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ROUTI NG DI SCRI M NATI ON 1011 The present invention relates to a

conmuni cawpae7®yst em and is nore particularly related teTprsovisissg voi ce
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exanpl e, and feature large visual displays to enhance the richness of the

user | IBBFr fﬂﬁ%xa&ple, at commercial installations, customer premise equipment investments are
substantially reduced as most of the enhanced functions, such as Private Branch Exchange (PBX)
and automatic call distribution functions, may reside in a service provider’s network. Various
types of gateways allow for sessions to be established even among diverse systems, such as IP

phones, conventional analog phones and PBXs, as well as with networked desktop computers.

[04] To meet the demand for voice over data transport, service providers and network
equipment vendors are faced with the challenges of establishing new protocols and standards,
recognizing new business models, irhplementing new services, and designing new equipment in a

way that would have been difficult to imagine twenty years ago.

{05]  For example, a new generation of end user terminal devices are now replaqing the
traditional telephones and even the more recent PBX phone sets. These new sets, such as those
offered by CISCO SYSTEMS, Inc. and PINGTEL Corporation, may connect directly to a
common packet data network, via an Ethernet connection for example, and feature large visual

displays to enhance the richness of the user interface.
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keystrokes are required to invoke enhanced features.

[08] For establishing a communications session in a network, new protocols and control
architectures have emerged. It is worth noting that these have been inspired by the migration to a
voice over data, but are not necessarily limited to such an environment. In some respects the
protocols and control architectures described next may be used to establish calls through any

form of transport.

[09]  One example of an approach for establishing a communications session among terminals
connected to a network is the H.323 set of standards promulgated by the ITU (International

Telecommunications Union). Another example is the Session Initiation Protocol (SIP) put forth
by the IETF (Internet Engineering Task Force). The SIP protocol is described in IETF document

RFC 2543 and its successors. Various architectures have been proposed in conjunction with
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communications systems, particular those systems that have been traditionally strictly telephony-

orient or strictly data communications oriented. One approach is to deploy gateways to provide

such a capability. In the context of real-time communications, a gateway is generally a device

that adapts signaling and media-bearing channels from one type of network to another type.

[12] A good example of this function is a so-called “network gateway” which adapts a packet
telephony network to a Public Switched Telephone Network (PSTN). At least two aspects of
adaptation must take place. For signaling, the Signaling System 7 (SS7) or simiiar signaling
employed in the PSTN must be mapped to SIP or similar messaging in the packet network so that
the two networks can cooperatively establish a connection. For the media or bearer channel, the
analog or Pulse Code Modulation (PCM)-encoded voice signals need to be converted into

packetized data amenable to the packet transport network.
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so-cal l ed "DAL gateway". A DAL (Dedicated Access Line) is comonly known

i n tradi twormalo7does ephony as a neans for a conmuni cati ons ®IIUSNE08588 such as
a business enterprise, to connect directly to a core tel ephony switch, such
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dest i rerefines used spthe mebliwitekephonemréveikpon the gateway will patch the call
through the VPN to the desired party. This is especially hel pful for
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nhu rTbernetwork to reach the VPN and place calls within the company using the internal company dialing

plan. This is accomplished by dialing a special telephone number to reach the gateway and
entering an authorization code and a VPN-context destination telephone number, wheréupon the
gateway will patch the call through the VPN to the desired party. This is especially helpful for
avoiding persoﬁal long distance charges that would otherwise be incurred by the employee if they

dialed remote destinations through the PSTN rather than the VPN.

[15]  As business enterprises migrate to packet telephony, there is a need to provide VPN

services and, more particularly, to provide for access to VPN services from outside the packet-

switched VPN environment. A DAL gateway must therefore accept calls from a conventional
| telephone network and connect these calls to destinations in the packet-switched using an

appropriate dial plan to interpret the dialed number.
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g data network 627. In particular, SIP

ser veridegicahmtethaldeleplpnegumbers beeanse drese wjll a¢tually besostedidiifergntiyasedian a
networtlgl addr esses, of Jocdém tlhat need to conmmuni cate and then coordi nating
t he & LEPPLRmERterRyfse M T8t i ons between the selected points. 1191 Wen
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118] InFIG. 6, a SIP server 631 is coupled to gateways 601, 603, 605 through data network

627. SIP server 631 mediates the establishment of communications sessions through data
network 627. In particular, SIP server 631 handles request for sessions by first determining the
data network addressés of points that need to communicate and then coordinating the

establishment of communications between the selected points.

[19] When a DAL gateway (e.g., 601, 603, and 605) receives a call or communications request
from a calling party, such as phone 623, SIP server 631 receives a corresponding session request

from the gateway to which the call was placed.

[20]  For example, assume phone 623, PBX 617, gateway 601, and SIP client 626 are all
associated with the same VPN used by Company A. A caller 624 using phone 623 might try to
reach SIP client 626 by dialing “222-5723”. To set up the call, PBX 617 would signal to switch
607 which, based upon the identity of trunk 611, would route the call to gateway 601.
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607 whi ch, based upon the identity of trunk 611, would route the call to
gateway 601. 5 WO 02/076048 PCT/ US02/ 08588 Recogni zi ng the inbound call
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the dial plan context. .

[23] By virtue of the dialing plan context being established, it is even possible for an ordinary
PSTN phone 632 to be used by either caller 624 or caller 629 to reach their respective
counterparts. In this scenario, a caller 624 uses phone 632 to dial a special access number, such
as a particular toll-free number, to reach gateway 601. This telephone call will be routgd in the
conventional manner by Class 5 end-office switch 630 and Class 3 switch 607. Upon being‘
connected to gateway 601, the caller will be prompted by the gateway to provide authenticatiqn
information and to enter the number of the party that is to be reached, namely “222-5723” to

reach SIP client 626.

[24]  Caller 629 may also use phone 632, which may be a public pay phone or hotel phone, for
example, to reach SIP client 625. Caller 629 first dials a special access number that is different

than the one caller 624 used earlier. This access number results in the call from phone 632 being



than the one caller 624 used earlier. This access nunber results in the
call from phone 632 being 6 WD 02/076048 PCT/ US02/ 08588 routed to gateway
603 wher ewe oiondoksar i nteracti on takes place to obtain thepaaiuseznosseat i on
and destination nunber information. 1251 Thus, call requests for different
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t he service urther, this ctonventional approach is inefficient,

as a madvenys )0l s6030665.r A netdd ibovenmuitgtle pdtewaystGon g603,4685 areTrededesawseor e,
there is a need for an approach for. efficiently. perform. tel on

ser vi cash gatgeay 0LA0%, ¢ ATSEEA YHguedost aéﬁ%f@%&?fff’%ﬂ%ﬂ’}@glgﬁﬁ%g’gh e?yeé need
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architecture to pronote dep ment network services, while mnimzing
syst errcthephiculay gatéivey.e is a further need to reduce admnistrati on and
operational costs. 7 WO 02/076048 PCT/ US02/ 08588 SUMVARY (28( These and
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problematic, in that a gateway is required for each individual customer to ensure proper routing

of calls. Significant cost is thus incurred under this architecture, thereby reducing the
competitiveness of the service provider. Further, this conventional approach is inefficient, as a

gateway is constrained to one set of routing rules.

[27]  Therefore, there is a need for an approach for efficiently performing telephony services
over a data communications system. Additionally, there is a need to enhance scalability. There
is also a need to preserve a standard architecture to promote deployment of network services,

while minimizing system complexity. There is a further need to reduce administration and

operational costs.



comuni cati on system provi des tel ephony and data services over a data
networ k. The system enploys a dedicated access |ine (DAL) gateway that

i nt er f acasoweofsose or nore tel ephone networks. A singl epDRUSgRISSSRY | S
shared anong nultiple custoners or nultiple VPNs, such that a user (i.e.,
calling party) can call into the gateway and, through two-stage dialing,
enter a private phone nunber of another user (i.e., called party). In
accordance with one enbodi nent, the DAL gateway generates a Session
Initiation Protocol (SIP) nessage to a SIP server, directing the SIP
server to route the call to a SIP client associated wth the called party.
The DAEUWQ’&X/ utilizes alias host addresses to identify the respective
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costs. Another advantage is that no proprietary or specjalized protocol
needs PvalePRRAgEIUBIRSHOT Fother Yesri ¢t $aklgd PRRY; dn aéﬁr%yﬁémﬁl opg 9&1%9&1%

aspect 4af ' s Inffi '&E'E}b@é REIPPNRYREEM 4 SIP RFRY dlield

t el eph%%})&gg?@?vgzg%\%?yﬁg%%%g Innigltagmr I sc(bdlES!sc?.'osed.E The system i ncl Illj%les a
gat ewathe SR kerver 16 amite gy @dl tb @ SIP eliaitassoaiatidgmish thecakbet pentyi Sthed Ahlghtewiayh a
called station froma calling station in a tel ephq{qg}s% et work associ at ed
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includes a server that is coupled to the gateway via the data n%m%‘rg}}é(. The
ser ver based\on 0l owsbars opeyiteisuizniniamggn (D)dpmkigenriiarmapgediroudeside sl sage
fromthe gat.eway.and . Jt e t } i : pon
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i nvent 41018 hos diatd’®dUAderRh®b Ve Afrah gneph ainge DA cesevasanay be used to serve

multiple customers, thereby advantageously reducing telecommunication costs. Another

advantage is that no proprietary or specialized protocol needs to be developed, thus permitting

rapid deployment.

[29]1 In one aspect of fhe present invention, a communication system for providing telephony
services over a data network is disclosed. The system includes a gateway that is configured to
receive a signal to establish a call with a called station from a calling station in a telephone
network associated with one of a plurality of customers. The gateway is configured to generate a
message according to a prescribed application layer protocol to establish the call with the called
station over the data network. The message includes information identifying the one customer.

The system also includes a server that is coupled to the gateway via the data network. The server



a data network is disclosed. The nethod includes receiving a signal
requesting establishnment of a call with a called station froma calling
station iwoa2palogphone network associated with one of a pcunsbi/esssof
custoners. The nmethod al so i ncludes generating a nessage according to a
prescri bed application |ayer protocol to establish the call with the
call ed station over the data network. The nessage includes information

identifying the one custoner. The nethod further includes transnjitting the
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the called station over the data network. The message includes information identifying the one
customer. The message is transmitted over the data network to a server that is configured to

route the call to the called station based upon the identification information.

[32] In another aspect of the present invention, a server apparatus for supporting telephony
services over a data network is disclosed. The apparatus includes a communications interface
that is coupled to a gateway over the data network and to receive a message from the gateway.
The gateway is configured to receive a signal to establish a call with a called station from a
calling station in a telephone network associated with one of a plurality of customers, and to
generate the message according to a prescribed application layer protocol to establish the call
with the called station over the data network. The message includes information identifying the

one customer. The apparatus also includes a processor that is coupled to the communications



1331 In another aspect of the present invention, a network device for
supporting tel ephony services over a data network is disclosed. The device
i ncl udes wean®7does receiving a signal requesting establi Pomarsv2/adssa cal |
with a called station froma calling station in a tel ephone network
associated with one of a plurality of custoners, and neans for generating a
nmessage according to a prescribed application | ayer protocol to establish
the call with the called station over data network. The nessage

i ncl udaterfaae andvisconhigured ta forig the calhe the 6a119é§£3élﬁ§ basegiipon thesidgnitfiGation
transnlﬁtedtover the data network to a server that is configured to route
the calfot6"?he called station based upon the identification informtion.

1341 . | t _anoth t of th tion, - eadabl
rach unk3ehr 1 1 aHGHGH BPeghol i s T REE BBk SV b RE PR REIGhes o
Supporéemsesto%wp&%e%rk HCESIO%A! The dite indRIdPRKaksSoPicesivparkigndle one or

nore sequences of one or nore instructions includes |nstruct|ons whi ch,
when excquestiag esigblishmeot oﬁmrradal \plrdm ealbdrsgation drenea taling stetion immtetepporsces s o rs

to performthe ste ; rec nal estin establlshnent of
ol | \aewor esmaaied siheng At a phisit of eSS TGRS ot BRI B BEt wor k
associ fcw&@ fo'h 5;995%1‘1@&1 Op(rigaﬁéﬂ fal & RbtoB1Th REEHIRh th MM WRA tiRkd @Red Biglisiles

generati ng sage ac Ing to a prescribed application |ayer protocol
t 0 est@lel tiehdatdwetwatld. Thetrhessige mdhﬂesdnﬁmaaummdemmrlghhe og custpmexorlhe The

| ud f dent The
[T anodmetsas b yansmiayPaR SbagrRark e Suf et e iegan rowe MR B A car
to the. gk Lady2bahq oPEﬁ%exHﬂﬁQnér{%fdrﬂﬁ%ﬁf'Catlon Dorormmtion. 1381 o
e e

yet ano r aspect ) present invention, a conputing system for
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Another step includes generating a message according to a prescribed application layer protocol
to establish the call with the called station over the data network. The message includes
information identifying the one customer. The message is transmitted over the data network to a

server configured to route the call to the called station based upon the identification information.

