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The present i nvention relates to the network nanagenent of services or

féatures i'n tel ephone networks and, nore specifically,

to the network

managenent of the calling nane (CNAM service in tel ephone neRtYmr kz
[ rovi de a nunmber 5 ortabilit NP) servi ce. el at e
g{]: gP ,%Jr f °Pp MANAGEMENT OF C I(.ING) NAME DELIVERY

IN TELEPHONE NETWORKS PROVIDING FOR
TELEPHONE NUMBER PORTABILITY

The present invention relates to the network management of services or
features in telephone networks and, more specifically, to the network management of
the calling name (CNAM) service in telephone networks which also provide a number

5  portability (NP) service.
Rejated Prior Art

Historically, telephone companies introduced new calling services or features
for their customers through new releases of the software used in their switches. This,
however, resulted in a slow introduction of new services and the restriction of those

10 services to whatever new features were included in the latest software release from the
switch vendors. In response to these problems, the telephone industry developed a
new network design, known as the Intelligent Network (IN), which distributes at least
some of the intelligence (software) underlying the provision of calling services out of
the switch and into peripheral call processing computers. The local switch can access

15 thesecomputers during call processing so as to deliver the desired services. '

- In early implementations of the IN architecture, the switch maintained control
over the call processing and merely requested and received data from the peripheral
devices. In current implementations of the IN architecture, however, at least some of
the intelligence fo process calls may be offloaded from the switch to a service control

20 point (SCP) whose software can be readily modified by the local cartier in order to
provide new calling services (e.g., voicemail). The SCP may delegate some of the
tasks of call processing to one or more intelligent peripherals (IPs) which operate as
slave processors to the SCP and can provide a variety of resources (e.g., voice

recognition).

25 The current IN architecture may further include a service node (SN), which
. comprises a standalone computer platform dedicated to providing a particular calling

. service autonomously (i.e., independently of the SCP or the switch). The various IN
elements or nodes (i.e., switches, SCPs, IPs and SNs) are interconnected by a
common channel signaling (CCS) data network which uses, for example, the

30  Signaling System No. 7 (SS7) protocol. The SS7 network typically includes a
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H storically, telephone conpanies introduced new calling services or
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i npl enentations o X [ y e
intelligence to pripgke an ekinsl @8rdeeIF SN Radeded S Wi canideever e desii@l Vi ce
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voi cenai | ). The Sdtarfeg. watiegjiafosmatiombtodie switeh over the 35 aRrwvods cal | processing
to one or nore intelli %;;t peripherals (IPs) which operate as sl ave
processors to the SCP ng the Nrfeanrerccugrentlyrindendenslopreentisthenumber portabiligy ce
recognition). 25 (NP)feature. Thd NP fedtirk 8Rés o blegtond bibBrber Be MBility tolcHahgd his BE| ude
Seseret o5 0%, (S Sl eI 5 Shh 1BEL SOR TR A ™
(i.e.. i ndeperentmybor(DNcvisdrinke Viited Sties shally el Gdigi bursber fepresented by
NPA-NXX-XXXX (where “NPA” designates the numbering plan area in which the
subscriber is located, “NXX" is a 3-digit prefix assigned to the local switch to which
the subscriber is connected, and “XXXX” is a four-digit suffix assigned by the local
- switch operator to the subscriber). Thus, a subscriber to the NP feature may change
20 - his or her telephone service, for example, from plain old telephone service (POTS) to
- an integrated services digital network (ISDN), from one telephone service provider to
émthgr, or from one physical location to another, while retaining the same DN, The
first phase for NP implementation, called local number portability (LNP), covers
changing service providers or physical locations within a rate center while using a
25  “portable” DN assigned by one of the networks in that rate center (i.e., a DN from a
NPA-NXX number series belonging to that network and designated by that network
for use as a portable number series). Such subscription changes are recorded in a
LNP database maintained by the SCP of that network.

Two functions are slated to be added to the network in order to support the

30  LNP feature, namely, the location routing number (LRN) function and the global title
translation (GTT) relay function. The LRN fanction allows the switch that is
processing a call to a portable DN to send a query containing that DN to the SCP
requesting routing information for the switch to which the called DN is now

" “connected. The SCP checks its LNP database and returns to the inquiring switch a

35  responsé message containing the LRN for the switch that currently serves the called
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el ements or nodes (i.e., switches, SCPs, IPs and SNs) are interconnected by
a - common channel signaling (CCS) data network which uses, for
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whi ch can del i ver SYHYerRFE SpW hps fg‘)‘(‘}ggé E‘?Cl\%‘é’g ?’19 %E‘TCPSP%?P‘?’%@RV%H ﬁgg
sinply access a déinatiasthusis dsedad determirfechakaidiesefbr the netwodanale(skthgt provide(s) ng
information) to the SubdaGhrvR¥ o febtdfe ford poEibiubscriber (e.g., a destination point code
10 for a particular node or a capability code specifying a group of nodes capable of
performing a particular function). The GTT relay function can be implemented in a
network node such as a STP, for example. Queries relating to a portable DN can be
directed to the GTT relay node which translates the portable DN in the query into the
correct destination address. '

15 Another current network feature is the calling name (CNAM) delivery service,

' also known as the caller ID with name feature. The CNAM feature allows the

customer premises equipment (CPE) of the called party to record and display the name

of the calling party and the date and time of the call during the first silent interval in the

ringing cycle. To effect CNAM delivery the SCP is provided with a database

20 containing a list of DNs and corresponding subscriber names. During call processing

" the switch can send a message containing the calling party number to the SCP which

~ then performs a lookup in the CNAM database to find the subscriber name associated

_ with the calling party number. Once found in the CNAM database, the name of the

" calling party can be retumed in a response message from the SCP to the switch which,
25  inturn, forwards that name to the CPE of the called party.

Since the CNAM database may be shared among several switches in the
network, it is possible that the SCP containing the CNAM database may become
overloaded with queries for the CNAM database. The SCP therefore is provided with

" an automatic call/code gapping (ACG) load control function which enables the SCP to

30  order a particular node (e.g., switch) for a particular period of time to send no more
than one CNAM query for any number belonging to a particular NPA-NXX series per

.. acertain gap interval. The duration of the overload protection period and the length of
., the gap interval are specified in the order from the SCP to the node. After ACG is
L _'.:_ inirdked in a node against a particnlar NPA-NXX number series and for the duration
35 'of the overload protection period, whenever that node sends to the SCP a CNAM
" 'query for a number in that NPA-NXX series, no other CNAM query for that NPA-

M—h—*_

—

This Sheet Has Been Re

[T




Anmong the IN features currently under devel opnent is the nunber portability
(NP) feature as disclosed, for exanple, in EP 0,710,042. The NP feature

gives a. | wd®eeppone subscriber the ability to change hper/ossshesss | ocal
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that rate centi@r (ucheles a SCPNG havingaa NNR-dabiase (LNP DBbE ends & ONeSM blakabasgi ng
to that network a tsQéHn WOR! b ha® LNP Pgrigabl e
nunber series) St@ﬂgpg%%? ?fmb%;ﬁ §ﬂ& ar eﬁﬁlg?&acgl%ﬁ mEa%ﬁIggg gse
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feature, nanely, %herpsqq2id AR 55 HAbL fieke, BUIRE hnd thithhetwbiRS, réBELti9RY. t he gl obal

title transiation (GIT) relay function. The LRN function allows the
switch that igs PAQGRS HalDsuBscriblr 106Rthe ARPhdr@brkidebl o Al A ehbaerBereI0y
cont ai ni ng’ t hat DN the S

tthc second network. Assume further that the subscriber 10 has ported his telephone
number from the second network (i.e., this telephone number belongs to a portable
' NPA-NXX series assigned by the second network) and that the subscriber 30 has the
_ CNAM feature activated. The call from the subscriber 10 is handled by the local
20 switch in the end office (EO) 12 in the first network. The EO 12 analyses the dialed
"' digits and sends call setup signaling data via STPs 14 and 34 to EO 32 in the second
B nétworl_: where the called subscriber 30 is located. The EO 32 checks the subscriber
~ profile for the subscriber 30 and determines that the CNAM feature is activated for this
subscriber. Consequently, the EO 32 generates a CNAM query containing the calling
25  party number (CgPN) and routes this CNAM query to the local SCP 36. Upon
receiving the CNAM query, the SCP 36 will not be able to find the CgPN in the
CNAM DB 40 (since the number has been ported). Thus, the SCP 36 will formulate a
so-called CNAM “requery™ for transmission to the STP 34 (which implements the
GTT relay function necessary for routing queries for portable numbers to the

30. appropriate destination).

‘With continuing refetence to FIG., 1, the GTT relay function in the STP 34 in

™" the second network will route the CNAM query received from the SCP 36 to the STP
N ', - 14 which provides the GTT relay function in the first network. The STP 14 will route
" the CNAM query to the SCP 16 which maintains CNAM DB 20 containing the CgPN

_ 35 _ and other numbers connected to the EO 12. If the SCP 16 is in overload condition, the
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requesting routing information for the switch to which the called DN is now
35 connected. The SCP checks its LNP database and returns to the
inquiring s g

response n‘es?g(b /@yﬁt ai ning the LRN for the sw tch that cur%mts?sf/mgsgrves

the called ubscrl al | I vin
switch. The GIT r‘ff?% Se age?unc g%%?ﬁlée %?g lzyg n‘?ﬂ Ae@ gdbr’' 9
network to route rwaeesingSCRIGP apply savplag (io pecgivlapce thh the AGR dlatm He message)
appr opri at e desti fadubsiyhent- CIE’Aer(qﬁﬁxc@ eah@ygwwmmfm ttﬁeeNpNEkaa;dﬁree of the

first si x di u
i dent i fyl ng the sﬂxﬁ'[“%ﬁ MQ%WF&%&W@?\%%&?@B%W@ in g %’E%%’cﬁcﬂﬁs
subscri ber i s sconreside icthe Hirdaetyrork rather thian it the first networky apphgaurm of fgappippta abl e
DNbC anngt be USﬁdnﬁsoa fumdtit §erie§i@trl%1é 5cPak 'nQ:Qnt lmw@ﬁm SleBESreldtify to 1o these other
subscri ber now has_ch jon or te he rel ay
function thus is SHO8 %f’g?ﬁ‘g‘f@ﬁ’ qﬂﬁérezﬁﬂﬂ?egg’g tg%geﬁﬁée‘ﬁéﬁ%%] BR SUEhAvedss ¢« nat
provide(s) 10 ?vhdddte:hmdl@ﬂh}HhWCNéMDBf@attuheeS(flbﬁﬁ,avmdrmawh@ beuinderr anber
(e.g., a destinat hamoRPdiditiod®n other words, the CNAM overload condition in one network

10  may result in interference with the management of CNAM operations in other

networks that may not be experiencing a similar overload problem.

This interference problem also occurs if the EO 32 were to global title route the
initial CNAM query instead of routing it to the SCP 36. In this case, the CNAM query
would be routed from the EO 32 through the STPs 34 and 14 to the SCP 16. The

15  CNAM response message containing the ACG order from SCP 16 would be retumed
to the EO 32. If most of the other 9999 subscribers in the portable NPA-NXX series
of the CgPN reside in the second network or the third network, application of gapping
to this series at the EO 32 means that CNAM queries relating to these other subscribers
are gapped by the EO 32 even though such queries would be handled by the SCP 36

20 .. or the SCP 56, which may not be under an overload condition.

