidwdon Yepeding dhoo diek BRIIgurstiongprevigdinear dhe higntor
as Sl GTRAN. _Vqi. over..l P. (Vol P) tgechnol i.sbuilt on this del ,
whi oh of f oreQUiRE ¢ Bfesatich fPhie 143D & Ha R £ e cbmled o the
based s oljutmmming Reagjubary Legignadtion dater hl%fhlriLOEntTtb_GFé,l int @4towsly Ardenotes silik,
in accordance wt resent invention, provides a mechanism.to
opt 1 e ¢ HEagr b HoskY ERED meaiBasi Misnkr SO Kiribe halF AR At v
Wh T enl - (o o red e Foed Tand ab ey o auery homs. | oeat L on
Megist o ¢ HOPS Rpefind ek the oo SR i ol Gorm 0 Eley e drpripR e Sihe
nessage) difoeakded foOander @ifeivay @niti Sj viadh RALND it JaiORBNter-1 [(ﬁ?,%_]& to a
S

Fig. 8 illustrates,the above inprovenent_as an_ _enhodi nent  of,
nventi on. BRieay St Beafeniouting B MersReR ArL (RS Bewiein Fig. difa e
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25 of traversing SS7 (although it is acknow edged that not all the
nmessage types go through the 557 network) may be significant. If the
Internmediary has a |l ocal 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 I P network for nuch of the

di stance bef 3: i - Vil Si et Yet

advant ageof Py s oL WO RblBRoR huthe ph@Eiol e p e Pibnen Pl tRb o
del i vered. Bin HigpaditevgytUnit GomiShEodineat isShBiented tagCager € Grot shown),

REPRESERTATI R R0TR51 oW BEiEReR o BREREE voll ) ik Ry e

addr esses f otonuentédoby 2 dipgibuell qeemggsysgmt o Therikessdgo nfervedrdéch&ees MR; of

dd i . d . her,, Kk
s esses i Ly SR QUSROS Al PHORC PP AR e
t el ephone nuRdser unit(MK,) inFgeveryamni e MRAthan péskdrine bugi Kalidatic sTghemessage

| nternational .Mbhile Subscriber | | V51 b, signed with,
i £ pre. 7o BB e e e mgmest & Aplereafity pof A oGHREwE Ui, B. av.
Sonet i mes t hauhwlitag tRe infse@hRNRalRUARCHataES NGNERNE aithodadae ipono CAgRER
POTS (Plain A d Tel ephone I%ste access. , 101141 Thus, 1 nh order fo
send a messd@EEEL0 BBV REURH Bs dhe gunentisprion ets v oluss chgplings e-gpi Carier A
avai | abl e addreme®idangod s sReiapt adCrief, ® o tBe aﬁgémmg s@fscliber li$authorized to
conpatible for the type of nessage being sent. For exanple, a text |
message coul YEBIFFBAT AP 2BE BiaPPYEHeHa e Imigsagng GRENRY:fid ibde destination
Wit hout any duRgsib@ is laNbWEd Rt le@iive HHOWRIELET ThE AhithéhtidaRYinfRASRE 8 Grored in a
service, where a nmessage can be replied to usi n&é‘-% reply address .
(wi t hout typIrajsians deabateTehowadr gs a Databayst ) Halbeddaryessage is then
represent thgnakddiHatdi\d rQRMG 8RS cﬂ%'ﬁeﬁul@ﬁﬂiﬁ%&si&x RRuiehe 2 3R For Gateway
protocol /gateway address that "is Used for termnating the nessage.
For exanpl e Bliwhasedunptignslifydete applytlesdtanneiag Sinctisnalinveand feyaardothe megsaggmto
origi nating kg ele iRRF-coihkd8d fneMRAdFS a3 Sr L‘ﬁ}%‘ﬂ.dalevda?.ﬂxﬁtql?z. .rﬁﬂaliﬁ.Lixle
| add I'nating bile

have a return emai ress associated to the orig

devi ce, everhandleradhils ordllby ofdFatewayrnsBhforvardstht messegd #ften agnEpriaty pravocol
101151 1 n t R, ANQYE MBI Subsbribet MRS h Ro W Eytomway Unit,
addr essabl e Irrllt er nletD ogirrgéi n br"oiamé3 figﬁa t*é%%ﬁ%ﬁ%‘@%’fng%ﬁ‘,@‘ %n (If?#él'?a b‘i““'
preserve thd.originating Tel ephone Address in the new .address

t t o i - [ ,
o gi nat | ng " Th T U Blor €T M0k, Thies e MeRE PR, B FRATHE ME g
net wor k. Fomsulseabgyldenoteby M toakbihk eoureoiniCasivay (e MS,, 28Ey t2AUs = RR; >

pagers) in e it S S ve an, Qci at. "800 t

nunber. In ??‘é"}WF?ﬁﬂ%%ﬁkgéﬁhﬁH%er ?ﬁ%%wagﬁ%'%%b%"&{h?beﬂégggm? N

toll free nyeissi & tMhipr@eishabe nwsadper mdarvenofat emmbaudbfabduding udicisipn? Gend

anot her und?rl%.i n%.NANP nunber) in many North Anmerican networKks,

t hese nunbef USR8 hecessari | y work (nutable) in overseas networks.

Under such ®OUTIMNGRESSLUTION Dbid e subscri ber with an "800"

directory ni%& ,Eegds, a. rre?ég@ﬁ t?\@%ov%r se%é subsgri ber ’Eft,‘l:nd i f

the oversea Lhe dptipation £ EX TR arssthe e igsy oo ip the SMY

be necessar Yori@tted fesshd SioWwndhany &t wertkhioOgh £ PérRs @fitogid'@odules shown in
Qrary .or _even ermgnent routi.n

originating _subscrjber usj ate : | .
nunber and ﬁu%‘rgtﬁ] oo A T et Bplile B ot Baergpal QY-W‘“‘“”%‘
nessagi ng. AGkB& 1 Mdwald D3 ea@iing el SEUsA TN oleAd s 6ldgi ANPARELX Youlifg check
accor dance v\,itE@ct,he present invention, where subscr’ige ers.of telecom
carrier net fioPkEsiEE thdadie ORRUnRHANESIRRA s 1V T R 1T £ 18 digif ieprjrmpiated or
nMessages NByork@ M TRAKEReRY 0Bk tefb@ncd I MidhleAIAr §RSEE poifbid MahbiRe
Internediary network in order to facilitate certain tai/pes of .
messagi ng. Atvekeioding the sugerlibbasgd, pr the sypnlisd (Tab Seeqificalhanedule 3 ddvolvge

route lookup using Local Service Management System (LSMS) database whose data is
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routabl e address in the SS7 domain. This can be done in many ways. In
one enbodi nent, a set of virtual (but nutable) tel ephone nunbers in
e. 164 format (explained in Fig. 11) is assigned to the 1P-SS7

i nterfacing gateway which uses these nunbers for assigning tenporary
routing nunbers (MSRI4s) to facilitate nmessaging fromSS7 to IP
domain. The Virtual Address Lookup Table shown in Fig. 9 is used to
map the realydrgh HERS

whon the modingaon d2pSed bkl oo Pleahiny BRITR, ThCR0 or i B By
re- di r ect ed obtgined drogra thisdyirty Gmlcsmidm thatrmaiesaing a msﬁengroaxppnmg dntabase

e g A S e e R

perforns a Sblwd ﬂ%ubﬂcngtmmgucmtm oﬁthé Msgrlhqumrwowhng thmcarmandtworﬂc IBSHA

MAP t | t
Fout | ng. ¢ o A8 B0 3G el hi iy thphifon "B AHERGhe s sy
C3 net wor k Bmhtaelﬁhmmaftaesaghécmhmmemsyﬁﬂge into the | nt er medi ary :

network. Th 0 as vir

Cubsori ber o MEPHer i Refalidhel RubbRefif r8bey biriSeumba i Bpl i dipe
virtually asoﬂhtrgam meplersenidsicnintber gortabilitynthen orrchif @y mdBbadik brefﬁﬂ:ly used to
nessages dest hese .sulyscri be s are assi d,w n

Moet oe® n° P P etiahi icr da obf MebiehY e PORF SAPOIUS S SaI 1 b
557 networ kene he:HL 8k dTdidssl ﬁ&lﬁsdamrtlmuﬁxanmm%mttd |ddabdsat ie dhuild from
Fig. 9 shows,that, thea\ﬁi ‘hﬁaddressm oncept |é$ﬁone of mamé1I0 .
features i npYQEHen quaRie SETRENTnd LY PFRYETES: o npiigt mghodis Lo
seaml ess trpasir@ra @émmaﬁ&mfe &y 008 %@dhf mehod 6 YO hie AP SBMALIBR]  Title
The virtual ressing and associ ated address translation is

typically saﬁﬁgﬁtf@d 28Hdn GYhishh P Ot ASQYCEt MShTEM MmUY tovheTright) Hgme
| NTERVEDI ARYod¥Ed: F |

NETVORKS. 10100 Nar 1 (o T e PP e POl T mrmstion,
reachabl e t WhighgRn Bhusedrio sbirect Seme carvipg aotwerkag well rfe FORSHRS nﬁ?m@éw Eer
provi ders. &epgpdbag Menéd‘]ﬁ nfRRRG ik FgSs0f such "in-between”

net wor ks, the uallt%/ service and other feature sets supported for
SRRSO

bri dgi ng i nl"@?3 igfley the desghatiopd NafstidentiBetl, then abl @ossittleroses (direst
cases, a fopwendil @t MY Qfrieks TRARAE For HeRARE 5 n@gfd&é&ﬁﬂ%&gﬁm 5.7.

m ght be ditferent Tfromthe return path iary network and’

system t huBheseripitesaeeypisnlly eatict mémplefcmdl detarmined dufing/the poyésioning process
i nt erconne }%ﬁﬂ%g network capabilities to provide nmessagi ng

servi ces. e flexible routing nmechani smdescribed by this

| nventi on aMBlDrfcgrrovine ape tdehiified, tthaas il addresn rrsolutiore mexyniree eltdngiad by

way of conngghjP8gS zf?dthBPacﬁJr?sQ%stu § de&l?%‘scmaﬁér}i’éq%@cfi‘oﬁ' a'tfiamber of

routi ng data, as wel unction | r ea
rout e the nesenyefdrexarydefifisdirah ddunge(s;b | nnstanednd ﬁrrﬁvand&efa SMSZ%aage is

Shrough. an ARy Subf L LRE: 6 A st inen Bis TnBorieihilitty G B acy
]Ic:I g. 5 Cﬂ._n u@tmmgn moﬁa!ralSelegc)ahavmdtMﬂmgatgﬁhﬁWm?ﬂvehmlslseiyﬁmﬁhedly.
or reachin i cul ar net ext ho t ewa

bo oyt of AREhBY e o bt Hos e A BeeSter [RERT Mo S MR R

I n f:gse of [adsy If if-ons thad armdifaaﬁ yosdidteherkmodild 8. lum:]@mmm&tmﬁtmuﬂes
cou connect i.n, nul r

o er moat mesBoads stecoBh R Ste LY Bihenon i’ TBCeIRI By Refifes gk
X, Y and Por Qdﬁe&pﬁm @it ph, anbihgs seﬂ;izceafirsﬂdah@m.stﬂuh@ﬁmh@muﬁlcem may be
|nterconnect| ﬁftf e i nterconnections are, denoted hy and

12 peering P e R e D e LY iR TS EPeB BP0 CEprerdetied bsiess

Originati ngulbmtnfm@hfawmﬂegmmmeﬂlul\khéheme&t@ﬁﬁs the final protocol
conver si on message to conformto its ultinmate desti

of
this case, [¢4§ E’é’EBﬁ&‘ﬁlfﬂt“éﬁﬁ?Q HQR Pracessyvice d@ﬁ@awmwwg&tc{;ﬁ%@%ﬂne or

more filter modules may be invoked. For example, in Fig. 3, module named FL acts as a
17




101281 For exanple, in case of Short Message Service (SM5), if the
nmessage is to be delivered to an SMSC of the destination network,
then the availability of subscriber is not a factor and storage of
SM5 nessage for delivery to subscriber, in case subscriber's handset
is out of service or coverage, lies with the destination SMS5C. On the
other hand, if the nmessage is delivered directly through GVSBC gat eway

of the destln garrier to t he, handset and .SU uent.
units invol vegygggast nolfmthlﬁv‘%hlflbﬁg b{“%’fy lFm’ﬂg‘ﬁsgémaf‘}re"‘p@'f’or agémbg?ﬂ%%fﬁ%g/, %'s
t he storage oy lhdrhmmettm@g:ﬂ‘cmim ddhmaqimmﬁmawbmﬁa’em%hm&ﬁa’gs with

the Int Mul t di.
e ™ o Tl CUEL Y8k ok kR Eoh B 60 SRR USRS e
through MVB%R@WyfmhtMayewﬁgetm difen tihrevalied to cicel Tl 6AMR3eroutidg MO

storage of t su scrisber is being contacted res
o th DheC dedE i TRAS Sutbles Sl oGt R msTnr orRtpPie H8 A KR
(such as OPRmW ntwrmefitymetnyk GatfadRy ploSessifeshdideiideli ver the nessage,

