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forwarded to the subscriber. Otherwise messages are delivered, In accordance with the configuration of the network
gatekeeper, whereby the calling party becomes connected to an absent addressing service rather than the originally called
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ABSTRACT OF THE INVENTION

Disclosed is an apparatus for providing an absent
addressing service (i.e. call forwarding, voice messaging, and
the like) for subscribers normally connected to a H.323
compliant network. Some network entity, such as a
subscriber's gatekeeper, intercepts all set-up calls to
subscribers requiring such a service. If the subscriber is
properly registered, the set-up call is forwarded to the

subscriber. Otherwise messages are delivered, in accordance

with the configuration of the network gatekeeper, whereby the
calling party becomes connected to an absent addressing

service rather than the originally called terminal of the

subscriber.
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METHODS AND SYSTEMS FOR ABSENT ADDRESSING SERVICE

TECHNICAL FIELD OF THE INVENTION
The present invention relates in general to networks and

in particular to methods and systems for providing absent

subscriber addressing service.
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BACKGROUND OF THE INVENTION

The Internet comprises an interconnected set of
networks where the i1ndividual networks may use various
protocols within a specific network but which use
standardized Internet protocols (IP) for communicating with

other networks.

While the Internet started with the i1dea of
transmitting only text, the protocol has expanded to many
types of media including voice, video and other graphics.
The communication is 1n the form of packets ©f data and thus
there is no solid or fixed connection as 18 the case with
the public switched telephone network system (PSTN). In
general, when an Internet user wants to communicate with
another user, the sending party transmits a message Lo the
Internet service provider (ISP) of the recipient. The

recipient obtains the communication when he next accesses

the ISP and requests any previously unrecelved messaJges.
Two way communication of either voice or text has previously
required an advance arrangement on the part of both the
sending party and the recipient to be accessing the Internet

and using the appropriate protocol.

In an attempt to simplify Internet communication
problems, various standards have been formulated and adopted
in the industry. These standards are followed when
designing new hardware and software. An example 1s H.323
entitled "PACKET BASED MULTIMEDIA COMMUNICATIONS SYSTEMS™
(International Telecommunication Union, February 1998).
Standard H.323 covers the technical reguirements for
multimedia communications systems in those situations where
the underlying transport is a packet based network (PBN)

which may not provide a guaranteed quality of service (QoS).
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The H.323 standard covers not only calls between H.323
compliant terminals in remotely located H.323 compliant
networks, but also covers calls between such terminals and
telephones 1n switched circuit systems such as the PSTN.
For the purposes of this invention, a call is defined as a
multimedia communication between two terminals at least one

of which 1s H.323 compliant.

The call may comprise the use of a collection of
channels between terminal endpoints, some of which channels
may be "unreliable". A "reliable" channel uses a protocol
that keeps track of the number and order of messages sent
and received so that the receiving endpoint knows when data
packets are missing or received out of order. An unreliable
channel merely delivers message packets as well as 1t can,
but reguires the sending program to monitor whether messages
are both received at the destination and received 1in the
proper order. An unreliable channel will normally provide
much faster communicatiocns of a given guantity of data than
would a channel that must also continually communicate data

tracking messages.

A call begins with a call set-up procedure and
ends with a call termination procedure. Other examples of
standards applicable to calls incorporating the Internet are
H.225.0 entitled "CALL SIGNALLING PROTOCOLS AND MEDIA STREAM
PACKETIZATION FOR PACKET BASED MULTIMEDIA COMMUNICATIONS
SYSTEMS" (International Telecommunication Union, February
1998), H.235 entitled "SECURITY AND ENCRYPTION FOR H SERIES
(H.323 AND OTHER H.245 BASED) MULTIMEDIA TERMINALS™
(International Telecommunication Union, February 1998) and
H.245 entitled "CONTROL PROTOCOL FOR MULTIMEDIA

COMMUNICATIONS" (International Telecommunication Union,
February 1998) .
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To date, the standards and the 1ndustry practice
have been directed to communications between users accessing
terminals at known locations in their home network. While
generally, users must check the network to see 1f any
communications are being held for the user, systems exist
that notify a user that there i1is mail in the mailbox when a
user's terminal is turned ON. Further, 1f the user's
terminal is already turned ON, a display or a speaker of a
terminal can advise the user that a communication, whether
electronic mail or a voice call, 18 being received. The
H.223 standard referenced above includes volce and other
multimedia calls set up and completed between a H.323
compliant terminal and another terminal where the recipilent
H.323 compliant terminal user 18 located in that users

"home" network.
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If a network terminal, such as a computer is turned OFF,
it is considered to be "not connected to the network" even
though it may be connected to the network by a physical wire.
Many networks require the communication software of a
connected terminal to re-register on a periodic basis to
maintain a "registered" status. This periodic basis is termed
in the art as "TIME TO LIVE" and may be of a duration as short
as a period of minutes.

