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(57) Abstract: A method and apparatus for detecting a stale number. A stale number detection device obtains a call number, a call
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stale number state exists when the call number issue date is later than the call number contact creation date. The stale number detec-
tion device generates a stale number notification based on the stale number state.
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METHOD AN APPARATIR T REOT A S

BACHOGROUND OF THE DSVENTION
YUY DWW t&iemsm& servioe subsoriber received 3 “olean” never-before-aas gﬁmﬁ

telephone sumber. However, as the demand for telephone numbers has inoreased, the

ssivned has sl increased. The

anbers that have been proviousty a

increase in collular E‘Iﬁt‘s&‘f‘&i‘kﬁ, VOICS Over intemmet ;}mt{si‘:&i {\-"’@i?‘}s. and iﬂ'EiSthm‘:

o

comtinge o mest the demand _ﬁ:;ar new ielephione numbers for new subscribers, given
the lunited number of telephone mumbars avatlalde, service providers reecle
previousdy-assigned telephone manbers (e, 8 service provider will issue 1o a new
subscriber 3 telephone number that was previcusly used by g former subsoriben),

However, this recveled telephone mamber s stored andfor ramembered by others as

still associated with the former subseriber, For example, many tudividuals,
carporaiions, and other engities inersasingly use electronically-stored contact
databases that store the names of people and related contact information, including
telephons nurnbers, on computers, sman telephones, or other communications
squipment and devices,

{6662] The inoreased reoveling of felephome mumbers and the inoreased use of
electronic contact daigbases hes lod o an tnorgase in “stale nnmbees” A stale number
is a telephone number that, although i corresponds 10 2 name of @ person in & contast
database, ne fonger corresponds to that persen in actoality {o.g., the person bas a new
felephose number, and cannot be reached at the old telephone musnber), but rather
nony belongs (o another person.

JORE3] Stale numbers can lead {0 a nomber of problems. For example, a new
subseriber o a telephone service provider may receive a recyvclad number {2.g., a
servioe provider will 18see 10 8 new sabsortber @ telophons nomber that was 'rmmﬁy
used by & former subsortber) Because the new subseriber bay = telephove nusnber

that was recently used by the former subscrber, it 15 likely that the telephone nomber

& stale number in the contact databases containing comadct information for the
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foarmer subseriber, The new subscriber may repetve stale number {Le wrng
sunrber) catls, which can be disvuphive and undesirable 1o the new subsceriber,
Sismilardy, those weing unsucosssfully o contact the Foomer subsoriber sre
ineorvenienced. I another exgraple 8 company’s customer condact database may
have stale menbers becanse customers changs telophone numbers and negdect to
inform the company, This fatlure to wfors may cause the company to inadvorieatly
provide private infonmation 1o someone other than the customer. For example, some
fiogncial institaticns slow custome s 10 register telephone nunbers st which they can
repeive fest or yuioe messages dlerfing them to thetr saccount balance or other
semsitive information, I the financial institution has a stale number stored for s

customer, that customer’s private information may be revealed 10 a thivd panty.
[ Accordingly, there s a need for a method and sppavatus to detect s stale

numher

JOR8S] The sccompanying Hgares, where like reference nuumersls refer to identical or

funchionally sinlar clements throughont the separate vigws, together with the detailed

deseription below, are incorporated in and form pant of the specificstion, and sepve to
further tHustrate embodiments of concepts that include the clatmed invention, and

expiain various principles aud advantages of those embodiments.

{o666] FIG | iHustrates 3 ieleconmmunivations system in accondance with some
emnhodiments,

{07 FIG 2 ilustretes 3 communications network database in accordance with
some enthodiments.

{0008 PG, 3 tustrates & fivst communication device confact datshase w accordance
with somme smbodiments.

{00 FIG. 4 iHlustontes & seeond commmunication device contact database in
aceordance with some embodiments,

JR16] FIG. 5 astrates » stale minnher detsetion device in accordane with some

embodinents,
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{B611] FIG. 6 tHustrates 3 method for deecting o stale sumber in aecondsnee with

some embodinuents,

[E12] PHG. T thustraies 3 method for processing 2 call request whers g stale sumber

notifteation has been gonersted in accordance with some embodunents.

J0R13] PIE R iHostraies a mothod for providing an active number when a stale

nurnber s detected in accordance with same embodiments,

jo 4] Skilled antizars will gpprocinse they clements v the Sgures are lustrated Yor
senplivity amd chuity and bave not necessarily boww drawa toscale. For exanple, the

dimensions of sovoe of the slements fr the frures may be oxsggerated relative o

other elements to help o Tmprove eonderstanding of ensbodiments of the prosent

invverdion.