101301 The. IPEMLRETFREAERLR Hackeempie Lo(sad lEh gl gptiies preteably

i ncor porat | Qx@r[ﬁd&%btﬁkﬁmﬁ&fbﬁﬂ%m%ﬁﬂb(ﬁrﬂhg BhQf@dine Meagdon hdddrating a pew
entities involved intelligent|ly stores and forwards the nessage

dependi ng upRsAEAEHEP PUBPE %@%ﬁln&ﬁ& e intestage srogging Hig boundary of the

desti nati on sp@&Mmorke S ﬁi@:@s&iﬁe isl genérﬂﬁ'd Gewhdt Retkdoqm a@e.imﬂﬁ’om sIfhRY I8 Fig.
and forward capability, then the nmessage is not stored in

| nt er medi ar - gEiBREY Mepgace foagaaspassdttireneompgertingons trrsiopmation Jpasiules
and formrdb@ﬁp@mmr thd DRt ﬁrh@ditﬁﬁaﬁ]”ﬁg'e AnipIB&HYah kumys%tt%ﬁb@ﬂ?io

nmessage until it is ascertained t e nmessage i s delivere

the int ende@qdélﬂtbatéﬁ#iwesrmesgl‘fibg‘wmaﬂgi pessrpe AhArpersisieniofile flermab {or defyg and
tit |
entities in eI’rBlechcQ&nﬁ% 2L ,ailhy 1@95W@'hﬁctﬁegrrﬂi§§foﬁn%ogreﬁﬁ§n¢1ft &:ubé}ﬁs! fe-sML

[0131] Just as in 't many ot actors exi| Ity o
Wi ring the fomeftedy maesghge rlaﬁsﬁ*odmﬁmeomcmd; twdtichic codlibegused fohemmuettasons
source and g e

ni ¢ based SR hRaBRl, hlchnoRdf s (G DOETRRSAE uhfbnlinih o8
MESSAGE DETMMERE&RDf@NEMEIﬂ@N Hﬂﬁﬁmﬁn@OBZ] Every tel ecom net wor k

el ement ge”’ﬁ{o@ﬁfﬁgl %8} L or e Eiécﬂrefrzil% (gflf% 3 151 g@e wtaﬁﬁlﬁtﬁggméh y

records are &sand ans
nmedi ati on sf«mnemct mcuamntﬂlgl 4 slepesivb amits, d‘ﬂlmet,’r b;cbnemieémxjr éemwdys UaiteA

Recor ds. (WO Ml laley R 3. R e 0l sy EERES R W Butmer

"nmessage- cendtwbrks wamctivady.i OThesd ghthﬁuypnmmemmd rwamplanmntc?lhﬁ Mﬁ)&maliy

generation ss i s detai 1331 Fi g. WS

Tsages ( ABHOEEE gt 2kttt Rroerdiissidh o, HGT crmBhdie Tk oL of te
gﬁt ewaK eRt hdvﬁﬁlﬁg(bd?‘iﬁip&dwﬁ&ng ﬁﬁdt@tﬁﬂhyﬁaﬂ r’dn)ta;] &St]:ut' ﬁﬁYplﬁﬁ(ﬁa fo@ Wéakdbility and
t hrough the,_l r medi network s Each, of the gateway entities
' the. Gat ol RSP WhRETA PrETFORA S 1 Barie BRI PRECEHAC LBk PYer
the Fig, l4the kaademelfﬂleﬁhﬂéeTM&Wﬂ@@rﬁaﬁ@ﬁl@ctédQef5ﬂoﬂlcl'ﬂﬂ%fﬂﬁnﬁg§1ﬁmty
nmessages get .tr sforqfﬁgand roout ed thro%%h the system These traffic

| ogs are tyﬁ"&% igpribyteq Queing fyem Gie. 4 i e rplkiof ﬂﬂ“ﬁ}lmf By tRepute e ingigh
many ot her gygleansladstlges FRIMTBAS g z(thxﬁtsto%Hﬁﬁ%n%ﬁpﬁaﬁfeM@ﬁuchﬂ? fhRORA Sy
W ndows operating systemevent |logs etc.) may al so used in the
preferred efSBEiHREHDSBf this invention. These logs are stored in a
dat abase orcasfrif@neysdfmM (Dill in Fig_ 6). A set of stored
procedures is then executed in the data store for reconciliation of

t he recor ds®8%Y The folfewing daseribes howr o rresyigp s delivigrd: inethecrsst dep iontlinel
final data gkeHagok REvokiD bided 19116311311‘1589% ant EynekRicAcdnlBBng 80 thE fedkdB and

for a nunber of purposes including display of statistics on a
vvebsite, froptingdafasmation. orevahsasbiupetipnp fr detsunining 4a epdmalgpute grorvadedleo

in the literature. Closed loop cost functions are typically possible if the routing is based
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billing data vary fromtine to tinme. For exanple, if a nessage is
delivered directly to a roam ng network, then the nessage nay be
billed at a different rate than if it is delivered to the

subscri ber's home network, [01361 Although the process of capturing
the MDRs from network el ements depicted above is fairly standard in
the industry, the SM. file format (Fig. 6) that captures various
intricacies e o

tags, A oxap0r wetd AnIERSERE LRSI uf s A QbR o
in Fig. 7. baaguded thewihg cos?r,ﬁmct:gmmmcuilwxleb@m émﬁrmtm othprwised
nessage, in .
destination @g?ﬁp}%gﬁg p&fﬁ%‘%‘g‘%gﬁ r fish, 9“@ ogftg&@gé%%tréﬁ%ﬁ%%gggﬁgewammm
t el ephone nmfb@cosfﬂhectmxa emhadditd?indmc etp“nﬁs&mtxsngﬂémsiage identifier,

L L o BB PR Ll RSN By s

system out gixlingy wéseagee iesloowFeddwner, item 7,6 represents the agent
that recorded the |pg j.gnal i ng
Unit (MSU) count |npt (S GJ“%';%%@W%“ gﬁ@ﬂf@gp& éﬁswﬁ&heﬁﬁ&@age 7.8
represents the deli ve?“”g?%“ 1251t '(?cfamimy d&H6t es the delivery

nmet hod used. The delivery nethod, for exanple specifies whether the
message i s deliveretd Uit ¥nf oxlggs toyavisitpchapiwoddn eqsp aft rpasmingonotiiet her it
went through anot her sukseberetierathis link treynbd uds@d avepities dindet litkado Out agent
t hat handl ed t he nessage miwoikhe out put boundary of the system And
finally, 7.11 represents error code, if any, encountered by the
message during its d ! ATS o HoRndlHn? ks SRCualfBIh i WdRbnoRERET L ed the
|l og record. 101381 ThF @ & S nent |one ove exanple
are a representative Pi*s¥*6Y° E?'@ﬁ% in SM formatted nessage in the
preferred enbodi nent. The SML format permits addition of any
arbitrary mark up tdagh mee e ewldred inetugraringsipme arstond with ¢ ng and
transfornmati on nodul eguality ©f sshdk@dnatrittasists ten brform Tdag barsnclog uPng ags ar e

t hen used by post proeessthgay®@ing for anal ysis purpose. 101391 Itens
7.6 thru 7.11 are caIIed mark up tags as indicated in Fig, 6 SM
message format. These, m';lrdhuvnmi 8%, ek uéadaag&ng,kép.% sty Jimapace

format as new reqw re supported in
the system The pur po%@“"@)?m[”gg "H‘\ﬁ%’“h‘b '?ﬁag“”@“ °8°“c“8?ﬁ7ey addi ti onal
information to recording and analysis entities (in case of SM. | og
message handl i ng) d&s Wpisesempbenpoggtion If bramor thia disastpr ndired! baks, derthes of t he
systens. [01401 As caimklrem se@ngl uiiththe Edngostid] condimnddd asl@tategn of routi ng
and transformati on nodul es i s nade possi bl e by nechani sm such as SML

formatted | oggi ng tities, which fer erX|bI|t rdi ng
SpeCI alized data u?:ﬁ in ¢asa of n? ar.tiva ““%2“““5%@ b Iﬁég ?%)

TRANSFORVATI ON' AND MG"'ENF] fefay 'i”ﬁ‘fzf‘ff”“rﬁ'ﬁ'“b‘?“é%%‘?'“ﬂ"ﬂ%ntu on
(Fig. 1) specifies a Yeingrpedaalyanl & miputes. aith thi delayspybling avers Rt ¥onpri si ng
a set of transformation and routi ng units, conbining either through a

pre-w red | ggi thro ut | ogi.c, i,n order to accept

P ocess: andliOBFlEhs oo Jueiod oheY B Sfleoker pitt o iton e BB cnethe
(wirel ess) b@dinwey kgmﬁuéxﬂmﬁcheuhefropree&em, dnMIMB inR#kagd-toda phﬂlcbl&ﬁ&aﬁm& is
Fol | owi ng. t dpespushediitonsh =% AP SonardEhay Bied b igh psains roscspe i DEsble
units that R @ﬂé@ﬁ@éﬁﬂﬂer"wmmi& Edidvady. SUBIOS hieRighPbe flfidsted by a carrier
i nvention. Furéﬂa the invention or its enbodi nents does not

precl ude gelRdPdcedipd W‘WS@@M%§¢%@FWa&S t hat conbi nes one or nore of

transf or mat |, GATPRAUANEEBRGOTISGSPeci fied in these tables. It may be
noted that the |ist presented is only a representative sanple of

various tr alf8Yr st h&ﬁmaﬁlfarw %Wrﬂfgn%bw pptiple ks de thecdestipition cagier or
part of a pgut hoph@fwdPkPAdhaBMancify Bl ACADted ARAT M6k 1R SRSIink offering the
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IP 3 SMI' SWPP to SMI Protocol Converter SMPP 4 SMI SWPP to SMI
Protocol Converter SMI 4 ANSI 41 MAP SMI to TIAJEI A 41 NMAP protocol
converter SMIr 4 CIMD S to CLMD protocol converter SMI 4 EM/UCP Mo

SMI' Pr ot ocol
SMIr 9 EITTP

Converter SMI 4 GSM MAP SMPP to SMI' Prot ocol Converter
tviPP to SMI Protocol Converter SMI 4 SivlIPP S?? to SMI

Pr ot ocol Converter SMI 4 SMIP SMPP to Stvi T Protocol Convertor

same Quality of Service is available fo the same destination. For example, for SMS
messaging, if more than one SMPP (Short Message Peer to Peer) link is available to an
SM3C then the SMPP links become a Joad balanced pool and one of the following
methods (Round Robin routing or Random routing) is aitempted.

Ln denotes the link number selected for sending the nth message

N denotes the total number of healthy links available to the same Access Point.

[8020] Round Robin Routing:

Ly # (Lot + 1) Mod N,

[0091] Random Routing:

L, = Rand (N)

[6092] When a link is highly congested or otherwise not available for handling traffic, the
link can be pegged as non-active and removed from the pool of available links until the
link becomes healthy again, The health check is typically performed periodically and the
message routing is affected in real time.

ROUTING DATABASE

[0093] In order to sccurately and timely route a message from a source network to
destination network, the Intermediary 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 digite 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 {INPA) or area code. The format of this component is (2 .. 9)(0 .. 9X0
.9) which provides for a total of 800 possible combinations or values — 200, 201,

. 999,
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SMI 4 SNPP SMPP to SMI Protocol Converter SMI 4 WA? srirr to WAP
protocol converter SMI 4 WCTP SMPP to SMI Protocol Converter SMIP 4
SMI SMIP to SMI' Protocol Converter SNPP 4 SMI SMPP to SMI' Protoco
Converter UCP 4r !'Jo) to SIvlIT Protocol Converter WA? 4 SMI' AP to SMI
protocol convener WCTP 4 SMI WCTP to SMI' Prot ocol Converter Table 1
Representative list of Protocol Transformation Units

2) Exchange Code. The next three digits of a telephone number identify a specific
Central Office {CO) or exchange within the indicated area code. This component
is commonly refemed to as the NXX portion of the telephone number. 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, e 999,

3) Station Code, The last four digits of a telephone number identify a specific station
within the indicated central office. The format of this component is (0 .. 9)(0 ..
90 .. 9 (0 .. 9) which provides for a total of 10000 possible combinations or
values - 0000, 0001, ... 9999,

{0095} In North America, the number ranges are issued to carriers typically at the
NPA/NXX level which means each block contains about 10000 numbers. This means it is
only necessary to examine the first six digits of a Telephone Number in order to find the
carrier that owns the number block. In order to route a message from one telecom network
to another, if a gateway to a network is used instead of direct delivery to the subscriber
using a switch, it is only necessary fo 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 cmail gateway would
then route the message internally.

[0096] However, due to a mandate by the Federal Coinmunications Commission (FCC),
wircless 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, 8
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 retuwmed the pooled range back to the administrative pool for
redistribution. Such a pool where a small number of Teiephone Numbers are used, but the
Mock 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. Tt 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 accuratety find carrier subscription association,
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Message Transformati ons Description Address Transformati on Changes
the original or destination address dependi ng upon specified rules.
Content Blocking Filter Filter to block content based on its
characteristics, Binary nessage filter is one such exanple, Black and
White List Filter Specifies the logic block that allows or bl ocks
nmessages to or fromcertain nobile subscriber addresses. Message

e T o e, e aulTh RO Eedimof TRRRIE of Je B, s Fesiensd 1

nessage. sSdg

copy dependistigsctib@feteheddyei iy Hee@@ay shaothe nrﬁtr,]xamqoutn hemm][aau tc an Intcﬁfnedxary in
char act er,s rom one

encodi g t o FEhGitap SRR tge tisaReechEEk FRGD A B3 oL O PYRoRgIn
to be used. nge@ment ation and Reassembly Unit Ablllty to segnent and
TN AT A AEANAR R
from one | ange@Bg:hhfhedBRIAYE Mraditionally, all Inter-Exchange routing is done using a database
called the Local Exchange Routing Guide (LERG). The LERG contains information
about the current network configuration and scheduled changes within the local exchange
providers' networks. The LERG is primarily desipned to be used for routing of inter-
LATA calls by inter-exchange carriers (IXC). The LERG guide informs ielecom
companies which end office or tandem office the NNX resides in and how calls should be
routed and rated so that they can properly terminate to the appropriate telephone number,
The LERG database is updaied periodically by companies such as Telcordia in the United
States and distributed, usually on a monthly basis. However, the mandate by the FCC that
allows number pooling and portability may sigmficantly damage the accuracy of LERG
based routing due to the time lag involved. Thercfore a real-time feed of number pooling
and portability is needed in addition to LERG database update in order for an Intermediary
to accurately deliver messages from one network to another,
[0099] The routing data system implemented in the preferred embodiment of this
invention is shown in Fig. 13, The system is shown with reference to transmittal of a SMS
message from one wireless network to another and how the routing database is used for
obtaining route information.
[(1100] 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 Virtnal Network '()pﬂrator (MVNQ)
ranges
¢ Updates from other Intermediary networks and service providers
# NPAC data
o Portable ranges
o Pooled ranges

o Contarninated ranges
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Tabl e 2. Representative |list of Message Transformation Logic Units
Routing Units Description Regular Expression Router Routes a nessage
basedon applying a regular expression transformation to a nessage.
Aut hentication Unit Authenticates input or output nobile subscriber
address. General Purpose Router Routes based on specified rules from
one unit (such as a transformation unit) to another. Message Queue

Rout er Rout es nessage t%aP&&%&l}z&smssage gqueue within the nessage
exchange networ k. Load Bal ancing Router Routes nessage to a
desti nati on net wor &00muinibersappl yi ng | oad- bal ancing rul es such as
round-robin or ran)gom sel.ection nmethods. Ti medUnit MessageForwar di ng
¢ Pager numbers
+ International data ranges

+ Test ranges

[0121] Some of the above information is obtained in real time (such as NPAC updates)
and others are obtained periodically from varous sources, including carders thomselves.
The information thus obtained is combined and stored in the routing database shown in
Fig. 13.