Although communication sqftware has-procedures for
explicitly '"unregistering" a terminal, such procedures are
not reliable i1n that a terminal may be taken offline for
various reasons. One such reason may be a power failure.

When a call is received by a network gatekeeper for a
subscriber that 1s not presently registered or is otherwise

unreachable, the network in the past has only been able to

return a message to the requesting party that the subscriber

- 18 not available. If the network does not utilize a TIME TO

LIVE proceduré, or if the TIME TO LIVE is in the order of many

minutes, the time before returning an "unreachability" message

to the calling party may be extensive.

It would be beneficial to many subscribers to have a

network supplied service that provides an alternate action

when a given subscriber is absent or otherwise unavailable.
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SUMMARY OF THE INVENTION

The present i1nvention 18 directed to the method of
and apparatus for providing an absent addressing service by

a subscriber’s gatekeeper.

In one broad aspect, the invention provides

gatekeeper apparatus comprisging: a memory for keeping a list

of subscribers and their last registered addresses for which
that gatekeeper 18 responsible; a memory for keeping a list
of alternate addresses to be used for subscribers who are
absent at the time of an incoming communication request; and
digital processor means for sgelecting one or more alternate
addresses 1f an associlated subscriber 18 absent at the time

of an incoming communication request.

In a seccond aspect, the invention provides a
method of servicing subscribers of a network comprising the
steps of: keeping a list of subscribers and their last
registered addresses for which that gatekeeper 1s
responsible; keeping a list of alternate addresses to be
used for subscribers who are abgent at the time of an

incoming communication request; determining that one of the

subscribers for which a communications request 1is made 1S
unregistered; selecting one or more addresses from the
alternate address list for use in response to the

communications request.

In a third aspect, the invention provides
gatekeeper apparatus comprising: means for keeping a list of
subscribers and their last registered addresses for which
that gatekeeper is regponsible; means for keeping a list of
alternate addresses to be used for subscribers who are

unreachable at the time of an incoming communication

Gy
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request; and means for selecting an address associated with

a subscriber when the subscriber 18 unreachable.

In another broad agspect the invention provides a
method of servicing subscribers of a packet data network
comprising the steps of: keeping a list of subscribers and
their last registered addresses for which that gatekeeper is
responsible; keeping a list of alternate addresses to be
used for subscribers who are unreachable at the time of an
incoming communication reguest; and selecting an alternate
address associated with a subscriber if the subscriber is

unreachable.

In yet another broad aspect, the invention
provides a method of providing an absent subscriber service
to subscribers of a network comprising the steps of: keeping
a list of subscribers and their last registered addresses by
a gatekeeper; keeping a list of alternate addresses by the
gatekeeper for use when a subscriber is not registered;
determining whether a set-up message ig for the subscriber;
determining whether the subscriber 1s registered; responding
by a first method 1f the subscriber 1s registered; and
responding by a second method if the subscriber is not

reglistered.

In yet another broad aspect, the invention
provides a method of providing an absent subscriber service
to subscribers of a network comprising the steps of: keeplng
a list of subscribers and theilr last registered addresses by
a gatekeeper; keeping a list of alternate addresses by the
gatekeeper for use when a subscriber 1s not registered;
determining whether a set-up message 1s for the subscriber
by receiving a call set-up message comprising at least one

of an ARQ, a LRQ, and & SET-UP message, the call set-up

o
s
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message comprising an alias ¢f the subscriber; determining
whether the subscriber 1s registered; responding by a first
method if the subscriber is registered; and responding by a

second method if the subscriber is not registered,

In yet a further broad aspect the invention
provides an apparatus for providing an absent subscriber
service to subscribers of a network comprising the steps of:
a gatekeeper means for keeping a list of subscribers and
their last registered addresses; a gatekeeper means for
keeping a list of alternate addresses Ior use when a
subscriber 1s not registered; a gatekeeper means for
determining a set-up message 1s for the subscriber; a means
for determining whether the subscriber 1s registered; a
means for responding by a first method 1f the subscriber 1is
registered; and a means for responding by a second method if

the subscriber is not registered.

