; ~e3eo0=Ro: D: 6TR WD 00/ 0566Z PCT/ US99/ 15943 APPARATUS AND METHOD FOR
MANAG NG NUMBER SOURCES The present invention relates generally to nethods
enpl oyed i n WePAEPHY resources, and nmore S particul arly, tRCHUSIPPAT at us
and net hod for managi ng nunber resources of a tel ecomruni cations service
provider. In the tel econmunications service industry, nunbers, e.g.,

t el ephone nunbers, are a valuable and 10 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 cat i onsxggfuidfiss RvBVirifhon FACHAARIROGRAER SRRRLES

t el ecommuni cations™ IS5 regulatory environmen ave opened up local markets
to conpetition and, inr onse ocal C arri %ﬂp rovi ders of
t el ecomuni cati ons servi@%g 9ﬁﬁﬁfékngsyFﬁF5§93%%§Ieﬁuﬂ%égr ortabi lity
("LNP") pl ans vikgtd19dengpp toved tighBRsagbnk ceF AEeE | 8eaIme%s digit 20

t el ephosie nunbegadiicRlarNPA- 608N wWigarhbey dmyecthom o6 madddiglg t o
another . However,uas 3 Lesille Ol LNELERSHAMCOMRGLLLT 00, fcl LNP i n the

| ocal markets, nmanagement o ocal™ tel ephone nunbers has becone nore
conpl ex. Wth tBee¥de®®t-h in |l ocal services) carriers, 25 and custoners,

t el ephone nunbers have bego#ke adlidtichfidn i €5OI0ME sartias eimudtanger the

excl usi ve properg¥§%%V0g¢ conpay Hogeaggm%%ggr%ggigabai }&panégveral new

carriers in eadﬂf_ Sérving aréa mus w ‘be “assi gned Vvari ous nunbers,
and a hnber cahimidiee TREPATEE 30 NBUPESNERSPRERR FR@2E8REREr % ¢ andhRer .

Besi des provi dipebdedst alpi kbt yimyenrg deabpeel Sic ttheberksstdaséx@ppreachi ng t he
need for LNP plans .t rQvi aphigal r j 1A ich enable
WO 00/ 05662 PCTHUBISH 2615 g‘ﬁ%‘?c}g“(r)re%:ss (%%t%?(% g‘u Fggg%ggit%‘%%cr}h\q%ﬁe nunber
wi th them when ehdipLasPBMER bPd biRess LYV hEe e i§erfat e center to anot her.
This nmeans that associ at RBgefit tHEMesWihhtite Mt ¢enbesmbetiayms oasdynani c
functigopn. 5 Co [.cati j r LS.t t ul ati ons
i ot at S how nunbey Sy BRvEedBlerE nde Hieddflug 18kal AL B 2y
states inposi ngCYMRAGLtRA PRIt ITEFRONAC car T SHFESRNEDI TRF ByEHot h f eder al
and state regul aid gi®viideeacds | Nalconmuni Bgr e seftviBesthdle t hey conpete.
To date, the process Of s"ROAY ’}ﬂm%gé‘% 5599%¢m§yﬁhﬁ&§!'hg$ﬂans gyaltable to a
| ocal service custonmer base I's predom nantTy nual’, "i hcteasi ngpotenti al
for error and |erable cyatameny dyr ikepgp Abeshmnradalise 8i94%5 rejects during
the tebgcomuni egtdpdhesauMbEE (@I, SNORF ALK PHARASShes Mb¥eCidon related to
the use of numbgrs INal o8 e, aliaady I NuSELYLOE A 109,001, B§l ong to the

t el ecomuni cations Service provider. Lack of ‘specificC business rules
regar di ng nunbeln¥eeaEiRgt FORPSDL e 384 ERett WhevdocalisearkatsS .neffi ci ent
use of the nunearmgendnhave hegdt itedkephonpaciersahes hecbnmevwenee. [t woul d

thus be highly égﬁﬂﬂéypleW&thEﬂE”d¥%wth 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
assigned 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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an integrated neans for managi ng nunber resources) including the ,
reservation, assignnment) and status 25 tracking of |ocal tel ephone nunbers.
It woul d addi‘f’?B‘H‘%lﬁ?zy be highly desirable to provide a hi giRcyuaswissat ed
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 expedi ent processing of custoner orders. Furthernore, it
woul d thus be highly desirable to provide a tel econmuni cati ons nunber
managenent systemw th a conprehensive automated LNP -2 WD 00/ 05662

PCT/ US99/15943 onls@Bm%?tQ;téz%h%k@ RULEP Twier RAKhahL Idn,ampagpcarriers and

geogr aphi cal port abi e instant 1nvention 1s directed to a Nunber
Resour ce Managéhsht WEeRNRMIY SWEehfPRADHSGFVABE 25FS 9'@GPat ed neans for
t he reservati orienagesi goneEnithest. at Ui resdisnghaanasoweiraalingmanagenent  of

| ocal tel ephon(?w%g‘ge&fth aapqag%r %%ﬁ?‘lﬁprﬂ%’ Omfe?cgl &%?énﬁ% %%gg_:ggpt of nunber

resources that have been port romlocal service providers (carriers).
10 The “hunber COE®BLLERE HRthddefeRttEsStEmihfcfagksthar Fade for storing a
repository of negheatiesouliceateandw assusirat adswibd weasvgde cust oner
identifier and ' a I d tLrl » v r
accessing inf ora%%;isgggd'rg?rgdts?n%%a?%gf h‘zi%#%é& Fé%?%gsgllﬂp?g??%a%eip

web/ br owser - bas®@ FRELEFERNSdevPceaFbiee st AGL R RIIMOLEt E8fehet ween a

busi ness entitwndndtabe B\epAatings Skt verch tloeal néerfiace adewi ¢ di recti ng

the sefyer to rglitheYged nd tion relating to nunber resources according
to a specified cugtomeerﬂzi dﬁi\pﬁfi er 20 and/or a status attribute for display

via the interface devicet® IRenetPFRERTEF ShOBYHENT 3 e ECRRFHERT r esour ce
Managenent systambprsyiess. arvanleaglatted argansl f sertive cesepmati on,

assi gnment, st glug Eéaﬁﬁ&&ainﬁﬂglﬁﬁn%@ 'in@@é%ﬁi?(;’ﬁgt%fntkgfa%of el ephone

nunbers i ncluding those nunbers that, are assigned t carrier_by a Public
Utility Conmmi sSTORT(PRE)LVTS GEnERER etRFSATIY - bolySO P CRYSE Abinbers t hat
port i o a camejectshéurimo tdeonelet@aveds cantéogarsemricand si gns up for

| ocal 30 servi ¢a kRN NEOCE8ET 1 87ai fRIGN b8l ad &l e thBVRBLI SN 1S the
NRM dat abase managenent system that provi deS automation of nunerous nunmber
aé’éﬁ“%

, 0
reservati on, FrEntlat e PAERARY FUFEFVORE. O Had@tt PEROPF(ER 3 WD
001 05662 PCT/ Us%e] t894ESomruniicdésonsit vamtiesd pnbeidaced.awkt hfot her systens to

provide an oversyelik9cabudiHRer rTReageIRMi8YSheBdNalesesvhtednin Wi th the
| ocal qerV| ce order ent rle{ an%raer ovi si oni ng _ﬁr gess. t:5 Adva?t aﬁgousl y, the
NRM sy‘i em has A8 SpPFT LIV EY R Thé 88 W2 o 8n 1 Fif t ed resource
t hat requi res mawbevatawh rmve assagiveeit lmpelted ngplesuandorevéeémme.ed to,
toll-free (800, 888, etcry Jorhapbpns vuiMiehly &&8tiMAlk ta3ngd-E&ad el ephone
nunbers, credit . .
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
sexrvice 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
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10 card nunbers, Internet addresses, license plates, etc. The various
features of novelty which characterize the invention are pointed out with
particul ari t)wqqq’oﬁ‘%é clains annexed to and fornming a part BET/U$RS/15943

discl osure. For a better understanding of 15 the invention, its operating
advant ages, and specific objects attained by its use) reference should be
had to the drawi ngs and descriptive matter in which there are illustrated
and described preferred enbodi nents of the invention. 20 FIG 1 illustrates
NRM as a corrponent in an overall systenms architecture for the nunber

resource managene st t S nor e

conpr ehensi ve I%/ lf%em ?’%P"Eﬁ%ﬂ@&gb%gng % trz?’vékwoug é%%eﬁae 3(a)
illustrates théniin‘f‘éﬂ?gfre?é’éll&é‘él BATtARgridm-of the NRM system of the

invention. FIG 3( b) | | ITihst Aakeant himweofttivar s coifted tdi agnaiBdror t he NRM

system of the 0 " WS architecture
di agram for thg anaggf“eg%e |1\Ir‘1#e§t %gQES 4{%(2}88%&%6%9

PCTI US39/ 159431FF3‘€FF%'1343 AEPret 808 MYy SSeVER t P rdifigr™eRE. manual and

aut onat ed pr 0C§E§€t§s frsdied , i and hevdogilienentgénart off 1heaNRM system 140 of

the invention. c()aneS d%ﬁ%‘e?—tss gh(p ccor%ﬁgr?% aad’gl?itlagz%gstratl ng the

steps for reserV| por t ed nunbef s e invéntron. Figure 6
il lustrates anmaxengienty ofi ap@é%czr%@vrﬁﬁéséh@*edww isenuBertedr perform ng
a C'S customer thpgkomp.ockd Eegile€e hrdvidetEatesraiereyanpl e NRM GUI di spl ay

i mpl enpnt ed for perfor mﬁnﬁ%l é@ﬁbg INES %soq&rg%e aﬁgﬁ@ge&atf S,gtglrnocess Figure 8

illustrates an exanpl e ay i nplene porting TN(S)
nunbers to thellSlu@ess c?edﬁrté\?fiﬂ%r oFisferéng ¢ | repasidcsy ah e e NRM GUI
di spl ay i npl engakedrdsr peidhoaasdRM tuarherhr esen vaid @usgomeres. Figure 10

1 ustrates angxanp) & NN L 20, dlehl Ak shouk g dne cesulhs.of 2 auery

for a custoner ers gure at'es an exanp NRM GUI
di spl ay i npl enﬁﬁ?%%lrt@rpé‘rclc@ﬁﬁ#wmrifrﬁféﬁﬂiéw HRet iy, tpj ﬁb?en‘@‘l?qﬂ ustrates
t he Nuber Res@uk6€rdss ;ManagbrbpbwdeNRMskdsystent sk d@ﬁut:befdnnventl on

having several SOIPANCN! Gl 0L ALEL,IQBACBLL SN JNRALERE VR 1 O

assi gnnent, st & overa nmanageneg Ioc elephone
nunbers for a FéPe@‘é‘ﬁﬁﬂﬁﬂn@aﬁﬁéﬁgrse‘mﬁ é@tﬁréwﬁe‘ie"lﬁ%dlﬂdméw em 100 30
conponent s i nckHdeserdstoret riaf@ritacrent Syst emalAdq( t6l Sipbavhi ch is a

dat abase mnag@&@&&ré&st%@o&pﬁhéswress RUSOLET I JVQEIRL LR SHEl) s account

nunbers cust oner nanes ses, Service addresse
20 and/or a status attribute for dlsplay 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,
asgignment, and tracking functions. In addition, it
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WO 00/ 05662 PCTI US99/ 15943 etc., for |local services; a Nunber resource
I\/anagerrent ("NRM') system 140 responS| bl e for supporting the tel ephone
nunber (" TN WQWEat i on) tracking and TN management procBSHESYISMY, a
Servi ce Resource 5 Managenent System ("SRMS") 160 which is a service order -
entry and provisioning systemused to enter and provision orders for |ocal
services for custoners, and can automatically assign tel ephone nunbers to a
custoner, i.e., activate a nunber for a specific 10 service. Mire
particularly, the NRM system conponent 140 conprises a general purpose

conmput er; hg""eﬁ‘»l'ovﬂgf s L6 JMa8T8r £ 80 Sthodl gRRb, o@l?é!&)réy%%%mé m,d-range

server (e . ha or | BM Rs/6000) or server cluster 15 inplenenting
sof t war e corrpo@éf‘;?f"édian‘i":‘ll RHEFG1a H%‘f%é&’é“bz?ﬁdmﬂa?‘éﬂ%%& SEEFER BRRC vari ous
ot her processedsasiedl in beitdesbri bechl |dertvaseaodieeaEnter ende

adm ni stration_inteLfacs, 8sg:., keyboard) nouse, nonitor) to enable
system adm ni st'r at ?on&?un%#:gnss dat abase 20 managenent, and busi ness rul es

overrides. It is throughhd¥anEageapshentther FRY; ﬂ%?‘é"?i‘bé‘ast Waget el ephone
nunber s assi gnegpt OcabtBity eo bite andidydnentt bEi 4nesl iCdmeds sesoufddIC) are
entered into t ﬁa@%%%%séf‘gatP&rﬁfa%rdaggglgﬁeﬁqq_%ﬂ.ﬁlgb9% 1, a NRM

25 graphical user int ace onponent 4da 1s pr ovi ded to
enabl e entry of‘oﬁeg\/lﬂh?r“b%rté)'t et pbree i (RO0 -t BB8 cafS dr BRAERPENR ust oner

| eaves anot her noaberegr , celiithliag, r es@rR& ard cabongmurdeals|, y coafted nunber s,
i.e., id’ one r%tagdcﬁl%@érs,fq t@rﬁé‘t?t&lifaiire'ssel:sef ?{@Q’l% ptlla%eQIRl\@é;cQ QU 144a

is a Wb-based applicatign that can_be run on an‘}/ standard PC 145 with a
Web browser, e.g., Netscafe YREVPYRtTF2HTGE. CACRRYH WoMPiChhe NRM server can
be |i nked to ac‘iﬂébasefweze he supemtiomegre webnsed euthatith6 WO 00/ 05662
PCT/ US99/ 15943 u%egéuf@ﬂapq%sshevefaﬂns@%gﬁ’e@eswn% 'femmecae The TCP/1P

network can be a rlvate net wor k as an Intranet, or publ i ¢ network,

such as the | nP&Fhebt p’f}b‘?/lddéﬁlgé‘éﬂﬁ tyFofrl PeREFFEr d}néieﬁﬁf:aflﬂlwé%fe It 5
shoul dithe undertdeobdyemowev.er tst bpérdtheo\NRMveukadetla aagpbpeatfion can be

enbedded in a %ﬂb@ét@gﬂ'ﬁal%eacb_w ws ahs@ I eekeléide (sqaougd bg%&aéoed
networ k, dial - é’:?’ li_ne, etca)ﬂdt %9 RM Server 140. referred

embodi nent, & & 2% hfsh f)c’fjsp%"fom%%}éd”bwhﬁﬁg ibe P%er ver 150.
The inter actl ol lohsthet dRMnsly seenr Conherefiesred | émnglimbet destrilzed as
follows: As shewpehpidhgure 1, the NRM Server interface to CS 120 is a
messagjng interface 15 i Et hernet LAN 99a, In the

e d over a
preferTed enbodi nent, ge?#g%%t’i?st&q M ohrd SCEPGRARBE sHYidy product
known as " Regi QVﬁyall Asmetmscarahltfamcmeorﬁoof thdenudb8r126speree store a

cust oner/| ocat japag&estd fdarehhdt fHLfierahkyohs eight (8) digits |long and
that is 20 assigned to eﬂnb%h ulsr%f)rretr Iocatlon to un n%:gel% identify a | ocal
service and tel ephone nurber. e e g =5 di gf“?r%uscfr%) “Faehtifier conpri ses
a four-digit cascbhvectunebdorpNRd sysfteny ofi ghe imeation. nunber and is used
t hrougtsout the system arm t eGhur £t cHakcguel ye i dRRLIFRYe 28860 Ccust oner

| ocation. Via dgg NRM 14%4%%4 a sal es agﬁnt r(I:Vaer}xt%nt er a custoner nane and
| ocation (city, S e a querl €S the NRM 140 dat abase

to retrieve the custorrerFﬁCdeﬁt(N‘|3e1r1usltfraﬁf8l5tﬂpﬁ eqidearpf femrenstst for the
entered custonmBiagram for the NRM system of the invention.

FIG. 3{c) illustrates the software
30 architecture diagram for the NRM system of the
invention.



