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" METHOD AND APPARATUS FOR ROUTI NG | NTERNET CALLS TECHNI CAL: FI ELD OF
THE | NVENTI Qb 97738851 The present i nvention rel at espci/ose7@8saer al
to t el econmuni cati ons signal processing and nore particularly
to a nethod.-and apparatus for routing knternet calks. 5 " BACKGROUND
OF THE INVENTION =~ = ° As access denmnd on.the Internet or.with -
on-1line . % services grows, a proportional increase in the stress on
t'el econmuni cat i ons equi pnent occurs to support the access 10 demand.
Subscri bers typically access the Internet through '

METHOD AND APPARATUS FOR ROUTING INTERNET CALLS

TECHNICAL FIELD OF THE INVENTION
The present invention relates in general to

telecommunications signal processing and more particular19
to a method and apparatus for routing Internet calls.
5 - )
BACKGROUND OF THE INVENTION
As access demand on the Internet or with on-line

services grows, a proportional increase in the stress on
telecommunications equipment occurs to support the access
10 demand. Subscribers typically access the Internet through
one or more Internet Service Providers. Each Internet
Service Provider is -generally accessed by subscribers using
discrete 1local telephone numberé that provide broad
coverage into a public switched telephone-network. Access
15 to the Internet Service Provider is typically a free local
call where the local exchange:carrier receives no revenues
for the telephone usage. Internet Service Providers
terminate in end offices of the public switched telephone
network using conventional subscriber numbering plans. No
20 control exists as-'to Internet subscriptiéns, local
telephone number assignments . for Internet Service
Providers, or locations of Internet Service Providers.
Internet traffic between subscribers and Internet Service
Providers is mainly routed through the existing public
25 switched telephone network over the same trunks that carry

voice, facsimile, and data calls.
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hol di ng “'n%fgutes. This 1s expected to increase as the Internet

10 continues to grow. Current end office switches within the

public switched telephone network are not configured to

support extended access to the Internet. The increased

average call holding times of Internet calls place a strain

on the public switched telephone network that affects the

15 quality of service provided to and expected by the local

subscriber. The public switched telephone network is no

longer able to.provide effective universal services to its
customers while meeting the growing Internet demands.

Increased average call holding times decrease the

20 carrying capacity of trunks and, because the calls are

typically free, decrease toll call revenue per trunk as a

result of the increased content per call. Though

additional trunks may be installed to suppbrt the increase

in call holding times, such additions increase trunk group

25 costs and operating expenses. Congestion occurs within the

public switched telephdne network as customers attempt and

re-attempt their calls. Service quality suffers resulting

in increased customer dissatisfaction and increased service

costs. Expensive and complex switch reconfigurations would

30 be needed in order to relieve the congestion on the public

switched telephone network caused by Internet calls.

Therefore, it is desirable to reduce the congestion in the

public switched telephone network caused by the 1long

holding times of Internet calls.

* . ’



5 three to five mnutes. However, average call holding tines

Iﬂterpet calls dis significantly. |onger. -Current - esti-mat es
that Internet and siml|ar services have rai sed the t gicaiusiiensoe
cal | hol di ng™MAMEPY over ten mnutes. This is expected to
increase as the Internet 10 .continues t grow. Current end office
switches, within the - o publlc -swi t.ched. telephone net wor k ‘are not
configured to - " support extended access to the Internet. The

i ncreased . [ age ot 'nRRJ times of Internet calls place a
strain el ephone network that affects the

for

are -

15

qual ity of service ﬁrqmu<h§jﬁQ@esﬁdnaxpéét@ﬂnget?EPW%E%ﬂted ‘that @,peed; per .

The public swi pghed iglaphene aekwehkigiends avomua;wgedsn@é&teldro o owi d

e

~effectiveeuniversal sefyvices to its ust onpr s nme t|n t
% growi ng, I nt er nepbddAgRYEEched” teleph°“?rﬂﬁ§§ﬁ£ki%giﬁ%ﬁyq 3?\ g Sqﬁlnes

?eereaffstpe ZngescaErymmgfﬁapaeauysof Umumhsoaﬂdncbemamhethbepmabbsuar
ypically free, decrease tog r . kr t
the increased ™EBRLEHL tl"8§I +m§ a‘ﬁi%#%tﬂ% of iJ(%tiaéol%lalrtm:er et Eds
be installed tareuppuotlldhé |hb&%aseubstantlalrﬂ-kcalqlmfmt@g Ofre FeGeh
addi ti ons incr %ésd&%ﬁeggaioaad%pmbmg Sa 856 DPEER! LAEKERATRSional
Congestion occurs w lic switched tel ephone network as
custoners attemppcaaging of I’F"eﬁ%ﬁteri’@t Ysheir call's. Service quality
suffers 1gesu| ting Accordimygifer&asafbsdiziaeroflianatprdsaiy dnvention,

i ncreased servi

e .
of

L onals t runks may

. ., EX
reconfigurati oﬁg‘g\fﬁullﬁ §589%%8 ﬁ%gggé[a}/aﬁmgér]dfecpqpé%rﬁg r‘Prk‘heneé:or?gaelst i on

on the public that imuliudesedatgicsphon€ metdemsk EauRaNMArY ntle nanadgm| s.

Therefore, it ig ggférc?pll%tteQ'rfeQd‘é‘&QlEh?eCPBGééé'bedlnatphﬁ:llc smtranteuc

swi t ched telepﬁoﬂe net wor k caused t he hol di ng ti
Internet cal | stelephone network lntoya dlgltag data format. qU1 qﬁ?

15 adaptation unit converts the digital data format into ATM
cells. A network interface transports the ATM cells to an
Internet Service Provider over an ATM network separate from
the public switched telephone network. The ATM cells for
the Internet calls include addressing information generated

20" | by an ATM addressing unit in conjunction with the signaling
protocols of an SS-7 network for determining the
appropriate destination of the Internet calls.

The present invention provides various technical
advantages over conventional Internet call processing. For

25 example, one technical advantage is to re-route Internet
calls off of the public. switched telephone network.
Another technical advantage is to avoid placing Internet
calls onto the public switched telephone network. Yet
another technical advantage is to transport Internet calls

30 in asynchronous transfer mode cell format over an
asynchronous transfer mode network to an Internet Service
Provider. Other technical advantages are readily apparent
to one skilled in the art from the following figures,

descriptions, and claims.
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3 " SUWARY OF THE | NVENTI ON Fromthe foregoing, it may
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i nvention, a nethod and appardtus of routing Internet calls are -’
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FIGURE 2 illustrates a block diagram of an Internet

10 call through the telecommunications switched network:
FIGURE 3 illustrates another view of the
telecommunications switched network;
FIGUREs 4A-C illustrate call control procedures at
different congestion points wifhin the telecommunications
15 switched network;
FIGURE 5 illustrates a block diéqram of an Internet
routing element within the telecommunications network:
FIGURE 6 illustrates a Dblock diagram of an
asynchronous transfer mode multiplexer o¢f the Internet
20 routing element;
FIGURE 7 illustrates a block diagram of a line access
switch within the telecommunications network; and
FIGURE 8 illustrates a process flow for processing a
call through the line access switch.

