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RELAYING OF MESSAGE WAITING INDICATIONS TO SUPPORT
DISTRIBUTED TELEPHONY NETWORKS

TECHNICAL FIELD OF THE INVENTION

The present invention relates generally to telephony networks and, more

specifically, to relaying of message waiting indications to support distributed

telephony networks.

BACKGROUND OF THE INVENTION

In traditional telephony networks, organizations often provide telephone

services using a public branch exchange (PBX) configured to support multiple
telephone extensions. Usually, a voicemail system attached to the PBX provides
voicemail services for extensions serviced by the PBX. For example, if a serviced
telephone extension fails to answer a call, the PBX will forward the call to the
voicemail system. The voicemail system, upon receiving a message for one of the
extensions, will inform the PBX, which in turn informs the extension to provide a

message waiting indication, such as a blinking light.

SUMMARY OF THE INVENTION

In accordance with the present invention, techniques for relaying message

waiting indications to support distributed telephony networks are provided that
substantially eliminate or reduce disadvantages or problems associated with previous
techniques.

According to a particular embodiment, a method for supporting centralized

voicemail services in a distributed telephony system receives a message waiting

- indication from a voicemail server, with the message waiting indication identifying a

telephony device. The method determines whether the telephony device is locally
managed and, if not locally managed, determines a call management device managing
the telephony device and relays the message waiting indication to the call
management device.

Embodiments of the imvention provide various technical advantages. The

disclosed techniques allow for the distribution of telephony services while
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maintaining compatibility with legacy voicemail systems and voicemail systems with
limited support for distributed management of telephony devices. This permits
upgrades to implement advanced telephony systems, such as Internet Protocol (IP)
telephony equipment, without requiring wholesale replacement of all existing

telephony systems. For example, an organization using a traditional voicemail system

may wish to upgrade its phone system to a distributed, IP-based telephony system.

Using the disclosed techniques, the organization need not replace the existing
voicemail server. Thus, the disclosed techniques potentially provide cost and
efficiency benefits within telephony networks.

Other technical advantages of the present mvention will be readily apparent to
one skilled in the art from the following figures, descriptions, and claims. Moreover,
while specific advantages have been enumerated above, various embodiments may

include all, some, or none of the enumerated advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present invention and its

advantages, reference 1s now made to the following description, taken in conjunction
with the accompanying drawings, in which:

FIGURE 1 illustrates a telephony communication system having call
management devices that support relaying of message waiting indications in
accordance with various embodiments of the present invention;

FIGURE 2 is a block diagram illustrating exemplary functional components-
for a particular embodiment of a call management device of the system;

FIGURE 3 1s a flowchart illustrating a method for redirecting calls from a
client call management device to a server call management device for service by a
central voicemail system; and

FIGURE 4 is a flowchart illustrating a method for processing local and remote

message waiting indications.

DFETAILED DESCRIPTION OF THE DRAWINGS

FIGURE 1 illustrates a telecommunication system, indicated generally at 10,

that includes call management devices 12 that each link to public switched telephone
network (PSTN) 14, a wide area network (WAN) 16, and a local area network (LAN)
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18 to provide telephony services for telephony devices 20. In addition, one of call
management devices 12 links to a voicemail server 22, which provides centralized
voicemail services for telephony devices 20 managed by call management devices 12.
In general, call management devices 12 support redirection of telephone calls and
relaying of message waiting indications to provide voicemail services in a distributed
telephony environment using a centralized voicemail system.

PSTN 14 represents any part or parts of the collection of interconnected
telephony systems operated by various telephone companies and administrators
around the world. Wide area network 16 represents any suitable collection and
arrangement of network elements providing connectivity between call management
devices 12. For example, wide area network 16 may include switches, gateways, and
other suitable equipment linking locations in one or more cities spread throughout the
globe. According to particular embodiments, wide area network 16 supports packet-
based communications, such as Internet protocol (IP) communications, between call
management devices 12.

Call management devices 12 represent hardware, including any suitable
controlling logic, operating to provide telephony services for telephony devices 20. In
the embodiment illustrated, system 10 includes three call management devices 12,
with one device 12 operating and labeled as a server and the remaining two devices
12 operating as clients and labeled as Client A and Client B. A particular example
providing specific functional elements of call management device 12 is provided
below with respect to FIGURE 2.

