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POST ANSWER TELEPHONE CALL REDIRECTION OR REROUTING 

Field of the Invention 

This invention relates to processing of telephone calls, and, in particular, 

to redirecting or rerouting a call aft~r the call has been answered in such a way that 

5 the redirected or rerouted. call is completed as though iroriginated from the location 

at which the original call was placed. 

Background of the Invention 

Many telephone subscribers, particularly large business entities, provide 

sophisticated and diverse services and information to their customers over the 

10 telephone. A particular calling party who is a customer of the subscriber may 

initially reach the subscriber by dialing a toll free or "800" type number provided by 

the subscriber. The calling party may then be connected to a "primary" subscriber 

location that is designated to answer calls placed to the subscriber from customers 

who originate calls from certain origination areas, e.g., originating area codes or 

15 telephone exchanges. It may then be determined that the attendant or other 

personnel at the primary subscriber loc~tion cannot fully service the customer. In 

that event, the attendant at the primary subscriber location may desire to reroute or 

redirect the call to an "alternate" location that is better equipped to handle or 

complete the call. This alternate location may be reached by dialing another 800 

20 number, which may be provided by the same subscriber or by another 800 

subscriber. 

If the primary subscriber location is served by a private branch exchange 

(PBX), the transfer of an incoming call arriving via a first trunk, to an altern.~ 

subscriber location not served by the PBX, is presently accommodated by placing a 

25 second call to the alternate location using another, outgoing, trunk, and then bridging 

the incoming and outgoing calls. This type of call transfer arrangement incurs 

additional billed cost for the subscriber, since the subscriber continues to be billed 

for the call because the call continues to be routed through the PBX at the primary 

subscriber location. This charge may not benefit the subscriber, because the 

30 attendant at the primary location may no longer be "on the call" or talking. Also, the 

communications service provided to the calling party while the call continues to be 

routed through the PBX at the primary subscriber location can be sub-optimum, due 

to the "hair-pinning" of two subscriber grade trunks through the PBX to complete the 

transfer, effectively redacting the capad.ty of the PBX to handle other calls. In 

35 addition, the second call is treated as though it origi!lated from the primary 

subscriber location, creating certain other routing problems clCscribed below. 
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If the call is placed through a network based adjunct processor, such as 

the Modular Services Node (MSN) described in Patent 4,878,240 issued to S.M. Lin 

et al. on October 31, 1989, the PBX hair-pinning problem can be avoided, since the 

MSN is located in the telephone nen:'ork. However, in the Lin arrangement, the 

5 transferred call is not treated as originating from the calling party at the customer 

location. Titls is particularly troublesome in the cas~ of "intelligent" call processing, 

in which the specific call treatment (routing) given to an 800 type call depends, 

among other factors, on where the call originated. Specifically, since the transferred 

call resembles a new call made in the adjunct, as opposed to originating at the 

10 customer location, the call may be routed to an alternate location that is different 

from the location to which the subscriber of the 800 number would wish to route 

calls from customers at that location. Intelligent call processing is normally 

associated with toll-free (800 number) calling, but will, in the future, also be 

available with respect to other telephone services. 

15 Call redirection or rerouting also raises issues with respect to call 

billing. In particular, at the present time, when a call from a customer location to a 

primary location is subsequently redirected or rerouted to an alternate location, the 

party paying for the original call (the subscriber in the case of 800 type calls) will be 

charged for the cost of the entire time period of both the original and redirected calls, 

20 even though the attendant or personnel at the primary subscriber location may not 

participate in the call after redirection or rerouting to the alternate location. If the 

same subscriber provided the 800 number for the alternate location, which is typical, 

the same subscriber will also pay the cost of the redirected call for the time period of 

the redirected call. This subscz:iber may then, is essenc~, be charged twice for a 

25 portion of the time period of the redirected call, leading to subscriber dissatisfaction. 

In the realm of 800 and other intelligent call processing services, one 

can easily see that a call redirection feature is needed that allows a call made to a 

primary location that is answered and determined to be better served by personnel at 

another location, to be rerouted to an alternate location, and yet to retain the original 

30 caller's identity, so that the appropriate routing or feature logic is invoked. This 

rerouting should be accomplished without utilizing superfluous network and PBX 

resources, without adding unnecessary subscriber loops to the talk path, and without 

charging the 800 subscriber for any portion of the redirected call which the 

subscriber is not actually "using". 
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Summary of the Invention 

The foregoing need is met and a technical advance is achieved in 

accordance with the invention by routing calls made by callers that are customers of 

a subscriber (typically an 800 or oth~r intelligent network service subscriber) to a 

5 primary location via a telephone network switch operating in conjunction with a 

specially configured adjunct processor. The adjunct processor, which provides a 

feature referred to below as "post answer call redirection (PACR)", is arranged to 

monitor the call even after it is answered by an attendant or other subscriber 

personnel at the primary location. If the call is to be redirected from the primary 

10 location to an alternate location, the adjunct is signaled typically by inband 

signaling, for example, a dual tone multi-frequency (DTMF) sequence, or out of 

band signaling. The adjunct responds by putting the calling party on hold and by 

initiating a call to the alternate location on an outgoing trunk _of the network switch. 

