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Methods and apparatus for providing special services in a telephone network (100) through a virtual end office are disclosed. The
virtual end office includes one or more pre—switch adjuncts (105) forming a single logical construct. Each pre-switch adjunct (105) is
connected to a local exchange switch (115) in the telephone network (100) and provides special services to subscribers (110). The pre~switch
adjuncts (105) have a common exchange prefix code and so a subscriber (110) can access special services from anywhere in the network
(100) by using the same exchange prefix code, so long as the switch (115) the subscriber (110) is using is connected to a pre—switch adjunct

(105).




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CcM
CN
CU
Cz
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cate d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Iceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
Sz
™D
TG
TJ
™
TR
TT
UA
uG
US
Uz
VN
YU
VA4

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

WO 99/18711 PCT/US98/21223

VIRTUAL END OFFICE IN A SWITCHED
TELEPHONE NETWORK

TECHNICAL FIELD
This invention relates to data and voice telephony systems, and more particularly

to providing services across a telephone network through a common logical source.

BACKGROUND

A switched telephone network typically includes one or more switching offices
that serve subscriber loops of subscriber terminals (e.g., telephones). Such a switching
office is referred to as an “end office” and contains as its major equipment component a
local exchange switch (e.g., a “class 5 switch). This switch terminates the facilities that
connect subscribers to the network. The local exchange switch also terminates interoffice
trunk facilities (“trunks”) that carry calls through the network to subscribers served by
other switching offices. The main function of the switch is to establish interconnects
between pairs of subscriber loops connected to the switch or between subscriber loops
and trunks, depending upon whether or not both subscribers in a call are served by the

same end office switch.

SUMMARY

The invention provides methods and apparatus implementing a technique for a
“virtual” end office. The virtual end office includes one or more pre-switch adjuncts
forming a single logical construct. Each pre-switch adjunct is connected to a local
exchange switch in a telephone network and provides special services to subscribers, such
as high speed Internet access or “video on demand”. The pre-switch adjuncts have a
common exchange prefix code and so a subscriber can access special services from
anywhere in the network by using the same exchange prefix code, so long as the switch

the subscriber is using is connected to a pre-switch adjunct. This common access forms

the virtual end office.
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In general, in one aspect, the technique includes receiving a subscriber request for
special services from a subscriber at a subscriber terminal, where the subscriber request
includes an exchange prefix code indicating the virtual end office; transmitting the
subscriber request to a local exchange switch connected to the subscriber terminal;
transmitting the subscriber request to a pre-switch adjunct which is assigned the exchange
prefix code of the virtual end office, where the pre-switch adjunct is connected to the
local exchange switch and to the subscriber terminal; and providing special services to
the subscriber terminal from the pre-switch adjunct.

Advantages of the technique includes one or more of the following: the special
services are implemented by equipment (i.e., the pre-switch adjunct) installed such that
the equipment interfaces both to the facilities that connect the subscriber to the switch
(i.e., the subscriber’s line) and to the switch; the pre-switch adjunct permits normal use of
the subscriber’s line to receive calls and when dialing numbers that do not access the
special services (i.e., voice calls); logging of a call requesting special services can be
implemented by the switch, for billing or other purposes; examination of the dialed
number is based upon existing network capabilities, such as centrally defined toll-free
numbers; recognition during the call that the subscriber’s line is engaged, enabling a busy
signal to be returned to callers attempting to dial the subscriber from elsewhere in the
network; correct functioning of enhanced services associated with the subscriber,
including but not limited to call forwarding and voice mail; the traffic on the telephone
network is reduced by diverting special service calls at the pre-switch adjunct; special
services which cannot be provided over the telephone network are made available
through a direct connection between the subscriber terminal and the pre-switch adjunct;
and all of the above can be obtained without modification to the functional
implementation of the local exchange switch (notably, its stored program control
software).