In a final broad aspect, the invention provides an

apparatus for providing an absent subscriber service to

subscribers of a network comprising the steps of: a
gatekeeper means for keeping a list of subscribers and their
last registered addresses; a gatekeeper means for keeping a
list of alternate addresses for use when a subscriber is not
registered; a gatekeeper means for determining the set-up
message is for the subscriber, wherein the means for
determining the set-up message 1s for the subscriber 1is
performed by means for receiving a call set-up message
comprising at least one of an ARQ, a LRQ, and a SET-UP
message, the call set-up message comprising an alias of the
subscriber; a means for determining whether the subscriber
is registered; a means for responding by a first method 1if
the subscriber is registered; and a means for responding by

a second method 1f the subscriber 18 not registered.

50
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BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present
invention, and its advantages, reference will now be made in
the following Detailed Description to the accompanying
drawings, in which:

FIGURE 1 is a bloék diagram of a packet data network
incorporating the present invention;

FIGURE 2 illustrates, in a time sequence diagram form, a
methodology of obtaining a connection 1in an H.323 compliant
prior art network system where both endpoints (EPs) are
registered with the same gatekeeper (GK);

FIGURE 3 illustrates, 1in a pime sequence diagram form, an
abbreviated methodology of action taken by a network
subscribers gatekeeper in response to a received request 1in a
registration, Admission and Status (RAS) based system;

FIGURE 4 illustrates, in a time sequence diagram form, a
methodology of message flows in a GK routed call signalling

based network where a subscriber is already deemed
unreachable;

FIGURE 5 illustrates, in a time sequence diagram form, a
methodology of message flows in a GK routed call signalling

based network where a subscriber has only recently become

unreachable;
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FIGURE 6 1llustrates, in a time sequence diagram form, a
methodology of message flows in a direct call signalling based
network where a subscriber is already deemed unreachable;

FIGURE 7 1llustrates, in a time sequence diagram form, a
methodology of message flows in a direct call signalling based
network where a subscriber has only recently become
unreachable;

FIGURE 8 comprises a flow chart used in further
explaining the operation of the invention for RAS based
signalling in a subscriber's network; and

FIGURE 9 comprises a flow chart used in further
explaining the operation of the invention when call signalling

is used in a network.
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DETAILED DESCRIPTION OF THE INVENTION

In FIGURE 1 an end point (EP) 10 is shown connected to a

network having a gatekeeper 12, a gateway 14 and a

router/gateway block 16. Additional end points 18 and 20 are
5 also i1llustrated connected to a common communication link 22.

Each of the blocks 10 through 16 are also connected to the

common communication link 22. A public service telephone

network (PSTN) is represented by a cloud designated as 24.

PSTN 24 is connected to gateway 14. Two end point blocks 26 -
10 and 28 are shown connected to PSTN 24 as well as a voice mail
block 30. A further network is shown having a common link 32.
End point blocks 34 and 36 are shown connected to
communication link 32. A gatekeeper 38 is also connected to
link 32. A router/gateway 40 is connected between link 32 and
15 a packet data network cloud 42. Cloud 42 is also connected to
block 16. EP 26 is further designated as a telephone, EP 28
1s further designated as a terminal and EP 34 is further
designated as alternate.

Each may be used to received forwarded voice or_other
20 communications when a subscriber terminal is not registered on
a network.

In FIGURE 2 two EP blocks 50 and 52 are shown at the top

of a time sequence diagram with a GK block 54 between blocks

50 and 52. Blocks 50 and 52 may be considered to be
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representativé of EPs 10 and 20 in FIGURE 1 while block 54 may
be considered representative of GK 12. The time sequence 1is
that of a prior art call conforming to the H.323 protocol
previously referenced where both EPs are registered, GK

5 routed call signalling is utilized and RAS message types are
used to establish the call. No details are shown for
maintaining a connection once established or for disconnection
messages upon termination of a communication as these are well
known and detailed in the referenced standards.