The second call is initiated in such a way that it emulates or imitates both the routing 

. 15 (call treatment) and billing characteristics of a call made from the original customer 

location. Redirection can then be completed in one of three ways: blind trarisfer, 

consultation, or conference. With blind transfer, the primary location disconnects 

before or while the second call is being established, and when the second call has 

been established, it is interconnected to or bridged with the original call, thereby 

20 completing a path from the customer location to the alternate location which 

bypasses the· primary location. With consultation, a voice path is established 

between the primary location and the alternate location, while the calling party 

remains on hold. The attendant at the primary location can then disconnect, at which 

time the calling party is removed from hold and enabled to converse with the 

25 personnel at the alternate location, or the personnel at the alternate location can 

disconnect, enabling the primary location to initiate another call redirection. (If the 

calling party disconnects the entire call is tenninated). If a conference is desired, the 

primary location can request interconnection or bridging of the calling party with the 

primary and alternate locations. 

30 Advantageously, billing for the call is arranged so that the subscriber of 

the 800 number originally dialed by the _calling party at the customer location pays 

only for the portion of the call in which the primary location is active. The 

subscriber providing the 800 number for the alternate location pays for the portion Of 

the call in which the alternate location is involved, as though the call originated from 

35 the customer's location and proceeded directly to the alternate location, without 

having been rerouted at the network switch. Thus, the subscriber is not charged for 
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any period of time which is not "used" by that subscriber. 

The system keeps track of the number of times a particular call is 

redirected, and/or the number of times consultation is requested with respect to a 

particular call, so as to avoid ~e possibility that networ~ capacity will be improperly 

5 allocated or the system will become subject to fraud or abuse. This can also be 

useful for the purpose of billing the redirecting party for using the redirection 

feature. 

Brief Description of the Drawing 

The present invention will be more fully appreciated by consideration of 

10 the following detailed description, which should be read in light of the 

accompanying drawing in which: 

Fig. 1 is a block diagram of a system arranged to route telephone calls 

originated by a calling party at a customer location to a primary location and for 

monitoring the calls for a signal indicative of a desire to forward the call to an 

15 alternate location; 

Figs. 2 and 3 contain a flow diagram describing the process perfonned 

when using the system of Fig. 1; 

Fig. 4 illustrates the manner in which Figs. 2 and 3 are combined; 

Fig. 5 contains a ffpw diagram illustrating the process by which a 

20 redirected call is completed; 

Figs. 6 and 7 are flow diagrams illustrating the steps followed in 

originating switch 105 and in network switch 115, respectively, for the purpose of 

billing for calls made using the system of Fig. 1; and 

Fig. 8 illustrates the fonnat of records stored in database 162. 

25 Detailed Description 

Referring first to Fig. 1, there is shown a block diagram of a system arranged in 
accordance with the present invention to route a telephone call originated by a 

calling party at a customer location 101 to a primary location 120 and for monitoring 

the call for a signal indicative of a desire to redirect the call to an alternate location 

30 130. In the following description relating to Fig. 1, the attendant or other subscriber 

personnel at primary location 120 is referred to as the "redirecting party", and the 

attendant or other personnel at alternate location 130 is referred to as the "target 

party". The organization, arrangement and functionality of the different components 

of the system will be better appreciated by reading the following description of Fig. 

35 1 in conjunction with Figs. 2 and 3, which together contain a flow diagram 

illustrating the steps perfonned in the processing of a toll-free or 800 type call 
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originated from customer location 101. However, it is to be understood that the 

invention may also be used in the context of other types of calls. It should also be 

recognized that designations of "customer" and "attendant" that are used are 

descriptive only, and that there is no requirement that the person placing the call 
~ 

5 from location 101 actually purchase any goods or services from the person receiving 

the call, nor is there any requirement the call received at locations 120 or 130 be 

handled by a live attendant as opposed to an interactive voice response unit or other 

automated device. 

When an 800 call is originated (step 201) by the calling party at 

IO customer location 101 to a subscriber using the present invention, by dialing that 

subscriber's 800 number, the call is routed conventionally via a local exchange 

switch 103 (which may be a 5ESS® electronic switching system available from 

AT&T) to an "originating" switch 105 (which may be a 4ESS™ electronic 

switching system available from AT&T) that services calls to that 800 number. 

15 Switch 105 launches a query in step 203 to a network control point (NCP) 110, 

which, as those skilled in the art are aware, is a centralized data base that is part of 

the SS7 signaling system. The query includes the dialed number and information 

identifying customer location 101, such as the automatic number identification 

(ANI) for the line serving that location. The query is made in the form of a data 

20 message transmitted to NCP 110 via a signaling link 107 (shown dotted for 

differentiation). 

