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[ 00011 This application clainms the benefit of U S. ProvPei/ORZI0S/HES®Nt
App|icat%m&g?“@mazs,sal, filed on Novenber 2, 2004, which is
herein incorporated by reference inits entirety. BACKGROUND Field
of the Invention 100021 The present invention relates generally to

t el econmuni cations services. Mre particularly, the present

invention facilitates the issuance of_ inguir] ong with the

appropriate processi ngSﬁSTE&MTm%mﬁMQﬂrpm Home

Location Register (HLR) facilities and other simlarly-situated

facilities. Baek~round of the Invention [00031 A W rel icati

t el econmugpeAt i ONs  enpig @pﬁmﬁion@bhﬂﬂf’a‘ﬁﬁh@efﬁkhﬁ’.ﬂ@éréﬁlsma?ﬁé geﬁl g%?illca o

el enent s. i'le the i.Se..n ke Wpo4, AFLEENE Bakindncorpdrate bf the
p@%%%gg?afﬁie@ Eyﬁngx{@ >

el ements within B environment’ may vary dependi ng upon the

technol ogy at pl g¥erenc8 iWits edffir@pal System for Mbile communi cations
(GSM), Code Division Miultiple Access (CDVA), Tinme Division Miultiple
Access (TDWR), BAELKG ortions of a wireless tel ecomrunications

environnent that g i mbalipnest and inportance to the present

di scussion may b rated throu t he high- LHERBhdderied.

di agram ( gfo0a) porti onThé prgs@i?%?%@{l?fg%{?s &fpf ‘lglts&gélgy%‘lngr' s [WC s]
envi ronnent) thatNlIi S ggﬁﬁg@ %%gf&eﬁdiﬂ%eeﬁfacim&@mis@aacmf@muire@s@aand
as required, addit{"6Ral nord detailed |nfqrmation, na GhN8dine

from any nunber efong®tithalsagiprapirigttipRyessig & FeSEPIE thptg %?egﬁgggﬁs uch as
"Wreless and Mbile, wor k b Lectur @ gihePimblhdy-sindted! fadilitidsac
(John Wley & Sm@%ﬁ%@%é@%@ﬁ%ﬁ@ %)Sn-l ine treatises. 100051 For
pur poses of conpl@gi-pRessd dfiee hotdtoni ng el ements are noted in the

hi gh-1evel diagramthat is presented.in Fi Qutemknt d3006la Mmbdbbi | e
Subscri ber[0008) 102, PoFirel F%‘%“mé“"iﬁ"sago‘ﬁ v

r of a cellular ,teleggo ho
100071 B) Base Stk ddShts. Avhibghe plecismupheganikew, G818 n‘%ﬁe,
controller (e.g., Base Station, Controller debeitd hiley and
transm tter/receislenepwihin a ’ﬁ’é’ﬁoa‘r?“gﬁg%rg‘?n\%nr%§%rgti on [5‘?’%?)
functionality t ha{efﬁ%%gkég ag_gpgglcaébawstdm @embﬂegonlﬁﬁ@cﬁwﬂﬁ@%hd%s.
F BS depi 1-B al . WL bRk
o > are fep (Cjoge Dilvisionl L%glsigle Access %&)1%&6, '&%}3%913% L@ul’ufﬂ% Alecess

(IDMA), etc. — the portions of a wireless telecommunications environment that

are of interest and importance to the present discussion may be illustrated through
the high-level ‘generalized’ diagram (of a portion of a hypothetical Wirelegs

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

“yireless and Mobile Network Architectures” by Lin and Chlamtac (John Wiley

& Sons, Inc., 2001) and on-line freatises.

[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. )

[00607] B) Base Station (BS). A logical aggregation of, for example, controtier
(e.g., Base Station Controller [BSC]) functionality and transmitter/receiver (e.g.,

Rase Transceiver Station [BTST) functionality that realizes a ‘cell’ which services
one or more MSs. Four BSs are depicted in Figure 1 - BSa 112 (along with its
1



WD 2006/ 050371 PCT/ CJS2005/ 039508 cell 104), BSb 114 (along with its
cell 106% BSg %%?1 (along with its cell 110), and BSd p&6uEa006089508
with itsYeP%U8Y! 100081 C) Mobile Switching Center (MSC) 128. A
specialized switching system that, in the instant depiction,
supports or services the four BSs BSa 112, BSb 114, BSc 118, and BSd
116 (through the connections 120, 122, 126, and 124 respectively).

[00091 D) Visitor Location Register (VLR). 13Q.. A QSi.t.ar?
cont ai ni ng sel ecbéﬂi@%,é?ﬁfodrlét(glmww%@ 5?1%5 )’%ﬁft}}@?}l i ol}rés %eﬁolég)’ and

specific Mss that,ar r ; i10g. serviced by the VLR s

associ ated MsC 1%31?6@%‘?@@1&%8%2 . A permanent re ﬁ%sitor. o systom
cont ai ni nggpgient i fyi ng) NotdibiSiwitching (oaier Glod. et gpec e&'%%?%% or
all of the Mss within the instar ' Hionr BEOBEL 1B), BSh 114,
Si gnal i ng Wstem%%&ewt?’g%}é%aﬁoﬁ%?yﬁ%% to the varjous

i nterconnect ed SR&:neswasksd 116 0kodgh By cmtzﬁa@sg@@,tléwﬁ?r@de}ﬁ one

Net work (PSTN) C oud 136, Access to the various interconnected
public (land-1i né?SP@thY?W)-t el ecommuni cations networks. [00131 14)
Land Su bs%(iggfr (LS) iﬁ&ﬁgf&mo@me%isteﬂ(‘ﬂs@lﬂ Aarephsitery copfaining selected
| and-1i ne etep

hone. [00141 Central .anpngst the.e t ;
depi cted in the Heppihetor sMsiopEmEomBHA Pb IR PeriAc %&%‘SA&G Aiffeq Bine
LR facility 132. A aed vEeighi ng of a " nagi c decoder
o P e e e

ring’ of sorts fr M5 i nformation may be r.(?t Ny evedm%tiled

t hrough whpgte cri ti calE)afLR ¥32.i b pemmaperiscnRospy SPEH™E 14 v
uses include, intey alja: [0015 b 13 R8s Ldin e WetadowE’$ n f act
currently own. ors® %F‘W%eé' 'ﬁér&a%%@{msbo@ critical | nmport ance

gi ven, for exanpl&yirberdtncreasi ng presence of Nunber Portability
(NP) regines. [00161 B) Conf,irm e i dh RYA CRSoesOPIthONFious
etc. that @ONG has el é%?t%‘&nai’ﬁ%?Ygg?w\wbgﬁ?ﬁgﬁg.@%ﬁgased on t hi ngs such
as current accouniybahaleRss7elsvoka M5 is presently eligible.

