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METHOD AND APPARATUS FOR UPDATING A PRESENCE ATTRIBUTE
Cross-reference to Related Application

This application claims priority from provisional application serial no.
60/764,918, entitled “METHOD AND APPARATUS FOR UPDATING A
PRESENCE ATTRIBUTE,” filed February 3, 2006, which is commonly owned and

incorporated herein by reference in its entirety.
Field of the Invention

The present invention relates generally to packet data communication systems,
and more particularly to provision of a Presence Service in a packet data

communication system.
Background of the Invention

The Open Mobile Alliance (OMA) has proposed a Presence Service for
implementation in a packet data communication system. In a Presence Service such
as the one proposed by OMA, a Presentity is a logical entity (typically representing a
human) that has presence information associated with it. A Presence Source provides
presence information about a Presentity to a Presence Server, and a Watcher requests
presence information about a Presentity (or watcher information about a Watcher)
from the Presence Server. A Presence Source implemented in a first communication
device operated by a first Presence User may publish presence information to the
Presence Server by conveying a Session Initiation Protocol SIP (Session Initiation
Protocol) PUBLISH message comprising the presence information to the Presence
Server. The presence information includes a current state of one or more Presence
Information Elements, for example, a location, an availability, a willingness, a mood,
an activity, and so on associated with a Presentity representing the first Presence
User. The Presence Server then stores the current state of each Presence Information
Element in association with the Presentity. In addition, the Presence Server maintains

a profile in association with each Presentity, such as the Presentity representing the
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first Presence User, which profile may include access rules that determine which set

of Watchers arc authorized to sce prescnce information associated with the Presentity.

A second Presence User may wish to know a state of one or more Presence
Information Elements associated with the first Presence User. In order to be informed
of the Presence Information Elements associated with the first Presence User, a
second Watcher implemented in a second communication device associated with the
second Presence User subscribes to watch the first Presence User by conveying a SIP
SUBSCRIBE message to the Presence Server requesting presence information
associated with the Presentity (that is, the logical entity representing the first Presence
User). The SIP SUBSCRIBE message may request notification concerning all
Presence Information Elements associated with the Presentity or may request
notification concerning a subset of the Presence Information Elements associated with
the Presentity. In the latter case, the second Watcher includes a filter in the SIP
SUBSCRIBE message that indicates which Presence Information Elements to include
or exclude in notifications, and/or indicates triggers to send a notification, for
example when a particular Presence Information Element changes from or to a
specified valuc. If the sccond Watcher is authorized by the Prescnce Scrver, for
example, by the access rules associated with the Presentity, the second Watcher is
then provided with a current state of each requested presence attribute associated with
the Presentity via a SIP NOTIFY message.

A Presence Source and a Watcher are logical entities that can be combined in
an implementation. For example, the first communication device operated by the first
Presence User may implement a Presence Source to publish presence information
associated with the Presentity and implement a first Watcher to subscribe to watcher
information, that is, to be notified of the watchers, such as the second Watcher, that

have subscribed to the presence information associated with the Presentity.

The Presence Source associated with the Presentity then publishes presence
information to the Presence Server every time a state of one or more Presence
Information Elements changes, regardless of the Presence Information Elements

watched by the second Presence User. When one or more Presence Information
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Elements associated with the Presentity are changing rapidly, the resulting exchange
of mcssaging can consumc significant systcm capacity in a limitcd bandwidth
communication system, such as a wireless communication system, and can consume
excessive communication device power when the first communication device

comprises a limited life power supply, such as a battery.

Therefore, a need exists for method and apparatus that reduces the messaging
exchanged between the first communication device associated with the first Presence

User, and the Presence Server in a provision of a Presence Service.
Brief Description of the Drawings

FIG. 1 is a block diagram of a communication system in accordance with an

embodiment of the present invention.

FIG. 2 is a block diagram of a user terminal in accordance with an

embodiment of the present invention.

FIG. 3A is a logic flow diagram of a method of updating presence attributes
executed by the communication system of FIG. 1 in accordance with an embodiment

of the present invention.

FIG. 3B is a continuation of the logic flow diagram of FIG. 3A depicting a
method of updating presence attributes executed by the communication system of

FIG. 1 in accordance with an embodiment of the present invention.