NCP 110 retrieves or "executes" the subscriber record associated with 

the received dialed number, in order to obtain a routing number used to direct 
originating switch 105 as to where to route the call. As· described. below, the records 

25 for subscribers who desire to ~btain the post answer call redirection feature, or 

related features, described in more detail below, are marked to indicate that calls 

should be forwarded to certain network switches, such as network switch 115, 

having an adjunct processor 125 that is arranged in accordance with the present 

invention. Thus, the routing number provided-to switch 105 in step 205 is a special 

30 routing number that is designated hereinafter as an "adjunct routing number" or 

ARN. As will be understood by those skilled in the art, the routing number obtained 

from NCP 110 (sometimes referred to as "call treatment") can be made to be 

sensitive to the call origination location. This allows a subscriber to formulate a 

routing plan whereby, for example, calls from customers in the western region that 

35 are placed to the subscriber's 800 number are routed to a first service center in 

California, while calls from customers in the eastern region that are placed to the 

~~~UN 
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same 800 number are routed to a second service center in New Jersey. 
As an example, calls to a particular 800 number may generate an adjunct 

routing number in the format SSS-TTT-XXXX, where SSS is an identifier associated 
with the particular network switch 11? connected to adjunct processor 125, TIT is 

5 an identifier associated with the record of the redirecting party at primary location 
120, and XXXX represents information about customer location 101, such as 
originating Numbering Plan Area (NPA) information and other information entered 
by the calling party at customer location 101 (such as dialed number or responses to 
prompts) that may be useful to the subscriber. 

10 It is to be noted here that NCP may provide other available features 
when it is queried in step 205. These features include, for example, call treatment 
that is sensitive not only to the location of the calling party, as described above, but 
also to the time of day and/or day of week that the call is made. Also, a "call 
prompter" _service may be provided, whereby a calling party is connected to a 

15 network services complex 135 in Fig. 1, which is arranged to interact with the 
calling party using stored voice scripts, so as to play announcements to the calling 
party and/or collect information from the calling party. The collected information 
can then be used in further processing of the call. 

The routing number provided to the switch generating the query, in this 
20 case originating switch 105, contains a code that can be interpreted by the switch as 

providing multiple, sequential routing choices. Thus, when the switch receives the 
code, it can retrieve a table containing information defining the first choice routing, 
which is used, if available. The table also contains information defining a second 
choice routing, which is used, however, in the event that the first choice is busy, out 

25 of service, or otherwise unavailable. The table may include information defining 
additional routing chokes. This arrangement is particularly useful in order to 
provide backup capability in the event that a particular network element, such as 
adjunct processor 125, may be temporarily inoperative. 

When originating switch 105 reseives the ARN from NCP 110, it 
30 generates a call setup message for the appropriate destination, in this case, network 

switch 115. The setup message typically includes the ARN as well as information 
identifying the calling party and the dialed number. As described in more detail 
below in conjunction with Fig. 6, an Automatic Message Accounting (AMA) billing 
record is opened in originating switch 105 at this time for the purpose of billing the 

35 subscriber for the call. 

[1~-;s--s:::,-,::---E -­
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When network switch 115 receives the call setup message from 

originating switch 105, it in turn formulates a setup message destined for adjunct 

processor 125. This setup message, which may be formulated in Q.931 format in 
accordance with ISON standards, also includes the ARN and information identifying 

~ 

5 customer location 101 and the dialed number. This message is supplied, in step 207, 
to adjunct processor 125 on an available ISDN trunk, designated as trunk 116 in Fig. 

1. 

Adjunct processor 125, which is described in more detail below, may be 
based upon and include several automatic voic~ response units (VRU's) that are each 

10 capable of performing numerous call processing and logical functions, such as 

detecting and validating redirection requests, initiating outgoing calls, originating 

out of band signaling messages such as those required for network billing purposes, 

bridging calls, creating three way conferences, maintaining counters, and playing 

generic voice announcements. The steps performed by adjunct processor 125 are 
15 differentiated in Figs. 2 and 3 by being included within a dotted rectangle labeled 

275. 

As shown in Fig. 1, adjunct processor 125 may include several VRU's 
150, 151 interconnected by a local area network 155. Each VRU, includes a 

microprocessor 160 that operates under the control of programs which could be 

20 stored in a database 162. Database 162 is also arranged to store records that contain 

information describing the redirection features to are to be provided to each 
subscriber. The VRU also includes signal and speech generators 164 and 166, 

respectively, and a DTivlF receiver 168 arranged to detect various touch tone 
sequences that signal a desire to invoke features provided by adjunct processor 125. 

25 The individual elements in VRU 150 are interconnected by a common bus 170. 

Switch and LAN interfaces 171 and 172, respectively, are provided to interface the 
VRU with the network switch to which it is interconnected, and to the local area 
network or other network from which data, maintenance and/or program updates 

may be received from an external support and maintenance system 140. Note that 
30 support and maintenance system 140 may be connected to NCP 110, so that 

information contained therein can be appropriately updated. 

In step 209, adjunct processor 125 receives the setup message and uses 
the information contained therein, in step 211, to retrieve stored information from 
database 162, indicative of the features to be provided to the subscriber whose 800 

35 number was dialed. If it is determined, in step 212, that a subscriber record exists in 

database 162, the process continues with step 213. If no subscriber record can be 