I35] In yet another aspect of the present invention, a computing system for providing
telephony services over a data network. The system includes a trunk side interface that is
configured to receive a signal to establish a call with a called station from a calling station in a
telephone nefwork associated with one of a plurality of customers. The system also includes a
signaling interface that is coupled to the trunk side interface and is configured to generate a
message according to a prescribed application layer protocol to establish the call with the called

station over the data network. The system further includes an identifier selection module that is

10



the identifier is forwarded to a server configured to route the call to the

call ed station based upon the identifier. 1361 Still other aspects,
f eat ur es,wendnamvant ages of the present invention are rea®ciysapgssent
fromthe follow ng detailed description, sinply by illustrating a nunber of

particul ar enbodi nents and i nplenmentations, including the best node
contenplated for carrying out the present invention. The present invention

is al so capabl e of other and different enbodi nents, ﬁ\nd_ its several

det ai | epndighredeto selastianddentiiiey asspeiated 3uth thegng enshwasrswherpin the mesaee Hiehdes i ng
fromthe id%%gre”s 368G Bvet E&f%u?e?ﬁ@éo%}@ ?1%" the A0 SatidH Yased Bfon
drawi ng and description are to be Tegarded as Illustrative in nature, and
not asthe éddntifiet.i ve. 137J The present invention is illustrated by way of
exanpl e, and not by way of limtation, in the figures of the acconpanying

dr awi n@%?ﬂﬁmﬁ Bth‘éf‘ias?agtk,i feBtufeR] S1IOAGEntALRRI HeSprésehinvémioni afé teadily Spar@nt S
and in which: FIG is a diagram of a data communications system capable
of supfremtthe fpllevingdetsibsddeseriptionnsimpbobyddnsteatingtanumbes abpritidan  of t he
present inyention, .FIG 2 is a.diagramof a Dedicate ess_Lin AL)

gat evv_a?nlf ments aEﬂHPB]GmﬁPr@h&“S’ ?‘Hf;hfaqq‘ﬂﬁ @e @ﬁ%%?%rcg?f% g%égﬁ)ﬁ&a%p%ﬁut(tge
enbOd'nﬁF%%t Hyehfish. PIESSBlent VB IO alsblchpable bfotherfah@ Wihaeit @mbadpides afid f Or
sharing the DAL gateway anong nultiple custoners in the systemof FIG 2,
FI G 4itd sevaratldetgilsacandfe moddfed tatasisay obnipus respecisnalt witheytsiepartiog fiemghe2: FI G

ermbod A SHASFORYRS 1 BERHT PDLTR- BRCOTRRBFHE T ng 2ot BrssPUH B (abF

convent, LRARR ih RAbr £ TRA QYSasPldidtie® gat eways to service nultiple
cust O%?%&@Jﬁ 021'076048 PCT/ UsO2/ 08588 1381 In the fol | owi ng

cust omers. 11 Y6°027076( 08588 owing
are. s} or Tt Mool B E AP Ry, AR g B L BB SRS R0

| nvent hefigutds oifﬂieae&@éthgiﬁying drawiige and fowkiok likk rdftrefice muntdrals sefer tofsihilathe
present invention nmay be practiced w thout these
elements and in which:

FIG. 1 is a diagram of a data communications system capable of supporting voice

services, in accordance with an embodiment of the present invention; -

FIG. 2 is a diagram of a Dedicated Access Line (DAL) gateway that is shared among

multiple customers, according to an embodiment of the present invention;

FiG. 3 is a flowchart of a process for sharing the DAL gateway among multiple customers

in the system of FIG. 2;
FIG. 4 is a diagram of a DAL gateway utilized in the system of FIG. 2;

FIG. 5 is a diagram of a computer system that can be used to implement an embodiment

of the present inventioﬁ; and

FIG. 6 is a diagram of a conventional approach that employs multiple gateways to service

multiple customers.
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specific details or wwth an equival ent arrangenent. In other instances,

wel | -known structures and devices are shown in block diagramformin order
to avoi d woneoe®sari |y obscuring the present invention. P8¥Msétodsesigh the
present invention is discussed with respect to the Session Initiation
Protocol (SIP) and an Internet Protocol (IP)-based network, it nmay be
appreci ated that one of ordinary skill in the art would recognize that the
present invention has applicability to other equival ent communication

prot ocldBE akncthe fallpwing deseription, rﬂorgbﬁgwapses pb expiguationcnumerauy specific etils

W e, & e SR Gl oSl PRl R TSR inBhichd 1ERRTER: "

pr ot ocidvevidB Yo 8hé skiled insBélart Tlhfe tHe/prEse RO erliDh\WRdKb o i cticed kdthbbiethéser m of
Asynchronous Transfer Nbode (ATM or frane relay without departing fromthe

Zpl ri tspasificsletaple opwithisa cgrizalent arrangementoin otheninstaness, Welldkpown streptergs avd of a
at a c nmun bl f
e cor R are hoRA e bl nes AR Rt 1RO ek Raffy otASHaEE prebihe

comuninGaftigan system 100 i ncl udes a data transport network 101, which in an
exenpl ary enbodiment is an Internet Protocol (1P) based network. System

100 pf@}éi de&uﬁ%@ﬁé hf‘ers%’né fg&bteﬁﬁéﬁ ARtidRbe WL e;fegf {oQRS S@s‘gibﬂ%‘{lﬁflbx??ﬁ)tocol

termn equl p ereto, such as t phone PBX phone 118
and S| BIprmdenlf®met Rrgoad (]P()-@asetdh*&hzeorkﬁlyntag be hppreciatd that one bf owmzarys$kiluch

t | d db
ot o bRl e b4 st Towo e p Lo s o SRR cal
contro (Lnﬁ‘l‘l%@édd?l trg)?)ra Pn&:’hﬁa W | in ?@1@%}1 Fbf @(fafﬂp‘l:e tR U HBE%P&GP&L

net wor K nmanagenmne rovisfoning traffic. Thus,
el emenduite @ppldde used forRignakg ms@edmf;br mrccmnnnhctwmwstbp%lﬂ’ mmnkmgm:aimgml 1 As

used herein, the term"SI P phone" refers to an i ersonal
]E:onput@frher wellspwa o5 emsrgng signaling Pm{a‘fowazaﬁf)?éa ‘“éﬁn#llf tbar“gi?ﬁrﬁ'ét PE BA%ne
uncti & f b 53l rne

devi cegﬁ I gbﬁgnep%g}%ggpgggﬁeﬁgggeg@gngg’%grﬁgﬁcgln F‘gﬁ?etd&TaHV\% 02/ (t)h7e6048
PCT/ US)&ita3a88opd of theipesém mventorappear |ike a Plain O d Tel ephone Service
(POTS) tel ephone station. A SIP client 111, however, may be a software

clientggnd PRy 1rHBws b AagtarR BPh Bata @5mAtindRAbACH LM caPibla of supporting voice
services, in accordance with an exemplary embodiment of the present invention. The
communication systém_lOO includes a data transport network 101, which in an exemplary
embodiment is an Internet Protocol (IP) based network. System 100 provides the ability to
establish communications among various terminal equipment coupled thereto, such as telephone
125, PBX phone 118 and SIP phone 109. In practice, there may be thousands or millions of such
terminal devices served by one or more systems 100. In an exemplary embodiment, the transport

_ network 101 provides a common medium for call control sigﬁaling (e.g., SIP, H.323), media

traffic (e.g., RTP/RTCP), network management traffic, and provisioning traffic. Thus, all of the

elements appear in a hub arrangement around transport network 101.

[41] As used herein, the term “SIP phone” refers to any client (e.g., a personal computer, a
web-appliance, etc.) that is configured to provide SIP phone functionalities. The SIP phones 109
may take the form of standalone devices. SIP phone 109 may even be designed and configured

12



conventional personal conputer (PC) or |laptop conputer. Froma signaling
perspective, these devices 109, 111 nay operate quite simlarly, wth the
mai n di f fwoanoe®4s el ating to the user interface. Unl ess @Chdarsoz/esssst at ed,
it is recognized that the functionalities of both the SIP phones 109 and
the SIP client 111 are conparable and that the network operates simlarly
with either type of device. (42( System 100 provides a nunber of elenents
to support voice services, including an ente&prlse gatema¥1103 a
&

Dedi catodingtioneand appeps hé(DAIP)lalg&ﬂéWﬁVPll@E Se&Vlﬁ%( WY tglsphangytation. A JPp
conf er %“Cbi‘ﬂl Rl %’rr mag,ﬁz a, sé‘ﬂ&’:ar% cY %d'?i‘i’al @% EMIAS -as 'aH a@@{éaﬁxgb@al co

syst enf 10 I $&s rtan proxy ser
known @ﬁw@ntﬂﬁial/\@érkorﬁl%o&ﬂputémb) or m?d)pacoh@ﬁrl Brom elsipaaliig Sorspbtfive, tigsat i on

server 115 serves as a repository for end-user _information tqo enable
addr esdeviessil@94 § ldrmay m%tp quise gimularly ich theanain differengpsrelating to ¥h§a"csﬁ’f e

o RO SEAGAIR bl 50 TP DS AT M L0

es O exp ‘anat 1o e capabl Ies Oor system

descri f@dandi thl SIFESIRAE T 11 h1@ copaRbRUnd It itisenatwerkopetatesisimiadyedtith bihert he
feature/functionality of system 100 nay be applicable to a variety of user
t ypes @pelotdemiemi cati ons needs. System 100 is able to support custoners
that maintain nmultiple locations with voice and data requirenents. 1441 As
shown, [42ht eSystérs ¢ 0¢ ptovides aThber of/dlements tnswppert ypicy sévises, andhmling a7, whi ch

contains trunks or_lin oft n for as usi Ness cust aner, or ation
(o g asRimEHRu 05 8 Dsdgateirsersding DAL st RmPER: 1 S Stery BeRey \#
net wor &pG QTR i i qust oner,
trunk %r o‘%p, r!(:) igaélgtlffer zljh:agdénb%\?\smﬁgrlﬁ{%gﬁlzgu%gﬂ&?lgﬁS%ﬁi&rrllt g?pr eted in

thei r aonprises thednipertant elondntt @fff mrory sepva@BX3 1d5q kmnwreass ndworkaseeneayNSD3 may

use Integrated Digital Services Networ Crcuit. Associ at ed
Si gnal #gp loeatmon sepfer ekl SpBRoFNSEEE éES e(r*éeDys a r@lﬂsﬁﬁ%(afﬂr end user

Tel ecqy | neﬁ%ﬁcﬁ@&%a@lﬁ%E ?%gdaﬂ%ﬁ,‘ fEé’tf,n% stdrdShad fl-timBRhbschiferlfediife Dedi cat ed

Access' eway I's 'enployed I'n the system 100 to support
pri vat @nffigafatios. Beditanlly,P.Sand manstbdre conbgiratiosinfobmetioet wor k gat eway 107
serves to support 13 WD 02/ 076048 PCT/ US02/ 08588 single or multiple

cust on@Re byoMhePiuPosi@ oXexHiRTation] ¢ @hpabiitiRy St eysteh) 4 6 are desSirBedatithwaspetor
to large enterprise users. It is noted that the feature/functionality of system 100 may be
applicable to a variety of user types and communications needs. System 100 is able to support

customers that maintain multiple locations with voice and data requirements.

[44]  As shown, enterprise gateway 103 provides connectivity from a PBX 117, which contains
trunks or lines often for a single business customer or location (e.g., PBX phones 118).

Signaling for calls from PBX 117 into the IP network comprises information which uniquely
identifies the customer, trunk group, or carrier. This allows private numbers to be interpreted in
their correct cor-1text. To interface to PBX 117, enterprise gateway 103 may use Integrated
Digital Services Network (ISDN), Circuit Associated Signaling (CAS), or other PBX interfaces
(e.g., European Telecommunications Standards Institute (ETSI) PRI, R2).

