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NANAGING NUMBER SOURCES The present invention relates generally to nethods
enployed W ooessegi ng resources, and nmore 5 particul arl ypcf/@ssdfis@appar atus
and net hod for managi ng nunber resources of a tel ecomruni cations service
provider. 10 15 20 25 30 In the tel ecomuni cations service industry, c T
nunbers, e.g., telephone nunbers, are a valuable and finite resource. -
Nunber resource managenent, i.e., the process of setting aside specific
nunbers for external and internal custoners, has becone a critical function
of tel ecommuni cations service orOV|ders Recent changes in the U S
t el ecomuni cat i 2ABAFANS P AND, UEEE : UCRE QSRCEEal nmarkets to
conpetition and, in response, Local exchange carriers and providers of
t el ecomuni cati ons sefvé cusdemre invshfton atkllageal ghueberlPort ability
("LNP") pl a%t‘ﬂ@d%heﬂﬁ?@*l@d GYS LR Eg%n&oré@&ece@el EnJiOIQ@J!‘e ten digit

t el ephone nunber {1 A- NXX) when't mone carrier to
another. HoW&F&rS é@r%ly'r <UIE &PpiaHEF‘é%sEi‘ ﬁﬁ T PP ™ENP i n the
| ocal mar ketrsimbrearn ageoentesofofl @calellaebrmphurwtnanbessrhhse becone nore
conpl ex. Wth.Jh@egrowth in local services) carriers, and custoners,

t el ephone nunbers have becone a limted resource and are no | onger the

excl usive property of Tond& dfdEFP PR LA H8Sg FEpRE E&l “P%‘iﬁtﬁﬁ’ Several new
carriers in madlerksocal g sertalephaneanmmisér nowrieeaassl gaele \eard ous numbers)

andp NUMDEre,GARMBUEoWL LAl 3 1iSle@MBEOUA GARAGBRERE! 1% anakger . besi des
provi di ng portab |I|t anon)g_ﬁtr:]arrlers the e |s ast gg oachl the need for

LNP pl ans t @P6FFd8 g%%btr S nﬁ%‘éjr FFPt ble 9~ JAN
2003 9 ~| And 2008 rha W/ REG62 ﬁ@?/bmelawzlt;usabnmrs:ttwm ake their

| ocal tel ephane ndpBRRuMM ddt haemsehencd @ﬂovrm\éesfrom one serving area or
rate center to anot he}%? Ilus neans t hat asqs%m % g nunber, with a rate
center becomes a dynabPeeH UGS 8% CorplY Fat i ﬁé; RREUHETAEP™s the fact
t hat5 f eder alreuegaltaty omsvidigineng hewe nopdrerds upudpche naesertedo assi gned,

and managed,copielt 1BAY SiAt 6%, iHERYSHBE, L @%héﬁ@é"@éﬂﬁr@:s A carrier
nmust abi de b%/wgot h Sngeralf q__neg state r %ul ations in_ e | ocal serving area

in 10 which yresnpet®.© SCETERARCHT 5 § 67 L hEha ‘heg and tracki ng
nunmber s, e. ginstdvaikdblecalo NurbgraPoseavi Cigvc USLEREN blbwes ivdighedoni nant |y

manual , i ”Cré%ﬁ%ﬂagcﬁgﬁ&ﬁléﬂ@'td‘ K@l ERE1 AMLJASS Al ad@i@ integrity. A common
cagia of 15 I’%ij g)glts dur n e teleconm 2?)|c t|on§ servi ce_provisioning
process is diTESLP rléﬁng? JD‘ethe ase® FESY ALV ar B ready in
service or dmm@tarbemn*go tanatiert.el Bcvenemi ¢t ronsseér vedte provi der. Lack
of specific hlusiRessgr tbfiSe 0V diand DNEDEL dreSeb¥ali ffhrkets,

management of local telephone numbers has become more

CD

complex. With the growth in local services, carriers,
25 and customers, telephone numbers have become a limited
resource and are no longer the exclusive property of
one company in any geographical region. Several new
carriers in each local serving area must now be
agsigned various numbers, and a number can move with a
30 customer from one carrier to another,
Besides providing portability among carriers,
there is fast approaching the need for LNP plans to
provide geographical number portability which enable
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20 ‘and assi gnnent have caused an inefficient use of the numbers and hak&AN 2003
‘hegatively inpacted sales and revenue. It would thus be highly desirable to
provide an int®gP4tE® means for managi ng nunber resources, i REFUSOHER he
reservation, assignnent, and status 25 tracking of |ocal tel ephone nunbers.-
It would additionally be highly desirable to provide a highly automated - -
process enabling |ocal sales personnel and order entry staff of a -
t el econmuni cati ons service provider inmrediate access to avail abl e nunber 30
resources for expedient processing of custonmer orders. Furthernore, it

woul d thus be higfly,desi a0l fd @R PV 98a R E@ﬂﬁﬁg@g%ﬁ%wmmer

managenent systemw th a conprehensive automate WO 001 05662 | 9.

JAN 200 PCT/ US9deBoyBen ey mowgt LEaR pRrove e Miii&ieapoFt aBFfi ty anong
carriers and geaghaphi eal ajiteahi | Thys nésns ndtantadsoeeating as directed to
a Number Resour g, Managepment t'é'RMe}lFééfs%S{%xﬁé?ta %&‘é‘m‘i@sfgﬂc&&ﬁt egrat ed
nmeans for the reservatmn, ass; gnnent, S atus trac 1 ng, an overal |
managen®nt of | deapliepeprbridisumbeEsT dndtharkdctultialty fefgeplitat es
managenent of numlelatesesrdies sthahobanenbesn pord et reskbrogwl ocal service
provi der s (Ca”'a%rsiéneéo I02 IBeh. T EEOHN £ TANANRIP L SUShEMAOL) udes; 8

dat abase for storing a fepository of nu r resources eac socliated with
a uni que cust onE™Y dEAELRT N Sand AhaFFRGCANMASs A W dysPaflistadeTibute; a
server for accessidngtabéordamiliaadionel ahi agch ol ddeel rmerbanglBreesbnr ces; a
meb/broMper-basggﬂjﬂtgﬁggqgj evice for enabling commnication between a
busi ness entity and t he acce sing server, the interface device directing
the server to retrieve infordfdts ofhrePEPFATS tf MANFSI e dbdr E88CRER%r di ng
to a specified clsbenrer &dentidiaenaldecand/ ariecst atdrsriakt cububgef or di spl ay
via the interface device. ln the prefer e ' t, .t Nygbe esource
Managenent systgon%sﬁr ovi des %%lqarﬁteb’r ‘égééggéaﬁg éoa[rﬁt eprogggﬁg/g?i %cr)ﬁ[

assi gnment, st at&i& ot a48Ri HRSS fifd @520¥BFAST L HaAnade fMMoBf CRYERI ©f el ephone
nurrlber s13 ncl udi ngejthasedavierhd m@ueafaﬁmaﬁsd:gnaﬁlst Qse&v(iﬁ:lél‘i er by a Pulroll ic
Uility Conmm ssi .PUC)_ . r..requ , s that
port into a carrégg%gﬁggﬁlgééééégﬁ%grqgegségg%%gég%ﬁﬁéggj%%ng%siG%§b§% for

| ocal 30 servi cWiEASafibthetr ¢ @rltieefly EBseffyite tF tde NokveREPBA F2 the
NRM dat abase nmanggeneniecsynteitddiahspeeyivies prdwitgdh onaelk sfiner ous nunber
reservation, assionment. ,a0fd4AGKIAY (UBGHALHS nidbAddidatiba-3 9 JAN

2DC? WD 00l 05662
20 and assignment have caused an inefficient use of the

)

numbers and have negatively impacted sales and revenue.

It would thus be highly desirable to provide
an integrated means for managing number resources,
including the reservation, assignment, and status

25 tracking of local telephone numbers.

It would additionally be highly desirable to
provide a highly automated process enabling local sales
personnel and order entry staff of a telecommunications
service provider immediate access to available number

30 resources for expedient processing of customer orders.

Furthermore, it would thus be highly
desirable to provide a telecommunications number
management system with a comprehensive automated LNP

2.
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PCt/ US991 15943 provides automated interfaces with other systems to pPoiNdd)?
.an overal | local nunmber nmanagenent systemthat is tied in with the |ocal
servi ce order entry and provisioning process. S Advantageously, the NRM -
syst em has''@&2applicability to the managenent of any [RGHYSSHIPBsour ce -
that requires reservation and assignnment including, but not limted to, - -
toll-free (800, 888, etc.) tel ephone nunbers, cellular, and PCS tel ephone
nunbers, credit 10 card nunbers, Internet addresses, |icense plates, etc.
The various features of novelty which characterize the invention are

poi nted out with particularity in the clains annexed to and form ng a part
of the discl r unde i,on, its
operating aaggﬁtgﬁa S, 8p§$£§%flc 6%5%%?g%§?%9ﬁﬁ %F%@ff%gxﬁgg ref erence
shoul d be haﬂdtQﬁQQﬂﬁpéﬁaﬁﬂn@%r%ﬁhﬁkﬂﬁﬁbr|ptlve matter in which there are
illustrated and descmlaednaeaﬁ@riraﬂbrmmdu@eat_se@teaha;m\mﬂtale@n 20 FIG 1
illustrates_NRM as one 'gﬁp@” oveEaII ggtegg a chltecture for the
number r esofifee en ?eg st (RECAVEREF A OHIE® 2% I lustrates a

nor & conpr ehBhed e st _@Ietiatlecﬁw etlie‘o_rrm@ygpem a#sigmmentventi on. 25 FIG
3(a) 'llUStF:l@-aG@@s tmckah@rfa@@ &k%%hagn @trcaagt;aﬂrbat @held\tfél\ildsystem ]9f thﬁ \RM
i nvention ustrat t he ,soft t diagramfor the
system of th&L ?EFR}%}% DPeEP G A (RAT A Wiat ega{;ﬁg n\'f'?s\/vare 30

ar chi t ect ur eavaggrerh fodr ntinpeNRM sy staE® ghathbavavieesn aprted | ' 9 JAN

2002 VO 00/ 05662:PCHAHS99L10943 prdijdtiis 4cdepieis) a high | evel diagram of
t he manual and automa {}Brocesses i nvolved in the %r?l enentation of the
N

NRMOsyst em 140 of thé HePHE S F % "SRGEFMERs W High | evel di agram 5
i llustratingnthedet:eps dhorbassefon rrqpunbed mepbet somc cor divmgpetro t he

i nventi on. %satleceﬁs lelal- WSk & 85852 B4k %ecrnalaatml hé' ods ssigaen P esented to the
user for performng a I~ custoner | ook-u ure il lustrates an
exanpl e NRVEESREHf 153 %Yb%rﬁré(f‘sfs&‘:lﬁéretdofsﬁ?ﬁg tqttetr'lil‘ﬁfust)e nénber

reservati onsprvmes&:r Iarcgaselﬁgl 1 fistwatien aelexanplec NRM Gumbdirspl ay
| mplsement ed £ 05, RALL| %gwél\j/ﬁ}oﬂé@%a%etdo1trltﬂérjf§c§ec§é/&§@e Rigvider. Figure 9

illustrates an exanpl e ay | npl enented per form NRM nunber
reservat i on®gRt iR coﬁfnﬁt}f‘%aiﬁori‘ |BeftaeRt és PAFLBRAFpPRENRMAAY 20 di spl ay
showi ng t hethesatdesssihgasqueey, fire amnestfarer devpoe tdirenmingr s. Figure 11

Illustrates g gxaml € NRM Gy di 5P cTBherBRhedhd O PeRSP NRM i nvent ory

quer|es
resources according to a specified customer identifier

20 and/or a status attribute for display via the interface
device.

In the preferred embodiment, the Number
resource Management system provides an integrated means
for the reservation, assignment, status tracking, and

25 overall management of local telephone numbers including -
those numbers that are assigned to a carrier by a
Public Utility Commission (PUC) or other regulatory
body, and those numbers that port into a carrier when a
customer leaves one carrier and signs up for local
30 service with another carrier. Essential to the
invention is the NRM database management system that
provides automation of numerous number reservation,
assignment, and tracking functions. In addition, it
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Figure 1 illustrates the Nunber Resource , 25 Managenent ("NRM') systemg %QBZUC-
_of t'he inventi iLng several conponents integrated to acconplish the
reservation, ggg?og)ﬁér%nt, status tracking, and overall nanageprfg[rrﬁ)'f598f591‘3ocal -
t el ephone nunbers for a tel ecomunications service provider. The NRM system
100 30 conponents include: a Custoner Information System 120 ("C S") which -
is a dat abase managenent systemthat stores custoner information such as
account nunbers, customer nanes, billing addresses, service addresses, -5
i 9 JAN 200? ' WD 00/05662 PCT/US99/15943 etc., for |ocal services; a
Nunmber resource a9 ) ") m.140: res i upporting -

nggr %ﬁ%ﬁséﬁéﬂé i 2 Y3EE Jkt&? AL gkﬁtéﬁ £ _

the tel ephone n [ eservation, tracking an nmanagenent

processes; and, PAO%EFSi 2% REFGUrlcd o5 ahRafRfE MtarSaamemt (S SRVEY )theg0 whi ch

IS a service orderteadrynaptkprind Jiocealngesyst€mriaad eherenid and

provi sion or dergrg% 18199%%5&0@ ces for custoners, and can automatically
nu

: roCcess ., . !
assign tel ephon ers B custoner, i.e., activate a nunber for a

speci fi @ 10 service. Morerdantaggoasly, the NV sefeEmadnpbient 140
conprises a gegabphi@mpm@ W@hﬁnﬁ%@%ﬁﬁt,of radyhaimn/eé%r%@shﬁmodi ment,
conprises a m apge server (e. g., .DE p or | . or_ server
CPuSter 15 i mpl SRARTRESLART s daOheate T Re ey A Ruratite PAt

dat abase server nghdlimtredstot HallpfoeessBl0 as8&f | letse) desteplbue It has a

direct service adpbets)radinddt enliaeeslddléshéhe rkeybeal derdmiuse,

nmoni tor,), to enable.system ad istrati functions, database 20 nanagenent,
and busll})ness rqugdo(Y/‘éW?ﬁ‘%‘sEq S5 %‘t ﬁg‘gﬁaﬁs?%i gﬂcdéarrrlﬁgngsn)?,ge?’oreqcnstance,
that tel ephone ' nunbers Bssivpriduso fgacures et byovelRybWhechtilities

Cﬁrmri ssi 02_ (PUC):?QEQC@Q%Eizgdtﬂé‘ti%vtegx[%ihﬁwhgét?@%dlﬂagtl\lﬁi@ﬁ GLeJIr a?l y, as t
shown in Figure a raphi cal. _user _interface (" ). conponen
144a i's provi deEaFSlcé"r‘\g%/l?%t}é?ﬁ’} 3;% cﬁ@\?&f“ﬁu%%?}ée% %z% aégr Fg/lfrmrbg the carri er
when a cust oner pesaves tmetdisrclemuriesr , Fanda tloetesendeaadamdwigretl ocal |y

owned nynbers, kn€. invEnO{én | al Q;%!é&%%;tn&%d@a&&h’ﬁé&ﬁeéndpéﬁé&rﬁ@ y, the

NRM 30 GUT 144a %s a_Web- based %pypl.l cation thflt can b% I’&Ig on aacrhy st andard
PC 145 with a WEBIBFbis®F 2 W4 PINSScHBE NavT Tt 2781 S Acedtad 4§l y, the
NRM server can bae| inketng® and\gesSaripsivestasuppont whdch Viddrsiare that -6

i~ ~i kN 2003 W 00k0p8624 PErld WRAUrk 843 S 88 By £EQErRReREN Y & &nECP/ | P
network interfage. The TCP/IP network can be a private network, such as an

Intranet, or a pUBEFE*®Btwork, such as the Internet provided security
firewal20s are put in placeIGltl illustrates NRM as a component in an

overall systems architecture for the number resource
management system of the invention.
FIG. 2 1llustrates a more comprehensive
architecture for NRM system of the invention.
25 FIG. 3(a) illustrates the interface design
diagram of the NRM system of the invention.
FIG. 3(b) 1llustrates the software component
diagram for the NRM system of the invention.
FIG. 3(c) illustrates the software
30 architecture diagram for the NRM system of the
invention,.



5 shoul d be understood, however, that the NRM GU 144a application can3daN 2002
_enbedded in a sales agent's PCwith a direct link (e. g., dedicated

“net wor K, line, etc.) to the NRM Server 140. he ferred -
enbodi nmen b%b/ éetj’poI S conmponent 120 is al so served by thei’ﬁyus‘%?ﬁ rver 150. -
The interaction of the NRM system conponents will now be described as - -
follows: As shown in Figure 1, the NRM Server interface to CIS 120 is a
nmessagi ng i nterface 15 i nplenmented over an Ethernet LAN 99a. In the

pr ef erred enbodi ment, the interface uses a proprietary nessagi ng product
known as "Registry". A particular function of the CIS 120 is to store a
customer/| ocation ld@mahfzéecf ddpitcdy f anahl yerfél eiighfrae8hbrdigets 1 ong and
that is 20 assigned .to each c&rstorrer | ocat i o? (8 nrrlggl'gely identify a | ocal
servi ce andm?reltagpr?&‘?eaﬁﬁ%%’re RICSSHSHRE- dPgP Y elist i dentifier conprises
a four-digi imglestanretipunberthd MR systendil §ptof odat ilonventiiber and i s used

t hroughout the SySteﬁngglg%ﬁr&st% %qrgguegyei denddd¥n - 25 each custoner
| ocation. Via the NRM sal es agent can enter a customer nanme and

| ocation (ctiiHsigiekiay, thacS IR NV @Iseﬂf&agqﬁﬂ%?tieéas HESKRM 140 dat abase
to retri eveatdrer&imgt ooeche dantdrfdiem. |f nultiple identifiers exist for the

entered custonmer 30 page.angd { ﬂ‘i?édr% st B8 Q@ﬂx%él %ﬁqalgrgspl ays all of
sa

them and all ows the sales agent to se ect one es agent then uses
this identifFeeT GFegRREedntR i Gifs, Us&FchCasPREERIVIN enGier s for t hat

custoner _'dustor@®rJAboR-~up. WO 00/ 05662 PCT/ US99/ 15943 or creating a sales

orggr If the sales agge&rgnpvt_elltd},eu%t{%tsoggr el té’ fie@f ghber a customer
| ocation, the agent, can ent%{ %alnto t he NRM and NRM 140 confirns

that this cUSTRIRS ‘MHORERRF AL RGP R Ty Glery™SFo CI'S. If a new
custoner | ocedemratiionnpedeslssthe NRM GUI 144a all ows the sal es agent to

sel ect the fourdigit FEHé%Q”@rllr!LLHQ:eJat%%daﬁnéﬁémﬁ‘l@w egir-digit location
nunber, thus creati.n new custoner identifi er It shoul d be under st ood

that the Nmmayl&ﬁ‘glﬁ'aﬁn’b"ed efrf"b“ocﬂoerd‘3~l9§I e frr‘t“e’se%n&Port Sava
appbi cat i onsedowd padeddérom t he Web Server 150 over a TCP/ | P network.

