SYSTEM AND METHOD FOR HLR I NQUI RY [ 0001] This

application clains the benefit of U S. Provisional
w@ai06/085032ppl i cati on No. 60/ 623,861, filed on NewEOREN5/039508

2, 2004, which is herein incorporated by reference in

its entirety. BACKGROUND Field of the Invention [0002]

The present invention relates generally to

t el econmruni cati ons services. Mire particularly, the

present inve fﬁMf ?ﬁﬁ) ' NS
inquiries to§{{é ong‘@l\‘/itn tlﬂk e agg%o%jrz?gte prlgizessi ng of
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Wi r el eNs. goshegenill andfiovemberedy 20040 wiriehtis loapein icnsporated by

nunber ?f differepnt elenments. Wile the precise

nat ur €/° SFRERR IS BHG i zati on, etc. of the el enents

wi t hi nBACRGROUNDar environnment may vary dependi ng

upon the t echnol oEy at play - e.g., dobal Systemfor

Mobi | s (GSM, Code Division Multiple
[06gx€ss ( COMA\: prebédfenvehiidnSeRids Weﬁdl]&'t@tdﬁ@@rﬁﬁﬁm@&%ﬁwwes

etc. - the portlons of a wireless_ tel ecommuni cat.ion

envi r oMesrnarticnlaly dhepissent inveiien facilities the srieance’ ltl%lm’tl%éo
pr esena'ilo ﬁﬁyﬁé ?ﬂ}?}]ﬁﬁ% dﬁ@césélﬁgéﬁré bids tHat a4 %eﬁv@&fmm Home

hi gh- | gene di agr am a portion_ of
hypot hbctqatmi RWat@I (BER) @aﬂttlﬁwdsﬂ[%g]ﬂaémmaé%‘rfé%tﬂ)es

t hat |]§ c%g%ﬁ]?@&etﬁe okilgure 1. [0004] As appropriate

and as=rteqgul rtronal nore detailed information
[0083] be obt atklwadleﬁsrtelmcamyunimibmemfrom cauaingwhumhen gl

II\IQ: %r gilftig&e{:%%leeng%t eq’gﬁﬁ t%c)a/ plifcfsae na V\é cﬁ:%k%ﬁf gélgtf%@&f L 1o of the

& Sonsgleh&tts withio @ artiaaldr mvirbmmmt tag by slependng P61 theo r

pur pos e 0 | et t I j
Pot ed- eRsbIReY Al MR T 6 e CleteLgh o SloBe SorpElil fosmo.
Fi gur ecdde DREAIMAiplYAREdse ((SDM&()J Tilve Ditibich Mid2ple Bocess

exanpl e a user of a cel Iy ar D .
(TDMA), etc. — the portions of a wireless telecommunications environment that

[=ai!

are of interest and importance to the present discussion may be illustrated through
the high-level ‘generalized’ diagram (of a portion of a hypothetical Wireless
Carrier’s [WC’s] environment) that is presented in Figure 1.

[0004] As appropriate and as required, additional more detailed information may
be obtained from any number of sources including, inter alia, references such as
“Wireless and Mobile Network Architectures” by Lin and Chlamtac (John Wiley
& Sons, Inc., 2001) and on-line treatises.

[0005] For purposes of completeness the following elements are noted in the

high-level diagram that is presented in Figure 1:

[0006] A) Mobile Subscriber (MS) 102. For example, a user of a cellular
telephone.
[0007] B) Base Station (BS). A logical aggregation of, for example, controller

(e.g., Base Station Controller [BSC]) functionality and transmitter/receiver (e.g.,
Base Transceiver Station [BTS]) functionality that realizes a ‘cell” which services
one or more MSs. Four BSs are depicted in Figure 1 — BSa 112 (along with its

1



t el ephone. [0007] B) Base Station (BS). A |ogical

aggregation of, for exanple, controller (e.g., Base
wEt@biosns7Control l er [BSC]) functionality and PCT/US2005/039508

transmtter/receiver (e.g., Base Transceiver Station

[BTS]) functionality that realizes a 'cell' which

services one or nore Mss. Four BSs are depicted in

Figure 1 - BSa 112 (along with itscell 104), BSb 114
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20 aB A A DG bt 1 BB Dl

cont ai pispgtisg)yect ed tenporary or tranS| ent information
for those specific Mss that arec n& bei n
0.t o

[00891vi ced byDP} dsitor Rocation Register; é@' flmgqntqd_i}mg selected

HLR 13 empBrapf 5 BnGBkt n'ii%ﬁl%ﬁﬂoh @dr)thd30 B8eRiftIMISK that are currently being
identifying,” profile, su scrlgtlon etc. information

for al FefblﬁthYeth‘NE&Rvﬁ assricktedMSE A38.ant WCs envi ronnent .
[(&Q 11] F) PRRI 39, RYRhEMeMNEHR ord c61§§i¥1)ng%éﬁﬁ@y1ﬁg°’ﬁroﬁle

ccess to the various |nterconnect éd SS7 net work

[ 0012] subscridgioh,i etc. Suiprmatienlfor ell epthe VESsNethibihr H(Stagtl’w)c

d oud %l'iquronég ess to the various interconnected public

(I and-T1ne c ) tel econmuni cations networks. [0013]
[oet1]Land SubB)Bighding SySpmIN@nbeFd (SST) Ehquidd 34.aAcxsey todlie warious
fixed- Ian hone. [0014] Central anpngst
the el gﬁgﬁ?n?e‘i%dég)é}%w%e%l cted in the hypothetical WCs
[08m2]i r onment G) PublicBwiechdd Taeptone NetfRofla@SITND ¢10113236AAV@SS to

HLR ser,ves .as .sonet hi n f. ' i C oder rin
Sor t s PESRRITHoRE-RErT Jpnie ferdgcnam b faydovors.
[0dms] t hr oughHyiagd'SWséritiet €1S) d88.i Fortek@fiplefayusteof a fixed- or land-line

conpleted, Illustrative uses include, inter alia:
telephone.