10615] The appartus and method components have been represented where
appropriate by convertional symbols in the drawings, showing only those spegific
details that are pertinent o understanding the embodinents of the presor inveation so
as a0t 1o obsoure the disclosure with details that will be readily apparent w those of

crdinary skl in the an having the benefit of the description herein,

ERTaisin DESCRIPTOR OF THE ISVENTION

{0016} Some embodiments of the invention inclade ¢ method for detecting o stale
nmber. In one embodieat, the method includes obtaining, by 8 processor, 3 oall
number snd & call mumber contact creation date. The asthod further includes
deternuning, by the provessor, & call number tssue date for the call number. The

sthod fusther includes detormining, by the processor, that @ stale number state oxists
when the call nummber tssee date s later than the call number contact creation date.
The method also moludes generating, by the processor, 2 stale nomber notfication
based on the stale number state. Same embodiments inchude an device Tor detecting &
stale number. In one sobodiment, the device mcludes 3 processor, which is

eordigured 1o obtatn # call number and & call number comtact ereation date. The

e a call number issue date for the call

processor ix fwther x.,(m'f_f%ga.smf}i 10 deten

nuraber, The processor is further configured to deterpune that 3 stale mumbeyr state
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when the eall number fesue date s Inter than the call number contaot oreagion

date. The provcessor is further configured to generate a stale nomber notiftcation
hased on the stale number state,

ey 10 The elecommonications

{0817] FIG. 1 iHustrates & telecommunications §
svstem M includes 3 comprmtications network 12, 8 communications aehwork controd
system 14, 3 commupications network datubase 18, 8 8yt comvmumication devies 1§,

For case of de ton, the

yuncation device 2

and a second oo
felecommunications system 10 tHusteated in FIGL 1 mclides one communications

e 14, communications network

aetwork 12, conumwoaiions network control sw
databaze 16, Orst conununication devics 18, and second communication device 20

Qther gmbodiments may inchude more than one of cach of these components.

{0618 The commupications setwork 12 indercomnects the communtoations nebwerk
soartrod svstemn 14, the communications netwenk database 16, the Orst conpmumication
devige 18, and the second communication device 20 The conunmications network

12 passes voice traffic, data tradfic, or both, to, from, snd between the
comppnications network controd system 14, the communivations netwark database 18,
the first communication device 18, and the second communication device 20 using
suttable network protosols, connections, and sguipment. The companications
network 12 may include landbve telephone hoes, collular networks, land-mobile radio
networks, focal and wide arcs dats networks, and or aoy other commications
aetwork type. The communications network 13 may include or have one or mare
conmections i the public switched telephone network {FETN) and the lntersst. The
commnications network 12 meay switch or rowte nebwerk raffic, incloding voloe
twlephone calls feg., collular sud landiine calls), digital and anglog radin
commnications, voloe over internet protocol {(VolPY, short message servics {8MS)

messages and multimedia message service {MME) messages {coltectively reforred 1o

hersin as Vtext messages” ), transmissicn control pro

daty traffic, and the ke
{0R1Y The commumcations pebwark controd svstem 14 s capable of receiving call

requests from the first communication device 18 and the second commumoation

e,

device 20, and completing those call requests. A oall request inchudes, for example, 8
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request 1o place 3 volee telephone call in some instances, and s request 1o send 2 tet
message in other instanees, Accordingly, completing a call request may inchde
connscting & voros elephone call bepween, for example, the Brst communication
device 18 and the secoud comumunication device 20, or sending 8 text message, fov
example, from the first conmuenication device 18 10 the second commumcation devies
2 The communications network contrad system 14 18 configured o complote ¢ oal
request by interfacing with network equipment {not shown) in the ConmEHeations
astwork 13, including the communications network databaze 16

{629] The communications metwork database 16 clectronically stores information
regarding the compunicstions nebwork 12, including, fv exanple, infornsation
relating to the wlephone pumbers sssigned ® subsorbers or wers of the
'(2{3‘?3?.'5’3“&3’1&ﬂiiﬁi!ﬁ:]:’f‘\-ﬂ ﬂ(?i"li*é"{?it'k 12 fhﬁ‘ (‘{\ﬂiﬂiuﬁh ifiﬂﬂ\ fabww 2\ & ﬂiﬂi(\i H\ st i‘i 15
configured 1o read and weite such information to and from the commasicaions
network database 16 In the hustrated embodiment, e commumcations network
dutabaze 16 13 a database housed on a suitable database server and accessible by the
comuratications network control systent 14 and other systems {not shown) over the
commnnicstions netwark 13, In slternative smbodiments, the comraaications

network datahase 1 may be locsted on the commumontions network condrad system

DN OF FROFS im@w@ning rtworks.,
18621] The first communication device 18 and the second communication device 20
are glectronic commumination devices capable of sending and receiving voice and data
traffic o and from the communications network 120 The fiest conpnumoation device
18 and e second conummunication device 20 are confipurad 1 ferninate and originate
veroe ealls, font messages, and other volee snd data transmissions over the
commumcations network 12 In many of the embodiments described heran, the first
eowmsrieation desdoe 18 and the second commmunication device 20 sre smart
felephones, Howsver, tn alternative embodiments, stther ov both the first
communnication device 18 and the second conmmunication device 20 may be othey

slectrome communication desices including, R example, Jandline fefophones,
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portable radios, tablet computers, Iaptop computers, personal digital assistants {PDAs),
and the Hke.