100171 C) Ascertalning the current ical. | j . (\Bed
what MSC [B0tdlent |y seflPede %Vﬁ@g%%éﬁ“&?eag%m%ﬁ%@ﬁg&gkﬁ%e% hedis o

identifying the viable, S%&&&glec@@gu&ﬁ!(laﬁﬁﬁﬁa@e teledonvamjcaipny reREorks.

that are available at that noment Iin tine._ 2 )
[0013] H) Land Subscriber (LSS lrSTE. Fér example, a user of a fixed- or land-line
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. Ilustrative

uses include, inter alia: |
[6015] A) Confirming thata 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} R) Confixming the specific services, options, &tc. 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.



PC 1US2005/ 039508 WD 20061050371 [00181 D) Ascertaining Whether a M
is currently roanj.ng outside of, or away from her hornECRIS20pTePLEB
E) suppo\"’ﬁ%@‘wsﬂglproper routing and delivering of telephone calls.
100201 F) Supporting the proper routing and delivering of (e.g.,
Short Message Service [SM5] and Multinedia Message Service [ MVS] and
ot her) messages. [0021] An HLR is typically accessed via SS7. As a
result, the various activities hat 98& | Reglidobubtide of, dt adapve
are comuedig] acconpl @hé@eﬁﬁ?%&@heﬁﬁa%&anggﬁ%% th%’bl e Application
Part (MAP) and ¢ ghedic. and response SS7  nmessages. One specific
'MAP nessage thafﬁ'o?%,hg#ﬁl nterest is the .Se%@l?&%#‘t,' gl pfpraBtd @ns.(SRI)
message, [dwoph is: [ )2RppayingRBEPFRsH o4 BEATT O EJuest or IMOCREQ
(and defined in the e i ePRSthehdsdeliveriag ©6 (.t Shorf Message

[ TI Al 1 El dB¢%%ni ¢ | nd&gﬁ‘fi’égﬁggﬁe%ﬂ '3 [Elg,;\ -_41-%@2%4 f%cr?éig%g%esf or
an Armerican Nat i Quice SMaSicad dulimetis Myssasg 5L §8t O'8F as
used donestically). [00231.2) Reali NEP- SENRSROFH NiGotdNedvitiand
defined ifi03e | nter%%gédégym%@e%%%gﬁ%ﬁ%ati on_Uni on &IPT&J](!}IC%1 ?173% -

Q 775 speci fi cat jgngire igorib@in ATY- Flahwrarpforggmly greompiigped tous
internationally). [00241 Acgess. to.a @ﬂﬂ; 1S ey Rigaat And régoyse SS7
tightly control | e¢ mgetqﬁé/i .z??lli’%n?%yé\gcu pajr%tnlhy to@tqhe critical

i mportance of an I-@ﬁg A eseifcaanPaiewey thapaof Injerest & thhe mechani sm
that is used to glgcgﬁ'gss an I—Eﬁ% (typically i \ggcl vig'ng t he execution of
it granting of

in
reci procal busi nSasiRaytieginfermaion heky MESBRpIN

e s oHb2Rl 0 SeCoTp R | ichiRehust @l RREQendaek)ed il part !y
to the seH92d) ve NB_SE}Z(I:QF#H%%&%}Y&%&RQ

Information, a er_pr j Ys;
busi ness i nf or matrcRBorhinaticitBnhdEBT A%O%WQQE%&%W@ mfiﬁ%dssﬁ{eﬁéﬁl;a;z)
conundrum ... How dqe n_inter.ested, ent it (tienal Santdriy bsigatet(
nessage del i very{@é‘ﬁ\i?%@)s?gfl ?%?@nitg y and seam essly gain access to a
range of WC s Hgﬁa&éﬁmm&mﬁmmﬂaﬁ@ﬁﬂon provi des a sol ution.

| 3RIJEF SUMMARY OF THE_ | NVENTI ENENIO (90 defedriptiar y
aspect, tHed2df esent iﬁ%@%%ﬁawgéﬁﬁaﬁgﬂgﬁod fg)r fgci %fé’% (t}gsy%r

I ILR access, COMMfieSiaNGnd! F6l@btingictionEnioniBIICT 7 1 8r’a SPY

entity, perform ng one or nore gr ocessin 0%1@5)5 on the query request

yi el ding an SS7 radivsiavapaisngdss PSR Mg T he SS7 r eqlté@est mssiﬁ]ge

ggeaorHLEbrlgéz%?e‘ Ving a0, 557, h SRDINSR iWepRale véry cghilsheonppied ik Bilm ng
This is due partly to the critical importance of an HLR (as described above), pa-rtly
{0 the mechanism that is used to access an HLR (typically involving the execution

ciprocal business agreements and the explicit granting of permissions and

of re v
access rights via a trasted §S7 network), and partly to the sensitive MS-specific
n that is housed in an HLR.

information and other proprietary business 'i_nfonnatio
Thus the conundrum ... How does an interested entity (e.g., a third-party

55

16025} .
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 S87 request message, dispatching the SS7 request message to a HLR,

receiving an SS7 response message from the HLR, performing one or more



3 WD 20061050371 PCT/ US2005/ 039508 processing steps on the SS7
responsew@%ﬁﬁ%%s%i el ding a query response, and retur nPOLUBIES/0RIEIy
response to the query entity. [0027] According to another exenplary
aspect of the present invention, a system is disclosed for
facilitating HLR access. The systemincludes a query entity, a query
request, a query response, and an adm ni strati on and nanagenent

interface. The systemis ope to a . Y ot 80 HRSInst e a
query entity, QgeWRICEHRE HFPS %&?@ﬁ?g?se%egggage%cﬁpgt%ﬂ t1§”|(§enS§S7
request nessage L. hRquérge@byee anth&Gikry e@gponse nessage fromthe

RLR, generate a query response, and di gpatch t : ]
the querypeawity, al |Aq9m§1§}g tp W@%ﬁﬁmﬁgﬁﬁs@ﬁ%@? %&%@ﬁ@ﬁ’g@ g%%

dynami cal I'y co ”g;}; G0 ! BEMGe RSN o sy brincindbs s 2

interface. [002 ese and ot her features, of enbodi nents of
present inventi oguewy feludst a qreyaePOIEyAE 2P P%W@gatb‘@ F’c?glenik}?a %ﬁnhgzg%rfag%