30 nane and | ocation, the NRM QU 144a displays all of themand allows the
sales agent to select one. The sales agent then uses this identifier for
all function¥OO08P%k as reserving nunbers for that custonerPCT/USHRTIG 05662
PCTJUS99/ 15943 or creating a sales order. If the sales agent knows the
custoner identifier for a customer |ocation, the agent can enter it into
the NRM GUI, and NRM 140 confirnms that this custoner identifier exists by
issuing a query 5 to CS. If a new custoner |ocation is needed, the NRM GU
144a allows the sales agent to select the fourdigit customer nunber and

enter a new four-digit | o) her, .t r et oner
identifier. 10 It shoul gqﬁggange&feﬁ%%g tahggf&tl &e%@%@?r%ﬁz\%g%e be
enbodi ed by HMmentd} endapytena ged PrassSseat 1ol wowiRosBed from the Web
Server 150 oveimgldikdidaRibat ¥orkhe NS syd8teal B0 agehheCanvacenss. t he Wb

Server 150 using their b bro [ . f I NG . i an 15 issue

transactions to either _Eﬁguﬁﬁ&erpvl%%or% tlﬁéh gf%%&ng,lhggﬁﬁdi rectly retrieve

a custdner i dehlivsratfingmtoe SSuews Py FSAPHHIRY MPETPIcBAPPEES ng a cust oner

Zi(r)re and | ;)cgt %@gct,{a@irg %o Ehgyiﬁi&ﬂik{nﬁﬁ rzgt est an fe_xelrrgl azyzdi al og sgrteen
presented to the user, indigatin entr [ . required to

performa CI'S custoner ﬁ{}gﬁyﬁpg ’ﬂlfjt‘%rtrsaﬁ'g %%t‘ar@é,ﬁ‘ptlﬁgyaéjé% °Ts present ed

with a |list 4ldcoéemmudsiengefanestheharseNRiPY @eiforadngrant&¥ S 120. From

th: s list, tthecﬁg%@gﬁel?g@a,k-ggn sel tect t he correct I custoner. Otherw s_el, t he

sal es .agent can enter_.a new c Qrer..n a at.Lgn ia a simlar

i nt erflgce, for assi gnrr_er%?tlgblf'ﬁe\z,iv7 n{é%ucsl%tagﬁgg%ﬁlo%aﬂpg% |Eq en?ﬂ/i er wwthin C S

The SRVE 160 addsplanainpyengsted neas Rgrdgrmaterfiec NSt hnRrpe140 _

i Lrpl err:snt ﬁd oveéﬁ%ﬁvﬂﬂg{ Rebcdfds LAN. Through this interface, SR(I;/B obt ai ns

the tel ephone nunbers t hat Y ign u and provi sions

the custoner s order w Fﬁg%lggsg gﬁﬁ%&%%iéghggs%é%é%sgkﬁggﬁhs own GUI

144b, g  WOADHepbs6emmereyssd/ fo LPrrine hTHES) SUmREySnbP tb- based, but

d(r)]es usi li ze asEEQPi%eE’ ﬁhﬂdwdée.the SRMS Server. In the preferred errbod: ment ,

the NRM GUI 144a and t : . I .g., a Sales

TS E T, B SRRl R f

Wor kst ati on 145, as shown nthis enpbodi nent, a sales
agent can use 8i18Phyy eimpdeRerhed ofP t(RPEOSBr YRM MMEnPeSs FRSHUHDEIS to a
custoner in NRiheapds!hen create a sales order for that custonmer in SRVS.

The messaging interface en,t 0_an NEIYI 140 e l es 10

aut o- popul ati on of sal esEp%%ggrgo vmﬁtelhu%%gt %I? eg(aar I guﬁglpl @?PMen a nunber
has be®n reser déariady HRUSLoRR? , TS WPy PEe oI ERE| BAFAFEITME ‘& ght - di gi t
custoner/ | ocat pentedeninddrer. for that custonmer can be entered i nto SRVB

160. Then SRMS uses the 1 S r Lon_i p fie 0 trieve the
Eﬂléu% ifrh”ﬁfds%%%bg ah de%ar!pllea 513 cH £

reserved nunbers from NRM 140. ese nunbers are uplo to the SRvVE GU
144b, and the &f88ta%ITEERMPRESGt D AANELEBINRY t P VSREQEY nERBE}LS - t hus,
elimnating the need forrigamaal ordestrenesytié Numbemurbeosrcand the 20

associjt ed posﬁhﬁé&éﬁé&xg Ol RIS PT gy sl ﬁ%loegfa&?@t'n%ﬂt§8£e§%vﬂ{é or some of
the réserved nunbers to assign to the service order. Not all himbers
reserved for aSBUCTIhETOMROBERED bt e StGRedOt FFHATPIAGEr tPA cust oner may

reserve 30 nunbegsrvdtoiorexasplienmdnt, Glayusegimding, and overall
management of local telephone numbers for a
telecommunications service provider. The NRM system 100
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-



25 the activation of 20 of them The sal es agent selects which reserved
nunbers to assign. The SRVS adds the sel ected nunbers to the service order,
and updat es M00562 at us in NRM from "reserved” to "assi gnBEIVUSINESHF | | Dbe
expl ai ned, the NRM 140 tracks the 30 status of each nunber in accordance

w th business definitions. In the preferred enbodi ment, the foll ow ng
nunber statuses are tracked by the NRM system 1) "Qpen" -which status
indicates that the TN g WD 00/ 05662 PCT/ US99/ 15943 is avail able for
reservation/assignnent. For exanple, when a new (not ported) TN nunber is

first entered ' e, NEM  Yoa afstegru@egh %C%%‘é}egem M*aaaggﬁ&mt aged for a
certain tine, i'$ asms%qnh&a status of " %{2 rve -whi ch

st atus i ndi cat e‘sNFH §°bé%ﬁp‘?‘é°s]é’r]\‘r’e(§°1‘:o?u €and is
typi cally perf aereghbye ansdleas (A0BN! neseriviae idiRM qum)g aAgsTN" - which
status indicatgs Bgéﬁ\ex‘?‘t E%J&%s@ge” ﬁés'ag@%‘iivwe %&é&fz@éﬁr service order

whi ch assi gnnent erf or med "Wor ki ng” -whi ch

stat us J ndi cat é@nﬁﬁéwel?%egys%e% d eSRMYer 1'c6(5? \‘7(%?“61]‘1 e rﬁjrﬁ%?’lFE %E%‘F@ned has
been provi si onesitr¥hasd imrgersionied dystsRVBsedhen dftemamider has been
successful |y prg %#%9&?%9&& %wrt fgcalam%r'é)méw%stwﬂkeg , S4AY U

i ndi cates that Fa reserved for a custoner,

activated for SéRedbfeRAtifaldy ¢=aieq n‘:ietlé@hf’f‘ﬁen‘ﬂ@?‘?r(?d toNt'f}rrbers nay be kept
reserved for aocngsboarr oM.y hotivasd d inumbed fores sPeicd fiis typ| cally
perforyed by a gal.esc.agent via the NRM GQUI; and, 6)"Di sconnect” -which
status 20 indicatesS that the seryice to V\/m ch._a nunber was assi gned has
been di sconnected. To pef¥:s REatAGHHET Yai SEEnNRN (SYSEeTyCORPERRMt enters a
servi ce di sconndot completsesn aSEkBerdth grurposeordeputer ;c iopleetbed, IIBRVS sends a

message to NRM &th% ng*éler ﬁ%@gawénpf édﬂ@r%é@c a8 r2ngBUBbErS) from

"wor Ki ng" to I sconnect e sconnect st at us begl ns an

agi ng process WfePebyP Facaatjé’@&nﬁécf‘g% Wrﬂ?@ro Bt SH Ke St UFhethis status for
a defifed tine 1|m@r1emelnt(:ang gof todrdayoynon@ter indiiwhingt ai sabsbawatically

updat ed by NRMa%éOdSE’a@as?é) sehJbtSad va‘?cFl%ﬂs offer %ﬂ'd&s@%@%ﬁwfﬂ“s al | ows

a nunber that has _been, di sconnected to be avail able t.he custoner for

some tine peri &8 IPRCEIRRA hé%ﬂ@‘?o‘?"re@%?ﬁ‘é’éke e?rﬁiﬂ‘l\ﬁéﬁft’éafboréctl vate the
nunber agai n. -ib@erf¥€ OWD5663 . PRSI 5848sd\s nardwor)when a cust omer

| eaves a tel ecQuUnLCayd Qs a%&h&@EraélhﬁN £BYt i B  "gatlablse take sone or
all of Othel r nunbers vmthaﬁ%tg\ r{% rs that, r| gi rlal L.y belonged to the
carri e’ ., "RUAPEPERS ¢ \‘ﬂé?’ée%t 5t 8Hef]ﬁ]t $%he karPier with a
custorrer a " pahirough derid soppbaert, | i iIBRMB cdheelSBRMBef Bposends a
nessage, €.40., nihBeds @%n@'ds%l buted b egtal Alerifaeei1tei NRM causi ng NRM
to nove these unbers %%%é er dat abase r%t%%g gffectl vel y
assigned a 10 ﬁg‘fnfﬁflm%t AFR REHFaAEE Wi th FPPRGuttions, if a
custoner is assigned a rRneferabhuat deladheyy io Biowe iler 2 NR¥n | eaves t he
carriers and porgraphheil dHEFOEH WA ERc4 heirMt BBt ")CLtﬁinm"enHB—Y4£er.1tsi nue using

t hat number with _an er_ca er ut t enu til | | ongs to the
first carrier. " f’ﬁggcthoste&r?%lrl d?% rsytch 1é“r(%m?a t% thag n‘%’nunber

ports back to tihe 6rrgieralvhedr i éﬁastwemﬁ:ﬁéwepom%qri FyrA@lerrma;td ation
Center ("NPAC' kol geBet®ditani azedgROrcalnavbiged xdﬁrmtt@sel éhﬁtlx{mnl tors the

Local Nunber 0 IS Part | ar y that is
out si de of M %Ft Eglg"gé)sélénr%:)eéé:' nghe cus Lt% m%/%% elrgrll))lyé.n pro des a

comorhomuni &¥Ei éﬁ‘l@re’cﬁ @miiebr heaed eﬁﬁpfléﬁéhiom ditadogainbeatimmen ser vi ce
cg(rjrpanl es regara@ypgtamzﬁrd CeNPABYwPE td mbofaré@é@@,h%n% num@eé@a £5 In
addition to interfa t onent s NRMsystem
140 provides alt‘}t%lvnﬁglzolgﬁ\éﬁt’{e)?f aggcco %(1 Yh?f\{’s Wﬁﬁrg%cha@fs focal service
order entry andipkedi e chiNey Fesressd tsurppbvinte aafedveite| tharcal number

managenent system havi ng enhanced
-6-



30 functionality. Figure 2 illustrates the NRM system architecture 200
havi ng such enhanced functionality. In addition to the conponents

i dentified bYyolopRE6uneral s described with reference to FiRfIVESI¥15943here i s
WO 00/ 05662 PCT/ US99/ 15943 provi ded the foll ow ng additional conponents: a
Nunmber Pl anni ng Adm ni stration System ("NPAS') conponent 170 which is
primarily a proprietary database managenent systemthat maintains tel ephone
nunberi ng and 5 geographical information, e.g., NPA-NXX, switch and rate
center information provided by Local Exchange Routing CGuide ("LERG') which
is an outside hody that Jis t 0 - ri ("LEC'Ss)
and represent sugeését% %sagcﬁ%gmgﬁ'q?%glgt gﬁgygfaﬁglr%{c}%%f%ggbi ﬁf‘l?ghg system
175 her ei naf t eFCPAFR LM £30" TANMSPIGNIES BREWOPer £UEF By M0 ; an NPA- NXX
Management systgeréndM\Mgr coppbnedtndfidrah)i etick I‘@sclkifhet heteurber

provi si oni ng proces or__new, NPA; 1 0, rvice Activity
Tracker (" LSATP)mgﬂ‘é? A oSG ki ﬁ\ﬁy%%g%alsl%q\?\o&h %\?vpnlé%ggengﬁt system t hat
assi gn$ tasks ahduid ekirgiergteedorkfeyern sbabihe PR COLoAt MY systems. As

shown in Fi gur gpgai i 82€ibrofcanhBseersmurennsal Bi Bed acfertl shp&RM 4140 over an

Et hernet LAN 99a. . These .interfaces are typi | v_Jressagin nt erfaces,

t hough 20 theyan'%/r%%rfr‘érling(e%reéﬁbt e3¢ ajtcéilﬁc)aégeg%#%%re]ﬁ'urdéagafl sl)llgée.z’g., such as
may be inpl enested) wie i dBMeSergeni140 .pe Texphainraf edgsdequent | y.
Particularly, ambsaowénin thkecipt esfimarndesbgni disgpamncet e gyrensd(a),
messaging i nterfac i.;ncl ude the use of an APl nessagi ng system 102,
refer?lé)d to he'ravglglnggrs‘;esﬁ?elg%ﬁ)s:try", or, a Common nbj ect Request Broker
Architecture ("CORBA") TU® whitehaskier minthrolRY etuite™ FaUBPRSNSE andard f or
renote object witerfiagivy dddcaibestds Mdladwsobj ect-oriented 30 environnent.
A CORBA provi des encapsulat o] ysi.cal r I ing within object
identifiers. The NRM co%pso#gﬁgnliﬁﬁgﬂr%zééngg?hgpﬁg#gﬁg and CORBA in

i nterfaci ng wi thtexfaeadio £t éAR byt MPFSETARY nBtterface WO 00/ 05662

PCT/ US39/ 15943 ikANemérfit ad @vECPAhPEtherndtt ipes net wark s har erusesked t shoul d
be understood that .t he Ethern ' igure ! j . \\eeb Server
to NRM and Cl S© o%#%%?%’engle\ﬁgbt%ﬁfgeér%]augg% lréﬁae %%P%r%g%ya%séggﬁn%f erent

Et hernet 5 LANPI9BUEhIENPfoRSIEBeRFRITA"t-h AoRABEITHAAYY fgchaek-@hd systens.
It should be urderstoorkd hat tdakaotra@yercusitbker p1 bert iidnan dehbef et may al so
be used. As sh i '999 3¢a) .- NGL: | |, I f i fh the NRM
system 140 i nc;%u (t?f Qﬁ%‘fse ys;%gt S%r%ﬁgc{%’ngaggggl }(%an _gantdg%tﬁ%g%M server 140
and NRM dat abadésigBed neq (RAHY CUERNERT ADCAESRRE 9B 1IN Y8odantt tthe sal es
wor kst ati on appl 68kl osewniredghagt éDéghdnke nibe ) Thidaiahd - Ehei SRV GUI
Ladb, her el naf Lag bELET A 10188 cORbARSSS! shur. #ifhe Lhgsgnsystems 19

acting as servers to nt processes including. NPAS 17 Cl'S 120,
LSAT 190 and t Re"BRVEPHED.2 \FieRR - Aight d a6 tHRR NERST GMdoAENtSeY0, one
function of NRMhirsughowtleitd fsysawmi dxiiieentinber so furiuedwstdartibased on

the cusfoner’s addr 85 omdNGSAYTDRT S \AQ 3hLe GRir@nt lpaqassgelaied with a
geographical rate center. The NRM queries NPAS 170 to identify the rate

center associ aP@8™%i FRF LR GnEFS SOMRIYMEEE. a8 ! RENI 1O (EAER" i denti fy
wWithin its own statabassnd 45het NBMagal | Hdlee quenbes stlas &M atéd with that rate

center. database to retrieve the customer identifier. If
multiple identifiers exist for the entered customer
30 name and location, the NRM GUI 144a displays all of
them and allows the sales agent to select one. The
sales agent then uses this identifier for all
functions, such as reserving numbers for that customer

-



25 Anot her function of NRMis to identify both the rate center and serving
switch for a nunber that a custoner is porting to the carrier from another
carrier. TheWidrgtseri es NPAS rate center tables (not showT/¥Yigdhtify a
rate center and all available switches for a 30 nunber ported in. To sel ect
a switch to serve a custoner's nunber (whether the nunber is ported from
another carrier or is a new assignnent), available swtches for a rate
center are identified with a query -13 WO 00/ 05662 PCT/ 1 TS99/ 15943 to
NPAS; NRM then applies its own progranred business rules to select a

switoh, 1T TON S NaR4008, SH L oM rAKRL | A1 hd %%tltegea%&?@tﬂrfo\n‘%dtﬁét e

center. NRM al so queri es to determne the state whi ch a nunber
bel ongs. This & It 6d§%‘FJe%’tert ﬁ@raﬁp?‘b'i)trqnﬁre lefaftonul'de e46RE from the
NRM dat abase 14%n Baeest at eiftd ehet HBMeGUI Nandd 8rRMhe4 businfasasr ul es t hat
NRM nust appl y ﬂ}{'atl\"%%'is Qs EHH 3.{ Ebffélate%s%guwti@aﬁnql% hRMal so

requires NPAS for Its and relief activities. Such

activit?es, espe&tiCSy KPA:SHY tcéIStE’aﬁre]f‘?‘?&lof‘eFﬁpﬁ%?%ednuﬁP@r ¥RYnd change
them An NRM batuih jiab 22¥oysetheFisglies 3fdnt) tiosseliact othﬁ:)cfamle.f t he NRM

dat abase with ﬂughgfcoﬁ&}'rﬁfmbﬂeii Qﬁ&'é/ﬂéé% aF%wefamcag fror NPA splits,
NRM quer i es NPA gt term ne wni ch A- NXXs are changi ng and when; an NRM
bat ch j ob then YR88dd oPhRYBP @ yafges Fﬁe?%’él%lﬂrﬁ@i“’scilﬁt NRM dat abase at

t he appropri at eiddntdafikicgure 4 depicts a hi gh | evel vi ew of the 20
aut omafed processes mvo&ge&dd’idt he h thop Nig: Y sysLem 140 of

the invention. Users of t stemln e ocaI Sa es Consultants ("LSC")
and Order Entry°q™ &epeybegigd %gTMHt E%jf%ﬁ:é”\ﬂ PR YRE? SRRAESFALAPDEGh the
web- based NRM Gdwnléddedefgon ther Websgemrarg 125 evbhex MEH/IFaci ity TN(s)
and ported TN(S)eryd3xSho¥R,4 N FIGYLE dgerdt) Anf h[cé&s§t@&é wedseplef at step

201, the user provides customer |nfornat| on such t he cystoner nane and

address to NRM ¥ Vérneabhedr disParnorier it &frEfFrl ff%ﬁfd“% H& L68%tion ID. As
bef orel5the 30 issdues tagesicitiomserberiheusthemdiRMnaeevandmhane SRB retri eve

from Cl S the customeinl @¢aLON, eRkLEESe tPaly SHRAED. 1 Jhe M S¥SLEM
interfaces with C a/zézgﬁto obtain the correspondi ng Custoner | D and

Location I D - 1415 | BEBERIPETALREY/ FBRF3 SR of S e r BAT®I S at step
201a. The C S rastdirliesathen Cust@iser FDyensl 8 dddusonates iad exempilanyt o NRM at

step 204a whi Chilraqwr Berbbh 5410“pr(=-_§3¥1th§‘ ddP tﬁu@euﬂéﬁruﬁda%hﬁamtﬁg at step
204. é?shoul d be un es not exist in the

VS sy20 o ih0 S Ko L AR a5 o i RETEREN F1SS GUSHOBES  he cuet omar
i nformati on i n idek-CpS Daf sdasaichndnbhy aithe hgethst omaresieDtaddwidcati on | D.