Thus, a sales agent @-aguagC@sgitL{geu_AAQQSSghvg;{am ughnautthei r Wb browser
and after Igg% can i ssue t ans&gﬁeon to either the NRM Server or
di pu

the O'S and lF"B&Ft“%“Y%‘t iR s %% 3 i8h O s 120 by
i ssuing a queeniesonprising a custoner name and location to CIS. Figure 6

i | lustrates an exerrpbagyrgl B o 1964188 «418nPeRSRNM L hRVO glte user indicating
?RZO entr fields 41 ma Cl' S custoner | ook-up. After

uired to perform
entry Sihore el (e RN B & AHEETARF O NRCCHPRG: names t hat
NRM retri evesrfedomu@b8r$20. Fromthis list) the sales agent can sel ect the

correct custoner. Cllg%wrgelltmucﬂleaste%ggﬂt eﬁg,ﬁbfe‘sw%la new cust oner
name and Iogatlon or assi gnnent. of a new

f
cust oner / | o2&t o lﬂlgﬁllfei“??egévﬁ H?erif%r a%‘melgﬁt%tﬂ 0 Y§diitSonal Iy has a
messagi ng i nterface Wighr&RM 14013 s teare rthed Novleer diestthrerenet 30 LAN.

Thneugh thlﬁahéﬁ@{é‘n%CQa-NﬁﬁWﬁ SPd @dns  doh et ehepbw@nmmrasuht}at have been.
assigned to_a _custoner provi sions. the cu ONEl, S order with these

numbers. Th&® a’ﬁ°§‘8°ﬂ8§tf’t’snto\°ﬁr”(’-ﬁd f&’48“°’69 5By SHAN 2003 ~VU 00/ 05662
PCT/ US99/ 15948exitd télonpags ot gmmsn not s taginshasedkibut aokowgnalliize a TCP/ I P

link to thenShMemsitver. 168at h@eﬁ&{&{é edneebedipend, the NRM GU 144a and

;ngﬁRNB GUL %ﬁﬁ%m&%ﬁc @1EQ§ serv1ce proé%dera §§'%&u¥b %fatﬁ88 145, as
30 components include: a Customer Information System 120

("CIS") which is a database management system that

stores customer information such as account numbers,

customer names, billing addresses, service addresses,

5.



5in Figure 1. Thus, in this enbodinent, a sales agent can use a si ngl gJAN 200
.workstation tq {Ss@erve and assign nunbers to a customer in N

create a sal es"@PUEP%% or that custoner in SRMB. The nessagi nbF ’H?%’r“fgé%e

bet ween the SRVS 160 and NRM 140 enabl es 10 aut o- popul ati on of sales orders
with NRM data. Particularly, when a nunber has been reserved for a custoner -
a service order including the eight-digit custoner/location identifier for -
that custoner can be entered into SRMS 160. Then SRMS uses the 15

custoner/l ocation identifier to retrieve the reserved nunbers from NRM 140.

These nunbers aré?%&p' qaded Loy t her SRV Gl wlddby @@@bdxf& %@l@geﬁgﬁeen is-

aut opopul ated wi t hese nunbers, thus, elimnatin he need manual
order entry of th'éq%'ﬁbéﬁ@te@n%l‘]@h’ée%%@%@i 4PBdS 1N £hefor error.
The sal es agent tf;@re;ﬂrﬁinechuabérox"m'n)e mfsdrive tt esertvectkimgbend TV assign to
Lhe, service o datay, It kL 0UBBEL S, I GREL Vel ol 3 sl aimRie need (o be

assigned to an order. oner reserve nbers, for exanple, but
only reduest 25 Managgmeniafyshenf (D "}t Hé Wirheh sk & SfFdiceseree¥ s whi ch
reserved number Seﬁ@:sa&sﬂdq@row@l&lai\fﬁg adgs drhessel estad-grunhers to the

serV|ce order e helr o] r r t

"assi gned”. ﬂdchlbel%té}x% gl %%dfg%ai&%ﬁw%f?g%%%c% tcﬁfset X“%gf’ét lgj)s of each

nurmber in accord%@%oﬁﬂﬁtbeélhésesﬁe% rialieeRene | RURhRE Hriet érr ed

errbodu ment, the &oddaamimgindnbescsivdtises mimbetr Ackesd dpedilfecNRM system 1)
(ghl ch st af us, Jddicates that the TN -9 9 JAN 2003 WD 00l 05662

PCT /USb /15943 Ts avai'l abl e for reservation/assi gnnent. For exanple, when

a new (not ported) TN nunderej aftigilanher &dei HRE N COMRPRERt a

di sconne]gt egp nurrbm)m@xbeee ag@enéﬁm P \0gfdsal aoméxmeeri thdv&av@S“si gﬂeﬂ a ]

status o EN' ich stat i cat as been

reserved for a cta r%:eerfeé: i “LFO%%%%III?S/ éO%rD#ESGQ ébﬁtgsrsH s Sgaé’% via the

NRM GUI ; 3) Assﬁgrg r-\MﬁCcIM@flat 85 TR RO W hat eewmael%éeﬁ assigned to

a custoper servi gx@pmr&teftl\tq@i ehramstgnd@fiondntisypheahdingpes frrapdsa0 by
SRMS;  4) Vo ki ng vgn ch Status |nd| icates i hat ottge serV| ce order tglv\,hl ch a

nunber i s assi gne een Sr ovrsi dhed’ @ O|usS 'S %?Crﬁe eﬁ" a§RWé when
the nunmber has b}eerﬁ%ﬁfe@é@ﬁf uI Ty preve sEbrRat |S|¢réil§9m Q@Wmeﬁﬁ?d”a&‘y)lon

" Suspend" - whi ch §ﬁ@émddﬂdl4czat esgt hakegoddtd SmbﬁséeslﬁdSrVﬂd:xf Ofcod Customer,
but will not be gﬁ%k‘)lveats te M A3Q08;LL tic%hs% c¥1 nL %dﬁ dJT® period.

Nunmbers may be kept Tes or “A*2ustoner onl G5 ted tine.
This is2@ypical I‘}‘awqrﬂﬁr’fﬁad apg Rusaness gHeks \ﬂV&théeNRM WIS and,
6) " Di sconnect” - vwhichyist@aiius c3RpbAdheat £5r tiraitahhe, sefat CtBe]Ie@_)h\MﬁleCh a

nunmber was .assi gggrgb&s\ss é%es‘%_%n% ggnge}%ggi%ggjgpgr fPQéngé %nﬂerlegl sconnect,

a sal es agent enters a service dISC en the order is
conpl eted, SRVB SeWHsSSIGresdHGe B5eNRVFe6ed pldtce thReNRY a2 RFs et 40 -
associ at ed 25 nunbers) fr andtwakbking” asostidirscdeanBégted”l, Thairwpdate ' to a

"Di scong Sta{;gé pRE NS, qg‘t@%f?EQC?W&ﬁe?yc E?m&%q%%eg nunber .

nmust be ept in IS status for _a Ined tine perio s),

af ter which it i Bravt hrhitic sraplep8ated of WMnl‘H‘éeFB Hap Lg{r;;z[ &§t8f
"open". The agi nghprmesseﬁ hitenakl ewstamennbeveishahohasr beerridirscantect ed

to be available £8 L& CHS QP fs%nSQ n%iisymovf?x%rd' Hgmle)éPs case t288CU5t°m9r

cones back and wants to activate the nunber” agal n 9 JA
00/ 05662 PCT/ US99P¢502%e A%e%ﬁémf%éncasewibneﬁr?éa‘v’e%lbéf the NRM
t el econsoni cati og¥ICR444 €l d ey -Bayedpapplicdti®n, thakecs®me afunabh of

their ”Um?ers w Eﬁ%t DEMaLY JUURer i thal RL kY, PEl naed L. L ae

carri er,
Nav1gator 4,01, Accordingly, the NRM server can be

linked to a Web Server 150 supporting a Web site that
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5 that were not ported into the carrier with a customer, a "port" ord&rANS003
.entered into SRM5. The SRMS then sends a nessage, e.g., via a COBRA

“di stri but t interface, to NRM causing NRMto nov nbers to
anot her dﬁ?gﬁggﬁfmhere they are effectively assigned a ﬁgbbﬁﬁﬁsﬂy st at us.

In accordance with federal regulations, if a custoner is a55|gned a nunber -
that belongs to a carrier, then | eaves the carrier and ports their nunber -
with them that customer may continue using that nunber w th another
carrier, but the nunber 15 still belongs to the first carrier. If the
custoner drops the nunber at any tine, the nunber ports back to the

ori gi ni'i! Cgﬁlrsle@rs cﬁn NLgHeYs g%trgbi ”r(tltMpAdl@itwbsk rm&élffa@ﬁnt e:rhﬁ" #EAC')zoi s-a
centralize | g, .dat abase e Local Number
PortabilityT?§2¥gs a1a‘ér |c51a%Fy, ?%lls aﬁggﬁ % %éjh %°s%Out si de of Ml
(t he assi gndatsfnehe It Aublinveatvor), &ﬁéhp@©Wﬂﬁé§née@@ﬁﬁDn communi cati on

m??l um bet V@%Bv@&%cﬁ e &Afrite ) %Qﬁ@%ﬂl&%‘eoﬁﬁt;% i e ONMRNI ;as r e?ar ]gl ng

i nter-conpan rtin one nunber, o interfacing

the Cl §¥‘8ﬁgd§?ﬁi/g”biﬁﬁ7§ ﬁt’ ﬂo‘f’%‘éeNRleﬁéfstl%‘?nr}i@'g% 32635 aut omat ed

i nt erfaces wpbhiocthern st bes epbefided iroeakases \vaxmtdrsd@®C wathy and

provi si oni ng BEPEESSEMK qeRigOVi di%@(ﬁ&@w@b@w&lﬂun@e&1Hgnagen”ent system

havi ng enhanced 30 functionalit % 5(8 hl I ust’{ ates the NRM system

ar chi t ect ur ££500 T‘n%vli?F‘g N FeENRENtE f&ﬁ‘ctt BrRTTESFT9% addition to the

corrponents iedbntiiferd byhd iK€ nompomdrst dedcth & bebsaniddrviedf byehbe to Figure
i gure 1w§geggr¢.§r 1509 JAP1 2007 WO 00/ b5662 PCT/ US99/ 15943 provi ded the

foI I ow ng addi tional conponents;  a Numb Pl anni ng Admi ni stration System

("NPAS") conponent 17 %n&:ﬁria§tb??n%frl ?‘5? a7 0Pt T8t &7°8RCRbAse managenent

systens thatwifdi ntwibs deslcephedeansufdicrawsg and geographi cal i nformation

e. g. NPA- NXX swi tch ang ggltog,ncggt BY g A qr n@hbomrg:g@v@d by Local Exchange
Routi ng Gui de iS.,an outs %/ that is conmon to all | ocal

exchange carfit %Fta‘fa L%C%I)s and Fép‘?‘e‘%eesrﬁaglag SHEEE i thin MCI's syst ens:
a |ldcal 10 Bmplemegnsydtcerarl 25 Behermetf tI&N Peher rbd the agef€AMB] owned and

oper ated by eh@bdlﬁéhNP&MnN%%Q@MesS%Sb%MlNWQ n@%@H@QEBt 180 whi ch
tracks the nu OVI si onin and, ~a Local

Servi ce Act FVPHY Cfé“@r & L8 ?Eftﬂst e f@ﬁtv\ﬂll‘\!carF %tignvxﬁf kfl ow
nmanagenent $yet @ﬁ’ﬁth%ﬁ igs diogwsorask scumtdmeratksa seviicdengidées in service

provi si oni thﬁils\E £8FBa A3 SN hAE Ft GUIEB g2 £ s €8y And *’t%%% ggnponent s
i nt rface w th 140 OVC?‘; an Et herpet LAN 99a. These terfgces are

typzl cal |y mBS&AFIRY Fht BT aEEEOPROUIF ST OPhE) RIS rl §Btt&¥ot e dat abase
procedure cal Recak. geyvisieclands trhgrbend muhbaent ebhavigivhO-ddébét as will be

expl ai ned S'ék]%%gfvl@f\tid/entp%rl'fe'rc'ébﬁbﬂ/sesafa ghawngid ¢ heidehekf ace design
di agram of Fi de the .use of an API

gg ssa mgt terfaces lég I ncl a
nmessagi ng sy$ ﬁfl% ref erurre 193" he? %t T ORs THERY < nrg{/]'ls 3% Comon bj ect
Request Br OKBIEONg PR efdtaursy sCe@ORBAN ) t a3 reh e hu kaee lnoridenspEvet ar y .
i ndisstry st apdar duiﬂﬁmé’lermic%t&léhec'fviamtﬂfef aeingui madi st kkbhuked,

obj ect - ori ent %gtsgag %e(}n@r&tsté\aem |$ﬁ ggil ﬁlj_ﬁgamap(sglt tion of physi caI

menory addr essin ers. conponent 140 utili zes

bot h Regi st rs%aéﬁg Cﬂf@ﬂ-h% I\JRM EPFatt4ry aMerheextee MM shidt ens over an
Et hernet - 1dataBaddS @03 \WevR0LAB6OZs REErUSAN 1504 L ANE or via TCP/IP if

mul tiple ne r d t e Ethernet LAN
in Figure 2%\92%% (1:% ﬁdé{ﬁﬁ%l\f@{o %telr?\gllérf%e tﬁ%&ﬁt?%?%?é{ﬁo&iegw de a Wb

i nt¥r f ace, Webén@hbo%%@fbr thief NBM efliT RtéMdar AesPHRYANIGOREt hat provi des
NRM wi t h coruneet bxét yliswdatie ealdesysde® Lol kesbOtI shde umder st ood t hat

data |ayer lsjariié§ Q&QI?E émp uEstegertﬂ?g :[@é’nt%lfﬁgrbgoys%

functions, such as reserving numbers for that customer

s



¢
As shown in Figure 3(a), the functional interfaces with the NRM system‘qfﬁ%mn
i ncl ude thosewlPym¥shens acting as clients to the NRM server, ch?i%ﬁ%H\RM
' dat abase 145 including: CAMS 175, SRMS 160, NNM 180 and the )
wor kst ati on application enbodying both the NRM GU 144a and the SRVS GIJI ~
144b, hereinafter referred to as "Sales Assist"; and, those systens 15 ~
acting as servers to NRMclient processes including: NPAS 170, C'S 120,
LSAT 190 and the SRM5 160. Wth regard to the NPAS conponent 170, one
function of NRMis to identify avail able nunbers for a customer based on

the custoner's aﬁdrﬁ‘%ﬁtiﬁgnﬁ%ﬂ%@r&e% BF eL el §L1Ed Vo oRFFORhaledr et h a
geogr aphical rate center é%%’i Q ueri es NPAS 170 to ,ident bfy the rate -

center associ at €FRTal OZdAr EYSEOMTR MM AR t HBR” RARMEI fy
wWthinits own dmtnaleaﬂ;erlﬁs i ahal NaMl eUhundet SRS Sdd abediwngh that rate
center. 25 Anot hef, f uRgLI &?s@%} deﬁtaﬁlépe&igtys lag} Qstanngaae G&nyer and

serving switch for a nunber at a custoner po to the carrier from
anot her arri er.toTid SNRM §ueriays ONPASTEAL %O%%’i&cé? ltsab"le@éle(inoii SHERA) to
identify a rate gEntieraaatl adsl henishabbeagant chessdlarcta t3@ noaber ported

. 19 select & GULCRLb0oRe MR BaUShATEL S MITheS dybethige; Lhe nurber s

ported from anot carr a new assi avai e switches for
a rate center ar®dedénni PiEkRw tthug queryica 3 NeN) PEHYOBEE2 9 ~I QN 2003
PCT/ US99/ 15943 tiadNEASieNRM t hen applies its own programed business rul es

to sele a switch, if noy g éﬁ}ﬁggg% Eﬁggggtégd éag?ll engg G{ﬁl Lg%ntl fied

rate center. NRM al so querr es ferm ne the stat
nunber bel ongs. R $ei embadied dvs ETME f%ﬁésa?fpﬁcﬁﬁ iRva §@é’t1éCFEH-‘é%S t abl e
fromthe NRM datahasea448. fdhe SHcatepr Bkeset abd ®sovaiclauder/ie busi ness

rul es that NRM g%%twfool}%pl Pqi\ﬂ“?s or desaleg ggg}g#yc% tapccse fe e% agégl & 10 NRM

al so requires N s an nuirber i VI Such
activities, espeﬂcﬁoarulsymi&lpmh%m |W6§3 brawseff aed Q%ﬂ@bﬁ(ﬂg@l@anﬁévscmd change
them Ars NRM batmdeolar&ﬂza&ﬁﬂﬁlflt@uce@tBéb) fhé SNEEI\UI'Béerelip@&t ehtehezédRM

dat abase with an dnurrti)l :rLleléal 5t8fCtI\e/Ityu nEXa Inec,if PA spllts
NRM quer| es NPASt &eiﬂe?1 R Whi'ciy TNBAS NG %ﬁ’ clhalh i'ng é an NRM
batch job then rliées 20hbgelshiniges Querkiecompbesing g t%létNRMrda@la%ase at

t he apprgpri ate éﬂmocﬁtguﬁetd’r cd@ﬁi ctlvsg?rbighlimﬁra/de%vva@f Sf\cfﬁpﬂ@ry 140 of
aut omat ed processe t he i n System o]
the i nvention. 1eaas % ggl 4% n%eisﬁg}eugr@ oca+ q‘?a ?,ﬂgr?sa&ﬁflgn }é ("LSC")
and O d&t Entry %n'tG-)’YEf)leéti%tﬁ unﬁfféfif e ePHF EPr™ He CsI;ﬁstCélﬁltPHF%’)ugh t he
web- based NRM Glook%@ eAfter falch esekyi ngh@Sagdrithers Moeskackli iyt HN(S)

and ported TN(s), A% Shoyn %’lnfdcgﬂrg; Akl Andd Nedy SIGR-: ladi ¢aLgd at step

201, the user prOV| es custoner mat 1 on such ‘as e custoner nanme and
address to NRM S&rSvér0140FFom oitidi it ifke ENSt BRRS I@edﬁfd “@Re SEG8EEiI on I D. As
before, the 30 sglezocagest east@er athuskOsEl tlomsand havacNRbhretrieve

from Cl 5 the stéa%%‘%rl Ll 98@% S h&ﬁxet Dab :[T@éa?&onTh%l'é!R'X' %Xﬁ)?g}

interfaces with aln correspondi ng -
Location ID -14 1nterfEc3,. Q%’é WW@BGG% P@W%}Sggisl%/lloﬁﬁéﬁ%tl on from