The details of one or more embodiments of the invention are set forth in the
accompanying drawings and the description below. Other features, objects, and

advantages of the invention will be apparent from the description and drawings, and from

the claims.
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DESCRIPTION OF DRAWINGS
FIG. 1A shows the relationship between a switch, an adjunct in accordance with

the invention, and a subscriber.

FIG. 1B is a block diagram of pre-switch adjunct in accordance with the

invention.
FIG. 2 is a block diagram of a basic form of a virtual end office in accordance
with the invention.
FIG. 3 is a diagram of directory number structure.
FIG. 4 is a flow chart of providing special services according to the invention.
FIG. 5 illustrates a virtual end office configuration using the SS7 standard for

common channel signaling.

Like reference numbers and designations in the various drawings indicate like

elements.

DETAILED DESCRIPTION

As shown in FIG. 1A, in a telephone network 100, a pre-switch adjunct 105 is
interposed between a subscriber terminal 110 and a local exchange switch 115. The pre-
switch adjunct 105 provides special services to a subscriber, such as “video on demand”
or high speed Internet access. The local exchange switch 115 preferably is a class 5 local
exchange switch, though alternatively may be another type of network switch. The pre-
switch adjunct 105 is connected to the local exchange switch 115 by a line interface 120
and a trunk group 125. The pre-switch adjunct 105 is connected to the subscriber terminal
by a subscriber line 130. The subscriber line 130 is preferably a conventional twisted pair
line as used in the public telephone network. The pre-switch adjunct 105 may electrically
terminate both the subscriber line 130 and the line interface 120 to the local exchange
switch 115, or the subscriber line 130 may be electrically connected to the local exchange
switch 115 and to the pre-switch adjunct 105 in parallel. In a network including multiple
local exchange switches, the local exchange switch 115 is connected to other local
exchange switches through additional trunk groups 132.

The subscriber line 130 carries both “signaling” (i.e., information indicating the
intended recipient of the call, such as a phone number) and “payload” (i.e., information to

be received by the recipient, such as voice information). The pre-switch adjunct 105
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passes both signaling and payload to the switch 115 through the line interface 120. The
switch 115 uses the signaling to route the call, as described below. For example, for a call
reqiesting special services implemented by the pre-switch adjunct 105, the switch 115
establishes a connection to the pre-switch adjunct 105 through the trunk group 125, as
described below. The switch 115 passes the signaling and payload along according to the
route selected. The switch 115 can add additional information as appropriate for
additional control within the telephone network 100.

The pre-switch adjunct 105 provides special services to a subscriber accessing the
telephone network 100 through the subscriber terminal 110. The pre-switch adjunct 105
interfaces both to the facilities that connect the subscriber terminal 110 to the local
exchange switch 115 (i.e., the subscriber line 130) and to the local exchange switch 115
(i.e., the line interface 120). As shown in FIG. 1B, the pre-switch adjunct 105 preferably
includes a blocking component 106. The blocking component 106 establishes or breaks
the connection between the subscriber line 130 and the line interface 120. The blocking
component 106 allows information from the subscriber terminal 110 to pass through the
pre-switch adjunct 105 to the switch 115. For special services which accept input from
the subscriber terminal 110 which are not properly formatted for the switch 115,
however, the blocking component 106 disconnects the subscriber line 130 from the line
interface 120. In one implementation, while the pre-switch adjunct 105 is providing
special services to a subscriber, the blocking component 106 replaces payload from the
subscriber line 130 with “dummy” payload. The pre-switch adjunct 105 sends the dummy
payload to the switch 115 so that the switch 115 perceives the call from the subscriber
terminal 110 to be maintained, as described below. In an alternative implementation, the
blocking component 106 checks the signaling when the subscriber terminal 110 initiates a
call and intercepts calls directed to the pre-switch adjunct. In another alternative
implementation, the pre-switch adjunct 105 does not include a blocking component 106.

