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1571 ABSTRACT

An ntegrated communications control device integrates the
tclecommunications eavironment of 4 small office with an
interface to the telephone network. The device s a stand
alone unit ncluding a programmable control processor
conhigured by 3 user hased on the telephonic cquipment
within the office and the user’s needs. The device is wiilized
to control telephone and data communications within the
office. The device interfaces with a compuler allowing the
user 1o configure the system and create a customized tele-
phonic cnvironment using the personal computer
Alicrnatively, the device may be integrated into the PC with
a plug-in card. Standard telephone interfaces are provided
for interfacing to telephonic equipment such as telephones,
modems and facsimile machines. Additionally, an ISDN
interface allows the device to interface with and communi-
cate over the ISDN, thereby providing a gateway to the
PSTIN. A display provides users with current operational
status of the system. The display also includes input buttons
which allow the user 10 make real-time configuration adjusi-
ments. Alernatively, the display includes an audio interlace
wherein the wser is prompted and enters responsive data
through the input buttons or the personal computer
Alternatively, the user provides responsive data using, spo-
ken commands interpreted by the device. Intelhigence is
resident within cach device allowing the device to control
and monitor telephonic traflic for a single user within an
office over the equipment coupled within the system. This
localized inelligence also allows a plurality of such devices,
cach at different offices. to be Linked i a nciwork
covironment, wherein multiple users can cach have ther
own device and vet be hinked together ma vinwal oftice This
virtual oflice provides such standard ollice capabilitics as
message and call transfers Detween respective control
devices and users at remote locations

30 Claims, 2 Drawing Sheets
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1
INTEGRATED COMMUNICATIONS
CONTROL. DEVICE FOR A SMALL OFFICE
CONFIGURED FOR COUPLING WITHIN A
SCALABLE NETWORK

FILED OF THE INVENTION

The present invention relates 1o the field of telephone
communications devices. More particularly, the present
invention relates 10 the field of communications controllers
for integrating a pluraiity of functions with telephonic office
cquipment such as telephones, facsimile machines, comput-
ers and the like into a scalable network.

BACKGROUNIY OF THE INVENTION

An imporiant aspect of most daily operations within an
oflice is the ability 1o handle 1clephone calls and data
transmissions to and from the organization io an cfficient and
timely manner. One well known method of handling a
moltitude of incoming calls 1s by the use of & private branch
exchange (PBX) or central exchange (Centrex). PBX sys-
lems are on-premises exchange systems serving a business,
which can be coupled to multiple incoming, and outgoing
trunk lines and multiple welephone scts within an oflice.
Centrex systems are similar in many respects 1o PBX
systems. One well known difference is that Centrex systems
are located at a central office at the ielephone company. PBX
and Centrex systems provide a variety of functions such as
switching of calls from the incoming trunk lines to any ol the
extensions, transferring calls belween extensions, and
swilching calls between extensions and outgoing trunk lines.
Numcrous PBX and Centrex systems are well known and
commercially available. PRX and Centrex systems control a
plurality of telephony devices and operations using a cen-
ralized control apparatus.

A number ol teleccommunications systems are also avail-
able which provide users with lexibility in the handling of
telephone calls. One example is a personal computer based
facsimile answering machine. ‘To operate a facsimile
answering machine from a personal computer, a processing
card is resident in a personal computer and is coupled to an
incoming telephone line through a fax modem. A telephone
can also be coupled 10 the telephone line, through the
modem. However, in such systems a voice call and a
facsimile data transfer cannot be performed simultancously.
Incoming telephone calls are answered by the computer card
and the incoming message is recorded. Unfortunaiely, the
ielephone will ring regardless of the type of incoming
telephone call, thus creatng confusion for the user because

he or she will be unsure as 1o whether the call is an incoming s

Tacsimile message which the computer needs o answer, or
it the call is a vaice call which the user may want 1o answer.
If the call is an incoming, facsimile message, the user must
know not to answer the telephone. In such systems, if the
uscr docs not pick up the phone in a predetermined number
of rings, thc computer will answer the incoming call and will
then determine if the call is a voice call or an incoming
facsimile message. 11 the call is a voice call, the compuier
will play a pre-recorded message and will then record an
incoming message. [f the incoming call is a facsimile
message, the computer will record the data and will post a
message (o the user that a fax communication was received.
The user can then pnmt the tax communication when
desired.

A number of automated call processing and voice mes-
saging sysiems are known in the art. This tvpe of system can
be coupled 10 a PBX or Centrex system and used to automale
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the answering ol incoming calls trom the omside telephone
network and the taking of messages when the extensions are
not answered by the called panty. Such voice messaging
systems incorporale such featres as the recording of voiey
messages for users in what are known as user “mailboxes.™
One such system is described in US. Pat. No. 5,335,400
issucd to Chencinski et al.

Chencinski describes an integrated call processing and
messaging system that is controlled by customized applica-
uons. The system incorporates a volce messaging system
and applications processor coupled 10 a PBX system. The
PBX and voice messaging system supply information to the
applications processor related 10 an incoming call. The
applications processor thereafter begins exeention of a call
processing How program designed 10 handle the processing,
of an incoming call and associated messages. The call and
message handling capabilities include call processing, voice
messaging, interactive voice response, host data basc access,
call routing features, and local database access.

While the system taught by Chencinski is ellective tor s
intended purpose, that of supporting a large business where
a centralized welephone intelligence is suflicient, it cannot be
eflfectively adapted for a small oflice environment, such as a
home office. This is true because the system of Chencinsks
requires 3 PBX 1ype switching system. Such PBX type
switching systems tend 1o be farge and expensive. A PIBX
type swilching system is most ellective at handling the
telecommunications actworks of large companies where
intelligence is centralized in the PBX device and numcerous
extensions are coupled thereto. Furthermore, the sysiem
taught by Chencinski requires a system administrator that is
proficient in the call flow programming language. Sull
further, the system of Chencinski does not provide uscers
with the ability to make real-time changes 1o the configu-
ration.