- SUMMARY OF THE INVENTION
~ Inview of the interference problem caused by interaction of the LNP and
) CNAM'_feaures in prior art networks, there is a need for a solution which can avoid
... unnecessary gapping of CNAM queries related to numbers in a portable series when
25  the SCP which handles CNAM queries in the network to which one or more, but not
necessarily all, of the numbers in this series have been ported is in an overload
condition, while the SCPs which handle CNAM queries in other networks where the

other numbers in this series reside are not overloaded. The present invention, as
described below, provides the needed solution,

30 ‘In accordance with the present invention, CNAM queries involving any calling
: party number (CgPN) that is in a portable series can be directed to an application in the
local SCP which can determine the location routing number (LRN) associated with that

- portable number. The local SCP application can obtain the LRN for any portable
number within a rate center from the LNP DB in the local network. Alternatively, the

35 * local SCP application may maintain its own database of portable numbers and their
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for a particular node or a capability code specifying a group of nodes
capabl e of performng a particular function). The GIT relay function
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nmessage from ¥he mpmw%evesmat@wm" wich hahdles the WWQ?R(HNAWM und e name

to the CPE of t hem(hablv@{ba@aéﬂd}hon, as may be indicated in flietéohseeo GRUINAMireqieBe May
Cre aop oS, S B baplleli€ Afialed ih M responsc ASHAL Komgld sC, BORAPSEP! N2t

the SCP containing t
queries for the Gmmaé‘af!H%@@ammW&WWW@QWﬁWF%GOWWgB@“ an

automatic cal | / copigtagiRmambers (HACER: absodithed Githitid safi RN aythe\kived LRNabi g-t he
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of time to send Nt RO
(mstead of applying gapping to CNAM requeries involving numbers in the same

number series as the portable CgPN, as in the prior art).

On the other hand, if the original CNAM query to the local SCP application
involves a non-portable CgPN belonging to a number series in another network, the
20 local SCP application will route a CNAM requery to the remote CNAM DB in that
" network using the non-portable CgPN, but not the GTT relay function since the CgPN

is not a portable number. If code gapping is indicated in the response from the remote

" ' SCP which handles the remote CNAM DB, the local SCP application will apply

g;zpping o subsequent CNAM requeries containing non-portable numbers belonging

25  to the same number series (NPA-NXX) as the CgPN (in this case, as the CgPN is a

' non-portable number, gapping can be applied to the NPA-NXX of the CgPN since

that NPA-NXX correctly identifies the switch to which the CgPN is connected as well

as the remote CNAM DB in which the name of the corresponding subscriber is
stored).

30 In the foregoing manner, regardless of whether the original CNAM query
- involved a portable or non-portable CgPN, call gapping will be applied to subsequent
CNAM queries destined to the CNAM DB node which ordered the gapping rather than

' t"c;);a CNAM DB node which is not under overload.

In one aspect, the present invention provides a service control point (SCP) in
35 - one of a plurality of telephone networks including a plurality of subscribers each
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t han one CNAM query for any nunber belonging to a particul ar NPA-NXX series

per - a certain gap interval. The duration of the overload protection
period and the | ength of the gap interval are specifi ' or der
fromthe SCPA¥¥Bnode. After ACGis 35 invoked in a nkg‘gﬂfﬁ‘»&g?‘%& a

particul ar NPA-NXX nunper .series and.for the duratio . f.th erl oad
protection peri od?SS\m%%%?P%Pﬂ%P“‘%aé“ g@ﬁﬁgte{rgmfﬁgmg&; sgnfﬁ\ﬁ%ﬁc’;tefwwl a :
3 qpastisuldrewitsh imamp of therelephane hEtwotkixOwishe piecar, mare obth anmbaAM

query for that NP@gies being desipiidted 8¢ hpRMblRAUMBEr REBS arld iRAMAiRG teldpBERe dudibess i ME
period equal to the, dé{l ned .&ﬁp |}t?rva{ﬂ. ‘Ehls reduces t he ftr e%ency
of CNAM queri es b@ssighsh tofSyatcfidp opg,ugtwRyk but capable of feipg capnegted fo,a SRR,

t han one quer)s peanaylep netwark, while Fivh ofGlR: other minnherasesies inelnditg notbportablel t o

reduce the frequepgynéie mis%si%@us&ﬁsd@xcrﬁn%udqét%mecoaﬁec&a% fHa€ sdne @
particul ar tel ephon nug‘]ger In t network, as disclosed in WO 97/ 29579.

Wil e the ACG net S unction may be consi dered necessary

The SCP of the present invention comprises a calling name (CNAM) database

(CNAM DB) for storing a plurality of telephone numbers and corresponding names of

10 subscribers; means for receiving a CNAM query to the CNAM DB, the CNAM query

containing the telephone number of a subscriber that has placed a call to another

subscriber; means for providing the name of the calling subscriber if the telephone

number of the calling subscriber is stored in the CNAM DB; means for sending a

CNAM requery to a CNAM DB in another network if the telephone number of the

15 calling subscriber is not stored in the CNAM DB, the CNAM requery containing the

telephone number of the calling subscriber; means for receiving a gapping order in a

response from the other network, the gapping order specifying the gapping of

subsequent CNAM requeries containing telephone numbers belonging to the same

" ‘'number series as the telephone number of the calling subscriber; and means for

20  responding to the gapping order from the other network (a) by gapping subsequent

CNAM requeries containing either portable telephone numbers that are associated with

a location routing number (LRN) which identifies the switch and the network to which

* the telephone number of the calling subscriber is connected, or non-portable telephone

- numbers belonging to the same number series as that LRN, if the telephone number of

25 ' the calling subscriber is a portable telephone number, and (b) by gapping subsequent

~ CNAM requeries containing non-portable telephone numbers belonging to the same

number series as the telephone number of the calling subscriber, if the telephone
number of the calling subscriber is a non-portable telephone number.

In another aspect, the present invention provides a method for managing
30 calling name databases (CNAM DBs) in a plurality of telephone networks comprising
' a plurality of subscribers each having a telephone number in a predetermined number
series associated with a particular switch in one of the telephone networks, with one or
- more of the number series being designated as a portable number series and including
* telephone numbers assigned to a switch in one network but capable of being connected

35  to a switch in another network, while each of the other number series including non-
portable telephone numbers assigned to a switch in one network and connected to that
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for effective deploynent of the CNAM feature, application of the ACG

functi on may | ead to undesirable results in interconnected networks
whi ch suppor twdswearsshe LNP and 10 CNAM f eat ures, such aspe¢iiesIshsese
exenpl ary networks shown in FIG 1. Referring to FIG 1, for the sake
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CNAM query ¢ o% he AR ocEbing bl nenwork of e wilich el i B0 ity I
SCP 36 will not bEUEBREPBNE Oler EOm b ROk of, ghe calling subscriber specifying the

gapping of subsequent CNAM queries containing telephone numbers belonging to the

same number series as the telephone number of the calling subscriber; if the telephone

... number of the calling subscriber was determined to be a portable number, gapping at

- 20;;5: the network of the called subscriber subsequent CNAM queries containing either
portable numbers that are associated with the LRN or non-portable numbers belonging
to the same number series as the LRN; and if the telephone number of the calling
subscriber was determined to be a non-portable number, gapping at the network of the
called subscriber subsequent CNAM queries containing non-portable numbers
25  belonging to the same number series as the telephone number of the calling subscriber.

»
- e
ek g

These and other aspects of the present invention will be further appreciated
from the accompanying drawings and the detailed description as set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

_ The present invention will be better understood and its numerous objects and
30 . advantages will become appatent to those skilled in the art by reference to the
following drawings in which:

FIG. 1 is a block diagram of three exemplary prior art networks each of which
" includes a service control point (SCP) for providing calling services;

8
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30 CNAM DB 40 (since the nunber has been ported). Thus, the SCP 36 wl|l

formul ate a so-call ed CNAM "requery" for transm ssion to the STP 34
(which inplenents the GIT relay function necessary f i
queries-for DOPABIR nunbers to the appr opr i ate dest?{?ﬁ@g&?{f&g

Wth continuing refer o FIG 1 ctlonln

in 35 the second neﬁé?'éﬁl ﬁ°g?t8i&g’°f"h%%lﬂﬁ\kﬁlt8g 8%se?’§78&‘°9t" SCP

36 to the STP constructed in accordance with the present invention; and

14 -whi ch provides the GIT relay function in the first network. The STP 14
will route t he RGBS\ guidluytration bfwecai@aprifg table abedrhyithe SChs KIGAR DB 20
containing the CgPN and ot her nunbers connect ed to the EO 12. If the
SCP 16 is in overDERAILEDDESCRIP @ FiOMNnse nmessage fromthe SCP
16 to the SCP 36 will conta| n an ACG order 5 requestl ng SCP 36 to apply
gappi ng (i n adcor dancReférring mpw tadBGialA-Bntheteds rrbgwn geflowchart of the steps

executed by a SCP constructed in accordance with the present invention. These steps
are executed in the manner shown whenever the SCP receives a CNAM query for a
given call, as indicated at block 50 in FIG. 2A. The CNAM query may be received,
for example, from an EO in the local network or from a SCP in 2 remote network. At

10 block 52, the SCP determines whether it or some other node is the originator of the
received CNAM query by comparing the origination point code (OPC) in the CNAM
query to its own OPC (as well known in the art, each node in the network is identified
by a unique OPC which is included in all global title routed messages originating from
that node). This particular step is performed in order to prevent any possibility of an

15  “endless loop” through the flowchart in FIGS. 2A-2B where this SCP itself is the

originator of the CNAM query. In that case, the SCP will generate a “Return Error”
message as shown at block 54, On the other hand, if the originator of the CNAM

_ query is another node in the network, the SCP proceeds to block 56 and indexes the

CNAM DB with the calling party number (CgPN) in the received CNAM query in an

2 atternpt to find the name of the calling party.

At step 58, the SCP determines whether the CgPN was found in the CNAM

" DB. If the CgPN was found in the CNAM DB, the SCP will generate a “Return

. Result” message containing the name of the calling party, as shown at block 60.

" However, if the CgPN was not found in the CNAM DB, thus implying that the calling

25  party is connected to a switch in another network, the SCP next determines at step 62
whether the CNAM DB in the network of the calling party can be queried for purposes

of obtaining the calling party name. This determination may be based, for example, on
whether there is an agreement with the other network for the exchange of CNAM data,
whether this SCP contains the functionality for formulating a CNAM requery, and

30 - other similar considerations. If the CNAM DB in the other network cannot be queried,
. the SCP will generate a “Return Error” message as shown at block 64. On the other
hand, if the SCP determines that the CNAM DB in the other network should be

- - "queried, the SCP will next determine at step 66 whether the CgPN on which to query
the other network belongs to a portable number series. If the CgPN is in a portable

35  series, the SCP at block 68 will fetch the location routing number (LRN) from the

\\\\
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to subsequent CNAM requeries relating to DNs in the NPA-NXX series of the
portabl e CgPN. However, if nost of the other 9999 subscribers in this

port abl e ser iva$99/09759 reside in the third network rather poposisnésshe first
net wor k, application of gapping to this nunber series at the SCP 36

rregns tgat S;)AM OLNP DB agﬁﬂtsa*?ﬂﬂlﬁtlm@sﬁsNPA&?}XXQ?]moﬁ)L&EWgaﬁﬁﬂgmﬁﬂ:@m
subscri ber are e ven though such queries

woul d be handl ed B&gﬁﬁ%l’tﬂﬁm%ég@%: tstfeﬁg %&P 46 Whl ch may not be under an
overl oad condi t i on her. wo t

net wor k reswhc?fuﬁnﬁ’f‘ﬁf‘?% EW &HH ﬁ&%ﬁﬁe
operations in ot h@gPN is founmmtmbﬂgngqqatpoml;ie mes,m;e SQB@’{’QCQ%‘& tnblogk 40 and ar
overl oad problgm sav$§the C%PN as thelj @ng%ﬁibaermscpn@bd @Rriliged 0GLoks7a f

the EO 32 were to baI itlhe ro I.Ni ead
of routing it to E"ﬂﬁt <<l gappi '?grfhf’ﬂ ?Bﬂg°&“°?ﬁé“aﬁﬂih(§uem \Aﬂ’bﬂ §B
routed fromthe memprCHwélmwmmm@bltﬂess!:@wanKTJr?e The
CNAM r esponse nesaﬁggapg @ttﬁdlmfmst&ﬂe@a 1éear @hsRN, ﬁlfn%}ss Pm aneat HRIE) and

returned nost_of the o%m . SCIi rs NN
portabl e NPA- NXX §§P?‘%t§82’g“°s f?ﬁthet $7 IRALFBA] e é“PR%"% ’i‘ﬂgﬂ?é 8ﬂﬂesnéstt?/\olpk or
the third net wor k gappinsititded 10phentveg thp SCRgeceives an automatic salkgapping (AE€G) prdeE0 32
means that CNAM qgeq te@ ns&10ed cmM RYEIVRE RS CERNSsitdsPidfng to that
om0 e AR e
or the SCP 46, vx/nf“é'ﬂ %dlf r?e EFPSHFUIRR A §2P L RY
OF THE | NVENTI ON valges indicated in therAGG dajaofReturaing e step d2cthe §C§rm aplxeals ed
by interaction of ghfignglehlhiseal if the gapping number for this call (as determined at blocks 66-70)
15  is present in the gapping table 110 and the associated gap interval timer has not
expired. If both of these conditions are met, the SCP at block 74 will create a “Return
Error” message since it cannot at this time send a CNAM requery to the other network.