10 As shown, EP 50 sends an admission request (ARQ) to GK 54
and receives an admission confirmation (ACF) if there 1is
capacity available on the network. EP 50 sends a SET-UP
message including the address for the called party or, in
other words, EP 52 in this example. The SET-UP message is

15 forwarded to the called party and a CALL PROCEEDING message 18
returned to the calling party EP 50. If EP 52 1is not
otherwise occupied and wishes to answer the call, it returns a
CALL PROCEEDING message to GK 54. It then sends an ARQ to
ascertain if there is still network capacity available and

20 receives an ACF if there is. At this time EP 52 sends an
ALERTING signal signifying that it is in the process of
eétablishing a connection. The ALERTING signal is forwarded
by the GK 54 to the calling party EP 50. A CONNECT message 18

then sent by EP 52 and forwarded by GK 54 to EP 50. At this

10
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rime communication is established between the called and

calling parties via the GK 54. Normal procedures are used to

maintain the connection and to provide for disconnection at

the appropriate time.

If a network were configured such that all signalling
and/or traffic was not required to pass through the GK 54,
some or all of the messages shown in FIGURE 2 could be sent
directly between EPs 50 and 52 once the calling party had an
address for the called party.

In FIGURE 3, a first block 60, representing any H.323
compliant entity, sends a request to a subscribers GK shown as
block 62. It may be assumed that the GK 62 requires all

signalling messages to pass through the GK. This requirement

provides an interception point or intervening party to
ascertain whether a called party is unregistered or otherwise
unreachable. 1In that event, an alternate destination would be
given incoming calls directed to said called party.

If the incoming request is a location request (LRQ), a
location confirmation (LCF) is provided. The LCF includes an
alias for the called party along with an address that the GK
62 will recognize as being attributable to the-called party
when it receives a SET-UP message. As shown, the incoming

request may also be an admission request (ARQ) and the normal

response would be an admission confirmation (ACF).

11
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As shown in dash lines, GK 62 may return a location
reject (LRJ) or a admission reject (ARJ) message if the alias
does not correspond to a subscriber using that system and
assigned to that GK. In this situation, a SET-UP message
would not be sent by EP 60.

If the calling party already has the SET-UP message data
or has just received same as the result of an LRQ, an ARQ will
be sent and, upon receipt of an ACF, a SET-UP message will be.a
sent to the subscribers gate keeper. The message passing
actions shown in FIGURE 3 are preliminary to and required
prior to the messages represented by the time sequence action
of each of the remaining FIGURES g through 7.

Each of the FIGURES 4 through 7 include an H.323
compliant block 70 representing a calling party, a subscriber
GK block 72, a subscriber terminal block 74 and an absent
addressing service (AAS) block 76. The blocks 70,and 74 may
represent blocks 10 and 20 in FIGURE 1 with block 72
representing block 12. The calling party could also be in
another network and could be as an example EP 36. The block
76 may represent any of several blocks in FIGURE 1 such as the
voice mail block 30, a home or office telephone such as block
26, another terminal connected through PSTN 24 such as block

28 or an alternate EP on a different packet data network such

as block 34.

12
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The absent addressing service may be used in.various
manners such as to access a voice mail service, a messaging
service, a call forwarding service, another H.323 entity, and
call completion services. In the context of this invention,
the term absent includes any condition wherein the customer
cannot be contacted by the appropriate gatekeeper including
the condition where a customer is presently communicating with
another party or actively ignores an incoming call.

In FIGURES 4 and 5 it is assumed that the network is
configured such that all calling signalling to AAS 76 is
required to be passed through or under the control of GK 72.

In FIGURE 4 a sequence of messages in shown wherein GK 72
is cognizant that subscriber 74 is absent or unreachable.

This may be either because subscriber 74 is not registered,
has successfully completed the unregistration procedure, or
has failed to re-register within the required TIME TO LIVE.
When GK 72 receives a SET-UP message for said absent
subscriber, a SET-UP message is immediately sent to AAS 76 and
then a CALL PROCEEDING message is returned to the calling
party. ALERTING and CONNECT messages are returned from AAS 76
to GK 72 and passed to calling party 70 and the call proceeds
in an established manner through disconnect.