[45]  The Dedicated Access Line (DAL) gateway 105 is erhployed in the system 100 to support

private traffic between IP and non-IP locations. The network gateway 107 serves to support
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custoners to have the ability to call Of-1P network froman | P-enabl ed
origination point (e.g., enterprise gateway 103 or SIP phone 109). The
gat eway I1WO opmysosripport connectivity to a voice sw tch (motr/ushpogss such
as a Class 5 switch for donmestic call processing and a Class 3 switch for
i nterconnections and international connections. In this exanple, the
gateway 107 communicates with the Public Sw tched Tel ephone Network (PSTN)
123, which serves POTS (Plain Qd Tel eggone, Service) stations 125. In an
exenpl BRgle eppwiinie pestomers bpemviding an A £ bygnalingRysiemad)lC iin-allaatewsy for
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establishnent, a call fromthe phone 125 is sw tched through PSTN 123 by a
swi t cHPlain Ok TelspheneSegeicehaaions 725. Wi asiexewplasy erabedimentathe edicateshAsssss | p

backbane r 10 Ih [ hce o ough
et voriong GIALS afted? tos SRR et 00 REIER! ik TR AGUbATYRRD°LY

anot hegysRalkhs R D14 Ricces Bl serkibi@rentiioen 5 ecomrdtisne repghone hbiserved byehd 25
places a call to a PC through a swtch to the PSTN. 123. This voice call is

then ¥RINt cHeuhdtyorkhkd Ipgsoprovides eonppeiviy o Adeaey itgigahagtwedy | s &h
f or war %V%ng?e/%ﬁ%gg%{ﬁg%ﬁ% ).a PC 111 via the network 101. ‘The third

scenar’i that places a call to a voice station (e.g.,

phone 125). Using, a vqice .encoder, the PC 111 introduces st ream of voice
packetld6l ntiespire WéPWgrtke %G‘glaf mre&f%%osggﬁjfﬁgtaap Fta{lﬁ Orﬁgtﬁ%{’ % lEJat eway
107. W@g?[gﬁg (A& FORF s%}e%&@ﬁ[ari%@\%iﬁgﬂﬁﬁEﬂeﬁgl&&ﬁ;eﬂﬁ&#@%ié@&é{@ edll:i fyor mat i on

into a ectrical signal, is circuit switched to the voice
st at i qrhofie-terphomsh (MephdA&a-PCaE) PE-toiphontienfl ¢4y RErte-€€n dn iths, first scpriolaf

packeU PR ENGE Gl Sebiesh GIdoNs tsehPess dasasred Brod i F227  om

the PGulich 1§tk ddb@orkeiareidy 119 lwhidh ibievarisltRé cdfGhtdizh tREOMVEackboHe ebwbriRe
101. The packetized voice call is then routed through network 101, perhaps to another. similar
network gateway 107, to be at another PSTN phone (not shown). Under the second scenario, the
phone 125 places‘é call to a PC through a switch to the PSTN 123. This voice call is then
switched by the PSTN 123 to the SIP network gateway 107, which forwards the voice call to a
PC 111 via the network 101. The third scenario involves a PC 111 that places a call to a voice
station (e.g., phone 125). Using a voice encoder, the PC 111 introduces a stream of voice
packets into the network 101 that are destined for the SIP network gateway 107. The SIP
network gateway 107 converts the packetized voice information into a POTS electrical signal,
which is circuit switched to the voice station (e.g., phone 125). Lastly, in the fourth scenario, a

PC 111 establishes a voice call with another PC (not shown); in this case, packetized voice data
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packeti zed voice data is decoded. 147.1 As nentioned, system 100 may enpl oy
SIP to exchange session setup nmessages. Anot her popul ar session

est abl i shwernie/oproat ocol is referred to as the H 323 protocelcr/usbr/issegh it is
actually a set of related protocols pronul gated by the International

Tel econmuni cation Union (1 TU) for acconplishing nmultimedia communication.
SIPis an alternative standard that has-been devel oped by the Internet

Engi neering Task Force (IETF). ‘SIP is a signalin rotocol that is based

on a cisitepsmifted\feom thedRG 11 leindhamgtyorkeHi taghe ofher RG (nokskhowmhy wherethui r ed

services Lnhg o sts to servers that can provide the services.
Siml ac%(gtxzoefi%?&%ggpo({%g@ol s (e.g., the sinple mail transfer protocol

SMI'P d .ext, T ' Pr ot I HTTP SIP.i textual ,,h I
F ondabt Gl e 5¥ Breationdd, SEaTE | e eraloeSIP i atorhbes Yravod pestp mgsisely Agpiha" Y
pr ot 0CQb 51 AlsBssidUst®AstiRert Brotddt RO RRY¢red 3P R iHedH BONSrotdedl, altAMEhAPRIdcaRRY! i ty

to estiablishing conmmunications sessions (such as video conferencing) in
gener a4 set bfiraated provowlnpromutgatadriey the bsematianal EelecammuEr@iansUnior (I for

Fowey efccomplisying MELTagHA ARSI oYL A SR A OB R AL Ryt hat
the H 823 E@Bg% In(e‘l(jl’il% @gg&%rli@ﬂési('%%e' (PEEF)OISIR K £ 8h4MMS IprotBEol WA G4

simlar protocdls co utilized instead of SIP. Separate from SIP, but
of t en Wsedlon a clietrservec iodel, gertenal 51 iReaning thhteclSatsdinmke Depuired gerivines Py ot ocol
(SDP), which provides infornmation Bigb ut nedi a stregms i nlﬁ mgl t'ﬁrredi a
sessi GHESSPBING EFqHeRts {herryess thaf eanrroyide ficsendess; Smpade o5t i profocols

parti Cdg%"?‘,t fi biﬁlé}lg'ﬁxaﬁ%%ﬁkf@ﬂgro%%ﬂ(sMFPﬂ dHaaTRRMte BN Ea! ProtcJiaEK Ty, &2b $s S P
pr ot ocol c}e?l nes nunerous types of requests, which are also referred to as
met hodstextal,ihupantyaesdabist protbcols t he | NVI TE nmet hod, which invites a user to
a conference. Another nethod is the BYE request, which indicates that the

call  p8y bRmfIRaped thithethétethe WO323sor SBY prdtedold araliasited te thtelephomyn  bet ween
two users or parties in a conference., Another nethod is the OPTI ONS

met hodappiipationgehui bave annlicphility; taegfablishing-cogppenicationp sessions {sueh 45 YiAeRut
il t.abl i shi Ly . i d
't or b dRe R apBrAD iy Bpé Apbogimaf i obieh IR, S isRes d i’ de

02/ 07 6RfkBhbieléatiSaRd BffeBBpes of sessions through system 100. However, it will be apparent to

those of ordinary skill in the art that the H.323 protocol (with some modifications or extensions)

or other similar protocols could be utilized instead of SIP. Separate from SIP, but often used in
conjunction with SIP, is the Session Description Protocol (SDP), which provides information
about media streams in the multimedia sessions to permit the recipients of the session description

to participate in the session.

[49] The Internet Engineering Task Force’s SIP protocol defines numerous types of requests,
which are also referred to as methods. An important method is the INVITE method, which
invites a user to a conference. Another method is the BYE request, which indicates that the call
may be released. In other words, BYE terminates a connection between two users or parties in a
conference. Another method is the OPTIONS method. This method solicits information about
capabilities without necessarily establishing a call. The REGISTER method may used to provide

information to a SIP server about a user’s present location.

15



1501 Details regarding SIP and its call control services are described in
| ETF RFC 2543 and |ETF Internet Draft "SIP Call Control Services", June
17, 1999.wb92d7ébnemnsm ssi on of SIP nessages can take pl acecirrusanodsss net wor k
t hrough the well-known User Datagram Protocol (UDP) or through the nore
reliable Transm ssion Control Protocol (TCP). Wereas SIP, H 323, or other
protocols nmay be used to establish sessions through a data network, the
actual media or "traffic" that is to be communicated anong users may take

pl ace [54tcoPatailgregsrding:SReand ifsrralhcontselisepiqes ang deseihsdin BEHY BES 43498ndas
descri i T - 88 2 n the traditional telephone
netvvor%ﬁ%cfgpﬁr}slag)rrlgﬁdsyeg?ggg?g&s%g‘&%s{gbﬂf]gégt ?9odr?é or term nal devi cesp
uniquel]y. identified b e called tel ephone n er. Jdp _contrast. system 100
enabl eLS I heﬂ@émlsélront% Si%ﬂ’f?ﬁaﬁesaca&‘éﬁ?eéﬁacﬁdp & %etﬁ'é’ T Q’é%‘h%‘dﬁ? NG gﬂ@ﬁ&'@nt of
any PaUFé-r%ﬁtQ%'aﬁqu@&)E& UDP) R kiFo it the nid?d felilbR THaRmiBAYN TBMEol Proeene
termnal to another and, at each termnal, may register as being present

so t ha(TGHbWilredeas SIP,3.32% odiother pratocols mieberassd to egeishypessiagh dhrenghia data

| ocation. Furthernpre,.a yse have both persopal and group- i s rofile
set t i neEWpHathee il meplifer Tats, 43t dnodhe iy dipeated dnorty et nlgdf takh Blaef g,
even a&g@l{(ﬁﬁ%&t tho el fknbi8 ReaMBmeiTraldport PrstdcINR TOr dSesribed inlthd IERE SO

referre 0 as a "proxy server", generally acts on behalf of a wuser to
coor di datuenenhRFEsIt8&B] i shnment of a desired session. Because of the dynamc
nature of user location and of call handling features, each request to

est abl {53 asBe Hadifiohsl thlieplidnenetit @R, dalls areftiexied ts specific Iocationsibr tesainal
perm ssions may be verified, destination addresses ma¥ be faund,
1§

d
Speci aflevidesaniguely ideniifieddyithe ealied sqlephong nseiBetda SOMERST. EStEB 0P SRRIES e
Il.. R t i it hi . . . i : th
S estlet B iRnly & cRRES Y B bk shaGeRiE br A Mol 6B B K| DT

server, a location server_ 115 genera acts a urce .of informtion on
ow ol 58bt 451 Yier IR Y RS GPURh A Tien e heash P el e

| ocat '? n%?xreﬁlﬁ{t s&él‘?ilt AHOERA SalR AOUdRY thRELBBEL reSenBY réSstérc@Boatin.0XY Server,
and' determ nes addresses or "contacts" corresponding to the destination
party BEuflepmsny aiusertrhay havabbigpersqalesid. grodmwiseppefils eettings thet affegtihet | t he

| ocation server_ may return edjrect respanse CORRri.sin ont act
i nf or n#ativahon 6$fetitﬁéesp%ﬂ°ﬁ>?.s Cﬁlall {’]iog &t A" P%g?“‘%“rﬁ%a é‘"b%‘?‘i@&n NS 113 and LS
115 may use a 16 '
[54] Network Server 113, also referred to as a “proxy server”, generally acts on behalf ofa
user to coordinate the establishment of a desired session. Because of the dynamic nature of user
location and of call handling features, each request to establish a session is first routed to a proxy -
server so that user permissions may be verified, destination addresses may be found, and special

features related to a user or a business may be applied to the call. Requests are serviced within

the proxy server or by sending further requests to other servers.

[55] Ina éomplementary capacity to the proxy sefver, a location server 115 generally acts as a
| source of information on how to establish contact with a given destination party. Typically,
location server 115 accepts a routing request, such as from a proxy server, and determines
addresses of “contacts” corresponding to the destination party expressed in the routing request.
In response to the request, the location server may return a redirect response comprising contact
information for the party. It is noted that messaging between NS 113 and LS 115 may use a
16



WO 02/ 076048 PCT/ US02/ 08588 nodified version of SIP. For exanple, SIP
acknow edgenent nessages nmay be unnecessary between NS 113 and LS 115.