L1 O 0 LT R R S B ), e

presents a high f a portion a . g7
hypot heti cal WC ssenyidsomemage, dispoduhe B hisaees mﬁeré%f‘etﬁtaéﬂfaFvﬁFfﬁh"P|a8\§e|
framewor k t hrough whi ch aspegct s .of ' rRYERNe] 91 dBYtch the
i |lustrated. [00@11}°nﬁ?‘§‘8§35£ %‘Pé%eeﬁfgegﬁn‘{ﬁ?‘g%?‘?%r\’?e| 16i | | ust r,dai?i on of
one enbodi ment ofud-hRspihsé Rthe qhedy enity, ol undep G xpuiEplyd operating wle s ag

high-level illustration of another enmbodien LASHAR interface.
i nventi on. DETAI m@nm@mw%%&kd%m?ﬂt?n? El\ﬁ%gﬁ%{}g&ag 1o bett er
under st an partic rREesRatbolimeptatof te prowst ientigpwilgbe
g% AL andbthé
| ]

nonent th owi ng hypot hetical exanple, In.this ex l e, which is
illustrated at motd@ﬁyleépl@he(b?}ﬂ?‘ﬁél@%‘@?t%“f‘%’ge 5@“%? sented in

Figure 2, the prggﬁé@ﬁ%ﬁiﬂﬁwwmmmas portion of a

conprehensive ' r engine.’ A conplete description fof ;t{]e
features, jggappbiliti eBigust presshtsadp@iesel genegized fiagpmafiapariopgie; ng
engine' facility, a Mess , ROUL | ubsystem (MRS), may be found in
pending U. S pathﬁ?ﬂé}%ﬁﬁllaﬁggaﬁngﬁo%ﬁﬂ, 329 (entitled "AN

| NTERVEDI g@\g\%gETV\D?K SYSTEMpredisB ANETHeD! Baremad thiongl PlyshpmseReEDe
EXCHANGE BETWEEM W RELESS, NET S *Eei led with the U S. Patent and
Tradenmark OFfi ce Mmbiropntng By 24P 5004) . and which is herein |

i ncor por at[%ﬁ)y refer &4\ afe 3 Prekdnts £Hipli-feetlyillustration of one embodiment of the instant

invention.

[6032] Figuore 4 presents a high-level illustration of another embodiment of the
instant invention. '
DETAILED DESCRIPTION OF THE INVENTION

[0033] To betier 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 mvention

. . .
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.



4 PCT/ US2005/ 039508 WD 20061050371 [0034] Qur hypot hetical routing
engine, which in the instant exanple is offered under rIT/é§mpbi@aIBon
Servi ce POAPUBP3RASP) - 1 i ke nodel , provides authoritative, real-tine
answers to queries such as "At this precise noment in tine what WC
owns or services the Ms that resides at 1-703-555-1212?" [0035]
Referring to the diagramthat is presented in Figure 2, entities that

are external to the ASP (El 202 --> En 20 J Agl i a e RpalRbe
t hi r d- par[bga4j message Opr bynoshstipg) FSRmCEELS wg%cg n%ﬁlt%i T esg}fgﬁg{e are

ithin the ASP (11206 ,- - o e e AR of
\che :A\SP' s own né@é%f (fg Ad)gﬁczlti%n RADe Prbgdr YAEPdiideano P

rvery servjce(s), connect w.th,. LR t
inquiries to a Gessildaaved iEweees Hishes ‘(pﬂ%%ﬁe?lﬁegmf’%ﬁﬂw“?{aégﬂé%e 212.
The ENUM facade 212 abstracts,ang 1ils 2P1-hEY 385 1p%ol ates a range of
behi nd- t he-scene@”ﬂ?@ﬁﬁ?@ﬁ?ﬁ%ﬁs, |%tc tﬁci'isr?g: [ 0036] g%‘_ A é}gtg that aro
\\éb- based@l} er int erdeagan@®2ht HagraprthutiitpescalhBr BELR S YRS
adm ni strati on and nanage t bild.t4 . 1{;@%@, Shmple tBRO PO Y
224 cont ai ni ng (qqeraa,lﬁa%?g%%(?ﬁ?r%a%aﬂéﬁjéﬁﬁé"n igur.aljt.i on and gobnt;i)l
i nfor mati on and ‘r("‘p sadcGRbocb i seragparirndtitios dlok PR VitbT ©f At (Gh21%~
all a,

support, inter t'he possible bjllin 8L RARr
internal entiti e3ljinguding far emﬁwfgmﬁﬁs gf)@g éﬁg%f 20r§ s@?é;, I n 21’%0

respectively). [ge%gé(se)écéoﬁeét%ﬁﬂ an@ achigt didirievloarcensolideted Elogleeni¢ esul t s
may be optionall preserved for subseque = U deli ] d
configurabl e rul damberng EUElagide Ztli%e%&“a%ﬁg&g%ﬁa%gg%ﬁ gurgglggg% %hgi c

controlling the aging an . ) o o aokes 20 €
| nt ernal LookUp Eﬂ’ﬁf"ﬁ%quﬁ%h%%%b%h& 8 C

through which_the con Lhe

envi r onnenggagy Composi s ARGLE.J Web-bered) T(We‘ff?@&g%hagp vg%%@é%@@l%eg&
accessed via one Qr nore inter ' Gikielg stores (Backing Storel
226 --> Backing®? o, dem 5 élrgéin? “An 1External Look g Engine. .
( ELUE) 21§@5§3Lough mg?m&pbﬁtmw, ¢optaknimg (BT&mepHaly Ri%’fr%g ‘?ci“gﬁbr’}
translation, etc. facilities (including,..l Ml tthckink affeingitiolNid
dat abases) may b@néé@ﬁ@é@é?m{%@ﬁﬂ&@kg%v@?%ﬁge ext er na% El .202. -->
En 204) and inter g%pn( 11208 thepdsHibR M) ing efthe riternal B/ OF epitfies (i.e.,
with the ENNUM f acade’ usi ng any nunger o% ”E%E't%i ms i ncl udi ng,
inter alla, a sirpl202t-exBnBobui M efbast? AELSEREE Yot ocol , or

[0038] C) A local cache 214, wherein retrieved results may be optionally
re-use. Additionally, configurable rules for the use of

preserved for subsequent |
the cache and configurable logic controlling the aging and expiration of cache

entries. .
D) An Internal LookUp Bngine (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). ‘
E) An External LookUp Engine (ELUE) 218 through which external

lookup, Telephone Number (TN) translation, etc. facilities (including, inter alia,

[0039]

[0040]

foreign NP databases) may be accessed.
> En 204) and internal (I1 206 —> n210)

[0041] The various external (E1 202
facade using any pumber of

entities may communicate with the ENUM

mechanisms including, inter alia, 2 simple text-based request/response protocol, or

s more robust (e.g., Extensible Markup Language [XML]}-based) request/response
1, riding atop a secured or an unsecured Internet Protocol (IP)-based or