10022] In alternative embodiments, either or both of the first commumication device

18 and the second communication device 20 may be an avtomated messaging systam,

»

An gutomated messaging system s capabde of originsting and terminating voice cally

togy

et messages, and other cospmumications, sither slone, or by interfaciag with other

astwork eguipment (not shown}, The sutomated messaging s
farger network at & company, including, for example, 8 Bnancisl institution or an
insurance company. I soch embodiments, the company may wae the avtomated
Hiessaing svstem to send oot nessages of auttamated voice calls to it custonrs

wer the commumenations network 120 For example, in some embodiments, the first
corrnutication device 18 may be an sutomated messaging svstom, which sends 4 text
mossgge over the commumcations netwark 12 1o the second commuanication device
U wiich may be a customer’s smard telephone. Altomatively, the sutomated
MESEARIDE Systom may redeive voice calls or text messages from a cusiomer,
Automated messaging systens may also inclode, for examply, internet websites,
enyml distrlaation svstems, and the hike,
J0R23] As tlustrated 1o FIG. 2, commuaicstions pebwork databiase 16 nchudes & date
fabde 30, The data table 30 stoves information indicating the wlephone sumbuers that
e o wers sssigoed o particudar sulsonbers, and the tne penod of the assignmant.
In alternative embodiments, the telephone nwmbers may be other types of nambers

that urniguely identify & subsoriber within a public land mobile netweork (PLMNY, or

other type of public or private wireless communications network. In alternative
embodiorents, 2 call pumber may be an siphammenc dentifisr. Bach record in the
dats table 30 mctudes a telophone mumber, o subsoribor wlentifier, a subsoriber name,
the tesue date (.o, the date the pumber was issued 1o the subsenbern), the date the
somber way closed (e when the sumber was no longer issued o that subsceribern),
and the state of the vecord. The state of the record indicates whether the record is

active or closed. An active record indicaies that the telephons numbey 1o the record is

still issned to that subseriber. A closed recovd indicates that the telephone mumber in
the record 18 ne Jonger ssued to that subsonber. For example, w the data table 3, the
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data recond 30A stores information showing that the elephone nuraber " 36N was

an

assigned t g subsoriber named “Chris™ on “Rune 13, 3014.7 and is stil] actiy
Someone calling "378 (n an sttemp 10 reach “Chrts”™ would have ¢ chanes © reach
Chrig at that iedephone number. In saother example, the data record 308 stoves

yfosmation showing that the telephone nomber " 12347 was assigned 1o *Chris” o

“hday 3, 30027 and was no longer assigned o "Ches™ ag of “lune 1, 20147

Someone placing 8 vall to telephone sumber 12347 in an attempt 1o reach “Chis™
would be placing a call © & wale telephons nomber and would not be able to reach

“Cheis” In aliersuttve embodiments, the dats table 3 in the commuaiostion
network database 19 may bold more iforasstion of store the information in Sifferem
formats.

J024] FIG 3 iHostrates & fivst communication devies contact database 40 The first
communication device contact datghase 40 i nsed by the Hrst compmsncation dovice

18 to store and refieve comtact foemation. The contact infoanation is stored in

costact records. Each contact recond i the contast database inchudes a name for the
contact, 8 telephone muanber for the contact, and the confact creation date {Le, the
date the contact was entorad into the first communicstion device contact database 44},
T seane swbodiments, sach contact record ncludes Rurther comact information,

.

including, for &"'\dﬂiﬁlﬁ a sireet address, an enat! addresg, and alreomate lelephone

aumther, snd the Tke In some embodiments, the Bl communication device gontact
database 4 iy lectronicatly stored In & memory of the fisst commumcation devies 18,
In other smbodiments, the first communivation device contact database 4 is stored
apatt from the Hrst commuumcation device 15, and access throngh suitable nobwork
protocods via the conununications network 12, or other wivsd or wiveless netwaorks o
data connections.

{B23] FIG. 4 iHhustrates 8 second communication device pontact database M The
second conumunication device contact database 30 1s used by the second
comprenication device 3010 sove and retrteve comtact information. The second

commnnication device contact databsse M iz configored stoviladdy to the Hrst

communiestion devios oontact datshase 40,
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Joe26] FIG. 5 tHostrates 3 stale nuamber detection device 60, The stale mumbsr
detection device 80 includes a processor 82 {g.g., & microprovessar or another suitabile
progranunatde device), 8 memaory 64 e, g compuier-readable storsge madiuny, and
an inputinuipet intorfsce 66, The processor 82, the memory 84, and the inpatfcutput
ygerface 66, x well ay the other vartous modutes and components, ave conpeted by

QR oF more contrad o daty buses to enghle communication therehetwesn,

e avea and & data s

The provessor 63 15 connected (o the memony &4 and sxeoutes computer readable
instructions {7 sofbware™) stored 11 8 vandom access momory {RAM} of the menuwy

{e.g., doring oeoud t;m}s a read only memory {R{}M} of the nremey {n:s! N

example, software for g}i soiny and 'ﬂ?ﬁ»ﬁféﬁ&f‘ing cally, {iaﬁﬁﬂing stale numbers, and
genorating stale mumber notifications, as descibod below, may be stored i the
mamory &4, The software may wchode fromvwwarg, one of more applicalions, program
data, Dlers, rudey, one or more program modules, other executalle Instroctions, o
combinations thereof. The provessor 62 18 vf;:{m'ifigusx'&ﬁ 1o retrieve softwears from the
memory & and sxeeute the software. The processar 62 is configured & store and
refneve data 1o and from & mndom socess memory of the memaory, 8 tomperary
register of the memary, 8 butfer of the mamory, and the ke

{00281 The provessor 52 1s further configured to obtain and store in the memory &4 an
obtained call swember S8, an obtained call manbey contact creation date 6%, and an
obtained call mumber e date 70, The oliained call number 68 may be retminved
from a local or remote database or may be part of 8 call request {e.g., 8 request to
place a call wo, oy recedve a call fraam, 8 telephone numbery, as desoribed harein. The
obtained call nunber comtact oreation date 69 may be ratioved froon a loead or romate
database, for example, the st communication device contact database 40 and the
secomd comunuaication device contect database 30, The obtained call number ssue
date 70 muay be retrieved from a local or remote database, for example, the
communnicationg netwerk database 160 In scune smbodiments, the processor 63 s

configured fo compare the oblained call mumsber contact orsation date 6% and the
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obtained call nusnber issue date 70 o determine & stale number state, as desoribed
below.