In FIGURE 5, a sequence of messages in shown wherein GK

79 data stored within GK 72 would show that subscriber 74 1is

13
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still registered and thus available. When GK 72 receives a
SET-UP message from calling party 70, a SET-UP message 1s sent
tb subscriber 74 and then a CALL PROCEEDING message 1S
returned to the calling party. Immediately thereafter, a call
establishment timer 1is started. If a response is obtained
from subscriber 74 before the timer expires, the call proceeds
in a normal manner similar to that shown in FIGURE 2. If
however, the timer expires without any return message from
subscriber 74, a further SET-UP message to sent‘to AAS 76 as
shown. ALERTING and CONNECT messages are returned from AAS 76
to GK 72 and passed to calling party 70 in the manner shown in
connection with FIGURE 4. The call then proceeds 1in an
established manner through diéconnect.

In FIGURES 6 and 7 it is assumed that the network 1is
configured such that calling signalling to AAS 76 does not
need to be passed through or under the control of GK 72.

In FIGURE 6 a sequence of messages in shown wherein GK 72
is cognizant that subscriber 74 is absent or unreachable as
assumed in connection with FIGURE 4. When GK 72 receives a
SET-UP message for said absent subscriber, a FACILITY message
is returned to calling party block 70. The FACILITY message

includes the subscriber alias and the address of block AAS 76.
A RELEASE COMPLETE message is also sent from GK 72 to the

calling party to advise EP 70 that communications with GK 72

14
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have been completed and that EP 70 may commence its next set
of messages with another entity. 1In this situation, calling
party block 70 sends a second SET-UP message as shown directly
to AAS 76 and the call proceeds normally according to H.323
standards until disconnect.

In FIGURE 7, a sequence of messages is shown wherein data
stored within GK 72 would show that subscriber 74 is still
registered and thus available. When GK 72 receives a SET-UP
message from calling party 70, a SET-UP message 1s sent to
subscriber 74. In this situation, 1t 1is optional with the GK
as to whether or not to return a CALL PROCEEDING message to
the calling party 70. Immediately after the SET-UP message 1s
sent to subscriber 74, a call establishment timer is started.
A RELEASE COMPLETE message is also sent from the calling
party, shown as EP 70 to GK 72 to indicate the FACILITY
message has been received and to release the signaling
connection between EP 70 and GK 72. If however, the timer
expires without any return message from subscriber 74, a
FACILITY message is réturned to calling party block 70 in the
manner of FIGﬁRE 6. EP 70 then commencés with establishing

call signalling to the party indicated in the FACILITY

message. The calling party 70 therefor sends a

15
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SET-UP message directly to AAS 76 and the call proceeds in a
normal H.323 compliant manner to disconnect.

The flow diagram of FIGURE 8 presents the logic flow used
in the system to obtain the sequence of messages presented 1n
the RAS based signalling system represented by FIGURES 3
through 5. The system waits for the appearance of an ARQ or
an LRQ as shown by block 102. This action is shown by the
receipt of the ARQ or LRQ message by block 62 in FIGURE 3. A-
decision block 104 checks to see if the request is valid. The
GK must have a subscriber listed in that gatekeepers data
banks with the alias used in the ARQ or LRQ for the request to
be valid. If the request is not valid, the system, as shown
in block 106, returns a ARJ or LRJ message and ends the
process or in other words starts over and thus returns to
block 102 to wait for another message. If the message 1is
valid, the process proceeds to decision block 108 to ascertain
whether or not the subscriber is registered. As used herein,
registered means that the subscriber has, within some
predefined recent time, made known to the subscribers GK that
the subscribers terminal is still actively connected to the

system. If the subscriber is not presently actively

connected, the system proceeds to decision block 110 where the
logical entity checks to see whether or not the requested

subscriber has absent addressing service (AAS). If that

16
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subscriber does not presently have an AAS, the system proceeds
to block 106 and from there to wait for another incoming
message in block 102.

when the determination, in decision block 108, 1s that

5 the subscriber is registered, the system proceeds to decision
block 114. If the registration has not been updated within
some predefined recent time, the subscriber is designated or
marked as unregistered as set forth in a block 116. The
system thus proceeds to decisibn block 110 to determine if the

10 subscriber has an active AAS. In the instances where it is
determined in block 110 that the called subscriber has an
active AAS and is otherwise unreachable, the system proceeds
to 118. Block 118 returns the address of the AAS in the ACF
or LCF 1in accordance with the type of request originally

15 received. This action ends this portion of the required
action. The LCF or ACF message provided by block 118 is that
shown in FIGURE 3 from block 62 to block 60.