Q herwi sewonesmags ng anong network functions, such as NS PL3/USerieBs8sS 115,
may use standard SIP or even non-SIP alternatives. 1561 System 100 furt her
i ncl udes an Operational Support Systens (OSS) 121 to provide provisioning,
billing, and network managenent capabilities. The service provisioning

aspect of . OSS 121 affects the overall behavi or of system 100 i n providing
servi ceedifiedzerson qfafP pFevsaaple sk ackneyifrigrmermessa eﬁPWfbéd@Pe%eﬁ%W as a

web- b I I I < Pr QYL QNI yﬁﬁﬁ?@%@ Rf ioak 1s08h R4 RRS 1 3uUser
perm ge?g%égqgﬁéflﬁgl\?&lkégtla'r e@%‘é&é?ﬂ@% eha o? %ac ncgge%’.s{ll\/any of these
aspect#mddre] o) nidygise edndird SOS6r dv2h noy-SiRahegnativesnf or mati on wi thin | ocation

servers or databases within system 100. Sone specific features that nmay be

confi gukpd SutdaPP0d AktHeP ficHRiRs hifOBEMtiosa® BLpott §RRdrhy ueh t@provide
Uncong'i ?‘Fo’néa?g Cal I For\fvar gi ng? ngdi tl?onal p%i;l[ Iﬁ%r\/\g?sdsi?ng, CglolVI Bl ocki ng

and CagirbviSonamnbitling, 36 fiethork mgoagtmenteapabikitins nBtpesesvies provisioning aspect 0f
le, Si,nple Ne K ent Prot NP . .Th
oyor ervine2 fanf e kb ihevape SupmoiR PRERR e G s 1 3h Mgy ol
Net wor ff én&‘r@ﬁx@@fﬁﬁ,aﬁ%@ﬁﬁ&? Suchf R WY S Itéace A0 plo BidHing@Adny @%bé‘ts oal |
bad | ogi ns) (M

| ogi ns an is set in Managenent |nfornation Base

def i nidialing flens, usatpermissipat ardshoanftaudssaperateos behnlBYf edtlrusshoMasy ebthesg | ow
users to register and de- ister, or l.ogin and | ut .. fromthe one. In
- ex I SreCHBBEITGHE OFS Thi by FiseBmsurrpgtoraristiiiatioh sHSbIs F dpibat

user napig 'n%%gemﬁ@ﬁ.s WBh S pEQfiD ReaBPELh8OmhPhe ¥inFighRidby GSY U2 Niicivdeddadis t he
SIP phone t0 assune the profile of the visitor. By logging in, incom ng
cal | s Centtekefeaties swoh & Umoohditienal iGalldfareerdéng, Conditieng) ‘orvating, £alli si t or

| ogs in, %Igag(gglis 109 .register the visitor with the Network Server 113

and LdJ3eekiB 3CreeMNe. Ay i ncoming call to any of the profiles

regi stered by the phone can be directed to the phagne. . Ne rk Server 113
fnd LdBaL | ohs menls etk mAReERRorae SIF 400 PPath GPTER BN ST B SINERe

user i, 1l oqged, 4 ISkl or - i ) i F
Hoval MEVERHEH bOGS] B} Lo TRE sibfeh 00 QoS i BAK0s Wbrkft, L T
Ser veryg/Dowros a1l Il etwiek ilerface(Ethdnet) for the systems, and Login/ Bad login (all

logins and bad logins) is set in Management Information Base (MIB) definition for

administrators and subscribers.

|58]  SIP phones 109 allow users to register and de-register, or login and logout, from the
phone. In an exemplary embodiment, to provide mobility, SIP phones 109 permit usernames and
passwords to be entere;d for visitors. Logging in allows the SIP phone to assume the profile of
the visitor. By logging in, incoming cails to the visitor’s profile are directed to the phone. When
a visi.tor logs in, SIP phones 109 register the visitor with the Network Server 113 and Location
Server 115. Any incoming call to any of the profiles registered by the phone can be directed to
the phone. Network Server 113 and Location Server 115 may respond similarly to both
situétions where a user is logged in as a visitor or where the user is logged in to their usual home

device, if there is one. The Network Server 113 and Location Server 115 logic may use the user
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WO 02/ 076048 PCT/ US02/ 08588 nane and password obtai ned through an

aut hentication challenge to ensure that the registration is allowed.

1.59. E Wwb eezqest to E. 164 and DNS addressing, SIP phomre3/ub020s58s/
support ENUM (El ectronic Nunber) service, which is be used to route calls
that originate in the IP domain or wth ENUM enabl ed networks. ENUM
service is detailed in I ETF RFC 2916, entitled "ENUM', which is

i ncorporated herein by reference in its entirety. The SIP phones, 109 nay
al so sugmpnd passwerdioblrired thepugh an gpiientirskion challsnes toaswrgithal the regishatiqrels
above aﬁ-o%?elaSSi on, the system 100 has several advantages over ot her
approaches, "such as | P PBX solutions, including scalability, network-based

equi pngr suppor t e em,100 offers ad tages to mers who
cacie B - B SHREr o e LN e S P R0 i e BEERT T omer
thei r Go&droffc Rithber) s&VRe! WhibR$E8E Vel EProvfy 4llS @t ofiBihatelin THIPW6sia@idA 00
advant ageously provides sinplified tel ecomunications pricing, ordering,
and mawith ENAecnabledamietwaks. ENWiVh sareise isdetaiked dn HEBFF REE 290 61 antitled “EN UMD and
manage . theiy own phpne system functionality.. F er system 100
eauscubich i smporet hgh baesiientd it i Tne HiE e |REwRYEhS Biptene
syst emkdlpaed ditebtolydbRig.Y specific and may appeal to customers with

mul tiple, disperse I'ocations, those with international |ocations, and those

with a .heayy. . ' . ne j '

appr odhLs 5 sURYE TR Rle doB EREEENORTERIoHan 1008 LbpraPafARER 0aPBIner
provi dgspreuchey, ¥adhkastiP B X solb@sdinahdingesalgbiticy, herwonit-basedetaipment add each
other. Inportantly, it is the standards based, non-proprietary approach
t aken swppeite The systam 10 offersdvantages oqustomers WhO geeks & et SIFHKISHEM t he

pers pec%{v%)/& eicﬁcu{ptg?? tca%ﬁttﬁ) Of:%er, T(NL% tﬁlgfe) %&?Siqerﬂfyq}{f-o%%aséﬂ}g&v§em¥%nd

ext ens? e Cus Wever, sone - custoners may prefer to own
the equjpnent and ve, nore control, over jts uses, regardless.of its
| ong- Lo b vEaspeiery [ orepBingsegsly rrney eiis WhSRerbR ORIy
addr esgfgriddlafd HaEl&idnte ASwiithd elMinRfc® WedieBd fér tREARIRRES LW b Mandgdel N the
custonmer prémse equi pnent (CPE). 1.631 FIG 2 is a diagramof a DAL
gat ewatiteit bamn phene bystel flantionplityl| Fargiee, theisysteme t 6) redueas deld¢ang staffingrcosts.
enbodi ment of the preseni .invention. der this arran erre(pt L a shlal{ ed DAL
The services that are provided by the system 100 are not industry specific and miay appeal to
customers with multiple, disperse locations, those with international locations, and those with a

heavy investment in packet networks.

[62] While conventional approaches provide applications via third parties, the present
inveﬁtion prdvides a network that is based and designed to interoperate with each other.
Importantly, it is the standards based, non-proprietary approach taken by the system 100 that
provides service differentiation from the perspective of the customer. This approach provides
longevity and extensibility to the customer. However, some customers may prefer to own the |
equipment and have more control over its uses, regardless of its long-term viability. Therefore,
the present invention effectively addresses this scenario as well by providing a seamless interface

with the customer premise equipment (CPE).

[63] FIG. 2 is a diagram of a DAL gateway that is shared among multiple customers,
according to an embodiment of the present invention. Under this arrangement, a shared DAL
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18 WO 02/ 076048 PCT/ US02/ 08588 gateway 201 interfaces a swtch 203, which
in an exenplary enbodinent, is a Class 3 switch that resides within a

Cl ass 3 mnwowenks0205, over one or nore trunks associ ated WPCH/USNB08388 NOr e
custoners (e.g., Conpany A and Conpany B). 164 Class 3 network 205 supports
two types of routing. The first type of is based on explicitly specifying
the' destination svm' tch ID (identification) and trunk group The second
type of routing based, upon the_ nunber as di al e an o |g| nat.or,

f ol | oneiewsy %OltléEﬂf@c?%WléFﬂl P, whicbn pp grEmplary emhy, F\}"é‘ttlﬁé A et itRbhe to
a swt o ltiple

C ass {dE£ #ﬂﬁxn@%%??%&&m%?%hjovges peé t%il ({/}ERM{%Sﬁ(g%%tg@%éﬂhg%%Bas s net wor k
211 andlsmmew(e.gtpCempu@ArmdsonmanyBoe tel ephone networks (i.e., PBXs)
213, 215. As shown, the switch 203 serves PBX 217 over a dedicated access
l'ine (@a}) CRA93 ngiirk 905 Yup ék)h@ twitypedesrodfidg. PROfidt §p6 of isbanaish é)gili\éitlf
connected to the PBXs 21 15 over dedicated access |lines 221, 223. 1661
| n a nspeeifyihg i dastindbitin Sgta'th\LE)(leOllﬁmlptl] andgrupki greumh oEhe sedondiype afroudisg nor e

fully escri bed, bel ow ort multi orrer ereb ermttlng

gat ewa&ﬁ%ﬁﬂ u[pgng}ée %‘HB?@&S%&@E?D%’ Trh@q%%?’prq‘g]' y@ tagl&?f’g% [y E any
A ebblve BeVdihled Armb¥ito GhwihARinR @B thali6n. a dat a network 231 (e. 9 an

IP— based network), nay conprise a proxy server and/or a |ocation server.

6 I
cont i gliPba TESS Argerk 208 rBl e S R Yo Ao 0T o, S RPN B |

shar edcdpfbctdéh @M s2twortkasidthnd Wpe Br indek QBtodiess’ |pmvtah€telepmﬁ:8ﬁgmks GleR
server 225 selects the proper routing rules. As depicted E FI SIL.P

2
ser verPBXE) 15 2bY-nsAs #awn: dha Switshi29p smﬁ%@aww drhic ?’ge (PAhe
case t t P ass
3 net V\%l:}a Sig@a%lthgsmt l§?loz’)r<i(f9 aﬁge)%s&m;&? %F]&l%%), fghﬁééevgﬁséages %?gr%g%‘lg??ed by
t he D%d%tdﬂ\/@yesaﬁbey\mﬂl @28ndi cate the specific trunk that the call from
as the trunks are generally associated with different customers (e.g.,

Conpanyef afd: SRRPERYioB) DATRtdAY 208 L@NE% 24 hosdt Ad@Bssiies Bk fulliybodi nent
aut henti cates users based on identification information stored in a

dat abadesciit®d Helowe, tp support multiple customers, thereby permitting gateway 201 to be shared

among the customers (i.e., Company A and Company B). A SIP server 225, which is attached to
a data network 231 (e.g., an IP-based network), may comprise a proxy server and/or a location

SErver.

[67] In accordance with a preferred exemplary embodiment, SIP server 225 is configured to
discriminate between different incoming messages from the shared DAL gateway 201. Based
upon indicators in these messages, SIP server 225 selects the proper routing rules. As depicted in
FIG. 2, SIP server 225 performs call routing for both Company A and Company B. In the case
that multiple trunks exist between the DAL gateway 201 and the Class 3 network 205 (in
particular, the switch 203), the messages transmitted by the DAL gateway 201 would indicate the
specific trunk that the call from, as the trunks are generally associated with different customers
(e.g., Company A and Company B). The DAL gateway 201, in an exemplary embodiment,
authenticates users based on identification information stored in a database 227 (i.e.,

authentication database). Further, discrimination is required when calls are carried over the same
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aut henti cation database). Further, discrimnation is required when calls
are carried over the sane 19 WO 02/ 076048 PCT/ US02/ 08588 trunk; for

exanpl e, wo o2loesoesase of dial-in toll-free (i.e., 800) nunirerajsomessks of t he
custoners, Conpany A and Conpany B, would have different nunbers, but

woul d require the use of the same DAL gateway 201. Thus, discrimnation
mayI bg acm)eveddby exam ning the dialed nunber as mght be provided by

D al ed Number Identification provid in the signaling fromswi tch 203. As
ares u?@}thf%eW?silwh?éta%ﬁ’fﬁﬂf‘@ﬁﬂ%ﬁ%ﬁ;ew@é@w‘%ﬁerﬁ chyptihe qusiometsr or

switch - q I 4 f i

moxt oS2Phiy A i ifiny b2 RAWINER Fhel it b wld RO He ERERRS 0. 2

"X @:['_, " saMftg!}]aAEr']gﬁte\i’@ a0af ﬁﬂﬂue,cﬂgiooinaﬁatidnhﬁawwchmm bpaxamsinthg'thé diakedtruenbenst
ortion. The host portion, t Donmi S i, ) 23

Eesol vessmight hgy PT@“&G@&%@ICdiN}{f’&}'Jﬁ% gd%ggéeﬁ?ﬁpr%gg@ngﬁé Ié‘(éie}@n(g%;g% S‘?Vﬁré}\‘/ g{)i%tr eg
AL g J .al.i ) : ' . i.e.,

corver RFEMICHE iR AlnRRkAE SheIRne Shichahnbar: SHERIPIHEHC | - ©

i nf or ngdoup/is b eybeinthe foradlelf atias hosthddesses,as siektatesaitled. est abl i shment ,
bet ween a tel ephone station 237 off of the PBX 213 and the SIP client 229

of  CorRanyRAqiecitednaWesded i §1P. mdssaddl Ude ARO FHH@ly,” Whetd &34 tefidtddad as
whereby multiple trunks are utilized between the DAL ateway 201 and the

swi t chthe@Ser pomgorpand gyt iswes/haoportion] iThebosipodionathrenghta pigNamendervice

corres S to articular swich-1.D t.runk- u ln t case .of

toll-f smer%ﬁ?sé%sg “Fﬁg", an (P Adiress, i dis it %rtﬁ%g%ﬁwrgrs?'gi %?hear?&r@ﬁ\‘*[ he
A ass 2aBphy8 Kused Hids 8 RId-Q5QABPMER sahaSIPEerdetQi.c., {epver 228)TRAEtheRdgas on
the tofl-friee nunber that was dialed to reach the gateway, the DAL at eway

201 dedbde ti comyey hddipormbdisctimsrtatiah infermationssd the hogtzddress. Thegprogesa fon aglic har t

Sy st onTBREET e A PR Ao A STl pr Lear el 1 SEAETRR oo phone

punbe_réﬂm??]@,gqg dvih ingaghst he gateway 201: 18005550001, and 18005550002,
in whic call 1s destined for one of the SIP clients 229, 233. The SIP

client 29, 233. are. | at 14 h i s I A
and Coltihny Oty RE R SEhaloRutdrdsh hfpunb S BT BAR G me pACBANY
st at i Ogut@B8y ZhedrRl the ewidéh 2085 8 DA, patewag 28] ufkizesshatiaShdst addiessahatl i s

carried over the trunk 223 _
corresponds to a particular switch-ID/trunk-group. In the case of the toll-free call processing,
such a call would normally originate from the Class 5 network 211 from a télephone station 239,
for example. Based on the toll-free number that was dialed to reach the gateway, the DAL

gateway 201 determines the proper host alias to assign.