Then, at step 206,;sth@i1usef FAQuesLSnihes ldrsl gﬁMTM@aléMetshfre@en status
in the 10 data arad t e N rerlurFs t.he |IlSt gfe%a able (s) at step
207. Wth all t d&dent a?m 8r AAPT on iy & 88) a7 F-§tbnits the
reservation recﬁl&tcoﬁfeﬁctih@l%teﬂ“@et edom@?l,s%sthﬁ&@aﬁse@gamtst?e@ 208. Upon
recei vpfig the r&auasth, nblecNMnb40nphOCASS aSchiR@od D ¥ROUL Sl mi DY I eser vi ng
the TN(s) (nunberse)ffachangl ng f t he sta;_us of teaeclé\ggn)ler/ am gDEN t o RESERVED

status, and returmi ng ah X ns\ﬂlgam O e user as |n§| ca?ed at step

210. In the preﬁd@nﬁedleﬁbwmmst here are two 20 reservation options
avail abl e: 1)reserving degé rsadasNEBoFa@didltaﬁawgzshaécu rbsGagliager; and, 2)

reserving any ity,..T f ust i fic. NPANXX. In
t he case 1) of I\{?’etéagr%\%l n w%terélwr@%lﬁ/ﬁil lﬁ% IRI ar% he%féﬁeor Q E user
ent ers39 he NPA/IMXX aﬁarpegh this 1nterface, SRMS obtalns the

telephone numbers that have been assigned to a

customer, and provisions the customer's order with
these numbers. The SRMS alsoc has its own GUI 144b,

-8-



25 desired TN range (start and end of the range) prior to submtting the
reservation request. In the case 2) of reserving any MCl Facility TN(s) for
a custoner iwoaosperific NPA-NXX, the LSC or O E user entercrudensesired
NPA/ NXX and the nunber of lines to be reserved. 30 Figure 7 illustrates an
exanple NRM GU display inplenented for perform ng the TN(sS) nunber
reservation process. After accessing an NRM Wb site and |logging in, an LSC
can open a create reservation -15 WO 00/ 05662 PCT/ US99/ 15943 form As
shown in Figure 7, this form 420 provides a field 422 pronpting user inputs
for custoner information; a fie 3 o t ut_f, user (requestor)
i nf ormati on; EP&E Mg 4T, fmaé’nfl%\"l‘ﬁeéotl%@ Nb}i\gl\é@é)a lﬁl”ré ®nlnber of Iines
to be reserveth’.‘Br’Il"hlell‘rkecncl>e$tlsa SRMS Sedyert onIicore 42Pfegredubnitting the

reservati on 1 eguSsaindIce e NkRSErY ald N shA0UES s SAMLRLECruRNd bef or e
order provisionin the NRM 140 perfa In the

t
case 1) of res@Pv?lﬁﬁ WY rpgd - Fa%ﬁairfeﬁ Iﬂﬁfg%/ga%féﬁani I&g{gl g%gfgﬁ‘?‘mﬂes
checkiag the réseFigurerl refbust Hyailvist egbademepecid is¢lPebagenttility

Commi ssion (" PUen) uséll £5ir18- woﬁ]b@@&‘ﬂﬂﬁl whetbesrddhadesasyghi on request is
for a state Wlth?l_%5 mandat ed uentl ﬂwunplg %"é For .states.that mandate
'hé elhlﬁ t

sequential nunBBFPRES MR flf %%k]sn CHR3LE FnfdleR.g., a
current bl ock efdér0bHer b-'élartgcusédnmr fin BEMPUC T evesmiegingt sati sfi ed

i.e., reservat haeefﬁm@%etdf&ﬁ Elﬁ)é drks i1Blo0ahhenpuri@ntenAbegk of 1,000 20
nunberz) bei ng us a violati on, %targer ates a warning
nessa Elthelau po‘? %19&8 %f%steoerélser\ﬁn Y’ﬁ fig the request

agai nst certai ﬁabusclmbaslslw ulben Forrtur@;@mﬁllaé bae@ursetaﬂmednﬁyroml y be able to
reser veda cgrtlalhata;@ﬂt dn]Ea %ferQHH@eéﬁdexoantctlﬂtalgé am@th @ekipust be |
reserved and al |l ocated,fo strate a usi ness rul es
are viol ated, fH& g&‘}%’f ]rﬁcia&démalgl‘lg’%%la{}led:n f&ﬁd%%%e“r‘%ﬁt%ea ﬁ%?ﬁ?@ng nessage.
The syst em may eaksvedetrrariSRMSWhee herThane SBMBeeses] thenbers are targeted for
an NPAsSplit. bﬁsggr&éﬁﬁl&%'tﬁg?eﬁd%rwﬁﬁlé’f @:o'([j aég}te;ma Itﬁﬂé &Jeéelsp(ltza; g hten ?
war ni ng nessage i ispla e S ndj catin ected date for
the NPA Split PBmﬁ?i ﬁ: "@gg ?ﬁé LﬁHé Mbﬁlé%nalgepbllpﬁgg hd tQny war ni ng
message -16 %DeOBRI@fES&BJZI R@Tbu%m g drgenesarerh ¢is wudbati on | ogged, the

:C\IRM %/33 Em ful E)bb{ﬁaﬁ&? wlesslertnagéomuwstthby changinR@ihhecgt at us of TN(s)
rom

SERVED" avi the follo i nfor i on
cor r espondi ng PSRE Orl'l\rRaé“)ua el nge? eesrgelcr et g£ ‘N&%&FI 'D? Bga{"]ﬁ% user maki ng
reser @ i on; i EpsRaheteth®ogNEPLhuthdiornferrRes . pe’?lzﬁ)rﬁarléquéstanhgcame

reservation; i lsble@elsipmfr lsBhbosAat {1 rEerk¥l CoMBEYM $o His Dot 6 Of
Reservation , \éh # t he rllgserv]_f?NF% |§Sr1e(_:gsw re tEg’r: etc. 10 In the
i s

erv:Lce e erve a
case 2) of reserving any I@éldl Fac custoner "in a specific

NPA- NXX, after CHSE@8e¥ v%ﬁeidoﬁcr éau@%%lqrsedsl‘}b‘nﬁtlt@éﬁert ‘he ANRWPS9=E2m val i dat es
the request agabpstebetsid183S nuilbess aming@stamgws B thvahniyngegtesage and/ or

| ogs a.violatiQn, ;?I QQ%L% og?la n#datth” a?]{est Q%thqggfécl s made

agai nst state specl he request fits
into the curreitiphotksefves eemb%& n‘%f lﬁédgflhen'm?%@fﬁ”@séfiéati'—% is made. In
case the resersatieoned aguerirsdoesti®tsdrticenbadéhe anidr npAktds ock

their status in NRM from "reserved" to "assigned".
As will be explained, the NRM 140 tracks the
30 status of each number in accordance with business
definitions. 1In the preferred embodiment, the
following number statuses are tracked by the NRM
system: 1) "Open" -which status indicates that the TN

9.



20 of 1,000 nunbers being used and the rate of utilization of the current.
black is less then the state nandated rate to nove to next 1000 nunber

bl ock, the syx®$46dgs a vi ol ati on and reserves the nunberBCHPPPII4X he next
avai l abl e smal | est bl ock that can acconmpdate the 25 requested nunbers.
Agai n, once the rules have been applied and any warni ng nmessage gener ated
or violation | ogged, the NRM System fulfills the reservati on request by
changing the status of TN(s) from "OPEN' to "RESERVED' and, saves the

i nformation correspondi ng to 30 the TN(s) being reserved. It should be

under st ood that _Ilfgblperq_; r Qggeﬁgygcq{{%%tgl?ﬁl{l&g t he I&s&pg%e reserved

an agi ng process o?fareservatl on nu 1 05662
PCT/ US99/ 15943 waranp| 2ew t (ONRREE§3L eTH MRyPPsE o f d%lr‘-bty e@éﬁéaﬁt ingp days of
reservation pemnreg. oHpv»emesrr, at At scome v gambas eith 4ipent hgedt fd2 nandat ed

PUC rul es or b)él cust % quq)'sr ?1&\/4 Jed§ £XPLA Ned. "o-Eﬁﬁ"NW system 5

additionally cliecks fo<e a reservation period that has
exceedéd t he déﬁ&GPFV‘F'ésé'fl'\}&ﬂ §ﬁa5‘é$|3€idilqa1teé Featerdy N &3si BeeBund expir ed,

the system aut giBbiread | forc hargesohde &idtius thpicdtiat pEMEs)mba WPEN.

Addi tionally, [ r i 1Q,bg e,. i tion
regardi ng the reaégr vé‘ggnlrl\lgﬁ")e“l \é’g% ﬁﬂ“@fﬁ oggledglgn{%gdl f@e?gngggs)&gtgerm as the
NRM syst em supﬁ@ﬁiﬂ§aéﬁﬁnﬁhﬁtcé{ iPthii%rbff%é‘lsw?&?P% Q& G§StPﬁ9§¥ systenms may
t hen popul at e tsheivtceesprat WﬁcﬁahﬁbﬂmnﬂSSHﬁypi@.m@@tEdrﬁm TN( s) for

the cugfoner nyobepyqthg n%trk§hgp Ofn £ 1€ RLPEESnd % s kngttég%ers

personnel to enter a SeI’VI ce or to provi si on t he reserve

through SRVB. IS€IVEFEneFdss &R Whieh gurismberadsi agftdHiedd bae BeepH 214) at the
begi nni ng of 2@rbkiisi&hdd pr atEssist ber SRMedspgt SRND60vHenr sheval | dates i f
there is/are nms@%g&%eer%hgg%gsmu} E‘)?OQ'F?I&Y@C{ 10 AUSyiPefpre the O E

enters the service or v tomati cally passes Custoner |D and
Location | D fré®d Re SevsReREsPasrhtSEae NRfigates #het28 RiRV940 t hen
searches its dateakeasedffor taheu€ushenerbuDwand hoicaie mtllacedbfamatl on

recei ved from SENE. clfie TNRa13yCaf Olick dindehe RESERMED Shhso "l t he

Custoner 1D an cation I'D coibination th I ndi cat ed at step 216, the

NRM returns a ‘PESkFﬂal’é%ﬁef%’ﬁdaﬁHrtﬁec‘ﬁf%c% Ycﬁﬂﬁltﬁ’l?és iR R wi se, if
TN(s) are not frdmed undes RESFBRVERL B¢ giarsorordtine Custlesergeix anck Locat i on

| D combi nat i on, . hrNRM ¥ et llllrdnsw..ﬁgécg}g;e%t..l Ofmidh Statllde nunbers are to
be reserved first. wth the NRM 1 VID, 00/ 056672 PCT/ US99/ 15943

similafly, as iiRgicared etstds E;eL%Vl‘EFur’i%@'hfLﬁ}é OEH5c¥88, the SRVB 160
val i dates if tlespgnedchasabeEN( 8)savmeawsdr.veto frerfidm eustwper | D and

Location ID CO'H%'s%BhQrE‘t The ABM 140, aaaitRrsear shesi dd sidabakase S for the
TN(s), Custoner and Locati OHGI D conbi pati.on and]régtseow ggﬁaa val i dati on

response at sté’ﬁdfﬁolnl?“ﬁﬁscat NP RR T 45T TFNFLTP n°T&alid, in
whi ch case t he gpmesesse contNRMuEe, update HdeTHEsus exferthat rgpoesatmst val i d,

in whigh case tn'&ﬁxb@@‘é@)? pjon{lﬁwbhﬁlf{@* | datiseBchbahdiben.s irRuespaHat ed. For

exanpl e, the TN(s i N at abase but, do _not have a " RESERVED'
status, or, thé Uﬁyﬂﬁi}‘%ﬁe itaggl% SRt LI BLPTEFREr or both the

Custoner |D andfhtettrebto@ahmnmecae@ mlinftfear @nstfbfbrhegmatini tbieated in the 15
service order. slttathgeﬁ@r%mllﬁad eI L1 cAESS APE, 16D SBYE) L 02 GRS from

NRM After vall on ias i d| cgted t ste é%b s@ﬁl{ﬂ% gzhe Service Order
is sent down st é§ FortHrVCEREAT ALY SRGSTE M 120%t o nove the
st at us3®f the mtesibups ¢f omFRELSER\/EDEt@JJASSIPGNEESS thus allows a

number that has been disconnected to be availlable to

the customer for some time period, in case the customer

comes back and wants to activate the number again.

-10-



20 In response to this notification, enploying the sane validati on sequence
bet ween SRVMS and NRM NRM changes the status of the TN(s) in its database
145 from RESERYFPF6 ASSI GNED. The NRM t hen sends a respon&/¥a¥ks940 t he
SRMS 160, as indicated at step 25 225. |If the nunber status is changed
successfully in NRMthe TN(s) provisioning process is perforned, otherw se
the cause of the failure is investigated and an error nessage | ogged.

Havi ng provisioned the TN(s), an order is 30 subnmitted to the billing
system Prior to submtting this order, a notification is nade to NRM 140

from SRVS to update the TA\I@)OW'ﬁt a‘;,Hénfa{ q;gs,%g@ag\ﬁ;g‘; \QDQKI NG The NRM

searches its database for found - WO 00l 05662
PCT/ US99/ 15943 bRl EROTRE 1R 519 St aﬁﬁ’él%ﬁwd tﬁ’Féfp@FYCL%?%r a§socF%11f?- on, the

status of the muhbesrislThahgeeironWiRKING) tasthen caétced namberep 230. In
the preferred gl ﬁ‘ggdbgg # alq\ﬂze%e'lgn%g'@ dNGS5e REsrfe dldl ff%rengmari,?{.%s t han

ASS|I GNED 5 or, erent cusioner assocl ate Wi't’h t'he an error

message i s | og§bati NeFReUr ROTtREGIN BRIt the £ATT ATV IR ChEUSGABRF /i s stil |
changed to WORAl NSpras omibcdisednatred emt235RME! tTre= HRMS) ther not found,

then an error IB5aace f3sdAaded in, the &f (brhogisd it airss;aceust omer

di sconti nues service, i Ssues di sconnect service order for the

TN(s) and the dPSEBARERt §% l\ﬁMoWEFb‘i‘féd\I% EOhBO%G thaFe BYFPRER- bRrt ed
nunbers, SRVS nabiheesddNfi¥dse whangethdie asteaktifeofitdly BNESpyned I SCONNECT.