The pre-switch adjunct 105 also includes a receiving component 107 which
receives signaling and any payload supplied by the switch 115 to the pre-switch adjunct
105. The receiving component 107 uses the signaling from the switch 115 to determine
which special services have been requested by which subscriber. The receiving
component 107 preferably ignores payload received from the switch 115. The pre-switch

adjunct 105 receives payload from the switch 115 because the switch 115 passes the



10

16

20

25

30

WO 99/18711 PCT/US98/21223

-5-

payload from the line interface 120 back to the pre-switch adjunct 105 as the switch 115
is unaware that the pre-switch adjunct 105 is not another switch in the telephone network
100, as described below.

The pre-switch adjunct 105 includes special services equipment 108 which
implements the available special services. The special services equipment 108 receives
payload from the subscriber terminal 110 through the subscriber line 130. The special
services eq;lipment 108 also sends information to the subscriber terminal 110 through the
subscriber line 130. Thus, the subscriber terminal 110 and the pre-switch adjunct 105 are
directly connected. Depending upon the nature of the special services provided by the
pre-switch adjunct 105, the pre-switch adjunct 105 implements the special services
directly, indirectly, or some combination thereof. An example of a special service
implemented directly is “video on demand” and an example of a special service
implemented indirectly is high speed Internet access. For special services directly
implemented by the pre-switch adjunct 105, the special services equipment 108 includes
all the components necessary to completely implement the special services. For example,
in one video on demand implementation, the pre-switch adjunct 105 includes equipment
108 implementing a database of available video presentations, such as movies, as well as
the control components for providing the movie to the subscriber line 130. A subscriber
requests a particular movie and the pre-switch adjunct 105 sends the movie to the
subscriber through the subscriber line 130. Services implemented indirectly by the pre-
switch adjunct 105 are implemented outside the pre-switch adjunct 105. In this case, the
pre-switch adjunct 105 acts as a link to such special services. The special services
equipment 108 routes the information from the subscriber terminal to an external link 109
and on to an appropriate network or hardware. The external link 109 provides a data
connection between the pre-switch adjunct 105 and the implementation of the special
services, such as through a cable. For example, in a high speed Internet access
implementation, the pre-switch adjunct 105 includes equipment 108 and an external link
109 for connecting the subscriber to a computer network which is distinct from the public
switch network (i.e., the network 100 including switch 115). A pre-switch adjunct 105
which only directly implements special services does not include an external link 109.
Alternatively, the pre-switch adjunct 105 implements some special services directly and

some indirectly. A particular special service can also be implemented so that some
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portion of the service is directly implemented by the pre-switch adjunct 105 and the
remainder is implemented outside the pre-switch adjunct 105.

To receive special services, a subscriber enters a request including a special
services identifier through the subscriber terminal 110, such as by dialing a number. The
pre-switch adjunct 105 does not interfere with normal use of the subscriber’s line to
receive calls and when dialing numbers that do not access the special services (e.g., voice
calls). The local exchange switch 115 preferably controls calls which activate the special
services, though, as described above, the special services are implemented within the pre-
switch adjunct 105 not within the switch 115. Accordingly, the pre-switch 105 adjunct
operates “on top” of the public telephone network 100 and does not require any
modification be made to the network 100. Additional advantages of controlling the call

through the local exchange switch 115 and implementing the special service in the pre-

switch adjunct 105 include:

. logging of the call can be implemented by the local exchange switch 115,
for billing or other purposes;

. examination of the dialed number is based upon existing network
capabilities, such as centrally defined toll-free numbers;

. during the call the local exchange switch 115 can recognize that the
subscriber’s line is engaged, enabling a busy signal to be returned to
callers attempting to dial the subscriber from elsewhere in the telephone
network 100;

. enhanced services associated with the subscriber or subscriber terminal
110 can function correctly, including but not limited to call forwarding and
voice mail;

. the subscriber is connected directly to the pre-switch adjunct 105 so the
special services need not pass through the local exchange switch 115;

. the traffic on the telephone network 100 is reduced by diverting special
service calls at the pre-switch adjunct 105;

. special services which cannot be provided over the telephone network 100

due to the configuration and operation of local exchange switches 115 are
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made available through the direct connection between the subscriber
terminal 110 and the pre-switch adjunct;

. these advantages can be implemented without substantial modification to
the functional implementation of the local exchange switch 115, notably,

the switch’s 115 stored program control software.