[0014] Central amongst the elements that are depicted in the hypothetical WC’s
environment in Figure 1 is the HLR facility 132. A WC’s HLR serves as
something of a ‘magic decoder ring’ of sorts from which key MS information may
be retrieved and through which critical activities may be completed. Illustrative
uses include, inter alia:

[0015] A) Confirming that a WC does in fact currently own or service a MS.

This is of critical importance given, for example, the increasing presence of

Number Portability (NP) regimes.

[0016] B) Confirming the specific services, options, etc. that a MS has elected
and for which (e.g., based on things such as current account balances, etc.) a MS
is presently eligible.

[0017] C) Ascertaining the current physical location of a MS (e.g., what MSC

currently services the MS) and, as a consequence, identifying the viable routing

and call/message delivery options that are available at that moment in time.



[0015] A) Confirm ng that aWC does in fact currently
own or service a Ms. This is of critical inportance
w@rwe35037or exanpl e, the increasing presence oPCMNUAIDOF/039508
Portability (NP) regines. [0016] B) Confirm ng the
specific services, options, etc. that a M5 has el ected
and for which (e.g., based on things such as current
account bal ances, etc.) a MSis presently eligible.
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[0023)est i cal 12))Realigd28MAD_SERE) MHFI@E} INFO (and defined in the
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due parit ¥ dud pirh? tcCthé t:mtcoal inipdRaict aNGEHDR (a5 dekiiBed aiove), partly

descri bed above), par é’
to the mechanism that 1s uséd to access an HLR (typically involving the execution

of reciprocal business agreements and the explicit granting of permissions and
access rights via a trusted SS7 network), and partly to the sensitive MS-specific
information and other proprietary business information that is housed in an HLR.
[0025] Thus the conundrum ... How does an interested entity (e.g., a third-party
message delivery service) efficiently and seamlessly gain access to a range of
WC’s HLRs? The present invention provides a solution.
BRIEF SUMMARY OF THE INVENTION
[0026] According to one exemplary aspect, the present invention relates to a
method for facilitating HLR access, comprising receiving a query request from a
query entity, performing one or more processing steps on the query request
yielding an SS7 request message, dispatching the SS7 request message to a HLR,

receiving an SS7 response message from the HLR, performing one or more
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ion W
fully glxza{ti@hned bel ow i n conjunction with the

draw ngs. BRI EF DESCRI PT]
[083%ure 1 pridguRAdresents ghiepd ?Yg:ﬂlbsé’ﬁ‘g?%? APRHCHS ngtéq%g;!lﬁné?fthe
a porteniahveatiby pot heti cal WCs envi ronnent.
DETAILED DESCRIPTION OF THE INVENTION

[0033] - To better understand the particulars of the present invention consider for a

moment the following hypothetical example. In this example, which is illustrated
at a high-level by the diagram that is presented in Figure 2, the present invention
serves as a key portion of a comprehensive ‘routing engine.” A complete
description of the features, capabilities, etc. of aspects of an illustrative ‘routing
engine’ facility, a Message Routing Subsystem (MRS), may be found in pending

U.S. patent application 10/831,329 (entitled “AN INTERMEDIARY NETWORK SYSTEM
AND METHOD FOR FACILITATING MESSAGE EXCHANGE BETWEEM WIRELESS
NETWORKS” filed with the U.S. Patent and Trademark Office [USPTO] on 26

April 2004), and which is herein incorporated by reference in its entirety.



[0030] Figure 2 presents a high-level framework
t hrough whi ch aspects of the instant invention nay be

w0 bdogmsesat ed. [ 0031] Figure 3 presents a hi gh-PEWEE2005/039508
illustration of one enbodi nent of the instant
invention. [0032] Figure 4 presents a high-Ievel
illustration of another enbodi nent of the instant
i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[0b$33] To hksikrthopothktrdaIShteddnking, v ih @iél iddtsnt Skanip)@is offered
present invention consider for a nonent the follow n

hy pot hendetan Am&igmnéer\qiqp eriéeré&ﬁﬁ)p]ﬁl@’ megel, PEovides author?tative,
11 ust J{eglgt | en wers hd Qltzb'nletgﬁgch ap%tttﬁlgplgbigéﬁl@ﬂbﬁthﬁ&nie%vhat wC

presen I'n Figure present_invention serves as
a key @uonstoroervioes the MSnthatabsides e 703805t 1248°engi ne. ' A

[0@?55? | g¥ ed Ret rrl‘i %j?oocﬂe &E%T%E}tu{t ?ﬂ}rweﬁgd mcﬁgtﬁ'g b!e ciﬁltéi;hgszmat are

