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The present invention relates generally to the field of Internet tel ephonyZ,
and nore 5 particularly to a method of and system for providi ng address
definition for public swtched network term nated calls that use Internet
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t el ephony services. In order-to work properly, the services depend on

address information that is carried as part of the call setup process.
Thi s addBALKGROIUNE i on i ncl udes the called party nunber and two

qualifiers to.the called party nunber. These qualifiers are the nature of
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i nt er nat hedwalk tefhmatedrdalls ihlagusegh@meit ndéphahpseremnas.be public (E. 164) or
private- A dialed nunber address with- NOA and NPI val ues indicating the

call ed party nunber is an international public nunber will be routed

di f f er enppsdri@ribheo@FREPRIGR AR has NOA and NPl val ues indicating
that it is in a private nunbering plan. 20 Efforts are currently underway
to extend theTheexistangspuldicaedichests1elaphoee netavork (PSITH) nadironpreot powiides|aPhich set
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only global and local nunmbers. The SIP specification does not support the
NOA and Nmpbeyuaditwoenlifigedo ithe called p&TiNnumber Thesalqualifiess aret the Siaguos of bidreso
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The called party number and the qualifiers are used in the PSTN to determine how to

15 handle calls. The nature of address can be subscriber, national, or international. The numbering
plan indicator can be public (E.164) or private. A dialed number address with NOA and NPI
values indicating the called party number is an intemational public number will be routed
differently than the same number that has NOA and NPI values indicating that it is in a private
numbering plan.

20 Efforts are currently underway to extend the services to devices connected to Internet
protocol (IP) networks. One protocol that has been developed to handle the called related
signaling in the IP based networks is the session initiation protocol (SIP). The addressing
mechanism built into the SIP specification supports only global and local numbers. The SIP
specification does not support the NOA and NPI qualifiers used in the PSTN. As a result, is not

2> possible to support all of the existing PSTN services when one Iegof a call must pass through an

IP network or terminate to the device on an IP network.

SUMMARY

The present invention provides a method of and system for providing IP telephony

30 services by mapping a telephony signaling protocol called party number nature of address



The present invention provides a nethod of and system for providing 2P JAN 2004
tel ephony 30 services by mappi ng a tel ephony signaling protocol called
party nunber nature of address 2 7 JAN 2004 2 indicator to an Internet
si gnal i ng protocol nature. of address .indcator.and. mapping a tel ephony

signali brotocol ,called party nunber nunberin lgn indigator.to a
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gat eway. DESCRI PTI ON OF THE PREFERRED EVMBODI MENT Referring now to the

dr awi ngBRIGRY thatpariorgs theymapping, t el ecommuni cati ons systemis desi gnat ed
generally by the nuneral 11. System 1l | includes a plurality of networks
that are 15 interconnected through an IP network 13, which in the

pr ef er r RREAP RRSERIPTHONI@F MIEDIAWINGSnet wor ks of system 11 include, in

addition to IR network .13, a private intranet 15, and Internet service
provi der net woPk f?a,bl_ﬁdbg‘ﬂﬁﬁagp‘%é/ﬁ"taleh"éﬂmtléﬁgmﬁé’sﬁ@tvvork 19, and a private
t ellgphone netFsgrziﬁheﬂbaaaiagﬁﬁngmmémeme@&w%a{, 21. Al of ‘the

networks in systeml|l 1 are” adapted to provide | ephony services. 20 In
| P tel ephony, at |east a portion of a call is transported over an IP
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15 interconnected through an IP network 13, which in the preferred embodiment is the Internet.

The networks of system 11 include, in addition to IP network 13, a private intranet 15,
and Intemet service provider network 17, a public switched telephone network 19, and a private
lelcpﬁone network designated generally by the numeral 21. All of the networks in system 11 are
adapted to provide IP telephony services.

20 In IP telephony, at least a portion of a call is transported aver an IP network. Call setup
and tear down are supported by an IP signafing protocol such as session initiation protocol (SIP)
or H323. The preferred embodiment of the present invention is implemented using the SIP
signaling protocol. Media transport is supported by an IP protocol such as real-time transport
protocol (RTP).

