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(57) ABSTRACT 

A mobile telephone, or personal communication services 
subscriber Who Wishes directory assistance services is con 
nected in the conventional manner to an operator Who 
identi?es a destination telephone number desired by the 
subscriber. As knoWn in the prior art, the operator then 
initiates a call connecting the subscriber to the destination 
telephone number. In a preferred embodiment, the operator 
locates a desired destination telephone number in a com 

puter database, and can select automatic dialing of the 
located number. Further, rather than dropping all further 
involvement With the call, the preferred embodiment of the 
present invention continually monitors the connection 
thereby established for a predetermined DTMF signal issued 
by the customer, such as that obtained by pressing the “*” 
button. If such a signal is detected, the customer is trans 
ferred to a directory assistance operator, Who can then 
provide Whatever further assistance is needed (e.g., provid 
ing further directory assistance). If a busy signal or non 
ansWering party is detected, a customer is given a plurality 
of options including leaving a recorded message or page, or 
a predetermined alphanumeric message or page for the 
called party. In this case, the system automatically tries, 
repeatedly, to deliver the recorded message or page and, 
optionally, con?rms successful or failed message delivery to 
the calling party. 
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METHOD AND SYSTEM FOR PERSONALIZED 
INFORMATION SERVICES 

RELATED APPLICATION DATA 

[0001] The present application is a continuation in part of 
copending application Ser. No. 08/555,222 ?led Nov. 2, 
1995, Which is a continuation in part of copending applica 
tion Ser. No. 08/498,900, ?led Jul. 6, 1995, Which is a 
continuation in part of copending application Ser. No. 
08/234,644, ?led Apr. 28, 1994. 

FIELD OF THE INVENTION 

[0002] The present invention relates to systems for pro 
viding directory assistance services. More particularly, the 
present invention relates to a directory assistance service 
With ?exible connection options so that a caller can more 
readily communicate With a party that is presently unavail 
able. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0003] Telephone directory assistance services have been 
available for the past century. While improvements have 
been made over the decades, such systems are still poorly 
suited for many users, including in particular, subscribers of 
mobile telephone services (e.g., cellular and personal com 
munications service (“PCS”) subscribers). 

[0004] In prior art directory assistance services, a cus 
tomer dials an operator and identi?es the name and address 
of a party Whose telephone number is desired. The operator 
then locates the number, using printed directories or a 
computer database, and provides the number to the cus 
tomer. (The provision of the number is sometimes done by 
the live operator, but more typically is done With a synthe 
siZed voice response unit that provides an automated voicing 
of the number.) After the customer’s inquiry has been 
satis?ed, the connection to the operator is terminated. 

[0005] While satisfactory for most customers, this 
arrangement is ill-suited for many mobile telephone and/or 
PCS customers. For one, such customers are usually aWay 
from their general Work environments (e.g., in a vehicle), 
and thus may not have ready access to a pencil and paper in 
order to make a note of the desired number. (Even if such 
materials are available, the customer may not ?nd it conve 
nient to interrupt other activities, e.g., driving, in order to 
make a note.) In addition, the process of initiating a second 
call—to the desired party—entails further manual opera 
tions (e.g., hanging up, Waiting for another dial tone, and 
dialing) Which may be a hindrance to the customer’s other 
activities. 

[0006] The present assignee has redressed certain of these 
dif?culties by providing a directory assistance service that 
eliminates the need to make a note of the desired number, or 
undertake a redialing eXercise. Instead, after determining the 
telephone number desired by the customer, rather than 
voicing it to the customer, the directory assistance operator 
proceeds to initiate a call to the desired party, and connects 
the neW outgoing call to the original customer. This arrange 
ment obviates the need for the customer to make a note of 
the voiced number, or to undertake a redialing eXercise. 
HoWever, the number can still be voiced to the customer if 
desired. 
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[0007] Rather than dropping all further involvement With 
the call, as is typically done With most directory assistance 
systems, the assignee’s directory assistance system continu 
ally monitors the connection thereby established for a pre 
determined DTMF signal issued by the customer, such as 
that obtained by pressing the “*” button. If such a signal is 
detected, the customer is transferred to a directory assistance 
operator, Who can then provide Whatever further assistance 
is needed. By this arrangement, the press of a single button 
by the customer summons further directory assistance, 
rather than the redialing procedure normally required. 

[0008] HoWever, if the initiated call is not completed 
because a “busy” tone is received, or a continuous ringing 
signal for a non-ansWering party is received, then the 
customer must either immediately contact the directory 
assistance operator again (e.g., With the press of a single 
button as Was described above) or hang-up and re-connect to 
the directory assistance operator again at a later time by 
undertaking a redialing eXercise. 

[0009] If the caller re-connects to the directory assistance 
operator, the operator can re-initiate the call, but if the line 
is busy, or the party is not ansWering, then the caller must 
either Write doWn the desired number, or call the directory 
assistance service again at a later time. Both of these options 
are unsatisfactory for many cellular telephone customers as 
they disrupt the customer’s activities. 

[0010] In accordance With one preferred embodiment of 
the present invention, a directory assistance service is pro 
vided Which alleviates the busy signal and non-answering 
parties problems. For eXample, in one embodiment, a caller 
Who Wishes directory assistance services is connected in the 
conventional manner to a directory assistance operator Who 
determines the destination telephone number desired by the 
caller. The operator and the system then initiates the call 
connection to the destination telephone number for the 
caller. 