- aspects an | rative r out
faci | i éxgerna tovihs ASFLERGOZ i-n@nS04)s irshudimg (RSpmplalyirdoparty

found in pending.U. S .patent application. 10/ ,
(ont tPBERE AR R o E0e YR R s — o
Eg;vééggb,lig@ﬁdiﬁ@vd E&&ﬁ%h x HxaEMINETth BESMERivh Wesal & 8divery
" filed with t . S.. Patent and T rk .
Of f i ceSTURsFICIonpeft %thz\g(f fqg“%‘dmﬁ"}eséﬁa CQWPI&%?‘?%ET%%‘P&}"n
I ncor pRuAbEHIENUBL)ER@AE 211, 'MTheBNUM tfagagd 1.2 4bedats 4ikafy and
hypot heti cal routing engine, which in tqe.i. nst n&.
exanpl FherissAtolsc TARRTH PEHNGDFISPESE FUHPBISS; leglu ng:
[oo56V! der (%P )\'(lelglf §VdbsASdd) uidh RitérfiRS 2 A bviddsiceiprehensive
real -time answers to queries such as 'At this precise
m)megtadlmnlﬁfﬁ@nm@\fname@\%aﬁﬂbﬂg’é?-vi ces the M5 that
i des at gy s < 2 taihi LSk L i
O am thap (o iosadty 24 ConituD Gy BREL pable Ltfguration
are exargrooatroltiaformasiongmd (breabime usageandiarkingjinfernation ¢o

and entPpyE b 88 poefERARE G AL BRERR AR Rcthfl Bhies e,

210), Eheodsd g 204ancH 206+ IpRélnesgesticlly)t he ASP's own
R es 1) B Wl Sisht a5 ShereaRitpite ol ndlbs fpiiiy

( ENUM) pieggaddor’shiBsequdie rdaideMA diciantdly 2o figlosthle adéssfonthayse of

and ot herw se isol ate I i nd- -
conpl othe cache am# ﬁg)ﬁgariaﬁlﬁ i‘ogmapo%’?rol%];lg 81% Iglgllﬁg a1t1 gxp?r%’ggnegf cache

entries.
[0939] D) An Internal LookUp Engine (ILUE) 216 through which the contents of
the environment’s Composite Routing Data (CRD) repository 230 may be

accessed via one or more intermediate backing stores (Backing Storel 226 -->
Backing Storen 228).

[0040] E) An External LookUp Engine (ELUE) 218 through which external
lookup, Telephone Number (TN) translation, etc. facilities (including, inter alia,
foreign NP databases) may be accessed.

[0041] The various external (E1 202 --> En 204) and internal (I1 206 --> In 210)
entities may communicate with the ENUM fagade using any number of
mechanisms including, inter alia, a simple text-based request/response protocol, or
a more robust (e.g., Extensible Markup Language [XML]-based) request/response
protocol, riding atop a secured or an unsecured Internet Protocol (IP)-based or
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[0036] A) A (e.g., Web-based) user interface 232 that
provi des conprehensi ve adm ni strati on and nanagenent

W@ apalosirti es. [0037] B) A repository 224 cont BETURZP05/039508
(a) dynam cal | y-updat abl e configurati on and contr ol
information and (b) real-tinme usage and tracking
information to support, inter alia, the possible
bi I I ing of the external and/or internal entities

: e.s 0 é l:ott% eﬁag)l%el 3 oﬁ@ 11%%’@9 @xa!mﬂle 20 @xt El dlityadight communicate

A | ocal cache 214, "wherein
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one or e int di t Backi
o or e aag R Fi R PP 00) * [0040] By An

[od=2) er nal LQﬁk U@p(ﬁffa@ﬂ 16 @ote Flatihil@ & stpbdlﬁugjmmﬁthaimons approaches

2;( E er Pag(la uﬁtfqt oy ti:ﬁ %ﬁﬁ% E’-bqs?&) go a&&@éﬂa %g ¢ |1t|0q%11 be readily

dat abag F&Entﬂ@}dn&ﬁ' o?(ﬁﬁ/cg? si6l in the edevbnt Bagthatalid #ddBion of other
ext erna 202 --> 204) and_internal (Il 206 -->

I'n 21090mé¢}tnilqatl@§ aﬁﬁ9a“é’6\‘m§19?ﬁﬂé’£%“hlﬁth the ENUM f acade

[omlng any nughesor@ht t0R60 3 H¥Enditdd4ebdforics Bf §bred! I a,
i npl e text-based reg}ﬁgst/response prot ocol, or

mor e r(@lonBgur{tiong24, I@Q@l herl 14, Regkiagptergh é@ﬁa'g% Backmg Storen

[ XM] - S@Ei) 2%8 Béﬁl Eeﬂitzg’&ﬂou %tﬂﬁa@i@n of, inter
secured df an unse u ter et Protoc | P) - based

or ot heaha;:tkmjnmhlRehasloodé)ataBasmMamgﬁment@Xampl(BDBMﬁ) solutions, in-
ext er nal ent | t 4 he ENUM f acade
throug’ﬂ %Eoﬂp’ﬁimca R Egjlr%amﬂ ng Interface

[0G44PI ) over Aan(sg@twtl&ar sy the KtUH 2 Eﬁ’mﬂdifLU:E blSd'a@htn(sHﬁd'@):ulate
Comec i Gyl ST, B oRERBRp e e
t hr oughecéBarykid-supp&ie (ihtékFéllla oMledt tiee diﬁ’@eﬂtaﬂ\l inibdtering plans/schemes
FEEE KTNSO e -

around the world. These are, without risk of overstatement, not-insignificant
matters.

[0045] Using the service framework that was presented above, it is through the
ELUE 218 facility that the present invention may be found. Focusing just on an
SS7-based 222 communications model (but recognizing that other, for example
IP-based 220, communication models are easily possible) we turn to the high-level
diagram that is presented in Figure 3.