A telephone interface system is described in U.S. Pat. No.
4,748,656 10 Gibbs et al. Gibbs et al. describe an interface
arrangement which interconnects a business commupication
system with a telephone station set. This interface is imple-
mented in a personal computer which serves 1o control the
operation of the associated telephone set and also provide
business communication services. All signalling from the
business communication system is received by the personal
compuler, interpreted and appropriate control signals are
then forwarded under control of the software resident on the
personal computer to activale the digital iclephone station
set. This arrangement cnables a user 10 create sofiware on
the personal computer to control the operation of the tele-
phone station sct associated with the personal computer The
user can implement new features and services independent
of the operation of the business communication system.

Typical business telephone systems, as those desenlxed,
provide the user with capabilities bevond what is offered by
the Public Switched Telephone Newwork (PSTN). These
capabilitics are tailored 1owards the needs of the users b
typically include abbreviated dialing, call transter capability,
sequential call forvarding, status reporting, call coverage,
camp-on, automatic call-back, voice muessaging and voiee
message reply and forward.

Unfortunalely, the systems referred 1o above provide
telecommunication services which combine with a switch-
ing network such as a PBX or Centrex system and are
directed at a specific type of cnviconment. These systems are
cllective for their intended marketl because they provide
centralized antelhgence which serves multiple users per-
forming a number of preconfigured functions. PBX systems,
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which are usually coupled 10 a voice messaging system,
provide a centralized and intelligen unit for providing
service 1o a pumber of picces of associated telephonic
cquipment within a large office covironment. This 1ype of
system s analogous to & mamlrame computer which serves
a number of dumb erminals, The individual terminals must
be located physically close to the central chassis of the
system for connection within the system. The maximum
amount of users which can be included within such a system
is fixed by the capaciy of the central chassis. The result is
that the most capable systems are available only to the
larpest customers. Smaller customers typically  install
cheaper and more hinited systems which must then be
replaced when they are outgrown. Because ol the physical
limitations, requiring close proximity of users, uscrs who are
at remote locations typically give up much of the desired
functionality.

The centralized intelligence units, as described above, are
not cfficient a serving a single user performing a number of
reconfigurable functions. ‘This would be analogous 10 a
mainlrame computer serving a single home uscr.

The Integrated Scrvices Digital Network (ISDN) s a
world-wide standard adopred by the International Telecom-
munications Union which provides a “basic-rate interface”
between the telephone company’s central office and a sub-
seriber having i bandwidib capacity of 144 kbiseconed. This
interface is divided imo three channeds including twe bearer
(B) channels, cach having a bandwidih capacity of 64 ks,
and one delta (1) channel, having a bandwidth capacity of
16 kbys. Lach bearer channel can carry the cquivalent of an
analog telephone call. The delta channel transports signal-
ling information such as call-sctup and call-progress infor-
mation.

‘The ISDN connects a subsenber 1o the Public Switch
Telephone Network (PSTN) which allows the subscriber to
conduct traditional telephone functions over the ISDN line.
When two ISDN subscribers are commuaicating with each
other, enhanced functionality can be achieved. For conven-
tonal phone calls, speech is encaded on a B channel exactly
as it s within the digital networks of the phone carriers.
Because almost all of the modern world's inter-exchange
networks are now digital, 10 support analog telephoay, the
end offices of the network perform a final step of digital-
to-analog conversion. However, when a phone call is des-
tined for an ISDN subscriber, the network simply passes the
cncoded data stream o the customer’s ISDN equipment
where the necessary conversion takes place. Thus, for regu-
lar wlephony, including conventional fax and modem
transmissions, ISDN s compleiely interoperable with the
installed base of analog phones,

For data ransmissions, the full 64 kbys of cach B channel
can be made available, scparately or together, 1o attached
computer cquipment, while packer data, at up 10 9600 bhis,
can share the D channel with signalling information. If both
ends of 4 data call are handled by ISDN, data can be
transported at up to 64 kb s, without intervening analog-to-
digital conversions. Two separate calls can be made between
the same ¢nd points, and the bandwidth can be aggregated
10 achicve up 10 128 kbis for data transmission. Higher data
rates may be achieved i data compression is also employed.

Over the ISDN, all information for establishing and
terminating calls is sent digitally. A user’s ISDN cquipment
onginates a call by sending a call set-up message, including
the destinstion phone number, over the D channel to the
network. ‘1o ndicate an incoming call, an analogous set of
messages is sent from the network (o the ISDN equipment.
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This data stream typically includes identitication ol the
calling panty, the dialed number, since multiple numbers can
be configured to terminate at the same interface, and infor-
mation about how the call was routed. Once the call is
established, communication takes place over the B channel
(s).

Congections for data transmissions over the ISDN are
made almost transparcaotly. No moedem acgotiation or train-
ing is necessary with an cod-to-end ISDN data call. For such
a data call, a connection can be made, data transterred and
the connection dropped, in seconds. In addition, because the
ISDN seads signalling information over a scparate channel,
notilication of incoming calls can be delivered even il both
B channels are in use, allowing the terminating cquipment 1o
decide whether 10 reject the aew call or drop an existing
connection and accept the new call

As the business work place changes its shape and
function, an increasing number of business functions arc
being performed in small offices or out of individual's
homes. In this small environment, single users require many
of the features of larger PBX based systems but on a smaller
scale and with greater control and flexibility 10 the user
without the expense and overhead of traditional business
telephone systems. What is nceded is a stand alone telecom-
muunications device that integrates the telecommunications
environment of a small office and couples it 1o the Integrated
Services Digital Network (ISDN). What is also needed is a
telephonic system with integrated control Tunctions includ-
ing machine intelligence which is distributed to cach indi-
vidual user and is easily upwardly scalable to link multiple
users together.

What is needed is a device which will allow a user w
initially configure a telecommunications device to meet his
or her general needs, provide him or her with currem
configuration status and also allow the user 10 pertorm
real-ime configuration adjustments quickly and casily.

What is turther needed is a telecommunications device
that not only answers calls, but also permits a user to sereen
an incoming call by listening to the callers message and
having the ability to pick-up a handset and begin conversing
with the caller at any ume during the call.

What is shill Turther needed is a device that allows lor a
virtual office 1o be created between a plurality of small
offices, cach located at a different location.