If the determination, in decision block 114, is that the
terminal/subscriber is registered, by having contacted the GK

20 within the TIME TO LIVE, the process continues to block 120
where a default ACF or LCF pertaining to the subscribers
present address is returned in the message of FIGURE 3.

The calling entity, represented in FIGURE 3 by block 60,

then sends the SET-UP message either to the indicated AAS or

17
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to the subscribers GK as determined in FIGURE 8. The
remaining procedures to connect to the subscriber directly or

to an indicated AAS are clearly defined in FIGURES 4 and 5.

In FIGURE 9 the logical process 1s presented for the
situation where the gatekeeper is processing call signalling
including both situations of normal gatekeeper routed call
signalling and facility-routed call signalling.

The process starts with block 130 and proceeds to a block
132 for receiving a SET-UP message for a subscriber having a

given alias. A decision block 134 makes a determination as to

whether or not a subscriber by that alias is assigned to the

gatekeeper receiving the SET-UP message. If the determination

is NO, the system proceeds to a block 136 and a RELEASE
COMPLETE message is returned to the calling party. This ends
the process.

When the determination in block 134 is positive, the
system proceeds to a decision block 138 to ascertain whether
or not the indicated subscriber is presently registered. If
the subscriber is not registered, the process goes to a
decision block 140 to determine if the indicated subscriber
has an AAS. If this determination is NO, the system proceeds
to block 136 and a RELEASE COMPLETE message is returned.

A determination that the subscriber is registered in

decision block 138 causes the system to proceed to a decision
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block 142 where a list is checked to see if the subscriber has
AAS. If it is determined that the subscriber does not have
AAS, the process checks to determine whether or not the GK 1is
using facility-routed call signalling as shown in decision
block 144. If the GK does not use facility-routed call
signalling, the system proceeds to a block 146 to establish
call signalling to the subscribers terminal and, 1if a
connection is established, follows normal call procedures. An
example of these procedures is shown in the prior art FIGURE 2
in the SET-UP message from GK 54 to EP2 block 52 and
subsequent messages.

If it is determined in decision block 144 that the
subscriber's GK uses facility-routed signalling, the system
proceeds to block 148 where a FACILITY message, including the
address of the subscriber's terminal, is returned to the
calling party. Such a set of messages is not shown explicitly

but would be similar to the returned FACILITY message shown 1n

FIGURE 6 except that it would have the subscribers address

rather than his AAS. Although not shown in this FIGURE 9,
block 148 coﬁld further indicate that it awaits the receipt Qf
a RELEASE COMPLETE message from the calling party as shown in
FIGURE 6 before ending the process. Such receipt is not

required but is typically provided by the entity receiving a

FACILITY wmessage.
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When a determination is made in decision block 142 that
the subscriber has an AAS, the system starts a call
establishment timer as set forth in a block 150. The system
then attempts to establish call signalling with the
subscriber. In accordance with a decision block 152, if call
signalling is established before the timer expires, the system
proceeds to a block 154 indicating that normal prior art
procedures are followed to maintain the call and to disconnect
when the call is completed.

If it is determined in decision block 152, that a
connection cannot be established before the timer expires, the
system proceeds to a decision block 156. Decision block 156
is also entered from block 140 when it is determined that a
subscriber is not presently registered but does have an AAS .

A check is made in decision block 156 to determine whether or
not the gatekeeper is using facility-routed call signalling.
If the GK is not using facility-routed call signalling, the
system proceeds to a block 158 where a call is established
with the indicated AAS and normal procedures are followed. On
the other hand, if it is determined in decision block 156 that
the subscriber's GK uses facility-routed signalling, the
system proceeds to block 160 where a FACILITY message,
including the address of the subscriber's AAS, is returned to

the calling party. Such action is shown in FIGURE 6. 1In a
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manner similar to that explained in connection with block 148,
block 160 could further indicate that it awaits the receipt of
a RELEASE COMPLETE message from the calling party after the
sending of the FACILITY message as shown in FIGURE 6 before

5 ending the process.