25
DETAILED DESCRIPTION OF THE INVENTION
FIGURE 1 is a block diagram of a telecommunications
switched network 10. Telecommunications switched network
10 includes a local publié switched telephone network 12
30 and an Internet data network 14, Public switched telephone

network 12 includes a plurality of end offices 16, a
plurality of local tandem switches 18, and a plurality of
tandem switches 20. Znd offices 16, local tandem switches

18, and tandem switches 20 are interconnected by a
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protocols of an SS-7 network for determning the appropriate
destination of the Internet calls. The present iwaventi.on
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- ' network 14 may also include line access switches 26 coupled
to Internet routing elements 24 and public switched
10 telephone network.12. A signal transfer point network 28
provides control, management, and administrative functions
for public switched telephone network 12 and Internet data
network 14. ' *
' Conventional operation of public switched telephone
15 network 12 provides for routing of Internet calls through
the same configuration of trunks 22 used to route voice,
facsimile, and data calls.- In order .to avoid installing
additional trunks 22 to relieve trunk congestion within
public switched telephone network 12, avoid installing more
20 cross-points to relieve concentrator congestion within end
offices 16, and avoid replacing existing equipment within
public switched telephone network 12, all necéésary to
handle the longer hold. times caused by Internet calls,
Internet data network 14 provides a means to re-route
25 Internet calls and eliminate the effect Internet calls have
on public switched telephone network 12. Internet calls.
may.bé re-routed onto modem trunks 30 from either local
tandem switches 18 or end offices 16. Internet cails may
also be re-routed away from public switched telephone
30 network 12 onto modem lines 32 by line access switches 26.
FIGURE 2 shows how an Internet call is transferred
from a local sﬁbscriber 40 to an Internet Service Provider
42 within telecommunications switched network 10 after
entering public switched telephone network 12. For
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represent |ike parts, in which: FIGURE 1 illustrates a

bl ock diagram: of a ' t el ecommuni cati ons sw tched network; _
FI GURE 2 iYo4ghgsai es a bl ock diagram of an Internet 10  pe@hisoingisg@uah the
t el econmuni cati ons sw tched network; FIGURE 3 Illustrates.
anot her view  of the ~ - telecorgwuni cations sw tched network;
FIGUREs 4A-C illustrate call control procedures at - di fferent
congestion points wthin the t el ecommuni cati ons 15 swi t ched network;
FIGURE 5 illustrates a bl ock diagram of an Internet routing el enent
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a block di sgi@Redt eléahone netﬁéb’@cmomuﬁlﬁé&ﬂﬁtf %{acrso%%t%kk' phexer of
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problems occurring within Internet data network 14. End
office 16 or local switch 18 accepts the Internet call and
routes the Internet call to an appropriate Internet roﬁting
element 24. Internet routing element 24 terminates the

15 analog signals received from public switched telephone
network 12 and adapts the call into asynchronous transfer
"mode cell format. The asynchronous transfer mode cells are
multiplexed for transmission across an asynchronous
transfer mode network 46 to' the appropriate Internet

20 Service Provider 42,

FIGURE 3 is another view of a telecommunications
switched network 110 shdw;ng potential congestion points
due to Internet traffic. Telecommunications switched
network 110 is shown separated into a public switched

25 telephone network 112 and Internet data network 114. For
conventional operation, calls originating from a telephone
subscriber 139 or a computer subscriber 140 and destined
for an information service provider 142 are routed through
public switched telephone network 112. - Public switched

30 telephone network 112 includes local access switch 126,
originating end office switch 116, a tandem switch network
120, and terminating end office switch 117, all under the
control and supervision of a signal transfer point 128.
Since calls destined for information service provider 142
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5 plurality of trunks 22 in order to provide adequat.e nmeans
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subscriber to a tination subscriber in communi cation with end
. offices 16. Internet data network 5- .14 i’nct udes Internet routing -
el enents ‘347t hat ,Berform’ SWi tchl ng,functions. for, tnternet Calls
s're-robted from ‘publ ic switched tel ephone network 12. | nt ernet
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to-Internet routing elengnts Ubllcil cl tele hone
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‘mandgement-; aﬂd{"a:demmtst aatesa,fmmigeemion pomt‘soropcudnhm:lst\mmc}"mmblm

“tel'ephtne netwolk; %é% Ehéf%ﬁﬁgkg A&ﬁdﬁ k 112, nﬁgﬂgé%g}on occursﬂ&FLthé i;

‘Conventi onal opera switened tél'e
:‘provi des % or , rtinpsnyiden nﬁéﬂﬁetatcaprsgvhﬁﬂ:m end offiRre sgwatch. 116,

- configuration qfog é‘H\ﬁ%nZ?oé@@pstPnrQHéet‘thﬁenetwork akacsdldne . sv¥bHlat a
call s. | n order to avoid installi additional trunks 22 to relieve

trunk congesti dH&WQRf nl20, and ﬁ?&qecstéﬂf‘t EEQHIFeFEp%ﬁet?I’é‘HEﬁ%’!LQZ end, oi d
installing norea20term{fi&SEngoend Sof Pidee| seMeIC ANCRNt T cORGASIdrO b
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public sw tched phone networ k necessary
Ionger W d ti reserigeaesed bysWifchr n@pdcalnlee;work trunkmg arrangements,

resulting in call denial. Data subscribers and voice
subscribers may experience no dialtone, slow dialtone, and
all trunks busy signals due to the degradation 4n the
network quality.