SUMMARY OF THLE INVENTION

An integrated communications control device integrates
the telecommunications enviconment of a small office wilth
a telephony interface to the telephone network. The control
device is a stand alone unil that includes a programmable
control processor which is configured by a user based vn the
telephonic equipment within the office and the user’s needs
‘The coatrol device is utilized 1o control 1clephone commu-
nications within the office as well as data communications 1o
and from the personal computer. The control device inter-
(aces with a personal computer thereby allowing the user to
configure the system and create a customized telephonic
cavironment using the personal computer. Alternatively, the
device may be integrated into the PC with a plug-in card
Standard telephone interfaces are provided for interfacing to
telephonic equipment such as telephones, modems and
facsimile machines. Additionally, an ISDN interlace allows
the control device 1o interface with and communicale over
the ISDN, thereby providing a gateway to the PSTN. An
LCD display on the control device provides users with
current operational status of the system. The display also
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includes input buttons which allow the user to make real-
time configuration adjusiments. Aliernatively, the display
includes an audio interface wherein the user is prompied and
caters responsive data through the input buttons or the
personal computer. Alicrnatively, the user provides respon-
sive data using spoken commands interpreted by the device.

Intelligence is resident within cach control device allow-
ing the control device to control and monitor telephonic
traflic for a single user within an office over the equipment
coupled within the system. ‘This Jocalized intelligence also
allows a plurality of such control devices, cach at different
offices, 1o be linked in a network environment, wherein
multiple users at diflerent locations can cach have their own
device and vet be linked 1ogether in a virtual oflice. This
virtual office provides such standard office capabilitics as
message and call transfers between respective control
devices and users at remote locations.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. | illusirates the connections of an integrated com-
munications control device within a small office.

FIG. 2 illustrates a block diagram ol the hardware con-
figuration of the preferred embodiment of the present inven-
o,

DETAILLD DESCRIPTION OF 1L
PREFERRLD EMBODIMENT

An integrated communications control device is designed
and intended for use within a small office having as few as
a single user. The integraled commuanications control device
of the present invention may also be used to create a scalable
network and link together multiple users in muliple
locations, ¢ach having an integrated communications control

device. Bach device within this scalable network includes its

own distributed intelligence climinating the aced for a
central host. The integrated communications control device
is coupled between a central office ISDN line and a number
of picces of elephonic cquipment, such as a telephone,
facsimile machine and modem, thereby forming a sysiem
within the office. A personal computer can interface with the
wntegrated communicanions control device thereby allowing
a user 1o conligure the device according to their specific
nceds through the personal computer. Alternauvely, the
device may be integrated into a personal computer using a
plug-in card. Lach such integraled communications control
device has its own localized independent inlelligence,
thereby allowing the integrated communications control
device to controf the communications traflic within its
respective office. A display and nput buttons are also
wcluded Tor the inegrated communications control device
allowing the user o monitor the status of the system. The
display and input buttons can also be used 1o conligure the
system. Alterpatively, the display further includes an audio
interface which is used to provide prompts or messages (o
the user. The user then responds to these prompis using the
input buttens, spoken commands or input devices of the
personal computer, including a mouse or keyboard. Multiple
integrated communications control devices, one in cach
separate oflice, can also be linked together to create a virtual
office between the plurality of oftices, allowing the devices
to appear to an incoming caller, as if cach separate small
olfice is actually physically part of a larger office. Theretore,
calls and messages can be transferred between multiple
remolte oflices, cach having an integrated communications
control device, in a manner similar to extensions within a
single oflice.
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Hardware

F1G. 1 illustrates the connection of a svstem includiog an
integrated communications control device 1 and telephonic
equipment within a small oftfice The integrated communi-
cations control device 10 includes a display unit 14 for
communicating with the user. The control device 10 s
caupled 10 an ISDN hine 12 for mcoming and outgoing
communications from the oftice. The control device 1018
also coupled 10 4 tlephone 16, & Tax machine 18 and
computer 20 for integrating and monitoring various func-
tions and operations within the system. Alternatively, the
device may be integrated into the PC with & plug-in card

IF1G. 2 illustrates a block diagram of the hardware con-
figuration of the integrated communications control device
10 of the present invention. The present invention is coupled
to an ISDN line 36 via an ISDN U inmerface 34 1o the
preferred embodiment, the ISDN U interface 34 is o
Motorola 145572 and an RJ45 connector. The ISDN line 36
couples the integrated communications control device 100
the central oftice of the telephone company tor sending and
receiving communications over the lelephone line. The
central office routes calls to and from the ISDN line 36. Onc
ISDN circuit allows for two B channels (voice channels) 1o
operate simultancously. This allows a user to maintain 4
voice call, for example, while data s being transterred or g
fax is being sent or reeeived.

A control processor 38 s coupled o the ISDN Uninterface
34 through & nme division muluplexed (FDM) bus S and
runs a suite of embedded soltware including the ISDN
protocal stack, the caller interface and data commumications
protocals. [n the preferred embodiment, the control proces-
sor 30 is a Matorola 68302 processor The control processor
30 is further coupled o an RS232 driver 38 and 10 a personal
computer 20 through an RS232 port ). The personal
computer 20 provides a user with a primary intertace lor
conliguring the system. As described, in the preterred
cmbodiment the integrated commumeations control device
is coupled 10 the personal computer 20 through an R$232
interface. Alternatively, other interfaces between the device
and the peesonal computer are possible includhng, but not
limited to Lthernet and a parallel port interface.

Adigital signal processor (DSP) 44 1s coupled 1o interface
dircctly with the control processor 30 1o pass control
wlormation, modem data and cocoded voce data. In the
preferred embodiment, the digital signal processor 44 is o
lexas Instruments TMS320032 processor The DSP 44 s
turther coupled 1o the TDM bus SO in arder 10 communicate
with iclephone periphierals via o plurahity ol coders decoders
(codecs) 82, 58, 64 and 70, which perform analog-to-dighal
conversion ad provide a plurality of standard telephone
interfaces.