As shown in FIG. 2, in a telephone network 200 using common channel signaling,
such as Signaling System 7 (“SS7”), signaling follows an alternative path through
additional equipment. In the case of SS7 specifically, the signaling path terminates at a
service switching point 235 (“SSP”, the SS7 function that handles call control) associated
with the pre-switch adjunct 205. The SSP 235 is connected to an SS7 signal transfer point
240 (“STP”), which is in turn connected to a local exchange switch 215. The payload
follows the same path as in FIG. 1, through the trunk groups and line interfaces.

Basic call routing in the telephone network is performed in a hierarchical manner.
Each subscriber line has an associated directory number. To dial a subscriber within the
same geographical area as the caller, the caller generally enters the directory number of
the intended subscriber. To dial a subscriber in a different geographical area, additional
digits are typically dialed before the directory number; the additional digits identify the
geographical area in which the intended subscriber is located through an area code.

The geographical area within which dialing can be done without the use of
additional digits generally encompasses a much larger number of subscriber lines than
can be terminated at one switching office. The set of directory numbers within a
geographical area are therefore divided among a number of end offices, each equipped
with a class 5 local exchange switch.

As shown in FIG. 3, the division of directory numbers among switching offices is
based upon the leading part of the directory number 300. This leading part of the
directory number 300 is the exchange prefix code 305. The trailing part of the directory
number is a line number 310 used to identify the specific subscriber line at a switching
office. Several exchange prefix codes may be assigned to a single local exchange switch.

This system of directory number allocation allows a switch to route calls it
originates according to simple algorithms. The local exchange switch examines the dialed

directory number 300 and determines a routing. For calls within the local geographical
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area, the exchange prefix code 305 is examined first. If the exchange prefix code 305
matches one of the exchange prefix codes assigned to the local exchange switch, the call
is handled completely within the local exchange switch; no trunks are used. In this case,
the line number 310 of the directory number 300 is used to select the intended subscriber
line and to complete the call. The local exchange switch rings the dialed subscriber line
and establishes the interconnect internally.

For calls to directory numbers 300 which are not on the same local exchange
switch, the local exchange switch uses the exchange prefix code 305 to determine
routing. Many of the trunk groups terminating at the switch connect to other end offices
(“peer switches”). Each of these trunk groups is associated with the exchange prefix code
305 assigned to the peer switch terminating the remote end of the trunk. The call is routed
on a trunk group corresponding to a peer end office assigned to the exchange prefix code
305 of the dialed directory number 300. The local exchange switch selects an appropriate
trunk and forwards the call signaling information, including the dialed directory number
300, to the peer local exchange switch at the other end of the trunk. For trunks employing
common channel signaling, such as SS7, the signaling is transmitted on a separate
signaling facility. For trunks employing in-band, or trunk associated, signaling
information is encoded and transmitted on the trunk facility itself, such as through multi-
frequency tone signaling.

For calls which begin with an area code indicating a non-routable directory
number, such as an “800” number, there is no mapping from the structure of the directory
number onto the geography of the telephone network. The pieces of the 800 number do
not correspond to an exchange prefix code 305 and a line number 310. The local
exchange switch forwards the dialed number through the SS7 signaling facilities to a
central database called a service control point (“SCP”). The SCP finds the 800 number in
the SCP's database and finds a corresponding routable directory number. The routable
directory number is an ordinary directory number 300 with an area code, exchange prefix
code 305, and line number 310. The routable number is returned via the SS7 facilities to
the originating local exchange switch. This routable number can be local to the switch,
can be on another switch in the same area code, or can be a long distance number with a
different area code. The originating local exchange switch routes the call as if the

customer had dialed the routable number directly, although the billing shows that an
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non-routable number was dialed (e.g., an 800 number is toll-free). The translated
routable number can be a directory number assigned to the pre-switch adjunct to access
special services, as described below.