Wwhile other flow diagrams could be presented to show 1in
more detail the logic behind the messages sent in other
figures such as FIGURE 7, such logic is a simple extension of
FIGURE 8 and thus apparent from the information already y

10 presented.

In summary, the present invention provides an absent
addressing service through the intervention of a network
entity that processes all calls to a subscriber requesting
such service. Since some networks are already configured such

15 that the gatekeeper processes all signalling messages directed

to any EP on the network, a subscribers gatekeeper is a
convenient entity to be used in providing the intervention
capability of the present invention. The intervention entity
could be a separate device interacting with the gatekeeper.

20 As described'above, the GK has internally stored the call
signalling address of the subscriber's absent addressing
service if the subscriber has activated this service. For
this process to operate satisfactorily, the subscriber's alias

must be considered to permanently exist at the specified
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gatekeeper. The GK then directs all callers to the

subscribers absent addressing service in the event the
subscriber's terminal is not registered or is otherwise
un;eachable. The gatekeeper implements the absent addressing
service by returning the call signalling address of the
service in the event of a RAS based query, establishes call
signalling to the service in the event of gatekeeper directed
signalling, or uses facility-routed (sometimes referred to as
rerouted) signalling to direct call signalling directly to the
service.

A key aspect of the service is quickly detecting that the
subscriber is unreachable. Subscribers who have eXplicitly
unregistered (by the H.323 standard unregistration procedures)

are not reachable. Unfortunately, the unregistration

procedures sometimes fail. Therefore, an audit mechanism must

be used to detect the condition of an as yet not unregistered
terminal being not reachable. This audit mechanism is
achieved by an setting a sufficiently short TIME TO LIVE for
the registration. Terminals must re-register within the TIME
TO LIVE window or the subscriber associated with a terminal
will be deemed unreachable. Unreachability is also
established where gatekeeper-directed call signalling is used
and call signalling cannot be successfully established between

the subscribers gatekeeper and the subscriber terminal.
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While the invention has been described using RAS and
H.225.0 call signalling message types, the invention will
operate in an H.323 compliant way when H.245 signalling is
used, as well as when the calling and called party are served
by other networks. Examples of such other networks (such as
the PSTN or a private PBX network using Q.931) are represented
by blocks 26 and 28 in FIGURE 1, as long as the called party
has subscribed to the absent addressing service and the call
is being routed over an H.323 network following the procedures.
of the invention.

Although the invention has been described with reference
to specific embodiments, these descriptions are not meant to
be construed in a limiting sense.. Various modifications of
the disclosed embodiments, as well as alternative embodiments
of the invention, will become apparent to persons skilled 1in
the art upon rgference to the description of the invention.
It is therefore, contemplated that the claims will cover any
such modifications or embodiments that fall within the true

scope and spirit of the invention.
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CLAIMS:
1. Gatekeeper apparatus comprising:

a memory for keeping a list of subscribers and
their last registered addresses for which that gatekeeper is

5 responsible;

a memory for keeping a list of alternate addresses
to be used for subscribers who are absent at the time of an

incoming communication request; and

digital processor means for selecting one oOr more
10 alternate addresses 1f an assocliated subscriber 1s absent at

the time of an incoming communication request.
2. The apparatus of claim 1 comprising 1n addition:

means for checking to see 1f a given subscriber 1is
presently registered upon receipt of a communication request

15 for said given subscriber;

means for completing the communication request 1f

said given subscriber is registered; and

means for completing the communication request
using said alternate address if said given subscriber 1is

20 unregistered.

3. A method of servicing subscribers of a network

comprising the steps of:

keeping a list of subscribers and their last
registered addresses for which that gatekeeper is

25 regponsible;
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keeping a list of alternate addresses to be used
for subscribers who are absent at the time of an incoming

communication request;

determining that one of the subscribers for which

a communications request is made 1s unregistered;

selecting one or more addresses from the alternate
address list for use 1in response to the communications

request.