5

protoco



a nore robust (e.g., Extensible Markup Language [ XM.] - based)
requesti res{%}%ng . rotocol, riding atop a secured or anpUmEISCSHES68
| nt er net W gPEEYF | P)-based or 5 WD 2006/ 050371 PCT/ US20051039508
ot her channel. As one illustrative exanple, an external entity m ght
comuni cate w th the ENUM facade t hrough an XM.-based Application
Programm ng Interface (APlI) over a secure HyperText Transfer

Protocol (HTTP) connection while an internal enti ﬁé’%ﬁe@ﬁn&nﬁ%&
it being internaz.’rttteﬂfrtﬁ?'-ghi!t?le@rﬁ’f’ﬁI*tlih@gﬁiﬁé‘m\fﬁi"‘.uﬁple’t"’Tllle"‘x N W%tg%a t hrough an

XM. based APl over %ega%ﬁmqfégahé TAR.gE @A XIL-beed Applicatiph Progeaneisg | y
apparent to one OF or Inary skill in ther Ievfa argl(hl}% PHATEL@US
ot her ar r angenenmsrface(ARIbiveya pesyss hyner Toxh BiABYer) HrofPY irrpor}ant to

note that while t specif i L Akt PRsina Pd-pdhaght canmunicate with
illustrated for Wme%{}%ggaigﬁt%?ggseh ¢

d 220 and_SS7- base o1t owll
be readily appagmemNUM fayade tfough di: Kaflybasd AF1 PYPftaﬁ%g“?aé %ﬁé%’n%"“%?"ﬁ"h
that the addition of oth co i F QRS RRRIICA e Slekant @A Shdk yumerous
possi bl e. [0043] I)‘I‘ﬁflﬁibgr‘? ?‘Rpglf?fle %gﬁﬁé¥6§ fﬁﬁ?t t he i ndi cat ed
repositories or gihef&smedhinf irgedsdy panibR24, Local Cache 214, Backing

Storel 226 --> Backing Storen 22 ; g BN Sdppadabhes
real i zed [B4ZJugh any éﬁﬁipﬁg‘?}%%mg‘%, %ﬁe%gﬁcgﬁa%oﬁ%?ﬁ? onal s

Rel ati onal Dat aBgge;Manadesans BISys L em eRENEKnd 88 TibiseA 222 i-i-witkdrsragily
dat abase sol utions, proprietary solutjons,.etg. [ her
things, the | LUEaperabrorElofprdmpgy § iy feéeé’a‘ér?ga*%gé‘iﬂaatdé%glg’?g%?‘t t he

data (through, for_exa R0 228 pod. 1 cation | ogic, etc.
that is necessaf%ngngg%og%raﬁ}g?cnte? al %g all of the different TN

number i ng jge4gns/ schemiss invatantde eotf ek the pdird "SSP ANA al | of
the different NP Lol iSionndh 1368 A6hd %9, BRikANoEDe2GI0P Blckilp Bwen

are, wthout ris enent, not-insignificant matte

(o] 515 v rcmpestrameri piems frssiilom BB R e
f ound.g Focusi ng jalig+ragiionsl R%%@pggiag?aﬁgg{a%%ﬁﬁgﬁ Ségii%?lons r%gg el (but
mdels ar o enn |y e o kv S gt P e
i s presentjegiidin Fi gur eArBongSoBhae fhings, g’éﬁﬁgﬁ&rﬁé gmnd %ﬁgﬁg}%g&f g%réfﬁﬁac’%ﬁ?s_
presented in Fi %Fﬁ%ﬁ %@gg?%@ g cxfaHeRs CRD 238 agpdicat{c@Npgior B &4 &s

(Gvil 308 --> " connectjons (d 04 --> B)emes
with query entitissessyro evppeysl ister dig, gl fthe Slﬁgrent‘ﬂ’lénmnbenng%‘faré erae

around the world and all of the different NP regimes that are active

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

atters,

106451 ) Using the service framework that was presented above, it is through the
BLUE 218 facility that the present invention may be found. Focusing just on an
§§7-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 quenes (Q1 312 ->Qn 314), which help to
balance any fluctuations/etc. in the flow of incoming queties and outgoing

an array of Gateway Interface (GY) processes (GI1 320 > GIn 324)

6

responses,



Through an internedi ate set of queues (QL 312 --> O 314), which help
to balance any fluctuations/etc. in the flow of i ncom ngrgsmows/e®send
out goi ngWaAHEHHNEEs, an array of Gateway Interface (G) processes
(011320 --> dn 324) 6 WD 2006/ 050371 PCT/ U52005/ 039508 comuni cate
with mated S57 Gateway (GW instances (S57 GW1 326 --> SS7 GM 330)
to: [0047) A) Retrieve a request for a query (e.g., Wat W owns or
services the M that resides at 1-703-555-12127?" ue

312 --> Qn 314) cofBaBate Bjithariet SS]c@at%vFP%%t o‘f’%&“%i?{gsﬁreefq\gégg@ss?@ ?

nmessage cont ai ni ' ibly anobngst other data el enments or val ues,
the TN (e.g., Né%??é?%s&g'

rectory Nunber ile Statl
i nt er nat iggyaa] | SDN Nw)bmhi{:\rd@lyrw:ﬁ)ﬁ”iﬂ Q‘{[eg’zéggngw .ns[oﬁ%)é@?es&l ©
Di tch'th t goi SRl 7 3EN Al
2200 2l 3o R R e e o g o the e ¢
desti nat i[?ﬁg} VC s (Cayr Caistrudas ontgoinC8RE fearast SYUpeispee OFERE Qos(sﬁbh
342 --> | 348) via the SS7 cl.oud ) LMBrydtumb
i ncomi ng SRI resa)psmgﬁwdﬁég Qﬁ???%a%%?’ﬁ%&ggigéwpl@g@lg%%o - > (grn
320) . 100511 B) (RSKpGIMERY Mmb@mwn}hﬁumueﬁglﬁé%@m)mf@edﬂ%ﬁst

other data elenments the (e.g., E 164) address of the MSC that is
currently servic¥iBg the instant M5, fromthe received SRl response

SS7 ness [ 00521 F), & Sh¥ SRE &IOS mesnpstorandST 4N pFEPa? at e
it wth ﬁﬁ@i‘%ata el e@e%@%ﬁt@(}% o o

at were extracted m t I i ved. SRI
response SS7 nesgHys20 > FIOGRRIOLISERTE F@“P%@mi%eﬁib’iﬂ? (ggle?igﬁirngg v
response constr ,0n-.a. - QL332, 1R M AditityoHIRe342i -ev HLR B48) via
subsequent ret utjﬁ}q Bm%&géggy initrator. [00541 A (e.g., Wb-based)
user interface 382 Ssreludéséconprehensive adninistration and
managenent capabilitiges. Additi.onal. . ahtealbaaccliahathalsise GW
reposi t or [#030l8 of con§? &W%}Y‘?%Hmaog’gh%gﬁﬁe%?%i formation is availabl e,
100551 Figure 3 iphed @m ¥@AYi ronment operating w thin the confines

of a service provider (ASP) 302 far_ exar : I Vo Sther@itOf
several fg@fBijties sﬁb%éﬁﬁ?t#@_' _a%?fﬁﬁéggf%&%ﬁ%ﬁ%ﬁyégoeﬁbohj ment
suppor ting exter nal, UGk (e, oS H.164) QRiresiralthdBSA haiss puresty BYViEHE

[

diagramthat is presented in Figure 4. As
’ : Fi)ﬁstant MS, from the regeived S%I response SS7 message.