The plurality of codees 52, S8, 64 and 70 are coupled 0
the control processor 30 and the DSP 44 Tor interlacing with
telecommunications peripherals such as madems, telephone
extensions and facsimile machines. The standard welephone
interfaces 56, 62 and 68 provide the connection 10 a standard
loop start lecommunications device such as a phone,
facsimile machine or a modem. Loop start is the wype of loop
signalling used by a plain elephone set wherein a loop
circuit is created between the central oflice and cach tele-
phone sct. A voltage of nominally 48 VDC is supplicd by the
central office such that when the telephone set hook switch
operates and closes the loop, the central office is seized and
a call can be inttiated. A speaker 72 and a microphone 74 are
also coupled to the codee 70 10 allow the user 1o playback
and record voice messages. In the preterred embaodiment,
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three standard telephone intertaces §6, 62 and 68 are
ncluded within cach ntegrated  communications coaltrol
device. Any combination of telephones, facsimile machines
or modems can be coupled to the standard telephone inter-
faces 56, 62 and 68 allowing the controlied office 10 be
selectively conligured according to the equipment uscd.

A plurality of memory devices are also coupled 10 the
control processor 30 and the DSP 44, These memory devices
include program flash memory 78, dala flash memory 80
which is read from and written 10 in block mode for storing
vaice and lacsimile data and static random access memory
(SRAM) 76 which is uscd for software operation. The DSP
44 is also coupled to an additional SRAM 48 which is an
extension to the intermal memory of the DSP 44 o support
additional code space and data area.

A display processor 32 and display 14 are coupled to the
control processor 30 for allowing the user to monitor the
activities of the system and providing a user interface to the
syslem of the present invention. The display processor also
scans the buttons and reports all key presses and releases (o
the control processor 0. The display 14 comprises an L.CD
display tor visual output to the user regarding the current
status of the system. The display 14 is atilized by the control
pracessor 30 10 send messages and prompts 1o the user, as
necessary. Further, a plurality ol input buttons on the display
14 allow the user to control predefined system operations in
real-time. These predetined operations include such tasks as
listening (0 messages, recording greetings and monitoring
and dirccting incoming and outgoing calls. In an alternative
cmbodiment, the display 14 includes an audio interface
which is used 10 provide prompts or messages 1o the user.
The user then responds 1o these prompts using the iaput
bultons on the display 14 or inpul deviees of the personal
computer, including a mouse or kevboard.

The integrated communications control device of the
present invention is powered by a power subsystem 82 that
is integeal to the main circuitry and includes a wall mounted
transtormer that gencrates approximately 16 VDC. The
specific voltages required by the invention and supplicd by
the power subsvsiem 82 are: +5VDC at 1800 ma=3%;
=SVDC at 100 maz5%; =24VDC at 100 ma=10%; -48 VDC
at 15 ma=z10%; and 65 VRMS AC=220% (20 hz+3 hz). A
battery backup can also be incorporated for providing power
in the event of 4 power lailure.

Software
There are three soltware groups utilized within the present
imvention: the control software; the DSP software; and the
personal computer sofiware. The control soltware is stored

within the control processar 30 and is responsible for all of

the embedded functions of the integrated communications
control device. The main components of the control software
are an operating system, an ISDN protocol stack, a monitor
program, message handling routines, a telephony user
interface, a local user interface, a tracing and error reporting
system, remote access support system and a personal com-
puter communication protocol. The operating system within
the control software supports scheduling of tasks, task to
task messaging, timens, debugging tools eie. The ISDN stack
supports a varicty of ISDN protocol standards, including
North American NI and NI2, SESS, DMS100, as well as
international varianis. Software implementing the ISDN
stack is available for license Irom numerous commercial
soltware veadors. In the preferred embodiment, the [SDN
protocol stack is from Telesoft [oternational, Inc.

The momitor program allows imtiation and wrmination of
ISDN calls and other debug funcuions, including memory
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patching and ISDN state tracing. Message handling routines
control the record and playback of voice messages and
facsimile data to and from the flash memory. When 4 voice
message or facsimile is received and recorded, it is saved
within the flash memory until deleted by the user. The
tclephony user interface allows a user to aceess the system
and invoke changes over the telephone line from a remote
location by calling into the system (examples oclude Tis-
lening 1o messages, changing grecnings and changing call
forwarding targets), or from a local twlephone directly con-
nected to one of the standard telephone interfaces 56, 62 and
68. The deskiop user interface controls the interface between
the local display 14, the keyboard and the personal computer
20. In 1his manner, the desktop user interface controls
communications with the user, through enther the display 14
or the personal computer 20 regarding the status and con-
figuration of the system. 'Ihe tracing and error reporting
syslem assists in the diagnosing of problems in the fickd. The
remote access supporl system allows remole access o the
system in order 1o modify or alter the syslem configuration.
This remole access support system also allows the system 1o
be accessed and updated over the ISDN line. This remote
aceess can be achieved over the ISDN line without ringing
the phone in the user’s oflice or reguiring any user action
The personal computer commumcation protacol controls
communication between the imegrated  communications
control device and the personal computer 20 via the RS232
serial link 44).

The second software group s the DSP sottware group
which handles all of the manipulation of voice-band data.
For example, the DSP sofiware group controls voice encod-
ing and decoding, time scale madilication of the message
playback, DITME detecuion and generation, incoming, amnd
outgoing automatic gain control (AGC), wlk cdetection,
silence suppression, time-division muluplex (FDM) nme
slot switching, facsimile modem data pump aod spoken
command recognition. A number of simple DSP algornhms
arc well-known in the art, while software implementing the
more complex functions is available from a varicty of
commercial software supplicrs. The preferred cembodiment
of the present invention includes sofiware 1o implement the
DSP elephony functions is fram DSP Group, Inc. and Dallas
Software, Inc.