Parti ch arly, N%Eédl@té‘t‘?ﬁf cheg éégo%trﬁ’]:@a§,§tlfl0feéé}%lTN(s) Custoner 1D

and Location ID conbination received with the notification. If the TN(s) is

not found in tAFeIHAREDARY, Ithéncuntertorisr@ssigret & WgGed. LA’ i ndi cated at
step 235, evenbeflohbe twinberarraera 2erdifdageenthste@tnrs erhand” Y&RKEd NG' or

has a differen t i . is | ogged and
t he stat us of kﬁggzuﬁgﬁeﬁ%%%aﬁégﬁ tid téﬁc%@%%ﬁ‘éﬁ%%f%f%ef theg‘gI]'N(s)

has a "WORKI NGuSsfdt EEattWavaEho?n%%rTﬂegfl?% G B8
" DI SCONNECTED" std312betongulitwatbd Atrst emr24@r. Fi Qlurthed culsmotnhe preferred

enbodi nent, af td%ro%ag Rk Sr)unﬁ;eﬁi 'A% bﬁy C@ﬁ@eq}konur@;mgggck &4 agi ng

process is initiated, Aging is process of maki ng a di sconnect ed
t el ephone nunb&PeuREVET %Polcérffdrerre Buphg gﬁﬁﬁﬁ?bjt]o”e‘{not her subscriber for
a specified perdodnédbttatmn Aenagrn"NrPRENVak ancémudes izeyd bpéeific

announcement t%%%ﬁ&”é @@Edﬂ%‘é’e,aﬁhé{"@hhorﬁscotr@etﬁéaﬂ%é ehgphape number
i ntercept period. upber -20 662 PCT/ U899115943 di sconnect ed

when i40is no Ipﬁﬁéplﬁ%% Jt"“t?urec'iut epiﬁﬂ%ulta& Equi brighi@Tofiéd t8r thtased by
t he di sconnect iisgostibsde i dfeMCaf (tkeoaskidhee afi bige pircdess provi des the

aging interval sthatighe 4 %obﬁﬁé@”@@&&o‘%ﬂ:@&u@dﬂ%éo@' ﬁ@@i‘uﬂﬁCt ed TN(s)
is again avail g}bl e for S%&r o ﬁ: é} he rul es .based ‘&»fn the a process
are inpl ement ePEVREN TR T BY R emﬁn:’lc CRRR gRYF cf’kcfg'pa . Figure
5 depicts a hi gledkadihg vimvenfcomhanyd p@rteiniac ofr bekephdngpnameared in t he NRM
systemsl40 for 10 perform ndieeah AYNMElertaktalididly thel NPS) afgincti ons,

i.e., reservin roceSS|ng Qr for

cust oners. génR?’Ir\%/n €f;rhtre‘ §R ﬁgé e?‘ é‘?gppr?vﬂtﬂ%(,sataé%oxﬁ[?\{%%ep 301,

the user pr ow d@sr,eé@gt:@mlquo@hﬁat $10$1t€§1ﬂ:r$u§b apel et gegvinanme and
order entry and provisioning processes to provide an

overall local number management system having enhanced

30 functionality. Figure 2 illustrates the NRM system
architecture 200 having such enhanced functionality.
In addition to the components identified by like

numerals described with reference to Figure 1, there is
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15 address to NRM server 140 to obtain the Custoner ID and the Location ID
The NRM systeminterfaces with CI'S 120 to obtain the correspondi ng Custoner
| D and Locat VShoU08$6E nf ormati on from CI'S at step 30l1a. The E¥BUS$BHENMHhS t he
Customer I D and Location ID information to 20 NRM at step 304a which
returns this information to the user as indicated at step 304. If the
custoner does not exist in the CI'S system 120, the NRM GUl provides a
facility to enter the customer information in the CI' S database and obtain
the Customer ID and Location ID. 25 Wth all the essential information

available, the pl{so%dagoghéfféﬂ%maeaaﬂe%ﬁ;e&egaﬁa&nég%{e e RAbEENg TN(S)

as indicated at recéiving t reguest perforns

a validation pr%@é’é‘énﬂoA%%’Pf%Fr\ﬁﬁéPﬁe?Y?W I\QX%PP?'E)O?‘?%I@D& IA8t. If the

process i s 30 naiidhoikaptemdhic ypropessrisdtons. dhtabhge relmstedtnunbers) are

portable, the “%*M %Skﬁ%%ﬁrfe&l%' | kéléx%?orfee%%&%é}i&? d,fuest at step 308
o

by: saV| ng the tin base 145; placing the status

e in
of -213 WD 00/9RSFE2PFAER} Jt’thOIﬁESER‘%’E[? 9 -andPRsNEF nSHHEN 3PFowi ng
PCT/ US99/ 15943 nartfeorc&atenmmnm;iondpr@vide& bg pocal Mmpxcidngk bei ng N
reserved: 1) NafR/eiRgObuide UBhn) ! nflis MR 59&9&@53% a2 mp' i)

coments. 5 Figure ustrates an exanple | enrent ed
for porting TNEPMRGnberalt o SEFHIREE ﬁa&\yﬂﬁéﬁ CELRE" S)l\/léindl for a
custoner. As shmmresenEsgardt@ibaskewbthin moavsdeplsaerﬁs;elaj 1433a1pronpti ng
user igput for ,eustoReg é@énﬁrl%t h@@elﬁafﬂeﬁi %%Qrééé PJOJHJt"'cRﬁsl-”pUt of the

porting |nformat|on i'nc lines to be ported,

and, a button |WBedspd f%ﬁ’ers%’fﬁﬁ Pﬁ’l E)I’c r?é‘ S@lAt P‘ﬁé M%‘Eﬂ%eé'tentFFBﬁF?rhe exanpl e
vveb- page shown {'"WNM"QuremBondriie 189ewhich prravkdethei dmisar opti on 438 for

presenting 15 g,MRhspagengnaRldng €8s Mtﬂpﬂgm&sﬂ\lﬁé& f01 oo NPA- NXX away
fromthe service provider, and, an oPt esentl ngpa web- page

enabling the caiftdirst fohlGrthdrerhs Ti\l(Igg}ATf"g S?ﬁs etfi%hg back to
Fi gureld, as i ndixkdiled manaibmepsgsaemtﬂnatsawswwltmm anfi the particul ar
TN(s) are reserpggdf OE;eH?Pcé?‘b'&td%%r1!1[%,&‘1}1&0?%{79@1&&:&0 kRapson. After

searching its database RM 140 responds he val i'dafion request at
step 312 as folARROWPf 1R RIS & aﬁ?c}huﬂﬁbéﬁhers@s‘é?%‘?rf% for the 25
Custoner |D andidteeabcenwitd; NRMen40hever goeEsheonét NS ;9% herese, t he

numbers are to g Sresecyed.-d 'Hy%tlc\é‘lw ﬁékesa@%lfﬂtef\f-‘a@es a%hbﬂ&'ﬁ cated at
step 3%(% the SRVM5 160 val i dates |f8%2% tlcul ar N S) ire reserved for
0

the custoner | DYd™REc ST SDT58° dSagai n sear ches
its database f@. a-hesTMisys n(aysb@rr@mpl@@m@dwcahl@maqlB,c@ﬁbWhhli on and

provi des a val ilatdy@nak gsPONSRndheayi ng either the TN(s) reservation is
Valid, in which case the 00/ 056 2 PCT/ U 99/ 15t94%€§r ocess noves

forward, or the TN(s) re%ae?z'i/laﬁullgﬁl?’ RO 4P FRe §e the cause of
t he val i dati on desiilogr élmram\pésﬂlgareoﬁ @Hd aesepy brd | lagygadacgefore the

Servicgs Order isAeab dpan, &t rcgaghfgpz REREa%0R1 BPstdm JBYS 160 asks NRM 140
to nove the stattprgf tpg }punti%r SE7 R RESERVED t o ASSI GNED, The NRM 140
t hen changes t He 'St feus of ' Fve Pnlifberc 41 é’s oR5e T o 1TH°F R8I FFT cation and
a response to theguwes§uBseken Psfé‘—ﬁﬂtﬁ%‘kreto("tCIQBBSRNS‘-QL?GOVhl&b LAadkcated at

step 318. Tf thenl@répabetarst dhdast sy changrdasB6e esaiddd ybijBchRM t he
process moves fQrMard,; of NErW 8t PEocalse Rl oLhe LAl £ s investigated

and an_error Iogg
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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In the preferred enbodi nent, as indicated at step 320, the Nunber
Portability Subscription Manager 15 ("NPSM') notifies the NRM 140 to update
t he NPAC st a¥0490495%€ d for the ported TN(s) to "CREATED'. ACTasIvises3anunbers)
are provisioned in the switch the SRVM5 notifies NRMto change the status of
the nunber to "WORKING' as indicated at step 322. The NRM searches 20 its
dat abase for the TN(s}, and if found with the valid status and proper

cust oner association, the status of the nunmber is changed to "WORKING'. |f
the nunber has a different status then "ASSIGNED' or has a different

customer assoct ghech i) bis TN b SLr OLulgnliogged gaandrd he status

of the nunber TS chan e as In |cate at step 32S.
Then, as i ndi cah@éll%tbesﬂlééegﬁwochftth@rt ﬂlhé BoreeptTIUAY) 1By Bighevisi oned, the

NPSM not i fi es t&enddRMrqO thpdméle 3dierPAC NRMtarsd faIel dot proA(dd VATED'. 30 In
the instance V\@gg I e %Iglgg I8 %qge adi %SRQ”?ﬁtdﬁefre‘Pe&@ gf:é({i%ng@r a ported

TN(s) and the di 2connect: T4 provi si one not i f| es NRMto

changeSt he st abii %3b tthatTREeYides BMswORNEETPreck] vithoohabeen
PCT/ US99/ 159435§§t&ﬁsep 133Qhofrl g Wee Undekktbbe tEhHEbﬁratba$aﬁefiI]fjfrﬂcr£nt st at us

t hen "WORKI NG’ I t t i ated V\nththe TN(s), the
error is Ioggeag%%la agl g’é:g%géggfmagyalggen%eaéig%&chan ed to " DI SCONNECTED' 5

anyway as indicated at deephawn inTHE INPSME { &kn fd‘t?erflué§tmﬁ¥ o validate the
" DI SCONNECTED" i st @t fibfeetf wihp TN QYRM upglaemaiwanmdma@f thbge dl sconnect ed

st at u% it cont acts NPA%‘lngtagonfl Jat 't8” @@%g 2?

di sconnecti on, & Hot 111 es he non- MCl
TN(s), as indi @%@éﬂ%ﬁ 1§t5eﬁn8h‘€)dlnﬂ”re CRIMEN 1&%0@3*@0&5\% nﬂWhJeBQ egdest from
NPSM del et es the swredVkiorkbtétioh tape10RM det adasay it boturither regard to

t he LNP functi &ﬁ; iged Bysthe N‘?ﬁdé&ﬁeﬂ&éo,m@%ﬁ%@rﬁfstom can 15

port its M anot her carrier it thus
remains in NRNFE%‘F%%@W\PFH' 22290 ASSAG ' hdredt ()trhosﬁav°'b’ﬂbefas val ue as
"PORTH® OUT". PRatinguardeyvetrberdamM ehaesespideessier indvayingpti on from

t he LNP- NRM GJk&%(é4 do"‘@r%hkféesfé}hs 1§0d%ﬁ%°9h@ﬁi%§0 1BponMpting the user to

enter the NPA/ the " TN(s) es t out. The user nakes a
request to port out TN(WthTﬁ%théﬁystﬁlérrNRﬁ@ %‘}Hoﬁe§§ 170, t9Re NXX i s
portabl e or nofkuntfidrotofpemmabs erd herentheypaestissHlst apsbais ttuis ast ep,

ot herw se, the {}l&@@;t&@%ﬁ%éﬁgéﬁ;ﬁ@e cﬁﬁrego Elﬁgél%ﬁb% y. changi ng

the porting indicator fting out cator is
changed, confi PEBLFHRFISITeRBSPHIANRE WdEP. 2 VHRPTEPEASRONERE? et urns to MO
wWith its MC 38eddés), ThaeNRHr fudn)dsnadiPagt 070 i o cldangedyt tha itat us

depicting the pugber dsJu9LeREM AL %”%%Egmeghse é&%%%s@”t ﬁiérg?(t TN range

associated with the custoner returning to MClI. The NRM ¢ it is
MCl's TN or -2%an %%WGG@YWWQFTSQYQ fRtaPase Lhe FRFnber bei ng
ported in is aavdlladlN{ sjumbhes 4dmodNEVedr vtelsstiditsganrecestehe Port Qut

processg bef OreAhEé%f%n%Q%gla@tMﬂsh £ NPAGe £ OF £ PRLE L NEWE hes (Gist omer  back

to MCI. Then, r? | aced
center arid ser ing sw1tch for a number that a customer

is porting to the carrier from another carrier. The
NRM qgueries 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. O herw se, the user can nmake the request to reserve
the non-MCl porting TN(s) in the manner as described in view of Figure 5 to
pl ace the nuMsE/OBMEk i n "RESERVED' status. In the high-| eR&HUIPEAMI agr am
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 NPSMfir st
passes the non-MClI 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 tg J @Rgatmtﬁ%nNg 1§é@tltb% folwal fr Cﬁrmeedm@%xn@wh t he

-

status receive esource 20

om NPSM Vi a t h‘e{ [3
managenent fundtit&RaF? tSAYFSvrd&lth \éﬁt Nﬁﬁles%?%rﬁ%(fwéﬁﬁ | 83 users to
performthe folavadilayleuitbercthier adknbyf tevd rettat agniggrer y operations: 1)

tracking numbers wth "Ff@%ﬁ ED’ ok AL 445 'NpAk %a&&@ﬁnﬁmﬁ@ssm@ 'WORKI NG'
Status;_ 3) tracki ng TN( s ported out 513[ ot erﬁﬂ% carriers t racki ng

MO TN(S) Assi gfledBigh Ciusrt%‘]?@lrs begongs aciitg M L98% H° iS55t §Ei§p5}r‘1%jed st at us;
6) tracking I\Iom-plﬁﬁibpmJaimerﬁza(tEon:tléelsTlel)@ fwonht HEREGERIEDab8Eat us; 7)

tracki ng non- Myl, snunmippl SstgaPt%r trﬁidr.egl\léﬁsl)eé’“lrnla1uwé\@us§tnﬁggsru§és tracking

non- MCI nunbers (Ported 30 TN( s%} assigned to cu orrers t racki ng

non- MCl nunbersthG‘IboP"péd““ﬁ\?( SPPLynigQ & SPEP Sttra£8k| ng nunbers
w th "OPEN' Stategslatignsuggesting -25 VO 00/ 05662 PCT/ US99/ 15943

smal | ey nunber of bl ockygyaiils %bklaa;&yréymﬂﬂlaAf%ppa%l135%) afigerying on
TN(s) for associated infornati,o se queries, an LSC or O/ E

ach t he
user enters th&®meA HWWMSE FﬁElY}rtHeesrana}é%hl%c i%PRE’ NXX, or a
custoner Nane. eipeciel atNPA apdétsecacan affecal seldmhqer hombeds ardd a

customer Name 'cﬁ’la%BEeEI?Qnt h%& N ﬁxéémoiamiwnwéé %‘%;%f@ Bhpipes S to
obtain the custoner |D. he case ers ﬁ-ﬁg ' RESERVED"

of n
Status, the NRM“§y§Pe‘1‘rP‘?ff"iﬁntﬁ’€sN5MI ?%‘i li?fselUl nﬁ%(rgﬁml}eﬁ- Fé ed status
for a i ven NPActhRALXXX Fdr reamahge, far I\EPAcaslotue,r N®heuegpesi fically, in

the exanpl e Welm:a%geo‘lé&almm wﬁl&%@m&xst EﬁeNﬁMm%rg 8RESNRed N NPA,
NPA- NXX, the |ine_ranges .or sto in.the 'Reserv tlons query"

di al og box 452 2hf§M1BatcH & s 8§e‘P ‘id:ﬁle&aa‘f %nﬁ‘is rFé’nﬁ #53. In response
to the query commheds NRMHe/OR¥edathlesse tad dheatpeorfratENEshebel onging to

t he NPA or NPA- NXX or cup;lt gl @eﬁg@it@aawhrigh B@%\(ﬁl@w skkatye and then

di spl the TN(s) det u Qr. ex; a use may

i mpl e%‘it cancé tz?fnf"gﬁgo‘fror eeféglggea qﬁdef%'r {5‘1 CJUI%EE efl%alsé??l% IarI y) the
user submits tHibe aMryysten Hd ONRR bllaealbmtland digerselodcthehe TN(s)
desired to be cancehednciihr m@%éltb@m§tdaﬂsh$tmes reqisesth hea cancellation

andthe syst em changes, t he status gse .2 ZRESERVED" to
"OPEN'. As anotor‘]:re}il‘e g%ﬁf}‘fe( %ﬁcﬂs?g“ﬁ%}% 3 l&eglry{gc%o e%t 3’ rRée/servatl on
period for a TN{YPuIhftle wak-despdniRf Cilﬁe 1¥Hps)efDr- mrcﬁeﬁﬁévm ension in
reservagion is dienbe materading cRMI@G) g vodesdthepanplhet eneweord of the

TN dth 30 t.es _t t b,
Shf)\?\ll)’] ?2 Fi gﬁrgsngr Eoru!tO 2 nge@;f%S&{%&gclﬁgalg&é erSS%eghﬁgngl NGaS

status, NRM sysSth&miprbvPessdes| Fﬁﬁt@merm(@f)ormzslon such as the

customer 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 Customer ID and Location ID
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WO 001 05662 PCT/ US99/ 15943 in working status for a given NPA, NPA-NXX, |ine
range, or custoner nane. Particularly, in response to the entered NPA,

NPA- NXX, t heWPiop@s662anges i n an NPA-NXX, or a custoner NanebCTRER/Ee43r ches

t he database for TN(s) 5 belonging to the information provided in step 1
and 2 and has "WORKING' status and displays the details. For the case 3) of
tracking TN(s) ported out to other carriers, the NRM system provides a |ist
of MOl TN(s) that are ported out to other carriers for a 10 given NPX,

NPA- NXX, |ine range, or a custoner Narre Particularly, in response to the
entered NPA, NPA: the ipne es, PA- 1 Qr Nane,
NRM sear ches tEﬁ\f(lc)\iP%a 1§E’e OH q%ﬁn% hav nga yporﬂl?%(a% 5?Egﬁrq{%| cating
"Ported out" afRHSHPR é%aPHeL‘ISa‘F%IIPsmﬁ%m%W% eNEY &F $%eRcking TN(S)
that are assigpegatuhidisteteiss tiies NR¥osmat esh prowh@esaskrsds of MOl TN(s)

that are a55| gngg ‘]L:? C&J%ttoggré 56’1 algl \éﬁ@uﬂ?ﬂa% I}!ﬁﬁel}l@gooé ﬁ%&air}ge or a

custorrer 1 cul ar I h response he entere NPA- NXX
or the3li ne raﬁbésCWE’rFOa}‘FrNFlAeW‘bre%}Séuéfloﬁ%‘? NetireeY SRRV $€@r s t he
dat abase for Tigg)clmBvidig pbovASS ANERCcist af uso aditt et ihbayﬁsﬁchﬁaxdEt ails.