Each call management device 12, whether operating as a client or a server,
may couple to a particular LAN 18 to provide connectivity and management for one
or more telephony devices 20. LANs 18 represent any suitable collection and
arrangement of network equipment providing connectivity between a particular call
management device 12 and its managed telephony devices 20. For example, LANs
18 may represent Ethernet networks transporting packets, such as IP packets.

Telephony devices 20 represent hardware, including any appropnate
controlling logic, that provide telephone services to users. For example, telephony
devices 20 may include IP telephones, suitably equipped personal computers, and/or
other appropriate equipment. Moreover, while illustrated as linking to call

management devices 12 using LAN 18, system 10 contemplates telephony devices 20
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coupling to call management devices 12 and other appropriate networks using any
suitable links, protocols, and techmniques. For example, telephony devices 20 may
include mobile units that link with call management devices 12 and other
communications equipment using wireless communications protocols.

Voicemail server 22 represents hardware, including any appropriate
controlling logic, that provides voicemail services for telephony devices 20.
Voicemail server 22 uses any suitable technology and techniques to provide voicemail
services. The particular route by which voicemail server 22 links with server device
12 may depend upon the actual type of equipment and controlling logic within
voicemail server 22. Thus, while shown 1n this example as linking directly with
server device 12, system 10 contemplates voicemail server 22 linking to server device
12 through local area network 18, wide area network 16, a specialized port within
server device 12, and/or any other suitable link. However, due to the voicemail
support provided by call management devices 12, voicemail server 22 need not have
an awareness of or directly support voicemail services for a distributed telephony
environment. That 1s, voicemail server 22 need not be aware of the management of
telephony devices 20 by multiple call management devices 12.

Each call management device 12, whether acting as client or server, manages a
group of local telephony devices 20. Among other management activities, this local
management includes ringing extensions, handling ring-no-answer events, and
signaling message waiting idications. To support centralized voicemail services
through voicemail server 22, call management devices 12 use redirection of calls and
relaying of message waiting indications.

However, for telephony devices 20 managed by server device 12, server
device 12 need not use call redirection or relaying of message waiting indications.
For example, consider an incoming call to one of telephony devices 20 locally
managed by server device 12. If there is no answer, server device 12 may transfer the
call directly to voicemail server 22. If the calling party leaves a message, voicemail
server 22 will inform server device 12 that a message is now waiting for the called
telephony device 20. In response, server device 12 can inform telephony device 20 to
provide a message waiting indication, such as a flashing light-emitting diode (ILED)
or modified dial tone. Thus, for locally managed telephony devices 20, server device

12 provides voicemail services similarly to traditional systems.
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For telephony devices 20 managed by client devices 12, system 10 uses
relaying of message waiting indications and call redirection. For example, consider a
call to telephony device 20 managed by Client A. After ringing telephony device 20

for an appropriate period of time, Client A may transfer the call to voicemail server

22. To effect this transfer, Client A redirects the telephone call to server device 12,

which in turn directs the call to voicemail server 22. If the calling party leaves a

‘message, voicemail server 22 will inform server device 12. Server device 12, upon

identifying telephony device 20 as managed by Client A, will relay the message
waiting indication to Client A. In response, Client A instructs telephony device 20 to
provide a message waiting indication. Thus as shown in this example, call
management devices 12 use call redirection and relaying of message waiting
indications to provide voicemail services from a centralized voicemail server 22 tor
telephony devices 20 having distributed management.

To enable relaying of message waiting indications, client call management
devices 12 register with server device 12. For example, each client device 12 may
provide a list of managed telephony devices 20 to server device 12. Server device 12
may then usé the information from various client devices 12 to appropriately relay
message waiting indications. According to particular embodiments, call management
devices 12 use session initiation protocol (SIP) messaging to handle registration and |
relaying of message waiting indications. For example, client devices 12 may use SIP
subscription messages to register telephony devices 20 with server device 12. Server
device 12, in turn, may use SIP notification messages to inform client devices 12 of
message waiting indications for managed telephony devices 20. Similarly, devices 12
may use protocols such as H 450 for registrations and notifications. However, system
10 contemplates call management devices 12 using any suitable protocols and
techniques for exchanging information on telephony devices 20 to enable the relaying
of message waiting indications.