[6E29] The inputioutput interface 60 ts configured 1 receive fopud and 1o provide
system output. In some embodiments, the inputioutput tnterthee 60 recetves nsg
ingut provided vig, for example, 3 keypad, a touch sereen, 8 scrpdt ball, buttons, and
the hke. In some smbodimenty, the wput/output interface 66 s coupled o an sxtsrnal

f communicaiion device comtast database 40, the second

-c&m&n’sunimﬁa‘:n device camact databsse M, and the communications petwork
database 161 via the commmuestions network 12 or another wired or wirsless
connection, Nystom oatput can be provided v a dispday device such as 3 hgud

ervstal display (LODY, touch screen, and the Bke. The input/outpat interfsce 66 can

include & graphical use srtace (G S8, g fien g X
10 iui*ﬂgsa\h: al wser inderface (GLH} le.g., generated by the processor &3, From

instructinns and data stored i the memory 64, aad presonted on g touch soreen that

enables a user o interact with the stale number detection device 800 The inputfoutput
imterface OO may also include one o move nedtwork imterfaces that allow the siale
anmber detection device 80 10 be coupled 1o, and communmicate with {e.g., over the
contnnnications netwerk 13 or other wirgd or wireless connections? other devices

{e.g., the first communizstion device comtact database ¢, the second convmunication

device contact databiase M, and the communications vebwork database 16}

J0630] The stale number detection device 80, 1ts functions as deseribed below, or both,
may be incorporated info the commuemcations network contvol systens 14, the firgt
comarmaneation devics 18, and the sscond communication device 200 For example,
eaxch of the commumications network control sesten B4, the first communication
device 18, and the secoud communication device 20 generally include a provessay, &

menory, and an inputioutpat interftee. Accordingly, o various smbodiments, the

state nunvber detection device 60 may be implemented tvough hardware, softwarg,

firavware, of @ combingtion theveo! i one or more of the commumications nebwork
control system 14, the first communication device 18, and the second compumication

device 20, In shemative smbodiments, the siade nomber detestion dovice 60 is

implenented a8 2 standalone qum..t, which can be attached o, or soosased vemutely

by, another device, §
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SV 14, the first communication device 18, the seccud communivation device 28,
and similar electronic desdces. In such embodimenty, the stade number detection
device &0 15 attached or acoessed using suitable slectronie connectors, cabling, wired
of wirgless networks, or combinations thereod

{0031] FiG. o illustrates 2 method 100 for detecting a stale by using the stale
mbher detertion device 80, At ook 101, the stede number deteotion devive 60

bie the telephone nunber

R34 Arblock 103, the stale number dotection deviss 60 obtains 8 call mumbsey
contact oreation date. The call number contact oreation date i the due when &

vowstact recond C{Z!S'ﬂﬁi'ﬁi?‘tg the call mambey was oreated. For example, the contast

comarmanication device contact database 400 As tHustrgded in FHG. 3, the contact
record for & confact nemed “Ches” contaims the tclephone samber “1334% and a
contact oreation date of “May 18, 20137

JO632] In some ambodimenty, the call mumber and the call number contact creation

date may be obtained when the stale number detection device 80 recsives a gall

request from & request device, A call request may be g request 1 place 8 voice
yedephone call o send 3 toxg ov date message. In o example, the regquest devies s
he first conmmucation device 18, where a user of the fest commanication devics 18
requiests 1o place g voloe ool o reguests 1o send 8 ot or date messape o POl

The first communication device 18 may provide a graphical user interfice showing 8
st of comtacts of the user, which iy obtained from the Hrst communication deviee

£

contact database 40 Through the graphical user iterfhce, the Hrgt commumuostion

device 18 reogives 3 user selection of "Chnis™ The first commmnication device 18, n
turn, oliains a tolephone nuroaber snd coutact creation date for "Cluis™ fros the first
commameation devioe contact dutabase 40, The first commumeatian device IR then
genergtes gnd sends the call request with the ’miv&;}hm{z menber “12347 and the
contact oreation date of “May 18, 30137 1o the stale number detection device 68, As
noded above, the stade number detection device 60 may be nvarporasted it the
commnpteations mutwork contral svstem 14, the fiest conmuication device 18, or the

second conmuication device 20, or it may be s standalone device. Altarnatively,
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{irst oommunication devioe 18 may receive, through the graphics! user interfiwe
telephone mupnber, and refrieve the call number contact ereation date from the contact
revord that contains the telephone number, In other instances, the request device is
or amnther devies.