[0046] As depicted in the diagram that is presented in Figure 3, an array of
Connection Manager (CM) processes (CM1 308 --> CMn 310) support
connections (C1 304 --> Cn 306) with query entities; for example, an ELUE.
Through an intermediate set of queues (Q1 312 --> Qn 314), which help to
balance any fluctuations/etc. in the flow of incoming queries and outgoing
responses, an array of Gateway Interface (GI) processes (GI1 320 --> GIn 324)

6



ot her

arrangenents are easily possible. [0042] It is

inportant to note that while two specific

W@ oomasi3chat i ons approaches are illustrated forrPCheSHLEN39508
~ | P-based 220 and SS7-based 222 - it wll be readily
apparent to one of ordinary skill in the relevant art

that the addition of other communi cati ons approaches
is easily possible. [0043] It is inportant to note
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f ound. th

L|§e348)v1a
jgust on an SS7-based 222

communi cati ons nodel (but recogni zi ng%t hat ot her, for

[0a59hnl

e | PI)aRedive 20incomimg$Ril easpinsh Shbulessageafi@n 8riS7 oW

possi the high-level diagramthat is
m}ed in ;FI H]32t49

prese

gure”3. [0046] As depicted in the

[0aS1hgr am t ha) E}Sraptrkes duit eldmints, Fnauding 18)ssih1ry agronggy odr data

ggg)”egﬁmfg Wrs iy sﬁg’%]dsd?{sgﬁﬁgggﬁdt is §f m.ﬂﬁ?ﬁwgg e

entiti

ifg4nt MH ﬁenah@f&eweﬂsmlréﬁons'ﬂSS@ lngahs agm

00 £ o, 2 e o S B e b

i ncom

dl@néﬁtb&hét@s%r@é’i&a&bﬁ g6rh g remersmsesp@me asv m,essage

Gateway | nterface %h? processes 320 -

[08531) c ormuni®@aPerosit

cpmplsted qusry res mgmtsmt op ﬁ@%&@é 312

(SS7 %n 325 for rétriewd and subsequent return to the query initiator.

[0054]

[0055]

A (e.g., Web-based) user interface 332 provides comprehensive
administration and management capabilities. Additionally, a dynamically-
updatable repository 318 of configuration and control information is available.

Figure 3 depicted an environment operating within the confines of a
service provider (ASP) 302 for example potentially as one of several facilities
supporting an ELUE. An alternative embodiment, supporting external query
entities, may be illustrated by the diagram that is presented in Figure 4. As
depicted in the diagram that is presented in Figure 4, an array of CM processes
(CM1 414 --> CMn 416) support connections (C1 404 --> Cn 406) with external
query entities; for example, various message routing/delivery components within a
third-party’s messaging service. The balance of the diagram that is presented in
Figure 4 is the same as corresponding portions of the diagram that is presented in
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Gm 330) to: [0047] A) Retrieve a request for a query

(e.g., '"What WC owns or services the M5 that resides
W@R008/0FB3t 555- 12127 ) from a queue (Q 312 - - >PCITUSHA5/039508

[0048] B) Construct an outgoing SRl request SS7

nmessage contai ni ng, possibly anongst other data

el ements or values, the TN (e.g., Mbile D rectory

Nunber [MDN] or Mbbile Station International |SDN

Nunberg; [ Yok ShiNhbre@ire tfankfic @HithdBalankOOABE diegrabd tBa2ad Ch

the out oitgg_ SRl request nessage to an SS7, I nstance
(G| 3eepentsd i Figwe 4) mppbe foumkiadhediigure dopiratiyedhay was presented
del i vepy fo the destination WCes (Carrierl 338 --> ‘
Carriern 344) HLR facility (HLR 342 --> HLR 348) via
[0036¢ SS7 c| dihds B8 Pres¢rdOFejtiop)pravides seraething ohe aiepy) belind which

respons Y/ a ro . - -

a24) . ROV WS P Fslcp Rl e ot G} be e R dha

possi biinglaASP gmt hastiinplemeizitdihe pesaninyettiva: (e. g., E. 164)
OfFEt ane oA ROV Y Peblsh oSy rbigB T e siRequenty

mes s agRecdtO41bat] thdhectds Qg t(onarigidb raciprecib agrsementinsitli, ucingle

and popul ate_ it with e data elenents that were
ext r acdfustf FP%%(’t%etL?égg'ved SRl response SS7 nessage.

[0058953] O PYPAWE nayPrheaRd SibesueniBmyanhgs REJRSLrights, privileges,
construct on a queue ( 312 - > O 314? for r | eval
and sURSEBHEIERHY oF P iy Igdi el iyt or the %@%41 A

[06@] 9., Web-daprddspERy optithalyf RERt BisedRhyhaRisally updatable
conpr ehensi ve adm ni strati on _and nmanagenent
capabi donfigusations gputrad idprmptiony patpieanpithe dafuPakis apmaed from a
reposi b yPi $eRf H{)" § Gile 6 GReP{thus protecting HLR
i nfornation | seavea]ﬁ%a a}ngé.J (?gg%]sﬁl@ll gure 3 gelgipé(t) g%_u?gn
envi r anfeemeticapbatatWegnayidesm to heronBdeatiplns othefwige spasitivae

vi der (ASP}..3 Lal

[Ogge eral f a?ﬁl % § gél) IST% E gr I'n gﬁlg %g%?é%&/&%éﬁg?[tﬁ% g%te?%%hange
enbodi amstbsequeptipbill each iitintugqlerygentityy Quetdrnicesof tha i dsghat
|4| | xztrres% ee geh.kl)l}él t{‘lé] RSFJsa&rre%rrln Iglg]yagptilogalfgrrsﬁgr% rl]rtl %g réx)gmfe' @HSL%h

various dynamically configurable fund distribution schemes including, inter alia,
flat-rate, simple percentage, complex percentage, etc.) that the ASP realizes.
[0061] E) The ASP may absorb changes by WCs in HLR access models or
paradigms (e.g., as WCs implement new protocols, etc. such as IP, SS7-over-IP,
Signaling Transport [SigTran], etc.).