According to various embodiments, devices 12 may use cascaded registrations
to further distribute support for centralized voicemail services. For example, client A
may register its locally managed extensions with client B. In turn, client B, in
addition to registering its own locally managed extensions, registers the extensions of
client A with server 12. Given this example, server 12 could relay message waiting

indications to client B, which in turn could relay these indications to client A.
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FIGURE 2 is a block diagram illustrating exemplary functional components of
call management device 12, which includes a PSTN interface 40, a LAN interface 42,
and a WAN interface 44. In addition, call management device 12 mcludes a
controller 46 and a memory 48 that maintains local management information 50,
remote subscriber information 52, and server device information 54. (In the
embodiment illustrated, memory 48 maintains information for use by call
management device 12 operating as a client and as a server.) In general, call
management device 12 manages telephony services for a group of telephony devices
20 that couple to LAN interface 42. In addition, when operating as a server, call
management device 12 redirects calls from remotely managed telephone devices 20 to
voicemail server 22 and relays message waiting indications to client devices 12.
When acting as a client, call management device 12 redirects calls to server device 12
for voicemail service and relays message waiting indications received from server
device 12 to managed telephony devices 20.

PSTN interface 40, LAN interface 42, and WAN interface 44 each represent
hardware, including appropriate controlling logic, that links call management device
12, respectively, to PSTN 14, local area network 18, and wide area network 16.
However, while illustrated as separate components providing direct links to each
respective network, call management device 12 contemplates imﬁlementing these
interfaces using any appropriate combination and arrangement of hardware and logic.
For example, call management device 12 may link to wide area network 16 through
equipment within local area network 18. Thus, call management device 12 may
access wide area network 16 through LAN imterface 42.

Controller 46 represents any suitable combination and arrangement of
hardware and controlling logic, such as microprocessors, programmable logic devices,
controllers, and other suitable controlling equipment. Memory 48 represents any
suitable collection and arrangement of local and remote data storage devices. Thus
for example, while illustrated as a component within call management device 12,
memory 48 may represent an external storage device coupled to local area network
18, wide area network 16, or other suitable networks. Therefore, memory 48
potentially represents a shared storage device accessible by one or more call

management devices 12.
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In the embodiment illustrated, memory 48 maintains local management
information 50, remote subscriber information 52, and server device information 54.
Local management information 50 includes data for use by call management device
12 in managing local telephony devices 20. For example, local management

5 information 50 may include a table that associates telephone numbers to IP addresses
for local telephony devices 20.

Remote subscriber information 52 includes data for use in relaying message
waiting indications to client devices 12. Thus, when operating as a server, call
management device 12 uses remote subscriber information 52 to identify client

10 devices 12 associated with telephony devices 20. For example, remote subscriber
information 52 may include a table that associates telephone numbers with IP
addresses of controlling call management devices 12.
Server device information 54 includes data for identifying call management
devices 12 that provide voicemail services. For example, server device information
15 54 may include IP addresses for call management devices 12 that couple to voicemail
servers 22. When operating as a client, call management device 12 uses server device
information 54 to identify a server to provide voicemail services for its managed
telephony devices 20.
In operation, call management device 12 manages telephony services for local
20 telephony devices 20. When operating as a server, call management device 12 links
to voicemail server 22 and supports call redirection and relaying of message waiting
indications to provide voicemail services to telephony devices 20 having distributed
management. When operating as a client, call management device 12 uses
registration and call redirection to provide voicemail services to local telephony
25 devices 20 using a remote voicemail server 22 that links with a server call
management device 12. '

Upon receiving an incoming call for a locally managed telephony device 20,
call management device 20 rings the appropriate extension. For example, call
management device 12 may access local management information 50 to determine the

30 IP address of telephony device 20 associated with the called digits of the received
call. Using this information, call management device 12 communicates an
appropriate signal to telephony device 20. If telephony device 20 fails to answer, call

management device 12 determines the appropriate ring-no-answer (RNA) action. For
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example, local management information 50 may indicate a timeout period and
appropriate action, such as transfer to voicemail, in the event of no answer. If the
RNA action specifies transfer to voicemail, the operation of call management device
12 depends on whether functioning as a server or a client.