[0011] If a busy signal (or any other non-ringing or 
intercept signal, e.g., re-order, disconnected number tone, 
tri-tone, etc.) is detected, an on-line call monitoring and 
reporting system drops the connection to the busy called 
party, and a voice response unit plays a message to the caller 
With the folloWing options: (1) to leave a message for the 
busy called party; (2) to listen to a voiced play back of the 
telephone number just called so the caller can Write doWn the 
number for future unassisted calls; (3) continue calling the 
requested party every N minutes, Where N is determined by 
the caller or set by default (e.g., set by the service provider); 
(4) call the requested party again; (5) page the busy called 
party at another number; or (6) to return to the directory 
assistance operator for further assistance. 

[0012] If the caller chooses option (1), the caller can 
record a voice message, or send an alphanumeric character 
message. The caller can also choose this option at any time 
by pressing the “M” (the number siX) key or other prede 
termined key(s). 

[0013] The directory assistance service Will attempt to 
contact the busy called party at speci?c durations (e.g., once 
every half hour) to automatically deliver the calling party’s 
message (i.e., either a recorded voice or an alphanumeric 
message). After a certain number of unsuccessful attempts 
(e.g., 10 attempts), the message delivery to the busy party is 



US 2002/0013141 A1 

canceled. The caller also has a “con?rmation” option 
Wherein the directory assistance system calls the caller back 
to con?rm successful or failed delivery of the message. 

[0014] If the calling party chooses option (2), the system 
provides an automated voicing of the number to the caller. 
The caller can record this number for future unassisted calls 
to the called party. The caller can also choose this option at 
any time by pressing the pound or number “#” key tWice or 
other predetermined key(s). 

[0015] If the caller chooses option (3), the system Will 
continue calling the busy party at set intervals. The caller can 
also choose this option at any time by pressing the “C” 
(number tWo) key or other predetermined key(s). 

[0016] If the caller chooses option (4), the system imme 
diately redials the called party. If the line continues to be 
busy, the caller can repeatedly select this option to continue 
redialing the called party. 

[0017] If the caller chooses option (5), the system pages 
the called party. Like option (1), the caller also has a 
“con?rmation” option Wherein the directory assistance sys 
tem calls the caller back to con?rm successful or failed 
delivery of the page. The caller can choose from a prede 
termined set of alphanumeric character messages to send 
With the page. The caller can also choose this option at any 
time by pressing the “P” (number 7 key) at any time or other 
predetermined key(s). 

[0018] If the caller chooses option (5), the caller is 
returned to the directory assistance operator. If the caller has 
not responded after a predetermined time-out period, the 
system preferably defaults to option (5) and automatically 
returns to an operator. At any time the caller can press the 
star “*” key to return to an operator. The directory assistance 
operator can then provide further “live” assistance to the 
caller. 

[0019] If a ringing signal for a non-ansWering party is 
detected, an on-line call monitoring and reporting system 
Would after a pre-determined interval, mute (i.e., attenuate 
or remove) the ringing tone for the caller While the actual 
ringing of the called party continues. A voice response unit 
plays a message for the caller With the folloWing options: (1) 
to leave a message for the busy called party; (2) to listen to 
a voiced play back of the telephone number just called so the 
caller can Write doWn the number for future unassisted calls; 
(3) to continue calling the requested party at selected inter 
vals; (4) to page the busy called party; (5) to return to audible 
ringing for the call; or (6) to-return to the directory assis 
tance operator for further assistance; 

[0020] If the caller chooses option (1)-(4), the same sce 
narios described above for the “busy signal” take place. If 
option (5) is chosen, the system continues ringing the called 
party. The system defaults to one of the options (e.g., option 
(5)) if the calling party does not make a selection Within a 
predetermined time-out period. 

[0021] The ability to leave a message or page that is 
automatically delivered to a busy, or non-ansWering party 
provides a number of bene?ts to the caller, the busy and/or 
non-ansWering party, and the directory assistance service. 
The caller does not have to record the called party’s phone 
number, or initiate a second call to the directory assistance 
service at a later time to try and contact the desired party 

Jan. 31, 2002 

Whose number is not initially knoWn. The caller can also 
receive con?rmation of successful or failed delivery of the 
message or page, relieving the caller of the burden of 
checking as to Whether or not the recorded message actually 
did get delivered. Thus, interruptions to the caller’s activities 
are kept to a minimum, Which is important When the caller 
is using a mobile telephone or PCS device. Minimal inter 
ruptions are also important to land line callers. 

[0022] A caller can also leave a message for a busy party, 
and/or a non-ansWering party Without an ansWering 
machine, neither of Which is normally possible. In addition, 
a message or page can be left With a non-ansWering party 
Who is using another telephone service feature (e.g., call 
Waiting) Which Would normally prevent a caller from mak 
ing a connection and leaving a message, even if the non 

ansWering party had an ansWering machine. 

[0023] The called party Will receive messages that could 
normally not have been delivered. Thus, the called party is 
less likely to miss an important message. The directory 
assistance service also bene?ts since directory assistance 
operators can spend more time speaking to and connecting 
neW callers, instead of continuously interacting With a caller 
Who is experiencing a busy signal, or a non-ansWering party. 

[0024] In another embodiment of the present invention, a 
caller can provide input choices by speaking the name of the 
input buttons that are normally pushed. For example, if the 
caller Was asked “to press or speak one” for a response, the 
caller could speak the Word “one,” thereby choosing 
response number one. Therefore, a caller Who encounters a 
busy (or other intercept signal, e.g., reorder, disconnected 
number, etc.) or non-ansWering party for example, can leave 
a recorded message for the party Without any additional 
keypad input after dialing the directory assistance service. 
Speaking the responses to menu questions offers a substan 
tial bene?t over directory assistance services Which require 
telephone keypad inputs. Mobile telephone customers Who 
may be engaged in other activities (e.g., driving a vehicle) 
that make it inconvenient to continually press keys on the 
telephone keypad, can simply speak responses to menu 
items. 