JOR33] I some instanoss, 2 call renuest 1s 8 request 1o check 1 contaot datus to

determine H the call number ¢ w stale. For example,
& user of the first communication device 18 may want to cheak the contact status for
“Uhaas™ fe.g, check to sve iF the telephone number Sor "Chns”™ is stale) withowt
rdacing 3 volce telephone call or sending 8 text or data message. The first
ornmunieation device I8 obtains, from the Bt commumioation devios contact
database 4, 8 relephone musber and contact creation date For “Chris.”™ The first
communnication dovice 18 then geaerates and sends the call reguest to check the
corstact statug, | :m;:inz.aﬁiag the telephone number “13347 and the contact creation date of
“May 18, 20137 1o the stale number detection device 8
{9034 Continuing with the operation of PG, &, after obtaining the call number and
the call sumber contact creation date, &t block 103 the stale number detection device
A0 olains the call nweaber tssue date for the telophone ramber " 13347 1o some
ervbodinrents, the call musaber tssue date may be determned from the
commuonications notwark datebase 16 For example, o5 ilosirated 10 FIGL 2, the dats
table 30 contains o oall pumber ixsue date of “May 1, 20157 For the telephone number
{9633] At block 107, the stale nwnber detection devies 60 compares the call number
isstie date aud the call number comtact creatton date. When the tssue dave s sarbisr

e nnber detection devioe 60

than the call number contact cregtion date, then the g
determines that the contact record contains 3 valid telephons nomber, because the

contact was cregted after the current subseriber recetved the telephone number, I‘hu‘sa
the stale nnber detectian devios 60 will indicste that a valid number state sxists and
generate & vahid number notificstion, at block 108 In response o the generated vabid

number notifieation, generally, the systent 1 procesdy to complete the oall reguest.
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Completing the call request may vary depending on the type of call request and
includes, for example, placing a votoe telephone call, sending a text message, and
sccepting & voice telephone call or toxt message. Addiionally, the peasrated valid
spmber potidication is sent to the request device that inthated the method 100, The
valid nember notfication may be displaved by the request device {e.g., the Hrst
communioation device 18 ar the second commumication deviee 201

10036] However, when the calf number issue date ("May 1, 301871 15 Jater than the
catl number contact crestion date {"May 15, 20137), then the stale number detection
device 6 dedermines that the contact record containg & stale (e, incorrect) nomber
because the contact was crested before the curvesst subsornlay recetved the telephose
sumber. Thus, when the call sumber asue date s Iater than the call numsber contact
creation date, the stale number detection device 60 will idicaie that a stale meaber
state exists and generate a stale nomber notification based oo that state, st black 1L
The stale nomber nottfication may inchude an wdication that the obtained call number
i a stale puonber, and other pertinent infbrmation, such as the call number issue date.
In some smbodiments, the stale sumber notification s sent exieraally tothe sale
number detection devics 60 {e g, 1 the second conumumication device 26, the
commnications network control system 14, or ancther deviee). In other
anbodiments, the stade call notfication s refaingd on the sale number detection
device 8 {eg, in the memory &4}, For example, when the stale namber detection

devipr 60 is incorporsted inte the communications network control '%‘»\K?Ti i~§- the

dery the call request without :m:stii?}fing the request device,

{O637] In some smbodinments, the stale number detection device &0 may obtain the
ot nomber, the call number contact oreation date, and the call nomber tssve date
sinnligneousty, or i a different erder than deseribed above. For example, the call
reguest may be a reguest 1 aecept a voice telephone call or g test message, sent from
the communications sebwork contrad svstem 14 10 & rectipient device {e g, the second
communnication device 20) The osll request may inclade, for example, a call numbey
and & oall nomber tasue date, where the call nummber is the eall numbey of the reguest

device. For example, the stale number detection device 60 may recaive a call request
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froum the ool numher "9 that tnchudes a call mumber 1asue date of "March 13,
I {xee FIGL 2. The stale pumber detection device 68 may then obtain the call
anmber contact ersation dute for the telephone nuntber “9909™ from ¢ locad dutabase,
for exarmple, the second communication device contact database M. As lusteated in
FIG. 4, the second communtoation device oontact database 30 contains a oreation date
of “lanwary 17, 30137 for the telophone number "OW8Y In this cxample, because the
call suenber tssue date (“March 13, 20137 1a lader than the call subser condact
creation date {davuary 17, 20037 the stale nombher detection deviee 60 determines
that the contact vecord contains & stele (e, ncovrect) mumber because the contact was
crested before the maren subsoriber reostved the telephane number. Accordingly,
the stale number detection device 50 will ndicate that 2 stale mumber stale oxists and
generate 8 stale number sotification based on that state, a8 desoribed abhove.
{063R] FIG. 7 thustrates ¢ method 200 for processing @ call request where g stale
sumvber notification bas been generated. At block 201, the stale number detection

dovice &0 bas generated a stede mamber notification, according o methed 100, w

response 1o recstving 4 call request. For example, the stale number detection deviese
60 moay have recedved a call request, from a request device, o place 8 voos tolephone
ot or send & ot message to r call number, which it determined was stale. &3 block
203, the stale numbey notification is presented along with a2 prompt. Precenting the
stale number potification snd the prompt may mchede, for example, sending them to
the request device {e g, the communications netwerk control svsten 14, the {irg
communioation device 18, or the second communication device 3 through the
communieations pebwork 12, or presenting them to & pser through 8 graphical user
interface or other suitable inputioutput mechanism {e.g., the of the inputioutpat
interfhce 661 The promp requests permission to proceed with the call request.
{039 At block 208, when the stale number detection device 60 roceives peroission