[0052] F) Create a query response construct and populate it with the data
clements that were extracted from the received SRI response SS7 message.

[0053] G) Deposit the completed query response construct on a queue (Q1 312 -
> Qn 314) for retrieval and subsequent return to the query initiator.

[0654] A (e.g., Web-based) user interface 332 provides comprehensive
administration and management capabilities. Additionaily, a dynamically-
updatable repository 318 of configuration and control information is available.

[0055] Figure 3 depicted an environment operating within the confines o’f.a'
servibe 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 e?cte‘m%l

query entities; for example, various message routing/delivery components wxﬁ}m a

third-party’s messaging service. The balance of the diagram that is presented m

4 is the same as corresponding portions of the diagram that is presented in

7
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depicted in the diagramthat is presented. in Figure 4, an array of
CM pr Oceﬁsﬁ)efmwﬁw 414 -> CWnh 416) support connections ¢CTAR%005/0395GU
406) with externa query entities; for exanple, various nessage
routingi delivery conmponents within a third-party's nmessagi ng
service. The balance of the diagramthat is presented in Figure 4 is
the sane as corresponding portions of the diagramthat is presented
in 7 WO 2006/ 050371 PCT/ 11S2005/ Q39508 ' :
expl anati on (forFigiﬁé3l%‘liéﬁ OIBFXQ??@ R g%rlr:dé%]g%}%acg O?E‘g d%é%ging%%g in
Figure 4) nmay be, faung i Mehie) Hiagus Gudd athe Bigines navativaet wasesespted
above, [0056] ThHus the présent invention provides sonething of a
“screen' behind adveh i ndi vidual WCs nmay reside. Consider the si rrpklie
case of ous WCs i ' rbviads sbasthingufermmnteatibdhivel whic
i GRES R SR padi

pr esent tion: [ WC may establish a bl,Ilsi ness a
rel ationship wi tidivided! Wb swueside (Congdes dipsimple 0as5Pl PRESGRE WSS 3PS

(non-trivial) recipr I e L Shwgtien: trusted entity
(i.e., the ASP) .SITQ?J%%?%%Q% ér%‘?%‘%‘?%ﬁ??%nd‘ suib,sequent |y mana%e,
access rights, privilEpaswc mey estabstonmsinessgelationshiparith, ppdupgpagently

single trustéd entity (i,e., the P 8)8 ASR WY single
optional ly redac?XGE‘Eiaéé&fg‘ﬁnaﬁfﬁ%ﬁgg’l)"iﬁf/v[‘a r%%%’%’bg%ieagt%o nfi gur %/t? Ton or
control informati.@nld Q@ EentecfSMWhe data that is returned froma

WC s HLR before populating a query response gon C -
protecti ni0s8IR i nf oraty B "‘E‘Pﬁé%’aé’ %Sﬁ}ﬁsﬁq‘ﬁg{gﬁn}%%g%é&g é%?%gtes’rﬁrfvgfg%’or
ot herw se sensi téééﬁﬁssioﬂl@,%@@lo ir TR 1ASEnpR Yrotted eltite fich, teetiSBver y
query request/re

ponse exchange and subsge nt ill .each
initiatingposdlery ent i€y ThoASPorayRptianady f?dﬁg%%&é gﬁg}(“m}%@s’a‘@d%%‘%? nd
the ASP's " screen' Qpt | b FRIQVEI B at(ik Fenenghfrom a
various dynam caf?wgaﬁlggétgﬁlb%{oiemfoé%%{%? gﬁ%}%ﬁ?{ iton sc&ztﬁes i ncl gﬁg ng,
inter alia, flatw(atHR sfoplpepgeingeruayaesPeRivsPBsUel RIS RIUTLns E‘ )

that the ASP reali_zes.. g%%g%mLxﬁgggeﬁgg%&mgropoﬁg@ﬂmn%em in

BLR access nodel &fppmatiy : I npl ement new
protocol sygeghc. such g T, ASSShapirak-ehdd and BTN ARSTH LIPEHASTHOIE exchange

[SigTran], etc.). [0062] In the facilities t i e
(Fi gur e ]3 and Fi) @béyéﬂgn%@%achéﬁxgm ,Q%S”.Yteﬂg@- }Q‘.’ﬁ{e&r%ﬁf&%ﬂ Ft?ﬁﬁlfr(%b}%t

or external (Fi gueiAehind@he STPRRceatRaMiptibnadly siive (rOl r@esue (thsoughh
414 ]

310 in Figure 3 and CML _--> CWh 416 .in Fiqure 4 0 t. h
any nunber of nechdeissiysamicelly esphgyeRle fEg SFHUESE F%’ﬁm%lf%ﬁa&g’ P HE,

flat-rate, simple percentage, complex percentage, etc.) that the ASP realizes.
[6661] B) The ASP may absorb changes by WCs in HLR access models or

paradigms (e.g., as WCs implement new protocols, efc. such as 1P, 8S7-over-1P,
Signaling Transport [SigTran], etc.).