4 . The method of c¢laim 3 comprising the additional

steps of:

checking to see 1f a given subscriber is presently
registered upon receipt of a communicaticn request for said

given subscriber;

completing the communication request 1f said given

subscriber is registered; and

completing the communication reguest using said

alternate address 1f said given subscriber 1s unregistered.
5. Gatekeeper apparatus comprising:

means for keeping a list of subscribers and their
last registered addresses for which that gatekeeper 1s

responsible;

means for keeping a list of alternate addresses CO
be used for subscribers who are unreachable at the time of

an incoming communication request,; and

means for selecting an address associated with a

subscriber when the subscriber is unreachable.
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6. A method of servicing subscribers of a packet data

network comprising the steps of:

keeping a list of subscribers and their last
registered addresses for which that gatekeeper is

responsible;

keeping a list of alternate addresses to be used
for subscribers who are unreachable at the time of an

incoming communication request; and

selecting an alternate address associated with a

subscriber 1f the subscriber 1s unreachable.

7. A method of providing an absent subscriber service

to subscribers of a network comprising the steps of:

keeping a list of subscribers and their last

registered addresses by a gatekeeper;

keeping a list of alternate addresses by the

gatekeeper for use when a subscriber 18 not registered;

determining whether a set-up message is8 for the

subscriber;
determining whether the subscriber 1s registered;

responding by a first method if the subscriber is

registered; and

responding by a second method 1f the subscriber 1is

not registered.

8. The method of claim 7, wherelin the step of
determining the set-up message 18 [or the subscriber 1is
performed by intercepting a calling party set-up call to the

subscriber.
2 6
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9. The method of claim 7, wherein the first method

comprises returning a current address of the subscriber, and

wherein the second method comprises returning an absent

addressing address of the subscriber.

10. The method of claim 7, wherein the first method
comprises forwarding set-up calls to one or more of the
subgcribers, and wherein the second method comprises
supplying messages to connect a set-up call to an absent

addressing service.

11. A method of providing an absent subscriber service

to subscribers of a network comprising the steps of:

iy

keeping a list of subsgc¢ribers and their last

registered addresses by a gatekeeper;

keeping a list of alternate addresses by the

gatekeeper for use when a subscriber 18 ncot regilstered;

determining whether a set-up message 1s for the
subscriber by receiving a call set-up message comprising at
least one of an ARQ, a LRQ, and a SET-UP message, the call

set-up message comprising an alias of the subscriber;
determining whether the subscriber 1s registered;

responding by a first method 1f the subscriber is

registered; and

responding by a second method 1f the subscriber 1is

not registered.

12. An apparatus for providing an absent subscriber

service to subscribers of a network comprising the steps of:

AN
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a gatekeeper means for keeping a list of

subscribers and their last registered addresses;

a gatekeeper means for keeping a list of alternate

addresses for use when a subscriber is not registered;

a gatekeeper means for determining a set-up

message 1s for the subscriber;

a means for determining whether the subscriber is

reglstered;

a means for responding by a first method if the

subscriber 1s registered; and

a meang for responding by a second method i1f the

subscriber 1s not registered.

13, An apparatus for providing an absent subscriber

service to subscribers of a network comprising the steps of:

a gatekeeper means [or keeping a list of

subscribers and their last registered addresses;

a gatekeeper means for keeping a list of alternate

addresses for use when a subscriber is not registered;

a gatekeeper means for determining the set-up
message 1s for the subscriber, wherein the means for
determining the set-up message 1s for the subscriber is
performed by means for receiving a call set-up message
comprising at least one of an ARQ, a LRQ, and a SET-UP
message, the call set-up message comprising an alias of the

subscriber:;

a means for determining whether the subscriber is

reglstered;
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a means for responding by a first method if the

subscriber is registered; and

a means for responding by a second method i1f the

subscriber 1s not registered.

14 . The apparatus of claim 12, wherein the means for

determining the set-up message for the subscriber is
performed by intercepting a calling party set-up call to the

subscriber.

15. The apparatus of claim 12, wherein the means for
responding by the first method comprises returning a current
address of the subscriber, and wherein the means for
responding by the second method comprises returning an

absent addressing address of the subscriber.

16. The apparatus of claim 12, wherein the means for
responding by the first method comprises forwarding set-up
calls to one or more of the subscribers, and wherein the
means for responding by the second method comprises
supplying messages to connect a set-up call to an absent

addressing service.

SMART & BIGGAR
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