Once the call is accepted by the peer switch, an interconnect channel is
established. Subscriber traffic, either voice information or other data, is carried between
the line and the trunk via the interconnect channel.

Th;z local exchange switch functionality described above is the same for those
subscriber lines attached to a pre-switch adjunct and for those with no pre-switch adjunct
attachment. Thus, the local exchange switch operates in the same way whether connected
to a pre-switch adjunct or not and may be unaware of the existence of the virtual end
office in the network entirely.

To provide subscriber access to the special services implemented by a pre-switch
adjunct, some directory numbers are assigned to the special services. The subscriber
activates a special service by dialing one of these numbers from a subscriber terminal
(e.g., a telephone) on a subscriber line to which the adjunct is attached. For some special
services, the pre-switch adjunct may initiate a call to a subscriber terminal as well.
Dialing a number which is not assigned to the special services gives the same result to the
subscriber as that given to a subscriber whose line is not connected to the adjunct, i.e.,
dialing an ordinary number is handled in the normal manner. To implement the virtual
end office, common exchange prefix codes 305 are assigned to the pre-switch adjuncts
throughout the network. Thus, the special services can be accessed directly from any
subscriber terminal connected to a pre-switch adjunct using the same directory number
300. ,

As shown in FIG. 4, in a process 400 of establishing a connection in a telephone
network including a virtual end office, a subscriber requests a voice call, i.e., a call to a
number not assigned to special services, in the conventional manner of dialing a directory
number (step 405). The directory number passes directly to the local exchange switch
without modification by the pre-switch adjunct (step 410). The local exchange switch
examines the dialed number and, in this case, determines that the call should be routed to
another subscriber line on this local exchange switch (step 415) or onto a trunk to another

switching office (step 420). A voice call generates no activity on trunks terminated on the
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pre-switch adjunct, and the special service function of the pre-switch adjunct is not
activated.

Voice calls may also be directed to the subscriber in the conventional manner. The
caller dials the directory number of the subscriber line. The local exchange switch
connected to the called subscriber rings the subscriber line and establishes the connection.
The pre-switch adjunct and the special services are not activated.

A subscriber requests a special services call, i.e., a call to a number assigned to
special services, in the same way as with a voice call, by dialing a directory number (step
405). The local exchange switch receives the number without modification by the pre-
switch adjunct (step 410). The local exchange switch examines the dialed number and, in
this case, recognizes that the call should be routed to a trunk terminated on the pre-switch
adjunct. In routing the call via the selected trunk, the local exchange switch transmits call
setup signaling to the pre-switch adjunct, either on the trunk itself or via a common
channel signaling path (step 425). Upon being signaled that a call is being set up, the pre-
switch adjunct recognizes that a subscriber is accessing special services, and the
appropriate special service or services is activated (step 430). The pre-switch adjunct may
also use information delivered with the call setup signaling, including automatic number
identification (ANI), dialed number indication (DNI), and any special services
parameters. In particular, the adjunct may use the ANI information to identify which
subscriber line is accessing its special service. The pre-switch adjunct preferably
establishes a direct connection between the pre-switch adjunct and the subscriber terminal
through the subscriber line. Thus, the pre-switch adjunct bypasses the local exchange
switch to provide special services to the subscriber. The local exchange switch maintains
the connection to indicate the subscriber line is in use, as described above. When the
subscriber terminates the special services, the pre-switch adjunct releases the connection
to the subscriber terminal from the pre-switch adjunct and the local exchange switch
releases the connection between the subscriber terminal and the local exchange switch.

In one implementation, the special service of the pre-switch adjunct may cause the
pre-switch adjunct to call the subscriber. To originate a call to the subscriber, the pre-
switch adjunct uses its associated trunk group as if the pre-switch adjunct were a peer
switch. The pre-switch adjunct transmits call setup signaling to the switch, either in band

on the trunk itself or on a common channel signaling facility. The call setup signaling
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specifies the directory number of the subscriber line as the dialed number. The local
exchange switch matches the dialed number to the directory number of the subscriber to
identify the correct subscriber line, and rings the line. When the subscriber answers the
ring, the local exchange switch completes the interconnect. The adjunct activates the
special services when completion of the call setup is signaled along the trunk signaling
path.