[00662] Tn the facilities that were described above (Figure 3 and Figure 4) a query
entity, either internal (Figure 3) or external (Figure 4), may communicate witha
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 APl 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 altemative arrangements/ete. within a particular

mechanism, are easily possible.



t ake place through an XM.- based APl over an HITP connection (possibly
regul ar HITP f jnternal entities, secure HITP for extermab2005/039508
entiti es)V.O ?{}f)élgﬁrﬁﬁl be readily apparent to one of ordinary skill. in
the relevant art that nunmerous other mechanisnms, along with
alternative arrangenments/etc. within a particular mechanism are
easily possible. 8 WD 20061050371 PCT/ 0S20051039508 100631 In the

| ot er medi poelqueucs. (athuliness bt SRg e BT

420 in Figure 4) nayuhbe cont(@usex-+ Qnopetalienrafded QA riy 8 e f2op

model s or paradigns 1 ncluding, inter alia, First | j ;

(FIFO, Lag t In gign&t‘i)@wb(?@%@l,mdéﬁg?eé undgy gny 9&’&%& ?%%‘g{l‘?}‘%%m&gm ’

i ndi vi dual queue, eﬂ{dél igeﬁjte?g%{a,@ggg}g@@ggom@m@gmagmdﬁm Quti(BEHQ)ycustom,
iTita

number or level % e different queue entr trieval :

(in support of, efonddianglyeindividel eneay mm%é%ab'tf‘.i’%%“‘{y;ﬂe&&?%‘%é %%‘gﬁtﬁ’fy
of Service [QS] offerings).. 6414 i fetric0s drdad (inveupport of,
descri bed above ER® ?froé?eg’e%tﬁé&ﬁ%?%%]rmef%e4ni P%ggclbj ,ecache (3 6@%% e
g and 322 i E rgg%&xﬁplapﬁemﬁjoﬂfmbb%edbelueﬁ# Quaity obprricg 1Q §/
e used to hold or preserve, retrieved . resulit : SSHIBBErc 48 2 USEl
and woul d0G64El ude, pEsHE @r"i}‘tﬁﬁ%b‘g?reg?ﬁ%égéq@8@1%%§cachgﬁl oy
rep](c)_si tor % I i tlsel Tcach%?f‘ﬂ;é QFF@@ @ﬁ@dﬁ&n _Fignretﬁhgxaugg‘_d@fauyﬁ@ e@zw@i,. G%Jﬁgla
configurable logic controlling the aging and ex 53608 and
entries. [00651 |cacnemea>¢w51s4i°ih@§i%rw&fgef\xg¥e e&%s%“?‘%‘%?ﬁ*%@%é&;(Fi gurag 3
and Figure 4) it 1is,, ingﬂ%%rﬁ%&%i? SmBsEothdiadem ko ¢ackié rposigry itself,
repositories or stores g

uration [318 in Figur ih i,
Figure 4], Local dGafifreatilgtdesfar e geprad s G ﬁiﬁ WDPﬁg‘ﬁaﬁ’gi%%%&gﬁo,é%}e‘t%f
may be physically teali,zed t. AQ¥igonmbi nation of, inter alia,
traditional R%Wlﬁff%ﬁaglgﬁgﬁ&n%mr dat abase sol uti

> (0] i
propri et ar sl ut i 0ns In electaci[iGGBIBL were deprsibpdonp ﬁi&f@%ﬁ&? %%%lfee“) itis

descri bed above (Figure 3 and Fjgur : dotibu36h B1%in
G n 324 in Fi gur eDPogpY tepgte %@g{h_g énd%aﬁézi ﬁ%)g@tonepﬁpﬁ&@ﬂ iburd@éh

In Figure 4) was _rr%ted 0

an SS7 GW i nst ancg 4SS %n@\Wb4 32fgure %], 561 Covhed 315 ndigrgy @ad 422 13 s

ow 432 --> SS7 436 in Figure 4).. Under LeE AL MEr alia, traditional

embodi nent, si nceet@‘hélamhaéﬂsﬁaﬁlj“é é@g@gﬁnggoﬁéﬁl% fact ird.errpotent,

each G process {B8511328utions, ifnbndefdatdbatel solutions peopdeta soligns, £ @ n
cou

o 500" S G a1 o g s e Y bR AT
in Figure 4) and & Cl PEACORS > GRlbadR B3 &XIGIBARS i-n (lhddd & Hee )
gure 4) could o

was mated to an S§7 GW instance (S57 GW1 326 —> 887 GWn 330 in Figure 3
and S§7 GW1 432 > SS7 GWn 436 in Figare 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 --> 887 GWn 330
in Figure 3 and SS7 GW1 432 > 987 GWn 436 in Figure 4) and a GI process
(G11 320 --> GIn 324 in Figure 3 and GI1 426 --> GIn 430 in Figure 4) could
employ a select-a-GW instance (887 GW1 326 > 857 GWn 330 in Figure 3 and
987 GW1 432 --> 887 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
396 > §S7 GWn 330 in Figure 3 and 587 GW1 432 --> §87 GWn 436 in Figure
4] when it needs to dispatch an outgoing SS7 message and a SS7 GW instance

9




enpl oy a select-a-GWinstance (557 GN 326 --> SS7 GM 330 in Figure
3 and SS7 GN 432 --> SS7 GM 436 in Figure 4) as neededr/ oo 039508
(under WHOHOPE$7! process [G1 320 --> Gn 324 in Figure 3 and G |
426 --> G n 430 in Figure 4] would nonmentarily “attach' itself to an
avai l abl e SS7 GWinstance [SS7 GNVNI 326 --> 557 GM 330 in Figure 3
and S57 GW 432 --> SS7 GM 436 in Figure 4] when it needs to

di spatch an out goi ng SS7 nessage and a SS7 i 0\

2006/ 050371 PCT/[9S20¥8! BZD508S F%V3Wf%%§@@§#%§g\bg§sr? @lf%ure

3 and SS7 GWI 432 -<> SSE Gy 436hily Fir@ui 6isdil tondGl prooms BRIl 820 -y
“% ‘%F@“I%g] m?% 350

“attach' itself ocess --> GA.n 324 in Figur \nd
G 1456 -5 G N 486 3 i Fipuress st GRS 1t GlodabinBBHaART LG neis o inf

i ncom ng SS7 nmessage). Under..su | Yerimde motigiabuhhiguessuch
such as, for ex%ﬂ%}coxﬂW%gnéggggéggéﬁﬁl%?%I ues and uni% S7

ID val ues and a ,dypamimas udup dipabts IDDaveppidigiqessT QY RMoals: B&
used to ‘tie togefher_' S7 . reguest nes Ik Qé‘éﬂﬁ;}. <57

r esponses. [0067}1y113ﬁ11<taﬁ§““@ﬁ%§i"?1‘?ﬁ?E@Pﬁ%ﬁg\%ﬁ%&gggégﬁ&qﬁove (Figure

3 and Figure 4) Lbes 230 Ble@lasdciaied iaspensed. ANSI and | TU SS7 G\
(SS7 GW 1326 Y Rt pgftetog 280

30 in Figure 3 and SSZ. GW == >
436 in Fi gese 4) nay Iehe w@@g_w%gesg@fgfagﬂeiél%lf ed%éﬁgdfzﬁg%rg ﬁ§§§§%
preferably isol ?‘angzﬁﬁ%aﬁr b DS e AN GHE ITAYRY7 @i (857 Vel $By--> SS7 GWn
conplexities - i ﬁ’g, Inter alia, SS7 Poi }r}%h de .g(u]?ca) f‘%rbrgat,
structure, and assi grFient 3 apdh8SEEIEL 4328y & RSB SIEE used