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found, an announcement is played by adjunct processor 125 to the calling party, and 

the process is terminated in step 214. In lieu of an announcement, the calling party 

may receive a "re-order" tone or fast busy signal. 

Once a subscriber record has been retrieved, a determination is made in 

5 step 213 as to whether the call redirection feature of the present invention is to be 

provided with respect to this call, as opposed to another feature. If a positive result 

is obtained in step 213, the process continues with step 217. If it is determined in 

step 213 that the subscriber is to be provided with other features known as recurrent 

call prompter (RCP) or advancCd information service, which features can also be 

IO provided by the arrangement shown in Fig. 1, then certain modifications of the 

process of Figs. 2 and 3 will occur in step 215. These modifications are described in 

more detail below. 

In step 217, adjunct processor 125 performs a routing translation by 

which the information received from network switch 115 and the information 

15 retrieved from database 162 is combined to formulate a call setup message 

(identifying customer location 101, the dialed number, and the other information 

received from network switch 115) that can be interpreted by network switch as a 

request to initiate a call to to the redirecting party at primary location 120. Adjunct 

processor 125 determines if an outgoing trunk, such as trunk 118, is available, and if 

· 20 so, reserves it. The call setup message is then passed back to network switch 115 in 

step 219, causing that switch to set up a call to primary location 120 via terminating 

switch 117, which serves that location. In response to receipt of the setup message, 

terminating switch 117 attempts to complete the call to primary location 120. 

Once the call setup message is sent from adjunct processor 125 to 

25 terminating switch 117, adjunct processor 125, in step 219, connects (bridges) the 

incoming call from customer location 101 to the reserved outgoing trunk 118. At the 

same time, in step 221, adjunct processor 125 sends billing information to 

originating switch 105, as described more fully below. Also at this time, in step 223, 

adjunct processor 125 connects DTMF reeeiver 168 to the outgoing trunk 118 

30 directed to primary location 120, in order to monitor the call for an indication from 

the redirecting party that the call is to be redirected. This indication, as stated 

previously, is typically signaled through application by redirecting party of one or 

more touch-tone sequences, illustratively the sequence"* T ". 

When redirecting party at primary location 120 answers the call, answer 

35 supervision is propagated back through the network to adjunct processor 125, which 

detects the answer in step 224 and in turn forwards an answer message back toward 



-- ---------------=~----- ------

-9-

originating switch 105 and the LEC central office in which switch 103 is located. 
For billing purposes, originating switch 105 begins elapsed time recording for the 
call from the calling party to the redirecting party in response to receipt of answer 
supervision. 

5 Before describing the initiation of redirection, it is instructive to note 
that a "conventional" 800 call from customer location 101 to primary location 120 
would typically not take the path just described. Rather, NCP 110, when queried, 
would instead route the call from originating switch 105 directly to terminating 

switch 117 serving primary location 120, via call path which is not shown in Fig. 1. 
10 Thus, it is to be observed that when the redirection feature of the present invention is 

invoked, the call path may be extended to include an additional switch, in this case, 
network switch 115. The possibility of extending a call through an additional 
network switch can be avoided. by associating an adjunc;:t processor with each 
network switch, or reduced by associating separate adjunct processors with several 

15 network switches. In the example illustrated in Fig. 1, since switch 117 does not 
have an associated adjunct processor, routing through an additional switch, in this 
case, network switch 115, is required. However, the advantages of this arrangement 
to subscribers will outweigh the disadvantage of additional routing. 

It is also beneficial to summarize the call routing at this point in the 
20 processing of a call. The calling party has been connected to a redirecting party via a 

path that originates in customer location 101 and includes originating switch 105, 
network switch 115, adjunct processor 125 and terminating switch 117. Routing 
through adjunct processor 125 occurred because the subscriber was identified as 
having the redirection feature by the dialed number, when NCP 110 was queried. 

25 The routing of the call to network switch 115, and its associated adjunct processor 
125, as opposed to another switch and its associated adjunct processor (not shown in 

Fig. 1) occurred as a function of the dialed number for the subscriber, the customer 
location 101, and the routing logic contained in NCP 110 that may have been 
specified by the subscriber. In implem~tati.ons in which multiple adjunct processors 

30 are available in the network, routing to a particular network switch/adjunct processor 
combination will be determined as a function of the location of the calling party. 

Returning to a description of the process illustrated in Fig. 3, when a 
redirecting party at primary location 120 identifies a need to either transfer, consult 
or setup a three way conference, a touch-tone sequence "*T" is generated by the 

35 redirecting party and detected by DTMF receiver 168 within adjunct processor 125, 
in step 225. Adjunct processor 125, in step 227, checks several counters for 

E ' , . r:-.::--:--------·--· 
SH.cl:. I HAS BEEN ] 
~EPLACED · -------____, 



- 10-

permission to proceed, as more fully described below, to assure that a predetermined 
limit has not been exceeded and that call redirection is therefore permissible at this 
time. If the limit has been exc~ded, a negative permission result is obtained, an · 
announcement may be played to the terminating party in step 229, indicating that 

5 redirection is not permitted. 

If a positive result is obtained in step 227, indicating that redirection is 
permitted, adjunct processor 125 places the incoming call from customer location 
101 on hold in step 231, and plays an announcement to the calling party, advising 
that party that they have been placed on hold. In step 233, adjunct processor 125 

10 sends an update bill message to originating switch 105, in order to update the billing 
record to include the cost of the redirection, if a cost is indeed imposed on the 