")

On the other hand, if call gapping need not to be applied at this time, the SCP
.. proceeds to step 76 in FIG. 2B and determines whether the gap interval timer for any
20.- gapping number stored in the gapping table 110 should be started. This step basically
resolves to a determination of whether the gapping number for this call (as determined
* at blocks 66-70) is present in the gapping table 110. If so, the gap interval timer for
this gapping number will be started, as shown at block 78, since the SCP will now be
sending out a CNAM requery for the CgPN corresponding to this gapping number,
"~ 25  the CNAM requery being Global Title routed to the CNAM DB in the other network as
shown at block 80. At block 82, the SCP awaits the receipt of a response message
from the other network. As shown at blocks 84, 86 and 88, the response message
received by the SCP from the other network could be a “Reject” message, a “Return
Error” message or a “Return Result” message, respectively. The “Reject” message
30  will be sent by the other network if, for example, there was a transmission error or
certain types of formatting errors in the CNAM requery sent by the SCP. The *“Return
. Error” message will be sent by the other network if, for example, it was unable to
locate the CgPN in its CNAM DB or if the CNAM DB was unavailable. The “Return
~1:is Result” message, on the other hand, will be sent by the other network if it was

. 35.  successful in locating the CgPN in its CNAM DB.

10
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CNAM features in prior art networks, there is a need for a solution which

can avoid unnecessary gappi ng of CNAM queries related to nunbers in a
portabl e series when t he SCP whi ch handl es CNAM queri '
network -to M%%’ﬁ% or nore, but not necessarily al IP%%(/)'*SJB%/L& 6nunbers

in this series have be ported is.in an erload 30 dition while the
SCPs whi ch handl e CNAI\%@@PW&“‘]W%FH&? mn@i‘l"\nébk ¢ r(éN‘g esponse mﬁs’ﬁ%erg

numbers in this seswckived frosi theothermnetwark othe SCBat blvck 90 detpreipeswhather antACH, as
described bel ow, giaﬂzhﬁi%ai hemaseRate BNANIr&PonsBmitkdg. PEASREG pardindhiiscase

O on al o PR o B FBLEL U ) Gl

solution allows c
| ocation routifng Meavidre gappthy nembadorthisccallSn thengaphing Hatide TP spacified int then on

L0 25, 1L, ARt e il 673 Wy o 6 a1
sour ce determine the type o% tge CIC\)I ANI resel)o%?e mtlzsgzqge Qe%{eitvggggm the oﬁxe? géty:grk s9¢
t he overl oad condia toqenerdta the prapat desppasepo thy originhtoneftthd BN ANpquend If the ONAM

te E;It re aP? |r tc 3?;? | 5%83??38§Eésga%§ reddived B3I/ thk dttlel ReRlobfsl Tn B ORemB! RESII O
P 10  message, the SCP will generate a corresponding “Return Result” message (containing

the calling party name) as shown at block 96. However, if the CNAM response
message received from the other network is of another message type (i.e., “Reject” or
“Retumn Error” message), the SCP will generate a “Return Error” message as shown at
block 98. In either case, the SCP will proceed to block 100 in order to determine

15 whether to include ACG data in its response message to the originator of the CNAM
query (note that block 100 in FIG. 2B may also be reached from block 54, 60, 64 or
74 in FIG. 2A). Atblock 100 the SCP checks whether it is in overload condition and
whether the originator of the CNAM query is currently performing cal! gapping
(pursuant to previously sent instructions from the SCP). If either of these two

20  conditions is true, the SCP at block 102 will include appropriate ACG data in the
respbnse message to the originator of the CNAM query so as to initiate or update call
gapping at that node. The response message, with or without ACG data as applicable,
is sent to the originator of the CNAM query at block 104.

It will be readily appreciated from the flowchart in FIGs. 2A-B that if the
25 - calling party number (CgPN) is in a portable series and the CNAM DB in the other
network which stores this CgPN is in overload condition as indicated by the presence
of the cotresponding LRN in the gapping table 110, the SCP will perform call gapping
on the NPA-NXX of the LRN instead of the CgPN. Thus, the network management
of the CNAM DB in one network will not adversely interfere with the network
30° management of the CNAM DB in any other network.

_ While certain forms or embodiments of the present invention have been
illustrated above, those skilled in the art will readily recognize that many modifications
and variations may be made to the forms and embodiments of the present invention

: . disclosed herein without substantially departing from the spirit and scope of the
-35.  present invention. Accordingly, the form of the invention disclosed herein is
exemplary and is not intended as a limitation on the scope of the invention as defined

in the following claims.
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I n accordance with the present invention, CNAM queries involving any CgPN
that is in a portable series can be directed to an application in the |ocal
SCP whi ch _Cavo g,or.,sgeterm ne the LRN associated with that pertesshesaunber.

The | ocal "SCP application . can obtain the LRN for any portabl e nunber
within a'rate cengEMMSomthe LNP DB in the | ocal network.
Al ternatively, the Tocal SCP application may maintain its own

dat abase of portabl e nunbe of bibk&ibesi X
digits of each ERN Ih?@ %Hf 9‘%1&%&‘% {ﬁaﬁ@ ) 3

ortjon of i denti.fy. the
renote switch or EATH2S5I8RS 31531"“"' P‘E@e F"élﬁt"'?ﬂ@eda%’g’gﬁﬁ S&PN%ésd‘s 'raieﬂﬁ%(
nunber i s connect ggartiéulaswitehrih oneofietelophons seiwbrirs, at least on&jd“‘rsmdmymbtresemﬁrmt e

CNAM DB in which %ﬁ@g@a@h atskheg&abié REntRE, Ery N a%dsﬁaﬁﬁqg teleghone nugbers

Upon receiving a containing a _porta

application wi | @Séﬁé?dape’ %"IWE\AP ORGAMAt Y ork bt fq?éﬁlﬁé’f Psing fennscted & 3y
t hrough t he ariother hetivark, esctieof tiee dthee numbert seriéNAbndibg nen-portfbiretelcphdte

recei ved intheo ﬁw o]
will save the corres g@%s}%‘éd LR We%etwﬁkﬁnh%ﬂect%@t?a?éﬂ rhi‘%{c thtlﬁhs or
NPA- NXX porti on, E?Fnetq?$“é°rl&Rl§P}f"F6F°’ﬁ‘§qu“H ($fehim prf of gaid Bptpvorks comprsings "y |
the event that the SCR vdiiingndngen(INAMY) ldatabasaCN AGKEN)IBr sorihg arpluthbtybef

in an overl oag, 00%85 “%“mgésmym%ﬁbdﬂmzﬁ%gﬁ.gn | écﬂﬁeé esponse to the CNAM

requery. . e gap 1S 1 se fr the renote
ScP, the local SCP 20 ma&ﬁgq“@&t‘"www AvRTY F%iaéf Gﬁgﬁﬁ‘p&’r‘ g?\{;qu uery
subsequent CNAM r egpstting shectoleplzing innmberi éfhvesubscriber thabhdsgildced nunatido andthett ar e
associated with the sagpe LRN as the saved LRN, or non- portabl e
nunbers belonging to thé same nunmber series (NPA-NXX). as._the sEved LRN

(instead of applying gBFABF FgProgiding b nagieof the sallingspgsciiberdt the trlrphone;mymbee
samnme " nuper ofsaid calling subkdriberio sthrad incsaildINAMAEB;i N t he prior art).

means for sending a CNAM requery to a CNAM DB in another network if the
- telephone number of said calling subscriber is not stored in said CNAM DB, said
 CNAM requery containing the telephone number of said calling subscriber;
DB  means for receiving a gapping order in a response from said other network,
20 .,  said gapping order specifying the gapping of subsequent CNAM requeries containing
' telephone numbers belongirig to the same number series as the telephone number of
said calling subscriber; and
meauns for responding to said gapping order from said other network (a) by
. gapping subsequent CNAM requeries containing either portable telephone numbers
-. 25  that are associated with a location routing number (LRN) which identifies the switch
and the network to which the telephone number of said calling subscriber is connected,
- or non-portable telephone numbers belonging to the same number series as said LRN,
if the telephone number of said calling subscriber is a portable telephone number, or
(b) by gapping subsequent CNAM requeries containing non-portable telephone
30  numbers belonging to the same number series as the telephone number of said calling
" subscriber, if the telephone number of said calling subscriber is a non-portable
telephone number.

2. The SCP of claim 1 wherein each telephone number series associated
with a particular switch in one of the telephone networks is identified by a six-digit
sequence represented by NPA-NXX, where NPA is a three-digit designation for the
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appli-cation
i 1 anot her networ

bel ongi ng

case,

he other hand, if the original CNAM query to the | ocal

SCP

I nvol ves a non-portabl e CgPN bel onging to a nunber series

k, the | ocal SCP application will raout
requery-te tVOP¥EPe CNAM DB in t hat net wor k usi ng t#@%ﬁgww abl e
CgPN, but not the GIT relay function sinc
nunber. |If code g
SCP whi ch handl esskitvh ifi thanieewéAM DB, the | ocal SCP application will apply
gappi ng to subsequent CNAM requeri es contai ni ng non-portabl e nunbers

A .
ekpmerigE P 6 EIbU Mo B DR gha gl PR r R U™

t 0 t hey SamerREPeS clsff | fertNRA NS recdived 81 CREM quefy fréth s

as the CgPN is non- paqr.t abl e nunber, .gappi ng can, be appli.ed to
the NPA-NXX of that @‘gﬂf%qer@@) to which he, elepbOR,BEmIF ?’géf"ﬁfaﬁ% REUSFIRE 35 e
switch to which tbenn€géd\ i s connected as wel |
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4. The SCP of claim 1 wherein said SCP receives said CNAM query from
a SCP in the network of said called subscriber.

5. The SCP of claim 1 wherein said LRN comprises a six-digit sequence
represented by NPA-NXX, where NPA is a three-digit designation for the numbering
plan area of the network to which the telephone number of said calling subscriber is
connected, and NXX is a three-digit prefix used by that network.