One of ordinary skill in the art will appreciate that elements in the figures are
illustrated for simplicity and clarity and have not necessarily been drawn to scale. For
example, the dimensions of some of the elements in the figures may be exaggerated
rclative to other clements to help improve understanding of various cmbodiments of
the present invention. Also, common and well-understood elements that are useful or
necessary in a commercially feasible embodiment are often not depicted in order to
facilitate a less obstructed view of these various embodiments of the present

invention.
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Detailed Description of the Invention

To address the need for a method and apparatus that reduces the messaging
exchanged between a Presentity, and more particularly a communication device
associated with the Presentity, and a Presence Server in a provision of a Presence
Service, a communication system is provided that includes a Presence Server that
receives presence information associated with a Presentity, wherein the presence
information comprises one or more presence attributes and the Presentity is associated
with a Presence Source and a first Watcher. The Presence Server further receives a
request from a second Watcher to view a presence attribute of the one or more
presence attributes. The Presence Server may further receive a message from the first
Watcher specifying a desire to be notified of who is watching the Presentity, of
presence attributes that are being filtered, and/or of any throttling or deferring of
presence attribute updates that is being implemented by the Presence Server. The
Presence Server then conveys to the first Watcher watcher notification information
that informs of other Watchers watching the Presentity, of what is being watched, of
any presence attributes being filtered, and/or of any throttling or deferring of presence
attributc updatcs. The Presentity then determines whether to publish a presence

attribute update based on the watcher notification information.

Generally, an embodiment of the present invention encompasses a method for
updating presence attributes comprising receiving presence information associated
with a Presentity, wherein the presence information comprises one or more presence
attributes, receiving a request from a second Watcher to view a presence attribute of
the one or more presence attributes, and informing a first Watcher of the presence
attribute requested to be viewed by the second Watcher, wherein the first Watcher is

associated with the Presentity.

Another embodiment of the present invention encompasses a method for
updating presence attributes comprising conveying presence information associated
with a Presentity to a Presence Server, wherein the presence information comprises
one or more presence attributes, receiving watcher notification information

identifying one or more of a presence attribute, of the one or more presence attributes,
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that is being watched by a Watcher and a presence attribute, of the one or more
prescnce attributes, that is being filtered by the Presencc Scrver, updating a presence
attribute of the one or more presence attributes to produce an updated presence
attribute, and based on the watcher notification information, determining whether to

publish the updated presence attribute to the Presence Server.

Yet another embodiment of the present invention encompasses a method for
updating presence attributes comprising receiving presence information associated
with a Presentity, wherein the presence information comprises one or more presence
attributes, and conveying information to a Watcher informing that an update of a
presence attribute of the one or more presence attributes is one or more of being

deferred and being filtered.

Still another embodiment of the present invention encompasses a method for
updating presence attributes comprising conveying presence information associated
with a Presentity, wherein the presence information comprises one or more presence
attributes, and receiving information informing that an update of a presence attribute

of the one or more presence attributes is being deferred.

Yet another embodiment of the present invention encompasses a method for
updating presence attributes comprising determining that no one is watching a
Presentity and, in response to determining that no one is watching the Presentity,
determining one or more of to not publish, to a Presence Server, an update of a
presence attribute associated with the Presentity or to publish a reduced set of

presence attributes to the Presence Server.

Still another embodiment of the present invention encompasses a method for
updating presence attributes comprising conveying presence information associated
with a Presentity to a Presence Server, wherein the presence information comprises
one or more presence attributes, receiving watcher notification information
identifying one or more Watchers watching a presence attribute of the one or more
presence attributes, updating a presence attribute of the one or more presence
attributes to produce an updated presence attribute, and determining whether to

publish the updated presence attribute to the Presence Server based on one or more of
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a number of Watchers watching the presence attribute and a priority of a Watcher

watching the presence attribute.

Yet another embodiment of the present invention encompasses a presence
server comprising a processor that is configured to receive presence information
associated with a Presentity, wherein the presence information comprises one or more
presence attributes, receive a request from a second Watcher to view a presence
attribute of the one or more presence attributes, and inform a first Watcher associated
with the Presentity of the presence attribute requested to be viewed by the second
Watcher.