o connect the call, the system 10 will proceed with the call at Mook 307 In some

embodivents, procesding with the call request Includes the systen 10, Tor example,
placing a telephone call, scceping a voice telephone call, sending 8 toxt message, oF
accepting & toxt message. For instance, the stale number detection device 60 provides

poc]

an indhicstion to the communicstions nefwork control svstem T4 that peroission was
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received, and the communicstions network control system 14 connects 8 voles

telephione call between the first commumication device 13 and the second
commuontion device 30, Hewever, when the stale mumber detection device &0 does
At PECSIVE POIMMSSION (0.g. It receives A NUgalive Fesponse OF i response 10 the
prompt}, the stale member detection devive 6O will deny the call reguest and termsinate

the call gt block 208, Terminating the call reguest inchedes the svstony 10, for

sxample, not placing (L.e, not connecting) & telephone call, not accepling 8 voice

T

yedepbone call, not sending & text message, O B0t accepling 8 foxl message, In some
envhodivnents, the stale number detection device & returns an error messags to the
requiest device indicating that a the call request was dented because the call aumber
had been assigned 1o g new subscriber, and b} that the coutact information used
genorate the call reguest is stale.

{0040 FIG. § ihustratox ¢ method 300 for including an active number along with a
stale mumber potification when a stale number 18 present in 3 call request. At binck
301, the stale pumber detection device &0 has generated 2 stale nunber notification,
according 1o method 100, n response to receiving & call request. For example, a3
desanbed shove with respect to method 100, 3 oall request including the call numbey
FI3347 andd 3 call number contsot orsation date of "May 18, 20137 coused the stals
aunher detection device 60 to generate 1 siale number nottfication. After this
antifiontion s geonerated, at block 303, the stale number detection device 80 olnaing

the subzoriber idesstiBer For the call supber waned 1o the subsoriber gt the time of the

call number contact creation date.
{0641] In some embodinents, the stale number detection device 60 may obtain this
information by querying the communicationg network databiase 16, For sxample, the
query may search Yor g record in data table 30 where the telephove mumder {x equal o
“1234" and the contact creation date of “May 18, 20137 falls on or betwesy the issue
date and the dlose date for the record, In this &xampi&, the subseriber identifier fov
data recond 3UE 1KY is responsive o the query beesuse “May 18, 237 fdis
between the issue date of “Mav 3, 20027 and the close date of “hane 1, 2014 and

the telephone number 5712347
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{8042] At blook 303, the stale number detection devies 60 uses the subsertber
identifier V10027 w obtain an active telophone number for the suhaonber. For
example, the stale number detection device o0 may query data table 30 for g recond
where the subsoriber identifier is egual 1o V10027 and the recond state 5 “agtive” In
thia example, data record 30A is responsive to this query amd Ep:i‘{}\ii{liﬁﬁ the stale
nuraber detection device 60 with the active telephone pumber 538787 Atblock 307,
the stale pomber detection device 60 tncludes the active tlephone number for the
subscriber that 3t obtained 1o tie sale number potfication geosrated at block 301
10043] Ax noted above, 2 call reguest may be a reguest to check 8 contact stalug to
deternuine when the call number contatned in the contact s valid or stale. Whey a call

3

rRguest s B reguest 1o chegk & contact status, the stale number pottfications generatasd,
i any, inclode an indication that the contact record 13 stale. In some embodimens,
the stale number notification may include an active number for the contact reond,
which can be determined according to method 300, In some embodunents, the
reguest to check g contast status includes mul rjgﬁe cottact recovds sent and recstved

each contact in the coptaot database of the request device 1s checked autcamatically

{tx., independent of further manual tnput) alter the request 1o cheok a sosdact statas ix

itiated. In ambodiments where avultiple congact records are checked, the stale
aumber sotification may contain the results for all of the contacts checked in a single
aotification or in indiidus] aotifications,

{0044] Accordingly, embodiments of the systems and mzthods described berein
enable, for instance, an individoal baving a recently recveled telephone mumber o use
the stale mumnber detection device 8 to detect whether an Incoming call or test
message ortginated from a user having a stade contact that incorrectly associates the
recycled telephone number with someone other than the individual carrently assigned
0 the recyoled telephong nanber, Qther emmbodiments enable, Tor instance, an
yndividual placiog a call or sending 3 foxt message 1 use the stale mumbeyr detection
device 60 1o detent whether the call or toxt message is boing send to 8 stale number

sent. Some embodinents astomatically

w,

before the call i3 completed or the message i3

ook 2 communicstion onginating from, or being sent 1o, a stale number, For
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example, the communications network contral system 14 may swtomativally prevent a
call from beiong placed o 3 reciplont device with a stale number in response (o
detecting a state vamber state, oF I response o g stale number notification from the
stale nuntber detection dovice 80, In ather emabodiments, the request device may be
prompted o procesd with or canvel & sall, and 8 recipiont deviee may be prompied w
accept or deoy a call. Accordingly, embodiments of the mvention allew mdividuals
and enfities o avord invonveniences amd other tasues related to stale contact
informsation.