[0062] In the facilities that were described above (Figure 3 and Figure 4) a query
entity, either internal (Figure 3) or external (Figure 4), may communicate with a
CM (CM1 308 --> CMn 310 in Figure 3 and CM1 414 --> CMn 416 in Figure 4)
process through any number of mechanisms. For example, communication may
take place through an XML-based API over an HTTP connection (possibly
regular HTTP for internal entities, secure HTTP for external entities). It will be
readily apparent to one of ordinary skill in the relevant art that numerous other
mechanisms, along with alternative arrangements/etc. within a particular

mechanism, are easily possible.



depicted in the diagramthat is presented in Figure 4,

an array of CM processes (CM 414 --> CWVh 416) support
w@ommaesisrons (G 404 --> Cn 406) wi th external PCYER3005/039508

entities; for exanple, various nmessage

routing/delivery conponents within a third-party's

nmessagi ng service. The bal ance of the diagramthat is

presented in Figure 4 is the sane as corresponding

[Ogn o]t i ons Ofmttﬁbefagllﬁ&rtﬁép&e?@&esérﬁ)e@ 51?(??/@ @Fl@&e i3nal @igu?e B the

t herefore explanation (fo bal'ance of

di agr amtelrmadlaﬂeguweé&hﬁ Bd-* Qn ﬁﬂ@mrlégmy 3 ﬁﬁ@'Qﬂaél? crﬁlﬂil 429 in
the Fig 1’#%1% tnﬁlg“oé @Bﬁﬁgﬁ{etdn% e‘PQémﬁfe? ef‘@ﬂ'}{@dehs or paradlgms

[0056] I on provides sonet
of a ' achdmg, inlve hﬂnm HirstHin Ehstloml (RIFQ) dlast\BCEirstejut (Telé?pd,@ustom

Consi der a [

nop t ni- AMGPHB Rak AR P YIFRERD ofliShaf Be fosfthfl orty
A A V‘ﬁuﬁw oekvelhd fstlitate amﬂ&renegmuer aitrytrétoipedh oplewsi (fohsupport of,
and su

I cute,all qf t .
(on- ¢ RF sramge, dee P S ot it Ehdos qog offerings)
(1054!5: ed egt lnttlge {ablhﬁes th&th&re“&?&nbe{l QB8 (FiBhreA ME Figiye 4) a local
gran and su se ue ccess
Vi | etgbe (Tha et it 2B BEins FRET Sorapli & cmnloysy och o
trust eghcgBidal e ﬁéed@o holll BEpréseRe reti@¥aItsuli3 folBeb nﬂiﬁmse and
optional ly redact (based on dynami cally updatab

conf i gWeuldiieshuds; P%@h‘fyraﬂongsﬁ PHETHETSo P CRIGE EERORILOTH ftseclﬁn e
dat a t BafolisibleGhids R thefusOBR the Wehe, BhdRELAMBIe @@%@&cﬁﬂhbﬂiﬁg the

a query response construct (thus protecting HL
| nf or nagm@mdm@atwnMcmyem@m to be confidential or

rwise Sﬁr{ﬁé fahl\ﬁﬁls thL.thQe@QJlesleeEQﬁoV%%P Y3 ﬁ@?éﬁrée@qpls
e

every query request/response exchan
s u bs eq uapnﬂayt thinble ted e indicatedaepasiorips or storss (Canfigu@tien (3118 in

more of e, %’\'z}sughﬂslgure% 4% AR &Jg@hfgﬂeg and 858 Figure 4],

may op it e ’he reven vari ous
dynam ewl) hr)&y(b@ hysicailgbdatizddiivdugli sityrcbinbinkidon efcinemeka, traditional
rate er cent

compl e Ry Biiags, i ey b TR fopB O R ARRS ot

[(08661] E) ThehdBRilineyhaheme descitt gbsvelFiges dnd Fipf 4) a GI

or ot ocareges 43k S20ler Ctns i bl 0 < S g RSN

Tr ans pQfab a9 52887 Gt Bsthnce (SS7 GW1 326 --> SS7 GWn 330 in Figure 3
and SS7 GW1 432 --> SS7 GWn 436 in Figure 4). Under an alternative
embodiment, since the underlying SS7 messaging is in fact idempotent, each GI
process (GI1 320 --> GIn 324 in Figure 3 and GI1 426 > GIn 430 in Figure 4)
could be disassociated from a SS7 GW instance (SS7 GW1 326 --> SS7 GWn 330
in Figure 3 and SS7 GW1 432 --> SS7 GWn 436 in Figure 4) and a GI process
(GI1 320 --> GIn 324 in Figure 3 and GI1 426 --> GIn 430 in Figure 4) could
employ a select-a-GW instance (SS7 GW1 326 --> SS7 GWn 330 in Figure 3 and
SS7 GW1 432 --> SS7 GWn 436 in Figure 4) as needed model (under which a GI
process [GI1 320 --> GIn 324 in Figure 3 and GI1 426 --> GIn 430 in Figure 4]
would momentarily ‘attach’ itself to an available SS7 GW instance [SS7 GW1
326 --> SS7 GWn 330 in Figure 3 and SS7 GW1 432 --> SS7 GWn 436 in Figure
4] when it needs to dispatch an outgoing SS7 message and a SS7 GW instance

9




[0062] In the facilities that were descri bed above
(Figure 3 and Figure 4) a query entity, either