redirecting party. Adjunct processor 125, in step 234, then plays a dial tone to the 
redirecting party and the redirecting party enters a redirection number for the target 
party at alternate location 130, via touch tone signals. In response, adjunct processor 

15 125 validates the redirection number format, increments its counters, and generates a 
setup message in step 235 to initiate a second call, via trunk 122, to alternate 
location 130. This call setup message, which is transmitted to network switch 115, 
is arranged to identify the call with the telephone number of customer location 101, 
rather than the number of primary location 120. As a result, in step 237, network 

20 switch 115 formulates and transmits a query to NCP 110 that includes the telephone 
number of customer location 101, rather than the number of primary location 120. 
This query also includes the redirection number (the number of the target party at 
alternate location 130) supplied by the redirecting party in step 234. 

Note here again, that when NCP 110 responds to the query originated 
25 from network switch 115, it may do so using all of its otherwise available features. 

This includes call treatment that may be detennined as a function of the ANI or NP A 
of the location in which the call originated, in this case specified as customer 
location 101, as well as the "call prompter", "courtesy response" and "alternate 
termination sequence" features. 

30 By providing network switch 115 with the origination information 
pertaining to customer location 101 rather than primary location 120, the redirected 
call is routed to the appropriate target party that would have received the call had the 
call to the same number been actually originated from customer location 101. In 
step 238, NCP 110 provides, and network switch 115·receives, a routing number to 

35 the target party at alternate location 130 in response to the query launched by switch 
115 in step 237. This routing number is used by network switch 115 to complete 

-----~ 
rs SHEET l!AsBEEN / 
_REPLACED ·-·-.. -·-.. --·--·--



- 11 -

the redirected call, which as shown in Fig. 1 is routed via another terminating switch 

119. When network switch 115 receives the routing number for the target party, it 

opens a billing record for the redirected call in step 239, using the information 
received from NCP 110. That info~ation includes the telephone number of 

5 customer location 101 rather than the telephone number of redirecting party at 
primary location 120, and the redirection number. (Note that, for informational 
purposes, the number of the redirecting party may be provided on the billing record.) 

At this point, as shown in Fig. 3, adjunct processor continues to monitor the call, in 

step 241, to determine how to "complete" the redirection process. 

10 The call completion process, which is illustrated in Fig. 5, can result in 

three "outcomes", depending upon the actions of the redirection party, the calling 

party and the target party. First, and most typically, a "blind transfer" can occur, 
wherein the calling party, already on hold, is connected to the new target party when 

that party answers, and wherein the redirecting party drops the call once the 800 
15 number for the target party has been dialed. When this outcome occurs, the billing 

r<?Cord opened.by originating switch 105 in step 203 is now closed, so that the 
redirecting party is no longer billed for the redirected call. A billing record for the 

redirected call is, however, opened for this portion of the call. This is discussed 
more fully below. 

20 Second, one or more "consultations" can occur, wherein the called party 
remains on hold while the redirecting party communicates with one or more target 
parties. Consultation can be followed by blind transfer when the appropriate target 
party has been identified. 

Third, a conference between all three parties may be desired. If a 
25 conference is arranged by the redirecting party, it may be followed by disconnection 

of the redirecting party, thereby effecting a more conventional call transfer. 

30 

The call completion process can also be tenninated if the calling party 
disconnects. If this happens, any other party on the call is also disconnected, and 

any billing records previously opened are closed. 

Refening now to Fig. 5, for the purpose of completing a redirected call 
and detennining which of the outcomes described above is to be provided, adjunct 

processor 125 monitors the status of trunks 116, 118 and 122 in step 501, to 
detennine which parties remain on the line. If it is detennined in step 503 that the 
calling party has not remained on the line, all of the parties are disconnected in step 

35 505, and. the call is tenninated. As long as a positive result is obtained in step 503, a 

determination is made in step 507 as to whether both the redirecting party and the 
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target party are on-line. If a negative result is obtained, a determination is made in 
step 509 as to whether the redirecting party has disconnected. If so, a blind transfer 
is desired, and the calling party is connected to the target party in step 511. On the 
other hand, if the redirecting party has not disconnected, but the target party is not 

5 on- line, it is presumed that the redirectecI call to the target party could not be 

completed or continued. In this event, the redirecting party is reconnected to the 
calling party in step 513, and step 515 results in a resumption of the process in 
adjunct processor 125 at step 223 of Fig. 3. 

If a positive result is obtained in step 507, indicating that both the 
redirecting party and the target party remain on-line, a determination is next made in 
step 517 as to whether the redirecting party, who has control of the call outcome, has 
entered a DTMF tone sequence, illustratively "*R", which signals a desire to 
establish a three-way conference.· If this sequence is detected in step 517, the 
conference is established in adjunct processor 125 in step 519, using the 
conferencing capability of VRU 150, 151. If the "*R" sequence requesting a 
conference has not been detected in step 517, consultation between the redirecting 
party and the target party is continued in step 523. Following the outcomes in steps 
511, 523 and 519, the redirection completion process of Fig. 5 is repeated by 
returning to step 501. 

Figs. 6 and 7 are flow diagrams illustrating the steps followed in 
originating switch 105 and in network switch 115, respectively, for the purpose of 
billing for calls made using the system of Fig. 1. Steps 601-609 and 701-705 
illustrated in these figures are triggered by certain steps performed in the process of 
Figs. 2 and 3, and the triggering interrelationship is denoted by dotted lines in Figs. 6 
and 7. As indicated previously, the billing record prepared in originating switch 105 