6. In a plurality of telephone networks including a plurality of switches
assigned a plurality of telephone number series, each of said telephone number series
represented by a unique multi-digit sequence which identifies a switch in one of said
networks, at least one of said telephone number series being used as a portable number

. geries and including telephone numbers assigned to a switch in one network but

connected to a switch in another network, each of said networks including a calling
name (CNAM) database (CNAM DB) for storing the telephone numbers and

: respective names of subscribers that are connected to a switch in that network, each of

20

said CNAM DBs being operative to provide the name of a subscriber whose telephone
number is stored in that CNAM DB in response to a CNAM query containing that

. telephone number, and each of said CNAM DBs being further operative when in

25

30

overload condition to order gapping of CNAM queries containing telephone numbers
in a particular mumber seties represented by a particular multi-digit sequence, a method
for managing the CNAM DBs in said networks comprising the steps of:

detecting a call from a calling party to a called party in said networks;

sending a CNAM query to the CNAM DB in the network of the called party,
said CNAM query containing the calling party number (CgPN);

determining whether the CgPN is in the CNAM DB in the network of the

called party;
' if said CgPN is in the CNAM DB of the called party, generate a resuit message

" containing the calling party name corresponding to said CgPN in the CNAM DB of the

"~ network of the called party;

e
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as the renote CNAM DB in which the name of the correspondi ng subscriber is

stored). In the foregoi ng manner, regardl ess of whether the
original CNA oYs i nvol ved a portable or non-portabl 1%36cal I
gapping will be applgi ed to subsequent 5 CNAM queri es dest?ne to the

CNAM DB node whi ch or dekgd dgpRi §38Pin"\He CNANIDB o network Jﬂh@c% gl?? node

whi ch is not under, over, ect, the pres

as
i nvention provi dedet m?&%eéﬁﬂ?ﬁﬁN%?W“’(WfﬁFﬁ Tsefesne of a
plurality of tel ephondf suid Ggikdoes natibeling tp apqptable alunber series sabswid Ggiasmch
assigned a tel ephgﬁ,? El‘mﬂg&. In a predeterm ned nunber series associ ated

with a 10 parti swi.tch in one of the tel ephone net W th one or
nore of the nuhber it sa1g&g§’§sheg>gg§]5> ﬂé%qt%?‘é‘ﬂbeéée%rfé‘gf ”e{%ﬁﬁm)&eﬁ"ug%%l es
and i ncl udi ng t el amhien RN Whicls includes a mekirdigie sequence identifyirty theswitvh andtheor k

but capabl e of 0ChaoAOBNARLC e LIy Pyl Sltohtketed, and iaoew&mﬁlﬁ%swg%ﬁ@%i le

each of the other series Inc I’'ng non-portab
nunber s assi gned pembenswi t ch in one network and connected to that same 15
switch in that sanme nedetdomine whether gapping is activaed $6iFthe muldirdigitrsequente innsaéht i on

conprises a cgfli 8%8&2 ﬁé:NAl\/p dat abase (CNAM DB) for storing a
nunper

plurality of tele s and carrespondi ng nanes of
subscribers: neans f orif BaRPISS AIVAteRApnhe multldigl seqRenceniRRifEaPRIPENEbE
query cont agmn@mlhﬁoimésmg&one nunber of a subscriber that has pl aced

a call to another 20 tg@&gﬂg&@amvmf&uie%m@h&&'sé’du@&eﬁﬁ‘&d‘éa%xn%uﬁlﬁ&

cal l'i ng subscri ber
generate a CNAM reqnery containing said CgPN, and route said CNAM requery to the

15  CNAM DB of another network identified by the multi-digit sequence in said CgPN or,
if said CgPN belongs to a portable series, the multi-digit sequence in said LRN;
determine the contents of a response received from the CNAM DB of the other
network;
: if the response received from the CNAM DB of the other network contains
20-.s:* gapping instructions, activate or deactivate gapping for the multi-digit sequence in said
" gapping number in accordance with the received gapping instructions;
if the response received from the CNAM DB of the other network does not
contain the calling party name, generate an error message;
if the response received from the CNAM DB of the other network contains the
© 25 calling party name, generate a result message containing the received calling party
' name;
determine whether the CNAM DB in the network of the called party is in
overload condition;
if the CNAM DB in the network of the called party is in overload condition,
30  include gapping instructions in said error message or said result message; and
send said error message or said result message to an ongmator of said CNAM
query for delivery to said called party.

_ 7. The method of claim 6 wherein said multi-digit sequence for any

., v. telephone number series assigned to any switch in any of said networks comprises a
35  six-digit sequence in which the first three digits designate the numbering plan area of
that network and the last three digits designate that switch in that network.
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nunber of the calling subscriber is stored in the CNAM DB; neans for
sendi-ng a CNAM requery to a CNAM DB in another network if the

t el ephone nu t he calling subscriber is not st
DB, the-CNAM %ﬁ”@%ﬁ? cont ai ning the tel ephone nunberolt(fe&(’%]e caﬁ [ ng
subscri ber; neans for eCEI.fIh nlglegoga p a\}'ﬁng ?‘E eir [ rheacmfﬂ§§lpgg&e {)5831 t he

ot her netmnrk, t he gappi ng order ga ng o subsequent
CNAM r equeri es comtwprksp@mletpmhbamm@mtr om@fé)@ to the same

nunber series as the tel ephone nunber of the calling subscriber; and neans
for respondi ng t®, thﬁ‘l@&ﬂe}lbd@f@fadﬁlﬁﬁlfefum 1hb @riginkter offseldV@N XM qulersbig

gappi ng subsequent ofﬁ ngﬂ ed 3 §ﬁ£§8§&;ngg1&| ther portable

t el ephone nunbersa't‘ﬁ%l are socCl a ocatlon routi ng nunber
(LRN) which identifies_the switch and the pnetwork to Whl .

t el ephone nunber of th&o calﬁ?"r{ﬁe%lﬁ’g ?,vhggmmtqa@ao Wﬂ”%ﬁse

t el ephone N @ gdreics cdntlobpaint(SCE)dn the@ets@reofthendatled poetyi es as that LRN, if
t he tel ephone numnber of the calling subscriber is a portable

tel ephone nunber, and {p) km £ PR IG m@ﬂu@@hetworks c&hﬁx%iﬁ@quﬂhfﬁﬁy of

cont ai ni ng non- ortabl e tel nu . .
7 9 P subscribers eac':anp Havmg t&b ep one num c §n gpre%e%en%m%&“ﬂ%mber series

associated with a particular switch in one of the telephone networks, at least one of
10  said number series being designated as a portable number series and including
| telephone numbers assigned to a switch in one network but capable of being connected
to a switch in another network, each of the other number series including non-portable
telephone numbers assigned to a switch in one network and connected to that same
switch in that same network, and each of said networks including a calling name
15 (CNAM) database (CNAM DB) for storing a plurality of telephone numbers and
- corresponding names of subscribers connected to the switch in that network, a method
for managing said CNAM DBs comprising the steps of:
_ detecting a call from a calling subscriber in one of said networks to a called
, subscriber in another one of said networks;
20 determining whether the telephone number of said calling subscriber is a
portable number or a non-portable number;
if the telephone number of said calling subscriber is a portable number,
obtaining a location routing number (LRN) associated with the telephone number of
said calling subscriber, said LRN being used to identify the switch and the network of
25  said calling subscriber;
if the telephone number of said calling subscriber is a non-portable number,
using the telephone number of said calling subscriber to identify the switch and the
network of said calling subscriber;
sending from the network of said called subscriber to the CNAM DB in the
30  network of said calling subscriber a CNAM query containing the telephone number of
said calling subscriber;
receiving at the network of said called subscriber in response to said CNAM
" query a gapping order from the network of said calling subscriber specifying the
gapping of subsequent CNAM queries containing telephone numbers belonging to the
35  same number series as the telephone number of said calling subscriber;
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nunber series as the tel ephone nunber of the calling subscriber, if the

t el ephone nunber of the calling subscriber is a non-portable

t el ephone numees9/09759 | n anot her aspect, the pr @CEMEIFIWENt i on
provi des a nmethod for managi ng cal | ing name dat abases (CNAM DBs) in
a plurality of tel ephaﬁéiertekpmnmumbmﬂ widheplling subseribrywas dtttsmmed to be a
subscribers each &u&b&ﬁ#%ﬁ?@ £1hB UERRFK dfRaid cﬂle@@ﬁﬁs@ﬁwr Bﬁﬁe

series associated w.th a t§W| tgmlﬁ F‘r&é’?ne of twg tﬁ a@g& o
networks, with on‘@‘eﬂFsmnt m“g bl MumBers Hiaf 4t apseaaicy Wity § 8%?{51 Bd as

a portable nunberpcxmbleasmhadwmgﬁngdoﬂwgsmncnumben'gﬁr@pmmhmbgds assigned to
a switch in one network FQ&Ele Qﬁ?r%rﬁe%fs%'cﬂﬂn QIbIGIbERHas determined @ 1 aSidhi Ch

i n anot her network, the oth &ﬁb%ﬁf‘d e‘ésl eéem&%l UdI{JENAR/P 10
portabl e tel ephon@‘ﬁgﬂﬁ‘é‘fl‘?ﬁag@? @chpaetgzo § SRR

connected to that queries contasmngnmf\pdnahlemumbbmbelsagmg todberamie number sefiesasdbe h of

the networks incly fyﬁ dcallmﬁ'?ﬁ’oéccﬁﬁcrs'[o” ng a plurality of
t el ephone nunbers a correspon I ng subscrlbers connect ed

to the switch in that et resent
i nvention conprises th ’B’T’th%def’g(?{al"ﬁgnaw@&‘l'efn E%CE‘ tcfcp@c?ﬂe IF i 554
subscri ber i nlmneassbcmtﬂbwmammartsmtah inadnk ofithe wdiephonanstwarks lamhﬁ'#dwrﬁa

of Lhe networks: siRlafyiSeiicRee i¢hieicaRl vy ﬁ@&ﬁb@p%&emﬁmeém*ghaeﬁgﬁhwg
subscri is )
t el ephone nunber 8¥tlf°hr u@ﬁﬁgﬁ ma°{ﬂ‘§d‘6§%°?‘ﬂ§8$ﬁ?‘§e§a§3ﬁ§‘% dx e

obtai ning a | ocat th@tsthghmﬂ!qnnmwler (LRN) associ at ed

13.  The method of claim 11 wherein said CNAM query is generated by an
15  end office (EO) in the network of said called subscriber.

14.  The method of claim 11 wherein said CNAM query is generated by a
service control point (SCP) in the network of said called subscriber.

15.  The method of claim 11 wherein said CNAM query is received by a
service control point (SCP) whxch handles the CNAM DB m the network of said

20 Ccalling subscriber.
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with the tel ephone nunber of the calling subscriber, the LRN being used to
identify 20 the switch and the network of the calling subscriber; if the

t el ephone nuesyondise t he cal ling subscriber is a non-perigiesunber
usi ng the-tel ephone nunber of the calling subscriber to identify the
switch and the network of the calling sugigg'ber; sendi ng fromthe
network of the called subscriber to the DB in the network of the

call'ing subscriber a CNAM query containing the telcphome
cal’ling 25 subscri ber; receiving at the network
ar BBO

n er of the
énged subscri ber

in response to the CNAM query a gappi ng ord the network of the
cal ling subscriber specifying the OapRi NG moSequent CNANIquerles
cont ai ni ng tel ephone nugpers beuﬁpglng toEg%' same nunber series as

t he tel ephone nunber of ¥he call ng subs@ ey, | he t el ephone

nunber of the calling ¢Sy
gappi ng at 30 t he netdﬂ}.
queries containing either P S
the LRN or non-portable nunbers bel ong
as the LRN, and if the tel zhunber d
determned to be a_non-ho nunber.,

portabl e nunber,
eguent CNAM

ade sociated with

0 the sane nunber series

£ SPHE™ i ng subscri ber was
\.ng _at _the network of the _

"
aFh

35 bel ongi ng toyg nunber series/fasi tNe tel ephone nfm
cal ling subscri ber. %ﬁ;

| CNAM
20 D8

oy e e puicl fon e e vy ey v — - e — —— ——

FI G. 1
(PRIOR ART)

.~ - | CgPN/LRN | GAP DURATION | GAP INTERVAL
& (NPA-NXX) TIMER TIMER
s 6 o o ©o o o o o o
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These and ot her aspects of the present invention will be further

appreci at ed fromthe acconpanyi ng drawi ngs and the detailed

descri pti on W@ 9%eI5% ort h bel ow. BRI EF DESCRI PTI ON RGT/USSBIERAW NGS
The present invention will . be better understood and its nunerous objects
and 5 " advantages will becone apparentp 9 those skilled in the art by
reference to the follow ng drawi ngs i n which: FIG 1
is a block di agram;%ree exenplary prior art networks each of which

i ncludes a s I ag tepl point (SCP) for providing calling services;

FI Gs. 2A-B together ghow a flowhart of the steps executed by a SCP 10

constructed i h the present invention; and
FIG 3 is an ﬁﬁa@ﬁ'@wgﬁ’% a call gapping table used by the SCP in FIG
2. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

52

OF ORIGINATOR

OF CNAM QUERY 56
r Z
LOOK UP CgPN
YES IN CNAM DB
58

WAS CgPN NO
54 FOUND IN CNAM '
N 0B?
| CREATE RETURN
ERROR MESSAGE
A o
y CREATE RETURN
| .| RESULT MESSAGE 68
S L 60 /
FETCH LRN FOR
647 THAT LRN AS
GAPPING NUMBER

SAVE CgPN AS
70-1_GAPPING NUMBER

CREATE RETURN
ERROR MESSAGE

¥ ¥ ] N

Y 7%
@ | FIG. 24 Eaj

T0 FIG. 28 TO FIG. 28




Referring nowto FIGs. 2A-B, there is shown a flowhart of the steps

executed by a SCP constructed in accordance with the present invention.