[70] " FIG. 3 is a flowchart of a process for sharing the DAL gateway among multiple customers
in the system of FIG. 2. Continuing with the example of F IG. 2, assuming two phone numbers
are used to reach the gateway 201: 18005550001, and 18005550002, in which the call is destined
for one of the SIP clients 229, 233. The SIP clients 229, 233 are associated with two different
companies, Company A and Company B. By way of example, a calling péuty using a telephone
station 239 dials one of these two numbers, per step 301. The call is carried over the trunk 223
and forwarded to the switch 203, which routes the call to the DAL gateway 201. The gatéway
201 then collects subsequent digits from the calling station 237, in which the calling party enters

20



and forwarded to the swtch 203, which routes the call to the DAL gateway
201. The gateway 201 then collects subsequent digits fromthe calling
station 280,02iomeowbi ch the calling party enters 20 WO 02/ 0Pe&@AS02/08588

PCT/ US02/ 08588 a private phone nunber (e.g., "1234") corresponding to the
SIP client 229 of Conpany A, per step 303. It is noted that the SIP client
233 of Conpany B may al so have a private phone nunber of "1234." 171.1 The

t 201 t, in step 305, t P.. t h ft
01§ or GREVaiS Phons Taser hetr L0 Sontropi B dte e PRt mppies afp |
”Essags%ﬁﬁ 903."% iss\ e P YV S@lz%iexﬁ%ﬁ‘ PEombis B'nla%%lé?ﬂfabe a@ﬁw@@%ﬁsnﬁ@ﬁ?g

E
based on erther the swtch-I trunkogroup or thé dial ed nunber.
exanpl &f “12B4.”fi rst alias host address is 1234@l 8005550001. xyz. com and the
second alias host address is 1234@18005550002. xyz.com 1721 The DNS

server|73p5 TRe pAiewsad @ meack viRlik stép 305, zeficrttes @ SIR thessagh withaie ofievd dfferent
addresses "al8005550001. xyz. com and " a18005550002'xéé cont both return the
| P addaliss hostfaddresses|apd fermeyds; apipstepe30y, the P meavags &0 e SIB sgver 226) Each of

d Y. b f th dd ' el d
o, tnoneaits bRyt Mo e B ERRERY FEhatt DR, TR PP AR AR Reb " ©

di f f er pnthisaxh@ple) Aot firdddias 568 addreheis SLRU@Lr80055 A0 1 &§5.c61] &ulthe sedoaé one
set of routing rules with respect to the first alias host address, and a

di f f eraliss hosttaddfess sul23A@ad 8PS SPYN2.x¥7ecosecond al i as host address (per step
309). In step 311, the SIP server 225 conpletes the call to the SIP client
229. [72B1 TheDdisaseeverpps anthh datvetwake2dlsh gordiguiddesich thsit thyl losyatdeesags t o be
shared amon multiple clients, thereby ingreasing netwrk effici y as
wel | o PRURSEOR b heoaRd FBOOSSADNHEYw (o, B e gh i daSt O TEQHE ) very

t hrou j g 8 : [ ] 1RinAL

gat e&ﬁ%%%&"%%ﬁ%&sé%ﬁé& rh?'?f ) F%é;“&%l'ﬁkﬁ, E)%I}_1 ngti}'%g%@d%%ggol?ggcgor ding to
an enb@disapaitbenfg rohiedps dreaineiSIP eaveoTheiadeintaiess thall byrdeteStingthiest vd ace 401
for access to bearer circuits of a tel ephoag network, such as the C ass 3

net wor kffeBt aliasiios adsiressesnhe P iR ves e RASEFFHIR HSUYE STRYL TOHPHIYSS Wik
exanpl st @;}ﬂg;ﬂsﬁéﬁa%&&d&é&%ﬁ?m@ & o§éfa/§5%édl@st £ Rl REonded1M4s RS

Digita Inmary Rate Interface). STN Signaling Interface
403 i saddlkae (perclepded).i In stdpe3 IDAthedHP svvayr 225 upbaes the talt toetha SR elienbi2ghal i ng
System 7 (SS7). -

[73]  The above approach advantageously enables a single gateway to be shared among

multiple clients, thereby increasing network efficiency as well as reduce costs. Further, scaling

can be performed cost-effectively through sharing gateway resources.

{74] FIG. 4 is a diagram of a DAL gateway ﬁtilize_d in the system of FIG. 2. A DAL gateway
400, according to an embodiment of the present invention, includes a Trunk Side Interface 401
for access to bearer circuits of a telephony network, such as the Class 3 network 205 of FIG. 2.
The Trunk Side Interface 401 may support, for example, standard T1 or El rates as well as ISDN
(Integrated Services Digital Network) PRI (Primary Rate Interface). A PSTN Signaling Interface
403 is also included in the DAL gateway to support, for example, Signaling System 7 (SS7).

[75]  On the data network side, the DAL gateway 400 provides a Data Signaling Interface 405
to a data network. The Data Signaling Interface 405, in an exemplary embodiment, supports SIP;
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1751 On the data network side, the DAL gateway 400 provides a Data
Signaling Interface 405 to a data network. The Data Signaling Interface
405, in awoezempkary enbodi nent, supports SIP; 21 WO 02/ @¢#0%82/08588

PCT/ US02/ 08588 alternatively, the interface 405 may support the

I nternational Tel ecomruni cations Union (I TU) H 323 standard or ot her
simlar protocols or standards. 1761 As shown, DAL gateway 400 includes a

D g yely. t ntaE{ads 405 duir Wpbegs i I fPRI pyal NTReoN g DAt pA BRI Vo

| nt erf - ' i whi ch b | se code

ol aoa3 SfaadY S shlfir BRUGE)CH A I O TR D B Thte packet s

t hat f tted t i j ! t k FIG 2).

1050 A8 oA LS Sl et AR 200 RRE DY Elce PRSP AR RS 40P e Tl

Zgg F’lr @Iaétizq&qzt vaYBAY bR 4 trafdpdrido vl Beldafellehwoiki @ReafchIBytHREViEcat i on Modul e
1S NO

. ed that the nodule 409 may be.inplenented as two separate
modul eRacketivatide HiterfiacedtOf convegisthe vditesgialsn whichemaybepulseeailegnedulaion

hent i i.on_f ' . Th ' Voi | d
T R R 0 L RO R
mssa%s@'tﬁ;ﬂ%d&f M dde nePv B RBId.Y. entries froma user. It is

recogni ze at full TVR functionality is often not required; for
i t =) i t . i. . th
gt cwdy koo Y SR 0 R RK oBoME b B R fed (ITRYBRE PicKGhine"

pas SV\QVIdduIBQOg,CHiWa I'?]@ﬁr(tdlfebt@(gi amnA mbettizatio, Plodhle 400c If)is ndted shat ttllltemgelimleway
400 may provi de sophisticated pronpts to instruct, the us or _Si y
gener 408 m%bWM@lt?‘bh%%Voa%PHP@r%?@lesFﬁ%ﬁ? icated tpidig)t ?Pz{eg%%bf“inﬁtggnst he

| ess _sqphi.sti Sy I nms of
pot entq‘snglo ¥ géll aa%eglgczglr@ f?égﬁg ;Hr%é pﬁ%rtga {‘ﬁe\; %ﬁ%ﬁ%}) PQ% ug?a%? %mﬁéﬁ ormal |y

be awavigdlt 409 pefriiGoROMpESg 6 the calldr te strmhisvarions me§sages andito provdden for a
tone). 1781 The Digit Collection and Authentjcation Mdule 411 serves to
i dent imrgmatieg fasenties iftom dusernl igEespgnizgidhatdpll X Rdunciiogably 1spRenRided t o

Tr01 PR Oyt o BRfhel Be ' HRah U gl (S ERIGRL e LBERE Bhialy 306"
Modul gs 4hRindto @Bllect digits (e.g., destination number, password, personal identification number
(PIN), etc.). Thus, the gateway 400 may provide sophisticated prompts to instruct the user or
simply generate one or more tones as prompts. Frofn a security perspective, the less
sophisticated the prompts, the more secure the system, in terms of potential for abuse and fraud

in that the authorized users would normally be aware of the procedures for call establishment
(e.g., to listen for a tone).

|78] The Digit Collection and Authentication Module 411 serves to identify and authenticate
the user. The collected digits are needed to authenticate thé user and to identify the destination
directory number.

[79]1  Further, the DAL gateway 400 includes an Alias Address Selection Module 413 which
selects the appropriate alias host address for inclusion in a SIP message, as described above in

the process of FIG. 3. The Module 413, in an exemplary embodiment, may select the alias host

addresses according one of two criteria: switch-ID/trunk group, and dialed number. According to
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sel ects the appropriate alias host address for inclusion in a SIP nessage,
as described above in the process of FIG 3. The Mdule 413, in an

exenpl ar ywerbodionent, may sel ect the alias host addresse®caasor/oisag one of
two criteria: switch-1D/trunk group, and dial ed nunber. According to 22 WO
02/ 076048 PCT/ US02/ 08588 one enbodi nent of the present invention, the DAL
gateway 400 may be an AS5300Noi ce Gateway, which is manufactured by Cl SCO
SYSTEMS, Inc. 180.1 FIG 5 illustrates a conputer system 500 upon which an
enbodi PReembadimentiof gha presens inveptiare the DAL @atevay 408 may deiapph Rt EIce The

conput 8.8y ’tmcf?psq“%@ﬁ%@?ﬁ%gﬁ?’ CQ%%O@S”PEM@}E@T conmmuni cat i on nmechani sm

for connunlgatlng I'n a processor 503 coupled to the bus 501

f ing d.nf tion. Th tem 50Q al so includ i
rermor y e, FREGHETE 4 i sxEeBe Oharet I Rt D dtrs Ly e B8 or age
devi Cepregee MlveftiéPcdn B itipferided. fHe cohiputenSysteth GOOBCIRIRs aBds 5OB6F sthéd ons to

be executed by the processor 503. Main nmenory 505 can also be used for
st or i ngpmenpicatinymechanisbl fos commoniveting infamation,sand aipideessaatS0droenled tothe

t f i t ti. to b ted by t 503. Th t
oot erBos rior PefsS iz B pntors TR sthlem oo BBTEES mii ey ST o'
St or aggcHQY h ¢ do RIS Ih&nérfyemm%) &Qﬁhé‘r@&narﬁfb%tdrﬁ@ delvide] €oupltdasb iR Buarsoand

instructions for the processSor 503. storage device 509, such as a
magnet foc stoirigR informoasioncaid intwiktionssto dd gkeduinddlyl the prgpisetiS@3 Maa memsoyPD5f or

toring inf i d i ions, 1811 T 500 b
coupl danyt Hemen i e aRRoRRCpr A o otgy et AR hErmaNE Rl Dpa
(CRT) |, exebgtibifbGhitaicAbndioe! cd¥eut@Eby the phatletsox 508, SPhédomstiterlyREies 001 faithéty

for displaying information to a conputer user. An input device 513, such
as a kiaylndes alréad ohlydhergoryd RO 7o atherstitio stoeageldsyise cpepledtoghebius 0% fos bus
501 for comunicating information an command, sel ections t.0 r,ocessor
503. Aﬁ'ﬁw&sftatewgﬂrmagag and mamﬂoaégqu%e PRCEOISYP: CONPFSF %‘e%li%?gﬁaﬁﬂ‘ B a
mouse, e'i‘@%%ad' ti&d1 dFT RAUIdRIhEAR] ERIPIERY thelifs SOP TRKM S ih BmAti6L&Ad ON
i nfor rrrgt on1 an égﬁﬁano(li sel ecti c())nsgio ?he processor 503rg§gtd for controlling
cur sorinptonioenit  on the display 511. 1821 According to one enbodi nent of
the invention, the DAL gateway functionalities (such as

[81]  The computer system 500 may be coupled via the bus 501 to a display 511, such as a

cathode ray tube (CRT), liquid crystal display, active matrix display, or plasma display, for
displaying information to a computer user. An input device 513, such as a keyboard including
alphanumeric and other keys, is coupled to the bus 501 for communicating information and -
command selections to the processor 503~. Another type of user input device is cursor control
515, such as a mouse, a trackball, or cursor direction keys for communicating direction
information and command selections to the processor 503 and for controlling cursor movement

on the display 511.