[0025] The foregoing and additional features and advan 
tages of the present invention Will be more readily apparent 
from the folloWing detailed description, Which proceeds 
With reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a block diagram depicting the hardWare 
used to implement one embodiment of the present invention. 

[0027] FIGS. 2A-2E is a How chart depicting the process 
by Which directory assistance messages for non-ansWering 
parties are provided to a customer in accordance With the 
FIG. 1 embodiment. 

[0028] FIGS. 3A-3E is a How chart depicting the process 
by Which directory assistance messages for busy parties are 
provided to a customer in accordance With the FIG. 1 
embodiment. 
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DETAILED DESCRIPTION 

[0029] Overview of System 

[0030] With reference to FIG. 1, a directory assistance 
center 10 according to a preferred embodiment of the 
present invention includes one or more T1 links 12 for 
connection to customer networks, a private branch exchange 
(PBX) 14, and a channel bank 16 for coupling to a plurality 
of operator telephones 18. Each operator is further equipped 
With a terminal 20 that includes a video display unit and a 
QWERTY keyboard With associated dialing pad. The opera 
tor terminals are coupled to a terminal server 22, Which in 
turn is connected over a data netWork 24 to a database server 
26. The data netWork further connects to a PBX host 
computer 28 and a voice response unit (VRU) 30. The data 
netWork consists of, but is not limited to, a Local Area 
NetWork (LAN) supplemented by a number of point-to 
point serial data links. 

[0031] The T1 links 12 provide connection betWeen the 
directory assistance center 10 and the cellular carrier’s 
sWitching center, through Which incoming directory assis 
tance calls are received. The T1 links 12 further provide 
connection to the netWork over Which outgoing calls are 
placed (Which netWork may be different than that used for 
incoming traffic). 
[0032] The PBX 14 is conventional, and its operation is 
governed by instructions stored in the PBX host computer 
28. These instructions simply implement the processes here 
after described. In the preferred embodiment, the PBX 
supports digital T1 telephone circuits, While in other 
embodiments other PBXs can of course be used. Included in 
the PBX is digital signal processing circuitry Which provides 
the requisite conference capability (described beloW), and 
dual tone multi frequency (DTMF), and multi frequency 
(MF) tone generation/detection capabilities and complete 
call progress analysis (detection and reporting). 

[0033] Incoming calls received by the PBX 14 are con 
nected to an available operator via a T1 circuit 32 that is 
connected through the channel bank 16 to an operator’s 
telephone headset 18. The operator headset can be that of a 
standard telephone (e.g., shoWn in FIG. 1), a headset Which 
is attached to the operator’s head and alloWs “hands free” 
operation (not shoWn in FIG. 1), or any other variety of 
headsets knoWn in art. If no operator is available When a call 
is received, the call is queued until an operator becomes 
available. The queuing and call distribution is standard 
Automatic Call Distribution (ACD). 

[0034] The terminal server 22 simply serves as an inter 
face betWeen serial devices, such as the operator terminals 
20, and the data netWork 24, alloWing the terminals to log in 
as devices on the netWork. 

[0035] The database server 26 provides operators With the 
means to search for a customer’s desired party, and deter 
mine the appropriate telephone number. In the preferred 
embodiment, the database provides the capability to search 
not just by name and address, but also by type of goods/ 
services and/or geographical region. (E.g., the preferred 
database can ansWer queries soliciting the names/numbers of 
shops carrying model rocketry supplies in southeast Port 
land, Oreg., or of Chinese restaurants on a given street.) Data 
indeXed in this fashion is usually not commercially avail 
able, so the present assignee starts With a commercially 
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available database ?le (e.g., the Directory Assistance Data 
base Source available from Us. West), and enriches it by 
adding further data manually. 

[0036] Desirably, the results of the database search pre 
sented on the operator’s terminal 20 are not alphabetiZed 
prior to display, but rather are presented in the order located 
by the database search engine. (If desired, a deliberate 
randomiZation of order could be effected before display. 
Businesses at the beginning of the alphabet are thereby not 
unduly favored by customers using the directory assistance 
service.) 
[0037] The database softWare itself is conventional. The 
presently preferred best mode is to use a relational database, 
such as is available from Oracle. HoWever, much simpler 
softWare can alternatively be used, such as DBase 4. 

[0038] The voice response unit (VRU) 30 is incorporated 
into the system to play the constantly repeated parts or an 
operator’s speech, namely the various greetings and clos 
ings. Not only does this system provide a voice-saving and 
monotony-relief function for the operators, it performs a 
‘branding’ function (i.e. the pre-recorded messages incor 
porate the name of the telephone company through Which 
the customer Was routed to the directory assistance service), 
and it also reduces the amount of time an operator is actually 
connected to a customer. 

[0039] The VRU 30 is connected via the data link 24 to the 
PBX host 28 and, via one or more T1 spans 32, to the PBX 
14 itself. More than one VRU can eXist in a system. At 
appropriate stages in a call progression, the PBX host 28 
initiates a voice path connection betWeen the VRU and the 
PBX such that the caller, or the caller and the operator, are 
able to hear Whatever pre-recorded speech is played on that 
circuit by the VRU 30. It then instructs the VRU, via the data 
netWork, What type of message to play, passing data param 
eters that enable the VPU to locate the message appropriate 
to the call state; the service-providing telephone company, 
and the operator. The recording density used is high enough 
to provide a sufficient quality of message playback that most 
users of the system should be unaWare they are listening to 
a recording. 