[0102] Fig. 13 further shows an example of SMS message exchange between two wireless
networks, incorporating a number portability routing dip. Message 13.1 from a wireless
network is received by the network’s SMSC (13.2). Here there are two choices, The
SMSC (13.2) may resolve 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 reselving
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 meé;sage (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 exfract 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
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Router Forwards a nessage after a tinme out.Retransm ssions after a
failed delivery is one exanple usage of this type of routing unit.
NPA/ NXX Lookup Router Routes based on first 6 digits of a phone
nunber LSMS/ NPAC Lookup Router Routes based on contam nated/ ported
phone nunber ranges. 857 OIT Routing Unit Routes based on d obal
Title Transl ati on database in 857 networks. DNS Resol ver Resol ves

domai n nane and address fqQr certain protogcol, nethods for routing a,.
Tessage.  TABAVES (o4 ey iy TS POttt BERIETHG SR LB IR i Ieimediary
EXEMPLARY | MRekENTATI ON OF MESSAGE ROUTI NG [0143] As expl ai ned

above, Fig. 1 illustrates a flexible Internmediary network systemt hat
I nt erconnect@ﬂyﬂilwppﬁ“goﬁlrsépgss networks, directly or indirectly,

t hrough ot hep1GRMHiceRraby QY itk Fouting @atabdie nii P26 QunbtheNBRSRYE i1e NN RE SOf
Based on this exenplary infrastructure, the present invention
processes, riguEngsoBhH o Viken; apelnierasfianraiigiesion prample, leBtRP RIYSAER|' @
nessage exchang®si Salbd!l abdnfeefhgle! B0 bshAEILHN 1S rdubas RESAGCHERNY 1Y
subsystem (MRS), which includes the routing conponents shown in Fi tg
1, such as RApteapcdisgymetyarkand ghergestination avHr's afavore IcBnfnpRenible that the
associ at ed Viekihafieh Wafret Qﬁ&yewuﬁsﬁxi?%é!sﬁég@”bdcﬁ‘ft@rﬁ{&%&ﬂm?”tﬁinking that the
ported/ contam nated nunbers. This nessage routing subsystem can,

wher e appr opnésaags, beloareioqmothar enyder spanepied SMbe prsergwgiary: ol Intgrmediary may
opportunitigg. £ Uni versal Short Code
(USQ  An i|ﬁﬁé‘%‘???’f‘@éé@%%%‘2’“%5“%“3&8&2‘5%0 et in which the
message r out[PHp] Sihb sheveonenzan, iofertatcews in welguadtised While thesibove problem can

Application ial Yy N fi 3 | 9
herein i ncoroggéraﬁ%g% ymat eé géén‘éﬂgﬁﬁtﬁ °=f %’ @%ﬁ?@%ﬂd %&ﬁ%‘}ﬁha%fgﬁh{ysﬁf
provi des a hnigiatckwereabmgs ted cotlepiratioromdgiortabilitysd agebex dfeengre between the
envi r onnent c%ngn%(t)s L0, %%&o%@%oﬂ%%%%ﬁanrg&m' ng subsystem 1601 assunes

a central ro ACCOr
{0106] Therefore, real-time accurate data is necessary in the Intermediary's network in

order to reduce the possibility of these routing loops.
ROAMING SCENARIO AND DELIVERY OPTIMIZATION
[0187] Roaming is central to GSM networks and is also increasingly being allowed by
way of interconnection agreements between (Interim Standard) IS-41 compatible networks
for TOMA and CDMA technologies. When a mobile subscriber is roaming on a partner
carrier network (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 587 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 HILR 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 887 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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t he exanple shown in Fig, 16, a nobile subscriber M5 of a wreless
carrier Carrier, dispatches an SM5 nessage to a nobil e subscriber M.
of a wireless carrier Carrier,. After the incomng SMS5 nessage is
received by one of a distributed suite of gateway platforns (e.g.,

| X1 1602) froman elenment within a wireless carrier Carrion's network
(e.g., a Short Message Service Center (SMSC) 1604 via dedi cated Short
Message Peer. B
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home network. Second, if the visited network is “far away” from home network, the cost
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Yet another advantage of this scenario is the speed with which the message can be
delivered, By bypassing the home SMSC, for SMS messaging, for example, a store and
forward element is bypassed.

VIRTUAL ADDRESS REPRESENTATION

[0113] A mobile subscriber may be assigned multiple addresses for various types of
messaging 1o work. Some of these addresses are simply gateway addresses for other
networks to access the mobile subscriber. Other addresses are in fact assigned to the
telephone number itself. For example, in a (GSM network, a single International Mobile
Subscriber 1D} (IMS]) may be assigned with multiple Telephone Numbers, one for fax,
another for data etc, Sometimes the multiple telephone number assignment is done for
legacy POTS (Plain Old Telephone System) access,

[0114] Thus, in order to send a message to a mobile subscriber, one could use any of the
avaitable addresses and associated protocols as long as it is compatible for the type of
message being sent. For example, a text message could conveniently be delivered using
an email address without any loss of information. However, for a 2-way messaging
service, where a message can be replied to using a reply address (without typing any
“Send To” address) it is oftén necessary to represent the originating sender’s mobile
device with the same protocol/gatewny 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 tequired to have a return email address associated to the
originating mobile device, even though the original message itself was in a SMS format.
[8115] 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 n
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 ofien routable (using

26



IM1 The private IN (that changes during a nunber porting
transaction)  Non-GSM MDN The public DN (that renmains the sane
during a nunber porting transaction) |IN The private IN (that changes
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101551 Wthin a d obal System for Mbile Comunications (GSM
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mobile subscriber with an “800” directory number sends a message to an overseas
subscriber, and if the overseas subscriber is reachable over an S87 network, then it may be
necessary for the Intermediary network to represent the originating subscriber using a
temporary of even a permanent routing number and maintain a table to translate the
addresses for 2-way messaging.

[0116] The foregoing discussion leads to a novelty in accordance with the present
invention where subscribers of telecom carrier networks served by the Intermediary
network for bridging messages may be represented by multiple virtual addresses within
the Intermediary network in order to facilitate certain types of messaging. These
addresses are typically routable in their respective network domains worldwide and
translation of these virtual addresses to physical (carrier assigned) addresses takes place
within Intermediary network,

[0117] An example shown in Fig. 9 clarifies the concept. In Fig. 9, mobile subscriber M1
belongs to carrier C1, mobile subscriber M2 belongs to carrier C2, and mobile subscriber
M3 belongs to carrier C3. Further, mobile subscriber M2 is (among others) addressable
by SMTP (email) protocol and mobile subscriber M3 is (among others) addressable by
887 network. The Intermediary Network represented in Fig. 9 would then have virtual
addresses for mobile subscriber M1 for both Einail delivery as well as 857 delivery. For
Email delivery, the domain is hosted by the Intermediary with Domain Name Servers
pointing the SMTP protocol address to the host servers. The originating phone number, in
this case 8005551212 is represented as a virtual email address in Intermediary network as
800333121 2@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 addressing.

[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 1P and 887 networks (this may be
necessary as not all the carriers in the world may have IF protocol interface for message
interchanige), there needs to be a way to represent the subscriber in the IP domain to a
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Country Code (MCC), a two-digit Mbile Network Code (MNC), and an
up-to-ten-digit Mbile Subscriber Identity Nunmber (MSIN). Fig. 19
illustrates the format of this International Mbile Subscriber

| dentity,

i ncluding the Home Network lIdentity (LIND provided by the

MCC and MNC, and the National Mobile Station Identity (NMSI) provided
by the I'VINC and the MSIN. 101571 The three-digit MCC val ues are -
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temporary routing numbers (MSRNs) to facilitate messaging from 857 to IP domain. The
Virtual Address Lookup Table shown in Fig, 9 is used to map the real telephone number in
MSISDN format into a MSRN number. When the message is terminated to the MSRN
number, the message is re-directed in the IP domain (or some other domain using
appropriate protocol and addressing format) to the intended recipient. Referring again to
Fig. 9, mobile subscriber M3 Wishing to send message to M1 performs a Send Routing
Information (SRI) query which is part of GSM MAP protocol. The query then returns a
virtual MSRN number for routing the actual message, This MSRN number is then used
by carrier C3 network to terminate the actual message into the Intermediary network. The
MSRN number is referred to as virtual because the subscribers belonging to carrier
networks C1 and C2 are represented virtually as “roaming” subscribers in Intermediary
network, as messages destined to these subscribers are assigned with MSRN numbers just
as it the traditional case of handling roaming subscribers in S87 networks,

(0119} Thus, the above two examples, illustrated in Fig. © Shows that the virtual
addressing concept is one of many features implemented in an embodiment of this
invention that permits seamless transfer of messages from one carrier network to another.
The virtual addressing and associated address translation is typically supported by one or
more Transformation vnits.

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 retum 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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logic, comprehensive routing data, as well as resolving cost function in real time to route
the message in the face of congestion and failures.

[0122] Specifically, the routing logic shown in Fig. 5 allows for routing through an
Intermediary network. The logic shown in module 5.7 of Fig. 5 can access a table where a
next hop gateway route is encoded for reaching a particular carrier network, The next hop
gateway may be part of another Intermediary or service provider network.

[0123} In case of Muiti-hop Intermediary Networks, the Intermediary networks could
copnect in multiple different ways, Fig 12 shows two Intermediary networks, IN A and IN
B, connected to Carrier networks X, Y and P, ( respectively, Fig, 12 also shows three
levels of interconnections. These interconnections are denoted by L1, L2, and L3 peering

in Fig. 12, which are explained below,

Level 1) Originating Intermediary network (IN A) performs the final protoco] conversion of the
message to conform to its ultimate destinativn, In this case, the second Intermediary to which the
final destination network is connected porforms only routing of the message with very little
message and protocol transformation. Tn this cags the message from Originating Intermediary
network (TN A) “tunnels” through the second Intermediary network (TN B) to its final destination

with minimal transformation (such as character conversion ete.).

Level 2) Originating Intermudiary network (IN A) treats the second Intermediary network (IN B)
just like any other carrier network and performs message protocol teanslation that conforms to the
specification of the second Intermediary natwork (IN B). Upon receipt of a message from first
Intermediary, the second Intermediary parforms all the necessary transformations and routing

functions to successfully detiver the message to its fina) destination.