For Lhe case Sh,abetsagll ng Thodd Ntk Buge! 1o 2%uR ausRanded, shatus, the

NRM syst em pr ovi des ist 0 are in a susp en tus to
custoners for APgRRerFa@@%ioRPAD NXXhen natr ahge, 2 &hGUBFBFrer Narre.
Particul arly) kaqﬁ@s@)m tLasthef emt @) eehi NRPAY oA I\sD@ﬁ,tutshenl tiee ranges in

an NPAyNXX, or N{@I\'A h for TN(S)
havi ng a SUSPEEIE)% ta ugggmﬁgl spl a @hg g%tt;ﬁef QQ%—‘ g?ﬁe case & of
tracki ng FortedNTR(s9 ¢ i teR 807RES?EFNEIB‘USF%U%SS%%%RWP@%@%% ovi des
list of -27 H@aDDAkQ}Eeﬁ,G&hBGEébJSMHhﬁQ@BtNEI rél'é.\d(zsbattllaat rafeedtn forf eserved

status to cust g_ﬂ?y?e{&{te% Q.h\{gp hfg( nupéa% I[\%%p %g%el\b&goﬂ’i cust oner

Nanme. Parti cul I'n response e enter ed the line
ranges in an NPASREXnGrthe Eﬁgtl@)’ﬁ%'r %’el\lgﬁ% 14RmEasasshssthfe dat abase for
those IBN(s) haveagest," RESERYEDisd athss Tand) pominbeg s)ndichah@ing ndiecat i ng

"Ported In” 5t§£9§u§ "@h'e' ];vﬁi(ép' oo %%Ei«’:ercé" ﬁ%@i@%ﬁ@%am& P4 1 ng status

and porting conpa e exanp er screen 450 shown in
Figure 9, a 10r9§1é¥n-‘}r§f F?PO@FHBGWWQW%HHetQpW%ﬁlS@}B agoladierted K& NRM query
screen for brisgepgup. ported nunbers associated with the custoner for the

desired NPA-NXX. Figure 0, igo%e%}@&a%gdm%tpagﬁe%sgl.g 460 show ng

the results 465 of a query tor a custoner ers I I ncl uding a
col un?0467 | ndiréaﬂ‘ﬁgt]t% °§6F9Pﬁga‘fﬂ}rﬁ§§|leéo 5ot RBSTREIMCT | e,
NPA- NXX- | i ne, aadilstyanen 46B i ndlistatieng abe, EOr tiergrnindeds, st at us. In

col um 464, Fi gegep ]y 1acyu%§1r sﬂaﬁ’ow} ny :clugttgmép actd %%e%@f?@"t@@pl sel ect ed

reserved ported TN(s 02 for exarrg 20 shoul understood that a
cust omer desi r MRY- t otbdiCeC3FEs )r\f%lﬁlr@ﬁeﬁl‘égp‘?ﬁsﬁédzdr M5 VRS Hddber, can
i npl ement a qu@Nysfrdrhd hiss webo fagedmientat$ nche\NRVA/ KBt andallie y rel ati ng

to porjsed ”U”b95§1r§}'01‘}« @sa%%[ae%‘t@f@@n%seﬁduéﬁrtﬁé) rS8be¢ pi g desi red
reserved ported TN(s), e 25 cancel ed and su mt&% cancel I atl on request.

If the portingSPPBLES! gne'f enBESGEIA O TRALET bt S FRet ABSTNES)CE then the
sel ect ed port edeFeks)naramyddCét Bacfliom THés NRMda alwasemetrnitase t he NPSM

has started theppef#i NG -8KESStRd fde oENoSE , udRSMrftler-8t tgancel s the
desired NPA/NXX and the number of lines to be reserved.
30 Figure 7 illustrates 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
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30 processes associated with the TN(s) and requests the NRMto del ete the
porting TN(s) fromthe NRM database. For the case 7) of tracking Ported
TN(s) wth aWONUYREIRG' status, the NRM system provi des a | PET/USP/ISR8 WO
00/ 05662 PCT/ US99/ 15943 MCI TN(s) that are in a working status to custoners
for a given NPX, NPA-NXX, |line range, or a custonmer Nane. Particularly, in
response to the entered NPA, NPA-NXX, the line ranges in an NPA-NXX, or a
custoner Name, NRM 5 searches the database for those TN(s) having a

"WORKI NG' status and porting indicator indicating "Ported In" status and

will display thg,det ahkhﬁf&ﬁ {@168%€ $) i d BEk! B BULAGLINGS) Wi th an

"ASSI GNED' status, the tem provi des a TN(s) that are
in an assigned fs‘teétdléz?opﬁ?fgﬁ‘b‘ﬁ@r é‘SFBrl%P‘g'isvéfﬁrNPXStW NXX, |ine range, or
a customer Naneinfloamait¢ohard y)idld desponse timot hﬂpetﬂtﬂasnedld‘dEA NPA- NXX, t he

i ne ranges in neN é@é; t.he dat abase
for those TN (s dahllw ng SIQEQ'%EF%&IEBHStat uszsa%rp%rtl nl |cator

i ndi cat? ng " Por{RAg NX" 286 atRR nyReRi PE HHRSA &P PReT8RREVS folrof"—h?he case 9)
of tracki ng PorieafheEN;Sinay td b t'tSHSPEMDED7 Foat eabmi tiei fdRMheyst em pr ovi des
list of MO TN e suspended status to custoners 20 for a

gi ven NPX, NPA-{%&EQI@'HQ{%E%] ee,a‘;tor a custonmer Nanme. Particularly, in
response to the entered REPE NSALRRRIVAREOD iGeSULERGEE FUPTHFERPA- NXX, or a
cust oner Narre HMMoeeare hesddherdat abasend 0xhehos® TNf Perdfanimegaa

" SUSPENDED' ndi.ca t ted I n" status
and w d| spl a q}&ighd%rgg 115{6&%50 & ehg%s%a{%#z; E'ngpac |\ﬁ81r TN(s) that are

OPEN, the NRM %mdp%‘vw%ee%ﬂaltm TN (B vt PRt FRELIMISS i n an " OPEN'
status to cust atterckihgr the grassarvilRXon NEAgUNDEX, abahest astge,e @peaiiist oner

Name. Particul 3&&6@1&9&?1&?%‘2&8&%&8& t"ePtR;”'t ergde NPA | g{\'PAcNéék fge line

ranges in an A- NXX a ‘cust oner RM sear ches the data ase for

TN(s) havi ng arWhe(HbEi’Qr tg?a’f%%e%’ﬁﬁlﬂll Fe%}fessdﬁ d¢ tRE YeitflsWithg Wwo
00/ 05662 PCT/ Usgdated3séquerith@lcasebdiing he Foseptaseendbltedagdety t he NRM

system to det il gie-the) SIMASInG! A6k Plo WeBkacaPoble Qlnpati STYing o

reservati on request Int scenari o, RM user enters the NPA-NXX and

the # of 5 Ilnefs’-t(sc&ﬁ‘ﬁP) € The IQRIVFJ%%’FEI"FESOCtkhé’fdét AphReingdugrdpl ays the
smal | est bl ock BEvaiheabe, ruhelarkel hott dret rsgfgedst éde nuntrererohtTORS) .

request does not fit into the current block of 1,000

20 numbers being used, the system logs a violation and
generates a warning message. Either way, the process
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 violation 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

-16-



For the case 12), in the preferred enbodi nent, the NRM system provi des the
user with the 10 general ability to obtain all information regarding any
TN(s), regarW®PL88566% what status the nunmber is in. Thus, fRAIWPHNESISKanpl e
web- browser screen 450 shown in Figure 9, a user is provided with the
option 459 to select the NRMinventory query screen for generating a 15
web- page such as shown in Figure 11. Figure 11 shows an exanpl e web- 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 for entering a

desi red status £or, L he, MALS o1 0oho dcackedne Thiy 2, e Yol eyl 45 (ot

shown) provi ded°the" User i nformation he status o cust oner
name (if assigibBa, TaRRKIATGGr TREVRF VY fcﬁ‘tanalﬁgus’f]b?re‘-‘rt)at“tghéf Wesland VNET
(identificatiofrorf "oPEN'pais OREBARVER'S einded sthenguttixerfol2bwihe NRM sof t ware
architecture i q%sm&&g Jof}%m%ﬂ%éyﬁ& & ftﬂa%wgﬁlabéllxﬁgl $elLPkER. i NtO two

mai n concepts: onent rise execut \(/)vﬁr am such as
servers, appli dat Né‘ﬂ%/nbé-‘tfcﬁ& UBEE. ma’%%ﬁ’d’ r??eFY%ﬁ%r%) pPRe and
re-usabl e sof t waEe SOnbeébrcEr ithe pengon ma@e@bpﬂgtﬁhanﬁs@byeciom asses

br oken on funct.i.ona di; Iogi c. By
abstracting al 192 J:uQ #Hl]%atIPZ%gé?gb&p% 8?0?%9%%(# Ué9§?li€> and
behavi or into z§‘e§ﬁﬁ1’?t35‘é"t of7 i r AnBhRET HhEsE8EST RGN é\?elfgq‘éﬁr%de re-use
is achieved. Therpoétware Architecture Diagramillustrated in Figure 3(c)
shows ients or extern r 2,0f_ 5 DRV, s [ ng with

t he NRM dat abase 145 vi Zine;t?%r %g%gl%])'?erff gtcereggrlos |Eyrg} g&%ﬂ@ég{ﬁfé egi stry or
CORBA whi ch ar &Ndgt 898 Hrovsitaray Hh st rSosGEédc sBFA afkesed syst ens

provi de an applregata0idt aP@eatngs i sildriftaed, 108e tNRM @sMBM f r amewor ks,

depicted in Fi %“E?g%&ﬂt% 32 o0EM ! %cgald{}%%sbﬁghﬁ%é e%seg?igl | ng NRM

functionality. € manner descri I'stry and CORBA
systens provi deesgeptenteragadsdehadtadny a'l‘ﬂ(@)f %‘é%%ré\/a’tlloéﬁtl‘{m TN( s)
queries 114, Tblﬁaltsb@ém mdlv&u@a&tmn b¥6 thande&oske: menagae 15 functions

118. As shown i_n F| re n ( e N gompanent _architecture
defines the di fPeren F éecig- %o&cssrélggg (le(I\)/rlf i s%%r £re™ system 140.

Thus, as shown iifnthBgm@%f(tb)fltﬁhénWM%WéifebF d@é%@ PillZOO%andl es
requests from gliiggt ssédatcrd@akhwvi t&sewinebnas h&ancan takeexiadpl e, to

verify TN stat lf%ﬁ%?ﬁag:&%&g:%&ygs%t {"j&%g’noth%ngRX@tg‘G&ecuu%an%yg{g&

communi cates w t nessagi ng, as does the NNM
client20180. ThEENRM &) nWherssReingmifnt A08s the t FR¥h@ICHE13§32eiR™20 vi a
Regi st ry nessagifnghtoc@eterith®16ukt DEETesmNdhAddt es Sssddd mdhaatades Assi st

agents, "for examRbecol I EIRNLMED O SChBLFhae ) byklan g peb ser ver

(Figure 2) to reserve Vi a ecifica 1l44a
is 30 the huma® VAPERFHRE a6y TEFBRYHgHee SHFOSTF o%’sthlﬁ’ortﬂ"ﬁnﬁeﬁﬁnbers and
qgueryi ng t he NRMadatrbassmalllestNRMEoNMIEES @eanaawedinnaddzel aae t hat al | ows

user ess to Bro Wi L hathen n s such -31
o 00%5(5:662 Paﬂ&g’&%g 159@91,&%1% W6&In Mk 2L hENFAUs ddvanLage

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
"RESERVED" and, saves the information corresponding to
30 the TN(s) being reserved.
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 allowng for future
scalability; and short devel opnent tine. The NRM QU 144a is designed using
Veb Obj ects (‘Xﬂﬁ%’? ng a cgi-bin driver for comrunicating ¥§¥PSMe45 bj ect
applications included in the NRM Additionally provided is a code nmanager -
QU 143 which is available to support analytical, reporting, and report
distribution functions and represents both a GU and a process. Code 10
Manager processes data in the NRM Database 145 to apply various business
rules. Business rules are applied by NRMto conply with federal and state

gover nment Wan%%taﬁgléegt&t@tm@he seémwew pa_e%vtlee nwedmtlmonsbegul atory
busi ness procedures 15 Sp. ? carrier. [For exa sone rul es

di ctate how | oi§Y§ fi nB%?ercfﬁlBE P%E%%l@ed%oé'ﬁaehovpfﬁné’aél &gge%ﬁnect ed
nunber nust agéalsefionpobedanistgtevaihddied PUC auhesw asdivgeaehomeretc. Wil e

sone business rid,884ar ea@tmllllegeng 1 ZthdpderiBnggersyQiher rules nmay be
applied via: the NRM aul ]B£ oW n onl(\éécertal n nunbers as avail abl e
at

for assignment PA9a{1REM §S( Ba’fc’hn‘? INRADF P Driodical Iy to
per f or m NRM Datrzelsaseatlp@tatE&'mdndhaevlms iaxcekded npherdafmatlton 25 of the NRM

Dat abase, i .e. ’re'sgﬂrjé‘@léf@}béﬂo\&h' Cf‘ftaherés%*%‘vgﬁléﬁ eléj%fdu@t‘adexgi’fe&xaﬁm e,
many st at emandate e for each

&1 rules are included th|nta téfss%
state): the app SpF‘Vﬁ'f@“taéHIo@atéc?H}ér Shy PRI °8n®
geogr aphi cal 3@N(gtatd oPPEN. t REINPreNLY . ThétEodehd/hresgavablion mrovi des an
overrige funct Ibe@nfﬁad@useﬂaest%fbutneemrm@aralﬁaStreén@@,@&%atf@mr or other
speci al ly authori z d user easj E gogfﬁ n g to -h32 WO 00/ 05662
PCTI US99/ 15943 c@t?e Fi g ]a‘?ﬁfis SPHBSSH &S BPt%rﬁﬁ &EPSoNBMpusi ness rul e
that i s non-reguisaenr sugpar tryolpuspert fanedori sesdratatigmbetstuny be
reserved in bl egks Qewtﬂa@i tAEADSE S e kBES: thaypRQivEhe 5 NRM GUI
applies this by on£¥ | om ng a sales agent to reserve 49 or |ess

sequenti al nunbér8PP8F5a customer. The Code Manager GU can be used to
approvk orders for a prdibstisonirredreedite, TN (gl , B0 tdye gupeomef sequenti al

numbers. Anot hemmt@rexetmlr@ﬁf s8epOdr re@llpabebys busifmessneul.ectdat my be
applied by the y in ne(:l L en[:\IRM Dat abase tagl es, are desl ne is the

assi gnnent of §/FURBEFCY S 1, FCaFPrel ' 3 SREYER RheT nit & PHAR SR i tch is
avai | abl e to seegeryged grwnhaxst shro@ie SRMS -a ﬁnnﬁe?thesf yéswcoHht ed with a

rﬁte center (vifagNEéSa, a’balt 1ﬁi|é1§EaE€dFHt9\/sit$3ip0l2Qd t@tqge %‘é’bﬁ.ﬁﬂlné/\]!t%" nor eI
than ope switc ssibl e i gnment e.via one of severa
nmet ho i ncl udi rlfL QZ g?ro%el,sgal E’g §@?55 ‘% ?’é?a fglrﬁr egaib F&%i vi ded

geogr aphi cal | y,lfaﬁbeﬁ%l ragr ef @Iﬂmb@céﬁh melrﬁaea@h(%)r d@ratbeassigned to a

speci fic switchusgengr aphital, ¥estaltire BYEDEA S tdttensa@v@aéi re service
area are divi ded qamon §1e16r5ult | e swi.t.ches._ in aCu ad bat[gnmétg schene; 25

au mat all asses omer
and, service type S5 ‘¢ ass - s 5or Y, pspec 7' pe or tT%ss of

service are as3$o§asdcR ol @S@CFFPCS%W%C&] OragHi ¥9 ot INyM t&por tThey
functizns suppariedsbyticadea@pageriiddatdbas Dbt AhdNEASBohRX mt at us

distribution i N %‘RgEQXtPJnOWDd'cQﬂbNE%r'é§§9-9e<§ i eﬁlﬁeang nmoni tor |ine

reservations inclu current agli ng cycl e,
t hose about toTN4s) avg)QﬂHn§5eeger RESERVED status or the Customer