[82]  According to one embodiment of the invention, the DAL gateway functionalities (such as
the process of FIG. 3) are provided by the computer system 500 in response to the processor 503

executing an arrangement of instructions contained in main memory 505. Such instructions can

be read into main memory 505 from another computer-readable medium, such as the storage

device 509. Execution of the arrangement of instructions contained in main mémory 505 causes
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the process of FIG 3) are provided by the conputer system 500 in response
to the processor 503 executing an arrangenent of instructions contained in
mai N menow 080%04$5uch i nstructions can be read into nmai nPoEMNYHES from
anot her conputer-readabl e medium such as the storage device 5009.
Execution of the arrangenent of instructions contained in nmain nmenory 505
causes 23 WD 02/076048 PCT/ US02/ 08588 the processor 503 to performthe

process. steps described herein. One or, nore Fropessors in a ) '
mul ti - thepEesssson §03 e pasfpamdhe Prpggssateps dpreriBpd e Qns & PRRIGPEPCEsROTS in a

i nstr j | i i ‘ 3 I ' ts,

nar d- v PSR e R et i ol W dls ek Sl B SN RO

sof t waim@in Mehotyc30i50 s alternating exbexdiméhs hardwiledreintuing ntalydemsabmiladerofent i on.
Thus, enbodiments of the present invention are not limted to any specific
combi niatqogtbirsttion eiHywAvEre insEustiony taineplementibs enbadimente{dhe prepant drveajet.em
500 al £, d BEbOHERAR FHIHILSR L Midd U ELbARTiATD HOUPLAL EombiBioP L. The
communi catron i nterface provides a two-way data conmuni cation coupling

to a Reiwlekidclitdy ddlofwarected to a | ocal network 521. For exanple, the
communi cation interface 517 may be a digital subscriber line (DSL) card or

modem {s%g pi TheURhRe S8t 0% igtiuaés I&InRbKicationFIAR 2668 O cotipledth Busrodem

or a telephone nodem fo provide a data conmunication connection to a
cor r esftinditegotymenicdtionahtepfhand 7 provdesistvenroa data sgmmpingcation pouplingdo aon

e 3 Aol R PR ol by B el e ™

conmmung 10781&1'?097 % Q%t‘ﬁﬁdb@ﬁﬁﬁe? lifle Ak Pbembddth, WihREREI selitdsi Gl natwirk be

i mpl ement ed. y such inplenmentation, comunicafion interface 517 sends
and r e¢sDNgsard| £cdbi¢ nmdemebrectelephanpreodan taoprovde iachata cmynuatisationaongention

di gital dat t ti i t f informati . Furt her,
Lhe. coRMAMTSHRINGIE HRGPF BIeBRaneAings A He st X ariale. comEpica iop anteidiss Udi ces,
such arﬁa\'}kgg oGl @% géWcﬂ@éLﬁ‘q‘)scéaJ fhPE@EFRE® or 3n RYhdonduE g &3 Model

Comput er nory I'nt ef nat1 onal Association) intefface, etc. Although

only aAEMpgtteodgroprividd 4 data cornmuhzegorbdonnedicmitowrompatibls LAdEoYfirelesd t hat
B COUINE bbb el 5 5% TR OB A OB Bl
provi dgs Hak fes CRTHIA SRlctBMakttRUS o8 QEnaleHhst carry digital data streams
representing various types of information. Further, the communication interface 517 can include
peripheral interface devices, such as a Uni.versal Serial Bus (USB) interface, a PCMCIA
(Personal Computer Memory Card International Association) interface, etc. Although only a
single communication interface 517 is shown, it is reco'gnized that multiple communication

interfaces may be employed to communicate with different networks and devices.

[84] The network link 519 typically provides data communication through one or more
networks to other data devices. For example, the network link 519 may provide a connection
through local network 521 to a host computer 523, which has connectivity to a network 525 (e.g.
a wide area network (WAN) or the global packet data communication network now commonly
referred to as the “Internet 127””) or to data equipment operated by service provider. The local

- network 521 and network 525 both use electrical, electromagnetic, or optical signals to convey
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networks to other data devices. For exanple, the network |ink 519 may
provide a connection through |ocal network 521 to a host conputer 523,

whi ch haswoonnemig vity to a network 525 (e.g. a w de areacmatoonodssg WAN) or
t he gl obal packet data communication network now commonly referred to as
the "Internet 127") or to data equi pment operated by service provider. The
| ocal network 521 and network 525 both use electrical, electromagnetic, or
optical signals to convey 24 WD 02/ 076048 PCT/ US02/ 08588 i nfornmati on and

i nst r vafaregtion Frdinsiraetions. The sigads thieughdpe syiousdeinrks and he sgpalsiognal s on
network | i nk. J ]| | [ : - W€ ni cate
i gi ¢ o o SFR syl R el ST R Corth i o0t QA
waves WRREbMPutchgstehf S00TALd exRmphdy forAstof daiiepwavesBarding the informaticramgly st em
500 can send nessages and receive data, including programcode, through

t he neng§igkiens.net work |ink 519, and conmunication interface 517. In the
Internet 127 exanple, a server (not shown) mght transmt requested code
bel ondi8fp aFheaqmhputertsystampi0fgpan sendf roesspgaslandregeeivieglataninsiidandl pregramogodehe

[ ti h h.th t k 525,. | | t d . .
P ommrEHEh G pelt et e t1S) BT coraEBnicati e B S 8 e NPT ¢ ¢ e
code Wﬁlé?lﬁise&léf Gfof 5Reh) A% ﬁﬂiarﬁﬁﬂr@qﬁéa@d%ad@bélﬁgsﬁx%m%m%rpﬁo@%m or

other non-volatile storage Tor |ater éxecution. i s manner, conputer
syst enfobifiplemygniiig @i embpiinentaifitompresmé inventiqrtbrdugh theofetworka¥2s, lacalvave. (86(
The term "conput er-readabl.e nmediunm'_ gs. used herein refers to,a medi um
(hat " TAVPRIIAGSOm RGP RATIG oL uaDF Birsore” psmay Stduldpe M rltpt ™
execut d,QB whid®Rir rERN MR storéiR BB sh@thFBde it 6f BicPrn-Visthtilel M ted to
non-volatile nmedira, volatile media, and transm ssion nmedia. Non-volatile
medi a sterageifbe latéraxeentamp|le this pranoer] camputergiysteincS 0 nskysobtain@hpligation codeige

devi ce 58‘?9. Vﬁ%at i.l e media include dynam c nenory, such as main nenory 505.
Tr ans € &r8Ho Cli%¥de coaxial cables, copper wire and fiber optics,.

including the wires that conprise bus 501. Transm ssion nmedia can al so
take tl86l f oFhm tefm Searnputecreadai madiumyras usgddrareip relgrde apy Mg thalich as

o REGEH R IR OBt ARG el Sl R

exanpligke Many forms, including but not limited to non-volatile media, volatile media, and
transmission media. Non-volatile media include, for example, optical or magnetic disks, such as
storage device 509. Volatile media include dynamic memory, such as main memory 505.
Transmission media include coaxial cables, copper wire and fiber optics, including the wires that
comprise bus 501. Transmission media can also take the form of acoustic, optical, or
electromagnetic waves, such as those generated during radio frequency (RF) and infrared (IR)
data communications. Common forms of computer-readable media include, for example, a
floppy disk, a flexible disk, hard disk, magnetic tape, any other magnetic medium, a CD-ROM,
CDRW, DVD, any other optical medium, punch cards, paper tape, optical mark sheets, any other
physical medium with patterns of holes or other optically recognizable indicia, a RAM, a PROM,
and EPROM, a FLASH-EPROM, any other memory chip or cartridge, a carrier wave, or any

other medium from which a computer can read.
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floppy disk, a flexible disk, hard disk, nagnetic tape, any other magnetic

medium a CD-ROM CDRW DVD, any other optical nedium punch cards, paper

t ape, optwoak/omask sheets, any other physical medi um w trcpatshzossss of

hol es or other optically recognizable indicia, a RAM a PROM and EPROV a
FLASH EPROM any ot her nenory chip or cartridge, a carrier wave, or any

ot her nmedi um from which a conputer can read. 25 WO 02/ 076048 PCT/ US02/ 08588
1871 Various fornms of conputer-readable nmedia nay be involved in providing

i nst r udfi on¥Yatieusforms pleosmpyterfrgrdablesnedia 813y bedpvodyed ip PEOVIding InsHYEHQRSP 8ns
for carryi .| ea ofy, L:h¢ iSef I i be
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r endt einoentivntdy indteully Helriewt 4 imagnevicslisknifa rembte cvatpntey. anshchearsdendriogthe
instructions over a telephone line using a nodem A nodem of a |ocal
conput Bmois/eanepyterdeads the InsHEctinms antg maim Bemogy gphsAds e AestagHonsQysr an

Inir artee&pbélrgeq?ﬂrg s a &%dgﬁp}ﬁeﬁgd&ﬂ of g?&ggﬁ (Eeo%c}gﬂn%i s?gtéxﬂrrg&i&isqwatéﬁg the

transn rared srgnal  to a por uting device, such as a

per son@lepHbid lidd andsfesirtinGared tRB&hiteR b eonvaptinpdatdo anrihfrareddigel andt or on
the portabl e conputing device receives the information and, instructions
bor ne tsansariethe infrasedsigaal g aporshie prmpding deyicgatugh gha perspral digial psistancgny ey s
the d 0. faiN_nenyry. i ' cutes the
R e e S S e

st or edin@iimation aBeinsHeMidhe beirehsthdifiared siinabindeplacsseltdddtoon byupr Dhebwor .
[ 88] Accordingly, the present invention provides an integrated

comunéopaeysche dgta te maismemern fiog which grrsesessen getaares a8d exeatss thiyer a dat a
net wor k.

| n. i cul .th ) : J: i DAL
gat vy rioRE Thf ViRl or R BT e yaf B GRLISREIERER, Sbie( )
Cl ass @GviklaibEKSoforedr 2ftBOE@ckifin tgaprevdyori S shared anong mul tiple custoners,
such that a wuser (i.e., calling party) can call into the gateway and,.

i.e
E Ihr g?%@gLMAgéo?&ﬂg% ﬁeiﬁ&enﬁﬂ{lé{tioﬂ pREVIdALR inlePARR JoHFRGlicAfonapather user

| I'ed” par e DAL gateway generateés a Session Initiation
Pr ot ocsuppérEnR)eloptsmagead detaaerSides seenaatata ntitwerkt iIngatticalagitie systepeemploysir ect

IR CR LRI IE R RTERN NG AR WS

r eSPecllyy o1gist Alffbiks). TR&HpIADARSeiGwdy i8Sk &P&RSng multiple customers, such that a
user (i.e., calling party) can call into the gateway and, through two-stage dialing, enter a private
phone number of another user (i.e., called party). The DAL gateway generates a Session
Initiation Protocol (SIP) message to a SIP server, directing the SIP server to direct the callto a
SIP client associated with the called party. The DAL gateway utilizes, in an exemplary
embodiment, alias host addresses to identify the respective customers. These alias host addresses
are stored in a Domain Name Service (DNS) server to map to a common host address — that of
the SIP server. The use of alias host addresses provicies the SIP server with sufficient
information to select different routing rules, depending on the particular alias host address.
Under the above arrangement, a single DAL gateway may be used to serve multiple customers,
thereby advantageously reducing telecommunication costs. Another advantage is that no

proprietary or specialized protocol need to be developed, thus permitting rapid deployment.
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are stored in a Domain Nane Service (DNS) server to map to a common host
address - that of the SIP server. The use of alias host addresses provides
the SIP swowem7atisg h sufficient information to select diffPemarsn2/ossegi ng

rul es, depending on the particular alias host address. Under the above
arrangenment, a single DAL gateway nay be used to serve multiple custoners,

t her eby advant ageously reduci ng tel econmuni cati on costs. Another advantage
is that no roprietary or specialized protocol need to be devel oped, thus
per ni t 18%hg Mgpledh@erss@ymntlombasx)@emémmb@h@ qoangatian yithgomanbarad( Wil e t he
present Jjnyention.has been .describ | 1.0 X