ClS at step 20laidethe f€eH wetmimishe
The SRMS 160 additionally has a messaging
interface with NRM 140 implemented over an Ethernet
30 LAN. Through this interface, SRMS obtains the
telephone numbers that have been assigned to a
customer, and provisions the customer's order with
these numbers. The SRMS also has its own GUI 144b,
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Customer ID and Location ID information to NRM at step 204a whi ch ret u8ddN 2003
~this information to the user as indicated at step 204. It should be
‘understoQg g&)&%«; if 5 the custoner does not exist in the CS %stem 120, the
NRM GUI 142 Bvides a facility to enter the custoner JSHWOPRPI DN in the -
Cl S Dat abase and obtain the Custonmer ID and Location ID. Then, at step 206, -
the user requests the list of TN(s) with "open" status in the 10 database
and the NRMreturns the list of available TN(s) at step 207. Wth all the
essential information available, the user submits the reservation request

for the selected TN(s), as indicated at step 208. Upon. receiving the

request, thg NRM:L¢ oPﬁ%ﬁ%ﬁﬁswfeBebééeéeqy@@doé%y urgseLyi §g the TN(s) -
(nunbers), cha@%l ng %he st s of the TN(s % EN to RESERVED st at us,
and returning N tgechEIUSe a"shel Rdet&tE8%t step 210. In
the prefer r@@cam@dtrreme NR¥BIGF Tald 4ewen@OthesEMPaGUsnléphbi oms avai | abl e:
1) reser Vi ng,degid %Qmmc Facid ity EhEa) W&fké‘te@i%nomrs 80dsh &)y reserving

any Facj ity TN( a QUSt i ecific NPANXX. In the case 1)
of ?eserw i deg™ F@dfl\/[:IT%'ﬁ’asc 1Pt ¢ ?ﬁl(@‘}‘bog 1'3caFadPE 38t enters the

NPA/ NXX andcarheis25adesng lel wmlqsaagéo@starre:amdfeeradldohsslnenr ange) prior to
submi tting Zﬁ £eseb VAL diRues! k) LR GRse @te  hesgrylng any Mo
N IC NP

Facility T or a custoner in a sgem SC or 0/ E user
enters the I 8T NP NoSustomefhé P nafier of? ?l%aﬂénﬁe reserved Figure 7
i |l ustrat esirareréxappbesvddRMtBd sdMsplag amplrerentedehablperform ng the

™Ng§) nunb%luéoe%%EM@StPéh F?Jfo%%iés BhEFs AFLES RM a@RaNRM Vb site and
| ogging in can open create reservation -15 9 JAN 2003 WO

001 05662 PCHUISSL 15843 3 REMOREWARP P RS YIS SFVeEhf T fdrm 420 provi des
a field 42 yrtometri ng sseridenpuderf onctudimnerhd mfightatiiont a field 423

pronpting lapggomfeg{wéﬂl&m%%%@agrl BEPT IR Qs bl dSa 423, Tor entering
t he S NPA- NXX he nunber of |ine be reserved for the request; and,

S

a button i cHHFFER #BFO stUBM t48Cng FH@%%’%%?V%&?EOﬁhFequest Once the

res@rvat i oncusagpmesy 1osa sidhmitdend i fard befmterm@erthpr ogssrosd ng, the NRM

140 per for bt vab dahl an i 0e88se himld, GARE ublogheessrving desired
es checking .

MCI Facility TN ; ation inclu e reservation request
agai nst st ath® % %’I @ngt ithet 9rERTmT S<9%h 16" PUEC) rules, e.g.,
checki ng Wr;eimﬂratbhewrtetserhmel anmbegeesthus, farirdnat-ahe whéh 15 nandat ed

Sequentlal rxuago%wﬂan@f osxtd%tre%nttl}?t ofandatlg,gequenthgl cpubering, NRM 140
gﬁks if the req a current bl ock o% 1,000 bei ng used.

t
he PUC arﬁﬁoé’:% g ?1%?5133&1¥1§M é&r BYEOT - gt \PRPSN 2P BREESTIM does not fit
i nto t he cusalentt bLbckr ofonls @F0 t2@ mempbeved beimgpresed, athibgsyst em | ogs a

viol ation afh GRAGEALESrFear 'No'&g aﬁ‘isﬁéﬁﬁer@ ﬁél%rr%yf&@ process proceeds
with vali datl t he re(guest%a %él nst gertain i ness rul es For exanple, a

cust oner MPrHBeRM| & t §é|g\1?8 t%e"f“?a‘? Shroufit CBFEABFers, or, the
25 nunber bilacxck:ermgvebbo rregdérared dod akbmopht ecdbutoondachediXest n strat egi c -

ways |f any.usidiessr{oh &se 8t o @hahed, Tﬁ@esaszye%l %@eh@géeﬁeawl ation and .
ne. whet her the

generates a Warm ng _nes The system nay det er
sel ected nufbers g@W%‘?g‘E‘l“&’tﬂfsortoaﬁsﬁlﬂnSplﬁ 1534 g]ﬁe LRl ected TN(s)
are target eskfamteNPAuSpers tchairea seavaragongssagad sspdaspbayed to t he user

i ndi cating émrprs%eﬁgeﬁlmffx% t"I%%sB‘PO\e@HEJ via%s%ﬁ@en Once the rul es
have been applied ang? ‘ﬂ%/]olr ~r~ 2003 WD 00/ 05662
e

PCT/ US99/ 15943 gener RLPGRe Ogblé%l N%e“rQRﬁFé%Fem? ulfills the
resBrvat i onstapsesf byclmhan@enrg inhecspatiascefwiil Husfiness" OPEN' to

bRESERVED mm&%hsg the il kweRg -Laf Qﬁﬂ@&in@htcortﬁ%Spond' ng to the TN(s)
el ng reser

%/@fdl rre/ | D of the user maﬁé C?%é{r e%ﬁrvatl on; ii) Nane and
VNET nunber ot“ﬁélgpg? setcﬁ}é’éﬁ nGTehET FE5E NRMi ) cust oner

| D/ Locat i onsyddem:v)) Chooment s;whilchDattetolk Redecatadd amat ¢hy #Nof Days the
reservation is required for; etc.
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10 In the case 2) of reserving any MCl Faci lity TN(s) for a custoner QAAWDM
_speci fic NPA- N é{zer a reservation request is submtted, the NRM sglstem
val i dates the que agai nst business rules and generates a PGEYFPA

nmessage and/or logs a violation. 15 Additionally, a validation of the
request is nmade against state specific PUC rules. Thus, for exanple, if the
request fits into the current bl ock of 1,000 being used then the -
reservation is nade. In case the reservation request does not fit into the
current bl ock of 1,000 nunbers being used and the rate of utilization of

the Current Dblock 'asaaﬁ%%lfehﬁertP@sé}\?ételdmaggasgmé@ée tF%rn@sesmeenext 1000
nunber bl ock, the system| ogs a violation and reserves the nunmbers within

the next avail abfersfale¥st(PBF oRRT t¢rdt TCHRUECES M dat et FEteTs8 BERest ed
nunbers. Agai n, NRLe drhe aftikesa havecdresst tagphuste anithsaameenaagedgtoessage

generated or viag 0 f I th geryation
request by chang‘_JlL ra1ctg;;er elnsth?'gé %? ]T%RCMXQT g%njagg%#ﬁ% ob REgEEVEDygnd saves
the i nformation 'E?(ﬂﬁeé§ﬁdndWﬁgcboS¥%@15rNG§ifl§éFﬁ§ F)é%"er%/é"dl Pessheard be
under st ood t hat ,rdderitvied gwef er cesk@pdodinents, tabiedlheebipshedr Byreserved

an agi ng process_of_ r at L on ks, p i L P, 05662 9
J~~~d 2003 PCT/ Lﬁggeﬂ%%‘\ée%%pf%mﬁ{ 5 %)stéﬁq@ 0 rzj(l)l\:}lcé‘vpt%y b8t aul t
60 days of reseriticEtasertad. 2 HOEVET LashH §‘S€éﬁn%‘li1atﬁbe’ [FasE@M8Hon t he

st at e nandat ed FéUﬁ'\hldeESDIﬂlérbyhﬁdlstmgrm@mieSts tasiodllly beréxphadned. The
NRM sys mb5 ad ly\ch 1 foF ¢t h r \Y; on
period {(ﬁat hasdgeé éggﬁjed%t)heﬁg%? C? r‘é}ge%slvgg%%)ﬁs ﬁy&ﬁ%t%s %igp’eg%%vatl on
i s found expiredeTHeEswpIdemn 0t Yaneh (,aalrluy‘b@ﬁaﬁﬁeésﬂ@esﬂt H2§sPEBR t hat
TN(s) to OPEN. Asieb-tiisanalddy, @hieri heerRseiedabiyOprIGS wHerbeaa made, the
nfor mt | on 1 SOAANg 18 Leseryed-JI A A0, Re ubsl opded o Lo g1 T er ent

syst ens as the stem Su reser vat ion Statu
Host systenms nayaith ﬁcﬁmﬂpﬁpé"t‘ﬂ]éi@h et ilpdigatepaded a18NHAGI ng
reservegs t he TN(ﬁe)sefxefed %ICEISEQEEtbméWITbﬁIt. Wihe Aextbstaftiehtbhecprocess is

for the LSC or r.sonn S8 I to i on .t he
reserved numnbers (ﬁ]ér)g:u%h El%tag}ﬁ % er d]\’/:{:é\%v%ogég%%re I,;n%\éllsfél Iﬁa}’cat ed at
step 214, at theb%égmﬁmrregseéweéof@m% DI QReEC €88Y £<h'té RS 1dpdtem 160

f|hr st \l;a:cl dat e?] timd hermiiss/iar eypusher s )pdrrsaimedt bpns)sd1@s tal@eneush@rrer
Thus, before the t SEIVHE m S tomatically
passes Custoner Vg I_c’q(;f(:IZt %gﬁ I féo%ﬁn%%;er v%c%r% o t he NRM 140.
The 25 ARM 140 thfé?ql‘-"saetzﬂscﬁé@tl tBedaerpee Fomhikk Elu%lif@iﬁzrr “aP and Locati on

| D conmbi nati on reseigresl fHaamMbeBYSa1sEodis)edr e Thopatt amder nRRBERVED st at us
for the Customery|D ocal L.on LD, cabinald.an .t beny; a5 dndigated at step

216, the NRMreturns a < i‘ndicati o process conti nues.

Ctherwi se, if TNPEJeGri® nt4St-ouliBetnte? FRESERVEDCSTRE G orSFMfe S€B€Eoner 1D
and Location | D gamBdwmid Q:I’cb, NRie tbRWba et alryise 3thOubnof catd axsociatedt he
nunbers,are to bg.nasermed firsi, k a8 9 3 WO .
00/ 0566%° PCT/ UsooTieoas OI“W O%!ngs Pﬁc’m cat eéggtecste 218 #&‘ur%gg the .
0/ E process) thetSR\VE DE@(FQF&‘IGFG téEaF‘Fstth%glﬁ%?r @Pcéﬂé?gm%esére reserved
for the custonerwhérend d atiaicoanekbbPegontnat irarzt bhek&RM ikdEhdagai n sear ches
its database 5 for,die FANS) aePH¥HLAMBINd %éﬂ%d—q%%' ongd Ry Lanbi nation and

provi des a validatjaon response at ste I ndi cating either the TN(s)
reservation i s v&d Ih WmaélﬁoEl%éC? B piestases egntt F‘% WL % 2 the TN(s)
reservaBdon i s netawvad ick "apemi.chThasegime mwautseesothdd at]kﬂeawsalal dati on
failure is investj f, 8X e yw.he t NRM dat abase
but do not have Mr%éledtha{é%bagt gg&é 5159& M@ﬁ 3 bQ %vleal%ge SERVED'
status but eithekb? %rc%’%WQ%éo@§P@ﬁeFlm® W%ell}oé%ﬁ? oha BU&LEMEEf f er ent
fromthat indicatefes mbddie st s@h¢sCeooidervadd thikeaemexanp}Las,. an error
nmessage is sent to SRM5 from NRM After validation, as indicated at step
224, before the Service Order is sent dowjgstream for provisioning, SRVS
160 asks NRM 140 to nove the status of the nunmber from RESERVED to

ASSI GNED. 20 In response to this notification, enploying the sane

val i dati on sequence between SRMS and NRM NRM changes the status of the
TN(s) in its database .145 from RESERVED to ASSI GNED. The NRM t hen sends a
response back to the SRM5 160, as indicated at step



25 225. |f the nunber status is changed successfully in NRM the TN(s) JAN 2003
_provisioning process is performed, otherw se the cause of the failure is

‘i nvestiga an error message |ogged. Having provisi TN(s), an~
order is té%&%(ﬁdg%ztted to the billing system Prior to sd)%%ﬁjggglt”}r%g“t hi s :
order, a notification is nade to NRM 140 from SRVS to update the TN(s)
status from ASSI GNED t o WORKI NG The NRM searches its database for the
TN(s), if found -19 9 J~; N Z~O- WO 00105662 PCT/ CIS99/159d3 with the
valid status and proper customer association, the status of the nunber is
changed to, WORKING as indicated at step 230. In the preferred enbodi nent,
even if the TN(s) hasaa "@héder eMenstaatustbhean 1ASSENED 5 or, has a

di fferent cust-oner i i he S a [.L,or ., Ness S Iogged-in
the error Io%%l%m‘t%%ggg%g%ﬁg %%‘J{lﬁ%’nﬁn%%raﬁ% rsﬁtoi%ltl 'chg%'g’e q(oe WORKI NG, as
i ndi cat ed ats@tepr2331 pf thelmNusbezrevhbt thand, FPReRUBPRRS ror nessage i s

| ogged in thenfar rdirigliagnﬁzobéib@spé;a elggt@d%riéii,SQ;)atiguﬂﬁ:e&agvi ce, the
SR i ssues i sconnect servigce or or the TN and t he di sconnect is.
it ErBoFied bonre =

provi si oned RELEWLLENPOFT eg* Huitife e FRSRVE ATT95es NRM t o
change the st atmeyrtdf orBer TN s9nttexedl SCONNERITS . Patwei 6BMArtlyen NRM 15 140

sear phes. [ tsséiﬁi@taa&%sgage; he, gT.’\,'( §z)i_a QJ_éé@P@@rdi|sQr§Bdté@C@$jéH% | D ]
conbi nation received w t he notification. |f E}E‘%F};N{(’g’ﬁ?l s not found in
d

the database:™tHdACan &Pr BRM elsige N8Y) bggeye TP dt° step 235,
even i f the another dasakha20 whdrfeertdmty stat st ddtame1VWORKS Nfleddra has a

ST e s o e
status o e nunber i s changed to an : e s) has a
" WORKI NG' stra?%ls{‘f‘l“tgrlﬁ’élssté?u%g%’fs%q‘@rmfsﬁ‘s?’sg’tagaﬁgé\ﬁ%%r"Br%cu\lNECTED', as
25 ~ i ndi cateal cagssttepazd@rridmuridied. leavehethy cheried anbadinent, after a
TN(s) statustHes changed #0th DIHAONNEETER: st Mt ra@laRdcBhoc@ss 1S initiated.
Aging is the process, of naking .a disconnected tel go e nunber unavail abl e
for re 30 as%ﬁpld]ﬁ t¢ BULRGE h‘g’rta}’sﬁﬁ‘gﬁg?ﬁe?alfrdrera gﬁ cFFF S RS5 od of tine.
An Hyi ng i ntsridl beachadeto attye faawitf ceraiemnundénmshe twedment period, as
well as the dlapak thel aphvae AUNRES ciRker CePtn R®erOdor fs M d s -20 1 WO
00/ 05662 PCTt/ US99/.t 5943 di sconnec egy\r/r}{;uen %% ti%}.ﬁo | onger used to route
call's to equitheAt 96RARICBT "1 Hase fie W SEEAMEEYi ng subscri ber of
record. The A@giing sgrocéss pemndwies NPRE" agihigp iqengradlized lerdware to be
k?p|eﬁeﬂtedIbﬁﬁﬁheatgatébQ£§PQﬂﬁﬂ§h©ﬁiEBK§)tﬂé5L®@§hnF@M@éfab|e Lor sal e. f

t the r u e agin ocess .are i enent ed,, the status o
thefincey | it BRAIC Sl SRS ¥ ds BRSNS el *V ew o
t he automatits pRoEEse Phplehetitiad sssiognee RV \esi@/taBD for 10 perforning
| ocal dnl(mberirpmﬂta_bhl)i hyd(ﬁt&?'d(eéc lan@bhﬂﬁﬁ,ch@nicéeseﬁVIhé’tgi_@ng pr ocegsi ng

orted (e. - MG S . rs. s in Figure 5 in
g first st egﬁ,’etl n%r?_lcg%ggggg%tte%%f&%ﬁ%ﬁ%%&ﬁf%ﬁgspgﬁ Tomer ignf ormati on
such as the ERFATGHENC ARRET aRRMIBYadote$8Y t of NRVePEoRer nYdpetH obtain the .
Cgsjz:pmerhl D and the Logakientida %Qn&s@v’tf&ﬁﬂ@mﬂtﬁt Qhéa%% amd h C][S 12% tso
obtain t ecgf&ﬁ s n tion.TD.i tion from
at step 301a, ?@E\%ﬂ%%%né@ﬁ%”ﬁ%?&%@ﬂ%%% l@%@a??%ﬁ%fnf ormati on
to 20 NRM at 1R a5E8a WhARCALRR (i elRi SUFhfaT FRCRNSEBVEPR user as
ilggi CaLengtoﬁdap s34y bhat bEoeUsioiel g06ses¥ds @ phol-Ddé hen fCI S system

, the rqui-des it n o i rmation in

the CI' S data ‘%{lea%ng\égg?afl%“%%é "léjns 3{‘&%?@' %?%tneéhﬁgggﬁéo%ﬁﬁ@efg Wth all
t he3®ssent i afURGiHiGNRatitEn albdiemdl2e 1ldkatuaess ShenNRY sWetemservati on
request for dkehipidture I Shavasy ihCaheshadd FieRt38Ra1 PPN receiving the

request, the, NR lQ perforis a validation process to verify whether the
NXX i s port abf Eeraat) L LER commseat; (deftitied by 11k
nrardlsd desoribed with reféranwe to Figurs 1, thers i
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30 not portable the process stops. If the requested nunbers) are porta%UéN 2003
t he "NRM syst e Ifills the reservation request at step