If functioning as a server, call management device 12 transfers the call to
voicemail server 22. For example, call management device 12 may pulse dual tone
multifrequency (DTMF) signals, generate call transfer packets, or communicate other
suitable signals to voicemail server 22. The particular type of signals used by server
device 12 will depend upon the type of voicemail server 22 1n use.

If operating as a client, then upon identifying a call for transfer to voicemail,
call management device 12 redirects the call to server device 12. For example, call
management device 12 may access server device information 54 to determine the IP
address of server device 12. Using this information, call management device 12 may
redirect the call across wide area network 16 to server 12. Server 12 then performs
the appropriate signaling to link the call with voicemail server 22.

When operating as a server, call management device 12 also handles relaying
of message waiting indications received from voicemail server 22. From voicemail
server 22, call management device 12 may receive message waiting indications for
locally managed and remotely managed telephony devices 20. For locally managed
telephony devices 20, call management device 12 instructs the appropriate telephony
device 20 to provide a message waiting indication. However, upon receiving a
message waiting indication for a remotely managed telephony device 20, call

management device 12 relays the message waiting indication to the remote call

management device 12 responsible for the telephony device 20.

For example, upon receiving a message waiting indication from voicemail
server 22, call management device 12 may access local management information 50
to determine whether the message waiting indication identifies a locally managed
telephony device 20. If so, call management device 12 communicates an appropriate
signal to the local telephony device 20. However, if the identified telephony device
20 1s not locally managed, call management device 12 accesses remote subscriber
information 52 to identify the remote call management device 12 responsible for the
identified telephony device 20. Call management device 12 then relays the message

waiting indication to the identified remote call management device 12.
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While the embodiment illustrated and the preceding description focus on a
particular embodiment of call management device 12 that include specific elements,
system 10 contemplates call management device 12 having any suitable combination
and arrangement of elements for redirecting calls and relaying message waiting

5 indications to enable centralized voicemail services m a distributed telephony
environment. Thus, the modules and functionalities described may be combined,
separated, or otherwise distributed among any suitable functional components, and
some or all of the functionalities of call management device 12 may be performed by
logic encoded in media, such as software and programmed logic devices.

10 FIGURE 3 is a flowchart illustrating a method for handling a received
incoming call for a locally managed telephony device 20. Call management device 12
receives a call for a locally managed telephony device 20 at step 100. For example,
using PSTN interface 40, LAN interface 42, or WAN interface 44, call management
device 12 may receive a call destined for one of the locally managed telephony

15 devices 20. Call management device 12 determines the appropriate extension at step
102. For example, call management device 12 may access local management
information 50 to determine an IP address associated with the called digits of the call.
Call management device 12 rings the identified extension at step 104. For example,
call management device 12 may communicate an H.323 signal identifying the call to

20 telephony device 20.

If call management device 12 determines that the call has been answered at
step 106, call management device 12 connects the call to telephony device 20 at step
108. For example, using appropriate signaling, telephony device 20 may
communicate an off-hook indication to call management device 12, and in response,

25 call management device 12 may open the voice channel to telephony device 20. If the
call is not answered, call management device 12 determines whether the call has
timed out at step 110. For example, local management information 50 may identify a
duration to wait for an off-hook indication from telephony device 20.

When the ninging times out, call management device 12 determines the RNA

30 action for telephony device 20 at step 112. For example, call management device 12
may access local management information 50 to determine an action, such as a
forwarding number or voicemail, indicated for telephony device 20. If call

management device 12 determines that the RNA action does not indicate voicemail at
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step 114, call management device 12 forwards the call to the indicated RNA number
at step 116. However, if the RNA action indicates voicemail, call management device
12 determines whether voicemail is handled locally at step 118. If acting as a client,
voicemail is not local but if acting as a server, voicemail is local. If voicemail is not
local, call management device 12 redirects the call to the call management server at
step 120. For example, call management device 12 may access server device
information 54 to determine the server call management device 12 that provides
voicemail services using voicemail server 22. Call management device 12 may then
redirect the call across wide area network 16, for example, using an H.323 redirect
message, to server device 12. However, if the voicemail is locally serviced, call
management device 12 connects the call to voicemail server 22 at step 122.