Crmbod TEPTS AN A1 BlseRa AP R pRnL RyERATE b il B QUG barilus, |
but  coygfisusiRbdifieations Ry eqsivatesti aia6gdn s wiiich fall withd gRipuaviewpgeent s,

which fall within the purview of the appended clainms. 27 WO 02/076048

PCT/ USqipeoésbdainGL Al MS WHAT |S CLAIMED |IS: 1. A conmmunication systemfor
provi di ng tel ephony services over a data network, the systemconprising: a
gateway configured to receive a signal to establish a call with a called
station froma calling station in a tel ephone network associated with one
of a plurality of custoners, the gateway being configured to generate a
nmessage according to a prescribed application |layer protocol to establish
the call with the called station over the data network, wherein the nessage
i ncludes information identifying the one customer; and a server coupled to
the gateway via the data network, the server being configured to receive
the nmessage fromthe gateway and to route the call to the called station
based upon the identification information. 2. A system according to claim
1, wherein the application |ayer protocol includes at |east one of a
Session Initiation Protocol and H. 323 protocol.
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3. A systemaccording to claim1l or 2, wherein the identification
information is an alias host address. 4. A systemaccording to claim 3,
further cwopriogiomyy: a nane server coupled to the gateway @oad/usonbssguired to
map the alias host address to a host address associated with the server.
5. A systemaccording to claim4, wherein the nane server stores a
plurality of alias host . addresses corresponding to the plurality of
custoners, each of the plurality of alias host addresses napping to the
host address of the server. 6. A system according to any one of clains 1-5,
wherein the tel ephone network interf@eddSwith a dass 3 switch that
couples to the gateway via a plurality of trunks having correspondi ng

switch identification/trunk-group information, the identification
i nf or TMHAR ID&ILAIMIEAREY on the switch identification/trunk-group

dent 111 cat ok SRPBITET DR 98 ToosRiBatis Bt rok plbats pARHELEe 11 o,

field §)@te§rﬂ€diﬂft>ﬁ§in -he server, and a user field to specify the one custoner
associated wth the calling station. 8 A systemaccording to any one of
cl ai ms 1- 7, a ghtewey ponfiguragto scagivei assigngl tarestablisloaralhwitb @ celled Batianchroniagi t s

fromthe.calling statipon. the (dentificati | nf | [ sed on

t he co‘fq?léllgt %ﬁl%ﬂ&attgfepgqﬂe&eﬁ%qu(gaso&a eﬁl(r:‘gl&/}} gé]en%ﬂ} @P‘[eggh’o%;"“gg’?@?%g‘% over a
dat a nﬁté‘\?ﬁ%eiﬁ @od@hMQO geRdFiE ia%@@afera@&ﬁ:ﬂm'gm@a@ré%bﬂfhw appHCHtidatlayey _
establTshneént of a call with a called station froma calling station in a
t el ephpotocokbtovestablisisthecalmad the edlled station oxerghedath netyvosk, velipsein Hhe gessage

o cstiprierintmargniqergpite PRer8shERSE on over tne data metwork, -

wher ei n t he, §85§a98pled & HIdQateWal UMRE IR neivilRRIthé Yérigr Yeli @Adgakdt®er; and

transmtting the nessage over the data network to a server configured to

rout e tehave telmessage from the gateway and to route the call to the called station based upon the
identification informati.on.

2. A system according to claim 1, wherein the application layer protocol includes at least
one of a Session Initiation Protocol and H.323 protocol.

3. A system according to claim 1 or 2, wherein the identification information is an alias
host address.

4. A system according to claim 3, further comprising:

a name server céupled to the gateway and configured to map the alias host address to a
host address associated with the server.

5. A system according to claim 4, wherein the name server stores a plurality of alias host
addresses corresponding to the plurality of customers, each of the plurality of glias host addresses
mapping to the host address of the server.

6. A system according to any one of claims 1-5, wherein the telephone network interfaces
with a Class 3 switch that couples to the gateway via a plurality of trunks having corresponding
switch identification/trunk-group information, the identification information being based on the

~ switch identification/trunk-group information.

7. A system according to any one of claims 1-6, wherein the identification information
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the called station based upon the identification information. 10. A nethod
according to claim9, wherein the application |ayer protocol in the
gener at i ngogeepsousicl udes at | east one of a Session Initiaticaruser/oessegol and
H. 323 protocol. 11. A method according to claim9 or 10, wherein the
identification information in the generating step is an alias host
address. 12. A nethod according to claim 11, further conprising:

conmmunj cating with a nanme server thaé tra E\t es tggqlgl ias host address to

a hostingladeea Bost fiskd feidendidy hersarven@nd apyss tield 9 sPACIREE 05 SRLRer assPdiafed| ai m

12, whengign &g server in‘the communicating step stores a plurality
. Wit ﬁfi‘:ﬂf‘o ; . .
of alias host a reséles corresponding to the plurality of custoners, each

of the pl ug.alisystenfacadidar: thasy onclof dasnsd -Trappreiy theogatdveayno fitrtleddr ess  of
the server. 14. A nmethod according to any one of cl ai ein the

ne y, 9-13, wher
t el ephennéigheediip eRllgoh digis frompihgicalling statian the,identiticatign mﬁfgﬁﬂa&w@ %?gbge%ﬂsg Rch
via a pl i . trunks havi ng corresponding swtch
i denti Fgéﬁ%%én(%lg{gsﬁk- group information, the identification information
bei ng basedyon mhéthod sPploeilinglerphéiycsivicss/ovetmiatg nemprk,niometodon. 29 WO
02/ 076048 PCT/ US02/ 08588 15. A nethod according to any one of clainms 9-14,
wher ei ¢pmMssIEent i ficati on i nformati on includes a host field to identify

th and. field : , . . ry
the cal 11 n Sdind sHBhL Rk s Biiniche biEedl\in Ul YRl RTRAR LRt

f ur t hegtatenaral telepioneGRtw &ktassugiatkdowitls ofid @ia ploalicadf dus@netgt i on, wherein the
message contains the collected digits, the identification infor ti'ﬂon

bei ng  basedgenerating aguessagetaseprding;te  presoribed appligiior IMP%O%FO%%%EE theng

t el ephony. serVvi ¢ ver e . i Skng:  a:

comun’& a‘?”i%bH? %ﬁ%%ﬁ?té%ne&&eg me?%agar %eg% %c’ P&elg% f@@g g&g faég al rdee% tﬁlggﬁn%bon

est abl jdsMimiHg thé ofe cus@nheryaridh a called station froma calling station in a

t el ephone network associated with one of a plurality of custoners; . and
transmitting the message over the data network to-a server configured to route the call to
the called station based upon the identification information.

10. A method according to claim 9, wherein the application layer protocol in the
generating step includes at least one of a Session Initiation Protocol and H.323 protocol.

- 11. A method according to claim 9 or 10, wherein the identification information in the
generating step is an alias host address. | |

12. A method accordihg to claim 11, further comprising:

communicating with a name server that translates the alias host address to a host address
associated with the server.

13. A method according to claim 12, wherein the name server in the communicating sfep
stores a plurality of alias host addresses corresponding to the plurality of customers, each of the
plurality of alias host addresses mapping to the host address of the server.

14. A method according to any one of claims 9-13, wherein the telephone network in the
receiving step interfaces with a Class 3 switch via a plurality of trunks having corresponding

‘switch identification/trunk-group information, the identification information being based on the

switch identification/trunk-group information.
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a processor coupled to the communi cations interface and configured to
generate a nessage according to a prescribed application |ayer protocol to
est abl i shwohe/ooaks with the called station over the datapaetusozégsssvher ein
t he nessage includes information identifying the one custoner, the nessage
being transmtted over the data network to a server configured to route the
call to the called station based upon the alias host address. 18. A device
according to claim 17, wherein the application |ayer protocol includes at

| east one olf5-aAs&mdowcvrudmgitatanbﬁn@@&la}mﬂ9-&41dv11qrmﬁlegﬁimt6“wl?n 19. A device

CCOr 4B o bl el 05 4B o HAEHY Tl Bk ARRLALLGIY QPEBEPEARREON 1S an

alias evi cé atcordi ng clhaim elrn the

comMMuniiskep BSsociatedriltiCthe calipunALicAt es with a name server that is
configured to map the alias host address to a host address associated with

the server.1621A mxthsaceerdingdengy ape elocleimsihl 2 Jurthgicp@pHsifge name server
stor 5. &1 ualid ol B ot o 90) SRR, RSB AR WAL 1

of custoner®, e plira i as resses mapping to the

host  afight£ 8% i@bntifitatise fernatidR beigbavddan the collettedgligis. any one of cl ai ns
17-21, wherein the tel ephone network interfaces with a Cass 3 switch that
coupl es to kTheA gatworkgevirafos sepnorting telephonyt serviges oven? Aya neiovorp thodeyienas
PCT/ USQ2/ 08588 corresponding switch identification/trunk-group

i nf or TRIIPSK™& he i dentification information being based on the switch

i denti fi catd @mrhinibkics dntprfadefRhABRIred@ b reddve Asigaslirequestiepestiblighientasfia one
of clainms 17-22, wherein the identification informtion includes a_host
fiel d aal withemealfed station feony 2 ealling station iney telephone nesverkassaojated with gae ofdst oner
associ qt efi vviflh { herscgl(#]i ng station. 24. A device according to any one of
cl ai m@MFIYPTRECPErH ¥ he processor is further configured to coll ect

di gi ts from $heesssd doupled 36 theicommuiricatiofeintdrface and confignfedriogenaatelei ng based
on the collected digits. 25. A server apparatus for_ supporting. tel ephony
ser vi anessageaaccerdifig ta armeessbed anphieation layer protocol to establish the call with the called

station over the data network, wherein the message includes information identifying the one
customer, the message being transmitted over the data network to a server configured to route the
call to the called station based upon the alias host address.

18. A device according to claim 17, wherein the application layer protocol includes at
least one of a Session Initiation Protocol and H.323 protocol.

19. A device according to claim 17 or 18, wherein the identification information is an
alias host address.

20. A device according to claim 19, wherein the communications interface
communicates with a name server that is configured to map the alias host address to a host
address associated with the server. '

| 21. A device according to claim 19, wherein the name server stores a plurality of alias'
host addresses corresponding to the plurality of customers, each of the plurality of alias host
addresses mapping to the host address of the server.

22. A device according to any one of claims 17-21, wherein the telephone network

interfaces with a Class 3 switch that couples to the gateway via a plurality of trunks having
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apparatus conprising: a comruni cations interface coupled to a gateway over
the data network and to receive a nessage fromthe gateway, the gateway
bei ng comWDgurmem4s 0 recei ve a signal to establish a call Ppeortdsoznossss | ed
station froma calling station in a tel ephone network associated with one
of a plurality of custonmers, and to generate the nessage according to a
prescribed application |layer protocol to establish the call with the

call ed station over the data network, wherein tllgr,grssifage j ncludes, .
i nf or nearresaondiegswitsh idgntifiratipr/rupkrgraypdpformpfipn, theridentificafion op beinge

conmuny i Nt er: ] Iy € ute the call to the called

stati gﬂﬁé:sg(tzlagg eu%@&]‘:%tl %ﬁﬁi %@W@a@?’gg%ﬁﬂ%@aﬂ@fi on. 26. An apparatus :

accor di ng tp3.cAalericéaccontiap e anyt dre cfphime 47i28pwhayerthpidentficdtionncl udes  at

| east. one of a Session Injitiation Protocol arad H 3 ?i protocol. 27. An

appar ainfermagien innludes ados) figldioidentity soe senyie,raidp Yhbliclddpepaciy s g

i nfOrn@tsko%eria§soc?3@e<?\kfitﬁ‘ﬁleh&ﬁ}n asgﬂ{o ss. 28. An apparatus according to claim

27, fufther conprising: a nane server coupled to the gateway and confi gured

to map the 24.i adehsacandingssaiyor oflttisns 4B ewheratisthe pricedomistfhrthére

apparatus. 29. An apparatus according to clajm27, wherei n,tq{e,n me aerver

st or escanfignraddp coljecs ligitgiffoas thesatling gatienhe 1qeptiliexiop ARfiomgaHeR Remes based aRi t y

of cus O%ggédtecfgi%ﬁsm the plurality of alias host addresses mapping to the
0 e

host a i apparatus. 31 WO 02/ 076048 PCT/ US02/ 08588 30. An

appar atus ags.0AGeR@r hshasdtiis £ supportin gitelFphcih- seBicostoeca dath hetwioek,eldone
network interfaces with a Class 3 switch that couples to the gateway via a
pl ur al apparagds commiésnghavi ng correspondi ng switch identification/trunk-group
information, the identif.i iL.on. i nf i i i:

dent 11 cat F SRPEPOREGIOUETRE S liats HRblsy Rt aREREG AR T SEHER
one of medsAbdFromThd QateWhethé Fatéwisy bedgnédnitigaredito Fecelvefaigml ioosstablish adals a

host field to identify the apparatus, and a user field tq S,Pecify t he one
cust onwith aselied statéen fiwmia caHmgstation g a telephopp network associated with one of a

plurality of customers, and to generate the message according to a prescribed application layer

protocol to establish the call with the called station over the data network, wherein the message
includes information identifying the one customer; and

a processor coupled to the communications interface and configured to route the call to
the called station based upon the identification information.