These steps Iwosy@y769 executed in the manner shown whenever ggﬁam%f; cel ves
n

a CNAM query for a given call, as indicated at block

The CNAM-'query may be received, for ;xarrpl e, froman EOin the Iocal
network or froma S mrp enot e net wor k3/8t bl ock 52 _

det er mi nes whet her @ﬁo l@ irf‘e ot her node is the ori gi nator orq K'S%

recei ved CNAM guery by

pari ng the poi nt code (OP n the
CNAM 20 query to its OPC (as V\EFIKE ‘ﬁ?the art, each nglle in the

network is identified by a uni que OPC which is |ncI uded in aII g obal
title routed nmessages orfi ginating from that node). This pdartNhcular
step i s perforne der to prevent any possibility of an HOULB X! ess

| oop” throughl the flowchart in FIGS. 2A-2B Vfigere th ] fF2

ori gi nat or of th‘kﬂOCNA ®(y. In that case, t\Qe SGP w g e g " Return
Error" 25 pNat bl ock 54. thegpigher hand, W'"phe

origi nator of} t he/Chikk b i s anot her NTERIAL TIMERN ¢ . the SCP
proceeds to b} Q ' ' he cal | H% party

nunber ( CgPN)

name of the c i My . ' 8, the S Nﬁj%

whet her t he (PPN was ' : t he 8Gne ﬁé%gg% 1N
t he CNAM DB, ' . ult”

containing the nane of t ' | iﬁibl ock N CgPN J

However, if the CgPN was CNAM DB, thus inplyi t hat the
calling party is qonnected to a switch in anot heg
next determnes at step {62 2 RESPONSE MESSAGE
TO CNAM QUERY
v ! }
RECEIVE REJECT RECEIVE RETURN RECEIVE RETURN
MESSAGE ERROR MESSAGE RESULT MESSAGE
4 86~ 3
B4 y o 88
ACG DATA
N : CNAM RESPONSE
MESSAGE
SEND CNAM INSERT, DELETE OR LEAVE ?
RESPONSE MESSAGE GAPPING NUMBER IN GAPPING 90
) ] " TABLE ACCORDING 70
S0P Sﬁl-ZC!FICAT!ONI IN ACG DATA
| 92

ANOTHER TYPE RESPONSE MESSAGE

WAS RECEIVED

RETURN RESULT 4

| MESSAGE
CREATE RETURN CREATE RETURN
98— ERROR MESSAGE RESULT MESSAGE
+ N
96



9 - whet her the CNAM DB in the network of the -calling-party, can -
of obtaining the cal'ling party.name . This.:"
~ whet her théresis-an o

be queried for purposes
deternminati on may be based, for exanple, on

agreenent with thsaQlkhRb. qﬁprLT for the exchange of CNAM dat a,

whet her this SCP contains the

unctionality for fornulating a CNAM requery,

and 5 other simlar considerations. If the GNAM DB in the ot her network

cannot be queri ed,

tNgNSGEMENK openiaiiaNe RaMRCDELIVERY Or " nessage as
shown at block 64. On the oiMaELEPHONE NEMWORKS PREOVESIRcdebar m nes that the

CNAM DB in the other network shrrilEPHONE NUMBERIRORTAGILITIYe SCP wi |l | next

determ ne at step 66 whether the CgPN on which to query

t he ot her

network belongs to a portable nunber series. If the CgPNis in a portable

EAS

ey

10 series, thBAAKGROUNDOOD E INVENTIeNCh the | ocation routing nunber
(LRN) fromthe ~LNP DB, and will save that LRN (or its NPA-NXX
portion) as the IeahicabFieldinber to whi ch"gapping wi |l be applied, if
necessary.

10

15

30

The present invention relates to the network management of services or
features in telephone networks and, more specifically, to the network management of
the calling name (CNAM) service in telephone networks which also provide a mumber
portability (NP) service.

Related Prior Art

Historically, telephone companies introduced new calling services or features
for their customers through new releases of the software used in their switches. This,
however, resulted in a slow introduction of new services and the restriction of those
services to whatever nev features were included in the latest software release from the
switch vendors. In response to these problems, the telephone industry developed a
new network design, known as‘the Intelligent Network (IN), which distributes at least
some of the intelligence (software) underlying the provision of calling services out of
the switch and into peripheral call processing computers. The local switch can access
these computers during call processing so as to deliver the desired services.

In early implementations of the IN architecture, the switch maintained control
over the call processing and merely requested and received data from the peripheral
devices. In current implementations of the IN architecture, however, at least some of
the intelligence to process calls may be offloaded from the switch to a service control
point (SCP) whose software can be readily modified by the local carrier in order to
provide new calling services (e.g., voicemail). The SCP may delegate some of the
tasks of call processing to one or more intelligent peripherals (IPs) which operate as
slave processors to the SCP and can provide a variety of resources (e.g., voice

recognition).

The current IN architecture may further include a servic.:e node (SN), which
comprises a standalone computer platform dedicated to providing a particular calling
service autonomously (i.e., independently of the SCP or the switch). The various IN
e_lements or nodes (i.e., switches, SCPs, IPs and SNs) are interconnected by a
common channel signaling (CCS) data network which uses, for example, the
Signaling System No. 7 (SS7) protocol. The SS7 network typically includes a
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Wth continui ng reference to FIG 2A, and nore specifically to bl.eck«66, «if ..
t he CgPN is found not to belong to a portable series; the SCP.~*, . *¢.%%..5
praoceeds to block 70 and 15 saves the CgPN as the Yjapprng’ndnbakt .The SCP..*
next determnes af blo 7, . her..cal | I.n d.b erformed
for this call (is?%‘?“,?mt» ﬁ%ﬁgsfémwtqﬁg?%f KBggE the HERAECR 9%‘?)? §§ék&=%ﬁia&§&% G0
consult a call gappusbN tlaikrts. 110 as shown in FIG 3. The cal | gapping
table 110 stores a |ist of gapping nunbers (CgPNs and/or LRNs) and

?ssocidat ed \r/]al ues for Ihhfelglam%hi&tmfe/amigi émrproo%?]gﬁgambm@immaﬂmysebeﬂnm&d

listed in the 2Q appi tabl,e 110 enever_ t SCP receives.an autopatic
ca | “gappi ng ( acioriRfEs el Fling GRioez IENELs o igeord EERIEG, 0B he
CgPN cor r esp®ndideterminet wbsthey dtopquires an IN featuraiferroutiag thhabll br preyidinge Glingwi | |

set the gap duratj ' r | Rl s ) I A od
in the A%Gpdat a%@%ﬂ?ﬁ%ﬁ%@gbs %ﬁﬁ%t%@ %Eﬁ%véhp ‘Flda%’g;)lfn{/()k\cé%#g&dk gddugg,t
gappi ng to this (darimessagehto BoSePryentaidsy metyorkn In respense e SEF canmssvane at

bl ocks 66-70) 2%onirbiFover SfiYRbceding i R P alshl Gerkib0iatily\e AsReatayed

gap interval timer has no ex d. If se ¢onditions are

ire I f both of the .

met, the SCP at IBYokelan e temal resauss IP, SN peangther SCP) w q‘r%ﬁ“ delver g dlegiradce
iotw fﬁnnoE hatm L hisSrvﬁcierTQAf lsdirm” ivalygﬁeMGPe:ﬁ§E§imply0adcﬁss aQIahil%Eisd@ith@md eqhe desired ]

e other hand, if ca g peed not .to ied at this time, the
scP pr oceéﬁ?@@"&‘%lg%gfggg r?ioei ?%’%@QY&@F%%@%‘W@T her the gap
interval timer for any 30 appi ng nunber stored in the gapping table 110
should be started. T Oﬁ@ﬁ%ﬁ &1?“&‘53&3’““ efgg‘(glq;@gen{,gtge ket perakilign of
whet her the gapgNPy fausrees diselostd)ifsr &ainplé,ds B0 S100042d The NP faaturdlghek s

66 70) 15 pr esenl il i S3RBIROLERLS e of e S 950 PSR Bl d 0

the SCP wi | k5 nowhimege his or hererdsting telephaneGhietore qumbyr (I2N), twieciCgPtile United

correspondi ng t el GuBRPRIANG- AT RGHber represented by NPA-NXX-XXXX (where “NPA”
designates the numbering plan area :n which the subscriber is located, “NXX” is a 3-
digit prefix assigned to the local switch to which the subscriber is connected, and
“XXXX” is a four-digit suffix assigned by the local switch operator to the subscriber).

20  Thus, a subscriber to the NP feature may change his or her telephone service, for
example, from plain old telephone service (POTS) to an integrated services digital
network (ISDN), from one telephone service provider to another, or from one physical
location to another, while retaining the same DN. The first phase for NP

ot

implementation, called local number portability (LNP), covers changing service

25  providers or physical locations within a rate center while using a “portable” DN
assigned by one of the networks in that rate center (i.e., a DN from a NPA-NXX
number series belonging to that network and designated by that network for use as a
portable number series). Such subscription changes are recorded in a LNP database
maintained by the SCP of that network. '

30 Two functions are slated to be added to the network in order to support the
LNP feature, namely, the location routing number (LRN) function and the global title
translation (GTT) relay function. The LRN function allows the switch that is
processing a call to a portable DN to send a query containing that DN to the SCP
requesting routing information for the switch to which the called DN is now

35  connected. The SCP checks its LNP database and returns to the inquiring switch a
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35 t he CNAM requery bei ng G obal

net wor k as

of .a response nessage T . .t10

fromthe other
nmessage

B e SRS RN B a0 cﬁﬁfﬁg;@hs%fvgggfp gt

"Rej ect" messag éubsanbﬂesmﬂmt the call Cfﬁrbmwumde@s@géﬁmna switeh.u lte REET) Irelay
nmessage, res pechin\éﬁbry on-'fﬂ@othgebﬁa%@tallo% RAEework to routé"@#ﬁéne@ ?elﬁﬁxmto Q%Soﬁﬂﬁc

other network if

exanpl e here was a transm ssion error

‘.

Title routed tq t:he CNAM DB i ® the otheér:-
shown at bl ock 80. At block 82, Ihq SCP, awa|15't he r,ecei, r.)tW

ra

certain types oPN 'Srth%?ﬂﬂr?@a&q“é‘ii@tlpﬂs)t atocidaptavansat of the hNP lf‘;‘:a“!fﬁ’éh%:ﬁ]‘ﬂ’t The

"Return 5

exanple, it was, u

CNAM DB was unalfRPmsHyes ]t‘) W@ fehichrhe erppsponding su § ?‘t‘s C?ﬁé@%"ﬁ@‘e OB'ﬁVGE HE"' her

kr@%ts SEMYAIN (Ve.! the lwmxmuwse Qééﬂleffor ﬁ&hﬂgﬁrka thE swﬁt@l’i

| ocate t he t

hand, will be ssRrtdigs dﬂn—:po?tabErDNe:hnm e uked for weis identificationpugRRs {sidceithe

| ocating the CgELNt %&W Bl%oed catlgn ot telepho\ﬁé c%mp%ﬁlespu'l‘ﬂg (.{'lelf (raerlg jice -

to FIG 2B, once
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20

25

30

35 .

spon§e
function thus is used to determine the address for the network node(s) that provide(s)

the desired service or feature for a portable subscriber (e.g., a destination point code
for a particular node or a capability code specifying a group of nodes capable of
performing a particular function). The GTT relay function can be implemented in a
network node such as a STP, for example. Queries relating to a portable DN can be
directed to the GTT relay node which translates the portable DN in the query into the
correct destination address.