15 In order to alleviate the congestion on public
switched telephone network 112, calls identified as
originating from a subscriber 139 or 140 and destined for
an information service provider 142 are redirected £from
public switched telephone network 112 onto Internet data

20 network 114, Internet data network 114 includes a data
switch network 146 that receives line side redirection of
data calls from local access switch 126 to alleviate the
subscriber side congestion and 6riginatinq end office
switch 116. Data switch network 146 also receives trunk

25 side redirection of calls from originating end office
switch 116 through an Internet routing element 124 in order
o alleviate trunk network congestion at .tandem switch
network 120. Data switch network 146 also receives trunk
side redirection of data calls from tandem switch network

30 120 in order to alleviate congestion at terminating end
office switch 117 through an Internet routing element 124.
Data switch network 146 then appropriately routes data
calls to information service provider 142. 1Identification
and redirection of data calls is performed by signal
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‘Internet calls may -al so be re-rout & ‘away from public swi tched

‘t el ephone 30 network 12 onto nodem lines 32 by |line access sw tches 26.
FI GURE 2 shows how an Internet call is transferred froma | ocal
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Internet calls fromtrunks 22 within public 'swi tched tel ephone
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I's perfornmed syddids MiAly GiPeirkCREd LELEPRANE BRAVWCEKonl olic switch
telephone network 112. The identification process is

10 performed by signal transfer point 128. During a normal
call processing sequence, line access switch 126 converts

the analog POTS signal coriginating from a subscriber 139 or

140 to a digital DSO signal and forwards that signal to
originating end office switch 116 to begin call proqéssing.

15 Call requests that cannot be locally connected generate an
SS7 message that is forwarded to signal transfer'point 128.

The call is completed when an SS7 message arrives back from

signal transfer point 128 with instructions on routing.

When signal-transfer point 128 determines that the céil is

20 being placed to information service provider 142 during its
digital analysis process on the called party address, it
initiates a coordinating sequences of messages that allows
originating end office switch 116 to disconnect the call,

and free the matrix and free the trunk resource between

25 line access switch 126 and originating end office switch
l16. Signal transfer pdint 128 directs line access switch

126 to divert the call from originating end office switch

118 trunk resources to another resource, such as a

_ dedicated DS0/DS1 circuit or a modem from internal pool
30 with an ATM connection, that bypasses public switch
telephone network 112. Data switch network 146 then cross
connects the resources between line access switch 126 and
information service provider 142. Line access switch 126

contlnues to monltor the subscriber drop throughout the
. R ."‘ - X —-t' ".. 1 ~~ .
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116 and line access switch 126 in order to update their
call status. All control information exchanges between
signal transfer point 128, line access switch 126, and
originating end office switch 116, are accomplished using
standard signaling messages (such as Q.931) over standard
interfaces.

Though 1line side redirection alleviates congestion
directly at originating end office switch 116 ahd
indirectly at tandem switch network 120 and terminating end
office switch 117, trunk side redirection is performed to
directly eliminate trunk network congéstion at tandem
switch network 120 and terminating end office switch 117.
Trunk side redirection is pe}formed at originating end
office switch 116 to adjust congestion at tandem switch
network 120 and trunk side redirection is also performed at
tandem switch network 120 to address congestion at
terminating end office 117.

In order to successfully divert data calls from the
trunk network of public switched telephone network 112,
signal transfer point 128 identifies calls originating from
subscriber 16 or 18 and destined for information service
provider 142. During a normal call processing sequence,
originating end office switch 116 detects an off-hook
condition at subscriber 16 or /18 and generates an SS§7
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redirection ofienddes 1ﬁﬂ0fﬁl(3dé§ nehé nG:aQ.fld &h f laCeresourcesWi $66n 156 t&rough
an Internet régjlca %n89bs Zélkgu or a modem from an internal pool
with an ATM connection, that bypasses public switched
telephone network 112, . Data switch network 146 connects
1s the resource between originating end office switch 116 and
information service provider 142. Originating end office
switch 116 continues to monitor the subscriber drop
throughout the call. Once it detects that a subscriber has
gone on-hook, originating end office switch 116 signals
20 signal transfer point 128 through the SS7 network so that
the call's connection can be torn down and the resources
made available for other calls. If the dlsconnect-
originates at information service provider 142, signal
transfer point 128 detects the condition and notifies
25 originating end office switch 116 so that it can update its
call status. ' : _
Signal transfer point 128 works similarly with tandem
switch network 120 to redirect data calls from public
- switched network 112 onto Internet data network 114 in
30 order to alleviate congestion at terminating end office
switch 117.
Signal transfer point 128 determines where an Internet
call is to be redirected by maintaining a call detail
record of calls through'telecommunications switched network

L 3



to alleviate trunk network congestion at . tandem sw tch network 120.
Data switch network 146 al so recei ves trunk side redirection'of data

calls from tﬁ&dﬁw tch network 30 120 in order to all evPCI/esoaOsgesti on
at term nati office switch 117 through an Internet routing

el ement 124, Dat a.swi tch network. 146 ?‘hen appropriately routes data

~‘eal s to information service provider 142. 1 dentification -and : )
redirection 6f data cal I's~is: perforned by signal -t WO 97/ 38551

PCT/ US97/ 05387 dentif . . ’
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public switched telephone network 112 at the trunk side of

originating end office switch 116. Those subscribers

10 jdentifies as low density Internet subscribers by signal

transfer point 128 may traverse through public switched

telephone network 112 with redirection not occurring until

somewhere within tandem switch network 120. In this

manner, intelligent rerouting of data calls can occur to

is avoid congestion and provide smooth call routing within

public switched telephone network 112, _

Signal transfer point 128 may attempt to redirect the

Internet call away from public switched telephone network

112 at any and all of the redirection points discussed

20 above. 1If 'a designated route to Internet data network 114

is busy or not available, the Internet call overflows for

routing back through public switched telephone network 112.

Once the Internet call_ovefflows back to public switched

telephone network 112, the Internet call may be routed

25 through alternate paths to Internet data network 114 in

higher level offices, once again achieving the goal of

removing Internet traffic from the public switched

telephone network 112. The Internet call traverses through

the entire public switched telephone network 112 only as a

30 last resort in the event there are no other resources

available to redirect the Internet call onto Internet data
network 114. |

FIGUREs 4A through 4C show the call control for

redirecting Internet calls off of public switched telephone
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| ocal |y connected generate an SS7 gpssage that is forwarded to signal -
transfer point 128. ‘The call is conpleted when an SS7 nessage arrives '
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t he
PCT/ US97/ 0538¥ithin a 51gnal control point 152 in conjunction with an

administration unit 153. Signal control point 152 returns
a translated called number to originating office switch 116
through SS7 interface 150. .Originating end office switch

1s 116 routes the call based on the translated called number
response. Originating end office switch 116 sets up an
ISUP call between line .access switch 126 and a master
controller 154 of signal transfer point 128. Master
controller 154 passes control and routing information for