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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PCT/ US99/ 15943 i mredi ately expire, and reservation periods that have been
extended, etc. Additionally provided is an LSAT |istener conponent 146 for
queryi ng LSAYOBP3682 not i fications of status changes for | oREIUSI¥ISMCe
orders. Wien a status change is detected, it retrieves the order nunber
from LSAT, queries SRMS with that order nunber to retrieve the |ocal

t el ephone nunbers associated with that order, and 10 updates the status for
t hose 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 exanple,

to update the BRM oAt ahasgaiescdPASREELS210) 4&%@ egaryze nunbers for
new service types) or 'to synchronj ze at abase I.n response to a

dat abase audi t PrIHeSCAVEEL 5M§y%§%rﬁaf?§atﬁ?e’r€a%§?s ptaﬁélﬁlwzéy@ﬂ‘e% vi a
Registry cli enhrsermrvrmsiagl tige 201 sAfoman  IBRarskhoeratjooc®Bs 142 in order

to handl e all ﬂ%ﬁ?&ﬁqfnro ﬁ:é'\@uﬁ 014%d‘3gg§hasé&éﬂé% nglg/l dat 145 via a

store procedure errin to ure , he case of, exported
interfdces, i.6&°F W& She RW‘%‘Bers é‘ﬁﬁil ‘(’.F"T"t}r?é‘t |IBn§°§]§1%a"s’é?‘\/er
interfaces WI thnNFié&SmalHésalaevaatcﬂatﬂﬂbmmespsnm st artegh peocedur es,

stored in (NAS\aQLache, SRVLECTRNInAQY calLash Doy fvamanugLBF’) Gacle

envi r onnent ese store rocedures function . Retri eve

i nf or mati on as&’Bé?%t‘&f‘-’thﬁ BrABT &g rfg’f’ttéPBﬁﬁorfér'n&]i‘l?eFN 8) Retrieve the
ported tel ephonesatvdreires: fisr nat graleid , wonkwhich eteegghdche naoberof 3) | nsert

or upggte the kﬂéox'} tdﬁ%oﬂffélzérﬁe 1sV@nQQé9§§£%£U%U§98£%§§f§ wor ki ng

t el ephone nunber; ete a work t el ephone nunb ; Bé | nsert or
update the inf Slfl?ra? oh G‘Pyabﬁo?'lﬁeﬂ‘ec R¥HAB %b"i‘ﬁﬁrb&ut d8) IR & ported
t el ephone nunbeRESERVEDIS@thtos, Sowpddiee TNHL) indyomasiel an"RESERVERSAl €

tel ephone nunbsﬁaﬁu@%@)el%le?t@raoaﬁﬁ%e &@é@csmn%nme{ah I't should be

under stood that t Oracl e stored procedures can r epl aced with API

messagi ng suchlasavienyild r grengtkhyent fram thafe 1L“|§P°é‘§ﬁd1€“ sEl Registry
nmessagés to NPASrahce tdweierr. eCEnv'ehermmlasxpseds)acdn eAzotrheeSBMe Sigsst em 160

validates and yenlf{eSpysN¢RBR! nke! OrA%tQEOGQfﬁaarao%er\Agcgnépéaééae custormer,

it gives the customerid, |ocationi.d 15 and ot her numbers associ ated with

the customer beFofESRrdidesbPRgra Wi VCE FERRT £6r SERE %% omer nunbers.
The NRM veri fi ssrafretfiver pirbeiatobmirgs, HRMSat6) grecs NEM hé0 sawvrenacorest oner  or

different custoperstddyARYE @Hgb@&rﬁoéRW H%‘ﬁ@émﬁﬁb 20 NRWragen not assi gned

to the sane customer, the NRM w | inet e correct. nunbers for that
custorfdr id and | ocati orth HeSP‘PnT‘he OClE‘ SR Lf LG3F 108 afPBHPYL S e not i n
NRM t hen SRVSthareswwse arzlédeepdn oredurdiceabemgedrhSRMIShodENRE S NRM 25

avai |l abl e. 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, TIf 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 toc WORKING.
The NRM searches its database for the TN(s), if found
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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
messagi ng. TR¥ $9@F46dwi ng NPAS 30 tables are accessed by t hBCTEIN/1¥3 STATE
TABLE which is a table with abbreviations of the States (e. g., AL - :
Al abama, CT - Connecticut etc.); and, 2) RATE CENTER which is a table that
hol ds - 35 WO 00l 05662 PCT/ US99/ 15943 the rate center information. A Rate
Center is a definition of a geographic area within a boundary that has
comon char act eri stics in terns of locality, and tel econmuni cations

properties. A 3,g ‘%Pge{?éffd %%%tﬁ@”&ﬁa b BE MRS DS a3 G i 8R! es may be

accessed to cross reference the informati on avail able in ot her tables and

provi de a consdﬁriedéltéauﬁr%%etrﬂ%ﬁuﬂheﬁo{% hengrd FRpEPRENGd2For display to
the users of thedddatedOatVWitterf @B0her In eger priefetrhed Reghcstimgnpessagi ng, a

sinpl e conver saljonak ehél'ﬂ@(gm%gdgsd@féémtesrcsgygsfzhmééggezqﬁﬁssed from
acllen{ to a server) and then a single rep nessg\?ﬁﬂt{}ﬁttg‘rnedfromthe

server 1o clie*’ HaESar@sﬁﬁﬁe@ BHg %‘?%FolafsogéaEﬁ gulésSB(b), a
nessagi ng fornetn iesrosededsadrotils thegedBH MRMeRegrset riodl bamt the€AVS) and

NPAS NRM Regi stdiy, +3gr ¥er tﬂé%\fn@@rsggdémla%aaeesl Vb WDHRIARGA0ES TO further
illustrate how data i s _passed

n_20 .t he t
witten in C afdiCApFEnght TEH g%\e sEhdRsqdade aﬁ%e §é‘H:d§A ?’ Regi stry
verbs: The SendRequest eREG FER¥aps Lealwmrbed tih the e;:ha:rladtogr string

SENDREQUEST. The SendRepty & STRYsiondoalebot thyddscaichar ager string
SENDREPLY. As descri bed, the LBP standard rressa ‘? r| ses a

headi ng secti o id 15508F £ sdéf‘tCPBHeCEl'h%erd’drcﬁoQE aa'E] S|s to provide
nessage sizi ng guar abret di scomgiars ¢onbextidipnede idatlze sedttickn, peovi de 30

appl i cati on i N$iANee dakashenageshid SIOrAe8 KRl FESEAGE.CceRR etion codes
W th respect to the bu?1 essl\g ?g%a ﬁocessgrng The, Ug% tandard nmessage
header section % %48 P % W& RM11 data
fieldsldin the Heddeeasehes oitsadetabxse ASC [thealNés) . R@'E/tbsegl 15943 ~' ~3e~;
d~~~",F_'"! ~', 488 Bocation B5ReohmBihation received with the
notification. If the TN(s) is not found in the
database, then an error message is logged. As
indicated at step 235, even if the number has a
20 different status than "WORKING" or has a different
customer assoclated 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 another 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
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St~ te~ez f ~0, ~~To0, 0 T ~~f~1, | " ~~e.=~~~s . ' ~ -
~.. ' S.fi .bHeader Secti on |n bytes Size of t he Header6Len thData Len
thSi ze of tHeOMMSEE2Section in b tes6Header Version nunber eCTURS/d=Ader ;
4Ver si onAl |l ows for supporting multiple headerformatsl0Servi ceContains t he
nane of the Service Process32Process Nanme(executable program which wll
recei vet he nmessa aApplicationStorage for application (client side)

use. 32l nstanceData in this field makes the round tripDatafromthe client
and back again; usefulwhile rocessin as chronous nmessa esl5ResponseHi gh

level conpletign code cr LA (S 8QOAGSHGERSS W30 €570, COMBhEL on codes

for theon inatiHS s eci he actual error code returned8
Table 1 20 Thettb(ﬂqﬂlémliéﬁﬁhfwgletﬁatoé 3eesed Py dlet Aéseerftrastindesponse i ncl udes
the data, whi cdupsryiberpassestdrd.or Thetayited proesss her@earagscehpr ocesses.

The header and data t C I i agi ng,
i ncl udi ng the %ngatlég\g/% ?Cj)i;s: ;hsstog?gt !é{):lek?é ﬁgﬁﬁénﬁ?@ é‘#{&en%ia
reques? s/respoi@@sméﬁ%ﬂia@%ﬁf)at}évé%\imIawa@éedégéﬁ% Nfgeg11 8) cases,

t he LBP- NRM RegiesStrisy e€l beeéd hgrderheegdimnpricteas aréixad dmengkh, €.9., 96
bytes, and thet,&gat&?faltengtpf}bﬁe (gkllhgt ﬁeacf’eqre%a%g 1% 00, tt@Pquqt ual size of the

data section own~in contai hS a process nanme which
i ncl udes reference to aFse#xg de dgpéebssa Ml le¥PEaY el qﬁnéh@xecut abl e
program t hat widdomat@¥i feodds rieguemntrdeseiryitte. NRarsydemdi40agerl) of

rEtrl?Wlng tr“%eﬂyagmlngl?ocgf%gﬁhggegorégblllty ("LNP") functions,
i.e., reserving and processing ported (e.g., non-MCI-
owned) TN(s) for customers. As shown in Figure 5, in a
first step, indicated at step 301, the user provides
customer information such as the customer name and

15 address to NRM server 140 to obtain the Customer ID and
the Location ID. The NRM system interfaces with CIS
120 to obtain the corresponding Customer ID and
Location ID information from CIS at step 30la. The CIS
returns the Customer ID and Location ID information to

20 NRM at step 304a which returns this information to the
user as indicated at step 304. If the customer does
not exist in the CIS system 120, the NRM GUI provides a
facility to enter the customer information in the CIS
database and obtain the Customer ID and Location ID.

25 With all the 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 (g) 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 00/ 05662 PCT/ US99/ 15943 with a Working Tel ephone Nunber (WIN), the
Header Version, Application Instance Data and Reason Code fields are |eft
as bl anks foWQ¥0862nterf ace . 5 Once the NPAS/ NRM Regi st BET/GRaireom3
receives the nmessage fromthe client, it checks the "server process nane"
field to determ ne which server process to invoke. The server process then
executes the stored procedure listed 10 in a "Stored Procedure Nane" field
of the data section (not shown). After executing the stored procedure, the
server process creates a response nessage conprising header and data

sections with LSI{&E‘( Za a %éﬁﬁ@@ﬁé&&ﬁl&etﬁgsp@{% qilgla for 15 the

specific reque ormation relating to wor tel ephone nunbers.
This response r*é‘§§’£§éti-%n FHIEgrpat kY -1 ﬁé‘ecPPéFl’fng Vi) dB8LPH t he
response headerre‘se@tzean is rm:dé?espeﬂsﬂuemme" ;f iLe) deugtdineat i ng whet her t he

processing 20 gQ ggegloQUﬁpe%%gul i% &ﬁ“ Seés descri bed herein, the SRMS

160 i s an order ntry system t Ng rvice orders are entered for
provi sidni ng tel ephone NUFBES 8 FAE}strRtes g exprle &fM 6HI Orders exi st
for 25 both thﬁllyﬁhaizam(bl:‘t:r)pllmsedeanmeldorasngurniDei)s Rabkiragtdr om ot her

LECs. In the pref eégﬁa ggtl%%vq%gg O%I% S@g@ds% el UsBSmhe sgLvices of

CORBA compl i ant erver ata ase server since it queries
t he database 3GhoyBl| 8 FEEI%R fgy Fhefﬁelweﬁ’édﬁ‘ét%bfdseédNﬁW The interface
provi des transpabofpeynd ouddre 1l1h$>&l:sf01f Shvbmer Lhfomsernsent;hat fiuseds do not

h t Kk f WO 00/ 05662
P?J\'I/'/e uUS }2\5/842 4?’? a%)QSIE tEe){rrlp s ? Eﬁ%#&?n@“ﬁ%@iﬁmﬁ?ﬁﬁg lrlupdat e. In view of

Figure 3(a), tHECLHEERS MRA é‘EﬁXvF‘EQSt%HH%“@&er CEoREZ itiec PEdROT 4§49 SRV
queries to NRMafnar anypuitdr esenved7f bor tdubmdusingethe ipoeting performng a

R dat abase QueYoBt!h 1uPUATELERS) e lnepaQliStSn LaCkRuut eheck for

any reserved T ar amet ers e an error ssage if there
i s any process %€r Hﬁeras SRas ided ‘f’%"e% %9@#&9&%8 57 OGSEBREINT | . e., 10
perform ng a NEMwebt pbas esrgitdriyigt hize dadathiasge o TN\(S)hédmaPaPaFmX}ers (CustTd

, Locld, TnStart.,Tg )t@,;p(j&e(‘rk}ggg brﬁow} TNaHEOCAGn'o% |l't'g,n D' status.

| f truethenreturn RUE. any one ai'ls to be in ED' status
then return 15PFRESELIRG aal"éeé" PB@ﬁt?‘ﬁpjﬂﬁ’é’ FQFI%%“GI%SIaltﬁOPhe Qut
Par anet ers. Theodttin®aThss )meprbe KPAtwxK.in only when there are error

condi tions, otherw se, t]{’@fegiimgaf)ggjetg Filgiekude No datianedy ARVE verifies

wor Ki n?OTNs for customer uerg t he
step 310, the SRMS validates if the particular TN(s)

are reserved for the customer ID and Location ID
combination. After searching its database, the NRM 140
responds to the validation request at step 312 as
follows: if there are any number reservations for the

25 Customer ID and Location ID, then the process
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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20 database with the In Parns and check if the TN block is in "WORKING'
status. If true then return TRUE. If any one TN fails to be in "WORKI NG'
stat us then WePHMiSa2FALSE and al so identify the fail ed TNs HCA/USPAAIS®3t Par ns;
4) SRMB 25 changes TN status to ASSI GNED for custoner, i.e., query the

dat abase with the In Parnms and check if the TN block is in "RESERVED'
status. If true and if the status change is a valid status nove then change
the status to "ASSI GNED' and return 30 TRUE. If any one TN fails to be in
"RESERVED' status or, the status nove is an invalid status nove, then FALSE

is returned and_ the f Nt f h RMS changes
-39 WD 00105%’6%0"&&%%%8/ {Q%A%‘d%stolﬁgrg Jf%}{)ograe(g&@%g? ) t%3| de I\/bvg
i.e., query theaN@M dat #bask 3% thee CRHSPa? st hst VeléIQEE%‘P%I and O dLocl d
and check if thﬁlﬂd‘féollgcanvsstm Mﬁ?@%n;&ﬁidﬁ(ﬂlo@bed” ﬂétdmorgsd‘gundlg
are in appropriate,status then swa | d .t a Loc
to Ne\M_O(F:)IIOd P he kFerérﬁzfr?g |§rvla |§n§n§ ?ﬂe&]ﬁange ef e)é%l%f%rﬁl return
TRUE. Bf any oﬂ@derGan@%St BRYUH G fop mevet blee cHatges, of hehe ramley FALSE and
al so identify #foh heedmiviEedtdNsssreNeDe Ouhe AZENTEL4 06k hSRMEhaparges TN st at us

to WORKI NG for %sét MRl ok gh%ég#g%[ﬁgg{g%g&afetowtmst he In Parns and

check if the T I'sin true and if the status
change is a valpeikietiorngod %h’é‘?ﬁﬂogséhéﬁg%h% HeRestussSt e WARIGNG' and
return TRUE. |{oattye @risTNehai 48 fraiikatien aASSISGNBRDB.stTat tise or, the status

move iyg an i nvaLld SLALUS oVe.., LARH S0ARGE. DR, Sta! iyt ORI NG and then

So return error  nessage in arm; 7) SRNVB
changes Port edTPRPeest R9Vies DPSENNECHRBTIHFE ciit sivgee 8F BMVS changes TN
status to PREVtglJﬁlf@rlscuslt;@ge{gaﬂaw ahar egoérpBloglyedi | | ustrates the

principles of the pr esent I Q’Eép&mﬁmﬁﬁgﬂgﬁ%ﬁg I Led,in; &Qg rt.will be

abl e to devi se vari ous nDdl i ons not  exp |C|t|

descri bed or shb®R heteithe @H%%ISI R%éaﬁﬁﬂhEYp?@sg%ﬂpﬁhénl%%ﬁqron and are
thus wisthin it g "spsMiit ndid fsespehe IRM 400 PN ROEHE2 REANSOH 1943 1 2 3