WO ndoesossll (Fi gure 3) or external (Figure 4), negI/US2005/039508
conmuni cate with a CM (CM 308 --> Cvh 310 in Figure 3
and CM 414 --> CVh 416 in Figure 4) process through
any nunber of nechani sns. For exanpl e, comrunication
may take place through an XM.- based APl over an HITP
CONNECLSIrPISE Ly CABARY n el  Ba dNIGWIAB2 > 87 GWa
entities, secure TP for external entities). wi | |
be reaéidiy F'agz,u{:m‘lf] evould mowerdardy ‘adteeh’ faglitoiG proqeﬁﬁ &Cﬂé 320 >

rel eva 0 rifilﬂ| I

with a@@" na{lil @g} a%g?&g%%%f%fhﬁ{l 43040 n a %eglrl?li%%gi fo hand
mec hanofs an inasraing 887 imessage)s Unkder. spme’]ltemtwmodel techmques such
faciliti stha wer e bov Fi gu

Fi gur e®4)°T £¥E"R %PEWH%%FB’P%%&@Q ges(a&d(]%'f © si&@ﬁgﬂues and a
i n Fi ggyram&EaBydpdatabll® mappif@fadiB wouldbegusedtod)ie mgythlre SS7
configured to opera & under, 41%/? nunber of nodels or

par adi fAeest ]ﬁﬁqsﬁﬁfﬁﬁ@‘f PIRESPCIPY TSPOBFSSt | n First Qut
06573 FtO) Lla% ﬂ{erfacghﬁe%ttha@mere(dekdf@):d ?lsws ([0pare 8tagd Figure 4) ANSI,

itiona . i ndi vi dual__queue entri my

be assiighaad/ar ypixge P@AN%’B’@rITHrSSVé?I/\@F G Q\g{@ 3szo’f Etgg\é GWn
di T er o5 inGHRIes ﬁ{HSSﬂ G UBeVBISSOICHRR a3<§ mmlgu@m%aysé

for exanple,” free and/or fee-based val ue- addg&;a it

of Ser empleyqdOdhp SSH@mgrﬁﬁ)of eob 364G W wraferadly qtqsw%@us
t hat \A%sﬁrﬁ&?%’gafiﬁ(sah tS%"’?ecofn legfﬁ%?— ?hcﬂlﬁﬁilg TG L, @87 Pomt Code

| ocal cac igure ure

opt i onélQ)yorpet, @wmtmy,@dd agigniment; d@@h@lfiﬁﬁ,s%go‘ubtbﬁ 1ft'®be used
nold OknRIERRIAS: digkd: 'bgz{%ﬁaﬂ@s H{] Snf 7 g UhEEGHERE sP)
re-use-an ude ot her

itemns, addmssesaahe thapbysﬁamhtayng the epératlcmmf hingjred(ANSIand EJJ)
for the use of the cache, and configurable |ogic

cont r of TR He agi ng and expiration of cache entries.
[0068)65] | n timiet o Iidsilblefambb(ﬁtnenmf ehepesentiiinedtiabihe eutbound SS7
(Figure 3 and Figure 4 t.to.n eth

{ e i nieeaedhat B gererepd ey opicnli et Gt oG G S of
[318 i H ahﬂ@ﬁl@ssﬁge@ﬁdre&%?g daﬁab?lhtﬂa@ et 4k dedefibad 1n§alﬁ.‘dh% U3. patent
16 in ?ure and 422 in_ re 4! etc}) ¥

physi capaligatioad /137 ge (Fﬁ‘i‘tk?GgﬁY ) ELLFWr

alia, boRdd ﬁik@keﬁ@%s%ﬁl@tah@ RAfed Witk tAEUBPYO @208 BES2005)
solutions, proprietary solutions, etc. [0066] In the

faci | i whish it hesein insprporated Dyirefegnesipiie eqtittur e 3 and
[d(:%g]ur e 4) agQ important to note that the hypothetical example that was presented

above, which was described in the narrative and which was illustrated in the
accompanying figures, is exemplary only. It will be readily apparent to one of
ordinary skill in the relevant art that numerous alternatives to the presented

example are easily possible and, indeed, are fully within the scope of the present

invention.
[0070] The following list defines the acronyms as used in this disclosure.
Acronym Meaning
ANSI American National Standards Institute
API Application Programming Interface
ASP Application Service Provider
BS Base Station
BSC Base Station Controller
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process (G|

320 --> An 324 in Figure 3 and G| 426

-->Gn 430 in Figure 4) was mated to an SS7 GN
w0 p@bansel (SS7 GN 326 ~> SS7 GM 330 in Fi gureCBUSIUA5/039508

SS7 GN 432 - > SS7 GMm 436 in Figure 4). Under an
al ternative enbodi nent, since the underlying SS7
nmessaging is in fact idenpotent, each G process (4|