20 information service provider 142 to line access switch 126.
Line access switch 126 provides an interface to data switch
network 146 and routes the Internet call through data
switch network 146 to information service provider 142.
Line access switch 126 issues a subscriber busy signal to

25 originating end office switch 116 to indicate that
subscriber 18 is off hook. '

FIGURE 4B shows redirection of a trunk side Internet
call at orlginatlng end office switch 116. An Internet
call originates from subscriber 140 to originating end

30 office switch 116. originating end office switch 116
provides 'dial tone and collects digits entered by
subscriber 140. In response to the digits collected,
originating end office switch 116 queries signal transfer
point 128 through an S87 messaging protocol. Signal

‘%



9 call, as would be perfornmed for any call. Upon detecting

that the subscriber goes on-hook, |ine access swt '
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edi cated - "‘DSO'DSI circuit or, ATM nmodem connecti on can be Torn down
card’ made avai l-abl e for ot her cal I's. ~-1f.the line di sconnect
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Internet routing element 154 establishes the connection for
the Internet call onto data switch network 146.and provides
the interface with data switch network 146.

15 FIGURE 4C shows redirection of a trunk side Internet
call at tandem switch network 120. Subscriber 140
originates an Internet call through originating end office
switch 116 and to tandem switch network 120. Tandem switch
network 120 queries signal rransfer point 128 through -the

20 SS7 messaging protocol. The SS7 message received at SS7-
interface 150 and routing instructions are obtained from
s_gnal control poxnt 152. Signal control point 152 returns
a translated called number to tandem switch network 120
through SS7 interface 150. Tandem switch network 120 sets

25 up an ISUP call between jts associated Internet routing
element 144 and master controller 1534 of signal transfer
point 128. Master controller 154 obtains routing
information for information service provider 142 from
signal control point 152, in conjunction with

30 administration unit 153, and passes control and connection
information to Internet routing element 144. Internet
routing element 144 establishes the connection and provides
the interface with data switch network 146. The Internet
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telephone net wor k
element 24. Network terminators 54 provide the signal

interfaces to and from telecommunications switched network

10. Matrix fabric subsystem 52 provides the switching and
cross—-connect functions for Internet routing element 24.
Resource subsystem 56 provides subrate data multiplexing,
multi-point Jjunction, digital matrix bridge, and ATM
multiplexing functions. Routing and _transportétion of
Internet calls is performed through ATM multiplexer 58.
FIGURE 6 is a block diagram of ATM multiplexer 58.
ATM multiplexer 58 includes a pool of modems 60, a control
processor 62, an ATM addressing unit 64, an ATM cell
édaptation unit 66, a backplane interface 67, and a network
interface 68. In operation, an Internet call is routed to
ATM multiplexer 58 over a backplane 70 of Internet routing
element 24. The ‘Internet call 1is processed by the
appropriately assigned'modem 60 in order to convert from
analog format into digital format. The digital data
generated by modem 60 is converted into AIM cells by ATM
cell adaptation unit 66. Addressing information is placed
into the ATM cells by ATM addressing unit 64 in response to
the determination of the destination by control processor
62. ' Control processor 62 communicates with signal transfer
point network 28 to obtain the destination information from
the signaling protocols of SS-7 network 44. Once the ATM
cells have been generated and contain the appropriate
;ddressing_inﬁormation, the ATM ce}ls are transported to

-
..

Data swi_tch netmork 146 connects



15 the resource between originating end office switch 116 and

I nformati on service provider 142. Originating end office + switch 116
continues tQuupigdssy’ the subscriber drop t hr oughout pdyusvaksss? Once
it detects that a subscriber has . gone on-hook, originating end
office switch:116 signals 20 .  signal fBansfer point. 128 t hrough the SS7
network so:that . . -t he caII S conneetion can be torn .down and the il
_ resousces - nade avadi-abfe'=-for - other* calls. - Tf t he dlsconnect
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WO 97/ 38551 digital loop carrier remote termingdC82JSO Repgd®ey terminal

11 82 includes a channel bank assembly 84 to service wire line
subscribers. Remote terminal 82 also includes a fiber bank

10 assembly 86 to provide fiber optic connection services to,
éubscribers through optical network units 88. A common
control assembly 89 .provides control and interface
functions with central terminal 80 for channel bank
assembly 84 and fiber bank assembly 86. Central terminal

15 80 includes a common control assembly 90 to provide control
and interface functions with signal transfer point network

28 and remote terminal 82. Common control assembly 90 also
interfaces with channel bank assemblies 92 and ATM
multiplexer 94. Channel bank assemblies 92 provide

20 communication to and from end office switch 16 of public
switched telephone network 12.  ATM multiplexer 94 provides

the access for Internet calls to Interface routing element

24 and has a similar structure to that of ATM interface 58.

FIGURE 8 shows the process flow of calls through line

25 access switch 26, At proceés step 100, a subscriber
initiates a call that is routed through remote terminal 82

and central terminal 80 to end office switch 16. End

office switch 16 determines at process step 102 whether the

- call is a trunk call for public switched telephone network

30 12. If not, end office switch 16 performs local call
brocessing at process step 103. If the call is a trunk

call, signal transfe; point network 28 determines at
process step 104 whether the call is an Internet call. If

not, end office switch 16 performs normal call processing



110. For exanple, subscribers identified as heavy Internet

subscri bers by si-gnal transfer point 128 may be |ine side
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103.
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different Internet route is available to handle the

Internet call. If the pool of modems was properly

configured to handle the Internet call, central terminal 80

of line access switch 26 connects the subscriber to the

20 appropriate modem at process step 112. Central terminal 80

disconnects the Internet call from end office switch 16

such that the Internet call now will not be processed over

public switched telephone network 12.

Central terminal 80 determines at process step 114

25 whether the subscriber was.successfully connected to the
- appropriate modem. If not, then process flow proceeds back -

to process step 106 to determine if a different Internet

route is available to handle the Internet call. If

subscriber to modem connection was successful, ATM

30 multiplexer 94 begins generating and transporting ATM cells

to ATM network 46 either directly or through backplane

interface 67 and network interface 68 of Internet routing

element 24. Central terminal 80 associates a do not

disturb service with the subscriQQF at process step 116 and
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Internet calls. Internet calls are routed to an Internet
data network that includes an Internet routing element and.
a line access switch. The Internet routing element and the
line access switch employ ATM multiplexers that connect the
Internet calls to a pool of modems and convert the digital
data generated by..the modems into ATM cells for
transmission to Internet Service Providers over an ATM
network. The ATM multiplexers work with a signal transfer
point network and an SS-7 network to generate the
addressing 1nformatlon for the ATM cells.