45,60 8.9 1054114205 4 18100 Ty 1§ 19 0ughed? 23220025,05 27 VHAT IS

CLAIMED I S: 1 automat 1 cal agl n resour ces
associ ated w tﬁurab%%fsv)l @é’epPBW’d%’ron%dalla §E?vﬁ"’"@é'-cg‘r SRedERM3ppl yi ng wor kf | ow
procedures rel abtNidH NRME tOr chidige niebetates ol age hombasetdy a cust omer

of S0 9 servi couRigiider,e 3ahdcaval S GRUBT 484 N9 TIIPARR LOL AT 01 ng

custonmer identifrer correspon 0 sai cus omer havi ng nu resour ces
to be 2fanaged; 1h@ndrsabaser 498 ﬁ%%lri@](l‘f’a\w agdr Ehounsr yisk Tﬁ%ﬁ@ J-tdesources
associ ated w t Bratgssdrmipirobdentidiciier @asbeiumiigy, rRsost&eudadd ng an

associ at ed Sta&Hé A&Mﬁé%aﬁgrﬁhanged 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 1s provisioned in the switch, SRMS notifies
NRM to change the status of the TN(s) to "DISCONNECT"
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means for updating the status indicator of a nunber resource in said nenory
storage neans for a custoner according to an inplenented workfl ow
procedure; i MQP052 neans enabling i nput of user directi vEST/HPAHNg t o
nunber resource managenent for a custoner; and, neans responsive to said
user directives for automatically accessing one or nore nunber resources
and their corresponding status indicators fromsaid nenory storage neans,
said interface nmeans displaying said one or nore nunber resources and their
correspondi ng status indicators for said user. -41 WO 001 05662

PCT/ US99/ 15943 ]th%teghs?igsﬂtlgmégs scl aj oed d nuhal mds a2 eLeLp. each said

nunber resource fault st at us ndlca tor before applying a 4
wor kf | ow pr ocedirgéusithen THORKINEE PR & ﬂ’éé PRETY fYRPMES whereby a
wor kf | ow procedigseciacéddesth eher TNIg) 3 tdree exronvie Ingyeer andstheces for a
customer, said «t,48dabk NgIeAABUPEAt Yithtdl dostatstoiigngator 5 from a

first status to a reserve tat us. 34123454
The system as AXVA¥daF nlrﬁleﬁarﬁe§ a‘v'\h%'f‘%ﬂ)fzé m???lwr’br@@é‘dﬁll‘ér’r%l udes
provisionlng ONRMO o0& Bi deetenthle sm1$m¢NNEdmﬂDenabéEusnﬂitmherTu$e)of one or

more nunber T e3pucoee:; 821 o\t eALI Al g BRage. fr, 3! Ldatiag, a status
i ndi cat or aga| nst Sal cust oner entiftier eac Sal one or nore nunber

resources pri oMNBAG 8F dCERGVESitdRP g Ii‘)fr‘iﬁf—’ealﬁf*@ cenfims Hi€t em as clainmed in
d ai m 4, wher eigiszahfleyed drfatthenNpBANSy s el ndesf yes iNRM g0t bat sai d nunber

resour gps 10 be, Loyl poned, iRyerd (L LSl adastalus o b-scle st em as

claimed in da erein prior to provisioning sai wor k swit ches,
sai d updating ﬁ@§n§ pd%&?ﬂ;?ﬁﬁeavé?%t%ﬁ?lﬁ%ﬂPééFo e NESY dIRLRBRT resources
fromreserved sthat usntMCRSEN gired shatNmd dat2base.

With further regard to the LNP function

provided by the NRM system 140, an NRM customer can

15 port its MCI TN(s) to another carrier. As it is an MCI
TN(s) it thus remains in NRM database with a "porting
indicator" having a value as "PORTED OUT".
Particularly, the user chooses the "Port Away" option
from the LNP-NRM GUI 144b, which presents a dialog box

20 prompting the user to enter the NPA/NXX and the TN(s)
ranges to be ported out. The user makes a request to
port out TN(s). The NRM system 140 verifies, if the
NXX is portable or not. 1If not portable then the
process stops at this step, otherwise, the NRM System

25 140 fulfills the Port Out request by changing the
porting indicator to "PORTED QUT". After the Porting
out indicator is changed, confirmation is sent to the
user,

When a customer returns to MCI with its MCI

30 TN(s}, the porting indicator is changed to a status

depicting the number is nct ported anymore, The user
enters the TN range associated with the customer
returning to MCI. The NRM checks if it is MCI’s TN or
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WO 00l 05662 PCT/ US991 15943 1 7. The systemas clained in daim6, 2 whereby
after provisioning said network switches, 3 said updating neans updates

sai d status wpdiesétor 4 for said nunber resources from asstayviesdo/sshast us to 5
wor king status. 1 8. The systemas clainmed in Caiml, 2 wherein said
service provider is a first 3 tel ecommunications service provider, said
system 4 including nmeans for reserving nunber resources 5 associated with a
second tel ecomuni cations 6 provider for a custonmer, said nenory storage 7
means including a porting status indicator for 8 each nunber resource of

said second 9 tel eco i cations provider. 9. The s e s,clainmed in
Claim8, 2 wheP8Fn sgﬁnuq"ﬁoﬁlf“ﬁﬁrs At RoR Féa%%rl? or" é@éh%?ﬁhnber resour ce
of sai d secondthehethmiif parcens dignuviedss Lhei Rtte®YSoPLPAYS$ N status, a
wor kfl ow 5 proggdyre oM WdinngobLsEat d§i@AENDAC NEYe gotithal 6né& esour ces

havi ng said ported in status, 1d 7_.updating ns, .Ag id status

i ndi cator to 8°PREPRRE a:ftkr Zg’eﬁ@%d sqfha%)nUst.t%’Srng?)d lp%%ggée?nb%g]ﬁunbers . 10
10. Thé syst emias"BESERMRP" wtaktub m Rtherwiser ebpe stisy Ciepspake the

t el ecomuni cat irQRSe STt GRsb2vBr ONé dadn MelTep6E61 OFerN(s) MRhetReMber

resources 13 associ at ed th.sai.d. first tel ecommu atigns 14 service
provider to a FG8PGhe?® raeﬂétsé}lrﬁﬁﬁa $2r\A e i3 gégur /6’28%5 P/ Us99/ 15943
1 of a second mnehmbeonvask dat I"BRASERGER| c&asi6vi der, 2 sai d updati ng neans

updating a status of saig InRORtENG eVl Gabar af o rLadepiaiddr eheased one or
NP e Bl T o G S LD TR

NPSM updates the NPAC status field corresponding to the
NPSM and NPAC interaction. 1In this scenario, (e.g., at
steps 320 and 328), the NPSM first passes the non-MCI
TN (s) and the status to which the NPAC status of the

15 TN(s) in NRM has to be moved. The NRM searches its
database for the TN(s) received and then updates the
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-MCIL
numbers (Ported TN(s)) in suspended status; 10)
tracking numbers with "OPEN" Status; 1l1) suggesting
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3 resources associated with said first 4 tel ecommunications service
pravider froma first 5 predeterm ned geographic |ocation to a second 6
geogr aphi c | ®¢X0/06/62 sai d updati ng nmeans updating 7 a st at BEI/E9994%944
porting indicator for each said 8 one or nore nunber resources to a porting
out 9 status. 12. The systemas clained in Caim?7, 2 whereby a workfl ow
procedure includes 3 discontinuing use of one or nore said nunber 4
resources, said updating nmeans updating said 5 status indicator for said
nunber resources from6 working status to discontinued status. 113.

Thesystem as cl gl qeds{ N (il Mof. 2100er a%}%.éqam&lﬁ;,om apadwkg; | gk udes

suspendi ng3 on€ Of “hdre nunberresour ces havi.ng a wor ki ng4 st at us, sai d
updati ng means }dpdgReRE RGP SNAEUSERT isO4 8 eﬁaojrnfs%ﬁ RBer resources
from sai d6 worki ngst at usid eazhsuspenees @sieaties, 144, LSthesyoy/Bnuasr cl ai med in

Cla|m122furthr C S r I 4 [ 05662
PCT/ US00) 15043 3 &SR Llfﬂ%g @ RRASNKR] |‘g‘lsftt9‘§a g%ﬁé tahgedidn althERL 0000

i mpl enent i ng s V\BFHIWWE%eHGfP%S A tige ‘i}ﬂEes?%It‘?@mS&é‘rEFaF%d in Claim
14, 2 wherei n alBysbaessridtnd.nclfidescyptamengNamée di oremtdred thee nunmber

resources 10 Sl rg&@&e(%ost%ttgﬁfacés.ormachpﬁ;ﬁge&fé e arpupheof LI M,

sai d updating S automati ca reverti ng sal d status I ndi_ cator for
each sai d nunbémstesstrtes Back ths Cfa%ealld P §F2CELRULURRERS sWT
predet er mi ned ampgBRvBpOfsddute,experem shstem pheviiesst emldastcobaii med in

daimigd, 2 m%{g%' Pnds PUsi @eess%rwhest,—mly%% gn@i\%@wmg@ﬂ Rx£i g

process for said one or nore nunb resources in sald disconti nued
status, said 5 ldf§t Eéngﬁdl%taoFuFB?m%‘é(N?“?al dSBEFHy- G Yor 1hokRe 6 nunber
resour ces bei ngxamphéaveiedbaate 280dsiowti SicoAtignnedd stdteudRMonsar

predeterm ned tJR. 8 hﬂégﬁr\/p@' %qpﬁ ﬁxi@het{rrf‘é 1 iRe3rdeEES NG %u§9&ﬁézf~' ed 1 2

wherein a 3 accessli ng eci . The system as cl ai_ned Claimil,
user directive Hnnépﬁd@%Ma Respfostire? Ufde ﬁﬁtﬁb‘é‘? ]?‘B‘sélétzcegnﬁaw ng a

st at usld ndi cat glelects reservation status in menu 453. In response to

the query command, NRM 140 searches its database for
TN(s) belonging to the NPA or NPA-NXX or customer ID
and having "RESERVED" status and then displays the
TN(s) detail. Using this query, for example, a user

20 may implement cancellation of reserved TN(s) for a
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 "OPENY. 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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18. . The systemas clainmed in Caim1l, user directive includes a request for
t hose nunber resources having a porting status indicator. -45 WO 001 05662
PCT/ US99/ 159%Q 00/056. The systemas claimed in Claim1l, 2 \Hogruspyisssuser
directive includes a request for 3 changing a status of a nunber resource.
1 20. The systemas clainmed in Caim1l, 2 wherein said interface neans
includes a 3 web/Internet browser, said user enabled to access 4 said
nunber resources froma renote conputer 5 termnal via a world wi de web
connection. 1 234567 89 10 11 12 13 14 15 16 17 18 19 20 21. A nethod

Lo R oAl Yud N3G 0. UL (SRAULA R R0 R0A! B8 1AL ARl v 08

provi der, said service provider applying workflow protedures reldting to
one or nore nuPHEFUSEFGUr BaBE f orPardd Chy 2Rl ¥ ustt REEPEeRS8ate St vi ce

provi der, sai defeéad NPANPRESINK, phevidhagréangdsstioman N, of

corr esponding { o814 SURLAIE R WG AUTDEL, ILIQULEES L0 P JEnaged;
storing one or nbre nunber resources assocrated wth a custoner identifier,
each ndnber reRetAHE NaFPnEroniRTMRSLen REPciFdednsEaeRst aatd i2but es;
updating a st ains mid rworkenef w8iuer addnanderaysester aetddrs.a cust oner

according to an inpl emented r oW, pr.ec » -1l jcally
accessing those stored %&%btél\rwrégs%u\rg(%eégaﬁg’y%}glsngg?‘gt(gg é?g%ds%a “tributes
for display atta od@r ¢espiayst dha ARM PHSFB IBRYaces a bs®y firective. -46
]\c/\D Og/ 05662 Péi{éﬂ&&@(ﬂ?%&th?@.poﬂt@drrehbodo ascrdraicaediéns Gad @ 51{: 2

urt provi ding a aylt st,.sta or n [ r urces before
appl yiqhg a V\or‘ﬁ‘?%r_\l/vl\%%prgkéqﬁ*% ]11%53&g$ﬂ£é' n%%ﬁo%%gg'org gslerr%mae in Caim22, 2
wher eby a wor kPabvi PrigEddur &0 FRINAIES teskhejqnyered 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
15 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.
20 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
"ASSTIGNED" status and displays the details.
For the case 5) of tracking TN(s) that are in
25 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
30 Name, NRM searches the database for TN(s) having a
"SUSPENDED" status and displays the details.
For the case 6) of tracking Ported TN(s) with
a "RESERVED" status, the NRM system provides list of
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3 one or nore nunber resources for a customer, said 4 nethod including
updating a status attribute from5 said first status to a reserved status.
1 24. The metYd#U®2c| ained in Caim23, 2 whereby a wor kf PETUSROBSMUr e

i ncludes 3 provisioning one or nore network switches to 4 enabl e custoner
use of corresponding one or nore 5 nunber resources, said nethod including
the step 6 of validating a status indicator for each said 7 one or nore
nunber resources against said 8 custoner identifier prior to applying said
9 provisioning procedure. | 25. The nmethod as clainmed in Caim24, 2

wherein said valcirdaki8g AP alrachﬂdssré@ﬂvfew agaé‘»ué h@B c%@t@meygber
resources to b rcfz?row si oned has 4 lg’f eserved statu . The met hod as

claimed in O aiffr28, 95Veher & nVpii ollﬁlrem’/’f"g?ﬁm% asé’luﬁtﬁ@?ﬁor k 3
swi tches, the $ewmp.oPavpidatliardysain stspansed tat the rttegefoNPaai d

cor r espondi ng RBADRKX ; dhe M@eOQAQé@@ZuPQH Hﬁ&%ﬂz’é%ﬁr 2 ceseynges from
reserv d status to aSS|gned thongsSt)céal med in Cdaim
h

i oby aNPEE pUBY SAGTORY. COF diHetRgRK T Sh Lt “¥{%g, of
updatl ng sai d st 4RESERVED' mireessfand podiidgc ondespondiimginatimy resources

from assigned 5pgl-abliSTA0 WIkkNEnS s dléngy die dmbhed asck!al med in
Claim?21, 2 Wne&lel n sajd service first t el ecommuni cati ons

oVi
servi ce provi défe BEF i Rbtitadva ?’E‘il?ﬂﬁtﬁ‘é‘gr 88‘8}??}%9 AoiSer LT ¥R ddtkes
associ at ed 5 wiekhmpl g eedndriopksec osraeerc dtSilonkown ori ddigufrer 9a & cust oner,

sai d ngt hod i nglsudi ng ﬁmﬁie%pwetﬂtw@maa @ﬁ@tw s%tlfeE'thﬁésNﬁl\P i ndi cate
a portlng 8 in status resourgfﬁ% ai d secon

t el ecommuni cat q&ﬁ’s’yp‘?%@‘?%&%egﬁﬂ}%}d‘g P §or 64 58° B?Ja?rrf’e@d in daim
28, 2 wherein &iwbrkh¢ owgposesdiee theldegdsedelRd WXYg 3Fdaererlhore nunber

resources havi Receai &n ROERd e4wbB- S W spt B9 486 hathfingt Bge 1 ncl uding
updating 5 said st?gu%&ttrlbutes to_indicate a reser vg} 6 status for said

ported in numb&F§Y e 2nBPADE 2F & SHAEFTH OPRTFEI9RUBSter ei n sai d
first el econminctadimns seivinges /7 pirslicdsing etlengeyr tdng pumbnexr e nunber

resources 4 assefppahfoedy ttlglesgmlsfl rsle telegogrrini Gal i gAg, Sy service
provider to a CU§583E£6J |1g599n§egﬁg %%itlﬁg numbers status. In
column 464, Figure 10, a user may initiate an action to
cancel selected reserved ported TN(s), for example. It
20 should be understood that a customer desiring to cancel
reservation of a ported reserved number, can implement
a query from this web-page initiating NRM functionality
relating to ported numbers. Such a screen enables a
user to select the desired reserved ported TN(s) to be
25 canceled and submit a cancellation request. Tf the
porting process has not yet been initiated on the
TN(s), then the selected ported TN(s) are deleted from
the NRM database. In case the NPSM has started the
porting process on the TN(s), NPSM first cancels the
30 processes associated with the TN(s) and requests the
NRM to delete the porting TN(s) from the NRM database.
For the case 7) of tracking Ported TN(s) with
a "WORKING" status, the NRM system provides a list of
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6 789101 23456789123456123456 W 00/05662