Another current network feature is the calling name (CNAM) delivery service,
also known as the caller ID with name feature. The CNAM feature allows the
customer premises equipment.(CPE) of the called party to record and display the name
of the calling party and the date and time of the call during the first silent interval in the
ringing cycle. To effect CNAM delivery the SCP is provided with a database
containing a list of DNs and corresponding subscriber names. During call processing
the switch can send a message containing the calling party number to the SCP which
then performs a lookup in the CNAM database to find the subscriber name associated
with the calling party number. Once found in the CNAM database, the name of the
calling party can be returned in a response message from the SCP to the switch which,
in turn, forwards that name to the CPE of the called party.

Since the CNAM database may be shared among several switches in the
network it is possible that the SCP containing the CNAM database may become
overloaded with queries for the CNAM database. The SCP therefore is provided with
an automatic call/code gapping (ACG}) load control function which enables the SCP to
order a particular node (e.g., switch) for a particular period of time to send no more
than one CNAM query for any number belonging to a particular NPA-NXX series per
a certain gap interval. The duration of the overload protection period and the length of
the gap interval are specified in the order from the SCP to the node. After ACG is
invoked in a node against a particular NPA-NXX number series and for the duration
of the overlbagi protection period, whenever that node sends to the SCP a CNAM

g TG

he



received fromthe other network, the SCP at block.9Q deterni-nes,thether."an.”.
ACG paraneter was i-ncluded in the CNAM respohse message. - kf san;ACG-; "--n
par.ameter is deteected in the CNAM response negsageps~the SCP at~ bl ock

92 will insert, . ] pi f ' L, in
t he gappi ng tabl‘g‘gﬁ%’?_gylg%gﬁnfﬁhéwﬁ I\PE% s%%%’ hélgtgg?m(%&a;a{ag&f&%A
Ot herwi se, the 28Xweries panobesant flometbal yodedonp sige prriodregual to the definedrgape

the type of theiM.r?ﬁﬁQ%ﬁemmﬁedcﬁ%mf%&%ébftt&ft h6de S IPNPASO
proper response to the originator of the CNAM query. |If

as to generate the .

the CNAM 5@%@%@ tREQJBeIE thap 9BF qukTY PFOSAPIRETGY-hbhe ALGIRRHqnsalgrcapn e
t?é p;%- ! Re}? ur nsi Fei’a\éhiséd to reduce 18 FRgLency be qReRs \Walided B9Nesud@ien surg®bf Raffiendiang
"Return Result"

ssage ont ai nin 0 the cal ling. ) as shown
at bl ock 96. HO\Rgg‘ﬁPlaag ?elle&’ﬁ?fé? %@gﬁuﬁsch%gcg@%@t %é%bgigged fromthe
ot her network is of another nessage type (i.e., "Reject” or . "Return
Error" nessage), the"‘géiE &FIAC‘éBWﬁ @apagement {UACtion BAY begensidered pecesiiin at
3I ?ck 98. In ei tfdsu:eerffteﬁﬁ\ﬁfﬁdlepu<$3¢enei‘r‘;£31c5;ftﬁéA glépgntcf@a@ﬁe_ , dppliddtiotlof IROACG f@xicieh %rIa?t ]
et erm ne e i ncl.ude, ata in its response ,nessa o,the
origi nator of t ﬂe\éﬁa&ﬂiﬂéeﬁg%le ﬁ‘é}% n{“ﬁ%‘f%"?ﬂ%ﬁm’ﬁ‘i@f&?ﬁw&’ﬁg‘ sPW%@%%gﬁgfngl o)
be reached fo omONANKiestdresHich aglthethree exemplady netwbik&sh@#) in AG. bl Refierrin@Qot he
SCP checks whet fte 18100 C |41 t her
ori gi nat or of t%zédﬂgﬂ){ %ﬁé&? oﬁfﬁf&hﬂ?’gg’sgﬁfé‘%@ﬁ%qﬁSacé‘aqfld%glf)pinr?tg&&ﬁs the
(pursuant to pr&NBasd CNgevitfeatness e piovided hyonsingle KOP) Thus, the firtmeofork hese
t wo condi %l @k , | LGl I at e
ACG data in t heﬁ%o Srazgépgléget.latr‘{engsggg P?%atﬁ]agé‘: glflﬁpﬁ%\’t (h)$ ag?%tﬁg%gﬁagﬁér y
50 a5 to i niti alCNAM RRI20ewEie fe second ngipask implides AINE HoUingrHENPAYp &R s e
nessage, W {sh Oandvh CNAM BRG0IRdAhe thirdRRW R M@udes a SCP 46hH81Y a LNPIDE 47 -
originator of t Qx?d W\I&Lﬁé %8.(3 Il‘hg b%‘i‘lgel%}g Lfldnétion is assumed to have been implemented

in STPs 14, 34 and 44 in the first, second and third networks, respectively.

Assume that a subscriber 10 in the first network places a call to a subscriber 30

in the second network. Assume further that the subscriber 10 has ported his telephone

20  number from the second network (i.e., this telephone number belongs to a portable

NPA-NXX series assigned by the second network) and that the subscriber 30 has the

CNAM feature activated. The call from the subscriber 10 is handled by the local

switch in the end office (EO) 12 in the first network. The EO 12 analyses the dialed

digits and sends call setup signaling data via STPs 14 and 34 to EO 32 in the second

25  network where the called subscriber 30 is located. The EO 32 checks the subscriber

profile for the subscriber 30 and determines that the CNAM feature is activated for this

subscriber. Consequently, the EO 32 generates a CNAM query containing the calling

party number (CgPN) and routes this CNAM query to the local SCP 36, Upon

receiving the CNAM query, the SCP 36 will not be able to find the CgPN in the

30 CNAM DB 40 (since the number has been ported). Thus, the SCP 36 will formulate a

so-called CNAM “requery” for transmission to the STP 34 (which implements the

GTT relay function necessary for routing queries for portable numbers to the
appropriate destination).

With continuing reference to FIG. 1, the GTT relay function in the STP 34 in
35 the second network will route the CNAM query received from the SCP 36 to the STP



It will be readily appreciated fromthe flowhart in.FIG. 2A-B that.if the .,
calling party nunber {CgPN) is in a portable series- gnd the; GNAM:DB i1 th_q;-sz
ot her 35 network which stores this CgPN is in overlwoad vohditi on” AST  We® W6t

i ndi cated by the_ presence, t.he.correspondi LRN i in
bl o 150, 1 ne b brpwtebr Ol T oG o e fist otk e STR S4B
the LRN instead tfe CRAM gty toltheiSCP 1l 6 evhivhtrnainthinsr @NANI B 20 containingfthet @g’M:NAM

DB i n one networ k,yil 4 é@be?sdc‘éﬁﬁe%f‘etd% HRERS [2I12edSCh 118 i 6B condition me .

managenent of th
forms or enbodi rreerspgnsgfmcssegqaﬁ@geme SCR dfttocthe R 3pewitl camtainan 4€G ender

dbove, those 55k fdofekeind SCHS6R6 bpoh Hr?gfng"iﬁlﬂ dYor REO WS, ADRIGalRfMhe messas

ge) -
nodi fi cati ons var i at f orns._an 0|me

of the present i iyeHsegient CNAMdﬁcﬁéffft%éGlaﬁég &9 PN th 8t Ngéb@?(%ﬁqufﬁl%f
departing fromt B&M@QQ’N"C HoWeve! i iRRtof the other'9999§ﬁbs&fbers°iﬁ¢ﬁ§ ﬁbxmilé’senbhe

e e 38 LSl UL, S0, Son Moo
follow ng 10 cthis Ammber series at the SCP 36 means that CNAM queries relating to these other °
10  subscribers (e.g., subscriber 42) are gapped by the SCP 36 even though such queries
would be handled by the CNAM DB 48 at the SCP 46, which may not be under an
overload condition. In other words, the CNAM overload condition in one network
may result in interference with the management of CNAM. operations in other

networks that may not be experiencing a similar overload problem.

15 This interference problem also occurs if the EO 32 were to global title route the
initial CNAM query instead of routing it to the SCP 36. In this case, the CNAM query
would be routed from the EO 32 through the STPs 34 and 14 to the SCP 16. The
CNAM response message containing the ACG order from SCP 16 would be returned
to the EO 32. If most of the other 9999 subscribers in the portable NPA-NXX series

20  of the CgPN reside in the second network or the third network, application of gapping
to this series at the EO 32 means that CNAM queries relating to these other subscribers
are gapped by the EO 32 even though such queries would be handled by the SCP 36
or the SCP 46, which may not be under an overload condition.

SUMMARY OF THE INVENTION

25 In view of the interference problem caused by interaction of the LNP and
CNAM features in prior art networks, there is a need for a solution which can avoid
unnecessary gapping of CNAM queries related to numbers in a portable series when
the SCP which handles CNAM queries in the network to which one or more, but not
necessarily all, of the numbers in this series have been ported is in an overload

30  condition, while the SCPs which handle CNAM queries in other networks where the
other numbers in this series reside are not overloaded. The present invention, as
described below, provides the needed solution. As will be seen, in the case of a
calling party number (CgPN) belonging to a portable series, this solution allows call
gapping to be performed on the basis of a location routing number (LRN) associated

35  with that CgPN rather than on the basis of the CgPN itself, since the LRN rather than
the portable CgPN identifies the true location of the calling party and the actual source
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of the overload condition. Thus, call gapping will not be applied to the entire portable
series, but only to the affected number series for that particular location.

In accordance with the present invention, CNAM queries involving any CgPN
thatisina portable series can be directed to an application in the local SCP which can
determine the LRN associated with that portable number. The local SCP application
can obtain the LRN for any portable number within a rate center from the LNP DB in
the local network. Alternatively, the local SCP application may maintain its own
database of portable numbers and their respective LRINs. As the first six digits of each
LRN (or the NPA-NXX portion of the LRN) identify the remote switch or end office
(EO) to which the associated portable number is connected, that portion can be used to
identify the remote CNAM DB in which the name of the calling party is stored.

Upon receiving a CNAM query containing a portable CgPN, the local SCP
application will gciierate a new CNAM query (requery) which is routed through the
GTT relay node to the remote CNAM DB using the CgPN received in the original
CNAM query. The local SCP application also will save the corresponding LRN (or at
least the first six digits, or NPA-NXX portion, of this LRN) for use in performing call
gapping in the event that the SCP which handles the remote CNAM DB is found to be
in an overload condition, as may be indicated in the response to the CNAM requery.
If code gapping is indicated in the response from the remote SCP, the local SCP
application will initiate code gapping on subsequent CNAM requeries containing either
portable numbers that are associated with the same LRN as the saved LRN, or non-
portable numbers belonging to the same number series (NPA-NXX) as the saved LRN
(instead of applying gapping to CNAM requeries involving numbers in the same
number series as the portable CgPN, as in the prior art).

On the other hand, if the original CNAM query to the local SCP application
involves a non-portable CgPN belonging to a number series in another network, the
local SCP application will route a CNAM requery to the remote CNAM DB in that
network using the non-portable CgPN, but not the GTT relay function since the CgPN
is not a portable number. If code gapping is indicated in the response from the remote
SCP which handles the remote CNAM DB, the local SCP application will apply
gapping to subsequent CNAM requeries containing non-portable numbers belonging
to the same number series (NPA-NXX) as the CgPN (in this case, as the CgPN is a
non-portable number, gapping can be applied to the NPA-NXX of the CgPN since
that NPA-NXX correctly identifies.the switch to which the CgPN is connected as well
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as the remote CNAM DB in which the name of the corresponding subscriber is

stored).

In the foregoing manner, regardless of whether the original CNAM query
involved a portable or non-portable CgPN, call gapping will be applied to subsequent
CNAM queries destined to the CNAM DB node which ordered the gapping rather than
to a CNAM DB node which is not under overload.