represents the charges for the call placed by the calling party to the redirecting party. 
Since this call is typically an 800 call for which the redirecting party is the 
subscriber, this bill is considered the redirecting party bill. On the other hand, the 
billing record prepared in network switch 115_.represents the charges for the call 
received by the redirecting party and redirected to the target party. Since this call is 
also an 800 call for which the target party is the subscriber, this bill is considered the 
target party bill. However, the same entity often is the subscriber for both 800 
numbers. 

Referring first to Fig. 6, the billing process performed in originating 
switch 105, by which a bill is prepared for the redirecting party, i.e., the subscriber 
of the 800 number dialed by the calling party, is initiated by opening a billing record 
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in step ~01 which is triggered when NCP 110 returns the adjunct routing number in 

step 205 of Fig. 2. This billing record includes the dialed number, information 

identifying the·caller, typically"ANI, or if not available," at least the area code 

(numbering plan ~ea or NPA) of customer location 101 and the routing number 

returned to switch 105 from NCP 110. 

When adjunct processor 125 performs a routing translation in step 217 

of Fig. 2, this triggers originating switch 105 to perform a billing record update in 

step 603. In this step, the ARN is interchanged with or replaced by the routing 

number of the redirecting party at primary location 120. This is done so that the bill, 

when rendered to the subscriber, will contain meaningful information about the call. 

Next, when originating switch 105 receives answer supervision from network switch 

115 in step 224, of Fig. 2, this triggers originating switch 105 to respond, in step 

605, by entering a start time in the billing record and by recording elapsed time for 

the call. This status continues until a signal indicative of redirection is received in 

adjunct processor 125 in step 225 of Fig. 2. In response to this trigger, the billing 

record is updated in step 607, so that a charge for use of the redirection feature may 

be added to the bill, if such a charge is imposed on the redirecting party by the 

service provider. If desired, the telephone number of the target party can be recorded 

and entered on the bill, thereby making the bill more meaningful to subscriber of the 

post answer call redirection feature. 

When the redirecting party disconnects, the disconnection is detected by 

adjunct processor 125, which formulates a message and transmits it to originating 

switch 105. Note that this JJlessage is formulated even though the calling party may 

continue to communicate with the target party via a communication path that 

includes switches 105, 115 and 119 and adjunct processor 125. In response to this 

message, the recording of elapsed time is stopped in step 609, and the billing record 

is closed. Alternatively, if the call is terminated because the calling party hangs up, 

the billing record in switch 105 is also closed. However, in this circumstance, the 

record is closed conventionally, in respons~ to the discontinuance of the call, and 

does not result from a message generated in adjunct processor 125. In either event, 

the billing record, which contains information identifying the calling party, the 

dialed number, the elapsed tim~ and an indication of u~ the redirection feature, may 

then be forwarded, in a conventional manner, to a bill preparation processor which 

combines the records for all calls chargeable to a subscriber. 
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Referring now to Fig. 7, the billing process perfonned in network switch 
115 by which a bill is prepared for the target party, i.e., the subscriber of the 800 
number dialed by the redirecting party, is initiated by opening a billing record in step 
701 which is triggered when NCP 110~ returns the routing number for tenninating 
switch 119 serving alternate location 130 in step 239 of Fig. 3. This billing record 
includes the number of the target party provided by the redirecting party and 
infonnation provided by adjun~t processor 125 identify~ng the originator of the call 
as the calling party, rather than the redirecting party. This infonnation is typically 
ANI. or if not available, at least the area code (numbering plan area or NPA) of 
customer location 101. This billing record is processed in network switch 115 in the 
normal manner. Briefly, when the call is answered. by the target party, network 
switch 115 receives answer supervision from terminating switch 119 in step 702, 
triggering elapsed time recording which begins in step 703. When the call is later 
terminated. in step 704, this triggers elapsed time recording to be stopped, and the 
billing record is closed in step 705. The record can the be forwarded conventionally 
for further bill preparation and processing. 

When one or more consultations occur between the redirecting party and 
one or more target parties, the calling party remains on hold. In such instances, _the 
billing record for the redirecting party remains open, until the calling party or the 
redirecting party disconnect. Individual records are generated. for the target parties, 
if more than one consultation is performed. 

It is to be noted he!C that when the redirecting party provides a. 
telephone number for the target party in step 235, adjunct processor 125 is usually 
arranged so that only a toll free or 800 type number is accepted. This is because the 
redirected portion of the call is treated as though it originated. from the calling party, 
not the redirecting party. Thus, if this restriction were not imposed, the redirecting 
party could redirect a call to a conventional number in which the calling party is 
billed, and thereby impose charges on the calling party that are unexpected.. Ha toll 
free number is not provided by the redirecting party in step 235, adjunct processor 
125 may be arranged. to play an appropriate message. 

It is also to be noted that the 800 number for the target party, may, and 
in many cases, will be, the number of the same subscriber to whom the original call 
to primary location 120 was directed. Indeed, the subscriber may also subscribe to 
the redirection feature for the alternate location as well. In such event, the call 
originated from adjunct processor 125 and routed through network switch 115 in 
accordance with a query response received from NCP 110 in step 241 may be 

i~ ~ ! • ~~· .-,_~--i~:·;~--~.~~.1:··;1·:;.:~~--j3°Li2N ) 
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returned again to adjunct processor 125, or to another adjunct processor in the 