Thus, it is apparent that there has been prov1ded, in
accordance with the present invention, a method and
apparatus for routing Internet calls .that satisfy the
advantages set forth above. Although the present invention
has been described in detail, it should be understood that
various changes, substitutions, and alterations can be made
herein. For example, though the present invention has been
described with reference to Internet calls,: other types of
calls with longer than average holding times may be routed
in a similar manner. Other examples are readily
ascertainable by one skilled in the art and may be made
without departing from the spirit and scope of the present

invention.
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a tandem switch network operable to transfer
telecommunications signals for calls routed to and from the
originatinq end office switch;

a terminating end office switch operable to transfer
telecommunications signals for calls routed to and from the
tandem switch network, the terminating end office switch
operable to transfer telecommunlcatlons signals for calls
routed to and from an 1nformatlon service provider;

a data network operable to transfer telecommunications
signals for a call between the subscriber and the
information service provider, the data network receiving
the call originating from the subscriber and destined for
the information service provider as redirected by any one
of the line access switch, the originating end office
switch, and the tandem switch network;

a signal transfer point operable to superﬁise call
routing at the line access switch, the originating end
office switch, the terminating end office switch, and the
tandem switch network, the signal transfer point operable
to. identify the call originating from the subscriber and
destined for the information service provider, the signal
transfer point opefable to provide call routing
instructions to any one of the line access switch, the
originating end office switch, and the tandem switch

network to redirect the call over the data network
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- originagi nd epdeOhthECaccess s§%k&ﬁhdll@c§9dtﬁ EQ@ge§g§ﬁﬁkﬁﬁ}§§ ﬁ 120.

Tandem swi t ch network 12 quer| es sl gna trans rough
the 20 ss‘?h?re§§§§Fﬁgb5Fotaaéo| lestipedsfon el gdnfases Waﬁessvce

interface 150pﬂdﬂd1d@tlttdﬂgthélséfi@inﬂlﬁ'tgﬁlréhd)lﬁﬁlw shi@gh 1n resﬁbﬂé\@l
control point 92 r turns rans| at ed

nal, L Qi _nt
cal | ed number ¢ ogi 1‘f?:lvv?t o rrct)relf 1%5°m € sﬁgrﬂa&u&ﬁagﬁefn?%ﬂ%ce
150. Tandem su\pmhdaeemmaqm sef scoghgestiap am &SUPmmahicheiowehink s

associ ghed | nbernedn Nl 'lrlgle accesstsGTREh 144 AN e?‘fet%%& rol I er 154 ‘of

signal transfer point 128. Master contro obt ai ns
routing information for information service provider 142 from
si gnal control 3 poiThie teldZommuriitati®fsj HEEWON of Wﬂhhm39/ wherein

adm nistratio ni passes trol ecti .

I nformati on ttgh nt‘%ﬁigi:ﬁrou nge ele cf445m'qf:§te hét‘-‘ tl'lero"t'ﬁlr]ng :
el enent 144 ;&tmnamm t fgoponhket isbsaniberovadds destined h€okntteid ace
with dega SV“iﬂ%bﬂHﬂdMHﬂ(s%g%iéeTQQOEEBQEn%B the tandem switch network

in response to call routing instructions from the signal
transfer point' in an event of <congestion in a
communications link between the originating end office
switch and the data network.

20

' 4. The telecommunications netwcrk of Claim 1, wherein

the tandem switch network directs the call originating from
the subscriber and destined for the information service
provider to the terminating end office switch in response

25 to call routing instructions from the signal transfer point
in an event of congestion on a communication link between
the tandem switch network and the data network.

5. The telecommunications network of Claim 1, wherein

30 the signal transfer point uses SS7 messaging to identify

and redirect the call ofiginating from the subscriber and
destined for the information service provider.

.
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14 cal | ISU!M“&‘“HH!I“)M“HIW y redirected throug!p data switch -
net wor k 1MOPF3455} vl ge Brovi der 142. CT/USHRPRE 5 is a
bl ock diagram.of an Internet rputing. - element 24. Internet
routing elenent 24 includes an 5 20 adm ni stration subsystem 50, a
mat ri x fabric subsystem52,.. : network -termnators 54, and a
resource -subsystem 56. ~ Adni ni st rati‘on subsystem 50 provi-des

cont-rol, maint enance‘rhe celecohmam@a:zs:ﬁﬁ;% nandoi-kramgclfauﬁctll oRgetBint nt er net

routing n rk_termnators royi.de the sjgnal 10
i.nt'erfaces t,o an %o?ﬁe?g?ﬁco V\qoﬁfl erfée sﬁf?ih é‘f\?%fIR n: {"g : :
~ Matrix fabrbebsgbiberendsa  plestined 't o mwithehi ng\femd\atlon sérosseconnect

-functions ngobﬂE@EneErBHUthﬁg eh?”E@Be24llne acc8§§ou§§? Hbsys%gn156

.prOV|des subrate data nul tipléexing gh%nt junction I gi-tal
matri ® bri d§E19iRAtAN Bpd °|§1§PFPpI%‘!<’rtr@ féﬁélt i tanged i Aigl ekl

transportat heBwékk in an ABYRENEEn&M |tSrdrs foa MedeEdel il @YFHa M ne
mul ti pl exer a bl ack di agram Qf ATI\/I mui ti pl exer

RE. 6 |
58, ﬂ%ﬁn’mﬂ%ﬁ‘tﬂr&eFr%%ng Ehen ALl tho 8B£OEMREHER ol
processor 68eruncATragddessiimg tum ta:ﬁyhcmrm‘[i\d cetdnsfer mode cell

format.
10
7. A method of routing data calls in a public
switched telephone network, comprising steps of:
receiving a call from a subscriber at a local 'line
access switch;
15 determining 'whether the call is destined for an
information service provider;
redirecting the call onto a data network and away from
a public switched telephone network upon identifying the
call as being destined for the information service
.20 'proﬁider, the data network transferring the call to the

information service provider.

8. The method of Claim 7, further comprising steps

of: '
25 determining whether a communication liﬁk is available
between the local line access switch and the data network;
directing the call from the local line access switch
to an originating end office switch in the public switched
telephone network when the communication link between the
30 - local 1line access switch and the data network is not

available.