Thus the flowchart and preceding description outline the operation of call
management device 12 in handling an incoming call whether operating as a server or
a client. However, the flowchart and accompanying description illustrate only an
exemplary method of operation, and system 10 contemplates call management
devices 12 using any suitable techniques and elements for operating as a server or
client to support centralized voicemail services in a distributed call management
environment. Thus, many of the steps in this flowchart may take place
simultaneously and/or i different ;orders than as shown. In addition, call
management device 12 may use methods with additional steps, fewer steps, and/or
different steps, so long as the methods remain appropriate.

FIGURE 4 is a flowchart illustrating a method for call management device 12
to handle a recetved message waiting indication. Call management device 12 receives
a message waiting indication at step 150. For example, when operating as a server,
call management device 12 may receive the message watting indication from
voicemail server 22. When operating as a client, call management device 12 may
receive the message waiting indication relayed from server device 12.

Call management device 12 determines whether the call waiting indication
identifies a locally managed telephony device 20 at step 152. For example, call
management device 12 may access local management information 50 to determine
whether the extension identified by the message waiting indication indicates a locally
managed telephony device 20. If so, call management device 12 determines the

address of telephony device 20 &t step 154 and signals telephony device 20 to indicate
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a waiting message at step 156. For example, as previously discussed, call
management device 12 may determine an IP address for telephony device 20 from
local management information 50 and communicate appropriate signaling messages
to telephony device 20 to notify of a message waiting in voicemail.

If call management device 12 determines that the message waiting indication
identifies a remotely managed telephony device 20, call management device 12
determines the address of the appropriate client call manager at step 158 and relays

the message waiting indication to the client call manager at step 160. For example,

call management device 12 may access remote subscriber information 52 to determine

~ the IP address of client call management device 12 associated with telephony device

20 identified in the message waiting indication. To relay the message waiting
indication, call management device 12 may modify and/or format the information in
the message waiting indication from voicemail server 22 mto any suitable form. For
example, call management device 12 may use SIP notifications that incorporate the
information from the message waiting indication received from voicemail server 22.
Call management device 12 may then communicate these notifications across wide
area network 16 to the client call management device 12. However, as previously
discussed, system 10 contemplates call management devices 12 using any suitable
protocols and techniques for relaying message waiting indications from voicemail
server 22 to client call management device 12.

The preceding description and flowchart illustrate an exemplary method for
call management device 12 to handle received message waiting indications.
However, as with the earlier described flowchart, this flowchart illustrates only an
exemplary method of operation. Thus, many of the steps in this flowchart may take
place simultaneously and/or in different orders than as shown. In addition, call
management device 12 may use methods with additional steps, fewer steps, and/or
different steps, so long as the methods remain appropriate. For example, when
operating as a client, call management device 12 need not determine whether received
message waiting indications identify a locally managed telephony device 20, since the
client need not distinguish between locally or remotely managed telephony devices
20.

Although the present invention has been described in several embodiments, a

myriad of changes and modifications may be suggested to one skilled in the art, and it
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is intended that the present invention encompass such changes and modifications as

fall within the scope of the present appended claims.
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WHAT IS CLAIMED |S:

1. A method for supporting centralized voicemail services in a distributed

telephony system, the method comprising:

receiving a message waiting indication from a voicemail server, the message
waiting indication identifying a telephony device;

determining whether the telephony device is locally managed; and

if not locally managed, determining a call management device managing the

telephony device and relaying the message waiting indication to the call management

device.

2. The method of Claim I, further comprising, prior to receiving the
message waiting indication, receiving a registration message from the call

management device, the registration message identifying the telephony device and an

address for the call management device.

3. The method of Claim 2, wherein the registration message uses session

initiation protocol (SIP) event subscription.

4. The method of Claim 1, further comprising, prior to receiving the
message waiting indication, receiving a call redirect request from the call
management device, the call redirect request identifying a call from a remote device

to the telephony device.

3. The method of Claim 1, further comprising, if the telephony device is
locally managed:
determining an internet protocol (IP) address for the telephony device; and

communicating a message waiting signal to the telephony device using the IP
address.
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6. The method of Clamm I, wherein relaying the message waiting
indication comprises generating a session initiation protocol (SIP) notification

identifying the telephony device and communicating the SIP notification to the call

management device.