[0040] The PBX 14 detects ringing and busy signals on 
outgoing lines from the PBX host 28 using its complete call 
progress analysis capability. The voice recording and play 
back capabilities of the VRU 30 are utiliZed as described 
beloW to provide a caller the option to leave a recorded 
message for a busy or non-ansWering called party. The 
VRU’s voice record and playback capabilities along With the 
PBX’s dialing capabilities also are utiliZed to try and contact 
a busy or non-ansWering party at a later time and deliver 
messages and/or pages requested by a customer as described 
beloW. Preferably, the caller’s phone number is reported to 
the PBX 14 in a conventional manner as a string of data 
sometimes referred to as the announced number identi?ca 
tion The PBX 14 also utiliZes a string of data 
sometimes referred to as the dialed number identi?cation 
string (DNIS) as is conventionally knoWn for identifying a 
number dialed by the caller (i.e., to the center 10) possibly 
With translation. 

[0041] Method of Operation 

[0042] Customers of a particular telephone company sim 
ply dial the access digits established for directory assistance 
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by that company. Examples of typical access digits are 
“*555” and “555-1212” and “411”. 

[0043] The participating telephone company’s oWn 
switching system Will then reroute the call to the directory 
assistance service center 10 (via a T1 channel), Where it 
appears as an incoming call. 

[0044] Automatic Call Distribution (ACD) logic is used to 
queue incoming calls in an incoming call queue, (if neces 
sary) and distribute calls to operators in the order in Which 
they are received, and such that the call traffic is distributed 
evenly among the operators. 

[0045] When a call is connected to an operator, the VRU 
30 (also conferenced into the call) plays a greeting message, 
using a message pre-recorded by the connected operator. 
Both the operator and the calling customer hear the message, 
Which incorporates the name of the service or company to 
Which the customer is a subscriber (in other Words, the call 
is “branded”). The message ends With a prompt, thus cuing 
the customer to volunteer What information they are seeking. 

[0046] When the automated greeting is complete, the 
VRU 25 is disconnected, and the operator and the customer 
are left connected by a 2-Way speech path. From this point, 
the caller is interacting With a live operator. 

[0047] In the event the VRU is non-functional (for What 
ever reason), the incoming call is connected to the operator 
and a short “trill,” or “Zip” tone is played to indicate that a 
caller is on the line. (Note that once operators are logged in 
to the system, they Wear headsets, and have their telephones 
18 permanently off-hook. Their telephones do not ring When 
a call is presented.) The operator then speaks a greeting and 
prompt in real time, instead of the VRU playing a message. 

[0048] If the caller requests information concerning, for 
eXample, local theater performances, the operator speaks a 
response to the request. After the query is ansWered, the 
caller is released from the call, and the operator becomes 
available to handle further calls. 

[0049] If the caller is seeking directory assistance, the 
operator engages in live dialogue to establish the name and 
other pertinent information of the Wanted party, and then 
initiate a database search using the operator terminal 20 and 
associated database server 26. In the event of an unsuccess 

ful search, the operator Will use alternative sources, such as 
the Electronic White Pages (EWP) or even printed directo 
r1es. 

[0050] The operator can connect the caller to the Wanted 
party’s number using one of several possible methods of call 
transfer, Which include primarily Blind Transfer (also knoWn 
as “connect”) and Hotline Transfer (also knoWn as “confer 
ence connect”) described beloW, and also several sub-op 
tions to these call transfer methods. Alternatively, at the 
caller’s option, the operator or VRU 30 can simply voice the 
number to the caller. 

[0051] In either case, the call transfer is invoked by 
sending a sequence of digits (that includes the Wanted 
party’s number) to the PBX host 28. The conventional 
method of doing this is simply dialing the digits on the 
operator’s telephone handset (having ?rst depressed the 
“?ash” key to obtain dial tone). This method is alWays 
available. A much quicker and more accurate call comple 
tion method is generally preferred: the operator highlights 
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the desired database entry on the screen of the terminal 20, 
and then initiates Blind or Hotline transfer to that number by 
entering a feW keystrokes on the terminal keyboard. In this 
case, the database server 26 transmits the same digit 
sequence as part of a message to the PBX host 28, via the 
netWork 24. 

[0052] Automated Call Completion Method 

[0053] More speci?cally, in the preferred automated call 
completion method, the operator locates the desired listing 
in the database, and presses the “enter” key, at the operator 
terminal 20 to select the listing. Whereupon, the operator 
terminal 20 displays a main call completion menu along 
With a selected listing. One eXample of such a menu is as 
folloWs: 

[0054] Main Call Completion Menu 

[0055] 1) Connect With Transfer back 

[0056] 2) Connect With NO Transfer back 

[0057] 3) Conference connect With Transfer back 

[0058] 4) Conference connect With NO Transfer back 

[0059] 5) Provide number before connection 

[0060] 6) Supervisor 
[0061] 7) Manual Dial 

[0062] 8) No connect 

[0063] Options (1) and (2) of the main call completion 
menu initiate the “Blind Transfer” to the selected listing as 
described more fully beloW. Options (3) and (4) initiate the 
“Hotline Transfer” described more fully beloW. Option (5) 
initiates an automated (e.g., synthesiZed or recorded) voic 
ing of the Wanted number to the calling party by the VRU 
30. Option (6) is selected by the operator to summon the 
operator’s supervisor for assistance handling the call. Option 
(7) overrides automated dialing of the selected listing, and 
alloWs the operator to manually dial a number at the operator 
terminal 20. Option (8) cancels call completion. 