20 adapt ati on um bacmgwe interface 67, and a network"’

I nterface 68. In ope \\“‘“ et call is routed to ' ATM
mul ti pl exer wPoRdés gﬂ wm I nternet routing PCT/USOTOSBST.  24.
The Internet caII,

*S  cpr bcessed by the . appropriately assigned
nmodem 60 in ordei to convert from 25 2@nalog- format into digital

format. The digital data generated by nmodem 60 is converted into
ATM cel | s- by.ATM .o cell adaptatlon unit 66, AudreSSJng lnfornatlon i.S:

_'pl,aced' bAfO the ATM cel | ATM addr éssi ng uni t°B64.ip Tes nse to e
“the deferminati an, Hf - t'ﬁ’éedﬁgFPﬂ‘it P%n%?‘”&o t.r 6BTh 8Ee§glal?l‘3§;mg S

‘Control. processgr.62 communicat es W th- S|gnal transfer- . p0|nt netMDrk_
28 to Qbtain the k 1 <.ihe.sj I n >
pr ot ocol s- of - SS— 7qﬁee‘{é qﬁkr{gozltﬁe& q{i roiﬁ'l\ﬁh%mlocél éf‘bg § ve eéen%cehner at ed
and contai n td4le Eppmiglnateng . end ofddeésswitchnf or nat i on, the ATM cel | s

areé t¥agsport ed t‘Hetermlnlng wﬂgkﬁgf33§§4 call is destined fB
PCT/ US97/ 05387 from ATM network 46 by netmork

i nterface, 6oeinfomRation seryiCRpPAR¥iARFErface 67 through network
termnators 54. redirecting-ltH&iRkall st thocdattt agstwdrd shd IdFE agess

switch 26 the pu‘i:ﬁicr Sﬁggglt\gd Lgigzgﬁlgrge neq:lwor plixlpglﬁ Tigeng.{]%y.{rllé]gcneoum e
cali as being destined for the information service

10 provider.

10. The method of Claim 9, further comprising steps

of:
determining whether a communication link is available
15 between the originating end office switch and the data
network; '

directing the call from tﬁe originating end office

switch to a tandem switch network in the public switched
telephone network when the communication link between the

20 originating end office switch and the data network is not

available.

1i. The method of Claim 10, further comprising sﬁeps
of: | '
25 receiving the call from the originating end office
switch at the tandem switch network;
determining whether the call is destined for the
information service provider;
redirecting the call to the data network and off of
30 the public switched telephone network upon identifying the
call as being destined for the information service

provider.



5 swi tched tel ephon | ne acces switch 26 I ncl udes
a digital 1oop carri erﬁmmnmunﬁ 80 and a digital |oop :
carrier rew®sbssym nal *82¢ not e s eﬁm nal 82 i nclm,ﬁogmnnel
bank assenbly 84 to service WI re line - subscribers. Renote term nal
82 al'so includes a fiber bank 10 assepbly 86 to provide fiber optic
connection services to.’ subscri bers through optical network units
88.. A common. _ (_:ontrol assenbly 89 provides control and interface .
functions: with central terminal 80 for channel bank assenbly
84 and fi ber “banklZssétsl yeehodc%ﬁt%em &Yy fartier cog@riiséhadesems conmon

control ass&nb:ly 90 to pI’OVI de contToI S and interface functions with - -

signal transfer p e herm nal 82.- Cormon

control assenbly mmg khet‘??l’f e?f%ﬁf'g%“ ABK BEnRVaElaRdt | es U2
and ATM betwaﬁnlqﬁee)CdeeMswuﬂlaneEWOr)bankd e eldid eretwdZk;provi de 20

comminy catifon to C 1 p tched -
tel epkrPone netmrlﬁ?}ée&% qﬂ% lelxgrr% tt%la' 288‘;;“ gmkgh ﬂgtvé%’é]évg for
I nternet cald stﬁémﬁﬁﬁéiﬂacénﬂomﬂfﬂg:%l %mamh in the2fpubnididaswatched | ar
structure tadidhdfe AEWWOHMELWHhRRE tR8 communicatiof! ﬂ*ﬁg §e§vbgé’¥§ il

process fl O\é\é of cal I S throu% line 25 access swtch process
step 100, etworki | 2nds &heal Aatfat "?EW‘PB’&t eHst mfugh
renmote ter mmn&;ble, the are rodniatdhgt esnd nalf £80et Gwadhof preeidimg ch 16.

End 44 eI i %I‘Q't%.glﬂ 18 %Esr%ngﬁdakrg{n éslﬁkegmalggo%s?éi‘&gcg he .

call 1s a trun 'ic swtched fe one ne
not, end of fﬂr@éflsiﬁlrtch 16 performs | ocal call processi ng .at process
step 103 If the call is a trunk call, signal transfer point

T crne el R e B O BB s e
processing of:
1s receiving the call from the tandem switch network at
the términating end office switch;
directing the «call to the information service
provider, the call being routed from the subscriber to the
information service provider over the public switched
20 telephone network when congestion exists or resources are
unavaiLable to redirect the call to the data network.

14. A method of redirecting data calls at a line
access switch, comprising steps of:
25 receiving a data call from a subscriber;
providing a through path for the data call to an
originating end office switch;
receiving routing instruction for the data call;
establishing a redirect path for the data call to
30 bypass the originating end office switch in response to the
routing instructions;
placing the data call ohto the redirect path.
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16 over. \“‘ m“Lw‘ﬂwwltel ephone network 12 at process step
103. |If thwooaxbassis a + signal transfer poi RCTASIURBK 28

det-erm nes,at process step 106 whether an . . Internet. route is
avai lable for the Internet call. |If not23 5 end office-switch 16
~perforns nornmal call processing of the . | nternet call.over

" . publirc swi t-ched teléphone networ k 12 - at L .. process step. 103. .

-4 Tt he’ subscrlber kdn n & POt ernet - o
.——«-Pd’ute i.S% avarlabl ¥o t% fd g%d-é Cﬂf &K%QFQ comﬁblsm%u? E? exer : 94
-1 s appropri abély- confl gur ed- and- addreSS| ng - - information for the =

AT Cel 1o 5, Joncpabetfle Mo @3 gibiing epd peridfOsus ATHL VLA TRl dyer 04

determ nes at process ste ens was .
successf ul | ynesneighineR) nn%ssaqe to indigags| éhaf-hﬁhe|ﬁtﬂ@$%%beal+s notf not,
t hen prsocessavfah_ga)ble ‘£3b anoth@ceasshs . back td*process sStep ~106 to T
determine if a different Internet route is available to handle
the Internet call. If the pool of nodens was properly
configured to handbe t ITthd mebtoet ofaldlaigent4.al fuethematofitrising the  of

| i ne access 'é 26 connects the subscriber to the 20 appropriate
nodem at proCes sFep 112. Central termnal 80 di sconnects the
I nternet call frofpParereing ddesdptancabl into an asynchronous transfer