telephone network. In order to avoid the possibility of excessive use of the resources 
in adjunct processor 125, and the possibility of fraud, counters are provided in 
processor 125 to keep track of (a) the number of redirections (i.e., independent loops 

5 through processor 125 when successive-800 numbers are each subscribers to the 
redirection feature) attempted for any given call, and (b) the number times a 
particular call is extended to a different target party, even though the target party is 
not a subscriber of the redirection feature. If the count in any of the counters 
exceeds a predetermined limit, then further redire·ction or processing is blocked in 

10 step 229 of Fig. 3. 

As stated above, other features, in addition to post answer call 
redirection, may be provided tq a subscriber using the arrangement of the present 
invention shown in Fig. 1. These features, which are known as "recurrent call 
prompter (RCP)" and "advanced information forwarding (AIF)", are provided to a 

15 particular subscriber if that subscriber's record, stored in database 162, is 
appropriately marked. In that event, when step 213 is performed, the subscriber's 
feature will be identified. 

If RCP is provided, then the process performed in adjunct processor 
125, specifically steps 225 and 235, is modified. In step 225, a different touch-tone 

20 sequence, such as "*M", is selected to indicate a request from the redirecting party to 
return the calling party to an announcement facility, such as network services 
complex (NSCX) 135, rather than connecting the terminating party to a target party. 
Step 235 is modified to send the originally dialed 800 number, rather than a new 800 
redirection number supplied by the redirecting party, to NSCX 135, so that the 

25 appropriate stored message can be played. NSCX 135 may be connected to both 
originating switch 105 as well as network switch 115, so that its announcement, digit 
collection and other capabilities are available both when the original call is initiated, 
and thereafter, when the call is redirected, or there may be a "service assist" to get 
access to the NSCX at another switch. 

30 With respect to the AIF feature, steps 225 and 235 are also modified. In 
step 225, a disconnect signal or other out of band signaling received from the 
redirecting party produces a positive response in that step, as opposed to receipt of a 
particular touch-tone sequence. This disconnect signal is indicative not only of the 
fact that the redirecting party desires to terminate participation in this portion of the 

35 call, but also indicates that information obtained by redirecting party from calling 
party at customer location 101 should be used to continue the call. Indeed, in most 
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situations in which this feature is involved, primary location 120 will be served by 
an automated attendant as opposed to a live operator provided by the subscriber, and 
primary location 120 and alternate location 130 will be directly connected to 
switches 117 and 119 by Integrated Services Digital Network (ISDN) trunks. The 

5 disconnect signal will be a digital message that includes data obtained from calling 
party at customer location 101. In step 235, the setup message transmitted to 
network switch 115 is specially modified to include the infonnation received from 
redirecting party at primary location 120 which, as stated previously, includes 
infonnation obtained from calling party 101. In addition, the 800 number provided 

10 to network switch 115 by adjunct processor 125 is not provided by redirecting party 
at primary location 120. Instead, it is a prestored 800 number provided by the 
subscriber, which will serve to route the call to a predetennined destination, such as 
the target party at alternate location 130. In lieu of a prestored 800 number, other 
special service (e.g., 900 or 700) numbers can be used, or the call can be directed to a 

15 POTS number. 

Referring now to Fig. 8, there is shown a typical format for records 
stored in database 162. Field 801 includes the dialed number, typically an 800 . 
number. For each 800 number, several ARN's may exist in field 802. This is 
because the ARN returned by NCP 110 and received by originating switch 105 in 

20 . step 205 of Fig. 2 can be one of many different routing numbers provided by the 800 
subscriber, depending, for example, upon the location of the calling party, the time 
of day or day of the week in which the call was made, a percentage allocation desired 
by the subscriber, or inputs entered by the calling party in response to prompting 
generated by NSCX 135. The ARN included in field 802 can be six digits, the SSS 

25 and TIT digits described above, and exclude the XXXX infonnation which is 
calling party specific, since the latter infonnation can be simply buffered in adjunct 
processor 125 and returned to network switch 115 as part of the routing number for 
the redirecting party which is contained in field 803. Thus, field 803 contains, for 
each ARN, a six digit routing number (RN)_ for the redirecting party. When 

30 combined with the four digit XXXX information, this routing number can be thought 
of as a "dialable" number that corresponds to and specifies a particular primary 
location. It is in the nature of a: so-called "POTS" number, rather than an 800 or 
other special services number, and it does not require translation in an NCP. The 
record includes, in field 804, a feature designator, that indicates whether the 

35 subscriber desires post answer redirection, recurrent call prompter, the advanced 
information service feature described above, or yet additional features. Field 805 
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contains an 800 number which is used when the subscriber desires the RCP and 

advanced information features. In these instances, the 800 number contained in this 

field is supplied to network switch 115, together with a numbering plan indicator, in 

order to signal network switch 115 to perform an NCP query and thereafter route the 

call in the manner expected for 800 cills. 

In the foregoing description, reference has been made to "originating" 

"network" and "terminating" switches. Those skilled in the art will recognize that 

these designations relate to the functions performed by a given switch at a given time 

in the call routing and completion process, and are not intended to differentiate 

between hardware/software capabilities present in such switches. In the arrangement 

of Fig. 1, switches 105, 115, 117 and 119 may all be 4ESS switches available from 

AT&T. 

Various modifications may be made to the present invention, as will be 

apparent to those skilled in the art. For example, while the rerouting of calls under 

the direction of customer "personnel" has been described, it is to be understood that 