PCT/ US99/ 15943 of a second tel econmuni cati ons service provider, the nethod
i ncl udi ng t hWo9P/B5§620f updating a status attribute to indi cCRETASY/O43t i ng out
status for each said rel eased one or nore nunber resources. 31. The net hod
as claimed in Claim?29, wherein a custoner ports one or nore nunber
resources associated with said first tel ecomruni cati ons service provider
froma first predeterm ned geographic |ocation to a second geographic

| ocation, said nmethod further including updating a status attribute to

i ndi cate of saj i\ng.i.ndLcat f 14,0 re n er
resources to ghg%%{?d %ll}fats?g‘?u% 33,%{0@%%9%%%& gg) nglggrr%g “T'#T(% aim 27,
wher eby a wor k| 94V SESdulNBAT REf udePedir3vgnt i Huih FUsSE™eF B or nore said
number resour cesrtsailhdIet hod aeddilengoupHat émgerad tpat akips-wtt,ri butes for

sai d nunber reﬁggr]rc s fromwo hﬁ't(?)ﬁ%' zcgvl%%tohggegaﬁéat 33. The

e rkin a
nmet hod as cl ai lnnedrgfl%eillnv&{gr%y a wo rocedure i nclhudes

suspendi ng onesear¢hre thgnBakakasw ficteshRrEei TY(H WeVRRHEgast at us, said
met hod i ncl udi ngorithd" RGasak dasd d1% ingdi sal @tdorngakdt ppgber resour ces

from said workj, status, t suspend tatys. ,-49 Wo. 00/ 0s6sa
P Us90! t S04 - S Thhe SR BE R, Py G F°52513 F urt her
i ncluding the step of alfeanthecedde 83 gfpkyaekimsuFionsssd TNles widihd nunber

resources 4 whegn +AgdenEDli Bga e KfdnewNRMOSetene protides dheidetdod as
claimgd in O ajm 3, Fé whgreLn, a bust %%%Zglrl%é est'a”uj.\'s”‘xj.%scv?'s@&h” sai d one 3
or more nunber Fesourdes in Sard reserved status 4 for a predeternined
amount of timefosad FiHEFhHEXs FRRiNidi-nd 1aat BrRAS c&Y ¢ FEFEPReNg sai d status

6 attributes fgameactraaftisaldriyer feepoHEeeso ank eAtkpegaiph fi rst status

}"ﬂeg Z?qu?,gr CORbRINCL R 2IRUN o ed 1RBAEXREA Skx, 38y {NELIBLNQM as claimed
’ 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 "ported 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
are in an "OPEN" status to customers for a given NPX,
NPA-NXX, line range, or a customer Name. Particularly,
30 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 an "OPEN" status and will
display the details.
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2 wherein a business rule includes inplenenting an 3 agi ng process for said
one. or nore nunber 4 resources in said discontinued status, said 5 nethod

i ncl udi ng NmiYR &Y¥e6Ag said status 6 attributes at said di SEEGHUSNIES st at us
for a 7 predetermned tine interval for each said one or 8 nore nunber
resources being aged. 1 37. The nethod as clainmed in Claim2l1, 2 wherein a
user directive includes a request for 3 accessing those nunber resources
having a 4 specified status attribute. 1 38. The nethod as clainmed in Caim
21, 2 wherein a user directive includes a request for 3 changing a status

attribute of a nunber r epoHr Gfe ca@g llyQ@@/lps@%gngég@@qL@ 3 39. The
nmethod as clained in Caim?21, i ncludin | erentin web/ ternet
: eBetRBE PP

based 3 bromser“%h&@“tﬁ@sH@Eé§EQFGe§QFHeS §5UF§ & froma
renote conput ercdpaibilienak vaeisfyingonl desedeatien cequesti orin thd6. In a
t el ecommuni cat | gns, Gaber phL Su? 1AV BQ: SMSe AESONEEC:ANG RCbEding one

or nore 3 business entitires i enentl functlons rel at ed to said nunber
resources, a sygﬁﬁﬁlﬁSPuPFbckEﬁﬁé§R¥a? Tihfsethee BE?%%§aéﬁﬁbr|S|ng 6
means for providiign]agscubéosmellésitdbhdck i araidablespeniendg itte aheust oner

having 8 nunber J£3QuLges, f0. P& MeRgged, 9 nenory storage nmeans having
repository 10 of humber resources associated with said 11 custoner

identifier, each nunber Ra%i'tRf SRECol4h2 HbrdCaREBEPEIRY status attributes
indicating a l3nsfcatieeot, sthel NRMisgsterspurddeseshet usgy fwicim aheld

i mpl emggt ed busid)Rssf HBEii&P to]-%b%‘@ﬂsafprnﬁ%cfﬁﬁﬁi&g féHaQrd'I‘B.E' qRyfrom 16
sai d nmenory stora e nmeans, hnt erface ans conmmuni catl ng 18

bet ween a busi nes sy§?8ﬂ¥‘3}l%ssséifdw gted Aty £ enﬁ‘é‘ﬁk%ers’eﬁ d%'nterface neans
i ncl udes neans Tors,2@repeché yexagpdrewel - Braussirogereenledfd fshewnand a 21

status attri butﬁgfu% etgl@éfémscg%@wg@%% £2:NYGPRSL r@g0YRCces via said

accessi ng neans, ereb a, busi ness system has real -ti ne 24 access to
i nformation relSf %ﬁﬁ t8es IRyppEPTY 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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reporting, and report distribution functions and
represents both a GUI and a process. Code

10 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 procedures as

15 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

20 Code Manager, other rules may be applied via: the
NRM GUI (e.g. by showing only certain numbers as
available for assignment); by NRM Batches (batch
jobs that run periodically to perform NRM
Database updates; and, even in the implementation

25 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

30 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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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

5 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 sequential numbers. Another

10 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

15 a number is associated with a rate center (via
NPAS), it must be provisioned to one switch.

When more than one switch is possible, number
assignment can be via one of several methods
including: geographical split - the serving area

20 is divided geographically, and numbers for
locations in each area are assigned to a specific
switch; geographical overlay - numbers within an
entire service area are divided among the
nmultiple switches in a load balancing scheme;

25 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-

30 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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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
telephone 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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telephone number H Insert or update the

information of a ported telephone number ; 6)
Delete a ported telephone number; 7) Insert or

5 update the information of a resale telephone
number ; and 8) Delete a resale telephone number.
It should be understood 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. TIf 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 locationid are not in NRM, then SRMS throws
an exception indicating the customer is not

25 available.

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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definition of a geographic area w1t il 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 receiving messages.
To further illustrate how data is 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 is defined below in Table
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“Fieldi: | B .| Descriptigp. U ignlenl 7o . .| Leni.
R A RN M A I T S S gth -
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
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 mesgsages
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

The corresponding data section for the

request/response includes the data, which may be

passed to or returned from the service processes.

client-server Registry messaging,

The header and data sections of the
including the

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.qg.,

96 bytes,

and the data length is calculated

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

case 1) of retrieving the information associated
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erface.

Once the NPAS/NRM Register 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
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
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
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
both the MCI facility based as well as numbers
Porting from other LECs. 1In the preferred
embodiment, the SRMS server uses the services of
CORBA compliant Oak Named Server (ONS) and
database server since it queries the database
tables residing in the QOracle 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.,
performing a NRM database guery with In
Parameters, 1.e., CustId, LocID, to check for
any reserved TNs. The Out Parameters may include
an error message 1f there is any process error;
2) SRMS verifies reservation for customer, i.e.,
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
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
database with the In Parms and check if the TN
block is in "WORKING" status. If true then
return TRUE. If any one TN fails to be in
"WORKING" status then return FALSE and also
identify the failed TNs in the Out Parms; 4) SRMS
changes TN status to ASSIGNED for customer, i.e.,
query the database with the In Parms and check if
the TN block is in "RESERVED" status. If true
and if the status change is a valid status move
then change the status to "ASSIGNED" and return
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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Customer ID/Location ID for Outside Move, i.e.,
query the NRM database with the In Parms of
0l1dCustId and 0ldLocId and check if the TN block
is in "WORKING" status. If all TN records found
5 are in appropriate status then swap the CldCustId
to NewCustId and OldLocId to NewLocId. 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 Out 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 gkilled in the art will be able to devise various
modifications, which although not explicitly
described or shown herein, embody the principles
of the invention and are thus within its spirit
and scope.

30
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1 1. A system for automatically

2 managing number resources associated with a

3 service provider, said service provider applying
4 workflow procedures relating to one or more

5 number resources for use by a customer of said

6 service provider, said system comprising:

7 means for providing a customer

8 identifier corresponding to said customer having
9 number resources to be managed;

10 memory storage means having repository
11 of number rescurces associated with a customer

12 identifier, each number resource having an

13 associated status indicator;

14 means for updating the status indicator
15 of a number resource in said memory storage means
16 for a customer according to an implemented

17 workflow procedure;

18 interface means enabling input of user
19 directives relating to number resource management
20 for a customer; and,

21 means responsive to said user

22 directives for automatically accessing one or

23 more number resources and their corresponding

24 status indicators from said memory storage means,
25 said interface means displaying said one or more
26 number resources and their corresponding status
27 indicators for said user.
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2. The system as claimed in Claim 1,
wherein each said number resource has a first

default status indicator before applying a

HBOW DN

workflow procedure.

3. The system as claimed in Claim 1,
whereby a workflow procedure includes reserving
one or more number resources for a customer, said

updating means updating said status indicator

[ R O ¥ R R

from a first status to a reserved status.

4. The system as claimed in Claim 3,
whereby a workflow procedure includes
provisioning one or more network switches to
enable customer use of one or more number
resources, said system including means for
validating a status indicator against said
customer identifier for each said one or more

number resources prior to said provisioning

W o0 3 N bW N -

procedure.

5. The system as claimed in Claim 4,
wherein sald validation means includes verifying

that said number resources to be provisioned have

SN e

a reserved status.

6. The system as claimed in Claim 5,
wherein prior to provisioning said network
switches, said updating means updates said status

indicator for said number resources from reserved

(% B R L )

status to assigned status.
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7. The system as claimed in Claim 6,
whereby after provisioning said network switches,
said updating means updates said status indicator

for said number resources from assigned status to

W B W e

working status.

8. 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

O 00 2 N W AW N e

telecommunications provider.

9, The system as claimed in Claim 8,
wherein said porting status indicator for each
number resource of said second telecommunications
provider indicates porting in status, a workflow
procedure including reserving one or more number
resources having said ported in status, said
updating means updating said status indicator to

indicate a reserved status for said ported in

O 00 2 O b DWW N e

numbers.

—
=]

10. The system as claimed in Claim 9,

b
Pt

wherein said first telecommunications service

—
(@]

provider releases one or more number resources

—
(98]

associated with said first telecommunications

—
kS

service provider to a customer retaining services
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said updating means updating a s atus of said

3 porting indicator for each said released one or

4 more number resources to a porting out status.

11. The system as claimed in Claim 9,
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

o o0 3 N W R W —

status.

12. The system as claimed in Claim 7,
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

N L AW N -

working status to discontinued status.

13. The system as claimed in Claim 7,
whereby a workflow procedure includes suspending
one or more number resources having a working
status, said updating means updating said status

indicator for sald number resources from said

N kW N -

working status to a suspended status.

—

14. The system as claimed in Claim 12,

2 further including means for automatically
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3 applying business rules to said number resources

4 when implementing said workflow procedures.

15. The system as clalmed in Claim 14,
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

X0 3 A Vi bW N -

of time expires.

16. The system as claimed in Claim 14,
wherein a business rule includes implementing an
aging process for salid 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

oo ~1 N W b W

interval.

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

accessing those number resources having a

BHOW N =

specified status indicator.

18. The system as claimed in Claim 1,
wherein a user directive includes a request for

accessing those number resources having a

H W N =

specified porting status indicatorzr.
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1 19. The system as claimed in Claim 1,
2 wherein a user directive includes a request for

changing a status of a number resource.

1 20. The system as claimed in Claim 1,
2 wherein said interface means includes a

3 web/Internet browser, said user enabled to access
4 said number resources from a remote computer

5 terminal via a world wide web connection.

1 21. A method for automatically

2 managing number resources associated with a

3 service provider, said service provider applying
4 workflow procedures relating to one or more

5 number resources for use by a customer of said

6 service provider, said method comprising:

7 providing a customer identifier

8 corresponding to said customer having number

9 resources to be managed;

10 storing one or more number resources

11 associated with a customer identifier, each

12 number resource having one or more associated

13 status attributes;

14 updating a status attribute of a stored
15 number resource for a customer according to an

16 implemented workflow procedure; and,

17 automatically accessing those stored

18 number resources and associated status attributes
19 for display at a user display terminal in
20 response to a user directive.
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1 22. The method as claimed in Claim 21,
2 further providing a default first status for

3 number resources before applying a workflow

4 procedure.

1 23. The method as claimed in Claim 22,
2 whereby a workflow procedure includes reserving

3 one or more number resources for a customer, said
4 method including updating a status attribute from
5 said first status to a reserved status.

1 24. The method as claimed in Claim 23,
2 whereby a workflow procedure includes

3 provisioning one or more network switches to

4 enable customer use of corresponding one or more
5 number resources, said method including the step
6 of validating a status indicator for each said

7 one or more number resources against said

8 customer identifier prior to applying said

9 provisioning procedure.

1 25. The method as claimed in Claim 24,
2 wherein said validating step includes verifying

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

1 26. The method as claimed in Claim 25,
2 wherein prior to provisioning said network

3 switches, the step of updating said status

4 attributes for said corresponding number
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resources from reserved status to assigned

status.

27. The method as claimed in Claim 6,
whereby after provisioning said network switches,
the step of updating said status attributes for
said corresponding number resources from assigned

status to working status.

28. The method as claimed in Claim 21,
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.

29. The method as claimed in Claim 28,
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.

30. The method as claimed in Claim 29,
wherein said first telecommunications service
provider releases one or more number resources
agsociated with said first telecommunications

service provider to a customer retaining services
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31. The method as claimed in Claim 29,
whereln 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

O 00 N N U b W N -

more number resources to a porting out status.

32. The method as claimed in Claim 27,
whereby a workflow procedure includes
discontinuing use of one or more said number
resources, said method including updating said

status attributes for said number resources from

SN R W N

working status to discontinued status.

33. The method as claimed in Claim 27,
whereby a workflow procedure includes suspending
one or more number resources having a working
status, said method including updating said

status indicator for said number resources from

D W KW N

said working status to a suspended status.
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Yy S10982%/ () - <d'furehen 1@@(\111}%9&@? L 0% guEpmaticaildos & () W y@0%&' ()-W
Y@RO%ﬂ& ()-wW applying business rules said number resources

8510% & ()-' EFPLyzeGHay3( 10% & { 10% &' é% 3(10% & ()-y3(10% & ()-' Iy
3(10% & () - N Pys%file/@%r(*)m;?st‘%% ‘é)P-r;%F—? /&% "1y3(10% & ()-y3(10% &

()
<il-4y3(10% & 3(109% 3(10 % & 0% & ()-y3(10% &
I() <y ( quH—E&/S)(/lg% & ()#fg%@% (251 %1&%9&12 )C(li‘?é&é/a&' ()5;3)(/1(()% & (
) - quh010|10Mhere1n a business rule 1nc1udes placing said one
5ML0% & 1 9 ' 9 & ()- oN-0
yyom &/gz)_f) Y3 %é Iﬁgv_e%( Jr%ﬁar%s 18/%(5%9/6:&541)\,3&/%&1,%)%' s &Tlooo/é " ()yy
y310% & () - 10| for| p: ppe e%&fé%r@\(r)t qf &1@% &E33d Hya&m & ()-

'10%.&'y)-- YYincluding automatically reverting said status

6 attributes for each of said number resources back
7 to said first status when said predetermined
8 amount of time expires.

36. The method as claimed in Claim 34,
wherein a business rule includes implementing an
aging process for said one or more number
resources in said discontinued status, said
method including maintaining said status
attributes at said discontinued status for a

predetermined time interval for each said one or

0 3 N U b W -

more number resources being aged.

37. The method as claimed in Claim 21,
wherein a user directive includes a request for

accessing those number resources having a

AWM -

specified status attribute.

1 38, The method as claimed in Claim 21,
wherein a user directive includes a request for

changing a status attribute of a number resource.
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interfac eans for communicating
18 between a business system and said accessing
19 means, said interface means includes means for
20 specifying one of a customer identifier and a
21 status attribute for retrieving corresponding
22 number resources via said accessing means;
23 whereby a business system has real-time

24 access to information relating to said number
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25 resources in accordance with a desired business

26 function.
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