‘The third software group is the PC soltware group which
includes five sub-components: a PC application; a ‘Tele-
phony Applications Programming Interface (TAPI) service
provider; a virtual scrial port driver; a serial data manager,
and a Messaging Applications Programming Interface
(MAPI]) service provider. The PC application provides
Windows™ based application program tor complete con-
figuration and control of the inegrated commumcations
control device using the personal computer 200 which s
coupled 10 the system. TAPL is an industry standard which
permits application programs (o interact with elephione
hardware for the purpose of displaying status, indexing call
data and automating the placement of calls. The TAPI
Service provider provides a standardized method of control
over the voice and data communications features o the
integrated communications control device. The virtual serial
port driver manages multiple virtual serial commuanication
ports which are used to transmit and receive digital data over
either of the ISDN B channcls. The scrial data manager
coordinates the communication of all information between
the other software componeats and the wtcgraled commu-
nications control device over o single physical pornt to
prevent device contention and data corruption. This imple-
ments a protocol for muluplexing the vanous data and
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control channels between the integrated communications
cantrol device and the personal computer 20. The MAPI
service provider permits the exchange of stored messages,
including voice, data and facsimile, between the integrated
communications control device and the personal computer.

Features and Operations

The preferred embudiment of the present invention sup-
ports 4 plurality of reconfigurable features which define the
lelecommunications covironment. These fealures can further
be divided into two categorics. The first relate 10 those
features that affect incoming calls and the second relate to
those features allecting oulgoing calls.

Due to the fact that the features able 1o be supported by
the integrated commuaications control device of the present
invention are defined primarily by the software componemnt,
the following features are not intended 10 limit the number
andior types of features able to be supported.

I the preferred cmbodiment, the integrated communica-
tions control device of the present invention allows a user
multiple options for outgoing calls. To place an oulgoing call
on a telephone coupled 1o one of the standard telephone
interfaces §6, 62 and 68 a uscr picks up the telephone
handset and places a call in a usual manner. When the
telephone handsct is picked up and the telephone is off-hook
one of the ISDN B channels is allocated and a call may then
be placed. A user can also conference two calls together and
conduct a conference call controlled by the integrated com-
munications control device. The integrated communications
control device allows an ongoing call 1o be placed on hokd
and rejoined at a subseguent tioe by pressing a hold button
on the display 14

A telephony user mtertace is used 10 allow a user 1o check
the status and 1o change the conliguration of the system trom
a remote location. A user can access the user interface by
dialing into the system from a remote location or from a
telephone coupled to enc of the standard 1clephone inter-
faces 56, 62 and 68. ‘1he user can listen lo recorded
messages, change grectings, change call forwarding target
numbers and change other configurable features over the
user interface. Audio prompts guide the user through this
process.

The preferred embodiment of the integrated communica-
tions control device of the present invention allows a user
multiple options for controlling the handling of incoming
calls. A greeting library is maintained to store multiple
grectings, cach of which can be chosen by the user or
specified to be used in specific situations. A greeting is
recarded by a user using the microphone 74, The greeting
library is saved within the data flash memory 80. A user
specifies a greeling 1o be used from the greeting library or
can specify that a particular greeting is to be used in a
specifie situation. For example, after business hours, a first
greeting can be used and during business hours a sceond
greeting can be used. A scparale greeling can also be
specified for calls from a particular number or set of num-
bers.

A user can configure the number of rings which are 1o be
allowed before the integrated communicalions  control
deviee answers an incoming call, thereby giving the user the
opportunity to answer the incoming call before 1t is auto-
matically answered. It a user s in the office, they might
configure the system to allow lour rings before an incoming
call is automatically answered. Then, if the user is on
another call or is otherwise unavailable when an incoming
call comes in, the integrated communications control device
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of the present invention answers the call amomatically afer
four rings. If a user is ont of the oflice, they might then
configure the system to automatically answer an incoming
call alter one or two rings. A 1oll saver feature can be
cmployed, if selected by the user, where an incoming call is
automatically answered on a lesser number of rings, if there
is at Jeast one saved message withun the syvstem.

Once an incoming call is automatically answered by the
integrated  communications control device, the scelected
greeting is played to the caller and then if the caller desires
to leave a message that message s recorded. If the incoming
call is a facsumile or data message, the itegraled commu-
mications control device recogmyzes the dialed number and
routes a facsimile message to the facsimile machine. If no
lacsimile machine is connected within the system, the fac-
simile message is saved so that it can later be printed by the
user. At any time while the caller is leaving a message, the
user can pick up a handset of a telephone coupled within the
system to automatically be connccted to the caller. Once an
incoming message is saved, a prompt is genaerated on the
display 1410 notify the user that there are saved messages.
The system of the present invenhion also supports a toll saver
leature, as described above, i there are saved messages
within the system. The preferred embodiment of the present
vention allows wo incoming messages 1o be recorded
simullancously.

The integrated communications control device also
includes the ability 10 provide the user with information
about an incoming phone call while the phone is ringing.
The device notifies the user which number or location the
incoming call is coming from. This information is received
from the central office over the ISDN line as part of the call
sct-up message. The user can then deternune it they wish to
answer the phone or let the call be answered automatically
by the integrated communications control device. This infor-
mation is provided to the user on the display 14 or through
the personal computer 20.

To connect the device into a scalable network or group of
devices, a list of group members and appropnate informa-
tion about cach member is stored within the memory of the
device. The device then uses this group List and the infor-
mation about an incoming tetephone call to determine if the
call is from a member of the group.

The integrated communications control device of the
present invention also allows an incomng call to be redi-
rected to the user at a different location, o another user or
1o an assistant. I a user knows that they are gong to be away
from the office, the integrated communications control
device can be coafigured to forward calls 10 a number
specificd by the user. This configuration can be performed
using the access interface or the personal computer 20. A
greeting can be used in conjunction with the forwarding of
calls. For example, when a user is out of the office, a greeting
can be played such as =1 am not here. To be forwarded 10 my
cellular phone press 1.7 If the caller then presses <17 the
integrated communications control device transters the call
to the cellular phone.

The system can also be conligured 10 transler an answered
call 1o an assistant af the caller desires. 1o ranster calls to an
assistant, i greeting can be played such as, “Joe Jones 1s not
available, o be transterred to an assistant press O, otherwise
stay on the hne to leave a message.” can be played. Then if
the caller desires 1o talk to an assistant, rather than leave a
message, the call is transterred to a precontigured number.