J0645] It should be noted that the refergnves o voice wlephone calls were provided as

oxamples. As poted above, the sstenss and methods desortbed above are not limited

1 veree felephone calls and may be used with the sending and receiving of text

messages. I should also be noted that the systems and methods deseribed above are
not hndted 0 thelr spplication © smart ielephones o wireless commumcation devices.
For example, methods 100, 200, and 3090 may be uiilized by an automated messaging

systenn acting as the request devine or g the device receiving & call or fext message

e

In some smbodiments, the systems and methods desentbed sbove may be used fo
verify the stasus of non-telephonie cortact infopmation, includisg, for exanple, somall

addresses, boane addresses, business sddrosses, soctad media ideatitiers, and web page

acdddresses. Fov example, an adminisirative device recerves 8 request from a regquest
device and, v response, compares the creation date of the non-telephonic comtact
information with the Bsue date of the nor-telepbonic contact information to deferming
whether the nos-telephonie contact information s valid or stale. Further details of
such embodunents can be appreciated with reference to the above-doseribed systems
and methunds,

{0046] In the foregoing specification, specific embodiments bave been deseribed,
However, one of ordinary skill in the 2t appreciates thal vantous modifications and
changes can be made without depanting from the scope of the invention as set farth in
the claims below, Accordimgly, the specification and Hgures are to be regarded i an
Hustrative rather than 3 restrictive sense, and alt such modifications are intended to b

included within the scope of present teachings,
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{B647] The benefits, advantages, solutions to problems, aad any eloment(s) that may

cause any benedil, advantage, or solution 10 ocour o become move provounced are not

1 be constroed as 3 antical, reguirsd, or essential featwres o elements of sy or all
the claimyz. The invention iy defined solely by the appended claims wclading auy
amendments made dunng the pendency of this spplication aud all eguivalents of those
claims as issued.

10048] Moveover in this docoment, relational terms such as fisst and second, 1op and
bottom, and the Hke may be used solely o distinguish one entity or sction from
another entity or action without necessarily requiring or amg\ium anry sotual such
redationship or order between such solities or actions. The feran “comprises,”
“comprising,” “has”, “having,” “moludes”, Tinchuding” Veontaing”, “oontaining” or
any othey variation thereod, ave intended 1o cover a noneechasive inclusion, such that

A provess, method, article, or apparatus that comprises, has, includes, containg g Hst of

s

clemeats does oot include only those clemenis but may include other slements o
expressly Bsted or inherent 1o sach provess, method, article, or apparates, An slement
provesded by Meovapaises 8", Thas 7 Mincludes a7, Toontaing o a" does not,
withaut syre constrainty, prociude the existence of additions! identicad elements in
the process, method, anticle, or apparatus that comprises, has, inchudes, contains the
slement. The terms “2" and “an”™ are defined a8 one o more unless explicytdy stated
otherwise heretn. The terms “sobstanttally”, “essentislly™, “approximately”, “abawt”™
or any other version thersof, are defined as being close 1o as understond by one of

ardmary skill in the art, and 1o one non-lmiting embodiment the term is defined o be

within 1696, in another embodiment within 5%, 1 snother enobodiment ootthin 9%
s in another embodinme within 3%, The erm “coupled™ as used hereln is
defined as connected, althongh not necessanily directly and not necessanly
mechameally. A device or structure that is “configured” in @ certain way is

conligured in at loast that wary, bast miay also be configured o ways that ave not lsted.

more &iti‘lti‘s O s ped PIDCLRREER ii}f §‘¥ll’k£ 5k 31&2 devicey’ ?! steh g8

microprotessary, digial s gsnl procesions, customized processors and feld
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both softwars and finvesne} that control the oae or more processors 1 implement, in
conjunction with certatn nos-processor cirentts, some, most, of all of the functions of
the method andfor apparatus desoribed herain, Altlernatively, some or all functions
eould be roplomented by g state maching that has no stored prograny instructions, or
m oo of more application specific integrated oirgants {ARIOs), in which each fuanction

o sone combagations of cortain of the functions are implemented as custom logis.

OF course, 3 combination of the two approaches could be used.

{0630 Moreover, sg embodiment can beimplemented as s computer-readable storags

maedium baving compuier readable code stored thereon for programming 8 computer

{&.g., comprising 3 processor} to perform a method as desenibed and olaimed hersin,

Examples of such comprier-readable storage mediums include, but ave oot Hontad to,

a bard disk, a CDGROM, an optical stovage device, 8 magoetio storage devics, 8 ROM
{Read Only Momory), & PROM (Programmable Read Only Memeary), an EPROM
{Erasable Programmable Read Only Memory), an BEPROM (Blectnically Erasable