320 --> An 324 in Figure 3 and 4|

—

426 --> Adn 430 in

FEBUT & 4 Bab itk $8on U1 SASS0CT at €d TTom a Ss7 G
ilnstance (SS7 QN 2326 --> SS7 QW 330 in Figure 3 and—
G EBMA~ £y | £odeDivision Multiplo-Ac —
N OV T ofection Mana, H—436 III l‘FQUI € L|-) dIIU d GO
€SS [(chdpbsieBatdePan> G N 324 1N Figure 3 and G 1 426
4-> G@nl430 in Figour
.| E.164 Infematiopal telecontiinicafion nﬂmbenng{é;;gl E,_E_ i P Al 55 .El S E! eet—a—O
I T aITCE Eleeromt Indedils ABGAR - - — GWT 330 TN FIgure s and
f)BIﬁJEWLEQ@xaILQOWPM 436 in Figure 4) as needed
R+ i a—C—process—-GH—320——>6-n—324
IHEdT QU @isdh@moe 1426 --> dn 430 1n Flgure 4] would
mmonentarily 'attach' itself to an available SS7-GAM— —
i SL A @téwéy—hte% fo Yo Yol oana
'GSM TV Y Globdt3Ystes obﬂécHnm'unichionpD’ GAT—330 T Fi gur € 3—amd
$EW _GW_|43@advay - > SS7 GM 436 in Figure 4] when it needs
t%ﬁf““&pa Home.I ocatipn Regist . .
| tr A TC e (e ot hikir Beddl - > 9o/ GWI 330 1N _Figure 3 and
$S7T GN 432 - > SS7 G/\h 436 in Figure 4] would
n nt. ar IrltemetPqul Al ol £ [P | AN
hETee Ine&allo?ﬁ(\]iﬂéﬁfe ||.oc| —to—a \J |J| UOCLCSS TU1 oZU
-GN EIixranbnmamﬂumaiownand dl 476 --> 3n 430 1n
Rigure 41Lasv\hf=nol t nee,ds_i_o_handoii—an—i—n{;enci—ngéSL———
4 F t L. L. L R
rrégg—age}m%ﬂ%é such—an—al ternative nodettechni ques
guch as.[ Tor exarml e, unique G process F ) val ues and
U Le qMpbil amﬂl’?it.l Hes anrl A _Avinam || akl LN
.~ | Mobile it:ecoryNumB‘er aRe—a—ayham-tary UPUCH aore T
TeRPT Y [k Rodi shdtidh 0 _De Used 0 ' tie together  SS7
rleguest [ebilsdymaier and t heir associated responses.
[MSQ7'| ] .JMObllﬁ.Swifdﬂ Cenfer: , . 4+ ot 1 H r 1 1
TREEN 1| Mobils' Station Hierhatiohal ISDNRuniptd Al WETTUESTT TUBU dDUVE
(Frgure |3 and Fiqure 4) ANSI, TTU, and/or a mxture of
ARBl__and Nemhs Padity 326> SS7-OM—3306—n
Hisgtte— 3 mmehassS? O 432 -=> SS7T GW 436 T n Figure 4)
neymNbe  ermplicyedd Telbve: Ns®%- f aci ng si de of each SS7 GW
areferaply isolates and thus abstracts away all nf the
S S ity of C el ||r1| nao LNt Al o C‘C“I DA
L Py " N T | \.ll A LR EAY N T I:L \,I arit Q, TIT I_UI IIL
Goslge PO et o PR VohdAk HHIE, and assi gnment .t he
specifticl SS7 cloud that is to be used (should pultiple
CWUWI PR W HP P COZ oo L
erd Ronting Intddhation ClUJ acent—SS7—Si yirtalr 1711y Ot 11U
( $ Short Message Service
Sp Signaling Point
SS7 Signaling System Number 7
TDMA Time Division Multiple Access
TIA Telecommunications Industry Association
TN Telephone Number
USPTO U.S. Patent and Trademark Office
VLR Visitor Location Register
WC Wireless Carrier
XML Extensible Markup Language
[0071] 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 exhaustive or to limit the invention to the precise forms disclosed.

Many variations and modifications of the embodiments described herein will be
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addresses; etc. - thereby facilitating the operation

of a mxed (ANSI and I TU) environnment. [0068] Under
wor@epss3i bl e enbodi nent of the present inventPCIUS1085/039508

out bound SS7 nmessages that are generated may

optionally benefit fromthe type or sort of dynamc

nmessage addressing capabilities that are described in

pending U. S. patent application 11/137,351 (entitled

" SYST ;émgt M%-ﬁgggorﬁﬁ@yl sMNTiEh eGENT iEYNAMGVER M dosure. The

ADDRESSI'NG' and filed with the USPTO on 26 May 2005)

whi ch besphefthe imvemion iplerba delinedwnlydyydheslaimsiappenged heréto, and by

entirep). It is inportant to note that the

hypothg¥F€g@9§§gﬁple that was presented above, which .
[0872] descri b@udthien it descriténg rapreseatativgiembridihenfiief the present invention,

illustpated.in.the a ' [ '
oty A R PG A SR oA
skill inveitiva as elpatieular saquentdafistepsindBowersr, 4 the extant thas she

to the esent ed exanpl e are easi|l Qssi b n .

i ndeed mgﬁ%ﬂi OF BIeFs7S a?egﬁf)trfesll% ﬂi@g&%&% ° q%%()tlps(?eé) g (Se%if orth herein,

i nvent itRAnethdddf Plocdsd ehduld haabe tighited & thelpdriicuda séduence of steps
acrony as used in.thjis djisclgsure. 1]l The foregoin

di scl og%f:%b"’éif Asioae pf gglélﬁrry ékﬁ m%’]ll%apé’fecfaﬁee O%F'éséfg?l?wes of
invent ist@ltss MASbdIRE4IbIEN TERETbRE PhirtipulifiREE DT Mo steps set forth in the
illustration and description. It is not intended_to

| . . €
exhaus shegeicgionsgoyld potibecppstip aslinifaioncon theclgimsc i3 %dcgﬁona the
forms di.5d BREEd t\NBOMeBd hithdrPRcced T thERsEhiGRtnANSsHBhId not

t he enbodi nents described herein will beapparent to
one of belinitechfoythesperformange pfideis pteps in thej qgiar veitiep,pad gagtkdlled in
di scl ogur.e. : ' ' ' : :
define S%C):}J %dﬁ%%%c%?eﬁ%ﬁi%ép%ﬁ%@%&sﬁ@a ebt%g‘,;61 H%(ﬁ%ldbs;/lu rema

t hei r euthinvb¢ spiritsind Feope hithe presentawentioni ng

representative enbodi nrents of the present invention,

the specification may have presented the nethod and/ or
process of the present invention as a particul ar