25 In the environment of private intranet 15, IP telephony enabled devices, such as IP enabled
personal computers 23 and IP phones 25, are connected to private intranet 15 through local area
network (LAN) connections. Personal compute;rs 23 and 1P-phoncs 25 are SIP clients or user
agents. They are provided with software that enables them to initiate and participate in IP
telephony sessions. Similarly, in the environment of Intemet service provider network 17, IP

30 telephony devices, such as personal computers 27 and 1P phones 29, are operably connected to

Internet service provider network 17, typically through dial-up modem connections. Again,




25 In the environment of private intranet 15, |P telephony enabl ed degvl ggk o
such as | P enabled personal conputers 23 and |IP phones 25, are connected

to private intranet-~15 through | ocal area network (LAN) connegd iQB6uw.ivs5u
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channel soci ated signaling, (CAS) for call setup and tear down. Networks
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PSTN 19, a PSTN I P gateway 35 is provided. In the case of = private network

21, an eWplsmeworkdlean patgrprise gptewipy ddds prwideds i ng to the Fig, 2, an IP
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such as SS7, and an IP 15 tel ephony signaling protocol, suCh as P. As

shown Fi chiditectiena) prstope) tepnsietieny batwdes azglepheny signalipg pvdtdeolpsuthrascS7mad an IP
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provide bidireciional t:nslation between, for example, ISDN user part (ISUP) initial address
messages (IAM) xnd SIP invite requests. Media gateway 43 is adapted to provide bidirectional
protacol translation between traditional time division multiplexed telephony circuits and real-time
transport protocol packets.

20 Traditional telephony has developed a rich set of services with a rather limited addressing
scheme. The traditionat telephone user is able only to enter digits. Pui)lic switched telephone
network switches and intelligent network elements are able to interpret the entered digits with the
aid of a nature of address (NOA) indicator and a numbering plan indicator (NPI). The NOA and
NPI enable the switches and intelligent network elements to correctly interpret the called party

25 number.

As an example of public switched telephone network addressing, consider the digits

17035551234, NOA equal international, NPl equal public. This example indicates an
intematiohal call to (;OU;IIFY code 1, a-rea' codc- 703, subscriber 555-1234, The same digits
17035551234 with NOA equal subscriber and NPI equal private indicates a special call subscriber

30 17035551234 A public switched telephone network switch can interpret the first example and

route the call appropriately. Since the second example uses a private numbering plan, the switch



messages (1AM had SIP invite requests. Media gateway 43 is adapted t?v, JAN 2004
provi ‘de bidirectional protocol translation between traditional tine

di vision multiplexed tel ephony circuits and real-time transport protocol
packets. 20 Traditional tel ephony has dével oped a rich set of services with
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a service control point (SCP) for routing instructions. Session initiation

protiocol does Adehrdiagitd ghdpresapmivegtidg SIPlivaaemiedhoriaclide AIRNOA Pafamdtit and an
are of the form Atel ephone_nunber @at ewa For exanpl e, tel ephone nunber
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URL is anyAl messhfeivithsa cEH[lbd PhAPAlmbeUT 7039551234, B suwctﬁlfﬂremllg priN20E enaps
NOAs and NPlI's, and map anﬁy the dialed digits portion of an 557 call ed
party nuntser Sibinitereques afithe fomisus, SIP can interpret the nunber

17 031%55 12 %VT'HE% 783555123 &@t:q?zr 05h I]wﬁ=su%st:.nber,N‘PI=pmvatt‘.
FROM:7774321@abc.com
T0O:17035551234@xyz.com,NOA=subscriber,NPl=private.
" The present invention thus enables the public switched telephone network to properly
interpret telephone numbers that have been transported via IP telephony signaling and provide
20 appropriate services. The present invention allows IP telephony to take advantage of the existing
set of service provided by the PSTN.