[0064] When the operator selects option (7), the operator 
terminal 20 displays a call completion sub-menu such as 
folloWs: 

[0065] Manual Dial Call Completion Sub-Menu 

[0066] Enter telephone number 

[0067] 1) Connect With Transfer back 

[0068] 2) Connect With NO Transfer back 

[0069] 3) Conference connect With Transfer back 

[0070] 4) Conference connect With NO Transfer back 

[0071] 5) Provide number before connection 

[0072] 6) Supervisor 
[0073] 7) Change Number 

[0074] 8) No connect 

[0075] Upon selection of any of the connection options 
(1)-(4) of either the main call completion menu or manual 
dial call completion submenu, the database server 26 sends 
a data packet to the PBX host 28, via the netWork 24. The 
data packet contains the appropriate station ID and the digit 
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sequence of the selected listing or manually entered tele 
phone number in the case of option The PBX host 28 
creates a conference bridge With the caller and the called 
party, then either completes the “Blind Transfer” in the case 
of options (1) or (2) or continues With the “Hotline Transfer” 
in the case of options (3) or In the case of options (1) or 
(3), the tone triggered return transfer operation Which is 
described more fully beloW is enabled during the call. In the 
case of options (2) or (4), the tone triggered return transfer 
or transfer back operation is disabled as also discussed more 
fully beloW. 

[0076] Blind Transfer Connection 

[0077] “Blind Transfer” is the normal means by Which an 
operator establishes a connection betWeen the caller and the 
Wanted party’s number. As soon as the PBX host 28 receives 
the Blind Transfer command (Whether from the database 
server 26 or the operator’s telephone set 18), an attempt is 
made to establish a route out of the PBX 14. If successful, 
the circuit is seiZed and the address digits propagated, using 
the protocol the circuit is con?gured for: the operator is 
released from the call and made available to receive further 
calls. If the VRU 30 is operational, it is commanded to play 
a closing message (pre-recorded by the just-released opera 
tor). If the VRU is not available, the operator speaks the 
closing message before initiating the transfer. Optionally, the 
outgoing call set-up can be initiated sometime before the 
closing message competes (e.g., at a time equal to the 
average or eXpected time of call set-up prior to the comple 
tion of the closing message). The VRU status is knoWn by 
Whether the call Was initiated by a VRU-played greeting, or 
by Zip tone. Failed routing attempts cause reorder tones to be 
returned to the operator’s handset, or an error indication to 
be returned to the database server 26 (depending on hoW the 
PBX host received the transfer command). 

[0078] Hot Line Transfer Connection 

[0079] Like Blind Transfer, the “Hotline Transfer” method 
of establishing a connection betWeen the caller and the 
Wanted party’s number can be initiated by the operator from 
either the telephone handset 18 or from the data terminal 
keyboard 20. The difference is that the operator is not 
automatically released from the call in a Hotline Transfer. 
Instead, he/she is conferenced into the call by the PBX 28 
and is able to monitor its progress. Using either the tele 
phone handset or the data terminal keyboard, the operator 
may WithdraW from the call after verifying its establishment, 
or may cause the called circuit to be released and then 
re-engage in dialogue With the caller. Hotline Transfers are 
used When a caller requests that the operator “stay on the 
line.” 

[0080] Tone-Triggered Return Transfer 

[0081] If, after initiation of a transfer (Whether or not it 
succeeds), and at any time before the caller hangs up, the 
caller requires further operator assistance, the caller can 
perform a tone signal triggered, return transfer back to an 
operator (hereinafter referred to as “tone triggered return 
transfer” or “transfer back”). This is done simply by pressing 
the “*” (star) key or another designated key on the caller’s 
telephone once or tWice (depending on the netWork, and as 
instructed by the operator in the closing message). 

[0082] The star or other designated key tone(s) is detected 
by a DTMF receiver (allocated in the PBX 14 for the entire 
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duration of the call), and causes the caller to appear as a 
fresh call to the ACD logic. Detection of the DTMF tone 
results in the caller being placed in a priority queue, from 
Which the caller is connected to an available operator. 
Whereupon the PBX host 28 instructs the connected VRU 
30 to play the appropriate pre-recorded return greeting. Note 
that the call is allocated to an operator according to the ACD 
algorithm, and may or may not be the same operator that 
previously handled this call. 

[0083] The priority queue is different from the incoming 
call queue in Which the caller Was initially placed. The ACD 
algorithm allocates calls to operators out of the priority 
queue ?rst. The priority queue is processed until it reaches 
some predetermined level (e.g., the priority queue is empty). 
When an operator becomes available and the priority queue 
has reached the predetermined level, then neW incoming 
calls are assigned to the operator from the incoming call 
queue. This gives precedence to calls already in progress (as 
compared to neWly initiated calls to the directory assistance 
service). 
[0084] The “tone triggered return transfer” feature enables 
callers Who have been transferred to recall an operator if the 
transfer does not complete satisfactorily (for eXample, 
receipt of reorder tone, busy tone, operator intercept tri 
tones, ring-no-ansWer, silence, or Wrong number). It also 
enables a caller to request a folloW-on call at the completion 
of a successfully completed call Without incurring the delay 
or dif?culty of re-dialing into the system. 

[0085] It Will be recogniZed that, in the preferred embodi 
ment, the desired number is not voiced to the customer 
unless eXplicitly requested. Sometimes a customer uses the 
“tone triggered return transfer” feature to request that the 
number be voiced if, for eXample, he or she ?nds a folloW-up 
call is necessary later. 

[0086] Process for Non-AnsWering Party Connection 
Options 
[0087] A How diagram illustrating the sequence of events 
in a directory assistance system With connection options for 
a non-ansWering party according to the preferred embodi 
ment of the invention is shoWn in the ?oWchart in FIGS. 
2A-2E. 