Level 3) Originating Intermediary network (YN A) first detects if a meysage 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 (N 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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[0125] In practical terms, this scenario i5 2kin to having multiple agents acting on behalf
of iwo clients performing a transaction and deciding on how the work is divided between
the representing agents.
[0126] The unique feature of this invention is that the flexible way of arranging the
routing and transformation units, all the above possible interconnection methods in case of
multiple hop Intermediary network message transmission is easily supportable,
SELECTIVE STORAGE AND RE-TRANSMITTAL
[0127] As a message is transtnitted from one wireless network to another, the message
passes through the Intermediary network, according to the present Invention. Depending
upon the mechanism of delivery into the destination network, the Intermediary network
may need to support flexible storage mechanisms based on several factors.
[0128] For example, in case of Short Message Service (SMS), if the message is to be
delivered to an SMSC of the destination network, then the availability of subsecriber is not
a factor and storage of SMS message for delivery to subseriber, in case subscriber’s
handset is out of service or coverage, lies with the destination SMSC. On the other hand,
if the message is delivered directly through GMSC gateway of the destination cartier to
the handset, since GMSC and subsequent units involved does not have long term message
storage capability, the storage of the message and subsequent re-transmission rests with
the Intermediary network.
[0129] In case of a Multi-media message (MMS), a similar scenario arises. If the MMS
message is delivered through MMSC Relay gateway unit of the destination 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 involved 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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possi bl e conmbi nati ons or values - 200, 201, " 999, A nunber of the
conbi nat i ons,d u ale aY eci

Easily Recogn?éza '%d @o & f"él%@ 1%&(‘:{1‘%“3? I?]}e #méﬁg%}ldﬁ (ré‘"st (tIjﬂﬁ logic is
800, 888, anﬂfﬂﬁ‘ﬁm)nﬂdndto%ﬂwctmgwdi@ss sudhe berdédiery THewodnai pemie present
conbi nations; or val ues have traditionally identified a specific

geogr aphi c area. For exanple, the NPA "201" corresponds to New
Jersey, the [MPN}TAS2AS i dmrmmmﬂmytmhdrrfect@h sthe fletibitify &Zodiviny itiee, reamgl and

t he NPA "703" onds to Vir 611 Exchange .Code ,(EC).
neshown 1 1 ERGOTBERAGAS psDidha D SBF ieqt SLaoBEe ARG TRORY Pirpom, oud rotng
S EeCI fic Cenhé alessahd m&%u{r@un?fba@& @hmea\dstﬁh lisApdrfags dspebt ﬁﬁﬁxfﬁdmﬁsﬁtlm
Thi s conpone re e ortion of the TN
The for mat &ﬁ%ﬁhﬁgﬁm&é @R@égﬁlﬁgwilbr"@}%éﬁi $, which provides
for a total [0i33®EVeRasiStdd fet®OikUidhaint SihSralh rototdd @B ihe trd81 N0ty through the
999. A nunber of the conpinations or values_ are reserved for speclal

use, such asy8em. Thetecoyspretypicallysigref ip fpt Meyandopnetsged tuemich a/a@edmtmn

shown in Fi GystéR, totdGenkrabtepb@idry. dr:mb tr&:oﬁéxlea rmrasdﬁetchﬁw aat @)%@duf Récords
station V\nthlnthelndlcated central office. The format of this

conponent i 4 p@s GQ}I@ @re mllgq (\@‘ﬁﬂge %ta(ldlecordngDRﬁ] @Hh?) p@gq:mj descripfjongin

total of 10 vmpapﬁﬂﬁSmeésﬁg&wﬁmd“@%cﬂﬁﬁm%f t}{@kﬂfé%t mvERA; 180 R zeneration
9999. 10163) Wthin a North Anmericanh non-GSM environnent, the I%bblﬁe

I dent i fi cat ipstsenUnBesiledim K8 14 a 10-digit private non-dial abl e
NANP- conpl i 3@pf33) g0tk h@hs mk& :kdﬁi@wh@y%ss Q@'rafﬁ \'ﬁdﬂlMu Y/Qllld‘il@

|nherently provi des, as ares%@ Its struc ure osl tion,
static hi er &*€WrY smltww@n@taqi af diﬁuvwg' Fagdr)es shewwe*ovtﬁ@ dhe I@te@n@hars

of the. PhySiigalork OHiIEAGCEESS gy endheh BPIE AR PRl HhafFEBilar

are quickly dISCO erabl e parsing o
VS| SDN/ | I\/BYWEM Rhtitieh (unt shm&sne Figi $4)rloeuied rrythotengatwag s genetads Baffic logs

hi erar chi cal W@Es@% {'3 gﬁy rﬁﬂﬁ)rﬁg&irﬁf ?edt :ﬁlgbﬁléun t@?\ﬁgﬁw' flll%lﬁfy 1R, ﬁslggﬁ ‘-!'fg

di scover inheren rections I'Sappear as
regul at ory &ypikaligin thasfomaoﬁ SMLtﬁid(fh§ Gatﬂumat;l alilvmghvorahyg othen/ &tdpdaydh formats

oo e T A BE AE B RS el B el Aol Wil ool dyedeliPue B DGR fey

to control also namhget}tehwe&hmmﬁmmmmf ofl tlgvs invention. aTheaybgst e s:ttﬁM:E m a

Pool i ng 1o APRIDA * BHRPRLEEITATE A 4% Retyred Prrosgy o R eied in

been mandat é@ daja dtére féreesmiliaGomolithi: Gedokdd iad Gaegrity sheals ©df6i€)pophiBting the
brief, Number Pooli ggﬁlshlfts {6@ agj.o% tion of blocks of TNs to a
carrier froffeP&ie 83 dae sions 0BT 1 digd)10, 000 (e.g., NPA- NXX- 0000 4

NPA- NXX- 999&})134]0“35 SRDther cﬂl be MWRAFOPRRKHID oflp Wﬂ%&&%%sﬁla@ of BRtistics
hope that fewer L*W(Sep one nbers wl| be ' strandﬁed an erefore
unused, | n Bt AcYERT 4S8 ¥ ‘i‘e 8 BONUNg RS EAnS “F\QF gecprds §p dptgfrconnect

bl ock of 10:1@9&@'%1' fieirinter NP A=dORXNRES0 irdo WHAndNXG QB3P kydtema tFinkH hto
carrier, g{a\g nl“yﬂ%se a gortlon of .the al] ocated nunbers, ten
smal l er bl o*i’ﬂ? flatd WaEGORRSYHHE forperomRing tnghisis op fhe cg&’s‘itbnrrent

NPA- NXX- 00O} M@%Wﬁeﬂﬁ%rmﬁl@c&nﬁhﬁﬁom& HRORE pAEA MXEntdon, the route
00O0NPA- NXX- 2999 NPA- NXX- 3000NPA- NPA- NXX- 4 0Q0NPA- NXX- 4999

NPA- NXX- 5009 Kisgsagscsakes ag "MWBW NPRdRsERes Gutgs prsatlxkaced ag the inter-
OONPA- NXX- 7cof@&:t NEWroPin RAAGINEACNEX T8 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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NPA- NXX- 90 OONPA-NXX- 99 99 [01671 To further conplicate the
matter, it is possible for a block of 1,000 TNs (NPANXX-X) to be
assigned to a first Carrier, but contain sone nunber of TNs that

bel ong to another carrier (e.g., perhaps Carrier2 the previous owner
of the instant NPA-NXX block). This is referred to herein as bl ock
contam nation. 101681 Nunber portability strives to |iberalize

t el ephone set ic and fpster co on | oW n bsc |be 0
ot ann his: POLE S8 Vg (£3ph B8 o o oe Sl o s Bfeltvargd il 16
comonl y i npbaaiag hedoil) tifen phomedage miyiss @it al diffgpitaate hani i &lisiddiivered
) Service Prg\%l d]gr Portabi |l it The ability of a subscriber to
switch to a'hiE*URPIRers WoMmE YOI wi t hout having to change his TN. 2)

Locat i on Pongrsej AithyughTine ;ﬁ&ﬂcbd by cﬂﬁur&gSMBMwami Qetiare element @Bficted
physical locatian t? anof h vvi];gout t@v' g 0. C ag]gev\%m)iﬁ TN.B‘%‘% ,
Servi ce Por tB®iEI§ [y 5 n the rdpgryg! &bﬁc filerfarmat g8\ G R APt Hapipus
type of ser yitfiicle® o@'ﬂ&t\h@f thtcmség% tﬁl@élh’d ﬁﬁhé%&f@fﬁxb@&ﬁtasﬁ% |Aﬁ%x§ﬁ]ﬂe
supplied by the same service ;t)row wi t hout having to change his

TN. [ 0169] ingpaptigtipniof SMinforagftedieg @555“%‘¥ ghopindeFigufrber portability is
commonl y r ef@ByED kig. 'ﬁsmwmepm%termﬁwaf@m mstsage(ﬁa% cadaciha\sml 95 Fig.

nunber portab|I|t7y comonly réferred to as Wreless Nunb

Portabilit y7( D) 7.2 xeprepents Aﬁ%\!}ﬂ‘épﬂt telephpne | nymbey and ideg 7&1%@’-‘#‘*’“‘3 the source
portability gy Smﬂbéf r'?lflc,eﬁéﬁditclhp 73Sre Mﬁ@nksem%g%gfdeﬁm&agh{chtﬂ unique
( MNP) . (0171) Central to the workings o is MSIS

and MDN M Naeregsdhesystem. lten r’i’étrenresmtsmmsemd@ aﬂ:ﬁbwmemmmm&m@ ‘(/l@mhmg is
ot her val ue c

nobi | e subsgal EMI@%%EH%%LF%W&Q%E y u cgtgp ?’trﬁ'%qdwszggc’é‘“f’m%
the DN and Hi agertulsg récorded tinolog lentrys ulbere 7i7breprescota daessdgn tSignaling Usit &vISY)
DN £ e, DU, BN Bt 5 Wl S A Bl 015 SRR B oo
assi gn, base@dp?ﬁ?tcﬂamt@plbcidﬂmﬂmemdssdamﬂ rBgudelieme ntethodf for kedmple spcmﬁm.,
B e A R R
DN r emai ns ﬁﬂtmxghamhcn/ﬂmhnemm Iiddn GHidngeesenth G 63} agem wbrdmndlc:d the mcssage
initiatives_s tability, an 00|n i

use of the & teiouBiy BTG, DO ABheh, il Pl L BRehP ol S
previously. erAﬁuﬁﬁﬁb&BNtM&h@@agmrduﬁng ity trkalsonsaion éhrovzhl the gedule et gaﬁrmc-.datha
static hi erﬁxﬁchl C physi cal routing address; rather, those val ues
become dynatff&™ 9%t ual addresses that must be referred or passed

agai nst a bmaysjofheaiitiretdrtidinemeonedraPie Bhve dRdnsple &ﬁ%ﬁb&t}&tlﬂ&ﬁhhﬁtems

P01 tabi | 1y icHiLy BIFFERE MoRB L (oo, BeRetoty SOUOURRBL  CHPe| Dk ol permis

oper ati ons, ad#Hosi B ahy AMikd9 MB&! uP iR UaR6 daRaE metag eaal e;a@t ruutmg and
granul ar Ievel using a ourcef"?f aut horLt ive gata tures

in real tingansigomatign padu ‘-"Bd%ﬁol%mah H‘Pﬁﬁﬁﬁt-"éﬁ by post

events) to GARGLHS OGR! ¥ AR g= I NQuUiry "what carrier currently
owns or serl\%?ces % he |nsta§)t§@PNI:’da Usi ng t he NANP—cogI iant TN

703- 777- 1238134 Tiemsek mpie. 1 lote calirsl marbowdngs 3t ipdicebin Fig pSMlomessage

three di ff%ﬁﬂzxt Imi@&aa&w@%d 28 3ddedQb l&lermvni 'h&%ak@ﬁ)rfﬁﬁﬁﬁs Mgﬁ@ermems,
| evel (NPA- NXX east granul ar | evel ~( NPA- NXX)

i git
(703-777- 1mwymﬂ pErtals HE svmrtgti in the gstepy 7The) ple'mw Gf the(mrgk up yags is
| east granuj,ah, i3 dlﬂntﬁ)ﬂale%?cﬁﬁlﬂﬁtgn qué’or&ﬁflg 3 Qx%)'fsi@édti‘(i@b gﬁtcﬁsetfﬂ' SML log

concl usi vel y answer I nqulry carrier current
services t h@emam@dlm)/amsmsagmw thrqugh sarioys partssif lthetsystnwt i at i ves

have tradit melA%:ap%grge é\eﬂ'le' ﬂe‘iﬁ)l I:HW ﬁ@?ro‘d Q%%d {PIREH 091{1 (ﬂ%odules is

di fferent del’s or para Routi n
(OR), Querymasit Rebiblesby (m}ygymstarﬁ@ch@G Mtfgmttv@tiugmabyml% which offers

flexibility of recording specialized data using meta-tags.
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101761 (1) Al Call Query (ACQ: Carrier, receives a tel ephone call
that is originated by one of its subscribers. Carriera queries a

desi gnated authoritative repository (e.g., a centrally-adm ni stered
Nunber Portability Database [NPDI 3i) 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 (Car . } . i

acei ves o t RESSRIPTIVEEIST drrtpaRipORARHIONANP RO UG e imiTES
subscri ber s, [0@4t)r Ther preseatingsntiong(Figll) spusifiche @die Mnteimediaganetiverk system

(o) el A A BT T8 cobBiAE bR B

queries a debggnmtledu@utdmmﬁutcﬂﬂmgm iir edadd haeyt, pecgs andiforward a message from

| d
the query cofarvees” patomn(p spet Qereresar o e seorei T RERFON
artifact to raistse: sehef Ia@lt lind Ouipheunite aging asisdrfanabiin carri er

Lol ephone calP e o esrlea By “DABwAR e deocslbet i p ST iRy e

routes the cghbruied mhe pﬁﬁﬁﬁlhxnérhbmn&ﬂrd’ﬂ B ihteRtion. elﬁﬂ)thﬁﬂﬂ&dlrﬁ&)tmn or its
| ocal /static exam nation of the destination, TN. .Carrion, . detern nes

that it no |GPRpCHMEL:dnee aet srlndggensration o ogiend cufities: tPféFea-E@gs onerfs moxg¢ pf

back to Carrf@kform&tfhl dn@r BuGheini@ SpaifitkIsih Ghat %l@utma{ayttﬁtmv&x that the list
repository (e.g., a centrally-admnistered Nunber Portabili

Dat abase [ Nnmgnqté is o1 A JepresepBiYOsRmph of prdoysdEmEfadeatiop apé, éO%WE pits that
contains a rxﬁwﬁd&v@lﬁ%écfa%%no@@fyirhé‘nﬂare:&ﬁbbhnh&ﬁts the routing artifact
to route the call to the proper destination carrier (Carrier.).