"the porting Tﬁ(%(gogoaéﬂi n t he NRM dat abase 145; pl aci ng t he st'é%%ss’ﬁf”“zl i
9 ~i~hi 200 WC~ 00/ 05GGx P~T/CJ89a/l5g~i3 _ TN(s) to "RESERVED'; and, B
saving the followng information corresponding to the porting TN(s) bei ng- -
reserved: 1) Nane/ID of the user; ii) custoner IDlocation ID, and iii) -
comments. 5 Figure 8 illustrates an exanple NRM GUl display 430 inpl enent ed
for porting TN(s) nunbers to the service provider, e.g., MI, for a

custoner. As shaowouineRi gheefc&,lctvhelrgeaidélpt@mbleccbr@drieett@ 432Npmbafpti ng -

user input for - a i t of the
porting i nfornaﬁjlosatrltﬁllq‘r?tlcl hgﬁiﬂg%ﬁ{m Syggglﬂe nuﬁn%;eir of T rrtl%gtt ggge port ed,
and, a button i ¢BHABESf 8?1%%1[)%3“31 RGOPKECBRFY | FRf A Ffe FRRaPEBATEhe exanpl e
web- page Shi’\g’n 'S}ff@ﬂtﬁa& , ma frec diger tlaﬁeﬁh@mdﬂdnmﬁih*)gﬁ%n@ptl KIEA4§I§<X]: or
present| g a weh- pa ng t orting r a away
fromt he servi c& mﬁzﬁaf ﬁdﬂa Lgﬁpl’oﬁ 39 q?%z}wpé |tr?& &"Geb- page
enabl i ng the canodld aiemaroinﬁmmtaui@nTbt(:sjrided lay NREaNXExcRehegeri ng back to
Figure 5, as indjgat, N Oynb fgl\g%v patticul ar
TN(s) are reser\C/Heoglat’fl%;a ah%ﬁ%u tL%G?% g ocatldcgjgngﬁq%t conb& ??%n%After
searching its deiQgesetot el Walh@&cé§ﬁ6ﬁd§a’f%1€tlﬁe VEECI&) i 6RAr equest at
step 312 as fol |xresehtther @t sanwifuibhenc: es eswadan®)s af abckbe 25

CustorrEf0 I D and Lolclatl on |E)$mt{’tﬁ5n teth,%l ﬁgg% %ﬂe@e:[sd o) hgk#se) t he

nunbers are to be reservea Tl rst” w cated at
step 314) the SRVBer6o@ndappeieatead ity MRé: papt FehigX 'PN(f@)geateetr ggersred for

the custoner |D angdmMrocabnpdnddd &@m@mbﬁati;@@ks The: MeMub40 agai n sear ches

its database for Q%s['g S C;t:Jc')scteosrnerfor 2N N%, }{ﬁ%n 1iﬂ%{c%ntﬂl ngtLl on and
prOV|des a val i datdon resp e T H I cating ei her reservation is
Valid, in which SesE Gehdctppity Firpekqr2§3LHET Ho| T58Em ﬁéﬁ/ widgh15943

processigoves f aiveifd.owOhahb@erldXs)syis@eRr YBAt Odlsd St A6dsl dndi N Whi ch case
t he cause of the valldatlon fail re 1.s |nvest|g$}ed and .an erLor | ogged.

Before the Serw%reac(]i'sder V58 et domt straant Oﬁ'tlosvjiosnllé’ll 6’ E"SRMVE 160
asks NRM 140 to Aﬁ)\ﬁe"lq‘htitelstatmsr@ﬂ t eechupbeth¢ 3 ARESERVEED t 0 ASSI GNED.

The NRM 140 thenlroé&rfgtes t/hen smlt us 0bvkheanupbesrddt rmp@@se tontbés
notification and ponse_to_the re uest LS, sent ba h S 160, as

i ndi cated at st ep CIet‘s the Tﬁﬂrﬁ?nb TSPETUS T s ehan ae ucgesg ully in
NRM t he2br ocess trhﬂbesnamr:mprdl,S@tn@meséathlea%et%@qﬁdqrtee cedilbure is
i nvesti gated ande an, ersueh h@gﬂ&d bd Ampllempheéeryseth emwﬂierrerats, w@s1i ndi cat ed

at step 320, th r scription Manager 15 ("NPSM')
not|f| es the NR%f‘ll\l 5815% ?l%%%t(%yel{igig status field for the ported TN(S)
to "CREATED'. After the nBabete)larie  pe6vFEPHRett i e HEtSMIRER t he SRMVS
notifies NRMto dié'ﬂl’tgﬂdhb@r&rﬁ@éﬂl&’“l@fuﬂehe auness sa0y IMAORKINGFaassi ndi cat ed

at step,$322. The; NRV| seqrches. 20 atns g@t ﬁggggg{r% st,ﬁeceﬂ\'(%)z and i f found-

gh
W th the valid status ané pr oper Oomer. associati‘on, the Status of the .
nunber is change’éﬁﬁteﬁ-’”e\ml ]Né}'e”} fast héeﬁ&ﬁ{éa’ ha¥ a &iGFBEnPP3esEus t hen
"ASSI GNED' or hasequeditf Bebkat XirdtioneruassocCarBal WLMB tre chNGs) a the error
I'S lOQQEd non-proprietary industry standard for remote object
interfacing in a distributed, object-oriented
30 environment. A CORBA provides encapsulation of
physical memory addressing within object identifiers.
The NRM component 140 utilizes both Registry and CORBA

in interfacing with external systems over an Ethernet
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25 and the status of the nunber is changed to "WORKING' anyway, as 9 JAN 2003
i ndicated at step 325. Then, as indicated at step 328, after the ported
"TN(S) ar ewBlhfwissd oned, the NPSM notifies the NRMto update L HPAC status -
field to "ACTIVATED'. 30 In the instance when the SRV5 | Ssues a di sconnect -
service order for a ported TN(s) and the disconnect is provisioned in the -
swtch, SRM5S notifies NRMto change the status of the TN(s) to " DI SCONNECT"-
..~e~~ 9 ~I QN 200a WD 00/ 05662 PCT/US99/15943 , ", ~~. ~~~~] ~~~~ ~~~~~~~ y
~~ ~t~~ l~~~~1~~~~ f~~~ ~ ~~~m i ~~~N status then "WPRKING'or has a
different custoner associated with the TN(s), the error is |ogged and the
status of thaNnwiberia FCERERged mud tiDL SCORNEOTIED a3 arspdiay 36 i ndi cated at

step 325. ThroMRBMd hepeavessesHiRMhe wahbdrie dhe iTDFSGMNECTED" status
of the TN(ﬁ%l. U%on val }qdatl on of the disconnected status, 1t contacts NPAC
PR AR &S

for confir NBRC o™ v FRE 8RS cothe@ iP3ieY +E8Re@NPSM syst em
notifi es NRMEH4dihtexrfh@edehay od hencambCor TR Sjerears imMbliecated at step 340.

ThesNRM  upp r%i%ﬁiaﬁg?ﬁ'g@jhc{&qliw wgeggbyﬁg%ﬂgﬁﬁ &%, Hag,neps Ml TN from

t he NRM dat abase. urther regar unction_provided by the
NRM syst em $99Eeir NRVERORt SRS r$5088r Fh2t T 1ANES) EBkanot her
carrier. Asother ssham EEhediN{ts)mayt atlbusbeetseds i n NRM dat abase with a

"porting indicator" Vi nval 5P " ~Racthcul arly, the user
chooses the, "Port A\/\g%'j E%%?I?ol\r%?#g%?t%hg(%Fﬁﬁ%%ﬁmf%%%? whi ch presents a
di al og box ZBEFHGHSSI HYEPhERIEM sysshPet 4P hEPNPIINERCER t he TN(S) ranges
tolbe portesyotdms Beeiungess nEkiesta requist NRo panteroud 0ThHE) NRMhe NRM
system 140 ifJ LS, 4kf - N)Qé N r | e n p abl e t hen
the pr ocesse{ﬁ%%dsseeztmtjhllégg% €p, 'o?ﬁgrgwagg,’ §%£s Ri%tl\% @fqe%ta%géélo fulfills
the Port OutR% efi&st WBYkE Fahifith GriPRd cetpart PRRPIHdIc 2C6R £8e" PORTED OUT" .
After the PORMIiGUI a4H#ai andcaieorsRMS Ghangedy, confdimadttie@n IS sent to the

user. Wen @egﬁ]ege*ge LEt MEDS, 4 %sggg.tw;tgnétstﬁ@e %gslé!é_lﬁé), the porting

indicator is to a status i'cting the nunbér i's not ported

anyrore. ThRCHSRG EnSEF¥CThTNRMa e SRE SBEP SR P WitIT 1Ré ng e st oner
returni ng tBPALIL70TheIBRM Chacdes 1001 bndSt Ml SEMSTN 6D, -2 4 9 JAI 7003 WO

00/ 05662 PCT/ US99/ 15943 npt.-dd dhenRupbes bsing ortyed ip,Ls an MO TN(s)
t hen the NRM:E” ocess _di scongnaect st thggPort%OJt Eg|§£rqlocess béf OP% NPSM can

coor di nat e WHF-APBACET BRMpb? t5hd Seré 1EYs R BRkt A RYBeRe £oThen, the TN(s)

i s placed backtomer based on the customer’s address, since numbers

20 are currently associated with a geographical rate
center. The NRM queries NPAS 170 to identify the rate
center associated with a customer’s address. The NRM
can then identify within its own database 145 the
available numbers associated with that rate center.

25 Another function of NRM is to identify both the rate
center and serving switch for a number that a customer
is porting to the carrier from another carrier. The
NRM queries NPAS rate center tables {(not shown) to
identify a rate center and all available switches for a

30 number ported in. To select a switch to serve a
customer’s number (whether the number is ported from
another carrier or is a new assignment), available

switches for a rate center are identified with a query
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5 in "RESERVED' status. Qtherwi se, the user can make the request to r 8sidN\ig03
.the non- MCl payd bdkdesN(S) in the manner as described in view @%,Ufﬁ)gggg 5to
pl ace the nunber back in "RESERVED' status. In the high- Iever | ow di agram -
depicted in 10 Figure 5 regarding the processing of ported TN(s), the NPSM-
updates the NPAC status field corresponding to the NPSM and NPAC
interaction. In this scenario, (e.g., at steps 320 and 328), the NPSMflrst -
passes the non-MCI TN(s) and the status to which the NPAC status of the 15
TN(s) in NRM has to be noved. The NRM searches its database for the TN(s)
received and tha wpdat; eSIRMh@héiPA&agﬁtﬁIsUit%i elfl pfodienmE Husthébst he

status received from NPSM a ltqﬁ %wser C%{l nunb%rmreﬁougce 20 .
nmanagenent funcﬁ“&r?é?llf)ysﬁ}%%rdaedsvb S RNV ES st e 200 énablés tsers to
performthe fol Immgbﬂnarrﬁer treaickdeny ifi@dsratascguedy- operations: 1)
tracking numbers with ' REﬁﬁﬁlVEPéo% Mes Apakr e-ék&é‘tgex"h\!méert%e%ﬁgte VORKI NG'
Status; 3) tracking_ M éw@?ported out to. ot arriers; %j%trackl ng
MO TN(S) Assi gnidd "d CBust 1an9fcki H‘Blﬁ/dsﬁkﬁescf §% S&J&EFENTRY st at us:
6) tracking Non- al‘@lro@untbeesstapmt:edléEi\l(t@)v)le\Mft:hm REfSEW‘EIﬁatSbasas 7)
tracking non- Ml nunbeig QEée*duiré\g a1 Wit thcYuéQWé\l%usgtn%tsHSruigés

tracki ng non- MCI™ nunbers orted. 30 TN c%)eﬁ assi ne ust oners;

9)
tracki ng non- I\/CIthﬁ@MsmPPBr?%HIWN(%)‘ﬁ 58sp ‘HBJe‘él ‘“élt F&2E20) tracking
nunbers with "ORENuiStdabus;, 11) suggesting -25 9 JAfu 2003 WO 00/ 05662
PCT/ US98/ 15943 smal | est nypges, of P%cﬂﬁ'&e%v?e'?héb!fbktﬁpi Qlp NRA AXX and, 12)

querying on TN(s) for associated infornmation each of these queries, an
LSC or 0/ E user st SUrherNPal i fpAaNEY ! tdest heSEFReA¢ENGEd &S an NPAS NXX,
or a custoner Naem:eo&amwe&dateprﬁﬂg,e aeaktifecantal sphdree pmm‘b@lrgesindlf a
custonmer Nane is t hen er t
obtain the custorrlearql(;‘%D%(Rf—%n e casy&gedﬂ %%tg g.?)kl n%él%un%ﬂge i QE SERVED'
Status, the NRM@V’stté’muﬁldé@iedé%eaNquaWafG WEFhTMFé)n‘i@erre§@HEEI st at us
for a given NPA)adNRA-NXX, [FoReekangbe, (HoraI\IPEAStspﬂTEtsNaﬂmfl qﬁmqefsl cally) in

the exampl e web-page 450 $houn, LNkl g qbhie MM ysel ntors, Le, NPA

NPA- NXX, the |ine ‘ranges or a cust oner 1n t |ons que?y
di al og box 452, %Ehd“%b@élcécﬂgbréh@mm}ie@n t@@&?—u?;hﬁﬁg%nﬁp@@ I n response
to the query CorﬂmmiarsNRM 140 mrarehesddes adatabasppfosr N ):ikel. onging to

t he NPA or NPA- NXX or custhnEE IE) ﬁgg Mw n%lgﬁE‘?E'BXF%%@Rs a})tf11§hgnd t hen

di splays the TN(s) detail. or “exa user 20 may
i npl emetf! cancel & S6F PF@§6F§@EI ™S v fng tBEs LBREPNSIBAOBUPES | y, t he
user submts thishguewy st ciehe1l NRMVb flatbaissrenaidncanuset €cif tthe TN(S)

desired to be cancelgd.; Ul%d‘és%céi‘eé‘a é’sb'Eo%%utltE‘?nE‘éq't'eééc- ran‘c‘ﬂance' lation

and t he system changes the status of ose from SERVED' to

"OPEN'. As anot h%fdee&%?&lré( Oé@sfoﬁié?‘ Wodééﬁtteéfﬁﬁee‘%’cgh&}%? F¥SEFYat i on
period for a TN ¢isjoughAftiher webl-BabednNEM QUIe 1EMGES) ef or . W chrdsleevérgensi on

in resepyation i I wrdes rhesconpletgfgcord of,
the TN( g? and th%l%}geeggﬁ?%pggcégggy%%saeﬁ%t |rgn per?%P fiel dq 4(1)56a b, a_s

shown in Figure 8 Fgluihé cade22f18ft 156 ki ndItGAHEN s i FHP VORKI NG'

status, NRM syst e prsat geova deisstustoddf sinfaihatidd BOLNSHEX2he

PCT/ U899/ 15943  .ystomer name and address to NRM server 140 to obtain

the Customer ID and the Location ID. As before, the

30 sales agent can enter a customer name and have NRM
retrieve from CIS the customer/location entries that
match. The NRM system interfaces with CIS 120 to

obtain the corresponding Custcmer ID and Location ID
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/ 9
in working status for a given NPA, NPA-NXX, |ine range, or custoner na?né’.’l'\N 0

Particularly, in response to the entered NPA, NPA-NXX, the line ranges in
-an NPA-NXX, or a customer Nanme, NRM searches the database for TN(s) 5 )
bel ongi ng MAYf%2i nf or mation provided in step 1 and 2 af§TRAY/ISHPRKI NG’
status and displays the details. For the case 3) of tracking TN(s) ported-
out to other carriers, the NRM system provides a list of M TN(s) that are-
ported out to other carriers for a 10 given NPX, NPA-NXX, |ine range, or a
custonmer Name. Particularly, in response to the entered NPA, NPA-NXX, the
line ranges in an NPA-NXX, or a custoner Name, NRM searches the dat abase -

for TNCs) havirBgna. o5 ting il at atobndicat | ge Boctedk aits cand displays

the 15 resul or t at are aSS|gned to
custoners, CHECRIFF IRt praswtdes Fps%nﬁﬂrWWN(i@)NWaﬁt &tePassi gned to
custoners famn4a ghyven f&@ﬁrdﬂPAhmxxlnfmﬂﬁawﬁﬁgep @heausatstprer Nane. 20

Particul ar :&dea@épg &) ﬁthe e%&nﬁﬁg‘ﬂ{:@eoh{lﬁlg N?%S%O{hatth§fl i ne ranges

i n an NPA- or a cus seadr ches ase for TN(s)
havi‘ng an " ABS| GNEPPMaE a-*tcij?ss & GP%@F als thte (dét avEsem Fr0 t kBecase 5) of
tracki ng TNggM that lad€ provdlied auspentet, datusert tite NRMtsytet-em provi des

ot O MO Rehathal 86 lncassyspended S ALUs Lo ChStAIRLaSLor a af ven

NPX) NPA- NXX I ne_range, cus y, Inresponse to
the enter ed IRPANANBRACABGED tHhe | THEDT alget9th 206 - NPRE NBOET or a cust oner 30
Nane, NRM se@qahesstfmeckﬂsﬂxwieT&Q5>T%lﬁﬁ +upenmgsaab§bSBENMED status and

di Sl%l ays t h%a@?ﬁgsel 584 thé -f\ﬁiffrgbuntls th% 11Vsrt3og avzilyab],e - Pt =(-