Programmable Read Ouoly Memory) sad a Flash memare, Further, s expecied the

=

one of erdiary skill, notwithstanding possibly sipaiftcant offort and many design

cholces mathvated by, for ecample, available time, corrent techanlogy, and seanomic

considerations, when guided by the concepts amd principles disclosed borein wall b

readily capable of generating such software instructions and programs and 108 with

minimal expermerdation,
{631} The Abstract of the Disclosure is provided (o allow the reader to quickly
ascertain the asture of the techmcal disclosurg, 1t s subonitted with the understanding
that 1t will pot be used 1o iwterpret o Hmit the scope or meaning of the dlaims. In
addition, (v the forggoing Detailed Desoription, 1 can be seen that vanious fawres are
grouped together I vanous smbodiments for the purpose of streamlining the
disclosure. This method of disclosure 13 not to be interpreted as reflecting an
frtenrtion that the clainsed embodiments requive more foatures than wre expressy
vecited t each claim. Rather, as the following olatms reflect, inventive subject matter
f1es 11 {oss than all fextures of a single disclosed smbodument. Thus the following
claims sre hareby meorporsted indo the Detatled Desoription, with each olaim

stanching oo fs own as 8 separately olaimed subjest matter,
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Claims
We clatng
13 A method for detecting a stale nunrdser, the msthod comprising:

chiaining, by a provesaor, 8 call member;

cltaining, by the provessor, & call number contaet creation date;

cbstaining, by the processor, a call number 1ssue dade For the oall nuber;

determining, by the processor, that 8 stale number state exists when the call
muember issue date 15 later than the call number contact ereation date; and

generating, by the processar, & stale manber notification based on the stale

number state,

2, The method of claim 1, wherein obtaining the call number and the eall number
cordact creation date inchudes receiving 2 call request from & regquest device, the ¢all

sation date.

e the call numnber and the call nuanber contac

i3

requeest inchudin

7 I

3 The method of clatny 2, further comprising denving, by the processor, the call

S

request when the stale number state sxasts.
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4, The method of claim 2, further comprising:
determining, by the processor, a subseriber identifier based o the call number
when the stale sumber state exiats; and

determining, by the provessor, an active munber based on the subsortber

identifier;

4
,««
&%
P

wherain the stale number notification includes the zetive number.

y

3. The method of claim 2, further comprising:

sersding, by the processor, the stale number notfication 1o the vequest devieg
and

denying, by the processoy, the call request.
£ The method of olatny 3, farther comprising:

prompting, by the processor, for peemission from a reeipient device t
complate the call request when the stale number state exdsts, and
completing the call reguest, by the processor, when permission o complete the

call requiest is recetved from the recipient device,

The method of claim & wherein completing the call request invludes one of'a

group consisting of aocepting & voice telephone call and sccopling a toxt message.
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8. The method of clatm 2, further compaistng:

sending, by the proeessar, the stale number notification 1o the request device;

and

comnpleting the call reguest when permisston 1o complete the call reguest s

received from the regquest device.

9, The method of clatny &, wherein completing the call request moludes one of 2

group consisting of placing 8 vorce telephone eall snd sending & text message.

By A stale murmber detection device, the stale sumber detection device
comprising:
& menmy having
sy obtainsd call number,
w obtained call mamber comtact creation date for the call samber, gnd
an obtained call nwenber issue date for the call number, and
a processur configured to
avcess the memory,
determine that @ stale pumber state exists when the obtaived call
nuember tssue dute s laver than the obtained call number contact creation date,

and

generate 8 sale wrmbsr nottfication based o the stale mumber state,
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11, The stale number detection device of olatm 1, Rurther comprisin

2 AR
putoutput imerface coupled toa request dovice that geoerstes 2 call reguest,
whergin the memory vecetves the obtained call namber and the obtained call number

contast sreation date from the call request wig the putfoutput interfice.

13, The stale number detection device of clatm 11, wherein the processor is

fuarther configured $o dery the call reguest when the stale nuaber state exists,

13 The stale number detoction device of clatm 11, furnthey comprising an
inputfoutpt interface coupded 1o a database, wherein the processor is further
configired to
retrieve from the database a subsoriber identifior based on the obained
call munbey when the stale number stale sy
redrieve from the database an active number based on the subseriber
wdentifier; and

wherain the stale number notification includes the zetive number.

14, The stale anmber detection device of elatm 11, wherein the progessor s
further configured to

serrd the stale mpober notification 1o the reguest device via the mputonipat
intsr¥ace, and

deny the call request.
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15, The stale number detection device of olaim 11, wherein the inpat/outps
teriace is Guather coupled 10 a recipiont devioe snd the processor is Ruthey
configured in

prompt for permission from the recipient devics 1o complete the call reguest
whan the stele namber state existy; and

complete the call request when permission 1o complete the call request s

recetved from the recipient devics,

ta The stale number detoction dovice of elatm 15, wheretn completing the cail
requaest inchudes one of 8 group consisting of accepting a voiee tefephone call and

ACCEPENR & fext message

17, The stale pusber detection device of Slatm 1 whersdn the processor is
further contigured o

N

send the stale number notiftication o the reguest device via the inputfoutpat

(a
f’{&

frvterh

Y

copplets the call reguest when permission to complate the call request is

recatved from the request device,

I8, The stale muwber detection device of dlaim 17, whevein completing the call
request ictudes one of a groap consisting of placing s voloe telephons call and

sending & toxt nuwssage

Ras
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1% The stale number detection device of olatm 11, Rurther comprisin

: AN
putoutput imarface coupled 1o 2 database, whersin the processor is confipured o

retrieve from the detabuse ot least one from the groop consisting of the oldgived call

fyave
QY

aumber, the obtaned call nenber contact creation date, and the obtamed call sum

issue date

20 The stale number detection device of ¢laim 11, wherein the stale number
detection deviog is tncorporated futo at least one from the group consisting of the
vequest device, a recipiont deviee identified by the call number, and 2 communications

astwork controd system coupled to the request device and the recipient device.
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