[0088] When a call is received by the directory assistance 
center 10 as a result of a caller dialing the access code for 
the directory assistance service (step 38 of FIG. 2A), the call 
is either assigned immediately to an operator if any operator 
is available, or the PBX 14 queues the caller’s call in the 
incoming call queue and eventually assigns the call to an 
operator as operators become available as described above 
(step 40 of FIG. 2A). When the caller is connected, the VRU 
30 plays the normal directory assistance greeting (step 42 of 
FIG. 2A), and the caller and the directory assistance opera 
tor speak (step 44 of FIG. 2A). The operator 40 locates the 
number of the party desired by the caller and transfers the 
call (step 46 of FIG. 2A) as described above. The VRU 
plays a closing message and the caller is connected to an 
outgoing circuit to connect to the desired party (step 48 of 
FIG. 2A). At any time the caller can press the star “*” key 
to talk again to a live directory assistance operator (step 50 
of FIG. 2A). The PBX uses a plurality of dedicated Digital 
Signal Processors (DSPs) to continuously monitor each of 
the lines connected to the PBX. Each DSP is assigned one 
or more lines to monitor continuously. 
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[0089] If the destination number rings for a predetermined 
duration (e.g., 6 rings or a predetermined time period (e.g., 
40 secs.) Without answering) after a call is transferred by the 
directory assistance operator to a destination number (step 
52 of FIG. 2B), the ringing tone is muted (step 54 of FIG. 
2B) for the calling party by the PBX 14. The ringing signal 
actually continues on the circuit to the called party, hoWever, 
the audible ringing tone is no longer sent to the caller. 

[0090] After muting the audible ringing tone for the caller, 
the PBX 14 instructs the VRU 30 to play a message to the 
caller providing available options for the caller (step 56 of 
FIG. 2B). For example, in the preferred embodiment of the 
present invention, the folloWing options are included for the 
caller by the voice playback unit for a non-ansWering called 
party: 

[0091] Non-Answering Called Party Initial Main Menu 

[0092] 1. If you Would like to leave a message for this 
non-ansWering party, please press (or speak) one 
noW. 

[0093] 2. If you Would like to receive the number of 
this non-ansWering party, please press (or speak) tWo 
noW. 

0094 3. If ou Would like to call this non-ansWerin y g 
party every N minutes, please press (or speak) three 
noW. 

[0095] 4. To page this non-ansWering party, please 
press (or speak) four noW. 

[0096] 5. To continue holding for an ansWer, please 
press (or speak) ?ve noW, and stay on the line. 
Audible ringing Will be returned to your call. 

[0097] 6. To hang up, please press (or speak) siX noW, 
or hang up your receiver. 

[0098] 7. To return to an operator for further assis 
tance, please press star at any time. 

[0099] HoWever, more or feWer options could be included 
in this menu. Further, the menu can be arranged as a 
multi-level menu tree, With menus of additional sub-options 
accessed by selecting a main option from the initial main 
menu. In another embodiment of the present invention, the 
folloWing options are included in the initial main menu for 
the caller by the VRU 30 for a non-ansWering called party: 

[0100] Non-Answering Called Party Alternative Main 
Menu 

[0101] 1. If you Would like to leave a message for this 
non-ansWering party, press the “M” key at any time. 

[0102] 2. If you Would like to receive the number of 
the non-ansWering party, press the pound key tWice 
at any time. 

0103 3. If, ou Would like to call the non-ansWerin y g 
party every N minutes, press the “C” key at any time. 

[0104] 4. To page the non-ansWering party, press the 
“P” key at any time. 

[0105] 5. To continue holding for an ansWer, stay on 
the line. Audible ringing Will be returned to your call. 

[0106] 6. To hang up, hang up your receiver. 
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[0107] 7. To return to an operator for further assis 
tance, please press star at any time. 

[0108] Message Option (1) 
[0109] If a caller chooses option (1) by pressing the one 
key on the telephone, or by pressing the “M” (siX key) at any 
time if the alternate initial main menu is used 58, the VRU 
30 plays a submenu Which asks the caller if they Wish to 
leave a recorded message, an alphanumeric message typed 
by a directory assistance operator, or an alphanumeric 
message from a predetermined set of alphanumeric mes 
sages for the called party. 

[0110] If the caller Wishes to leave a recorded voice 
message for the non-ansWering party, the VRU 30 plays 
another submenu Which includes notifying the caller that 
additional fees Will be charged. The caller is given an option 
of accepting this service by pressing the one key (i.e., “yes”), 
or declining this service by pressing the tWo key. Other keys 
for yes and no could also be used (e.g., nine key for yes, and 
siX key for no, etc.). If the tWo (ie “no”) key is pressed, the 
neXt appropriate submenu (e.g., to choose a pre-determined 
alphanumeric message), is played for the caller by the VRU 
30. If the caller desires to leave a message (i.e., a recorded 
voice message or a pre-determined alphanumeric message) 
and agrees to accept the charges for message delivery, the 
VPU 30 terminates the connection to the ringing non 
ansWering called party (step 60 of FIG. 2B), and queries the 
caller for message information (step 62 of FIG. 2B). For 
eXample, in the preferred embodiment of the present inven 
tion, the query Information to leave a recorded message 
Would include: 

[0111] Recorded Message Queries 

[0112] (a) Please leave a message for 

[0113] (b) This message is from 

[0114] (c) The message to be delivered to “response 
from (a)” from “response from (b)” is 

[0115] (d) Do you Want to con?gure the time interval 
and number of attempts to contact “response from 
(a)”? Press (or speak) one for yes, or tWo for no. 

[0116] (e) Do you Want the system to call you back 
and con?rm successful or failed delivery of this 
message? Press (or speak) one for yes, or tWo for no. 

[0117] As indicated, the caller also has the option of 
con?guring the time interval and number of attempts used to 
contact the non-ansWering party to deliver the recorded 
message. If the caller does not Want to con?gure call back 
parameters, default call back parameters are used (e.g., at 
time intervals set to every half-hour, and number of attempts 
set to ten). 

[0118] If the caller chooses option (e) after recording a 
message, the VRU 30 and PBX 14 automatically contact the 
caller at a later time to con?rm the recorded message Was 
delivered, or the message delivery failed. If this option is 
chosen, the VRU 30 records the caller’s phone number to 
alloW the directory assistance center to contact the caller at 
a later time. 