The integrated communications comtrol device can also be
configured 1o call a pager number in specific predefined
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situations. This feature can be used 10 page the user alter a
message has been lefl at the office or on the occurrence of
any other specificd event, thereby notifying the user that a
message has been recorded.

Multiple integrated commumications control devices, cach
at different locations, can be linked together in a network
environment thereby forming a virtual office. This newwork
environment allows calls and messages 1o be transferred and
forwarded between oflice locations. This iranslerring opera-
tion is all 1ransparent 10 the caller. If two users, cach at a
different location, are linked together into a virwal office, a
call taken by userl can be transferred to user2 without the
caller knowing that user] and user2 are not in the same
ofllice. This function can also be used 1o allow an incoming
phone call 10 be answered in one of the multiple linked
offices. In o siwation where a user 1s working at home,
incoming calls at the oflice can be directed 1o the user’s
home elephone for answering.

‘The integrated communications control device can be
used 10 send data to and receive dala from the personal
computer coupled to the device. If data is being transferred
between Iwo integrated communications control devices
according to the present invention, then the capabilitics of
the ISDN are exploited and the data is transferred directly
aver this diginal ioterface. This data transter can be con-
ducted automatically without the users at either end ol the
ransler being expliculy aware that a call has been placed or
answered by an integrated communications control device.

When a call is imtiated by an integrated communications
control device 1o another linked integrated communications
control device, in addition to the called number, the calling
device also specifies user-to-user sigoalling information.
This user-to-user signalling information is sent over the B
channel. Aithe receiving end of the call, the receiving device
receives the calling number as well as the additional data
items speeiticd in the user-to-user signalling information as
part of the call set-up message delivered by the network. A
called device recognizes an incoming call as being from a
member of its group because the calling party identification
transmitied with the call set-up information matches an entry
in the group hist. The receiving device then displays the
group member’s name and sequence number on the display
14, The mitegrated communications control device can also
be contigured to apply special treatment to incoming calls
trom other group members such as ringing the telephone
with a distinchive cadence, plaving a special tone, routing the
call 10 user-defined location or playing a specilic pre-
recorded message 1o the caller.

The inkegrated communications control device also
allows a user 1o transfer a call to another member of the
group, where both members are equipped with compatible
devices. To transter a call to another member of the group,
the user sclects the ransfer feature and indicates the desti-
nation member’s sequence number. A call is placed 10 the
destination member by the device, with the user-lo-user
signalling coded 10 indicate that this is a transferred call and
o indicate the identity, if available, of the party on the line.
At the destination deviee, the incoming call is recognized as
a transterred call and the transferring user and the party’s
identity are displayed for the destination user. If the call is
accepted by the destination device, the transfer is complete
aml the original user disconnects from the call. If the call is
not accepled, the device notifies the original user of the
farlure and the reason that the call was not accepled,
including & busy signal, no answer by the destination device
or a speailic reason code from the destination device. The
original user is then reconneeted to the original call.
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A call coverage feature allows a user 1o specify one or
more other group members who can answer icoming calls
for the user when the user is unable to do so. The user
specifies the sequence of the group members designated to
take the calls. This scquence is stored within the memory of
the integrated communications control device. When the
device determines that an incoming call requires call cov-
crage treatment, because the user is busy or does not answer,
it places a call 10 the first eotry in the call coverage list,
indicating n the user-to-user signalling information the
reason for the call and the identaty, if kgown, of the original
caller. The destination device displays the avatlable intor-
mation when the call arrives. [0 this call is aceepted by the
destination device, the transferring device bridges the origi-
nal call with the new call and disconnects. It the call s
rejected, the iransterring device repeats the process with the
next entry in the list until one of the group members aceepts
the call. If the list is cxhausted without successtully trans-
lerring the call, the transferring device plays an appropriate
message for the caller and records a voice message.

A camp-on feature allows a user 10 receive aulomatic
nolitication that another member ol the group has ransi-
tioned from a busy state 10 a free state. To activate this
feature, when the user calls the other member and reccives
a busy indication, the user then selects the camp-on Ieature
The user’s device then places another call 10 the target
member’s device, requesting camp-on Via user-0-user sig-
nalling. The target member’s device accepts the request and
clears the call. When the target member completes their call
and transitions {rom a busy to free state, the targel member’s
device places a return call to the original user, nonfying
them that the target user has now completed their call.

To broadcast a voice message 1o one or more members of
the linked group, a user records the message on their local
inlegrated communications control device and enters a list of
one or more sequence numbers, to receive the message. The
message 15 digitized, compressed and stored by the local
device. A data call 1s then placed 1o each eotey in the st by
the integrated communications control device. User-to-user
signalling information is sent to indicate that & voice mes-
sage s being transmitted. When the call is answered, the
encaded message is transmitted 10 the receiving device. The
receiving device then acknowledges receipt of the message
The user of the receiving device is unaware of the data call,
but is notiticd of the arrival of a new message by an indicator
light on the display 14 and a recorded announcement
lFailures, such as a lack of storage space for the incoming
message on the target device, are indicated by uscr-to-user
signalling 0 the revense direction and an appropriate indi-
cation 10 the onginating user.

Stored voice messages are similarly forwarded 1o other
members of the group with a device 10 device transmission
A user can select @ voice message for forwarding and
indicate the sequence number of a recipient. The user’s
integrated communications control device records an intro-
duction to be added to the beginning of the existing message
and then transmits the message to the targel device as
indicated above.

In the manner as described above, the integrated commu-
nications control device of the present invention is used to
control the communications across the ISDN line of a single
office. Multiple integraied communications control devices
at remote locations can also be hinked together into a group
or virtual office to provide enhanced capabilities and func-
tions to cach of the users. Bach device is made aware of the
members of its group by storing in the memory ol the deviee,
the welephone aumber of the other group members. A




5,881,142

13

sequence number and an alphanumenic identifier s also
stored with cach entry i the group hist. In this manoer a
group can be created and addiional members added with the
only limit on the number of members being the amount of
memory available to store the list of group members.
Accordingly, a scalable telephone network system can be
created between multiple users at remote locations, without
the physical constraints of typical business systems. It
should be apparent 1o those skilled in the art that sub-groups
within a group can also be conligured using the integrated
communications control device of the present invention.