In one aspect, the present invention provides a service control point (SCP) in
one of a plurality of telephone networks including a plurality of subscribers each
assigned a telephone number in a predetermined number series associated with a
particular switch in. one of the telephone networks, with one or more of the number
serjes being designated as portable number series and including telephone numbers
assigned to a switch in one network but capable of being connected to a switch in
another network, while each of the other number series including non-portable
telephone numbers assigned to a switch in one network and connected to that same
switch in that same network.

The SCP of the present invention comprises a calling name (CNAM) database

(CNAM DB) for storing a plurality of telephone numbers and corresponding names of

subscribers; means for receiving a CNAM query to the CNAM DB, the CNAM query
containing the telephone number of a subscriber that has placed a call to another
subscriber; means for providing the name of the calling subscriber if the telephone
number of the calling subscriber is stored in the CNAM DB; means for sending a
CNAM requery to a CNAM DB in another network if the telephone number of the
calling subscriber is not stored in the CNAM DB, the CNAM requery containing the
telephone number of the calling subscriber; means for receiving a gapping order in a
response from the other network, the gapping order specifying the gapping of
subsequent CNAM requeries containing telephone numbers belonging to the same
number series’ as the telephone number of the calling subscriber; and means for
responding to the gapping order from the other network (2) by gapping subsequent
CNAM requeries containing either portable telephone numbers that are associated with
a location routing number (LRN) which identifies the switch and the network to which
the telephone number of the calling subscriber is connected, or non-portable telephone
numbers belonging to the same number series as that LRN, if the telephone number of
the calling subscriber is a portable telephone number, and (b) by gapping subsequent
CNAM requeries containing non-portable telephone numbers belonging to the same
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t he tel ephone n%@ﬁ{ong%mﬁbe?g%@%%&)tﬁasm@ﬁm !"th blptl ﬁéﬂ%&bﬁ lolcoﬁr%cted

anot her subscri bér Fovi gr e na
cal | i ng subscri bea switch neanotiee peteark, mhdbeachcﬁf tb@otaemmbenger@@mwmemn-

stored in sgd ri?énable @é@%ﬁﬁmﬂéﬁsxgﬁ% fa@(vxtél?fhchdagleﬁvm écﬁxﬁé{ﬁéd’tottﬁhta
CNAM DB i n anot

t el ep ne nunber calling
subscri ber is nétMeFWiteyinthatsame netany, and with % lg:iﬂdérf ANaM
cont ai ni ng the DX goNeReindTBRiralal Faklkpaaid hﬂﬁbéﬂdh&ﬁr ¢d}gyspondmo namag ofeans

(82-88) for recel VI D rder.in.a r nse from said ot her
network, said g3pP Ff%?‘g‘él 3&‘%@6%%%8%% g‘ﬁgﬁ?(ng of subsequent CNAM
requeries 20 cont a| ni ng teI tphone nunbers bel ongi n%g?uo t he. sane nunber
series as the tel ephdhe method of fhepresergnveation comprisey the, Heps ofifstecting @ calbp

characterizgd b¥rom a calling subscriber in one of the networks to a called subscriber in another one
of the networks; determining whether the telephone number of the calling subscriber is

a pc-table number or a non-portable number; if the telephone number of the calling
subscriber is a portable number, obtaining a location routing number (LRN) associated

with the telephone number of the calling subscriber, the LRN being used to identify

20  the switch and the network of the calling subscriber; if the telephone number of the
calling subscriber is a non-portable number, using the telephone number of the calling
subscriber to identify the switch and the network of the calling subscriber; sending

from the network of the called subscriber to the CNAM DB in the network of the
calling subscriber a CNAM query containing the telephone number of the calling

25 subscriber; receiving at the network of the called subscriber in response to the CNAM
query a gapping order from the network of the calling subscriber specifying the
gapping of subsequent CNAM queries containing telephone numbers belonging to the

same number series as the telephone number of the calling subscriber; if the telephone
number of the calling subscriber was determined to be a portable number, gapping at

30  the network of the called subscriber subsequent CNAM queries containing either
portable numbers that are associated with the LRN or non-portable numbers belonging

to the same number series as the LRN; and if the telephone number of the calling
subscriber was determined to be a non-portable number, gapping at the network of the
called subscriber subsequent CNAM queries containing non-portable numbers

35  belonging to the same number series as the telephone number of the calling subscriber.
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rreans (66-78, 90-92) for responding to said gapping order fromsaid_other
network (a) by gapping subsequent CNAM requeries contai m ng: &i ther: 'po"rtabl'e -
t el.ephone numbers that are associated with a | ocation routshg- nunber e(LR’l\‘l) "
whi ch 25 i dentifies the switch and the network to which the tef ephone
number of said cal | i Agese and othermspactsnfithe present insention will ba durthsoapprotiated

tel ephone nunbefRn@k ,d§xﬂ Hﬁ%xrﬁ@ﬁ?dthedetglé&%?ﬁfgtx%ﬁ%é?éf&ﬁxb%ghﬂ LRN, i f

t he tel ephone nunber of said calling subscri port abl

t el ephone nunbegrIfE DEYCRIPTETY B EHES BRA! CNAM r equeri es contai ni ng
non- port abl e tewpﬂq—nwr%‘Wj%e sanme nunber series as the
tel ephone 30 ”“”berrh%réé@dt‘?m%ﬁh&d wil t?e%?tﬁfﬁ e ﬁwdd mﬁi*lé nE%e?&ﬂ%cQ% er

of said calling subscri hone

2. The SGP ( advantages 46)1 bﬁcommuppmntmemewsl@ae@ in élneepnﬁdxyerefmmmms@m es
associ at ed W t hf@igand BaWiRs isWhickh (12, 32, 43) in one of the tel ephone
networks is Identified by a six-digit sequence represented by

TgA‘ NXX, where NPA I g1@ {R%%F5ck diagram of three exemplary prior art networks each of which
AVENDED SHEET includes a service control point (SCP) for providing calling services;

mn

FIGs. 2A-B together show a flowchart of the steps executed by a SCP
10 constructed in accordance with the present invention; and

FIG. 3 is an illustration of a call gapping table used by the SCP in FIG. 2.
ETAILED DESCRIPTION OF THE INVENTION

Referring now to FIGs. 2A-B, there is shown a flowchart of the steps

executed by a SCP constructed in accordance with the present invention. These steps

15  are executed in the manner shown whenever the SCP receives a CNAM query for a

given call, as indicated at block 50 in FIG. 2A. The CNAM query may be received,

for example, from an EO in the local network or from a SCP in a remote network. At

block 52, the SCP determines whether it or some other node is the originator of the

received CNAM query by comparing the origination point code (OPC) in the CNAM

20  query to its own OPC (as well known in the art, each node in the network is identified

by a unique OPC which is included in all global title routed messages originating from

that node). This particular step is performed in order to prevent any possibility of an

“endless loop™ through the flowchart in FIGS. 2A-2B where this SCP itself is the

originator of the CNAM query. In that case, the SCP will generate a “Return Error”

25  message as shown at block 54. On the other hand, if the originator of the CNAM

query is another node in the network, the SCP proceeds to block 56 and indexes the

CNAM DB with the calling party number (CgPN) in the received CNAM query in an
atternpt to find the name of the calling party.

At step 58, the SCP determines whether the CgPN was found in the CNAM

30 DB. If the CgPN was found in the CNAM DB, the SCP will generate a “Return
Result” message containing the name of the calling party, as shown at block 60.
However, if the CgPN was not found in the CNAM DB, thus implying that the calling

party is connected to a switch in another network, the SCP next determines at step 62
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three-digit prefix used by that switch in that network. : = .- RCER TS
3. . The SCP (16, 36, 46) of claim 1l wherein said SCP regei.ves* ,s,ard o’ e
CNAM query froma switch (12, 32, 43) in an end office (EQ to which the
tel ephone 5  riskar ther CNAMIDBAR the etsionis off thoreallingspactyiearbe ueried for purposes

4. . -~The SCP (J&Ob?aﬁzmé‘@: cmm@ zﬁiyrl:aﬁlev“?ﬁi's%b@nﬁﬂét%n% Eeeﬁa%éd’ ?o°r eﬁﬁhﬂe on
CNAM query from in the network of sajd called subscrib
5. The SCP (1 \%heﬂms thexggis aafa"repra?%whmrﬁew Fitor R fe‘ahaﬁgf otGNAMdaa,

digit sequence r\emm&ms STIOYorNRAs N functiopilRy Wohﬁulanﬁh h@ﬂhﬂﬂc tuery, and

o gnat 00 {00 e o BaRPERRR 2 8 RU0I8 RS pBELU S St i

athree-digit prthé S@Pu&ﬁcgebgtaﬂehaﬂ{et\m EroR’. message as shown at blo€k 64. OAtiliBadithﬁd

for processing §,68! ir he SEpuctiliddInRahs b&&wabﬁaih' i oBRE h¥twork should be
queried, the SCP will next determine at step 66 whether the CgPN on which to query
the other network belongs to a portable number series. If the CgPN is in a portable

10 series, the SCP at block 68 will fetch the location routing number (LRN) from the

LNP DB, and will save that LRN (or its NPA-NXX portion) as the gapping number to
which gapping will be applied, if necessary.

With continuing reference to FIG. 2A, and more specifically to block 66, if the

CgPN is found not to belong to a portable series, the SCP proceeds to block 70 and

15  saves the CgPN as the gapping number. The SCP next determines at block 72
whether call gapping should be performed for this call (i.e., this CNAM query). For

this purpose the SCP will consult a call gapping table 110 as shown in FIG. 3. The

call gapping table 110 stores a list of gapping numbers (CgPNs and/or LRNs) and
associated values for the gap interval timer. A gapping number becomes listed in the

20  gapping table 110 whenever the SCP receives an automatic call gapping (ACG) order
in a response to a CNAM query involving the CgPN corresponding to that gapping
number. At that time, the SCP will set the gap duration and gap interval timers to the
values indicated in the ACG data. Returning to step 72, the SCP will apply call
gapping to this call if the gapping number for this call (as determined at blocks 66-70)

25  is present in the gapping table 110 and the associated gap interval-timer has not
expired. If both of these conditions are met, the SCP at block 74 will create a “Return
Error” message since it cannot at this time send a CNAM requery to the other network.

On the other hand, if call gapping need not to be applied at this time, the SCP

proceeds to step 76 in FIG. 2B and determines whether the gap interval timer for any

30  gapping number stored in the gapping table 110 should be started. This step basically
resolves to a determination of whether the gapping number for this call (as determined

at blocks 66-70) is present in the gapping table 110. If so, the gap interval timer for

this gapping number will be started, as shown at block 78, since the SCP will now be
sending out a CNAM requery for the CgPN corresponding to this gapping number,

35  the CNAM requery being Global Title routed to the CNAM DB in the other network as
shown at block 80. At block 82, the SCP awaits the receipt of a response message
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determine the type of the CNAM response message received from the other network so
as to generate the proper response to the originator of the CNAM query. If the CNAM
response message received from the other network is of the type “Return Result”
message, the SCP will generate a corresponding “Return Result” message (containing

20  the calling party name) as shown at block 96. However, if the CNAM response
message received from the other network is of another message type (i.e., “Reject” or
“Return Error” message), the SCP will generate a “Return Error” message as shown at
block 98. In either case, the SCP will proceed to block 100 in order to determine
whether to include ACG data in its response message to the originator of the CNAM

25  query (note that block 100 in FIG. 2B may also be reached from block 54, 60, 64 or
74 in FIG. 2A). Atblock 100 the SCP checks whether it is in overload condition and
whether the originator of the CNAM query is currently performing call gapping
(pursuant to previously sent instructions from the SCP). If either of these two
conditions is true, the SCP at block 102 will include appropriate ACG data in the

30  response message to the originator of the CNAM query so as to initiate or update call
gapping at that node. The response message, with or without ACG data as applicable,
is sent to the originator of the CNAM query at block 104.