10 mode format.



such that the Internet call noww |l not be processed over

public sw tched-tel ephone network 12. Central termnal 80
determ nes awgemessis step 114 25 whet her the subscr i eRrUsaxes3s?
successfully connected to the ) appropriate nodem |If not, then
process fl ow proceeds back " o tp/grocess step 106 to determne if a
di fferent Internet route is available to handle the Internet -
. -catl. . If ) subscu ber. t9 nodem connection was successful,
SATM - 30 ol tipl exet 94 begi'ns gener at i- ng’ and transporting ATM cells
t.o ATM net wor k ei ther -directly or through backpl ane : ’ I nterface
- 67 and network terface 68 of Jnternetrouing elgnent 24

. Central “termn ‘80 -associ ates - a do:not disturb servicé W|th-

the subscriber &t protess=stepr 116 am-—======"vQ 97/ 38551

*PCT/ US971 05387 = | o informs end office.
switeh 16 of this c{)n Nt i gn. Centgal : . nitors the .
Internet call for dys i on by a2 oscrT er  at process step
118 and appr opr| atbl ] tg]m [ dllsturb servi ce upon
conpl eti on of It egall .an Internet calls are
rout ed away fromthIé
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public switched telephone network in order to

caused by the | onger than average hold tines of
| nternet calweonssssrouted to an Internet 10

an Internet routing el ement and
routing el enent and the i ne acc.@;éQ

avoi d

congestion

I nternet calls.

dat a net wor kpdiTaseziossst udes
a ling access switch. The Internet
switch enpl oy ATM nul ti pl exers

that connect the Integnet callsto a pool of gudens and ggnvert the-
digital - .data gen-_era’t"'ed_-. by .t_he"' nodens hnt o 5T ATM for 15
.. transmn ssi on t-o.Fnternet. Zerwise Proyiters, over =AM .. wor k. - The.
SATM-miH-tipl exers- work..wi.tfh g-signal: T er. uale Metael [ and an. ..
SS-7 network: to generate |thegs |- -apdrasstig -i[n ion 'fo‘% the ATM:
cells. ) Thus, lt 8 appar eht | hdr &2 Bad bEel ifddd, in 20
accordance wth the pr esént J i § ang ppar at us
for routi .I'nternet cal —t+hat t he ady ant-ages’ t forth
ahove. Alsthpugh the present invention has been described i1 detail,
it should be®inderstood that VRr i ousfTITanges, JUBST]tuti ogrsT—and
alterations can bge nade 25 her &Tn Fort exXadpl e, tlhgto € )r%st
I nventi on has begn describedNth refenence to Iifiternet cafs, other
types of cglls with longer tha aver ags hol di 1z fti ny” be routed
in a simlar nanner. Q her exagPles <«arg redfly 2
ascertai nabl e by |one skilled in the a€t »ad ma) be nfde 30 wi t hout
departing fromthe spirit dope of the\presk nventi on.
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WHAT IS CLAIMED I S: A tel ecommuni cati ons network, conprising:

a line alee38ssiswi t ch operabl e to transfer PCT/US97/05387

t el ecommuni cations signals. for -calls to. and from a - 5

subscri ber, an origi natidg9nd office switch operable to
transfer t el econmuni cati ons si.gnal s j\‘or _ d \nd from'
the. . . .line . access switch; .- . - il andem switch \ etwork
operable to transfer -10 .':.tél ecommuni cati oR \gnal s Yor cal routed:
to @nd from:the © ~originating end office 2 R S a - "

term nating end of fi ce switch operabl e-to transfe

t el econmuni cati ons “si'gnal s. for calls routed to” and t'andem

W 7 T
LEVNE fumanrf

switch network, the termnatjpng end officesw tch VIS =—gperaory/ o0
transfer tel ecoggunications gy s~or_~al | s routled to and from
an i nformation mi c€ provi der/ 5 - @ data netwgrk operable t’o
transfer tel eco i cations SE sjgnals fer a call betjween the
subscri ber and the i nfi\or méBi gn service provi de g _dat g2net wor k
recei ving 20 the call g grpetTng fromghg subsc(iber andydestined
for the informati ge servijce prort derdSag~edifect ed by {ny one

of the line access switchy the orfgirdting|erfd gffice <& shitch, and
the tandem switch net wpfk; a signal transfeggoi nty operabl e

to supervise call glti pg at A he |ine accesy _sw tcE, e |
originating end Of o S\ulth, the termnatinp. end offjce switch,
and the

TANDEM
SWITCHED
NETWORK

v

—

3

FIG.




tandem swi tch network, the signal transfer point operable to

identify the call originating fromthe subscriber and - destined for
t he i nf or ratwomssssyi ce provider, the signal 30 t r ansSPET/USIIHEIBY
.operable to provi de call routing... . . instructions to any one .of
the Iine access switch, the ofi/Pnating end office switch, and
the tandem sw tct}.__-_-_mmm_w_.r.eduau-_me. gall over the"
~ data-- network P V\097/38551 o ) o
PCT/US97/ 05387 ‘e 1.7 . 7 - 1ZE 1 identified
as’ origi hating ﬁb{b-t e=d'mf or'mat i on.servite
“provider.-v ~.2.. Thq t¥l i aT=Y VYl ' -y Wherein - 5 -
the line access swiltch t the call Or | gl i : the
subscri bér and destli ned e e informati-on s s provi der to
_the originating enci,_.gffioe switch in response — Q@9 call routing
i nstructions from B si gAdl transfer ‘point tpop deternination of
congestion in a corfmuni catifon |ink 10 bet ween the | gne access switch
and the data network. " ~ | : -
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3. The tel ecommuni cati ons network of Claim1l, wherein t he

originating end office swtch directs the call originating from
t he subscri beoemsedsdesti ned for the 15 informati on BEWVYSIBSPY ovi der
to the tandemsw tch network . in response to call routing
instructions fromthe signal 5yf91nsf er point in an event of
congestion _UL._a...._.._.._..QmemJ.Qa.LL.Qn | i nk between the originating
-end officey swi tch ,gnd-‘ o Be wepk. - 20 0 . 4.
The t el eCopmeqi R iy ]g'wﬁ'é?ei'n " the tandem’
swi't ch net hokRY gl from . "tHe ‘subscribér”
and destinkd fo g’: mprowder to the
term natinyg end : $e5 ) 25 to call routing

i nstructiops from he si gnal pOI gt ) .in an event of

congestiont@n a nication Ili nk bet ween ! : the tandem swi t ch-
network anl“®he : : 5. @e 't el ecommuni cat’i ons
net wor k of g d ai @ signal ®Ransfefr point uses SS7
rressaglngIO|d ectithe &=j| originating fromthe

subscri ber t and [ n’ ormati on service provider.
WO 97/ 3855} I PCT/ US97/ 05387
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6. The tel ecommuni cations network of Claim1l, wherein t he data

network receives the call originating at the subscri ber: rand
destined fowvOB®#8sSt nformati on service provi der f POowMUSsos3®Yf t he
.-line access switch, the.. 5 . originatjng end office -switch, . and
the tandem swtch " network in asynchronous transfer node cell
format, the rdai-amﬁno-r—l«-t—#a-ns-f-e&-r—i-ng—-t-he-c.a.l to'the information~
service provider injpthe asynchronous transfer m)de cq format. 10