[0119] The VRU 30 Will attempt to contact the non 
ansWering party at speci?c durations (e.g., once every half 
hour) to automatically deliver the calling party’s message. 
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Preferably, the VRU 30 utilizes the Message Delivery With 
Called Party Type Detection described more fully below. For 
managing the message delivery attempts, the VRU 30 
records a message delivery status and a count of failed 
delivery attempts. When a message delivery attempt suc 
ceeds, the message delivery status is set to success. Of a 
message delivery attempt is unsuccessful, or the call is 
ansWered, but the called party is not available, the message 
delivery status is set to failure and the count of failed 
delivery attempts is incremented. When the mail delivery 
status is set to success, or the count of failed delivery 
attempts reaches the number of attempts set by the caller or 
by default, the recorded message delivery is canceled. The 
message delivery status (i.e., success or failure) is reported 
to the caller When the VRU 30 and the PBX 14 calls the 
caller back (if the call back and con?rm option is set by the 
caller or by default). 

[0120] The caller can also leave an alphanumeric message 
(step 62 of FIG. 2B) for a non-ansWering party by choosing 
option (1) from the Non-ansWering Party Main Menu 
(described above) and a suboption for alphanumeric mes 
sages under a submenu for option one. One sub-option 
alloWs the caller to dictate an alphanumeric message Which 
Will be typed by a directory assistance operator. The caller 
is returned to an operator to dictate the message if this 
sub-option is chosen. A second sub-option alloWs the caller 
to choose an alphanumeric message from a set of predeter 
mined alpha numeric messages. 

[0121] A dictated or pre-determined alphanumeric mes 
sage is used When the number for the non-ansWering party 
is for a Personal Communications Service (PCS) device, 
FAX, or other device Which can receive and display alpha 
numeric teXt. 

[0122] For eXample, in the preferred embodiment of the 
present invention, the predetermined set of alphanumeric 
messages includes: 

[0123] Predetermined Alpha Numeric Message Queries 

[0124] The folloWing alphanumeric message are avail 
able. Please choose an alphanumeric message query by 
pressing the appropriate key: 

[0125] 1. Please call me back at (caller inputs 
phone number). 

[0126] 2. Please call home. 

[0127] 3. Please call the of?ce. 

[0128] 4. Please call me back after (caller 
inputs time). 

[0129] 5. Please call me back on (caller 
inputs date). 

[0130] HoWever, more or feWer options could be included 
in the alphanumeric message query submenu. As can be seen 
from the alphanumeric message query submenu, there are 
multiple pre-determined alphanumeric messages (2,3), and 
multiple messages Which require numeric input from a caller 
(1,4,5) (e.g., require a telephone number). If the caller 
chooses an alphanumeric submenu item Which requires 
numeric input, the numeric input is completed by pressing 
the appropriate keys on the telephonic device. The dictated 
or predetermined alphanumeric message is delivered in the 
same manner as Was described above for the recorded voice 
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message. The success or failure of an alphanumeric message 
delivery can also be veri?ed by a call back to the caller at the 
caller’s option as Was described above. 

[0131] Called Number Play Back Option (2) 

[0132] If the caller chooses option 2 from the non-ansWer 
ing called party menu above, or presses the pound or number 
“#” key tWice if the alternate initial menu is used (step 64 of 
FIG. 2C), the VRU 30 Will play a submenu for option 2 
Which includes voicing the number of the non-ansWering 
party to the caller (step 66 of FIG. 2C). The caller can then 
record the number to call the non-ansWering party at a later 
time Without further directory assistance. The submenu for 
option 2 may also contain more or feWer options. 

[0133] Connect At N Minute Interval Option (3) 

[0134] If the caller chooses option 3 from the non-ansWer 
ing called party menu described above, or presses “C” (tWo 
key) if the alternative initial menu is used (step 68 of FIG. 
2C), the VRU 30 Will play a submenu for option 3 Which 
includes having the directory assistance service connect 
back to the non-ansWering party every N minutes (step 70 of 
FIG. 2C), Where N is preferably determined by the caller. 
The submenu preferably has the folloWing form: 

[0135] Connect Every N Minutes Submenu 

[0136] (a) The connect interval (i.e., N) is 

[0137] (b) This message is from 

[0138] (c) The time limit for connect every N minutes 
is 

[0139] (d) The phone number for calling back 
is You may noW hang up, or press the star key 
to return to an operator. 

[0140] In an alternative embodiment of the present inven 
tion, the connect interval N is not con?gurable by a caller, 
and a default connect interval N is set by the service 
provider. The submenu for option 3 may also contain more 
or feWer options. After the caller has set the options for 
connecting every N minutes, the caller can hang up or press 
the star key to have the operator place another call. 

[0141] In the preferred embodiment, the directory assis 
tance center 10 attempts to connect to the called party at the 
connect interval set by the caller or by default. If there is still 
no ansWer in the time limit set by the caller or by default, the 
directory assistance center 10 connects back to the caller and 
the VRU 30 reports failure to connect to the called party. 

[0142] If the called (non-ansWering) party ansWers on any 
of the directory assistance center’s attempts to connect 
Within the time limit, the VRU 30 plays the recorded 
message as folloWs: 

[0143] Hello, this is <service provider name>, you have a 
call from <name of caller>, please stay on the line While We 
connect you to <name of caller> 

[0144] Where <service provider name> is the name of the 
directory assistance service or the name of the telephone 
service provider of the caller and <name of caller> is the 
name input by the caller in response to the Connect Every N 
Minutes Submenu above. The directory assistance center 10 
Will then attempt to connect the called party back to the 
caller. 