(should multiple clpoud e i |.abl.q) | Oty $8Frabl giRalaten gndbiint
(SP) addresses; e@i’ﬁ’?’e‘i ’B}?eégesﬁ&;/a&ﬁggllg% ﬁ%ﬁ %gﬁt heé%;fér a?i on

i xed
(ANSI and 1 TU) gqpuiac@awenill of iO681 cimplexitiesrndngfadae.rer @ﬁ‘b%ﬁi PAERCE

the present invention the outboun [ oA TES td@tciehaanebhaued
may optional |y béﬁ@}fopn?tr%?ﬁc?’ﬁ"ea’t“sﬁg‘%&?es’orggi% iT:ﬂctgl.ﬁynan‘i c_nessage
i

addr essi ng Capabgk}iohi&ﬁuﬁiblaTcl@ﬁ@bwaﬁaﬁlé)adjaicmtﬁéﬁ gigling Bonh3fEnt
application 11/137,351 (entitled "SYSTEM AND ANEkbd GENT
DYNAM C MESSAGE ABRESS|eiic- tmebyripg ‘a“%%%"l%eﬁaé%@g‘iq&ﬁ% (Iza May 2005)
which is herein ie%ﬁ&?ﬂénﬁt ed by reference inits entirety. [00691 It
at the hypot hetj cal anpl e .t . t
oF e an il e PP A 2

is inmportant to note /
above, whigbesias descritedorierposiiele FapepPR} l'ustrat ed

in the acconpanying figures, .| b ovalBdeyefitl fomiHeltyiper seshiof | y
apparent to one of® ?ﬁealgﬁé%gg%??tﬁ(@%}gt}ﬁe. rglrﬂevar‘]lt art, ihat .nuper gus .
alternatives to t&@mﬁmmﬁm&&e%ﬁng capabilities that are desctl ed i pending U.S.

cation 11/137,351 (entitled “SYSTEM AND METHOD FOR INTELLIGENT

apphi
» and filed with the USPTO on 26 May 2005)

DYNAMIC MESSAGE ADDRESSING
which is herein incorporated by reference in its entirety.
Tt is important to note that the hypothetical example that was presented

[0669] | ,
above, which was described in the narrative and which was illustrated in the
b4
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.
Aryoryn . : - Meaning

ANSI American National Stax}dards Instimte

APl Applivation Programming Intexface

ASP ‘Application Seryice Provider

BS Base Station

BSC Base Station Controller
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exanpl e are easily possi bl e and, indeed, are fully within the scope

of the present venti on. [0070

1 The foIIovmn I

; st d

acronyns“é% 2006/8 ?ln this disclosure. f Aneri cgn Nat i oﬁg}jﬂ%}??r?ggigggs

| nstitote Alieatioo !'2 ramm i

. ! ninterace A lieatio ' i

oS Boce ot on B tese St Ton Cont o1 10740 2008 s0371
. Base Transce ' P

Mil ti a Access__CM_Connection Man Eycszfxt allon Code Division

E1S Lrtorsm onall Eeeine Ml Rb-GCar-5—osi-te RouttngData
, : e eatromunberin Tan _E[LA Flectronic

| ndust ri es HAiance kbR EMiEERs LOOKU En ' e ENUM-Flect+ant

Nunberi ng KEEO_FI rﬂnndctiqnm@@{ Out ~ et Fatit€
stern for NSB-e—dSARRERE s GV‘VLzatUZL\‘;ﬁVI” lgﬁi;ace CoM 1 obal
D L.} m I i
aster HITRghtzer T Kize*ﬁtaﬁ‘@fe@mummmnbw@l AtemetP I nl cation-Re
1 ookU Engi netart U | st 1ancc-rn| |
First Out L&E Exr— Felecommmi-cattonmUnion LTFO [ast |

X o Vobite A i cabon Part MDN-_Mbbi-l-e
Di rect o Nunber th NUsa ORou'u ne._Su I

Mobi | e Swi tighPn Ce r_ﬁr}‘xmtow

Q%MM

Gl Gateway Interface
GEM Global System for Mobile communications
GW GaseWay
HLR Home Location Register
HITP HyperText Transfer Protosol
i Tnternet Protocol
ILUB Internal LookUp Engine
Ty Taternational Telecommaunication Union
LIFO Last In First Out
LS Land Subscriber
MAP Mobile Application Paxt
MDN Mobile Directory Number
MRS Message Routing Subsystem
MS Mobile Subscriber
MSC Mobile Switching Center
MSISEN Mobile Station International ISDN Number
NP Number Portability
PC Point Code
PSTN Public Switcked Telephone Network
QoS Quality of Service
RDBMS Rolational Database Management System
Siglran Stenaling Transport
SRi Send Routing Information
SMS Short Message Service
SP Signaling Point
887 Signaling System Number 7
TDMA Time Division Muliiple Access
TIA Telecommunications Industyy Assaciation
N Telephone Number
USETO 7.5, Patont 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
11



MSI SDN Mobil e Station international | SDN Nunber NP Nunber Portabili
PC Poi nt Code PSTN Public Switched Tel ephone Network asgclialdronsfozesos
Servi ce ROBRASSAEI3AL i onal Dat abase Mana -menk S stem-. Si Tran Si in
Trans it SRI Send Routin Information SMS Short Message Service SP
Si alin Point SS7 Si nalin SvstenmNuutbcr7 TDMA Tino Division Milti

| e Access Tl A Tet ecommuni cati ons | ndus Associ ation TN Tel e hone

Number = USPTO U. S. Patent and Trademark O &cc, ~= LR i Th
Location K i nter aparai tedresd ocnary gl spe ﬁ?l‘"&?‘ﬁgf B tBe %’rv gﬂsﬁfg%l&%n e