7. The method of Claim I, wherein determining the call management
device managing the telephony device comprises accessing a memory mapping digits

assigned to the telephony device to an internet protocol (IP) address assigned to the

call management device.

8. A call management device for supporting centralized voicemail
services in a distributed telephony system comprising:

a controller operable to receive a message waiting indication from a voicemail
server, the message waiting indication identifying a telephony device, the controller
operable to determine whether the telephony device 1s locally managed, the controller
further operable, if the telephony device is not locally managed, to determine a remote

call management device managing the telephony device and relay the message

waiting indication to the remote call management device.

9. The call management device of Claim 8, further comprising a wide
area network (WAN) interface operable to receive a registration message from the
remote call management device, the registration message identifying the telephony

device and an address for the remote call management device.

10.  The call management device of Claim 9, wherein the registration

message uses session initiation protocol (SIP) event subscription.

11.  The call management device of Claim 9, further comprising a memory
operable to maintain an association between the telephony device and the address for

the remote call management device in response to the registration message.



10

15

20

25

30

CA 02479934 2010-01-13

15

12.  The call management device of Claim 8, wherein the controller is
further operable, prior to receiving the message waiting indication, to receive a call
redirect request from the remote call management device, the call redirect request

identifying a call from a remote device to the telephony device.

13.  The call management device of Claim 8, wherein:

the controller is further operable, if the telephony device is locally managed, to
determine an internet protocol (IP) address for the telephony device; and

the controller further comprising a local area network (LAN) interface

operable to communicate a message waiting signal to the telephony device using the
[P address.

14. The call management device of Claim 8, wherein the controller 1s
further operable to relay the message waiting indication by generating a session
initiation protocol (SIP) notification identifying the telephony device and

communicating the SIP notification to the call management device.

15.  The call management device of Claim 8, further comprising a memory
mapping digits assigned to the telephony device to an internet protocol (IP) address
assigned to the remote call management device, and wherein the controller 1s further
operable to determine the remote call management device managing the telephony

device by accessing the memory.

16. A computer readable medium having stored thereon instructions for
supporting centralized voicemail services in a distributed telephony system, the
Instructions operable, when executed by a processor, to:

receive a message waiting indication from a voicemail server, the message
waiting indication identifying a telephony device;

determine whether the telephony device is locally managed; and

if not locally managed, determine a call management device managing the
telephony device and relay the message waiting indication to the call management

device.
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17.  The computer readable medium of Claim 16, comprising further
instructions operable, prior to receiving the message waiting indication, to receive a
registration message from the call management device, the registration message

identifying the telephony device and an address for the call management device.

18.  The computer readable medium of Claim 17, wherein the registration

message uses session initiation protocol (SIP) event subscription.

19. The computer readable medium of Claim 16, comprising further
instructions operable, prior to receiving the message waiting indication, to receive a
call redirect request from the call management device, the call redirect request

identifying a call from a remote device to the telephony device.

20. The computer readable medium of Claim 16, comprising further
instructions operable, if the telephony device is locally managed, to:

determine an internet protocol (IP) address for the telephony device; and

communicate a message waiting signal to the telephony device using the IP

address.

21. The computer readable medium of Claim, 16, comprising further
instructions operable to relay the message waiting indication by generating a session
initiation protocol (SIP) notification identifying the telephony device and

communicating the SIP notification to the call management device.

22.  The computer readable medium of Claim 16, comprising further
instructions operable to determine the call management device managing the
telephony device by accessing a memory mapping digits assigned to the telephony

device to an internet protocol (IP) address assigned to the call management device.
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23. A method for supporting centralized voicemail services in a distributed
telephony system, the method comprising:

receiving a registration message from a call management device, the
registration message 1dentifying a telephony device and an address for the call

management device;

storing an association between the telephony device and the address for the

call management device;

receiving a call redirect request from the call management device, the call
redirect request identifying a call from a remote device to the telephony device;

redirecting the call to a voicemail server;

receiving a message waiting indication from the voicemail server, the message
waiting indication identifying the telephony device;

1dentifying the association to determine the address of the call management
device; and

relaying the message waiting indication to the call management device.
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