It also should be apparent to thase skilled in the art that
callers and targets which are not part of the group or are not
connected 10 an ISDN line can still make calls to and receive
calls trom an integrated communications control device of
the present invention. When making calls to or receiving
<alls from non-group or non-ISDN telephone cquipment, the
device recognizes that the call is outside the system and uses
the ISDN connection as a traditional trunking arrangement
to interface to the PSTN

The present invention has beea described in lerms of
specific embodiments incorporating details to facilitate the
understanding of the principles of construction and opera-
non of the invention. Such reterence herein o specific
cmbudiments and details thereof is not intended 10 limit the
scope of the claims appeaded bereto. 10 will be apparent to
those skilled in the art that modifications may be made in the
cmbodiment chasen for illustration without departing from
the spirit and scope of the invention.

We claim:

1. A telecommunications neiwork comprising a plurality
of integrated communications control devices cach of which
are reconfigurable by a uscr, cach coupled 10 a iclephone
company’s central otlice through a telephone line and each
ol which stores indicia of other integrated commumcations
control devices within the network, cach device correspond-
ing to an oflice location, the network for creating a vinual
oflice wheremn cach device mtegrales and controls a tele-
communications environment of a corresponding oflice and
also hinks the telecommunications eovironment of cach
oflice 10 cach of the other oflices through the telephone
company’s central oflice, wherein communications are
routed between the devices within the network as appropri-
ate.

2. The telecommunications network according to claim 1
whercin cach of the integrated communications control
devices comprise:

a central oflice anterlace {or coupling the inlegrated
communications control device 10 an incoming tele-
phone line coupled to a telephone company’s central
oftice;

~a processor means coupled 1o the central office interface
tor controlling the inegrated communications control
device;

¢. a memory coupled 1o the processor means,

a plirality of peripheral interfaces coupled 10 the
processor means for interfacing picces of 1elephonic
cquipment 1o the integrated communications control
device; and

¢. a display and user interface apparatus coupled to the

processor means for displaying information 10 1he user
and for allowing the user (o interface with the inte-
prated communications control device.

3. The elecommunications network according 1o claim 2
wherein the processor means comprises:

a. 4 control processor coupled to the central oflice inter-

face for controlling the integrated communications
control deviee;
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b. a digial signal processor coupled 10 the control pro-
cessar and to the central oflice interface lor handling all
ielephony funcuons; and

c. adisplay processor coupled to the control processor and
1o the digital signal processor for processing informa-
tion that will be continuously displayed 10 the user.

4. The telecommunications network according 1o claim 2
further comprising an interface for coupling 10 a personal
computer, the personal computer for allowing a user 10
configure, monitor and control the integrated communica-
tions control device.

5. The telecommunications nciwork according to claim 4
wherein the personal computer includes a monitor, a mouse
and a keyboard for controlling the operation of the device.

6. The elccommunications neiwork according to claim 1
wherein cach of the integrated communications control
devices comprise & message ranster means for iranslerring,
messages withio the network.

7. The welecommunications network according to claim 6
wherein the message transfer means will distribute 2 mes-
sage 1o two or more devices within the actwork.

8. The tclecommunications network according 1o claim 1
wherein cach of the integralcd communications control
devices further comprise a call transfer means for transfer-
ring calls within the nciwork.

9. The telecommunications network according to claim 1
wherein an integrated communications control device when
receiving an incoming call which is not answered will route
the incoming call W a predetermined sequence ol the inte-
grated communications devices wathin the pluraluy of inte-
grated communications comtrol devices, in turn, untl the
incoming call is answered

10. The telecommunications network according to claim
9 turther wherein it none of the integrated communications
contral devices answer the iocoming call, the inlegrated
communications control device which received the call will
play a prerecorded message to a caller and record an
incoming message from the caller.

11. An integrated communications control device config-
ured for network communications with other such devices,
wherein cach device corresponds 10 4 user at a different
office location, the network for creating a virial oflice
between the different oflice locations, wherein cach device
integrates and controls the telephony environment of a
respective office and also links the different ollices ogether
for routing communications between the different office
locations, as appropriate, the device comprising:

a. an interface for coupling the integrated communica-

tions control deviee o an incoming telephone line from
a telephone company’s central oflice;

b. a cantrol pracessing means coupled to the interface for
controlling the ntegrated communications control
device;

[

. a digital signal processing micans coupled 1o the conirol
processing means and 1o the interface for handling all
welephony functions;

d. a memory coupled to the control processing means and
to the digital signal processing means,

.onc or more penpheral interfaces coupled to the control
processing means and to the digital signal processing
means for interfacing tclephonic cquipment 1o the
integrated communications control device;

f. a display processing means coupled 1o the control

processing means and o the digital signal processing

means for processing information that will be continu-
ously displayed 10 the user; and

o
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g. a display and user intertace unit coupled to the display
processing means for displaying information to a user
and for allowing the user to interface with the inte-
grated communications control device.

12. The integrated communications control device
according to claim 11 further comprising a port interface (or
coupling 1o a personal computer for allowing a user lo
configure the integrated communications control device
using the personal computer.

13. The ntegrated commuanications coantrol device
acvording to claim 12 wherein the personal computer con-
teols real-ume operation of the device.

14, The antegrated commumications control device
according 10 claim 13 whercin the personal computer
includes a manitor, a mouse and a keyboard for controlling,
the operation of the device.

15. The integrated communications control device
according to claim 14 whercin the monitor, mouse and
kevboard are used to control and route telephone calls sent
and received by the device.

16. The inegrated communications control device
according 1o claim 13 wherein data is sent and received by
the personal computer through the device.