[ 0071] The foregoi ng di,scl . 0f b 2inbd &fte by e chithoipedeihersto, ahdby
present inventi 6?9?%82‘?1’8&%‘%3%‘5‘§ng ed for purposes of illustration
and description. gher éguivalzhts. i ntended to be exhaustive or to linit the
invention to the precise forns discl tatiWEIRYb oW en il of eikspresent invention,
modi fi cat il¢8l of the N L rﬁ%g%?i herein will be LI WO
2006/ 050371. PCT/4/82R05A39388 haappascated theoneshed w5r/o5 pEcAs ) TOArFF™ n
the art in light of 'the above disclosure. T & @E ciB@ thavient i on
is to be defined ioyanjiongs 2 PRENGHALSPVCHSS, F’F&%%qﬁoe‘feg’tg’g, and by  their

equi val ents. 100721, &151#;}8({388 ddis Q&%Sl?!ohmmﬁp}aes@m eftstope s& AGEHiFERMt
0 i

of the present inventi t he speci

) at.i on h r
met hod and/ or pr ohessthofl of Precesp gl not gﬁi}%xﬁ?c} %ﬁx%%a%g&é% rsi«?cﬁlgu egg s@eB@
sequence of step S‘?&ﬁ"gﬂ(‘%@ ‘tﬁfs bn% 8¢ Jrbifa s8N tHeaatwdulBappreian dthor segresessy

does not rely on icular ordér of steps set farth herei .. tihe
met hod or processstgfratdyberotsitie Thargfpwdthe Barflﬁ‘éaﬁﬂ’laetriogg}eﬁep 3 %%E&e}%hc%tt%f

steps described. As _one of qrdinar b Lo HrfediB8s @ the WRlthgl In addition, the
appreci ate, ot herS@@@ﬁ@?@égmg?m%%e{%%%%ﬁsbe possible. Therefore,. the

particul ar order ghinkdtreSio®Rsihs Risthbdrudion progepreof the present invention niot

be limited to the performance of their steps in the order written, and one skilled in

the art can readily appreciate that the sequences may be varied and still remain

within the spirit and scope of the present invention,

12



specification should not be construed as limtations on the clains.
In addition, the clains directed to the nethod and/ or process of the
present invention should not be limted to the performance of their
steps in the order witten, and one skilled in the art can readily
appreciate that the sequences may be varied and still remain wthin

the spirit and sco&e of the present invention. 12 WHAT | S CLAIMED | S:
1. Ane 1 L 195t i ng HLR access, conprising: receiving a
guery request froma query entity, perform ng one or nore processing

steps on said query request yielding an S87 request nessage,

di spat chi ng $aA theliol foERUBStnGPERAGCed complidihg:r ecei ving an SS7
response nessage fromsaid HLR, said SS7 response nessage i ncl uding

a set of dat eecepmgfaouuampavast fram aoivery@nbtyessi ng steps on sai d SS7
response nessage yvielding a uery response,. at |east one of th
brocessing SPRPETIKCIIRATHE0 P SUEEY A SEPR SR SRS AL dieldng smSs3
deened Fe%u %n‘?&'%‘é%;é’enti al by a wireless carrier to which the HLR
bel ongs; "‘and returning said query response to said query entity,

wherein the gggdtghiagbait\sSroequéesdimesbagectoattilRr i zation to directly
access said HLR 2. The nethod of claim 1, wherein the query request
i's retrievedreceimgangReUesporsse message fragdsaid HeRasal $S7 igrnospe megeagss7
request. message i.s MAP nmessage. 4. The nethod of claim 3, wherein
t he I\/AP'”H@QE Sqtgfgﬂa’l TU SendRout i ngl nf or mati on request nessage. 5.

The et hod ofeedrRidY che W?ﬁér@ip%éegﬁn%%pg‘gﬁ %%ﬁ%é"ﬁre@ﬂ%@gﬁh%ﬁsg?% yif!ding a

SendRout i ngl n? ormat’l on request nessage. 6. e net ho
wher ei nqilidre réSPonsE QU abt srese aigeprioseshjrpsiemaihtivding aeliaetised porfion thibe set
met hod of claim 1, wherein the SS7 response nessage is a MAP nessage.
8. The #datddeenetiodiensonfiidepiiar by A winglesapgrrigetosyeh the RR batongs; and
SendRout i ngl nf ormati on response ssage. 9. .The nethpd of claim 7,
wherein the WA ESERLeTLEH0NRRIP SHEEARETh B RO acilsR 7 RbpiEs
messagenakautddie ol 3Qsfeefly £3k8did HREr ei n the query response is
deposited on a queue. 11.” The nmethod of claim1l, wherein each query
request is azcChenhettiofl of clainetwelitdréivi.the query request is retrieved from a queue.
3. The method of claim 1, wherein the SS7 request message is a MAP message.
4. The method of claim 3, wherein the MAP message is an ITU
SendRoutinginformation request message.
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
SendRoutinglinformation response message.
10. The method of claim 1, wherein the query response is deposited on a queue.

11. The method of claim 1, wherein each query request is accounted for monetarily.
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13 12. The nethod of claim 1, wherein query request is received in
accordance wwth a non-SS7 protocol. 13. The nethod of claim1,
wherein the one or nore processing steps on said SS7 response

i ncl udes extracting an address of a Mbile Switching Center that is
currently servicing a given nobile subscriber. 14. A systemfor
facilitating HLR access, conprising: a query entity; a query
request; a quURrihgmsippodseciaand wieraiddusiyat@dst Bredditedipnrged@NEe with a
interface, the system operable to accept a query request froma query
entity, nge®Srareioedl. SS7 request message, di spatch said SS7 request

nmessage to a recei.ve an SS7 response nessage from said HL

sai 857 reapbrte HECCHSERR T S ate 91T aa RoC SRS OF SRS
respons - : a
por (1 on e e e e g SR
carri er s¢mwicingi civérhmoblldRsuiskdegs, and di spatch said query response
to said query entity, all under the control of operating rules that
are dynani callfyA ssien derrfaglitating bR gacess. eimerisingt r at i on and managenent
interface. 15. Thec@yst em of claim 14, wherein the adm nistration and

managenent i ACEFPaEY s web- based. 16. The method of claim 1,

further conphiggbRYefi&terving the query response in a |ocal cache
for subsequent re-use, and maintaining configurable rules to control
t he aging anduewpespdrsenaraf | ocal cache entries. 17. The system of
claim 14, wherein the query response is preserved in a |ocal cache
for subsequeff af@inK@tion aad MAEreeHetIMEIRE® abl e rul es control the

aging and exmers§g{eﬂpoﬁgrablg?§ géce%?& GSer?%cEde%?fror%% query entity, generate an SS7

request message, dispatch said SS7 request message to a HLR, receive an SS7 response
message from said HLR, said SS7 response message including a set of data, generate a
query response based on said SS7 response message by at least redacting a portion of the
set of data deemed to be confidential by a wireless carrier to which the HLR belongs, and
dispatch said query response {o said query entity, all under the control of operating rules that
are dynamically configurable through an administration and management interface.

15. The system of claim 14, wherein the administration and management interface is
Web-based.

16. The method of claim 1, further comprising preserving the query response in a
local cache for subsequent re-use, and maintaining configurable rules to control the aging
and expiration of local cache entries.

17. The system of claim 14, wherein the query response is preserved in a local cache
for subsequent re-use, and wherein configurable rules control the aging and expiration of

local cache entries.
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