sequence of steps. However, to the extent that the

nmet hod or process does not rely on the particul ar

order of steps set forth herein, the nethod or process
should not be Iimted to the particul ar sequence of

steps described. As one of ordinary skill in the art
woul d appreci ate, other sequences of steps nmay be
possi bl e. Therefore, the particular order of the steps
set forth in the
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speci fication should not be construed as limtations

on the clainms. In addition, the clains directed to the
woreihosh3and/ or process of the present inventi oPCEHOS208039508

not be limted to the performance of their steps in

the order witten, and one skilled in the art can

readi |y appreciate that the sequences may be vari ed

and still remain within the spirit and scope of the

Wi 2P RELARVED j9Nn- VHAT | S CLAIMED |S: 1. A nethod for
“Tacilitating HCR access, conprising: receiving a query
request froma query entity, performng one or nore
pr odeSsmagod foa facilging TR GRS, FOMPYSB&t yi el di ng an SS7

I eqygstvinBS RS reqibsiSih & Qidtgesayd SS7 request nessage
to a HLR, receiving an SS7 response nessage fromsaid

HL R Peisernting prerrg MoveDrasessipgs Hensopcaid apery requess yiekhingap 357

re(?éztrﬁgsg,%gnse nessage yielding a query response; and
et urni g.’sai.d gquery response to said query entity,
whe dispatching saidi 85 §regwrst myssesds a 3R, have aut hori zati on

fmoeggeﬁf%%%lq%l %ﬁgg@ﬁns%%egsa Rom%aid HiG met hod of claim 1,

request I's retrieved froma queue.
3. Pedommngoe ainord pocasding stepsronisaidiSHE r&Banse orgesage yielding a
nessage IS £ MAP nessage. 4. The nethod of claim 3,

TEREFP S A MAP message is an 1 TU
Send&aniingwgldfueryresponse t6 eddi@stry emissage. 5. The net hod
of claim3, wherein . the P nessa i s an ANS| .
SendRBLR fi5 SR A8t nobfve Bvorratan & A igtess syid iR
8f Q. al‘lﬁﬁl rlilleth&bidl@fdlcﬁilﬁ 13{@3671'85?#16‘ c@ﬂty&ﬁdiudeﬁﬁifsfea@l ed from a queue.
ynam cal |y addressed. 7.. The. pethod of cl ai
ool Fha FbGES U o Nag RS eI opae JARATmesgege.
The gretiiodetabd & i3/ whibig el MAPhgEsMPismIsage is an

| TU SendRout i ngl nformati on response nessage. 9. The
met hodSefRentHighigrmatipregnest MES280AP nessage i s an ANS

5. The method of claim 3, wherein the MAP message is an ANSI
SendRoutingInformation request message.

6. The method of claim 1, wherein the SS7 request message is dynamically
addressed.

7. The method of claim 1, wherein the SS7 response message is a MAP message.

8. The method of claim 7, wherein the MAP message is an ITU
SendRoutingInformation response message.

9. The method of claim 7, wherein the MAP message is an ANSI
SendRoutingInformation response message.

10. The method of claim 1, wherein the query response is deposited on a queue.

11. The method of claim 1, wherein the query response is preserved in a local cache.

12. The method of claim 1, wherein the query response is populated with redacted
data.

13. The method of claim 12, wherein the redaction rules are dynamically
configurable.

14. The method of claim 1, wherein each query request is accounted for monetarily.
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SendRout i ngl nf or mati on response nessage. 10. The
nmet hod of claim 1, wherein the query response is
walewesstsed on a queue. 11. The net hod of cl ai mPAT/US2005/039508
wherein the query response is preserved in a |ocal
cache. 12. The nethod of claim1, wherein the query
response is populated with redacted data. 13. The
met hod of claim 12, wherein the redaction rales are
dyn 4143 lnjléﬁho(a%@t:fagllr' i,%e?ein &Lfery ;Elaﬁesgﬁtr&ggle@fn £cb@aMcd with a
wherei n each query request 1s accounted for
nonet awoniSP7 patocbhe net hod of claim 1, wherein query
req IS receiv [ r j z :
or od e el SR L e e GRE i bRl cpidn sid 557
or normresppriedateiengristippsamaddsss of adSbileSspohisg Centet thalds
extracting an address of .a bi l.e Swi tching Center
t hat icgnglﬁ}yrsgﬂ’fﬁllil/g LA %?%Ehs/gbsﬁfﬂ\)e/eéh nobi | egsubscri ber .
17. 17 ehenidtivdchf oking I Aunhet cothprisinperedaetngsdleiedgiata elements from
redact j ng érel ected data el enents fromthe SS7 response
msssa;} ¢ S/QreSPRNSRAESEAREf or facilitating HLR access,
CONMME.i A bydtbm for GHdBTiHing MLK d6cess, cduPtising:equest ; a query
response; and an adm ni strati on and rmanagenent
i nt 8APF¥ &Nt he system bei ng operable to accept a query
rqu@ﬁ&yfrgqgggt,a guery entity, generate an SS7 request
nmessage, dispatch said SS7 request nessage to a HLR,
r ec 8V Y &98PUST Adsponse nessage fromsai d HLR:
genet sl finfuStitel Hd LHESRRARE, in@ftkedi Spatch said query
response to said query entity, all under the control
OL dpesgatm bging opeable teciccept @ qepyneaahesaftbm aciyeryicglityagsnerate an
[ o n 1.N . to |
597G o e Bl PR R ERARAG THIR, KL (881 rosponse
measuge frenag iR, dendrate b auey irsspilish,-dnd dispatch said query response to said

query entity, all under the control of operating rules that are dynamically configurable
through an administration and management interface.

19. The system of claim 15, wherein the administration and management interface is

‘Web-based.
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