The virtual end office includes the idea of allocating an exchange prefix code for
the special services of pre-switch adjunct equipment, as noted above. The existing routing
capabilities of the local exchange switches, such as those described above, are utilized to
activate the special services of the adjunct.

At the local exchange switch, the trunk group connected to the pre-switch adjunct
is treated as a peer end office trunk group assigned the exchange prefix code assigned to
adjunct services. This same labeling is used at all end offices in which pre-switch
adjuncts are installed. Therefore, adjunct services calls are accessed using the same
directory numbers from any switch capable of the service, i.e., at which an adjunct is
installed, within the local geographical area.

In the case of common channel signaling, the virtual end office is represented bya
termination of the signaling channel. To maintain the appearance of a single virtual end
office to which all special services calls are routed, a single signaling code is used to
access the special services throughout the network. The SS7 network routes that code
through an adjunct signaling network to the pre-switch adjunct connected to the local
exchange switch from which the request originated. The pre-switch adjuncts are “linked”
together through the same code to form the virtual end office.

FIG. 5 illustrates an example of a network 500 including a virtual end office 550
using SS7 for common channel signaling. SS7 signaling paths terminate at end office
switches 515 in the SSP function. Conventionally, this SSP function typically is
incorporated directly into the local exchange switch equipment. The virtual end office
550 terminates its SS7 signaling path in a SS7 gateway 555 that emulates the SSP
function.

As special services calls are processed by the end office switches 515, the end
office switches 515 send call setup information to what appears to the end office switches

515 to be another end office switch, but is actually the SS7 gateway 555. The SS7
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gateway 555 relays call setup signaling information back to the pre-switch adjunct 505 at
the originating end office switch 515. The pre-switch adjunct 505 then activates the
special service. Payload of the calls, such as voice information or dummy payload
information, is transmitted across the trunk groups. The common representation of pre-
switch adjuncts with a single exchange prefix code is indicated in FIG. 5 by the dashed
virtual end office 550 and dashed lines connecting the virtual end office 550 to the trunk
groups.

One example application of the virtual end office invention is to provide high
speed modem access to digital data services, such as the Internet. In this application, the
pre-switch adjunct includes a modem platform. The modems are not constrained by the
speed limitations imposed by the local exchange switch because the pre-switch adjunct
connects directly to the subscriber line.

A subscriber accesses the Internet by dialing a directory number assigned to a
high speed digital data service. The local exchange switch passes the call setup
information to the pre-switch adjunct on the trunk group connecting the pre-switch
adjunct to the local exchange switch. Upon receipt of the call setup signaling by the pre-
switch adjunct, the pre-switch adjunct activates the high speed modem, and a connection
is established between the subscriber terminal and the pre-switch adjunct. Thus, the
subscriber’s data is passed directly from the Internet through the pre-switch adjunct to the
subscriber line. Although a call remains established through the local exchange switch for
the duration of the subscriber’s Internet access, no modem data is actually transmitted
through the local exchange switch connection or the trunk circuit.

The local exchange switch logs a record of the call just as with any other call. The
directory number of the call identifies it as a special services call, in this case, an Internet
access call. During the Internet access call, the subscriber’s line appears engaged due to
the call connection maintained through the local exchange switch. Calls attempted to the
subscriber are handled appropriately, with a busy signal or perhaps a voice mail service.

A number of embodiments of the present invention have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the invention. For example, the pre-switch adjunct

can be implemented as separate adjuncts for each subscriber line or a single adjunct
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positioned immediately before the switch. The invention is limited only by the scope of

the following claims.
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What is claimed is:

1.