101791 (4) Return to Pivot (RtP) Carrier, receives a tel ephone call

that is ori gl nat p‘qmgy—rgg@mmmd"gs st SCI’I Ders Lagsg,,drgﬁm rout €s tne

Call toth Aoctinat.ion r\grrlnr LCadri or P~

exani nat i on AP A<M at i on TN, CA ”I‘J"'‘omﬁpe,'t""‘““‘M‘r‘'Prr‘f'g’g"’H i rtl t_no
| onger ser vid¥® AT desti nation TN, &l}@?!rrwulauﬂé%m}mkcewmef
authoritatiYSM@ARPSHIMIY (€.0., A CPnsmaAAPyummmmsﬁc&h\&ﬂmNumf)er
Port abi | i ty 1 apase Lnd‘E!\v’}} fo thred-gesti-aat t—reteases”
the call backtq tatrier, al Qng. Wi F?ﬁpmmﬁpmi&“l&mw& Tact _that was
returned in SM’i’@"’f‘@‘ébonse to the quef yMPRiapHT Bplocol€anyerisfas t he routi g
artifact tg mamm Mmal I to the pfepete TUOGEIAIIDIMAP @fatoCuftonve@er
(Carrier.), R84 Herent—countr g etk tmmrLdrave —setecy ed
different i ﬁ%m% ion mpdel.s. Ea @%l;fbm?mwmtgéﬁl:%l um-Einl and,

Spai n, and t%'bﬁwfgﬂp States fol | ow| PHE ‘A8 Frstgedl Comyegiett ria, France,
I rel and, an&mheulshm;ed Ki ngdom f ol | 8BMPH th &M ORowmUGinvertdet her | ands arpd

Swi t zer | ang gt S he—QoR nodet- 1)&.@@1'}3“ Pt’dﬁcomﬂnwﬁﬂ‘ States, &
S L.ASL LG

nunber of i.anificant telecomminica

have been i{npiTeteMF®d in support of ”r t“?MBB’B'P‘i"h%"“é"H‘H nunber
portability,SMInegBM@P ng | ocati on rouf BM@’tnM%msm((BﬂPMr and a nunber

portabi | i tﬂ'“dﬁﬁasﬁmﬁm) 101821 mﬁptbm-am@@ummmg NUMHETS,
each switc ) +hi

nf|fy (e_n‘ an—end [‘I%?A \AL A-the
t el ecomunilé gﬁlgo W&Phet work is_assiah g’é 3N ‘W"“{““ £9"¢RANP- conpl i ant
TN, an LRN.|SHar> ¥dfple, if an end Jﬁffli’l’desMbﬂwqﬁb@ntﬂr‘Unal ly serviced
t he 703-77'm Then That  end pEfiiIEERT Bt M ierD e
703- 777- 00QrmSinea—an—enti-ty—s-+EN St e -rey-be-usedit o
"address" ftir ?%J?CSMTO the entity with SMPP’&%SM FrPtoéoL%nmm cations. netwbr k
and ot her g¢lUERBhINT Wi t hi n t he net wof KCHAYMEBieerd (Pt e traffic to
the entity [P 8MEF gur € 16 above) . | NaP e sMTatotededivaiv t Ching entity's
exi sting Su .;,Pgnm"ar—ércha‘rrge*

Routi ng Gui (LERGL) .coul d hm/p bebn utllize

addr ess, but t hose vEablseh RepregentativedmutPogtns) Téﬁﬂéfof‘%ﬂtlﬁp}—“%%aque and
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101901 In this manner, conprehensive support is offered for all of
the different inplenentation nodels (e.g., nunber portability and
nunber pooling) that are found around the world. Additionally, this
approach is highly flexible and easily extensible. For exanple, by
enpl oying the single ENUM interface 2100, support can quickly and
easily be added behind that interface should a particular country
enabl e a nunber portability regine; all of the conplexity associated
Wi th supporting that nunber portability regine - dynamc or real-tine
access to g ceMepeh Trispgowiatiasy gnd/ or the peri obeseritiondi ng of static
routing datgRgdrelsTratEEHERDy DETT T (A ads ¥R G valor destmatioh ddREAteMing apba Ul O 4
country chdnge or alter its |an%Q%H&ﬁ&&on of a nunber portagl ity
regi me, the_exposed interface caf’

[ 1N remal i the sane while the back-end.|
detai | s (hi|daeptBletiimdilerhe i nt er|fFaiedy blepk sontyet beseron fediappteripioe diindry messoge
101911 As ghown in Fig. 22, die deawstdsachleegs contribution 2110 to

the CRD 21( E‘ iél’“ conrt-HHi s e ﬂ:-z e (I H;"J‘" ‘Iifln;j
regi onal NFAE% 2202 ?%oﬁ$§ netmnﬁE¥?2i6hﬁwﬁrctmf%“@%f?é%%ﬁﬁhgﬁéo o
dynami cal | yf merged with an array ‘8" 8eHEMSHSEEIEFe data, incl uding,
for exanpl g Meejedtaetbrdat a fr om|iChenitelimgssigt R r@20% o Dotigoieddessage.
toll-free nunbers 2206, and dat § e8NS fuh@ B2 & 3%d: inSlsagt, USIERMREDr &
2208. [0192] The international fleeds c

ptribytion 2112 .to the CRD
2106 consi §ts of static and real]~t" “"3\"3 H’ﬁ%‘ﬁ%‘i"%‘"ﬁ“@?ﬂ‘f‘? AYrEgegng camer
recei ved friom vari ous sources syéetivaks wirel ess carriers,
adm ni S]E I atf @¥&act:OFiay BaigelbreieOl S, WIMaps cHar 43410 6 bri pria ffdem biaauoti figto Lnbker OEpeRalhg 1)
nine (Afriga, Europe, Europe, S$dq TEL | i R, Easterr
Asi a, (and \estern. qu a-M d(pil e F3 g&ﬁ@(ﬁ@(ﬂjﬁu\;@@wé&! ‘?Bﬁ‘g )...EQr
exanpl e, i nSeaTENHRE ad Ge-asperdly Uit ff AR TERIGEPHPAAFIFEADIG TRRETABRE RassRiop BOPTRE ¥ TU
geogr aphi cjregion four, the O f i detiefiomcConingd oavdlonsadjddigon)

(hti p: /[ VWA RiRbr UK TS U ITe TR IR rbslafd doMEnt BamHOnt ngkle toRbiier O

Ki ngdom numberi-hg p‘anm»nLoLnathnﬂandmunhLedmKhngdggﬁiﬂﬁypdaLeswmm“_
101941 Addi ti onal | yiablyn XePEcasntaiive dsaf Yrswse drepafgimeation dogig s wi t hi n
"virtual" geographic regions two through nine understand all of the
details of the TN nunbering schene(s) or plan(s) that may be
encountered. These dynamically configurable |ogic and rul es enbody
the region-specific intelligence that is required to parse,
interpret, and process tel ephone nunbers in all of the different
nunberi ng plans or schenes that may exist within a specific region.
For exanple, two countries in the same region nmay organi ze tel ephone
nunbers differently. Each region has its own plans or schenes. (01951
The MRS nmay optionally support the nmapping or the conversion between
MDN val ues and M N val ues (based on dynam cally configurable entries
for specific nunbers, nunber range values, etc.) to support carrier
envi ronments where such a translation is useful. 101961 As depicted
in Fig. 17 above, the second key service that the MRS 1601 provides
is Delivery Channel Selection 1702 -- once the destination entity
(e.g., awreless carrier) has been authoritatively determned for a
TN, then the application of a series of dynam cally-configurable
rules yields the specific nessage delivery channel (e.g., SMPP or
SS7) that should be enployed to deliver the nessage. To provide this
service, the MRS 1601 includes a coordi nated set of definitional
entries that capture: (a) all of the nessage delivery channels that
are avail able for a specific wireless carrier; and (b) the rules or
the logic that should be applied when sel ecting a nessage delivery
channel for a wireless carrier at any given nonent in time. The
definitional entries are managed through a conprehensi ve Wb-based
interface. (0197) As shown in the follow ng Tables 6-9, the nessage
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A textua

-1-18i 6d01610:
description of the delivery channel

t ext ual

description of the carrier (e.g.,
Paraneters Various paraneters for the carrier
avai l abl e delivery channels (MRS Delive ryChannel)

Del i veryChannel I D Uni que identifier

ABC W el ess)

Tabl e 6. The

Pini ftenment
Description A

SMPP, SS7, etc.)

(e.g.,

Routing Units

Bescription

Regular Expression Router

Roules & meszage based on applying a regular expression

tranzformation to a message,

[ Authentication Unit Authenticates input o output mobile subscriber address.

" General Purpose Router Routes based on specified rules from one unit (such as a

transformation unit) to another.

Messnge Queue Router Routes message o a specific message queue within the message

exchange network.

l.cad Balancing Rauter Routes mwgsage to a destination network while applying load-

balancing rules such as round-robin or random selection methods.

Forwards a message nfter a time out. Retransmissions after a

Timed Unit Message Forwarding

Router failed delivery is one example usage of this type of routing unit.

NFA/NXX Lookup Router Reutes based on first 6 digits of a phone number

LSME/NPAC Lookup Router Routes based on contaminated/ported phone number ranges.

857 GTT Routing Unit Rouwtes based on Global Tule Translation datsbuse in 557

networks.

DINS Resolver Resolves domain name and address for certain protocel methods

for routing a message.

Table 3. Representative list of Routing Logic Units

EXEMPLARY IMPLEMENTATION OF MESSAGE ROUTING

[0143] As explained above, Fig. 1 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 RiI-Rn, Subseriber & Routing Data, and the compeonents associated with
network/gateway association information and ported/contaminated numbers. This
message routing subsystem can, where appropriate, take advantage of the SMS message
routing opportunities that exist through the wse 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 sntirety,

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

1600 in whick the message routing subsystern 1601 assumes a central role. According to
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Par anet ers Various general paraneters for the delivery channel

Table 7. The assignnent of delivery channels to carriers

(MRS _CarrierDeliveryChannel) kData El enent .. CarrierDeliveryCha
nnel I D Unique identifier CarrierlD The ID of the carrier to which the
map i s associ ated DeliveryChannel I D

the example shown in Fig., 16, a mobile subscriber M8, of a wireless carrier Carrier,
dispatches an SMS message to a mobile subscriber MS, of a wireless carrier Carrier,.
After the incoming SM$S message is received by one of a distributed suite of gateway
platforms (e.g., IX; 1602) from an element within a wireless carrier Carrier,’s network
{e.g., a Short Message Service Center (SMSC) 1604 via dedicated Short Message Peer-to-
Peer (SMPP) linkages), that message is nonmalized and all of the data elements from the
message are placed in an internal protocol-neutral, carrier-neutral abstraction on which the
balance of the components of environment {600 may efficlently operate. The incoming
SMS message (as represented by the internal abstraction) is then passed, through the
switching fabric 1606, to the appropriate gateway platform (e.g., IX, 1608) for delivery to
an element in destination wireless carrier Carrier,’s network (e.g., a SMSC 1610 via
dedicated SMPP links) for subsequent delivery to the recipient mobile subscriber MS,.
[0146] Through these steps, the message routing subsystemn 1601 acts as the central
*“traffic cop” that directs all of the activity. In essence, as illustrated in Fig. 17, the
mesgage routing subsystem 160} provides a single, consolidated entity or service that all
of the different components of system 1600 may invoke to quickly and efficiently
complete two singular tasks: (1) destination determination 1701; and (2) delivery channel
selection 1702. _ .

[0147] In completing the task of destination determination, the message routing subsystemn
authoritatively determines, at a specific moment in time, the destination entity (e.g, a
wireless carrier) that owns or services the address (e.g., 2 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 authoritafively
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 §57) that should be employed to deliver the message. Central to the delivery channe]
sclection process, in accordance with an aspect of the present invention, is the
maintenance of configurable and dynamically-configurable quality of service ((JoS)

message delivery targets,
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The 1D of the delivery channel to which the map is associ ated
Description A textual description of the map (e.g., ABS Wreless' SS7
etc.) Parameters Various specific paranmeters for the

del i very channel Tabl e 8. Scheduling information indicating when,
by Tine of Day (TOD) and Day of Wek (DOW, a specific delivery

Gat enay,

a carrier is available for use (MRS _DOMNATOD)

I rsiatl enent Yﬂli eel *: OMNNATODI D Uni que, identjfier

49] To further illustrate these novel! features of the message routing subsystem, and by
way of background, it is helpful to understand an exemplary context in which the message
routing subsystem of the present invention would operate, with respect to telephone
number formats, unrigue identifiers of & mobile subscriber, number pooling, and number
portability.

[0150] A telephone number (TN) is typically assipned to a subscriber to uniguely identify

that subscriber within a service provider (SP) environment. The International

Telecommunication Union (ITU) has prescribed a world-wide standard -means for

representing a TN, The ITU E.164 recommendation describes an at-most 15-digit value

consisting of three components: (1) a one-digit, a two-digit, or a three-digit Country Code

(CC); (2) an optional National Destination Code (NDC); and (3) a Subscriber Number

(8N). Fig. 18 illustrates this ITU telephone numbering standard, showing the country

¢ode portion and the national significant number (NSN) portion, which includes the

national destination code and the subscriber number.

[0151] Additionally, the ITU has divided the world info nine geographic regions or zones:
1 North America

Africa

Europe

Europe

South America

Australia, ete.

USSR

Eastern Asia

Waestern Asia, Middie Bast

OGO O~ S W e W b

[0152] The first digit of an E.}64-compliant TN (which is part of the country code)
identifies the geographic region within which the TN resides, The following list provides

exampies of this scheme;
Couptry Code  Country

0 Reserved

] North America
20 Egypt

212 Morocco

37



CarrierlD The ID of the carrier to which the DONTOD map is

associ ated DOW An encodi ng of the days Sunday 3 Saturday TOD An
encodi ng of the hours 00 --) CarrierDeliveryCha nnell D The carrier
delivery channel 1D(s) and relative preference Table 9. [01981
Additionally, there is a range of dynam c neasures that are captured
out of the nmessage exchange environnment at both the system or
environnent | evel and at the I ndi vi dual gateway, delivery channel,
etc. level. The dynam c neasures include but are not limted to: (1)
avai l ability; (2) 4averall utilUgieddiKingdotiof o @Ritdiy ashFbigaa Belaand
(4) latency. These dynam c neasures are eval uated during the MRS
Del i very Channel Selection process to ensure that a sel ected delivery
channel , for exanpge, neets orjgxceeds the defined QoS targets.