~'T=' Y T T Tk~ <~ T~ =< ~——= ~ ~ '~ 1 ~~

q~~~, | 1 y:ry (slyak steg 207. ' Wighrall the essent;t.a rlnmm;on~. ~— .~ ~
~~~~~ .y ~A~ avhbl¥bie; the*us@r~submrtsytheFﬂ%serbbtlébyreques*ff8rJAf~ 2003

275 IR 2003640 90408062 ECTLUSIR 45943 Ll 5oL T LK

ire ~ ~~s~rve~ s-a<us : line range, or
a cust oner N&ﬁélvp’é‘ﬁt’f%l%‘i%‘s% “P%s%ﬁs]eéq STPRESERT eI NPA, NPA-NXX, t he
| i ne ranges riequant NPdy NDe§eroring chetoies) S(rNaivers NRMiseariclkeshthe dat abase

for those TN¢g),BayEn qlﬁnglgygg o?%ﬁtgitﬁfﬁRPEbt%%dé"d'aﬁét or indicating

"Ported In" status an l"ay t I's such as t'he porting status
and porti ng *€GHPRAYY %@kwéﬁﬁﬂﬁgﬁéx%pth WEBT bR Bwert: StefeAt 450 shown in
Figure 9, ast@pused.is provided with the option 455 to select the NRM query

screen for bringing u S ed stonmer for the
desj red NPA- NXX. Fi urﬂlepa{é ?@g&%@?%&e?(@c? ({%{E%tt tﬂ&gd%%el %@460 show ng

t heéYr esul tsrﬁésrﬁf*taoa@yofr@r aaaeég%%rl sre&&Ff’éHgnW%d Ti ncl uding a
col umm 467 iFaditatynmNtdie fuar i ogshonder cohpanyréserthey BNysS), i.e.,

NPA- NIOC || ngicraBdes 84691 1014681 Bdbeatig: Uhe PepLLng: aupher s status. In

colum 464, Figure % initiate an action to cancel selected
reserved portdd TF\K‘sﬁhef‘iﬂseeerTﬁ e FEFEI VNS HSF LI e BeMuh d St ddd that a
cust oner dediNr(shg tbechSTelr gSenvatri ent@fs ahpoNPaANXEes®id/ ethenunber, can -

| nplsenent ad@gg&xdf@mmé Meh-hage '&&'@é't@@ Nﬁ%éfn&ﬂ&n%' ty relating

to ported nungers . a screen enables a user to Sel ect the desired
reserved porith H‘l’fﬁ%g? ’f DR SEFVEAALR| BRIUSRE sdBntheac@3hcel IP4ti on request .
If the ' pomrtcsegvpnocass MGS meatilyely DReéw) ifurt iaatedtonet him a

specific NPA-NXX, the LSC or O/E user enters the
degired NPA/NXX and the number of Llinas to bs resarved.
30 Plgure 7 lllustrates an example NRM GUI
display implemented for performing the TN(s) number
reservation process. After accessing an NRM Web site

and logging in, an LSC can open a create reservation

-15-



TN(s)) then the selected ported TN(s) are deleted from the PARM dat abase LU

In case the NPSM has started the porting process on the TN(s), NPSM fir st

" cancel s the 30VPPYBERses associated with the TN(s) and requeREEUSMASHRM t o
delete the porting TN(s) fromthe NRM dat abase. For the case 7) of tracking
Ported TN(s) with a "WORKING' status, the NRM system provides a |ist of -28
i 9 JAf~ 2003 WD 00/ 05G62 PCT/ US99/ 15943 MCI TN(s) that are in a working -

status to custoners for a given NPX, NPA-NXX, |ine range, or a customer
Nane. Particularly, in response to the entered NPA, NPA-NXX, the line
ranges in an NPAg NXX & s anghist pes 7 NBM S s&af tIJg,e, dat,abase for
t hose TN(s) having a_ " P %ﬁ stat S and port?ng |n§i4 cator * g%catl ng -

"Ported In" statikelhdasi ProapPshiaysie 1gebhs | &or FB%Sttoﬁbercase 8) of
tracking Ported IiNcmaMildh;an £S89 @IBDprenpt Lisg iﬁIﬁJWWrSyi%teQm provi des a

list of 10 MJ TN(s at_.are_in n _assign S custa for a
gi ven NPX, NPA- cg‘ﬁs%e aﬁnéf’r atlamcfus orﬁg&f’ @neo ar |e($‘:fulngr It%s}e in

responseédto the MR QP aNIdAFhNPAJWW ofhéinppetxdigyeesarvad KPA- XX, or a

customer Name, NRMseal;Ches, t’aemﬂatoahbaeenf 917 tfwsesubNit) ikavichg 15 a

"ASSI GNED' st at us, and Cirotn' n icator indicating "Ported In" status and
w Il display t he" detral F5r e ‘case 9) of tracking Ported TN(s) with a

" SUSPENDED" st at us, the NRN/FGysl‘t%rﬁqﬂe@VﬁéegnI#%qUQﬁt NS spi¥rdEtedat are in a

suspended st at usad®d ]:Celﬁir@r@&&egopfdihsaogilﬂ@ﬂ NE@(NmIPAMerIfiomasrange, or a

customey, Name. Parti l.arl %r |n res;}onstelet\é é"t"]ejr\t ered NPA,n NPA- NXX) t he
| ine ranges in an & tustoner RMséarch fhe dat abase

for those TN(s) CPfl%ﬁﬁll?fgi alOISE‘JSPEN[EDTNs(tSat: sahtt\%ﬁtplo?rftlwhuﬁ&lscator
indicating 25 " P@;técﬁttrtgn thet abssrantd of rbqlespl aya ira: datadiel speE@Fiéhe case

10) of tracking JMe). (3 3 RV, Lhe MBI AYSHEmpr avides Boid gy of MO

~~ ~~, ~W ~~~, ~~ wlt@thenr rté@pasnser‘taj:ltdme r@nﬂeﬁédl?r ~fox aletAI\tet witbhe |ine

ranges iy an NPAmaN?@SteQI s@qﬁHﬁEP&‘Phdﬁ@@&an&'RM ﬁ&aréﬂlﬁfeé headatahasee f or

TN(s) having an " OPEN atus. and w I the t ~~C~. S nay
zooa WO 001 05662°PEST /f 5‘5@ ot ngge hlgfeutgleer 5@ ugﬁabl ed query

t he NRM system toitgetisrtfi-ne.ghe &rminmesit bueelk @tt rrN(Q@) b@&eabluéeéf
satisfying a resefvatd augd eqme§taré mdthisstseeﬂ@dj 0. .d .he MRMyseRognters the

NPA- NXX and the # lin Th S the .dat se and
di spl ays the smaf TE¢ Ptibldé)c ava| lnto %he CIfPf&[ Q%'Orce{ l?efst%éggﬁunber of

TN(s). For the cagebery beimgt hée@)r etff@r rsefététﬁbb‘éﬁmtV1q1t?élﬂRN|a§93tem
provi des the usegedtdtdshe IQrgenendssabiel ityitweohialn kbl pratessation
regarding any proceeds with validating the request against certain
business rules. For example, a customer may only be
able to reserve a certain amount of numbers, or, the
25 number block must be reserved and allocated for each
NXX in strategic way. If any business rules are
violated, the system logs a vioclation and generates a
warning message. The system may also determine whether
the selected numbers are targeted for an NPA Split. If
30 the selected TN(s) are targeted for NPA Split then a
warning message is displayed to the user indicating the
projected date for the NPA Split to happen. Once the

rules have been applied and any warning message
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TN(s), regardless of what status the nunber is in. Thus, fromthe exgr#p{

web- browser screen 450 shown in Figure 9, a user is provided with the
“option 45Qqte@0sel ect the NRMinventory query screen forP@ﬁﬂ@ﬁﬁEMQQ a 15
web- page such as shown in Figure 11. Figure 11 shows an exa page
di splay 470 having a entry field 472 enabling user input of a range of
lines for a particular NPA-NXX and) an entry field 474 f or entering a
desired status for the nunbers to be tracked. The 20 query results (not
shown) provides the user information such as the status of TN, custoner
nanme (if assigned, working or reserved for a custonmer), the nanme and VNET
(i dentifi cageanayaodd tdre vipel sohomtiegoesier vbd Kk $yvsten .£25iThe NRM sof t war e
ar chitect ur%@g%@&%&%& ;e&t\?ﬁlé\lw ¥SheThbupel 9@@&&& Y%of SREpken into two

mai n concepts onents npri se.execut abl e program such as
servers, appFPBat @%ﬂ% tRat BREERVER "¢ andanéavﬁ?gfF%ﬁmﬂ&ﬁ%&¥%ﬂ% ch are
re-usabl e sohvane: Gth ldoktraspesdagmid shegTohsecheimnd-adyreed:cl asses

br oken on func u ri i nc i 11 0 R si_ngss logic. By
abstr acti ng a1 1RO Act GHet P iy 8 5 UkE g S P i o B
PCT/U899/15@N§Taﬁ@m%§héﬁléhelPﬁﬁﬁQ§-§ﬁﬂpﬁs§é¥go¥h¢r%ﬁﬁ%ﬁﬂﬂéép@hasses, hi gh

| evel s of cq@@ﬂ@umérszasmbweﬂmm $of t pefRer €hit)eatiee oBi agr am

iIIustratengg FbQH{ ?%é ﬂﬁﬁfdﬁpéegéé %%Eg§&§£é§%5H§%% u&?%dof 5 the ARM

systenllnterac 'ng W Vi a ernal erfaces 105
i mpl ement ed £8%: Rébﬁstry or CORBA which are systens providing distributed
serigi ces. These syst enfbs tpeO¥hde AN FPpkiseating PpiPQME@ENTRag linerface 108 to

the NRM f raﬁﬁ kaér dae@u%ttgrq?'r nltr}l?agqsr e.19; g(ﬁ%A }QIRI\M{%SIJ ness obj ects 110

enabl i ng NR ional’ nnéer descri ed herein, the Registry
and CORBA sy§§éﬁ¥a%#Qﬂnn§§u§aéhl$rﬁ&&ﬂl&@éé ehB®| TRy TN™ reservation 112,

TN(s) queri @all&élteéf Nt=) reqatss ddindcatbonedd 6rurey Lade manager 15
functions 118, shown _in. Fi qures 3(a%mznd ?ébg t.he NRNIconponent

archltectur@eBSF?%%%Eﬁﬁ@raﬁ??ere 295of 0ces5e5™ CSipri sing the NRM

sydfem 140. Aﬁﬁm§lo%ﬁi%mo@mvﬁhl¢a@UKe0@(b?e rﬁ@uﬁﬁmﬂg%ﬂW%kiprocess 141 20
handl es requgstgst reatel spatsridatycdeal ewi t hTmybefomm@i@nce For

exanple, to.verify TN s us_ and change TN s 160 client

Syat om commiti CAr SRR Ehe® N S T heth S el SR 00 s oes
the NNM cl i @ﬁtlnqsmsedrhéhmwr:@lr@sserlfMaO@ohﬁurna@%t eslmiqase f8eCl S system
120 vi a Regk&béyvﬂﬁﬁﬁﬁgbﬁgebe @ods e @ust enes end Adeireass phibsk The Sal es

As§;st agents, 12§ gqﬁﬁg%&g,bgﬁﬁ%qug¥aﬁgbﬁgglgﬁﬁg éfeC|H%' @gk% via the web

server (Flgure O resérve via t i'¢a I'y,” the NRM GUI
144a is 30 Cfethandfrianteptack #%wlﬁﬁﬁeéﬁﬁﬁgthés%F%%ﬁ|%ﬁﬁ§a3@§rt|ng nunbers,
and querylnga&betNHMhda&@basﬁt e MeiMbeenploskes ahaedydddneniogee t hat

a1 ous uoer 126egaset s MM L0015, Ve B auBec; i 3 acvant ages such
available smallest block that can accommodate the .
25 reguested numbers. Agalin, once the rules have been
applied and any warning message generated or violation
logged, the NRM System fulfills the reservation request
by changing the status of TN(s) from "OPEN" to
"RESBRVEDY and, #aves the lnformation ¢oiresponding o
30 the TN(8) baing resgerved.
It should be understood that, in the
preferred embodiment, after the TN(s) are reserved an

aging process of reservation number kicks in. For
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as; thin clients; true nulti-tiered architecture allowing for future 9§ JAN 2003

scalability; and short devel opnent ~~.ne;, ~r~~ r~~ul ~. ~~a ~.~ a~s~~~~d
u~~. ~~ wad ~bYPUASE2 Fr ~~: ~~~g~: fxp ~ ~~ ~~~~. ~ ~ ~ ~~x~ ~RCT/US92/15943 -
rne~xy+e~~~: ~Nn~ ~a. ~i ~~ y~~~ , . ~' K~y~~~ ~~~~~~j ~~~~~~ ~ ~~3 U~~~~ ~ ~] ~~~

~3~~~ Add~,t~.onall ~ prov~.ded is a soda manager GUT 143 which is avail abl-e -
to support analytical, reporting, and report distribution functions and
represents both a GUI and a process. Code 10 Manager processes data in the
NRM Dat abase 145 to apply various business rules. Business rules are

appi 1 ed by NRM 1O Gl Y el ReliegoL adn Al $hRLEa00VEY B IBNG! oC

regul ations, as we to i npl enent non-regul atory busi ness procedures as
15 specified by 33V Cir FPEPTVEDEORXRHIQ . sHRWEVAF estRit TtGRTe REWRoNg a
nunber can be resgfafetpoandhbBowt b o8 gnand o rPUeckele b ary mustonge bef ore
becom ng avail abl e _faor a_new.assjign f.. etc. il 0, iness rules are
appl i edgby a 20 ]teoqdlg% ngaew,l?gtlh%r ru aelsnerfd;y g\geaﬁ%@i%t{i{%ﬁg: the NRM GUI
(e.g. by5 show ngdsHitiopalidi Ahackdefer dhrapalN4B) et vinassi gnnent ) ; by NRM
Bat ches (batch jahserthatohupepebdodhL£nlias texcpentar th&NRMDafiabase updat es;

and, even in the inplenmentation 25 the N ved € in_the way in
whi ch the tabl ess e ‘g Pﬁeaérﬁ%(rg‘ e>c<)]f'afrrpa} er,esnggk%%?gﬁz%afn%arfde&x?ﬁ8(2’ ar ey

i ncl uded within t#blsesteEnavtabp el ¢kl adiRrgest éfe Fhetwpphspriate table is
referenced by NRM @ased opekhe geagtogiiical, 3@tkeceahé oredrddie oNPAadXX. The
Code Mapager al so. 0 gulsdes A QXELLL e JHNGlon har (RUSINESS, k) Thus, 2
systen1adn1n|stré%or or ot her Specra ?y authiorized user uses the de
Manager GU to -@n begupricaded3iyy odiBEERLPEYFUSN91a5I4 ORYr ri de any
business rul es. d&ftaxamRbertoNEoRHeh &S drulfert Rabet$a fidh r2@What ory but
may be specifiedh i§5§h t nunberﬁﬂnay be r %pkégdrigeblgg$gn§seque:~tiaI
nunbers) of | ess Thad Y50 Thd?s (ﬁﬁp%ﬁ% i 685ChI S %@ onty allowi ng a

sal es agent to rés@basesy or | ess sequential nunbers for a custoner. The
Code I\/ggﬁger GUl ca][l be usxa?_ih@ a@ﬁ%pv@d O{g\@?ﬁ](fs@g_ garpﬁwleéﬁt][&na@d anmount ,
e.g., or nore sequential n ers. ,Anat her . €X 0
nog-regulatory Hﬂgﬁﬁgés% Elgeﬁka Eﬁ%yo eggﬁnﬂﬁoggsﬁyl?hgg%ké%ﬁ %S%hPEh t he
NRM Dat abase t abP£% rarscgasilghedenser he sepiigementesf ta PHgtbeionothe
carrier’'s switchraon dnenbB2 eReoSyh [SHMg .S avaklabhér toiseiose a rate
center. Once ~5 ﬁ.nunb rois aS?OCIg%ﬁd w t.h ahate_cepfer V|a.NPAS%3 it

must be provisio et 1o “oné switeh® A" ibr e fhan Sne svw?(ﬁ%QQ%nﬁogslble,
nunber 38si gnnenthim®/Afe pricgegrne bheseRMS fysherhods fhesudiaig:dagesgr aphi cal
split - the servifgradrea ig0akrs dumbeeds geadaphiiceahliy) soe dnyrbers for
locations in each, area.are agsi oped 1o &, SREG LheSW LED: - denaraphi cal
overlay - nunbers within anentire Service drea are drivf de anmong t he

mul tiple sw tchedrdqr a SRYEd 1BAI anEPRyt sehklie Paz5eandusSePsH @ &pFe or cl ass
- nunbers for a sepeciifdnc IDypgechr thkassrofcsemdete tar ehassrgned .t o Tae

specifigssw tch. I Ad | I ti ti.QNn r code .
ngnabelgﬁng1ude:Nﬁ%ﬂ%%%?ﬁ%BA%Sah§§8%t%€%§$ |g?%%b§€?ggﬂgné§i%éﬁ§f g?oviding
NPA NXX usage suMarietignd IDngArpératior yessdvedt Fore $HEF udithg, e.g.

t hose TN(sS) currentdly dve tfhendgungeeyRESERVEIDSE aabhoutot oth& Gistomer
ID and Location ID combination then, as indicated at
step 216, the NRM returns a YES indication and the

30 process continues. Otherwise, if TN(s) are not found
under RESERVED status for the Customer ID and Location
ID combination, the NRM returns a NO indication, i.e.,
the numbers are to be reserved first with the NRM 140.
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o, ~d(x~.t~CfTlel~, ~.y ~~"ov~.Gde(~ ~.8 c~l~ L~S~.~'" listener conponent 146"
for queryMAU¥AT f or 5 notifications of status changedFPBIEVIEMA service-
orders. Wen a status change is detected, it retrieves the order nunber -
fromLSAT, queries SRVSE with that order nunber to retrieve the |ocal

t el ephone nunbers associated with that order, and 10 updates the status for
those nunbers in the NRM Dat abase. The NRM Bat ches 147 are batch jobs that
perform periodi c updates to the NRM Dat abase. These are used, for exanpl e,

to update the,NRW 15 D&t ahasefiay NPA SR 88, 0aut9ngat ggQjze nunbers for
new service types, or. to_synchroni ze_the N@Mt%%t abase in response to a
Fi. B2 )

dat abase aul@fPCethe B 1&0svam 4351 nitfe TERENBVIEY S em vi a
Regi stry cl agnat regeyesd nxasatienguz@omér aID laBld Seceeloprlitess 142 in order

to handle al frﬁ{% g;@llgvds : h ase 145 via a
store proce&épéfg%gféer?'ri ng bac tlEQF?Cg%lrrga%e%ar;??lelgngg ?%:ga?ea%%f exported

i nt &rfaces, foretheyhid(e t Ha1sNRMeZ5 IByan @ kL4 1P0nEPi 6ABP R td O8er ver

i nt ergaceS(%tahpNE’é\sSd%e?Ch afaﬁi@&ﬁ;ﬁbﬁdr@%ﬁomﬁ RG steped2pr ocedurc(es, ;:. g., |
stored in (NPAS) Oracle, environ t and ca y . N rom.an (LBP) Oracle
envi ronment *PThEEERY oF et eprr ot%eeggg %fifru%scetrlvgﬁqtog: lf@%e ($’i éve 30 the

i nf or mat i onwhssbcetasedtive thragassr kPRl twgoplidne thenBBS) 2) Retrieve the

porteg tel e%@@aﬁ}fﬂﬂﬂ&erﬁs frﬁ{t a*agiihlﬁniﬂ\ﬂﬁkkﬂ?gda%leelﬁh@n@a\wr , 3) Insert
or update t inforgation of..a -34_ .9 ~ ~ 03 0 62

PC'#USQQ/ 15§§§ %rk?%%l nelf[e)apﬁélﬁéa Atnbers t?)galﬁél%e’t e¥\§rm§!f%$bﬁ‘ge’tel ephone
nunber ; 5) thasBN{sbrmagpdaa dnt hbej NRYr@attakmseof batpdpt vet thévéphone nunber ;

6]2 Del eteI a"RQBEﬁﬁEbelﬂH}ﬁnﬁ, rwryb@hrg ﬁ&d)nsﬁ@t h@ﬁfe5ialuplﬁj@£|§]ﬁi\ﬁime inf%rjrrati Ion
of a resal e telephone nunber ; an et.e a resale.tel ephone nunber. It
shoul d be uﬁiﬁg};ggogﬁtt%%{@ rhé)rC)%ggPe‘)‘%? o‘lfuesd_‘o retfc u?%g %.% be replaced with
APl nessagi Bgcsbéhnald " Regi stiffferapsstyws, thate indipate@pind®el0 send

ReQ'tSSt r%?%@?ggé?t&&@ﬁﬁ and thhee éﬁ&rﬁ%l’é ! %?p@&SQQ RaEkaghs st he SRN]LS
system va e verifies unber. .bef Qre processi nq service for

t he customerg,en%t gSji s%@gtﬁfeo“b &%negifg?]fI%a%:lajt%%()tﬁic?&’lgsaﬁ locta%éar%1 nunbers
associ at ed witt Atehe2 ¢tistRAfar haher epy bee AT aSséPRFcéovrequest for the
custoner nurheesm Tbe NRM MEIOfingS whets hego thasnwrlierso afe essl gned to the

same customgf oL different, customer. L a0 apeLs xsRMGAasses to

20 In response to this notification, employing
the same validation sequence between SRMS and NRM, NRM
changes the status of the TN(s) in its database 145
from RESERVED to ASSIGNED. The NRM then sends a
response back to the SRMS 160, as indicated at step

25 225. If the number status is changed successfully in
NRM the TN(s) provisioning process is performed,
otherwise the cause of the failure is investigated and
an error message logged.

Having provisioned the TN(s), an order is

30 submitted to the billing system. Prior to submitting
this order, a notification is made to NRM 140 from SRMS
to update the TN(s) status from ASSIGNED to WORKING.
The NRM searches its database for the TN{s), if found
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20 NRM are not assigned to the same custoner, the NRMw || pass the 8o et
nunbers for that custoner id and |location id. Tf the custonerid and

" locationid ar ¥HB0%h NRM then SRVB throws an exception i ndCatPHy the
custoner is not 25 available. 1In the case of exported interfaces, i.e.,
where the NRM 140 functions as a client, interfaces with NPAS are via

di rect database connections, or nessaging, The follow ng NPAS 30 tables are-
accessed by the NRM 1) STATE TABLE which is a table with abbreviations of
the States (e. g., AL - Alabama, CT - Connecticut etc.); and, 2) RATE
CENTER whi ch 'Sw@thaghg %Qdergga §n§ prgpéf“c&gy%%e¥[%9969§ﬁ%¥%n,

PCT/ US99/ 15943 the rate center ormat1 on. Center 1s a definition
of a geogr aphi c tRCe&t&F BRI AL at%m@ﬁy %ﬁa?h%dc&ﬁnﬂﬁ%ﬁ]ﬁ@ac%%rl stics in
terms of |ocalitindiandetiehecoyanuzidoat i Dnstips qperflareed Ambodhtentcent er can

contain many PaRiXs: [HESAIAPLLS Tuy;bepGEessaly Otﬁéffszgséfé&\?ﬂlﬁnce the

i nformation avai es and provi conso
present & i on bof.i Refhd fEbrtantasystereri apieitatedt Hatisere Bi (the QU .
10 Wth further ahegatdrt GeédeydRag Sbhpyetessagia@Grrarsiopl ebeontes sat i onal

di al og i ncl udes s%a%‘u@%% Eﬁ&%ﬁ&be”feiéagg ? Sér?aq}?f JOMaybkk et L4 @ server)

and then a singler nessage returne server to client in 15
response. Pr eferlél@IlVat% @hon‘—H #3Fi-gufé Be)TN @)meseafPhgt Phdmt is used
by both the LBPiN=eM Ragestoy mfddente (CAMSYygaddiNRAS BRMbRegbgtry Server 142

for sengj ng and receivi ng. e staggeas'&ﬁggorﬁlggtglegcdnltlltﬂ%g aggﬁggg\é dacthae i's

passed between 20 the tvvo Sy I npl enment ed
for a SendReque§tRM§néSSéﬁélRépHﬁQQ@@leé‘}Fr?’W@F‘Eﬁ orfgE Q@ﬁd%aur%%fs REG STRY is
| oaded wi th the sglaaraet i ssstndty SENPREQUESIned e SeadReptyn REGSTRY i s