A method of providing special services in a telephone network through a virtual end

office, comprising:

(@) receiving a subscriber request for special services from a subscriber at a
subscriber terminal, where the subscriber request includes an exchange prefix
code indicating the virtual end office;

(b) transmitting the subscriber request to a local exchange switch connected to the
subscriber terminal;

(¢) transmitting the subscriber request to a pre-switch adjunct which is assigned the
exchange prefix code of the virtual end office, where the pre-switch adjunct is
connected to the local exchange switch and to the subscriber terminal; and

(d) providing special services to the subscriber terminal from the pre-switch adjunct.

The method of claim 1, where the special services are implemented completely within

the pre-switch adjunct.

. The method of claim 1, where the pre-switch adjunct is connected to a second

network for providing special services to the subscriber.

The method of claim 1, where the special services are provided directly to the

subscriber terminal from the pre-switch adjunct and not through the local exchange

switch.

The method of claim 1, where the telephone network includes a plurality of local
exchange switches, each having one corresponding pre-switch adjunct, and where
each of the plurality of pre-switch adjuncts is assigned the exchange prefix code

indicating the virtual end office and so collectively logically function as the virtual

end office.
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6. A method of providing special services in a telephone network through a virtual end

office, comprising:
(a) receiving a subscriber request for special services from a subscriber at a
subscriber terminal, where the subscriber request includes a code indicating the

virtual end office;

(b) transmitting the subscriber request to a local exchange switch connected to the
subscriber terminal;

(c) transmitting the subscriber request to a pre-switch adjunct which is assigned the
code of the virtual end office, where the pre-switch adjunct is connected to the
local exchange switch and to the subscriber terminal; and

(d) providing special services to the subscriber terminal from the pre-switch adjunct.

The method of claim 6, where the code is translated to a translated code which

directly indicates the pre-switch adjunct.

A method of providing special services in a telephone network through a virtual end

office, comprising:

(a) connecting a subscriber terminal to a local exchange switch, where a user accesses
the telephone network through the subscriber terminal;

(b) connecting a pre-switch adjunct to the subscriber terminal, where the pre-switch
adjunct provides special services to the subscriber;

(c) connecting the pre-switch adjunct to the local exchange switch with an adjunct
trunk group; and

(d) assigning an adjunct exchange prefix code to the adjunct trunk group, such that
the adjunct exchange prefix code indicates the pre-switch adjunct, and the adjunct
exchange prefix code is the same for each pre-switch adjunct in the telephone

network, forming a virtual end office.
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A telephone network comprising:

(a) a subscriber terminal for subscriber access;

(b) a local exchange switch connected to the subscriber terminal; and

(c) a pre-switch adjunct for providing special services, connected to the subscriber
terminal and to the local exchange switch, where the pre-switch adjunct is
connected to the local exchange switch by an adjunct trunk group and is assigned
an adjunct local exchange prefix such that the adjunct exchange prefix code is the

same for each pre-switch adjunct in the telephone network, forming a virtual end

office.

The telephone network of claim 9, where the local exchange switch is directly

connected to the subscriber terminal.

The telephone network of claim 9, where the telephone network includes a plurality
of local exchange switches, each having one corresponding pre-switch adjunct, and
where each of the plurality of pre-switch adjuncts is indicated by the same exchange

prefix code and so collectively logically function as the virtual end office.

The telephone network of claim 9, where the pre-switch adjunct initiates a call to a

subscriber terminal to provide a special service.
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13. A telephone network for providing special services through a virtual end office,
comprising:
(a) means for receiving a subscriber request for special services from a subscriber
using a subscriber terminal, where the subscriber request includes an exchange
5 prefix code indicating the virtual end office;
(b) means for transmitting the subscriber request to a local exchange switch which is
coﬁnected to the subscriber terminal;
(c) means for transmitting the subscriber request to a pre-switch adjunct which is
assigned the exchange prefix code of the virtual end office, where the pre-switch
10 adjunct is connected to the local exchange switch and to the subscriber terminal;
and

(d) means for providing special services to the subscriber terminal from the pre-

switch adjunct.

15
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