[0199) The follow ng hypothetical nessage processing, routing, and
delivery activity illustrates the concepts descri bed above, Referring
back to Fig. 16, assune that nplkhed subscriber M5, of wreless
carrier Carrier, (xvz nmobil.) has dispatched a nessage to M5, a°
nobi | e subscriber of wireless carrier Carrier n (roc nots.), and that
the nmessagenisyy Hase @edg?@%icvﬁgoﬁﬁoﬂﬁhﬂﬁ‘@cyor%ﬁﬁ CRidsX 1n ek, Esfcﬁ %\ﬁm’y

network elenment in a wireless carrier Xvz now. environrent,

The dest i ndmpismeasismymaEstiannswdadginisngye baties, wﬂglumynmchpwe omsm

1601 woul d, 1)@ ARDGAREBSF alffchiidfs dieS. performthe follow ng: Extract
the source TN fromthe received nessage. Leverage all of the static

and dynani dObsids tthe casn i mivebilasiboeritior,rbereiang adng dtlesr values, two unique
aut hori tat '1&!&&:}%}34&&'2&& AsdeMRedSOM HE mAbAELSSIILEAT b DilectbXMGudIRR o} DN (the

public TN that individuals may dial to reach the mobile subscriber) and an Identification
Number or IN (the private number that is used “behind the scenes™ during actual call
processing and routing operations). Depending upon the technology that is employed by a

mabile devige, the DN and the IN are ascribed the designations shown in the following

.'5“" s B R A ST s AR i “‘\
GSM MSISDN "I‘ha pubhc I)N (that remmns the: same dunng 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 {ransaction) '
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 environinent, an International Mobile Subscriber Identity (IMSI)

vaine is a 15-digit private non-dialable identifier that includes a three-digit Mobile
38



Extract the destination TN fromthe received nessage. Leverage al

of the static and dynam c donestic and international routing data to
authoritatively identify the destination wireless carrier (Aar mt).
102011 Arned 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 woul d sel ect the specific
ABC W r el essCdiifp a@@e @ﬁbcyes[ Mi&i@ﬁl m?dbué Nefvork %Mﬁ&mo@%d :Inhﬂat LtoSBRULA

be enpl oyed to dellver thé nessag his exa his selection

i s based on Mpklef 5?'?36W%g{dﬁ3}ﬁthh¢ééM%} i g ‘@W@Wﬁﬂéﬁh‘{ Termree ol this
10-13): MRS ﬁ@fnrah&{al Mﬁ ﬁb@&ﬁ)@f 148G 'irmu'd i qu&h (HND)

Descrii ptl on Wrel ess Par anet ers \/arl O ar anet rrer
ABC Wr el es g)rowded by the MCC and MNC, and the National Mobile Station Identity (NMSI)
provided by the MNC and the MSIN.
[0157} The threg-digit MCC values are assigned by the ITU and may be used, as an
gxample, to identify a mobile subscriber’s home country. For example, MCC values could

be ass:gned as shown in the followmg Table 5

Oxx Reserved
Jxx Reserved
202 CGreece
204 Netherfands (Kingdom of the)
206 Belgium
234 United Kingdom of Great Britain and Noﬁhem Ireland
235 United Kingdom of Great Britain and Morthem 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)
Bxx Reserved
901 Mobile Satellite System
)

Table 5. MCC Designations
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Tabl e 10. MRS DeliveryChannel _ .,, Data Eleinent trQ 4000
Del i veryChannel | D 1008001 Descri pti on Dedi cated SN PP Li nk
Paranmeters Various general paraneters for an SMPP |i nk

el i veryChannel | D

[0158] Tuming now specifically to North America, which resides within ITU geographic
region I, the numbering formats are as follows. Within a North American non-GSM
environment, a Mobile Directory Number (MDN) is a 10-digit public dialable TN
consisting of a three-digit Area Code (AC), a three-digit Exchange Code (EC), and a four-

digit Station Code (SC). Fig. 20 illustrates this numbering format,

[6159] This numbering format is consistent with the rules of the North American

Numbering Plan (NANP);

[0160] (1) Area Code (AC). As shown in Fig. 20, the first three digits of a TN comprise
the Numbering Plan Area (NPA) or Area Code (AC), The format of this component is {2
- (0 .. 9)(0 ..9), providing for a total of 800 possible combinations 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 1o New
Jersey, the NPA “202™ comesponds to the District of Columbia, and the NPA “703"

¢orresponds to Virginia,

[0161] (2) Exchange Code (EC). Ag 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 i3 commonly referred to as the NXX portion of the TN, The format of this
componeﬂt 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, 3t1, 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 contral office. The format of this component is (0 ..
9)0 .. D0 .. 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

F.

discoverable through the simple parsing of the MSISDN/IMSI/MDN/MIN value,
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1008002 Description ANSI 557 Connection Par anet ers Various general
paranmeters or an ANSI 557 Connection 0101.10110nt P*001, 11PW AA
Del i veryChannel | D 1008003 Descri ption SMIP-based Wrel ess |nternet
Gateway (WG

0165} This routing convenience (static hierarchical physical routing addresses that may
be quickly parsed to discover inherent routing directions) has begun to disappear as
regulatory and administrative bodies around the worlid have begun implementing schemes
such as Number Portability (NP} that attempt to foster local telecommunications
ﬂolﬁpetition and schemes that attempt to control or manage the allocation of TNs in an
attempt to stave off TN exhaustion.

[0166] For example, in the United States, Number Pooling is a Number Resource
Optimization (NRO) strategy that has been mandated by the Federal Communications
Comrmission (FCC), In brief, Number Pooling shifis the allocation of blocks of TNs to a
carrier from the previous unit size of 10,000 (e.g., NPA-NXX-0000 - NPA-NXX-9999)
to 1,000 (e.g., NPA-NXX-X000 = NPA-NXX-X999) in the hope that fewer telephone
numbers will be “stranded” and therefore unused. In other words, instead of allocating a
single fraditional block of 10,000 TNs (e.g., NFA-NXX-0000 -» NPA-NXX-9999) to a
single carrier, who may only use a portion of the allocated numbers, ten smalier blocks of

1,000 TNs each are available for assignment:

NPA-NXX-0000
NPA~NXX~1000
NPA-NXX-2000
NPA-NXX~3000
NPA-NXX-4000
NEPA-NXX-5000
NPA-NXX-6000
NPA~NXX-T000
NPA-NXX-8000
NEPA-~NXX-3000

NPA-NXX-0399
NPA-NXX~1999
NPA-~NXX-2999
NPA-NXX~3999
NPA-NXX-4999
NPA-NXX-5999
NPA-NXX~ 6999
NPA~NXX~7999
NPA-NXX-8999
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 g {irst Carrier; but contain some number of TNs that belong to
another carrier (e.g, perhaps Carrier; o, the previous owner of the instant NPA-NXX

block). This is referred to herein as block contamination.
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Paranet ers Various general paraneters for an STP-based WG Tabl e
11. MRS _CarrierDeliveryChannel _ Data glethent ., e criptionz
CarrierDeliveryChannel D 1007001 Carrierl D 1009001 DeliveryChannel I D

1008001

{0168] Number portability strives to liberalize telephone service and foster competition by
allowing a subscriber to rétain his TN as he switches between SPs, Number portability is
commonly implemented in a phased ox incremental approach, including:

1) Service Provider Portability. The ability of a subscriber to switch to a new

service provider without having to change his TN.

2) Location Portability. The ability of a subscriber to move from one physical

location 1o another without having to change his TN,

3) Service Portability. The ability of a subscriber to switch from one type of service
to another type of service (where those services are supplied by the same service

provider) without having to change his TN.

10169} Within the United States, wire-line number portability is commonly referred to as
Local Nuniber Portability (LNP) and wireless number portability commonly referred 1o as
Wireless Number Portability (WNP).

[0170) Around the world, wireless number portability is commonly referred to as Mobile
Number Portability (MNF).

[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.

[0272] 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 dynami¢ 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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Description ABC Wrel ess East Coast SVMPP Gateway o Paraneters
Various specific paraneters for ABC Wrel ess' East Coast S1\4PP

Gat eway

1/2 Siaiiill4liii;;""" .. , iiiialptiaii

CarrierDeliveryChannel I D 1007002 Carrierl D 1009001 Del i veryChannel I D

1008001

[0174) In a number pooling and a number portability environment, one must perform a
series of lookup operations, working from the most granular level to the least pranuiar
level, using » source of authoritative dats (which captures, in real time, all of the number
pooling and number portability events) to conclusively answer the inquiry “what carrier
currently owns or services the instant TN?” Using the NANP-compliant TN 7o3-777-1234
as an example, one would potentially need to perform three different lookup operations,
working from the most granular level (NPA-NXX-XXXX) to the least granular level
(NPA-NXX):

10-digit (303-777-1234)~ most granular
7-digit (703-777-1)
6-digit (703-777) — least granular

ysing an ¢xternal body of authoritative data to conclusively answer the inquiry “what
carrier currently owns or services the TN 703-777-12347"
[0175) Number portability initiatives have traditionally been realized through the use of
one of four different models or paradigms; Al Call Query (ACQj, Onward Routing (OR),
Query on Release (QoR), and Return to Pivot (RYPY). To illustrate these four models, the
following descriptions assume that a subscriber of a first carrier Carrier, dials a destination
TN that was originally assigned to a second carrier Carrier, but was recently ported to a
third carrier Carrier,.
[0176] (1} AN Call Query (ACQ): Carrier, receives a telephone call that is originated Iby
one of ity 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 containg a routing artifact. Carrler, utilizes the routing artifact to
route the call to the proper destination carrier (Carrier,).
[0177] (2) Onward Routing (OR): Carrier, receives s telephone call that is originated by
one of its subscribers. Carrier, routes the call to the destination carrier (Carriery) 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 (eg., a
centraliy-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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Description ABC Wrel ess Wst Coast SMPP Gat eway Par anet ers Vari ous
specific paraneters for ABC Wrel ess' Wst Coast SMPP Gat eway

Pala' Elenl Ckit D.Cslitt6ii": CarrierDeliveryChannel | D 1007003

Carner| D 1009001 DeliveryChatnel | D 1008003 Description ABC Wrel ess

SMIP- based WG

[178] (3) Query on Release (QoR): Carrier, receives a ielephone call that is originated
by one of its subscribers. Carrier, routes the call to the destination carrier (Carriery) based
on {ocal/static examination of the destination TN. Carrier, determines that it no longer
services the destination TN and “releases” the call back to Carrier,. Carrier, queries a
designated authoritative repository (e.g., a centrally-administered Number Portability
Database [NPDRB]) for the destination TN. The response to the query contains a routing
artifact. Carrier, utilizer; the routing artifact to route the call to the proper destination
carrier (Carrier.}.

[0179F (4) Return to Pivot {RtP): 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, Carrien, determines that it no Jonger
services the destination TN, queries a designated authoritative repository (e.g., a centrally-
administered Number Portability Database [NPDB]) for the destination TN, and ‘releases’
the call back to Carrier, along with the routing artifact that was returned in the response to
the query, Carrier, utilizes the routing artifact to route the call to the proper destination
carrier (Carrier,).

[0180) Different countries around the world have selected different implementation
models. For example, Belgium, Finland, Spain, and the United States follow the ACQ
model.  Austria, France, Ireland, and the United Kingdom follow the OR model.
Netherlands and Switzerland follow the QoR model.

[6181} In the United States, a number of significant telecommunications infrastructure
enhencements 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
teleccommunications network is assigned a new static NANP-compliant TN, an LRN, For
example, if an end office had traditionally serviced the 703-777 NFA-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 1D (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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WG

Table 12. MRS DOMNdTOD 7,1)i,ta gletii eke e c Ipticiili

DOMANDTOD1D 1006001 Cani eri D 1009001 DOW Encodi ng of day Sunday

those values (e.g., AGSTMEEGCMO) are fairly opaque and do not provide any inherent
routing capabilities.

[0183] A number portability database is an anthoritative database that associates critical
data elements to cach pooled or poried TN. When a TN is pooled or ported, an entry is
added to the database, The entry contains data elements 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
becomes official, and the LRN of the servicing entity within the new (recipient) carrier.
[0184] In the case of number portability, a series of regional Number Portability
Administration Centers (NPACs) have been established to operate as a “clearinghouse.”
These NPACs cover eight areas: Canada and the Mid-Atlantic, Midwest, Northeast,
Southeast, Southwest, Western, and West Coast regions of the United States.

[0185] With this background in mind and retuming now to a discussion of the message
routing subsystem invention, as depicted in Fig. 17 above, the first significant service that
the message routing subsystem 1601 provides is Destination Determination 1701 - the
authoritative determination, at a specific moment in time, of the destination entity (e.g., a
wireless carrier) that owns or services the address (e.g., a TN) to which a message is
addressed. To provide this service, as shown in Fig. 21, the message routing subsystem
exposes a single consolidated ENUM (Electronic Numbering) interface 2100 that all of the
message handling elements (B, B, ... E;) 2102 may invoke.