26. An apparatus according to claim 25, wherein the application layer protocol includes
at least one of a Session Initiation Protocol and H.323 protocol.

27. An apparatus according to claim 25 or 26, wherein the identification information is
an alias host address.

28. An apparatus accdrding to claim 27, further comprising: |

a name server coupled to the gateway and configured to map the alias host address to a
host address associated with the apparatus.

29. An apparatus according to claim 27, wherein the name server stores a plurality of
alias host addresses corresponding to the plurality of customers, each of the plurality of a}ias host

addresses mapping to the host address of the apparatus.
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32. An apparatus according to any one of clains 25-31, wherein the gateway
is further. <configured to collect digits fromthe calling station, the

i denti fi cabioem7doms or mati on bei ng based on the collected acgiuss2/085388 A

net wor k device for supporting tel ephony services over a data network, the

device conprising: neans for receiving a signal requesting establishnment

of a call with a called station froma <calling station in a tel ephone

net work associated with one of .a plurality o stoners; Pdvmaans fQr

: f ¢ a
generat i ng %D-r@@%@@a@&@%oeﬁln@tq@ywnspés@%%%%r2§zﬁb‘|‘qr%‘atthfbﬁ 9PHORE NEAWEEc ol
to establish | 1, WM ' I . 3 k,
wher ei W?e{%ges%fstggé%gsls r?cﬁwd%gstﬁﬂﬁﬂ&%}%gnés P%%&%%@}é&ﬁ Lgénﬁ?g%gﬂlépcust nmer, the
mes s ag@rikghdtding SWisdH itiekdicane/tritie gibab anfoshaonk thedderifeatioreinfarnnfivgbeiag t o
route the call to the called station based upon the identification
i nf or neasedon theswihddentifisatinnsisunk-grgup fermation33, wherein the application
| ayer protogol ,includes at ,.least an f S} .t atq o ar ocol and
H. 323 prot O%&Anggpar%tuag%o&cgn%@c%n cﬂngé)?F lgﬂ% a?s%b’ggh%ghg&l%v\ﬁe er%&lﬁht he

i dent i fkdritation indhdes Ahbitaield & identifpthephasis, adis exs fielao spedi@theene
according to claim35, further conprising: neans for communicating with a

name sestospertabsociatedawmith reeosllingesstationas host address to a host address

associated Wth the server. ..37 i i i . in the
name ser ve_rﬁst}gpé’gpaéa%f ﬁ?cgfqlfl%tooqe\ygq%fgé)gglaﬁﬁsg?g'ng&rg}éés@ggh%%%‘g%plgng| neg' to
the pln@lslided t9Toltdes H%’if? fom @eehlliaf statien,pheltdehiificatioh iwfoirastidndsing Bided\6h

02/ 076048 "PCT/ US02/ 08588 addresses mapping to the host address of the

ser vertheS@HeCAettkéBitS;_e according to any one of claims 33-37, wherein the
trunks. havi T SoEreERRurAET SPtding eiafoRy rpbil i R B o,
the i depigdsifati on i nformation being based on the switch
identification/trunk-group information. . )
means for receiving a signal requesting establishment of a call with a called station from a
calling station in a teléphone network associated with one of a plurality of customers; and
means for generating a message according to a prescribed application layer protocol to
establish the call with the called station over the data network, wherein the message includes
information identifying the one customer, the message being transmitted over the data network to
a server conﬁgured to route the call to the called station based upon the identification
information.
34. A device according to claim 33, wherein the application layer protocol includes at
least one of a Session Initiation Protocol and H.323 protocol.
35. A device according to claim 33 or 34, wherein the identification infonnation is an
alias host address. |
36. A device according to claim 35, further comprising:
means for communicating with a name server that translates the alias host address to a
host address associated with the server.

37. A device according to claim 36, wherein the name server stores a plurality of alias

host addresses corresponding to the plurality of customers, each of the plurality of alias host
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39. A device according to any one of clains 33-38, wherein the
identification information includes a host field to identify the server,
and a usewofmemba4t 0 specify the one custonmer associ ated wcrhusobesseal | i ng
station. 40. A device according to any one of clainms 33-39, further
conprising: neans for collecting digits fromthe calling station, wherein
the identification information 1is based on the collected digits. 41. A
conput er -r eadabl e nedi um carryi ng one or nore sequences of one or nore

i nst r wrddresses manpirgingbe bosi gddiessepiHbhseredr vi ces over a data network, the one

or nore segueng %%w%g a%c&?cgﬁg EOOW Shel JFSfiHE 858 '?,swf-lé}gilnlfﬂé {ét phOd AtkbHONS

whi ch, when éxecute r"nore processors, cause € ohe or nore
pr ocesigrBicésowitle b [Qse3tundtch tvips platality efeunkishgviag sogespbndiaguwitth ng
establishnent of a call with a called station froma_callin station in a

t el epHéaetifiratioR/imnkngees intosaatipn, theidentication inferanatiop bemng by € SWHRR
gener at,l -Eﬁﬁ I COFdi 0 a prescribed application |layer protocol
to'esplg%ﬂ%‘%n e ﬁggrﬁ%ﬁg{cgb?ﬂ%&'cal | ed station over the data network, ,
wher ei n t he3gres slagiee aekdiflg so anyf cierdclaims 33-08whéryinnbe idestificationust oner ,
wherein the nmessage is transmtted over the data network tg server

conf i gofasmatien inslidss ¢ hestdiald toridentii theerves apd sruserfigld iutpegity Herang
identification i r han. ) onput er - r eadabl e nmedi um according to

cl ai m%‘f&%ﬁ%ﬁ%‘ﬁt&h‘gﬁﬁag%ﬁaggéi%@o ayer protocol in the generating step

i ncl udes at4(. eqagleviepacddtding feasi o of Biairma83-09, Mrthéranalprising: H. 323 prot ocol .
43. A conputer-readabl e nedi um according to claim4l or 42, wherein the

i denti fi catmesns fonedienting digits fomitbe galling stationy wWhegsin fhe identificatien ation
addr ess, 44. conput er .r.eadabl e nmedi um according to any one of clains

41- 43,18\Rﬂsee§é)|n'r?h?ﬁ§%8%e§dl%}?s' nore processors further performthe step of 33

WO 02/ 076044, PCThpRidt-0&dBS e niuditinl bareyihg Ok W¥ thbreadequidneessefrone or trivad
transl ates the alias host address to a host address. associated with the

ser verinstngtions fogsppnosting telephomesandaesutyiche data aehiprk.dhe pag of mare sGARENEES O he

A SSie'ot more II’ESIPI%CUOI’IS including instructions which, when executed by one or more processors,

cause the one or more processors to perform the steps of:

receiving a signal requesting establishment of a call with a called station from a calling -
station in a telephone network associated with one of a plurality of customers; and

generating a message according to a prescribed application layer protocol to establish the
call with the called station over the data network, wherein the message includes information

| identifying the one customer, wherein the message is transmitted over the data network to a

server configured to roufe the call to the called station based upon the identification information.

42. A computer-readable medium according to claim 41, wherein the application layer '
protocol in the generating step includes at least one of a Session Initiation Protocol and H.323
protocol.

43. A co'mputer-readable medium according to claim 41 or 42, wherein the identification
information in the generating step is an alias host address.

44. A computer-readable medium according to any one of claims 41-43, wherei:n the one

or more processors further perform the step of
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comuni cating step stores a plurality of alias host addresses correspondi ng
to the plurality of custoners, each of the plurality of alias host

addr esseswoapprdgs t o t he host address of the server. 46. ARCT/US02/08588

conput er -r eadabl e medi um according to any one of clains 41-45, wherein the
t el ephone network in the receiving step interfaces wwth a Cass 3 switch
via a plurality of trunks having corresponding switch
identification/trunk-group information, the identification infor i on
bei ng basedcummunigating Vith anawa seERas trmsiates the é]wa destiadfitseniog kst ;T%}T?SSA
conput er - r.eadabl | Mm according to any one of clainms 41-46, wherein the
i dent i Fres ?etleonwl%tlhﬁpggerq'fba#i on in the generating step includes a host field to
i dentify thgs sgressiputeriehdablewseliurh aedodding teplaitn 44, witeeinmiee wansd @mer in the
associ ated with the calling station. 48. A conputer-readabl e nmedj.um

accor déomymuicating Bemsteres 8 mglfﬁlﬁy 41 aligs hoghaddegssesiopaegnopdingto therplurglity s sor s

furth f h f eollect L Qi ' Mels
wier o srsleerh g P RERRRY of it AR A el BT R B UG
49. A conpuié Ngl coMipurésdablendith AGoor@hg Rhayore eIl ¢lains 4 DMS] wherdiatthe

network, the systemconprising: a trunk side interface configured to -
r ecei vtelephgnaymeaivotkoingke zebeiviig stepdaterfaggstwithea Class dgwiehviagrplumhtyafdrunks | i ng

station in a tel ephone .net.work. associ at i 0 wrality of

cust on#'¥18 PP “?31%“?%@%“&?8&%@%%@%%% @A "%fﬁren%}{r%t? h,&leg‘li g |C%%denr face and
conf i GiFsfhatiOn 86MEMHAs oA th@%ﬁ%ﬂe@tﬁ?@ﬁ@ﬂ&ﬁlnk-@rﬁlpﬁﬁm%diﬁd appl i cation

| ayer protocol to establish the call with the called station over the data

net wor ki andl7.aA cotpnterfréadnbleanadiumn eeconditig teanyoeiod glams ¢ br48cyhereinghe

i dentifier.associated. w.th the one cust [ PN . ihgl.udes
he | dSRRETRERS reomBiatrdt £0e Be el MRS 2 pUREIFR B e RRERAR: iRl
the Caﬁs'e?ﬁel%tté%b&'ﬂl?ltlﬁ@&% HRMdr AssotAeAill B calfiflg sAtisy.st em accordi ng to
claim49, wherein the application |ayer protocol includes at |east one of

a Session |48.t Azpbmpntepreadablemegiim ppcdpding foanycaste of gleimgd b47 obwgia the one
PCT/ USO02/ 08588 51. ft@gls%st?m §§ggtre§iopg to claim49 or 50, wherein .the
i dent i 95 TBPTEREOGHSOTF PRI O g &S '

collecting digits from the calling station, wherein the identification information is based

on the collected digfts
| 49. A computing system for providing telephony services over a datq network, the
system comprising:
a trunk side interface configured to receive a signal to establish a call with a called station
from a calling station in a telephone network associated with one of a plurality of customers;
a signaling interface coupled to the trunk side interface and configured to generate a
message according to a prescribed application layer protocol to establish the call with the called

station over the data network; and

an identifier selection module configured to select an identifier associated with the one
customer; wherein the message includes the identifier is forwarded to a server configured to route

the call to the called station based upon the identifier.

50. A system according to claim 49, wherein the application layer protocol includes at

least one of a Session Initiation Protocol and H.323 protocol.
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52. A system according to claim51, wherein the alias host address is
mapped by a nane server to a host address associated with the server. 53.
A systemwoaendionyy to claim52, wherein the nanme server stamasozogBairality
of alias host addresses corresponding to the plurality of customers, each
of the plurality of alias host addresses mapping to the host address of
the server. 54. A system according to any one of clains 49-53, wherein the

trunk side interface couples to a pluraljty of trunks having_ correspondin
swi t ch i dentl-f Asystemraceqrding-to elsim 49i0npByr Weareia fhe idpatificy dnan 41iag Poﬁtéldﬁ@?gbas edg
on the swit hdent i fi ' = ' .

accordi ng t?a%fy%%% aggoa}yng?érréfagﬁlﬁ %’?1‘?9& lgrtgél %E@ékt?@gﬁe??*sir@aﬁ% ﬁt(l:)?l? gs ea

host  der@r o & Bodtdaatesd dsbdifted aithahe seanet. a user field to specify the one
custoner associated with the calling  station. 56. A system according to

any one of %l.afmsystag-ageprdingrte glaim Senwhereinithe name sarve staseppplyealignel #idnpt i ng

dul d h g - 5] i i
i gi t PR’ Gt po e G g R R S PETBE SpefThe Bl Aly bERRGET e
col | ecf{deessisdhipingd the host address of the server.

54. A system according to any one of claims 49-53, wherein the trunk side interface

couples to a plurality of trunks having corresponding switch identification/trunk-group
information, the identifier being based on the switch identification/trunk-group information.

55. A system according to any one of claims 49-54, wherein the identifier includes a host
field to identify the server, and a user field to specify the one customer associated with the cal'ling
station. '

\ 56. A system according to any one of claims 49-55, further comprising:
a voice response and prompting module coupled to the‘trunk side interface and

configured to collect digits ‘from the calling station, the alias host address being based on the

collected digits.
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