It will be readily appreciated from the flowchart in FIGs. 2A-B that if the

calling party number (CgPN) is in a portable series and the CNAM DB in the other

35  network which stores this CgPN is in overload condition as indicated by the presence
of the corfesponding LRN in the gapping table 110, the SCP will perform call gapping

El
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disclosed herein without substantially departing from the scope of the present

invention. Accordingly, the form of the invention disclosed herein is exemplary and is

not intended as a limitation on the scope of the invention as defined in the following

10 claims.
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has placed a call to another subscriber; means (56-60) for providing the name of the
calling subscriber if the telephone number of said calling subscriber is stored in said
15 CNAM DB; means (80) for sending a CNAM requery to a CNAM DB in another
network if the telephone number of said calling subscriber is not stored in said CNAM
DB, said CNAM requery containing the telephone number of said calling subscriber;
and means (82-88) for receiving a gapping order in a response from said other
network, said gapping order specifying the gapping of subsequent CNAM requeries
20  containing telephone numbers belonging to the same number series as ihe telephone
number of said calling subscriber; the SCP characterized by:
means (66-78, 90-92) for responding to said gapping order from said other
network (a) by gapping subsequent CNAM requeries containing either portable
telephone numbers that are associated with a location routing number (LRN) which
25  identifies the switch and the network to which the telephone number of said cailing
subscriber is connected, or non-portable telephone numbers belonging to the same
number series as said LRN, if the telephone number of said calling subscriber is a
portable telephone number; or (b) by gapping subsequent CNAM requeries containing
non-portable telephone numbers belonging to the same number series as the telephone
30  number of said calling subscriber, if the telephone number of said calling subscriber is
- a non-portable telephone number.

2. The SCP (16, 36, 46) of claim 1 wherein each telephone number series
associatéd with a particular switch (12, 32, 43) in one of the telephone networks is
identified by a six-digit sequence represented by NPA-NXX, where NPA is a three-
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control point (SCP) (16, 36, 46).

8. The method of claim 6 wherein-the.CNAM BB.-
said networks is adm' nistered hy a seryi-p,e 2,
. The net Hod of cI ai‘m.*

6 Wherein the ori
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10. The met hopkefik usdddbynthét swhitel & thattnbvosk.i gi nat or of said CNAM requery is

a service control point (SCP) (16, .36, 46) in the network of the called

party.

crlbe entification

servi ce | n a pl GMMtqyewffrqnea gw@{& 2t dbrir ¢n end office (EO) to which the telephone
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30

number of said called subscriber is connected.

4. The SCP (16, 36, 46) of claim 1 wherein said SCP receives saxd
CNAM query from a SCP in the network of said called subscriber.

S. The SCP (16, 36, 46) of claim 1 wherein said LRN comprises a six-
digit sequence represented by NPA-NXX, where NPA is a three-digit designation for
the numbering plan area of the network to which the telephone number of said calling
subscriber is connected, and NXX is a three-digit prefix used by that network. '

6. A method for processing a call from a calling party to a called party
having caller identification (ID) service in a plurality of telephone networks including a
plurality of switches (12, 32, 43) assigned a plurality of telephone number series, each
of said telephone number series represented by a unique multi-digit sequence which
identifies a switch in one of said networks, at least one of said telephone number series
being used as a portable number series and including telephone numbers assigned to a
switch in one network but connected to a switch in another network, each of said
networks including a calling name (CNAM) database (CNAM DB) (20, 40, 48) for
storing the telephone numbers and respective names of subscribers that are connected
to a switch in that network, each of said CNAM DBs being operative to provide the
name of a subscriber whose telephone number is stored in that CNAM DB in response
to a CNAM query containing that telephone number, and each of said CNAM DBs
being further operative when in overload condition to order gapping of CNAM queries
containing telephone numbers in a particular number series represented by a particular
multi-digit sequence, the method comprising the steps of sending a CNAM query to
the CNAM DB in the network of the called party, said CNAM query containing the
calling party number (CgPN); determining (56-58) whether the CgPN is in the CNAM
DB in the network of the called party; and if said CgPN is in the CNAM DB of the
called party, generating (60) a result message containing the calling party name
corresponding to said CgPN in the CNAM DB of the network of the called party; the
method characterized by:

if said CgPN is not in the CNAM DB of the network of the called party,
determining (66) whether said CgPN belongs to a portable number series;
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conprising a plurality of subscribers (10, 30, 42) each having a,te|ephane .
nunber in a 10 predeterm ned nunber series assoCidted with.a pasticulars: 3
switch (12, 32, 43) in one of the tel ephone networks, at <] &ask ‘orfgs s
of said nunber series being _designated as a portabl e nunber series
and i ncl udi ng t el ephén@ihGEBN doenaali helpng to @ RortaRle rumnkes sexies, saving (T0)saidor k

but capabl e of IgBPNGs& pﬁﬁggﬁng,&;a switch in another network, each of-the

owi feh in 15 one néhEF kERNCPEn e SATRYS CHEDES KA S ELTE () AHAALeh e
network, and eacdutinf musribér (LRN) whieh weludss & niltirdigigseguerrt lidendfyimgrthe (@AM
umber o and or PSS RATC afiith BF culinepr G ipnetied R iie (bl Ao oy 8"
switch in that gagpmgsumtiete net hod characteri zed by:

220 | portable nunooreimil (19 ARNRR IS aclucfof el PRI BE 1 °
t el ephone nunbepaidgappinghugdier;i ng ‘subscri ber is a portabl e nunber,

obtai ning (68) a | oc@tdagping Q'hdtiated $HOBE nitil)iPseg 06 8l 9aiWighPpih f Bumber,
t el ephone nunber Said calling subscriber, said LRNbei ng used to

i dentify the& smﬁ?’?ﬁﬁéﬁéﬁ?)ﬁ%eﬁ%%%e; of said calling subscriber; 25
i f the tel ephone nunifgappifig Baotlactighted fog tieutisitrdigieseqianca imeit gappingaumber,

Mdenti ty the svEvitrtinhd0)'s UNAG SRR CorbHBE S oY, Snditid BoPip CaRE” 1€
sendi ng (80) frrequeryido thetGAAM BB of ariothet a¢tivork idensified iblydhe multitdigit igadncDB i n

: < of sa. i . e '

the network o %%ggﬁﬁlo+! fs%g?lgltg;;ﬁ b&&{gsg%gyré%@ggwes%@mamgt {ddfience in

t el ephone nunber Ing s recel vi ng
(82-90) at ¥he #d BNk of said called subscriber in response to said

determining (90, 94) the contents of a response received (82-88) from the
CNAM DB of the other network;
if the response reczived from the CNAM DB of the other network contains

gapping instructions, activating or deactivating gapping (92) for the multi-digit
20  sequence in said gapping number in accordance with the received gapping instructions;
if the response received from the CNAM DB of the other network does not
contain the calling party name, generating (98) an error message;
if the response received from the CNAM DB of the other network contains the
calling party name, generating (96) a result message containing the received calling
25 party name;
determining (100) whether the CNAM DB in the network of the called party is
in overload condition;
if the CNAM DB in the network of the called party is in overload condition,
including (102) gapping instructions in said error message or said result message; and
30 sending (104) said error message or said result message to an originator of said
CNAM query for delivery to said called party.

7.  The method of claim 6 wherein said multi-digit sequence for any
telephone number series assigned to any switch (12, 32, 43) in-any of said networks
comprises a six-digit sequence in which the first three digits designate the numbering

35  plan area of that network and the last three digits designate that switch in that network.
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CNAM query a gappi ng order fromthe network of said calling.subscriber -

speci fyi ng t he gappi ng of subsequent CNAM queries cont:aini.ng .
t el ephone nunbers bel onging to the sanme nunber:series,as.the..’
t el ephone nunber of said calling subscriber; i f the

t el ephone nunber of hid dlemeigpdafiskimitpuiersia shedaNAMDR@E0: 49, #®) ig each of
portabl e nunber ,safiaiepkérits (s admifisired by h B&viRet¥RId! point BUM (¢6I36esk)subscri ber

subsequent CNAM queri es containing either portable nurrbers that are
associated with said RN 0 ab e.nunbers b to the
sane nunber series as-sai d A0 gr?g ﬂgﬁ)g ercin the OpgIRAQEO Sé‘f S of

sai d cal | i ng sulssdtch bEL 3248) thednemitioffesd (EO) toewhicinthie called party pxoconaduitesl. nunber ,
gapping (72, 92) at the network of said called subscriber subsequent

CNAM queri ess cont ai niypg Neie RRARE 81&?#’@%%1%{: PHQh&Sr %ﬂaﬁf@lﬁl@f‘i’éq&%er

series as the tele hone nunber SCr
12.  The met hod 6¥vies eoniPHPPIRKSER) (h6.38c#0)tir thepiebyrsk afits sallesanartys 10

associated with a particular switch (12, 32, 43) in one of the tel ephone

networks is i dgnti f Ipedlehwdq*ozspa@ce%sﬁ ta &ﬂ%&ﬂ%&:allﬁﬁré%%ib@ﬂtobé/called
desi nat I.on nunberi ng

bl an areaof ¢ haCEbGRBmRE SR dentificabiaf|R SEVGP i § PSRt Sf 1Sphone networks

comprising a plurality of subscribers (10, 30, 42) each having a telephone number in a

10  predetermined number series associated with a particular switch (12, 32, 43) in one of
the telephone networks, at least one of said number series being designated as a
portable number series and including telephone numbers assigned to a switch in one
network but capable of being connected to a switch in another network, each of the
other number series including non-portable telephone numbers assigned to a switch in

15  one network and connected to that same switch in that same network, and each of said
networks including a calling name (CNAM) database (CNAM DB) (20, 40, 48) for
storing a plurality of telephone numbers and corresponding names of subscribers
connected to the switch in that network, the method characterized by:

determining (66) whether the telephone number of said calling subscriber is a

20  portable number or a non-portable number;

if the telephone number of said calling subscriber is a portable number,
obtaining (68) a location routing number (LRN) associated with the telephone number
of said calling subscriber, said LRN being used to identify the switch and the network
of said calling subscriber;

25 if the telephone number of said calling subscriber is a non-portable number,
using (70) the telephone number of said calling subscriber to identify the switch and
the network of said calling subscriber;

sending (80) from the network of said called subscriber to the CNAM DB in
the network of said calling subscriber a CNAM query containing the telephone number

30  of said calling subscriber;

receiving (82-90) at the network of said called subscriber in response to said
CNAM query a gapping order from the network of said calling subscriber specifying
the gapping of subsequent CNAM queries containing telephone numbers belonging to
the same number series as the telephone number of said calling subscriber;
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pr”efix used by that switch in that network. R - .13. .. The nethod
of claim 11 wherein said CNAM query is generated by a 15 - *-sw tch (-
43) in an end office (EQ in the network of said called.subscrither..

14. The method of claim 11 wherein said CNAM query is generated by a
servi ce control poi nif the@Epheas number of@pid enllingesubsener kvasfdetcaminedab|beda

subscri ber.

query is recei

o (7hh M
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subscri ber.
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20

or non-portable numbers belonging to the same number series as said LRN; and

if the telephone number of said calling subscriber was determined to be a non-

portable number, gapping (72, 92) at the network of said called subscriber subsequent
'CNAM queries containing non-portable numbers belonging to the same number series
as the telephone number of said calling subscriber.

12.  The method of claim 11 wherein each telephone number series
associated with a particular switch (12, 32, 43) in one of the telephone networks is
identified by a six-digit sequence represented by NPA-NXX, where NPA is a three-
digit designation for the numbering plan area of that network, and NXX is a three-digit
p£eﬁx used by that switch in that network.

13.  The method of claim 11 wherein said CNAM query is generated by a
switch (12, 32, 43) in an end office (EO) in the network of said called subscriber.

14.  The method of claim 11 wherein said CNAM query is generated by a
service control point (SCP) (16, 36, 46) in the network of said called subscriber.

15.  The method of claim 11 wherein said CNAM query is received by a
service control point (SCP) (16, 36, 46) which handles the CNAM DB (20, 40, 48) in
the network of said calling subscriber.
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