10 According to the present invention, SIP is extended to include an NDYAN 2004
paraneter and an NPl paraneter in tel ephony URLs. Thus gateways according
to the present invention map the entire called party nunber, including the
- NOA and NPI, to a SIP URL. For exarrple,5 an SS7 | AM nessage with a called
party nunber 17035551234, NOA = subscriber, NPl = private maps to a SIP
invite request of the form' 15 INVITE: 17035551234@xyz.
com NOA=subscri ber, NPl =private FROM 7774321@bc.com TO 1703555 1234 @xyz.
com NOA=subscri ber, NPl =private. T esent invention thus enables the
public switched tel ephone network tTo properly interpret tel ephone nunbers
t hat have been transported via 1P tel ephony signaling and provide 20
appropriate services. The present invention allows |IP tel ephony to take
advantage of the existing set of service provided by the PSTN. 2 7 JAN
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signaling protocol nature of address indicator, mappl ng a telephony
si gnal i ng 9% tetandotemed sigoalingprotpcolunabire ofaddiess indicatdraand ndi cator to an

Internet sjiagnalin ot ocol nunbering plan indicator. 10 2. The nethod as
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|

I nternet protocol nafure of address T ndi cator and said | nternet
BPot ocol number plan indicator are contained in an invite request.

2. The method as claimed in claim 1, wherein said Internet signaling protocol is session
initiation protocol.
3. The method as claimed in claim 2, wherein said Internet pfotocol nature of address
15 - indicator and said Internet protocol number plan indicator are contained in an invite
request.

4, The methed as claimed in claim 1, wherein said telephony signaling protocol is SS7.
20 5. The method as claimed in claim 1, wherein said telephony signaling protocol is ISUP.
6. The method as claimed in claim 1, wherein said telephony signaling protocol is ISDN.

7. Themethod as claimed in claim 1, wherein said telephony signaling protocol is CAS.

25
8. The method as claimed in claim 5, wherein said telephony protocol nature of address
indicator and said telephony protocol number plan indicator are contained in an initial |
address message.
30 9. A method according to claim 1, characterized in that the method further comprises the

steps of:



4. The method as clainmed in claim1, wherein said tel ephony signali gzq
protocol is SS7. 20 5. The nethod as claimed in claim1, wherein sald JAN 2004
" tel ephony signaling protocol is ISUP. 6. The nmethod as clained in claiml,
wherein said tel ephony signaling protocol is ISDN. 7. The nethod as
clainmed in claima1, V\,herei n said tel epliony signaling protocol is CAS. 25 8.
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si gnal i ng pnd)slgndingproﬂondlmguémgdmd&hllmbaaqrrﬁmbeunber 10. The nethod as
claimed in claim9, wherein said first network is a public swtched

t el ephone network (19) and said second network is an IP network (13). 10
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gféjeway (39), characterised in conprising: means for mappl ng a tel ephony
nal i ng protocol called party nunber nature of a ad-

The method as claimed in claim 9, wherein call setup message in said first protocol is

an initial address message and said call setup message in said second protocol is an in-
vite request. |

15 12.  AnIP telephony gateway (39), characterised in comprising:
means for mapping a telephony Signaling protocol called party number nature of a ad-
dress indicator to an Intemet signaling protocol nature of address indicator; and
means for mapping a telephony signaling protocol catled party number numbering
plan indicator to an Internet signaling protocol numbering plan indicator.

20 |

13. The IP telephony gateway as claimed in claim 12, wherein said Internet signaling
protocol is session initiation protocol.

14.  The IP telephony gateway as claimed in claim 12, wherein said telephony signaling
25 protocol is SS7. |

15.  The IP telephony gateway as claimed in claim 12, wherein said telephony signaling
protocol is ISDN,

30 16.  The IP telephony gateway as claimed in claim 12, wherein said tclephony signaling
protocol is CAS.



dress indicator to an Internet signaling protocol nature of address
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party nunber nunbering plan indicator to an Internet signaling protocol
nunbering plan indicator. 20 13. The IR tel ephony gateway as clained in

claim12, wherein said Internet signal i7ng protocol is session initiation
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clainmed in R,fpwcﬂllig$UB\her ein said tel ephony signaling protocol is ISDN. 30
16. The I P tel ephony gateway as clainmed in claim 12, wherein said tel ephony
signaling protocol is CAS. 2 7 JAN 2004 7 17. The IP tel ephony gateway as
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indicator to a telephony signaling protocol numbering plan indicator.
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