| oaded with the 25 NALALeluslld gruENCKEP Y, ABuflencribeds the - LBP

st andard nessage eadi ng sect1on an ata section. The
pur pose of the K&ader Ps F}@e pPIOAE ) d & onBE SGQENEG T ndapat areeels, MiMe context

to the data sectisonsepreMkse &) @ppbkheat Eep tnstanee  datatshor age and

storage for nessage co Iet 0 th respect. to he. busi ness program
processi ng. The aLn%PLgf: gnyg? ggbdélaﬁnéa e1r’e%ec":teldor"l‘rlt¥1 ge?l ned bel ow in

Table -3 6 9 mfzgeslm 001053662 TRCT) USoFasdeyng, ipl thelata fields in
t he header sectiRradbgel eXheSE ErtalrURSss8gd Qd Sogged. Aas

indicated at step 235, even if the number has a

20 different status than "WORKING" or has a different
customer associated with the TN(s), an error is logged
and the status of the number is changed to DISCONNECTED
anyway. If the TN{(s) has a "WORKING" status, the
status of the TN(s) is changed to "DISCONNECTED", as

25 indicated at step 240, Figure 4.

In the preferred embodiment, after a TN(s)
status is changed to "DISCONNECTED", an aging process
is initiated. Aging is the process of making a
disconnected telephone number unavailable for re-
30 assignment to ancother subscriber for a specified period
of time. An aging interval includes any specific
announcement treatment period, as well as the blank

telephone number intercept period. A number is

20-



Fie~d ,. - ' Description. ~r Lex~.,_t~.HeaderSize of the Header SectfigowNﬂrqm
byt es6Len thData Len thSize of the Data Section in bytes6Header 'Version
“nunber of heggader ; 4Ver si onAl'l ows for supporting mul tigl e )
header f or MRC¥B&YAi ceCont ai ns the name of the Service PrBcE¥¥Brbcess -
Nane(execut abl e progran) which will receivethe nessageApplicationStorage - -
for application (client side) use.32TnstanceData in this field makes the ~
round tripDatafromthe client and back again; useful while processing as
chronous nmessagesResponseHi gh | evel conpletion code. Identifies8Codesuccess
and error conpletion codes for theon inatin systenReason CodeS ecifies the
actual errof; LOAR JRLUr NRAS Table nL 20rdbe co&d aspopdirgcgdata section for

t he request/reegjglqnse i ncl udgs t he dat ay Whhch na%/o be gassed to or returned
from the ser i HREEEsSERed Ble HRESEEr PENn GGt CECEFEMRI0f t he

cl i ent - ser varbsRegibstrr pf nessagi ng,Thenebddongretes L Hroatdevathes associ at ed

for, each €] I t SpQNsespen b q ow be
descri bed. %?nlﬁgﬁpké;)eggggé @{a{fe LB%?)NR%I R}gg%%ér\ri% fg\ég?%eg%ﬂr sections is

es, ft]
as = fixed PErprRecsey. ,NB@ byt é9213ndvehe Toffgthi-i 8T €& cul ated 30
based on t htheactulals drzedoipdrhedatgisgcbrotesAssrehdmwnlemediadd,e 1 t he

header contaiins 3 A0Bess,nap hi;eh hachudes. defier apgeyto a service

process name I ndicating the executable programthat w provi de the
request ed service. FOFIPRR BFSASESIR BEIRet TN IHE™ RE A% or mat i on
associ at ed aytomatic9ptoPes 200 \WR0BLA5662t RCTHHNG3951BRA4B40 Widh a Wor ki ng

Tej ephone Nuer 6WEN) ool D HIALST,oYe5 8L 00 APRLISY! kR Ligtance Data and

;
Reason ~~~~ ~~~l~~~ "~~~ ~~~~ ' ~~ ~~~~7~~ ~~~ ~f~~ ~~ts~~~~e. Or~as the
NPAS/ NRM Relg-€ st #8588 i ratbiressthd RREEaYe!Sfom PRR ¥fient, it checks
t he "serverowraaedd (samedr fawed wbrtearsdet asnmshewmhircIFigereed, piocess to

i nvoke. The:: Ven pr oce, e he e listed 10 in
L o e B S e L B O e D A ter

executi ng tFH SFGredRpPERRHATR, S Ue aSe FP&r CPF WS "ér8atRe a response
meksage comgiidrsssg thedddr sauvkdaiéid secbboasn wiitdh Quseonat arsentd on

conprisi ng {he iespopaergat arfOrld siRecpPestdl Gde8AWesh, c59., i nformation
relating to worki gg) tel thone nunbers. This res%onse nessage i s passed back
“ded P ect)

to the cliem® & e t HF TIPS BInERTET™ 8R% s a "Response Code"
field ind dadatgosh@Dheénfoirer tpracegsemngI30atomnpretdi®dasuctessiid |y or not.

As d?SC” bed Hel et BEs SRMG 160 ain_%l %BcﬁEE‘@ﬂ BNty oSHat 68 tiy ough W_ﬂi ch
service orders are entered fo,rq{)row Si oni g?ﬁtjcel ephone Numbers (TNs) in,

e.q, Mo SRGaTEEeE 48R WKt HHHIBS b RCLPRCFPi 82 based as wel |
as nunber s Pot iazg ihdéoraoédert LHEED. 3104 .t h&f ptled enusedmenbddesrent, t he SRVB

server uses,d:he,serviiges, of c QORBA GaMbiant » OaeNRd ,S61 YELs (ONS) and

dat abase server since it queries the database 30 tahles residing in the
Oracl e dat alRfSe NRVEOTRREF it €19 8 Y6V dBECTRENFaranEPet ot% he users of
SRMS i n t hedsssed hatl osessn ddern@ushawmert 0D avdKecandabheIDpr ogram t o

efject the Nwibel11- 318 essential information available, the user
submits the reservation request for the porting TN(s),
as indicated at step 306. Upon receiving the request,
the NRM 140 performs a validation process to verify
whether the NXX is portable or not. If the process is

30 not portable the process stops. If the requested

number (s) are portable, the NRM system 140 fulfills the
reservation request at step 308 by: saving the porting

TN range in the NRM database 145; placing the status of
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WO 00105662 PCT/ US99/ 15943 S J=~= 203 status verification as wel | as thdth 20
st at us updat iew of Figure 3(a), the interface serv ed by
" CORBA i ncl ude: OW(;EE@ZNB gueries to NRM for any TN reserved fh&?f’ﬂ@? t oner
i.e., 5 perform ng a NRM dat abase duery with In Paraneters, i.e., Custld, -
Locl D, to check for. any reserved TNs. The Qut Paraneters may inc7_ude an-
error nessage if there is any process error; 2) SRVMS verifies reservation
for custoner, i.e., 10 perform ng a NRM dat abase query the database with
the In Pa_rarret ers (Custld , Locld, TnStart, TnEnd) and check if the TN

bl ock i's in Rﬁ%gggE% SkAkHRyED S, Whke £BE0nS el JR it any one TN
fails to be in ERVED' status then return 15 FALSE and aIsordentrfthe
failed TNs in tHEOOIRtREPaRRT EFLOPHEIOLE PaAF mOTy D N1 8§1PH only when
t here are errorrasendied:ons, Nmtda,ammosfe theheséuwi FHar anettersri ncl ude no dat a;
3) SRMS verifi C MBhpmd €5, query the 20 database with
the In Parns a checigkqgrp tEﬁ %bqécg |sl’m|“nn MKI NG' status. |If true then
return TRUE. |f any one TAORE®|& ildussrphes eRGNEP R ARMSEEhen return
FALSE and al so d'rlcb@lfaiyf yi3t)hem;f;:aérheﬁd:e'Eil\ISfoEnpbhtEi@,rtTl\P(asr)rfmunﬂ:)erSRNS 25 changes
TN status to A , d.e., q 4 ase,with the In
Par ms and chec%%ef teh J%ﬁ &? |’S%'ﬁj"Rﬁ§ERﬁ S@S&Q%E“%?f t‘r\é\ne and if

t he status chargfewns ia \FaEIllﬁes@ attihenepodé pPhenl@ehrige teld 483t us to

"ASSI GNED' and p@imptingRUEer | fngny f@te clibebait sidfode didn;RESERYED" st at us

or, st at us ers nrnvard us v t) E.is returned and
the faﬁ? ed TNs enti T dnﬁnl?%utﬁig%l%l ﬁsngt% §%T%rbb “ﬁéatﬁges - WO
00/ 0S662 9 JAN 120{13143@1;/ B8ORS Tl (st er#eber Dpiodaigorra bef @Prearisr de

Move, i.e., quedng,t raerdﬂlawbdaia&asawrftdi tethiﬂtﬁﬁj’ r&ld)fpogtd@qs'[ I d and
d dLocld and check |ft the TN %Ilock IS X Stat, usF al TN
records found 5 &1eT agﬁ%p %teé‘aé‘{% u%’ePh%%gesvﬁ;a}b he'ao &@ﬁlg?l

NewCust | d and GhH osled tie6 Neewbded with eheorhieiyetis fintl mea@dtrihe change

effected then retmn laléEenbﬁl tqraepwt&a | 6£ tav @alddwy o apat hexchange,
then return FALSE a ggrdentrf%/ 10 t. ai | dTNs |nth313%tf Par ms~ 6)
SRVB changes TN'§t¥at somt ORRT NIES & Brre?n . CRfuEH dat abase

Wi th the | n Parpmessendicigeekwelh-pige Euablook FkeieanoxSSIaGNED" oft at us. | f

true and if t hepSttaldds TeNangeot Sa aqp@all\ix@k status nove then 15 change the
statusto "WORKI NG' and return._ TRUE. n n TNf e_Ln
"ASSTGNED' st atus or, thé% ]afh% rﬁ)a\Fe{ |t§) gngu%\a/a rrﬁca(r%\geakt hen
change2® he St at$iser 3 MORKDRIGS RIS tadrdatesul f T—iPéESEnaWd:Ué{aé-’o'“Néﬁurn error

message in the 8 rH:dIaas fo¥) tiERMusRRgesSD Poiid exddtsiict up t o
DI SCONNECTED f o _ cust oner 8%f§RNB chal @%e% ggeséggég d0 R%;/IN%}S present

custoner. The fore ol ng nere princi p
i nvention, Thos’éQ%Bmsﬁéi |q0eahEnV@hJeiaaﬁrJtorwr|erzu9et abt S k]P d3e~\% $6 vari ous
modi f i cat i ons, i dwsal tﬁougbreo&r@ep{y Glukb¥r' réesera thieth Orccshawa her ein,

embody,ghe pringipl &% 0fpt Bgql DYENI QD N0 ALE TN MY Tts spirit and,
, scope. 30 -40

continues; otherwise, the numbers are to be reserved
first with the NRM 140. Next, as indicated at step
314, the SRMS 160 validates if the particular TN(s) are
reserved for the customer ID and Location ID

30 combination. The NRM 140 again searches its database
for the TN(s), Customer ID and Location ID combination
and provides a validation response indicating either

the TN(s) reservation is Valid, in which case the
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i 9 J~~ 2003 What is clained is: 1. A systemfor automatically managi%dAN 1
nunber resources associated with a service provider, said service provider
" appl yi ng wghkidsew procedures relating to one or nore nup(t}ﬁ[lsgrgﬁ&%rces for ~
use by a custoner of said service provider, said system conprising:. means ~
for providing a custoner identifier corresponding to said custoner having -
nunber resources to be managed; nenory storage neans having a repository of-
nunber resources associated with a custoner identifier, each nunber
resource having an associ ated status indicator; neans for updating the
status indicator of a nunber resource in said nenory storage neans for a-
cust omer acgpbekdry rodreant bivpd wiTe Rred neorkf bk pwe s ocediiras, iwhavei n a wor kf | ow
procedur e i-@&ﬂ‘éjesinr %E%Mig‘_gseorh%eor e pugggrvgfls&b iGES for a custoner
and provi siontng one of Nnore ne Wor'k 'Swi Tchés to enabl'e customer use of one
or nore nunbeiliesdyr és¥essigabashdad Ay AERAS LPARARY ng Bedicgest at us
i ndi cator f R gefdilcst os&at Uss tsend KOSATr ¥edesh af aiS ;prditieibacag reans
enapling | noubs of et 38 Hk® otV ee, [BLAI LAG LL. QUWMSS iesqug, mnagenent
for~a custoner; nmeans fesponsive to said user directives tor automatically
accessi ng oheowrREAFRYERURD S TIERER-ceShandRY hbt ¢ Eomlr ¢813996Fng st at us
indi cators frem&ai BENPRY SiYaa0en"BaBgonsai b itHiey f ace nmeans di spl ayi ng
sai d one or r’rgrg nL{nber resour ces and th§££ corrgsstoo.nsdi ne% s%at s indicators
for said usBY Y Ef HEANEPE G VAINCESS A 5Pt BTEES hdiTt & 885 nst sai d
cust omer i dent tfié¢ SRMBoL6acks siaidd catedort noker ntihberlfr edeurces prior to
saijg provi shemhé dHa@e8dUE echdhgeBue¥etemasy ciainmed e claim 1, wherein

each sai d nunber resoourcg pas & fit'qf%t def ag{uta g‘_:tuiateusor#'e i cator before
appl yi ng a ROPKFT oW ProceduiE <3 O eV sSt ent as ¢l % in claim 1, wherein

sai d val i daf fbhursedsss ihﬁ@FHﬁ@aﬂé@iﬂdyiaﬁgeFﬁgr segePhunber resources to be
provi sioned have a regeeMelpsdiri®a 4mbdBEnENS] e4B amlRiteadatn clai m 3,

wherein prigr to ovi si gni.n i e rk.switches, sajd_updating nmeans
updat es sai 8{:'%? a%ztt}{s’ ;Qﬁlﬁi g‘é%e?f %rr%s‘%lﬁgﬁn%%?s?%l gtulrocnegllafnragrgnrr eserved
stdfus to as8Vgpet Sriibses-Yge NRM 140 to update the NPAC status

field for the ported TN(s) to "CREATED". After the
number (s) are provisioned in the switch the SRMS
notifies NRM to change the status of the number to
"WORKING" as indicated at step 322. The NRM searches

20 its database for the TN(s), and 1f found with the wvalid
gtatus and proper customer association, the status of
the number is changed to "WORKING". If the number has

a different status then "ASSIGNED" or has a different
customer associated with the TN(s), the error is logged
25 and the status of the number is changed to "WORKING" -
anyway, as indicated at step 325. Then, as indicated at
step 328, after the ported TN(s) are provisioned, the
NPSM notifies the NRM to update the NPAC status field
to "ACTIVATED".
30 In the instance when the SRMS issues a
disconnect service order for a ported TN(s) and the
disconnect is provisioned in the switch, SRMS notifies
NRM to change the status of the TN(s) to "DISCONNECT"
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i 9 JAI 203 5. The systemas clainmed in claim4, whereby after provi si%ﬁ#%éﬂm
sai d net wor k woiodedses, sai d updati ng nmeans updates sai d st atpdg/ishliseat or

" for said nunber resources from assigned status to working status. 6. The
systemas clained in claimb5, whereby a workfl ow procedure includes -
di sconti nuing use of one or nore said nunber resources, said updating neans-
updating said status indicator for said nunber resources from worKking -
status to discontinued status. 7. The systemas claimed in claim®6, further
i ncludi ng nmeans for automatically applying business rules to said nunber
resources when a;rpitem;erﬁﬂ{]ng n‘sqrg@@mr kf Ipveipr angiheresan8a Thefmystrem as
claimed in claim7, wh an{i ess rulelscﬂgfudes Iac%gﬁlsaldoneor
nore nunber res%‘iﬁ‘i%ssq g AR 'VeE RS SIEEPT AN BURTYISA ned anount of
time, said upda&sgﬂgnmas wadtho Bk nml(d;y rieheerdririog $ai tdogyed uamd ndhiecat or for
each sai d nunber resou fc%ebacrlﬁbgo §gu gng%sé %t abE%c&ﬁ’ﬁﬁ

pr edet er m ned anetint® & (e exprres temas clal rred inclaim?7,
wher ei nSa busi nessvalas iiacicassdi abl ehemtddhy r?h&gNﬁéMpF%%‘és“élefrdressal d one
or nore nunber F@ASOH GRS ildatsaidedr STONONNBEEDST @tusnssaf drisd atus)i.ndi cat or

for each said aglng one O BN 8:NUNReK, LOSQULRS BELEOS Bl ptalned ot sald

di sconti nued st pred rm ned system as
claimed in clai W& ﬁﬂrerc@@ﬁlémmmmov%%‘?@’cé\lﬁhcecloﬁéw’aést%%spendl ng one or

rmrg numrber reZQ}.’é@&ﬁléf&Wdﬁg %h\éDNEBHQSﬁF:t@énUSmoti?lldsUNﬂEt141@ f@eans updating
said status in tor for sai resources. fr ng status to
a suspé ded sta %@etellthel'ﬁlé’n &ggeﬁggg) el 3F et i el al m 9 %r €in said
servi ce provi defhe sNRM f jupsin trelcecumnth@trwsé‘—erf\rp@el\@%w@I@ret@ai d

system i ncl udi ngy feafs Mcar que%%w @Henyﬁ@e&aﬂrm& ces associated with a
second tel econmuni cati ons .pro st or age

r St
nmeans including a porti né’“stg‘atf%tg‘ﬁal Eﬁ?%’f f%or E’foﬁ&%ugﬁ Jr%%our ce of said
second t el ecompneocidedrin ;xmvmetr sysdem 140 .J-=2J NB@ISCmEtOIThe &rst em as

cl ai medsi nfcl ai ﬁb;é,w%%@dl rS@i) d tBORhb e Staus dr1di aat ot {oraeaehy nunber
resource of sai econd tel econmyni cati r.o ndi caf es ort| ng in
status, a workf Eﬁaf)prjotcetd'ﬂlrse LHertadi ng gﬁe#)%%gasgnglgg fror 8%

resources havi ngnéa¢atqor thedriing st aedse sai tPARITAL O¥F "reans updatl ng sai d
st at u?] i ndi cat Obawllémlqey € thd Q8RKVEHo8584 Ushd o-rpgs—al dwport &k igh nunbers.
13. The system s C ei.n sai st

t el econmmuni cat| s@?% W\/%&@r ﬁé?ea@é’s orPeresenr%r & At@b3t R%sour ces
associ &0ed wit hpsamntimq stthet elsegorrrurhtari oms MRAANXEe apdovhde?N t0 a

custoner retai NikAPgELT v GRS frtaasesend teb acomuikeat hoRsgoes Vi ke
provi der, said ugdgt ng ,I(mags updat ipg 2 Ear% “P4o°fve§%'fqe8°r§l{ ng,d ndi cat or

for each said r8Péased one nore numbel - resour ces i ng out
status. 14. TheN¥ysierpeamstadls read nok.cl AF mpaR, PQMT@rbélentéeéu@tl%ner ports one
or nore nunber b@5@§§§e§t@$§% atae wickh, S@tldeifwj’sii ttQIeENBmmﬁdsiﬁ@rtl ons

servi cezﬁpr ovi de r?@l?ledi r%}e{)rp%q%t Qi ”9%19%&9%%})@% %301:195' to a second

geogr apti ¢ | oca fOnt skl neans U Star Said porting
i ndi cator for eReRtsay dlféﬁ@%ﬂorm‘}toe "RORBEP QTé'%oure“e‘—stetro TaepBPEF RS out

st at us. out 1indicator is changed, confirmation is sent to the
user.
When a customer returns to MCI with its MCT
30 TN(s), the porting indicator is changed to a status
depicting the number is not ported anymore. The user
enters the TN range assoclated with the customer
returning to MCI. The NRM checks if it is MCI‘'s TN or

24



15. The systemas clainmed in claim1, wherein a user directive incl udegsJAé{\l s

_request for accessing those nunber resources having a specified status

‘i ndi cat or 'W(;‘Ssﬁosyz'e systemas clained in claiml1, wherein a user directive

i ncl udes a tequest for accessing those nunber resources HINHY B%pecified -
porting status indicator. 17. The systemas clainmed in claim1, wherein a-
user directive includes a request for changing a status of a nunber ~
resource. 18. The systemas clainmed in claim1, wherein said interface
means includes a web/Internet browser, said user enabled to access said
nunber resources froma renote conputer termnal via a world wi de web
connection. s43 12 InePHuROB HOinApmetibadihofs ait omat irgak] y managi ng
nunber resources associated with a servi ce Elrlov der, said service provider
appl yi ng wor %9 owii5r DE¥JRT 885321 HS TRy EG “8nE Br P Hor €YTuRbBT ST esour ces for
use by a custefitere dfPS¥acan sevardiengireowiider NPAQI Thretdradngonipe i si ng:
providing a qustaner phagntd Hier . camespendi fg(4p Saidcustoger having
nunber resources to _be managed; storing.,one or nore nunber resources

assoti at ed wit h BESERYEBmef tReht | fADCIVeSEN FORDETST S&5uPeke heltg ng one or
nore associ atefhesttatusrasérvduiles nompdali pgraist aiNuis)atibr theit e of a stored

nunber reso%a‘%ﬁxefr%sadggﬁgrgv@& r%{é‘eigreq} 38 E9qape I4mleamnted por kil ow

procedure wherein a workfTc ure i ncludes Tesefving one or nore
nunber resoUtteReT HAck Elst RER' §c8¢H&t oni ng one or nore network
switchers to enabl e cost oherhigte lafvedoflegpoiak ran cepiatefivi®e nunber

respyir ces, s g, ethad L YIRLLNG.G SE LS. A b byt e fg om sai d

. cglﬂﬂéjit{}%
first status to a resefved status; autonatically accessing those stored
nunber resolVRRs URHGLEEsERE HRAL sttatis AletfpereeTonddreptaythdt a user
di splay termprsd and Nespoiwseetactaidsser Idi kBLé i veenaarid,vdkiglatiatyg a status

| ndi cat or 1 ar£ach,5ah00098 O (T SioANERLS L ESQUILES A0ALASHcpal d cust onrer