7. . A-nmethod of rduting. data cal I S: rfx n; © switched- tel ephone
rretwork cerrpr|5| ng'st%-' A TR v—\*, recei vifn %/ql froma : e
subscri ber at a -l ocgl T 1 ——356055 sw‘gch 1§ - det erni ni ng:"
whether the «call tis d for an imn yon service

provi der; I re ng the ca Eatla getwork and away
fro.m ) a publ.i éWIt&héd tel ephone pa'n'ldentlfyl ng the.
“cal | as being testi-p¢n f owzdhe “i nf Sr nat i on serV| ce 2 . provrdefr t he
data network transferrlng"t' he call to the infor & ion service
provi der. | R ' fdr r conprising steps
of: 25 detérmn n&@ i datilon i i s avail able
between the |ocal |jne arcess Jul 3 neyworKk;
directing the call #rg éﬁvitchl to an
originating end of f§e@-%5 hedl
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t el ephone networK when the communication |ink between the 30 | ocal

| ine access - switch and the data network is not avai |l abl e.
WO 97/ 38551 WO 97/38551 PCT/ US97/ 05387 PCT/US97/05387
21 9. The nethod of C-aim.8, further conprising steps. of
receiving the call fromthe local |ined8cess switch at _an
originating end office swtch; 5 determ ni ng whether the call is °*
destined for the ' information-service provider;
‘redirecting the call to the data rnetwerk and of f of - Bthe public
-swi tched t'et ephone network upon i-dent’ifyi n% t he.’ .- caRl as being
" destined for the information serviceé 310'2 pr&vider. ' - 710, -
The nmethod of Claim9, further conprisjng t epss - of ¥ -
det.er mi ni ng whet her a conmuni cation |ijpk i_iava | abl e ﬁ
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15 between the originating end office swtch and the data

net wor K; directing the call fromthe orlglnatlng_l_e‘nd bffice
switch to awaay8$sswi tch network in the public swtched phone
network when the comrunikcation |ink between the 20 - originating end
office switch and the data network is @(9 avai | abl e.
11. The net hoq of aim 10, further conprising steps gf
Teceiving the Xal L/fromthe originating : tch at the
t andem swi t&B net flork; STP INTERFACE _ det O%r thefcall is
"+ desti'ned-fa - I nformetion ser PROEEISORV der S o
rédirecting the ¢ ihdost Ogh e data néet workeand, “30- the publ ic’
~switched tel ephonp net kr SH——Fy-R eql | as being
destined for the |nfar jervice prow der,. ' VO .,
97/ 38551 _ I MODEM \’: : Vgﬁs 87 . -
22" “ 1L ' “ ADDRESSING '
w MODEM ! L )
3 MODEM T )
g ATM CELL
g MODEM ADAPTATION \55
] I
MODEM [ 1
L | wopem /)’ ATM-
0 { DIGITAL CELLS
o DATA . f NETWORK
ON L INTERFACE | 68

80 82 26
I“\- ------ n l"‘"""/"'l 4
28 | 5-2000 CT 1} 15-2000 RT |
! it |
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1.2. The nethod of Caim11l, further conprising steps of :

determ ni ng -whet her a comunication link is available bet ween the
t andem swi t MO H88%dr k and the data network; 5 di r BETURYAIE cal |
fromthe tandem switch network to - - a,termnating end office switch in -

t he public sw tcheqoo wﬁ menet %% when the conmunication |ink. L
bet ween the tan am§ ™C ork and the. data network is not
avai | abl e, the term nat] niNITHATESo€AlLcqd switch providing 10 . conmunication-
‘service'to and fromthe THror |t on_service . .provider. . .
" 13.  The,nmethod of aim 12, SA(th& conpri-sing steps =~ " “of: 15 _
recei'ving the call fromthe Gy sw tch network at ™ - thé terminating
end office swtch; Ll resging the call to the information-
service proyi der., ) D ng routed fromthe subscriber to the
i nformati on servicg ! the public switched 20 . tel ephone
net wor k *when congegti oIr exi § résources are unavail able to

14. A nethod of
access switch, conprising steps of:

25 recei viing No gt a om a subscri ber; . providing a
t hrough path for tHe 3 CINTERNES ap j.gi n%i ng end of fice switch;
receiving routing ijnstructy he datﬁ'.%r L; establishing a

redirect path for

bypass the originating end office
switch in response '
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(57) Abstract

A telecommunications
network (10) includes a public
switched telephone network (12)

g
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and an Intemet data network (14). 1
The Intermnet data network (14) : .

includes an Internet routing element
(249) and a line access switch (26),
‘The Intemet routing element (24)
is coupled to end office switches

i

TANDEM

u

(16) and local switches (18) of the
public switched telephone network
(12) by modem trunks (30). The
modem trunks (30) provide the

Intemet routing element (24) with
Intemnet calls re-routed from the

w0 o

public switched telephone network

(12) to prevent the Internet calls
from congesting trunks (22) of the
public switched telephone network
(12). The Internet calls are received
at an ATM multplexer (58)

g

N-14

within the Internet routing element
(24). The ATM multiplexer (58)
includes a pool of modems (60)
that converts the analog signal on
the modem trunks (30) into digital
data. The ATM multiplexer (58)
includes an ATM cell adaptaticn unit (66) that converts the digital

data into ATM cells for ransmission to an Intemet Service Provider

(42) over an ATM newwork (48). The ATM multlplexer (58) generates addressing information for the ATM cells through interworkings |-
with signaling protocols of a signal transfer point network (2B) and an $8-7 signaling network (44) in order lo determine the destinations
for the Internet calls. The line access switch includes a similar ATM multiplexer (94) to re-route Intemet calls prior to entering the public

switched telephone network (12).