17. An integrated communications control device for
providing a uscr with reconfigurable control over an oflice’s
telecommunicatioos cnvironment and routing
communications, as appropriale, o other similarly conlig-
ured integrated communications control devices comprising:

a. an interlace for coupling the integrated communica-

tions control device to an incoming telephone line from
a telephone company’s central office;
.4 control processor coupled 1o the interface for con-
trolling the integrated communications cantrol device,
. a dhigital signal processor coupled 1o the control pro-
cessor and to the interlace lor handling all telephony
functions;
d. a memory coupled to the control processor and the
digital signal processor;
a plurality of peripheral inlerfaces coupled to the
control processor and to the digital signal processor for
interfacing wlephonie cquipment to the integrated com-
mumicahions control device;

=

e,

d

—

. a display processor coupled to the control processor and
1o the digital signal processor for processing informa-
tion that will be cominuous displayed 10 the user
regarcing o status of (the integrated communications
comrol device; and

. a display and user interlace unit coupled to the display
processor tor displaying information to the user and for
allowing the user to inmerface with the integrated com-
munications control device.

18. The integrated communications control device
according to claim 17 further comprising a port interface tor
coupling to a personal computer, the personal compuler for
allowing & user to configure the integrated communications
control device using the personal compuler.

19. A telecommunications nctwork comprising a plurality
of integrated communications control devices cach of which
are reconfigurable by a user, cach coupled to a telephone
company's central office through a telephone line, cach
device corresponding to an oflice location, the network for
creating a virtual office wherein cach device integrates and
contruls a telkecommunications environmenl of a corre-
sponding oflice and also links 1he icleccommunications covi-
ronment of cach ofllice 0 vach ol the other oflices through
the telephone company’s central ollice, wherein communi-
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cations are routed between the devices within the network as
appropriate and wherein each of the integrated communica-
tions control devices comprise:

a. a central oftice ntertace for couphing the integrated
communications control device 1o an incoming tele-
phone line covpled 10 a telephone company’s central
office;

b. a processor means coupled 1o the central ollice interlace
for controlling the integrated communications control
device;

n

. a memory coupled to the processor means,
d.

a pluralny ol peripheral nterfaces coupled 1o the
processor means for interfacing pieces ol telephonic
equipment 1o the integrated communications control
device; and

¢. a display and user inertface apparatus coupled 10 the
processor means for displaving information 1o the user
and tor allowing the user 10 inlerface with the inte-
yrated communications control device.

20. The telecommunications network according 10 claim

19 wherein the processor means comprises:

a. a control processor coupled 10 the central office inter-
face for controlhng the integrated commumcations
control device;

b. a digital signal processor coupled o the control pro-
cessor and to the central office interface Tor handling all
telephony functions, and

c. adisplay processor coupled to the control processor and
1o the digital signal processor for processing informa-
tion that will be continuously displayed to the uscr.

21. The telecommunications network according 10 claim
20 further comprising an intertace for coupling 10 a personal
computer, the personal computer for allowing o user to
configure, monitor and control the integrated communica-
tions control device.

22, The telecommunications network according o claim
21 wherein the personal computer ncludes & monitor,
mouse and a kevboard for controlling the operation ol the
device.

23. The telecommunications network according to clam
19 wherein cach of the integrated commuatications control
devices comprise o message transfer means for transferring,
messages within the network.

24, The telecommunications network according o claim
23 whercin the message transfer means will distribute a
message (o two or more devices within the network.

25. The telecommunications network according to claim
19 wherein cach of the integraled communications control
devices further comprise a call transfer meaas tor transfer-
ring calls within the network.

26. A telecommumications network comprising a plurality
of integrated communications control devices cach of which
are reconfigurable by a user, cach coupled (o a telephone
company’s central otlice through a telephone line, cach
device corresponding to an office location, the network for
creating a virtual office wherein each device integrates and
controls a teleccommunications cavironment of a corre-
sponding office and also links the welccommunications covi-
ronment of cach oflice 10 each of the other oflices through
the telephone company's central office, wherein communi-
cations are routed between the devices within the netwark as
appropriate and whercin an integrated communications con-
rol device when receiviag an incoming call which s not
answered will route the incoming call 10 a predetermined
sequence of the integrated communications devices within
the plurality, in turn, until the incoming call s answered
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27. The welecommunications nelwork according 1o claim
26 further wherein il none of the inlegraled communications
control devices answer the incoming call, the integrated
communications control device which reccived the eall will
play a prerecorded message to a caller and record an
incoming message Irom the caller.

28. ‘The telecommunications network according 1o claim
26 wherein cach of the integrated communications coatrol
devices comprise:

a. a central office interface for coupling the integrated

connuaications control device 10 an incoming tele-

phone line coupled to a telephone company’s central
oltice;
t

=

. a processor means coupled 1o 1he central office interface
for conrolling the integrated communications control
device;

¢. a memory coupled 1o the processor means;

<. a plurality of peripheral interfaces coupled to the

processor means for interfacing pieces of telephonic

cquipment lo the integrated communications conirol
device; and

a display and user interface apparatus coupled (o the

processor meins lor displaying information 1o the user

and for allowing the user 1o inlerface with the inte-
grated communications control device.

29. A telecommunications nelwork comprising a plurality
of integrated communications conlrol devices each of which
are reconfigurable by a user, cach coupled to a telephone
company’s ceniral oflice through a telephone line, each

&
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device carresponding 10 an ollice location, the network for
creating a virtal oflice wherein each device integrates and
controls a lelecommunications eavironment of a corre-
sponding office and also links the telecommunications envi-
ronment of cach otlice 10 cach of the other oflices through
the telephone company’s central office, whercin communi-
cations are routed between the devices within the network as
appropriate and wherein an integrated communications con-
rol device when receiving an incoming call will route the
incoming <all to another one of the integraled communica-
tions control device according to a time of day ol the
incoming call selected by a user.

30. Alelecommunications actwork comprising a plurality
ol integrated communications comtrol devices cach of which
are reconfigurable by a user, cach coupled 1o a telephone
company’s central office through a telephone line, each
device coreesponding 1o an oflice location, 1he aetwork for
erealing a virtual office wherein cach device integrates and
controls a elecommunicalions covironment of a corre-
sponding office and also links the telecommunications envi-
ronment ol cach oflice 10 cach af the other oflices through
the telephone company’s central office, whercin communi-
cations are routed between the devices within the network as
appropriate and whereia an inlegeated communications con-
trol device when recciving an incoming call will route the
incoming call 10 another one of the integraled communica-
tions control device when the integrated communications
control <levice is preconfigured by a user 10 do so.