identifier prior to agg yi ng sal d praqvisioni ngzré)roce ure. 20. The nethod as
claimed in ANish 289 £let ABREWE FA dPGlatBer BEAt S5atse efatRR® for nunber
respiur ces beforse adppNrMngad vorid howwvedr. ocedarerM Xkearthesnethod as cl ai ned

0 claim 20,6 GRIN 821 Erahy (Al INGILER LAS! UGS WRLEEYT pge that sald
nunber resources to be [OVI SI one as a reserved status.
NPAC status field of the TN(s) with the status received

from NPSM.
Via the Web-browser GUI, number resource

20 management functionality provided by the NRM system 200
enables users to perform the following number tracking
and status query operations: 1) tracking numbers with
"RESERVED" Status; 2) tracking numbers with "WORKING"
Status; 3) tracking MCI TN(s) ported out to other

25 carriers; 4) tracking MCI TN(s) Assigned to Customers; -
5) tracking MCI TN(s) in suspended status; 6) tracking
Non-MCI numbers (Ported TN(s)) with "RESERVED" Status:
7) tracking non-MCI numbers (Ported TN(s)) with
"WORKING" Status; 8) tracking non-MCI numbers (Ported

30 TN(s)) assigned to customers:; 9) tracking non-MCI
numbers (Ported TN(s)) in suspended status; 10)
tracking numbers with "OPEN" Status; 11) suggesting

-25-



22. The nethod as clained in claim21, wherein prior to provisioning sgiMN 2003
network switches, the step of updating said status attributes for said

" correspondi ngWauaHieEs2 r esour ces fromreserved status to assi gaedssyebass. 23.°
The met hod as clainmed in claim?22, whereby after provisioning said network -
switches, the step of updating said status attributes for said - -
correspondi ng nunber resources from assigned status to working status. -44 .
i ~ .If,~d 2D0? 24. The method as clained in claim23, whereby a workfl ow
procedure includes discontinuing use of one or nore said nunber resources,
said nethod including updating said status, attributes for said nunber
resources from RBRKLRGE SPURAY (F HLOEKNRThireP il usor 28PA M inéibd as .
claimed in clai nme24quétyinerord my (wdi Agrt hesciiepedl inafdbomatiwal | y appl yi ng
busi ness rul es said nunbey, res uo%eggg@gn%dmegneghl PgcWOL k(g)é)\%srgrocedur es.

26. The method as claimed in ¢ usi ness_rul e 1ncludes
pl acing sai d onE&SPTFOERE MRfheNHAcBEr c@S e ddPNg FaRervetr AmMNRRfor a
predet esm ned amumnt oﬁfatchm‘at.onsaaj diafet hod 4 ived Additegratit e nedd et Ic;anr everting

said status attrhpytgs £ thOf §a5d under, ri\]gﬁguggeénp %}i ai d first
a

stat us when sai gﬁgredet erm ne nmount o time _explLres. od as
clainmed in clai FRASSYGREP et4 L hRsitaces vifhe tihﬁcf:ﬂiﬁego %’F%ﬁérﬁ E’ng an agi ng
process for sai duenemer Imre Fumher ceseurces iurasdidgdhsmionts nueﬂl st at us,

d t hod L. t
Z?ESCOg?I n(tjedI gtcaltégggg\cl)ﬁg'I rg%%’@%rt%@rlggﬁt%ﬁéegelnﬁ%%g?gﬁra}é% sai d one or

nore nufber res¥GEcEY %blh‘g LRFAEVedg stFReS fetthGd 94¥e | MPhed 3 A Mi¥ai m 23,
wher eby a wor kf lLaweprasgdur®r i hddusdeses usaendi peaneiosl DYy eimwHzer

resour ces havi ng, ?o%ékw%grﬁéﬁ%%r 0 g%gnngg %ur@cb“dl:ﬂg Maﬁgé}g sai d

status indicator sal resources fr aid working status to a
suspended st at u§Pt295 Fhe ¥R hOF2adXEr aFhed inf CPAPAF19T WETiWai d
service provi derini sha RRM StrRdadBeaIBHBI gadioNsiisebyi bexpidyj darg sal d

method fsnel udi ngeh gael v ag MR, BIOHLCA? AR0G53! edrpl 4] ;?odfs;‘e; the step

t el ecormunl cations provi for custoner, said i el
of updating stati§ SPEFYLERwsRd N &40 eSerTsRIEs ﬁ@s ﬁa*éi‘%%i% % each
nunber resour ce Tof(s$abdlsegnng ttcfltelféomMﬁatnmmprﬁvcdetom@seuwed 30.

The et hod as olglmhdy L. Cl Al A eLell AQRKE aiipr goece | ncl udes

reserV|ng one oOr re nunper resources avli ng sal atus, the
met hod further |THédeﬁﬁ@a£deatW%?@gséPéss‘ﬁ%ﬁ% &oer Pbﬁ‘ﬁ‘%%etoaltfﬁﬁ’i:ate a
reserved stat usmhor ifpi én@or tethddl 1aUABRISE resdrvedITNtsd 2603

customer. Particularly, the user submits this query to
the NRM database, and can select the TN(s) desired to
be canceled. The user then submits the request for
cancellation and the system changes the status of those
25 TN(s) from "RESERVED" to "OPEN". As another example, a
customer may desire to extend a reservation period for
a TN(s). After selection of the TN(s) for which the
extension in reservation is to be made, the NRM GUI
provides the complete record of the TN(s) and the user
30 updates the reservation period field 456a,b, as shown
in Figure 8.
For the case 2) of tracking numbers with
"WORKING" status, NRM system provides a list of TN(s)
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" associ at

32. The nethod as clained in claim30, wherein said first
t el ecommuni cati ons service provider rel eases one or nore nunber

provi der,

indicate a porting out status for each said rel eased one or

resour ces.

one or nore nunber

Q0 ¥,65262 ;
cust omer tetaining services o

3 JAN 2003

resour ces

said first tel ecomruni cati ons service provider to a
f a second tel ecomuni cati on<lSefPite

the nethod including the step of updating a status attribute to

nore nunber

32. The nethod as clainmed in claim 30, wherein a custoner ports

resources associated with said first tel ecomrunications
service provider froma first predeterm ned geographic | ocation to a' second

geogr aphi ¢ ipcairdkifg sahtusetdiod Luvthempi natradinxg,updati Agnge St at us :
Lo, il cale gl gal 4 ROLLL NG, i pdi Catar for. eagh, sai d one or more
p g sta . : e

attri bute

cus
nunber reséﬁ?cestio a porting out

nmet hod "as clained in

claim 19, véreresiasd APaseNPHiNE0t ithe I hee UoRes AaqaesiPRoNXAccessing those
number resour&as v REnd, SReCidbaednst atis @idayaaet eor34n (The nethod as

clajnmed in claim,19,

wh - d
chahging a RELTERTG: £P1 Bt o P EAEAADE T T O db.

erern

B0 Than

irectjive i.ncludes.a request for
Sg ﬁe?hod as cl ai ned

in clai m1%nd nasudWogKIRg! ertertisngnd ety lavseruret deasédsbr owser enabl i ng

access to said storegopuphercdLsayr gesef4 oMy AR epeerpdt&ic term nal via
de web connection. -46 ALY .@3 A A . Ash. A

a world w

LA A& AF A2 AL
AL A ALMER RSET RATTARYS. ghe Nﬁﬁ i\@é‘?&‘&é’?oﬁ(@%@ 2AHLSAAPT A L ASh. A . AA2
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MCI TN(s) that are ported out toc other carriers for a
given NPX, NPA-NXX, line range, or a customer Name.
Particularly, in response to the entered NPA, NPA-NXX,
the line ranges in an NPA-NXX, or a customer Name, NRM
searches the database for TN(s) having a porting
indicator indicating "Ported out" and displays the
results.

For the case 4) of tracking TN(s) that are
assigned to customers, the NRM system provides list of
MCI TN(s) that are assigned to customers for a given
NPX, NPA-NXX, line range, or a customer Name.
Particularly, in response to the entered NPA or NPA-NXX
or the line ranges in an NPA-NXX or a customer Name,
NRM searches the database for TN(s) having an
"ASSIGNED" status and displays the details.

For the case 5) of tracking TN(s) that are in
a suspended status, the NRM system provides list of
MCI TN{(s) that are in a suspended status to customers
for a given NPX, NPA-NXX, line range, or a customer
Name. Particularly, in response to the entered NPA,
NPA-NXX, the line ranges in an NPA-NXX, or a customer
Name, NRM searches the database for TN(s) having a
"SUSPENDED" status and displays the details.

For the sase §) of brdeking Pavbsd TR{s) wich
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"WORKING" status and porting indicator indicating

"Ported In" status and will display the details.
For the case 8) of tracking Ported TN(s) with
an "ASSIGNED" status, the NRM system provides a list of
10 MCI TN(s) that are in an assigned status to customers
for a given NPX, NPA-NXX, line range, or a customer
Name. Particularly, in response to the entered NPA,
NPA-NXX, the Iine ranges in an NPA-NXX, or a customer
Name, NRM searches the database for those TN(s) having
15 a "ASSIGNED" status and porting indicator indicating
"ported In" status and will display the details.
For the case 9) of tracking Ported TN(s) with
a "SUSPENDED" status, the NRM system provides list of
MCI TN(s) that are in a suspended status to customers
20 for a given NPX, NPA-NXX, line range, or a customer
Name. Particularly, in response to the entered NPA,
NPA-NXX, the line ranges in an NPA-NXX, or a customer
Name, NRM searches the database for those TN(s) having
a "SUSPENDED" status and porting indicator indicating
25 "pPorted In" status and will display the details. -
For the case 10) of tracking TN(s) that are
OPEN, the NRM system provides a list of MCI TN(s) that
a¥e in an "OPEN" meatus to suskomers for a given Np¥,
NBA-NKK, lins range, ot 4 sustomer Naine. Parbiculasly,
30 in regponse to the entered NPA, NPA-NXX, the line
ranges in an NPA-NXX, or a customer Name, NRM searches
the database for TN(s) having an "OPEN" status and will
display the details.
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For the case 1l1) the user is enabled query
the NRM system to determine the smallest block of TN({(s)
capable of satisfying a reservation request. In this
scenario, the NRM user enters the NPA-NXX and the # of

5 lines (count). The NRM searches the database and
displays the smallest block available, which fits the
requested number of TN(s).

For the case 12}, in the preferred
embodiment, the NRM system provides the user with the

10 general ability to obtain all information regarding any
TN(s), regardless of what status the number is in.
Thus, from the example web-browser screen 450 shown in
Figure 9, a user is provided with the option 459 to
select the NRM inventory query screen for generating a

15 web-page such as shown in Figure 11. Figure 11 shows an
example web-page display 470 having a entry field 472
enabling user input of a range of lines for a
particular NPA-NXX and, an entry field 474 for entering
a desired status for the numbers to be tracked. The

20 query results (not shown) provides the user information
such as the status of TN, customer name (if assigned,
working or reserved for a customer), the name and VNET
(identification) of the person who reserved the number.

25 The NRM software architecture implementing
the NRM system functionality is broken into two main
concepts: 1) components which comprise executable
program such as servers, applications, batches, etc.;
and, 2) frameworks which are re-usable software

30 libraries comprising objects and object classes broken
on functional boundaries and including all of NRM

business logic. By abstracting all common functions
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and behavior into a small set of frameworks/classes,
high levels of code re-use is achieved.

The Software Architecture Diagram illustrated
in Figure 3{(c) shows clients or external users 102 of
the NRM system interacting with the NRM database 145
via external interfaces 105 implemented as Registry or
CORBA which are systems providing distributed services.
These systems provide an application programming
interface 108 to the NRM frameworks, depicted in Figure
3(c) as NRM business objects 110 enabling NRM
functionality. In the manner described herein, the
Registry and CORBA systemsg provide such interfaces
enabling TN(s) reservation 112, TN(s) queries 114,
TN(s) status modification 116, and Code manager
functions 118.

As shown in Figures 3(a) and 3(b), the NRM
component architecture defines the different software
"processes" comprising the NRM system 140. Thus, as
shown in Figure 3(b), the NRM server process 141
handles requests from clients that deal with number
maintenance. For example, to verify TN status and
change TN status, the SRMS 160 client system
communicates with the NRM server 141 via CORBA
messaging, as does the NNM client 180. The NRM GUI
l44a communicates with the CIS system 120 via Registry
messaging to get the Customer and Address IDs. The
Sales Assist agents, for example, implement Web objects
(Figure 3(c)) via the web server (Figure 2) to reserve
TNs via the NRM GUI. Specifically, the NRM GUI 1l1l44a is
the human interface for creating reservations, porting
numbers, and querying the NRM database. The NRM
comprises a web interface that allows user access to

NRM from a Web Browser with attendant advantages such
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Ohiaet applisacions inaluded in the NRM,
Additionally provided 1s a code manager
GUI 143 which is avallable to support analvytical,
reporting, and report distribution functions and
represents both a GUI and a process. Code
Manager processes data in the NRM Database 145 to
apply various business rules. Business rules are
applied by NRM to comply with federal and state
government mandated regulations, as well as to
implement non-regulatory business procedufes as
specified by the carrier. For example, some
rules dictate how long a number can be reserved,
and how long a disconnected number must age
before becoming available for a new assignment,
etc, While some business rules are applied by a
Code Manager, other rules may be applied via: the
NRM GUI (e.g. by showing only certain numbers as
avallable for assignment); by NRM Batches (batch
jobs that run periodically to perform NRM
Database updates; and, even in the implementation
of the NRM Database, i.e., in the way in which
the tables are defined. For example, many state-
mandated rules are included within tables (one
table for each state); the appropriate table is
referenced by NRM based on the geographical
location of the NPA-NXX. The Code Manager also
provides an override function for business rules.
Thus, a system administrator or other specially
authorized user uses the Code Manager GUI to
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override any business rules. For example, one
business rule that is non-regulatory but may be
specified, is that numbers may be reserved in
blocks (sequential numbers) of less than 50. The
NRM GUI applies this by only allowing a sales
agent to reserve 49 or less sequential numbers
for a customer. The Code Manager GUI can be used
to approve orders for a predetermined amount,
e.g., 50 or more, of seguential numbers. Another
example of a non-regulatory business rule that
may be applied by the way in which the NRM
Database tables are designed is the assignment of
a number to a carrier’s switch when more than one
switch is available to serve a rate center. Once
a number is associated with a rate center (via
NPAS), it must be provisioned to one switch.

When more than one switch 1s possible, number
assignment can be via one of several methods
including: geographical split - the serving area
is divided geographically, and numbers for
locations in each area are assigned to a specific
switch; geographical overlay - numbers within an
entlire service area are divided among the
multiple switches in a load balancing scheme;
and, service type or class - numbers for a
specific type or class of service are assigned to
a specific switch.

Additionally, reporting functions
supported by code manager include: monitor NPA-
NXX status distribution in NRM by providing NPA-
NXX usage summaries; and, monitor line
reservations including, e.g., those TN(s)
currently in the aging cycle, those about to
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immediately axpire, and reservation periods that -
have bean axtendad, ate.
Additionally provided is an LSAT
listener component 146 for querying LSAT for
5 notifications of status changes for local service
orders. When a status change is detected, it
retrieves the order number from LSAT, queries
SRMS with that order number to retrieve the local
telephone numbers associated with that order, and
10 updates the status for those numbers in the NRM
Database.
The NRM Batches 147 are batch jobs that
perform periodic updates to the NRM Database.
These are~used, for example, to update the NRM
15 Database for NPA splits, or to categorize numbers
for new service types, or to synchronize the NRM
database in response to a database audit.
The CAMS/LBP system 175 interfaces the
NRM system via Registry client-server messaging
20 at an LBP server process 142 in order to handle
all requests from CAMS to add data to the NRM
database 145 via a store procedure.
Referring back to Figure 3(a), in the
case of exported interfaces, i.e., where the NRM
25 system 140 functions as a server, interfaces with
NPAS 170 are carried out using stored procedures,
e.g., stored in (NPAS) Oracle environment and
called by NRM from an (LBP) Oracle environment.
These stored procedures function to: 1) Retrieve
30 the information associated with a working
teleﬁhone number; 2} Retrieve the ported
telephone numbers for a given working telephone
number ; 3) Insert or update the information of a
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5 date the information of a resa e telephone

number ; and 8) Delete a resale telephone number.
It should be understocd that the Oracle stored
procedures can be replaced with API messaging
such as "Registry" messages, i.e., the LBP can
10 send Registry messages to NPAS and then receive
responses back,
As the SRMS system 160 validates and
verifies a number before processing service for
the customer, it gives the customerid, locationid
15 and other numbers associated with the customer

before processing a service request for the

customer numbers. The NRM verifies whether the

numbers are assigned to the same customer or