[0186] The ENUM interface 2100 is a DNS based routing mechanism used for mapping
telephone numbers to Internet 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, ie,
unipterrupted, connections to a suite of in-memory database facilities (In-Memory

Databasey ... In-Memory Database,) 2104, which provide high-speed access to the
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TOD Encodi ng of hours 00 4 23 CarrierDeliveryChannel|l D 1007001 (909% ;

Carrierl D 1009001 DOW Encodi ng of days Monday 4 Friday TOO Encodi ng
of hours 00 4 23 CarrierDeliveryChannel I D 1007001 (50% ; 1007002

(50% 1).4t*EIC, Ue .t kDscipon '

Composite Routing Data (CRD) 2106 that is continuously and dynamically generated
from a domestic feed 2110 and an international feed 2112,
{0188] As shown in Fig. 21, a preferred embodiment of the present invention uses in-
memory database facilities 2104, While traditional or conventional database environments
may be employed, for optimal performance, one or more (for redundancy) in-memory
databage facilities are preferred.
[0189} Additionally, the ENUM interface 2100 provides access to a Real-Time Query
Facility 2108 that has access fo number pooling and number portability data stores around
the world via, for example, SM’PP or 857 connections o inkages, Through this channel,
individual real-time numbet-by-number lookup or resolution operations may be supported
(e.g., against a foreign country’s centralized NPDB that does not publish or broadcast
individual number portability event notifications).
[0190] In this manner, comprehensive support is offered for all of the different
implementation models (e.g., number portability and number pooling) that are found
around the world, Additionally, this approach is highly flexible and easily extensible, For
example, by employing the single ENUM interface 2100, support can quickly and easily
be added behind that interface should a particular country enable a number portability
regime; all of the complexity associated with supporting that number portability regime —
dynamic or real-time access to a central repository and/or the periodic loading of static
routing data — is hidden behind the interface. Additionaily, should a country change or
alter its implementation of a number portability regime, the exposed interface ¢an remain
the same while the back-end details (hidden behind the interface) may be changed as
needed.
[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 i3 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,
10192} The internationa! 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, Furope,
Europe, South America, Australia, USSR, Eastern Asia, and Western Asia-Middle East,
respectively).
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DOMANATODI D 100600 Carrierl D 1009001 OW Encodi ng of day Saturday TOO
Encodi ng of hours 00 4 23 CarrierD |iveryChannel I D 1007001 (90% ;
1007003 (10% Table 13. [0202) If it is assuned that the nessage from
nobi | e subscri ber M5l has arrived during a scheduling window that is
covered by entry 1006002 in the MRS DOMnel|l' 00 database table, and
that, of the two available carrier delivery channels 1007001 and
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or 587) that should be employed to deliver the message. To provide this service, the MRS
1601 includes a coordinated set of definitional entries that capture: {a) all of the message
detivery channels that are available for a specific 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 cariers, 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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LI ST OF ACRONYMS AC Area Code ACQ All Call Query ANSI Anerican
Nat i onal Standards Institute BSC Base Station Controll er BSS Base
Station Sub-system S Base Transceiver Station C7/ Common Channel

Si gnaling System 7 CC Country Code

Data Blesient [ Déscriptions
CarrierID Unique identifier
“_Descriptiun A textual description of the carrier (e.g., ABC
Wireless)
Parameters Various parameters for the carrier
Table 6.

The available delivery channels {MRS_DeliveryChannel)...

PR

Drwlomen | T ECHpHEh
DeliveryChannellD I Unique identifier
Description A textual description of the delivery c¢hannel (e.g.,
SMPP, 8§87, etc,)
Parameters Various general parameters for the delivery channgl
Table 7.
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Cl) Carrier Database CDVA Code Division Miltiple Access CIMD A data
exchange protocol to connect to the Nokia Network El enents such as a
short nessage service center (SMSC) CO Central O fice CRD Conposite
Routing Data DN Directory Nunmber DOW Day of Wek DW Data Warehouse EC
Exchange Code

The assignment of delivery channels to carriers
(MRS CarvierDeliveryChannel)...

', ‘Data Element . .{ | ——— *l) m”;pticm e
CarierDeliveryCha | Unique Wontifier

nnellD

CarrierlD The 1D of the carmrier to which the map is associated

DeliveryChannelID} | The I of the delivery channel to which the map is

associated

Description A textnal description of the map {e.g., ABS
Wireless’ 357 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

EDataElem
DOW AndTODID | Unique identifier
CarriertD 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(8) 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
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EM / UCP External Machi ne Interface/ Universal Connectivity Protocol
EMS Enhanced Messagi ng Service C Easily Recogni zabl e Code ESP

Ext er nal

Service Provider FCC Federal Conmmuni cation Comm ssion GVBC

Gat eway Mobile Switching Center OSM d obal System for Mbbile
Conmmuni cati ons FI LR Honme Location Register Hfl P Hyper Text
Transm ssi on Protocol

individual gateway, delivery channel, etc. level, The dynamic measures include but are
not limited to: (1} availability; (2} overall utilization; (3) capacity available; and (4)
latency. These dynamic measures are evaluated during the MRS’ Delivery Channel
Selection process to ensure that a selected delivery channel, for example, meets or exceeds
the defined QoS targets.
{0199} The following hypothetical message processing, routing, and delivery activity
illustrates the concepts described above, Referring back to Fig. 16, assume that mobile
subscriber M3, of wireless carrier Carrier; {Xvz Mobilc) has dispatched a message to MS,, a
mobile subscriber of wireless carrier Carrier, (ABC wireless), and that the message has been
received by gateway platform IX; 1602 from a network element in a wireless carrier xvz
Mobile's environment,
[0200] The destination detennination service 1701 (see Fig. 17) of the MRS 16G1 would,
among other activities, perform the following:

» Extract the source TN from the received message.

o Leverage all of the static and dynamic domestic and international routing data

to authoritatively identify the source wireless carrier (xvz mositc).
» Extract the destination TN from the received message.
» Leverage all of the static and dynamic domestic and international routing data

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

[0201] Arnmed 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 wirdess message delivery channel (e.g., SMPP or 557)
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 ..

T Data Blement | Description’
CamierlD 1009001

Description ABC Wireless

Parameters Various parameters for carrier ABC Wireless
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I DEN A variant of TDMA prot ocol
Mobi | e Subscri ber
| TU I nt ernati onal
I nt er-wor ki ng Mobile Switching Center

| nt er nati onal
| nt ernet Protocol
Por t abi

@Qui de DTP Local Nunber

devel oped by Mdtorola Inc.

LER Local
lity

Table 14,

" Dafa Elgment. -]

Ijg'iigrery(jﬁaﬁnﬂllt}

008001

Description Dedicated SMPP Link
Parameters Various general parameters for an SMPP link

;

DeliveryChannelID | 1008002

Description ANSY 557 Connection

Parameters Various general parameters for an ANSI 587

Connection

 DataElement: Deseripfion.
DeliveryChannellD | 1008003 "
Description SMTP-based Wireless Internet Gateway (WIG)
Parameters Various general parameters for an SMTP-based

WIG

Table 11,
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LEN Locati on Routing Nunber LSMS Local Service Managenent System MAP
Message Application Part MCC Mobile Country Code MDN Mobile Directory
Number NMDN (I nternediary) Mediary Network. A network and system
bridging two or nore wirel ess networks for facilitating nessage
exchange M N Mbile Identification Nunber MVB Mul ti-nmedia Messagi ng
Service MVSC Mil ti-nedia Message Service Center

MRS CarrierbeliveryChannel ..

B N~ e o

. Data Elument |
Cam erDehveryChannﬁlID 1067001

CarrierID 1009001

DeliveryChannelID 1008001

Description o ABC Wireless East Coast SMPP Gateway
Parameters Various specific parameters for ABC

Wireless’ East Coast SMPP Gateway

CamiorDeliveryChannellD | 1007002

CamrierID 1009001

DeliveryChannelID 1008001

Description ABC Wireless West Coast SMPP Gateway
Parameters Various specific parameters for ABC

Wireless' West Coast SMPP Gateway

T DafaElewent | peseription:
Carriert)elivery(ﬁhannell]) - 1007003
CarrierID 1009001
DeliveryChannelID 1008003
Description ABC Wireless SMTP-based WIG
Parameters Varjous specific parameters for ABC

Wireless* SMTP-based WIG

Table 12.
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MNC Mobi |l e Network Code MCP Mbbile Nunber Portability MO Mobile

Ori gi nated Message MRS Message Routing Subsystem S Mbil e Subscri ber
MSC Mobile Switching Center MSIN Mbile Subscriber identity Nunber
VBl SDN Mobil e Station | SDN MSU Message Signhaling Unit

MRS _DOWANndTOD .

i Elemenl 7 | T——
“DOWAndTODID 1006001

CarrierID 1009001

DOwW | Encoding of day Sunday

TOD Encoding of hours 00 -» 23
CarrierDeliveryChannellD 1007001 (90%); 1007003 (10%)

e GwERREE | D
DOWARTODID - [1006002 -

CarrierID 1002001

DOW Encoding of days Monday ~» Friday

TOD Encoding of hours 00 - 23
CamierDeliveryChanneliD 1007001 (50%); 1007002 (50%)
F'ﬁ)atimemeﬁt B - e
FDOWARdTODID 11006005 ———
CarrierID 1009001

DOW Encoding of day Saturday

TOD Encoding of hours 00 - 23
CarierDeliveryChanneliD 1007001 (90%); 1007003 (10%)

Table 13.

[0202] If it is assumed that the message from mobile subscriber M5, has arrived during a
scheduling window that is covered by entry 1006002 in the uas_powanarop database table, and
that, of the two available carrier delivery channels 1007001 and 1007002, that channel 10070t is
selected, then, barring no subsequent alteration of the selection as a result of such issues as
availability or tatency, the message would be directed to a gateway platform (e.g., IX;
1608) that supports ABC Wircless'S ABC Wircloss it Coast SMPP Gueway Network element. Gateway
platform 1X, 1608 would pass the message to ABC Wircles'S ABC Wircless Bagt Const SMPP Gatewny
network element for subsequent delivery to the recipient mobile subscriber M3,

{0203] 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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MI' Mobil e Term nat ed Message MVNO Mobil e Virtual Network Operator

NANP North American Numbering Plan NDC National Destination Code NVSI
Nati onal Mobile Station Identity NP Nunber Portability NPA Nunbering
Pl an Area NPAC Nunmber Portability Adm nistration Council NPDB Nunber

Portability Database

exhaustive or to limit the invention to the precise forms disclosed. Many variations and
modifications of the embodiments described herein will be apparent to one of ordinary
skill in the art in light of the above disclosure, The scope of the invention is to be defined
only by the ¢laims appended hereto, and by their equivalents.

[6204) Further, in describing representative embodiments of the present invention, the
specification may have presented the method and/or process of the present invention as a
particular sequence of steps. However, to the extent that the method or process does not
rely on the particular order 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 ast
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 stifl

remain within the spirit and scope of the present invention,
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NRO Nunber Resource Optim zation NSN National Significant Nunmber OR
Onward Routing PLMN Public Land Mbil e Network POP Point of Presence
Q@R Query on Release @S Quality of Service RtP Return to Pivot

LIST OF ACRONYMS
AC Area Code
ACQ All Call Query
ANSI American National Standards Institute
BSC Base Station Controller
BSS Base Station Sub-system
BTS Base Transceiver Station
Cc7 Common Channel Signaling System 7
cC ' Country Code
CD Carrier Databasge 7
CDMA Code Division Multiple Access
CIMD A data cxcﬁangc protocol te 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 Warehouse
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
GEM 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
Ip Internet Protocol
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"C Station Code SME Short Message Entity SM. System formatted Message
Log (Internal Log nessage Format) SMPP Short Message Peer to Peer
Prot ocol SM5S Short Message Service SMSC Short Message Service Center
SMI System formatted Message Tenplate (I nternal Message Format) SMIP
Sinple Mail Transfer Protocol SN Subscriber Nunber

Ty International Telecommunication Union
TWMSC Inter-working Mobile Switching Center
LERG Local Exchange Routing Guide

LNP Local Number Portability

LRN Location Routing Number

LSM3 Local Service Management System

MAP Message Application Part

MCC Mobile Country Code T
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 Muiti-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

M3 Mobile Subscriber

MSC Mobile Switching Center

MSIN Mobile Subscriber Identity Number
MSISDN Mobile Station ISDN

MSU Message Signaling Unit

MT Mobile Tenninated Message

MVNO "Mobile Virtual Network Operator

NANP North American Numbering Plan

NDC National Destination Code

NMST National Mobile Station Identity

NP Number Portability

NPA Numbering Plan Area

NPAC Number Portability Administration Couneil
NPDB Number Portability Database
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SP Service Provider SS7 Signaling System7 DVA Tine Division Miultiple
Access TN Tel ephone Nunber TOD Tinme of Day USC Universal Short Code
VLR Visitor Location Register WAP Wrel ess Access Protocol WAP

Wrel ess Nunber Portability

NRG Number Resource Optimization

NSN National Significant Number

OR Onward Routing

PLMN Public Land Mobile Network

POP Point of Presence

QoR Query on Release

QoS Quality of Service

RtP Retumn to Pivot

SC Station Code

SME Short Message Entity

SML System formatted Message Log (Internal Log message Format)
SMpep Short Message Peer to Peer Protocol

SMS Short Message Service

SMSC Short Message Service Center

SMT System formatted Message Template (Internal Message Format)
SMTP Simple Mail Transfer Protocol T