US 2002/0013141 A1 

[0145] If the caller does not answer the call back Within a 
predetermined period or a busy signal or other intercept 
signal is received, the VRU 30 voices the following to the 
called party: 

[0146] We have been unable to connect you With <name of 
caller>, hoWever the phone number at Which you can reach 
<name of caller> is <caller’s phone number>. 

[0147] Where <name of caller> is the name provided by 
the caller in response to the Connect Every N Minutes 
Submenu described above, and <caller’s phone number> 
also is the number provided by the caller in response to the 
submenu or the AN I data string from the caller’s original call 
to the directory assistance center 10. 

[0148] In an alternative embodiment, the directory assis 
tance center 10 ?rst connects to the caller before making 
each attempt to connect to the called party at each connect 
interval. The directory assistance center 10 is thereby sure to 
be able to connect the called party to the caller if the called 
party ansWers. In either case of the preferred embodiment or 
the alternative embodiment, the VRU 30 preferably voices 
an explanation of the operation of the connect every N 
minutes option When it is selected by the caller. 

[0149] Page Option (4) 
[0150] If the caller chooses option 4 from the non-ansWer 
ing called party menu, or presses “P” (seven key) at any time 
if the alternate initial menu is used (step 72 of FIG. 2C), the 
VRU 30 Will play a submenu for option 4 Which includes 
sending a recorded voice page or a pre-determined alpha 
numeric teXt page using a pager number (step 74 of FIG. 
2C). The submenu for option 4 may also contain more or 
feWer options. The recorded voice page and pre-determined 
alphanumeric teXt page are selected from submenus, sent 
and con?rmed in a manner similar to that discussed for the 
recorded voice message and pre-determined alphanumeric 
message described for option 1 above. The directory assis 
tance service sends the page to a pager, PCS, or other 
number capable of accepting a page associated With the 
non-ansWering party. The caller also has the option of 
obtaining a pager, PCS, etc., number from a directory 
assistance operator. 

[0151] Return to Ringing Option (5) 

[0152] If the caller chooses option 5 from the non-ansWer 
ing called party menu (step 76 of FIG. 2D), the audible 
ringing is returned to the caller (step 78 of FIG. 2D). If there 
is still no ansWer after an additional period of the de?ned 
number of rings With no ansWer (e.g., 6 rings as de?ned by 
the directory assistance center) (step 52 of FIG. 2B), the 
VRU 30 again mutes the audible ringing tone 54 and 
re-plays the recorded Non-AnsWering Called Party Menu 
described above (step 56 of FIG. 2B). 

[0153] Hang Up Option (6) 
[0154] The caller can terminate the call by hanging up at 
any time, or by choosing option (6) and then hanging up 
(step 80 of FIG. 2D). When the caller hangs up, the 
connection to the called party and the directory assistance 
service is dropped (step 82 of FIG. 2D). 

[0155] Return to Operator Option (7) 

[0156] If the caller selects option (7) by pressing the star 
key or seven key as indicated in the menu, the caller is 
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returned by the directory assistance center 10 to a live 
operator as described above for a tone-triggered return 
transfer. 

[0157] Default Action 

[0158] In the preferred embodiment, the directory assis 
tance center 10 defaults to one of the options if the caller 
does not make any inputs for a pre-determined time period 
(e.g., ten seconds). The preferred default option is to return 
audible ringing to the line for the caller (i.e., option (5) is the 
default). Alternatively, the default option is to return the 
caller to a live directory assistance operator (step 86 of FIG. 
2A) as if the caller had selected option If the return to 
operator default is used, the PBX 14 ceases ringing to the 
called party. The VRU 30 Will then play the proper return 
greeting (step 88 of FIG. 2A), and the caller again speaks 
With a directory assistance operator (step 44 of FIG. 2A). 
Also, at any time during or after hearing the Non-Answering 
Called Party Menu and/or submenu options, the caller can 
press the star “*” key (step 90 of FIG. 2D) to again talk to 
a live directory assistance operator. 

[0159] If the called party ansWers (step 92 of FIG. 2E) the 
call at any time during voicing the menu and submenu 
options, the VRU 30 Will stop playing the menu and the 
connection to the called party Will proceed as usual (step 94 
of FIG. 2D). The caller and the called party Will be 
connected, and can then engage in a voice conversation. The 
PBX 14 continues to continuously monitor the connection 
during the conversation. If the caller presses the star key at 
any time, the caller is returned to the operator (step 86 of 
FIG. 2A). 

[0160] Post Call Termination Activity 

[0161] After the called party terminates the call (step 96 of 
FIG. 2E) (i.e., the called party hangs up), the caller can stay 
on line for further directory assistance options or immedi 
ately press the star key “*” (step 50 of FIG. 2A) to again talk 
to a live directory assistance operator. If the caller stays on 
the line after call termination, the VRU 30 is connected to 
the caller and voices the folloWing call termination menu: 

[0162] The number of the party you called is <called 
party’s number>. You can press the star key to return to an 
operator, or press the pound key to repeat this message, or 
hang up. 

[0163] Where <called party’s number> is the number of 
the called party of the just terminated connection. If the 
caller presses the star key in response to this menu, the 
directory assistance center returns the caller to an operator as 
described above for a tone-triggered return transfer. If the 
caller presses the pound key, then the VRU 30 again voice 
the menu (including the number of the called party). 

[0164] In alternative embodiments, the VRU 30 can play 
an alternative call termination menu With more or feWer 

options. For eXample, playing the number of the called party 
back to the caller can be an option Which must be selected 
by the caller. The menu also can include a further option to 
have the directory assistance center disconnect from the 
caller. 

[0165] The directory assistance center 10 terminates the 
connection from the caller only When the caller hangs up 
(step 80 of FIG. 2D) or affirmatively chooses a menu option 
