some or all actions taken by persons may alternatively be taken by computer 

controlled processors or other mechanical devices, such as those which recognized 

and process speech patterns or out of band signaling and react in accordance with 

predefined logical routines. Also, while conferencing initiated by the redirecting 

party has been described as involving up to three parties, it is to be understood that 

adjunct processor 125 could be arranged to permit additional redirections to add 

even more parties. 

~i~.··!_'4 
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Claims: 

1. A system for completing telephone calls comprising 

means including a switch having an associated processor for routing a 

call originated from a calling party at a customer location to a redirecting party at a 

5 primary location, said routing to said primary location being determined as a joint 

function of (a) the telephone number dialed by said calling party and (b) the 

telephone number of said customer location, 

means in said associated processor for monitoring said call, after it has 
been completed to said primary location, for a redirection signal indicative of a 

10 desire to forward said call to an alternate location, 

means in said processor for routing a second call initiated in said 

processor from said switch to said alternate location, said routing to said alternate 

location being determined at least in part as a function of said telephone number of 

said customer location, and 

15 means for completing a call path between said calling party and said 

alternate location which excludes said primary location, by interconnecting said first 
and second calls. 

2. A system as defined in claim 1 wherein said first call is extended from 

said calling party to said primary location through said associated processor and said 

20 second call is extended from said primary location to said alternate location through 

said processor, and wherein said first and second calls are bridged in said processor. 

3. A system as defined in claim 1 or claim 2 wherein said processor 
further includes means for billing said subscriber for a transferred call as though it 

originated from the original customer's location and pr?Ceeded directly to the second 

25 subscriber location, without having been re-routed at the network switch. 

4. A system as defined in any ~f the preceding claims wherein said 

redirection signal is a touch tone sequence generated in said primary location. 

S. A system as defined in any of the preceding claims where said 

processor further includes means for updating a bill record generated for said first 

30 call to indicate the redirection of said call to said alternate location. 

6. A system as defined in any of the preceding claims wherein said signal 

•• ," •• •• •HO•-·••-••••, •• .i 
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indicative of a desire to redirect said call to said alternate location is a dual tone 

multi frequency (DTMF) signai, and said system includes means for recognizing 

predefined seq~ences of DTMF signals. 

7. A system as defined in any of the preceding claims wherein said 

5 processor is arranged to continue to monitor said call after said call is transferred to . 

said alternate location. 

8. A call processing and billing method comprising 

connecting a call from a first station to a second station, 

contemporaneously with said connecting, initiating a first billing record 

10 for said call, said first billing record including information indicative of the charge 

for a call made from said first station to said second station, 

redirecting said call by connecting said first station to a third station, 

contemporaneously with said connecting of said call to said third 

station, initiating a second billi~g record for said call, s~d second billing record 

15 including information indicative of the charge for a call made from said first station 

to said third station, 

terminating said first billing record when said second station ~s 

disconnected from said redirected call, and 

terminating said second billing record when (a) said redirected call is 

20 terminated or (b) said third station is disconnected from said call. 

includes 

9. A method in accordance with claim 8 where said connecting step 

establishing a call from said first station to an adjunct processor, 

establishing a call from said adjunct processor to said second station, 

25 and 

30 

bridging said first and second~calls. 

10. A method in accordance with claim 8 or claim 9 wherein said 

redirecting step includes 

establishing a call from said adjunct processor to said third station, and 

bridging said third station onto said call and dropping said second 

station from said call. 
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11. A method in accordance with claim 8 or claim 9 wherein said 
redirecting step includes 

establishing a call from said adjunct processor to said third station, and 
adding said third station onto said call while maintaining said second 

5 station on said call, thereby conferenCing said first, second and third stations. 

IO 

12. A method in accordance with any of the preceding claims further 
comprising 

transmitting said first and second billing records to a billing center. 

13. A call billing method comprising 
initiating a first billing record for a call contemporaneously with a 

connection of said call from a first station to a second station, 
initiating a second billing record for said call contemporaneously with a 

redirection of said call from said second station to a third station, 
wherein. said second billing record is generated as though said call 

15 redirected by said second station to said third station originated from said first 
station. 

14. A method for completing telephone calls comprising the steps of 
routing· a call originated from a calling party at a customer location via a 

switch having an associated processor to a redirecting party at a primary location, 
20 said routing to said primary location being detennined as a joint function of (a) the 

telephone number dialed by said calling party and (b) the telephone number of said 
customer location, 

monitoring said call in said associated processor after it has been 
completed to said primary location, for a redirection' signal indicative of a desire to 

25 forward said call to an alternate location, 

routing a second call initiated !.n said processor from said switch to said 
alternate location, said routing to said alternate location being detennined at least in 
part as a function of said telephone number of said customer location, and 

completing a call path between said cal1ing party and said alternate 
30 location which excludes said primary location, by bridging said first and second 

calls. 