SN Subscriber Number

Sp Service Provider

587 Signaling System 7

TDMA Timne Division Multiple Access

TN Telephone Number N
TOD Time of Day

UsC Universal Short Code

VLR Visitor Location Register

WAP Wireless Access Protocol

WNP Wircless Number Portability
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What is clained is: An internediary network systemfin

i nterconnecting nultiple networks,. conprising: an input unit

sel ectably connectable to an entity fromwhich. a Short Message
Service (SM5) nessage is received, the nmessage having a. destination
addr ess; arw]odg fﬂﬁne@{'lt sel ect ably connecta.ble to a destination
entity t hat" S8R TE8E Y Fe. desti nation address; a transtimm.ation unit,
the transformation unit being operable to operate on the SM5 nessage
to nodify at | eastnh iatpoedionelaprk dyste®Mer megsagectigreitiipls; ndtworst he
input unit and sent to the output unit; and a routing unit, the
routing uniy mlﬂ operable to: determ ne the destination entity that
services the est nati on address, and apply dynam cal |l y-confi gurabl e

rules to determ ne an SNS massag@ del i ver%/{ channel through wi nch to
del i ver than &gt H@ée%éd%wwc KtiPRacPd Tamhich a Wit Megsagp gervice

routing unr@ng Qekd g@ i@resdi0El heQREQLd Hiﬂ}l%ﬂ hakh 1@1{:%({2&@1 mf'ﬁﬁ?tqum

handl i ng elenents o i nt er nedi ar rk can i nvoke to rmne
t he desti naﬁlec@mblgnomzttﬂyt‘aahxiotdhbrsismomsistaQMtdeﬂvn.osceﬂy, Bdmitieh adivess, ei n
the interface maintains a. set of unint errupt ed, connections to an

i n-menory g%ﬂ%ﬁﬁuaﬁx’% Gl f?:.!u [c;rHﬁ Jbﬁ] ul; %ﬁ o%@}a%\%n &B[a?ﬂf %9% SMS

access to donestic data an erna |ona e routing
unit is funihkepc mpmcﬁibﬁyantlmmm Iﬂatrmmobmfmgﬂnabzise&aquabwe(}/ fioin derivipwe
SMS nessage delﬁermar ﬂets b}/ cfad bal anci ng anong nore than one
link of f er PHEHEDEOEe SHBUF ¥9Ufdservice to the same destination,
and wherein the routing unit corrprl ses a dat abase of nessage delivery
channel s ayaiutiableitf He reutiMgreligssnceicrdtds to: and wherein the

dynam cal | y-configurabl e rul es conpri se I ogi c to apply when selecting

the rressag&i@r%me fHle dcgtu fmgﬁ cn{ thch 1S frees ?}Ib cﬁﬁuﬁqmn ﬁprﬁé‘% ftfac"l] y g' ven
time wherein e aval ssage delivery C anne

dynami cal | y-configurable rules are stored as a coordinated set of
def i ni ti onatphe rdymprdcallyrgnivberablen relbre toeddieimiporml SAA% rinessagy alelivery

of ca m RS KERERET b S e e BT e o gers

are dynam cal | y-configurable. 1.The internediary network. of claim1l,
wher ei n th‘eht‘domeﬁtci mtdmm;aumcqnpwtlsses dagla cfmramchxtdﬂu&rb@ﬂlmoﬂmabmwatgy

Admi ni str r i,IH I\’g tlag( se alntd a]a qe st pne od al
exchange r Ry aﬂ?"ﬁlg (t” {'3 i’:‘ngFé"ro a8 "HHE° 8660 ﬁ'ﬁHBé‘f’s ¢
destination entity and the SMS message delivery channel, wherein the interface
maintains a set of uninterrupted connections to an in-memory database, and whercin

the in-memory database provides access to domestic data and international data,

wherein the routing unit is further operable to maintain configurable quality of
service SMS message delivery targets by load balancing among more than one link

offering the same quality of service to the same destination, and

wherein the routing unit comprises a database of message delivery channels
available for a wireless carrier, and wherein the dynamically-confipurable rules
comprise logic to apply when selecting the message delivery channel for the wireless

carricr at any given time,

58



4. The internediary network of claim1, wherein the internationa
data conprises static and real-time routing data received from
sources within international Tel econmmunication Union (ITU) geographic
regi ons two through nine. 5. The internediary network of claiml,

wherein the, i nterface i ntai ns set |nterru ted. c 0
e oSSkt 2SI HBER e Bam R AlTRE BhERARAPET e ©
net wor K of .y fds@atdRidsed Wo & 1c8hidi e %ﬂéﬁcﬁ'@ﬁﬁm@fcﬁl‘ﬂl@e@uﬁCCeSS to a

real -time query faC|I|ty 7. c[' he |nterned|ary network of claim6,

wherein the rea query facil ces ollng and
mnber " por vy TGS i e R o B R BRR
claim?7, wherein the data stores support real- tinme nunber-by- nunber

| ookup and. r esofiut ibmamogkrrat idwstk 9. cldibe 1 nvlerrefedihar guatiet wdr serafe
claiml, mherel(#bﬂe muting unit i,s :fur perable to support
mappi ng bePwedsr FW@dH?PéETGw%mHHHBE?“é%W © val ues and rmobile

identification nunmber (MN) values. 1.0.The internediary network of
claim1, wherei nThdmidetiiait hanatk eftlsines, woapini te davaiticatalaecomprises

carriers, available message delivery, channel s, sage
delivery cHfhfers arget @t i B EVRERIPR r{goqnhﬁ dhﬁ'&mﬁ ‘Lll‘ﬁh‘a‘r e ithg
uhen_Iessage: 4kl ¥eldeaf RABRGLS Lfind Faed (19TR @Y Gy kbR ud, Ofndl 86y
11. The internedi ary networ wherel n t he routing unit is

further opemdisl®e to ensure that the nessage delivery channel neets a.
quality of service target. 12. The intermediary network of claimill

wherein the rout;ng 1M@1‘nr1c,d1aﬁ?f09&§% Qft Qafy & Uah& MNP inBMatib ! JLJNE Y,

overal|l utilization, capacity available, and latency to ensure that
t he nmessagenghelsésy esaticc hmdne balrtied staubieg qdathi rgecbfeds drom centensgetithin

International Telecommunication Union (1TU) geographic regions two through nine.

5. The intermediary network of claim 1, wherein the interface maintains a set

of uninterrupted connections to a suite of in-memory database facilities.

6. The intermediary network of claim 1, wherein the interface provides access
to a real-ime query facihity.
7. The intermediary network of claim 6, wherein the real-time query facility

has access to number pooling and number portability data stores.

8. The intermediary network of claim 7, wherein the data stores support real-

time number-by-number lookup and resolution operations.

9. The intermediary network of claim 1, wherein the routing umit is further
operable to support mapping between mobile directory number (MDN) values and
mobile identification number (MIN) values.

10. The intermediary network of claim 1, wherein the defimtional entries

comprise available carriers, available message delivery chanpels, assignment of
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13. The internediary. network of claim11l, wherein, . in determning
the destination entity, the routing unit is operable to: extract the
destination tel ephone nunber fromthe nessage; and identify the
destination entity based donestic and international routing data.

14. The |nterned|ary networ k. of claim13, wherein the routing unit

i s furthermejseicadtyenoohapels ip rerrie adsshedalae iioepaticonafdisating when
on a destipatl g&n%‘{‘i'vgﬁzl c‘i‘qﬁﬁn&@fi &by ef?\!nao'dv%ﬁhﬁc fglkyery channels,

assi gnment's of l'1very c annels to the destinati on wirel ess
carrier, and. scheduling information indicating when the deliver
channel s fidr t heltfedtermadisen nﬂhmékeégl%@r bi wWherginethgvaptingoret is fusther
Th.e inter Y. n I f ce
NS messagDeLf o P Bhe Shaclac IR Sh ot el LS ot SR YL S
one of a pmgnality of short nessage peer -t o-peer (SMPP) Ilnks betmeen
the internmediary network and the destination entity. 16. A nethod
for resoIV|ng ro a
wherein a i st nf;li%cl @ﬁzrxg%& urYaI g{%gﬂ%%@éggiﬁlagfe vﬁﬁb'}é{h??e 1(<)§W1%,TD“§L§ ?‘, cgﬁ’rablb

t el ephone taunblasi: dnbefmPLitadi©OORHIS Iuﬁﬁmlmﬁpwpaillm@vcﬁlabmnmﬁbhttﬁny to
routi ng database with done th r ut| dat infernational routing
data; nmaiHtEF H?%gmemwéa%u Y8 Tepye f‘"%‘“@l‘*l‘?‘% A ’f%t) HAYCaHE®s to
nunber pooling and nunber portability data stores; providing access
to the conposit eTHeOUhkAGedial aRaseRNel thamr aal whérti, giue dytchamilg tiie
for the purpose of deterinining a destination entity that services

the SVB nelgupbogeatindby BHLing aindl i aperaglesios exigacd éb«e dertinpes {plephone
channel s l. 0 e! n . [ tic and
el ect i on Hajrel B tlP et B nd |A0BhA e kirkVigp AR ARREY DMeste e
channel s, imamaGralessagelutel i very channel through which to deliver
the SM5 nessage to the destination entity, the selection rules

i ncl udi ng ygonfi ; -
targets |l oreriEa s PaRy B PREMET Vi ERERRIOUORL NE W Arer |
channel s @bé@bleng ckhmmgqm&b&gaydcmﬁmsreﬂmmw bh@:dt dhrea Slamatmn wireless
destinati on, . wherej abl e nmessage dellveg% .channel s and the

aval
sel ect i on“f*ﬁﬁ]eés"‘é'ﬁ‘lég@ @ﬁaf&lyagli%{m So GFOLHEEIWY 0§ dbe Seliyay | drppdhde the

entries, apgdiheh @Jl&léﬁ@@aﬂ%f Bl tbLlQi'?l@lulg?ﬂltf&‘nﬁﬁmﬁrlﬁhﬁﬁﬂ%m‘lﬁl ife Eié’l[\ﬁékﬁgh
a \eb-based interface 17 claim 16, wheré&in .providing

access tocbhﬂwbdnpﬂ@uh@nm@unanhdabam@samewmwﬁﬂ%es prOV|d|ng access
through. a set of uninterrupted. connections to a. suite of in-nenory

dat abase fjgcili tlihl‘c::smtcilrﬁeazgx ﬁ@%&di Oflath 31 hdRin WREIRLY Pf QW iek BEIS

access to the real -time query facilify cohprises supporting real-time
nunber-bynnunmgmhhwnkmngmndnAmemmhmnﬁmm&bmewdymgnsﬂﬂaﬂﬁp$hephmﬁhbdfof

claim 16, wherein. the dones : nhg data ris

Number —Por b PR R e LB Bak R e et Doy B

| east one gpfiirh@sakni@ychange routing guide (LERC. i) data, carrier

data, and 800 nunbers, 20.The nmethod of claim 16, wherein the

I nternati ?r}l.al ' Qutliur,]tgo(? E:)? r%'soo lrnl&,sﬁmtmg for a Short Message Service (SM5)
message, wherein a destination of the SMS message is based on a mobile telephone

number, the method comprising:

populating a coraposite routing database with domestic routing data and international

routing data,
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static and real-time routing data received fromsources wthin

i nternational Tel econmuni cation Union (1 TO geographic regions two
t hr ough ni ne. 21. The nethod of claim 16, wherein the definitional
entries conprise available carriers, available nessage delivery
channel s, aSS|g?nent f nessa ’ngllver channels 0 carrler and

schedul i ngMHAPHHARE FE THRRUCRY a0 rARa hRBACSSHHO dun éwﬂmaw dumbey
a carrier ﬁ&ﬁhﬁa\@au&ﬁbﬂcﬁ%, Iﬁ‘f)wﬂ% acclR- m%éx%ﬁmmz%uﬁ 5 @hi¥bdrg ahﬂl!ﬁé ng

for a Short Message Service nmessage, wherein a destination of
t he SMS rrefsasldgec iguetya&sdlity ofier dhergtuipiose tod| eapdvomeing unidestinatipe ontynggt

conpr|5|n S ting . .a conposite routing database wth.
donesti c U?Vﬁ@“ﬂ@@&’ﬁﬁad% %@ﬁﬁﬁ??Onal routing data; means for
naintainlng areal-time query facility that has access to nunber
pool i ng anttanmirbeg SpOY magsapd dslivdet chagbds estilablednstht destprabon ity and
access to the conposite routing database and the real -tine query

fact 110y (EnIE DUERGS SuRl ACLOEa Nidig bReadashiknalisolin@Bik! Yol e

services t nmessage es i nation, means for defermnin

message de:hnmet«y anhdhtie hsseagai dedilvbry ﬂmmmlhmrazi@t whathi londéiet tilyy Sat
means for a i | ecti.on rule 0. sel ect the vai | abl e . .SVS
message e gh%ﬁﬁ%l”s"tm’éﬁn%ﬁm%a‘é“ g wf@"&h&% 2firaP %ﬂffr
which to delsiNgl 9NS r%\@igé&&ﬁ@g@ ﬁi%ikh%}‘ﬂ@ﬁrh%}’ Riadfdnt g iRy the
sel ection rules including configurable quality of service E

message déINYy ensssager dedtveryi aplrans mtécmmh;ylhc caitic bpkBiychingrrano iy Utlthédlm/ls
nmessage d%ﬁlveéﬁ channels offering the sane quality of service to the
same dest NSt wherein the avail abl e nessage delivery channel s and
the selection rules are stored as a. coordinated set of definitional
entries, amlntxméreeﬁmilalnlhmetﬁafgcrﬁctiif@mal'h;mr@h;tfmidebc st ectivanplye atyl stored as

t hrough a W
9 a coordbnlﬁwd sel 0 S{J m]{:mml entries, and

wherein the definitional entrics are manageable through a Web-based interface.

17. The method of claim 16, whetein providing access to the composite routing
database comprises providing access through a set of uninterrupted connections to a

suite of in-memory database facilities.

I8, The method of claim 16, wherein providing access to the real-time query
facility comprises supporting real-time number-by-number lookup and resolution

operations,

19. The method of claim 16, 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,

20. The method of claim 16, wherein the international routing data comprises
static and real-time rtouting data received from sources within International

Telecommunication Union (I'TU) geographic regions two through nine.
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2. The method of claim 16, 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.

22, A system for resolving rouwting for a Short Message Service (SMS)
message, wherein a destination of the SMS 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 hag

access 1o number pooling and nurmber 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 SMS

message destination,

means for determisung SMS message delivery channels available for the destination

entity; and

means for applying selection rules to select, from the avallable SMS message
delivery channels, an SM8S messape delivery channel through which to deliver the
SMS message to the destination enfity, the selection rules including configurable
quality of service SMS message delivery targets implemented by load balancing
among the SMS message delivery channels offering the same quality of service to

the same destination,

wherein the available message delivery channels and the selection rules are stored as

a coordinated set of definitional entries, and

wherein the definitional entries are manageable through a Web-based interface.
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