different customer. If any numbers SRMS passes to
20 NRM are not assigned to the same customer, the

NRM will pass the correct numbers for that

customer id and location id. If the customerid

and leccationid are not in NRM, then SRMS throws

an exception indicating the customer is not .
25 avallable. -

In the case of exported interfaces,
i.e., where the NRM 140 functions as a client,
interfaces with NPAS are via direct database
connections, or messaging. The following NPAS

30 tables are accessed by the NRM: 1) STATE TABLE
which is a table with abbreviations of the States
(e.g., AL - Alabama, CT - Connecticut etc.);

and, 2) RATE_CENTER which is a table that holds
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"109& () - +!° definition of a geographic aréa w1th1n a boundary
that has common characteristics in terms of
locality, and telecommunications properties. A

5 rate center can contain many NPA-NXXs. These
tables may be accessed to cross reference the
information available in other tables and provide
a consolidated presentation both in the reports
and for display to the users of the GUI.

10 With further regard to the Registry
messaging, a simple conversational dialog
includes a single request message passed from a
client to a server, and then a single reply
message returned from the server to client in

15 response. Preferably, as shown in Figure 3(b), a
messaging format is used by both the LBP NRM
Registry Client (CAMS) and NPAS NRM Registry
Server 142 for sending and receilving messages.

To further illustrate how data 1s passed between

20 the two system, APIs, e.g., written in C, are
implemented for a SendRequest and SendReply
Registry verbs: The SendRequest REGISTRY is
loaded with the character string SENDREQUEST.

The SendReply REGISTRY is loaded with the

25 character string SENDREPLY. As described, the
LBP standard message format comprises a heading
section and a data section. The purpose of the
header is to provide message sizing parameters,
give context to the data section, provide

30 application instance data storage and storage for
message completion codes with respect to the
business program processing. The LBP standard
message header section 1s defined below in Table
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1. All data fields in the header section are
text ASCII wvalues.
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Field Description. Len:
- _ : _gth
5 Header Size of the Header Section in bytes 6
Length
Data Length Size of the Data Section in bytes 6
Header ' Version number of the header; 4
Version Allows for supporting multiple header
formats
10 Service Contains the name of the Service Process 32
Process Name | (executable program) which will receive
the message
Application Storage for application (client side) use. 32
Instance Data in this field makes the round trip
Data from the client and back again; useful
while processing asynchronous messages
15 Response High level completion code. Identifies 8
Code success and error completion codes for the
originating system
Reason Code Specifies the actual error code returned 8
Table 1
20 The corresponding data section for the
request/response includes the data, which may be
passed to or returned from the service processes.
The header and data sections of the
client-server Registry messaging, including the
25 data values associated for, each of eight
requests/responses enumerated above will now be
described. In all 8) cases, the LBP-NRM Registry )
Client header sections is as a fixed length,
e.g., 96 bytes, and the data length is calculated
30 based on the actual size of the data section.
As shown in Table 1 the header contains a process
name which includes reference to a service
process name indicating the executable program
that will provide the requested service. For the
35 case 1) of retrieving the information associated
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with a Working Telephone Number (WTN), the Header
Version, Application Instance Data and Reason
Gode fields are left ag blanks fer thisg
interface.
5 Once the NPAS/NRM Reglster Server
receives the message from the client, it checks
the "server process name" field to determine
which server process to invoke. The server
process then executes the stored procedure listed
10 in a "Stored Procedure Name" field of the data
section (not shown). After executing the stored
procedure, the server process creates a response
message comprising header and data sections with
the data section comprising the response data for
15 the specific request, e.g., information relating
to working telephone numbers. This response
message is passed back to the client. Provided
in the response header section is a "Response
Code" field indicating whether the processing
20 completed successfully or not.
As described herein, the SRMS 160 is an
order entry system through which service orders
are entered for provisioning telephone Numbers
{TNs) in, e.g., MCI's switch. Orders exist for
25 both the MCI facility based as well as numbers
Porting from other LECs. In the preferred
embodiment, the SRMS server uses the services of
CORBA compliant Oak Named Server (ONS) and
database server since it queries the database
30 tables residing in the Oracle database NRM. The
interface provides transparency to the users of
SRMS in the sense that users do not have to
invoke another program to effect the Number
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status verification as well as the status update. )

In view of Figure 3(a), the interface services
handled by CORBA include: 1) SRMS queries to NRM
for any TN reserved for the customer, i.e.,

5 performing a NRM database query with In
Parameters, i.e., CustId, LoclID, to check for
any reserved TNs. The OQut Parameters may include
an error message 1f there 1s any process error;
2) SRMS verifies reservation for customer, i.e.,

10 performing a NRM database query the database with
the In Parameters (CustId , LocId, TnStart,

TnEnd) and check if the TN block is in "RESERVED"
status. If true then return TRUE. If any one TN
fails to be in "RESERVED" status then return

15 FALSE and also identify the failed TNs in the Out
Parameters. The Out Parms may be filled in only
when there are error conditions, otherwise, the
Out Parameters include no data; 3) SRMS verifies
working TNs for customer, i.e., query the

20 database with the In Parms and check if the TN
block is in "WORKING" status. If true then
return TRUE. If any one TN falls to be in
"WORKING" status then return FALSE and also
identify the failed TNs in the Out Parms; 4) SRMS

25 changes TN status to ASSIGNED for customer, i.e.,
gquery the database with the In Parms and check if
the TN hlock is in "RESERVED" status. If true
and if the status change is a valid status move
then change the status to "ASSIGNED" and return

30 TRUE. If any one TN fails to be in "RESERVED"
status or, the status move is an invalid status
move, then FALSE is returned and the failed TNs
identified in the Out Parms; 5) SRMS changes
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01dCustId and 0ldLocId and check 1f the TN block
is in "WORKING" status. If all TN records found

5 are in appropriate status then swap the 0ldCustId
to NewCustId and 0ldLocId to NewlLocId. If the
change is valid and the change effected then
return TRUE. If any one TN fails to qualify for
the change, then return FALSE and also identify

10 the failed TNs in the Qut Parms; 6) SRMS changes
TN status to WORKING for customer, i.e., query
the database with the In Parms and check if the
TN block is in "ASSIGNED" status. If true and if
the status change is a valid status move then

15 change the status to "WORKING" and return TRUE.
If any one TN fails to be in "ASSIGNED" status
or, the status move is an invalid status move,
then change the Status to WORKING and then return
FALSE and also return error message in the Out

20 Parms. 7) SRMS changes PortedTN status to
DISCONNECTED for customer; 8) SRMS changes TN
status to PREVIOUS for customer.

The foregoing merely illustrates the

principles of the present invention. Those

25 skilled in the art will be able to devise various
modifications, which although not explicitly
desctibed or shown herein, embody the principles
of the invention and are thus within its spirit
and scope.

30
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1. A system for automatically managing number resources associated with a service
provider, said service provider applying workflow procedures relating to one or more
number resources for use by a customer of said service provider, said system comprising:

means for providing a customer identifier corresponding to said customer having
number resources to be managed;

memory storage means having a repository of number resources associated with a
customer identifier, each number resource having an associated status indicator;

means for updating the status indicator of a number resource in said memory
storage means for a customer according to an implemented workflow procedure, wherein a
workflow procedure includes reserving one or more number resources for a customer and
provisioning one or more network switches to enable customer use of one or more number
resources, said updating means updating said status indicator from a first status to a
reserved status;

interface means enabling input of user directives relating to number resource
management for a customer;

means responsive to said user directives for automatically accessing one or more
number resources and their corresponding status indicators from said memory storage
means, said interface means displaying said one or more number resources and their
corresponding status indicators for said user; and

means for validating a status indicator against said customer identifier for each said

one or more number resources prior to said provisioning procedure. .

2. The system as claimed in claim 1, wherein each said number resource has a first

default status indicator before applying a workflow procedure.

3. The system as claimed in claim 1, wherein said validation means includes

verifying that said number resources to be provisioned have a reserved status.

4. The system as claimed in claim 3, wherein prior to provisioning said network
switches, said updating means updates said status indicator for said number resources from

reserved status to assigned status.
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O switches, said updating means updates said status indicator for said number resources from

assigned status to working status,

6. The system as claimed in claim 5, whereby a workflow procedure includes
discontinuing use of one or more said number resources, said updating means updating

said status indicator for said number resources from working status to discontinued status.

7. The system as claimed in claim 6, further including means for automatically
applying business rules to said number resources when implementing said workflow

procedures.

8. The system as claimed in claim 7, wherein a business rule includes placing said
one or more number resources in said reserved status for a predetermined amount of time,
said updating means automatically reverting said status indicator for each said number

resources back to said first status when said predetermined amount of time expires.

9. The system as claimed in claim 7, wherein a business rule includes implementing
an aging process for said one or more number resources in said discontinued status, said
status indicator for each said aging one or more number resources being maintained at said

discontinued status for a predetermined time interval.

10. The system as claimed in claim 5, whereby a workflow procedure includes
suspending one or more number resources having a working status, said updating means
updating said status indicator for said number resources from said working status to a

suspended status.

11. The system as claimed in claim 1, wherein said service provider is a first
telecommunications service provider, said system including means for reserving number
resources associated with a second telecommunications provider for a customer, said
memory storage means including a porting status indicator for each number resource of

said second telecommunications provider.
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in status, said updating means updating said status indicator to indicate a reserved status

for said ported in numbers.

13. The system as claimed in claim 12, wherein said first telecommunications service
provider releases one or more number resources associated with said first
telecommunications service provider to a customer retaining services of a second
telecommunications service provider, said updating means updating a status of said
porting indicator for each said released one or more number resources to a porting out

status.

14.  The system as claimed in claim 12, wherein a customer ports one or more number
resources associated with said first telecommunications service provider from a first
predetermined geographic location to a second geographic location, said updating means
updating a status of said porting indicator for each said one or more number resources to a

porting out status.

15. The system as claimed in claim 1, wherein a user directive includes a request for

accessing those number resources having a specified status indicator.

16. The system as claimed in claim 1, wherein a user directive includes a request for

accessing those number resources having a specified porting status indicator.

17. The system as claimed in claim 1, wherein a user directive includes a request for

changing a status of a number resource.

18. The system as claimed in claim 1, wherein said interface means includes a
web/Internet browser, said user enabled to access said number resources from a remote

computer terminal via a world wide web connection.
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method including updating a status attribute from said first status to a reserved status;

automatically accessing those stored number resources and associated status
attributes for display at a user display terminal in response to a user directive; and
validating a status indicator for each said one or more number resources against

said customer identifier prior to applying said provisioning procedure.

20.  The method as claimed in claim 19, further providing a default first status for

number resources before applying a workflow procedure.

21.  The method as claimed in claim 20, wherein said validating step includes verifying

that said number resources to be provisioned has a reserved status.

22.  The method as claimed in claim 21, wherein prior to provisioning said network
switches, the step of updating said status attributes for said corresponding number

resources from reserved status to assigned status.
23.  The method as claimed in claim 22, whereby after provisioning said network

switches, the step of updating said status attributes for said corresponding number

resources from assigned status to working status.
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29.  The method as claimed in claim 19, wherein said service provider is a first
telecommunications service provider, said method including reserving number resources
associated with a second telecommunications provider for a customer, said method
including the step of updating status attributes to indicate a porting in status for each

number resource of said second telecommunications provider reserved.

30.  The method as claimed in claim 29, wherein a workflow procedure includes
reserving one or more number resources having said ported in status, the method further
including updating said status attributes to indicate a reserved status for said ported in

numbers.
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31, The method as claimed in claim 30, wherein said first telecommunications service
provider releases one or more number resources associated with said first
telecommunications service provider to a customer retaining services of a second
telecommunications service provider, the method including the step of updating a status
attribute to indicate a porting out status for each said released one or more number

resources.

32. The method as claimed in claim 30, wherein a customer ports one or more number
resources associated with said first telecommunications service provider from a first
predetermined geographic location to a second geographic location, said method further
including updating a status attribute to indicate of said porting indicator for each said one

or more number resources to a porting out status.

33. The method as claimed in claim 19, wherein a user directive includes a request for

accessing those number resources having a specified status attribute.

34,  The method as claimed in claim 19, wherein a user directive includes a request for

changing a status attribute of a number resource.
35. The method as claimed in claim 19, including implementing a web/Internet based

browser enabling access to said stored number resources from a remote computer terminal

via a world wide web connection.
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