Still another embodiment of the present invention encompasses a user terminal
comprising a processor that is configured to convey presence information associated
with a Presentity to a Presence Server, wherein the presence information comprises
one or more presence attributes, receive watcher notification information identifying
one or more of a presence attribute, of the one or more presence attributes, that is
being watched by a Watcher and a presence attribute, of the one or more presence
attributes, that is being filtered by the Presence Server, update a presence attribute of
the onc or morc prescncc attributcs to produce an updated presence attributc and,
based on the watcher notification information, determine whether to publish the

updated presence attribute to the Presence Server.

Yet another embodiment of the present invention encompasses a presence
server comprising a processor that is configured to receive presence information
associated with a Presentity, wherein the presence information comprises one or more
presence attributes, and convey information to a Watcher informing that an update of
a prescnec attribute of the onc or morc presence attributes is onc or morc of being
deferred and being filtered.

Still another embodiment of the present invention encompasses a user terminal
comprising a processor that is configured to convey presence information associated
with a Presentity, wherein the presence information comprises one or more presence
attributes, and receive information informing that an update of a presence attribute of

the one or more presence attributes is being deferred.
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Yet another embodiment of the present invention encompasses a user terminal
comprising a proccssor that is configurcd to detcrminc that no onc is watching a
Presentity and, in response to determining that no one is watching the Presentity,
determine one or more of to not publish, to a Presence Server, an update of a presence
attribute associated with the Presentity or to publish a reduced set of presence

attributes to the Presence Server.

Still another embodiment of the present invention encompasses a user terminal
comprising a processor that is configured to convey presence information associated
with a Presentity to a Presence Server, wherein the presence information comprises
one or more presence attribute, receive watcher notification information identifying
one or more Watchers watching a presence attribute of the one or more presence
attributes, update a presence attribute of the one or more presence attributes to
produce an updated presence attribute, and determine whether to publish the updated
presence attribute to the Presence Server based on one or more of a number of
Watchers watching the presence attribute and a priority of a Watcher watching the

presence attribute.

The present invention may be morce fully described with reference to FIGs. 1-
3B. FIG. 1 is a block diagram of a communication system 100 in accordance with an
embodiment of the present invention. Communication system 100 includes multiple
Presence Users 102, 110 (two shown) that are each associated with a respective user
terminal 104, 112, such as but not limited to a wireless mobile device, for example, a
cellular telephone, a radio telephone, a personal digital assistant (PDA) with radio
frequency (RF) capabilities, or a wireless modem that provides RF access to digital
terminal equipment (DTE) such as a laptop computer, or a wireline device, such as
but not limited to a wireline telephone, a personal computer (PC), a laptop computer,
or other digital terminal equipment (DTE) that may interface to a wireline network.
Each Presence User 102, 110 subscribes to a Presence Service offered by

communication system 100.

Presence User 102 is associated with a Presentity (that is, a logical entity that

has presence information associated with it), and other Presence Users, such as
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Presence User 110, may watch presence information associated with the Presentity.
User terminal 104 implements a Prescnce Source 106 that publishes presence
information associated with the Presentity corresponding to Presence User 102. User
terminal 104 further implements a first Watcher 108 that may subscribe to watcher
notification information, that is, subscribe to watch, among other information, who is
watching the Presentity, what presence atiributes are being filtered, for example,
being included or excluded in notifications due to a request from the Watcher and/or a
policy of the Presentity and/or a local policy of the Presence Server. As is known in
the art, a Presence Source is a logical entity that provides presence information
associated with a Presentity to a Presence Server, such as Presence Server 120, and a
Watcher is a logical entity that requests information, such as presence information,
watcher information, or watcher notification information, from the Presence Server.
User terminal 112 subscribes to the presence information associated with the
Presentity corresponding to Presence User 102 and, therefore, implements a second
Watcher 114. However, user terminal 112 may or may not be associated with a

Presentity and may or may not implement a Presence Source.

FIG. 2 is a block diagram of an cxcmplary uscr terminal 200, such as uscr
terminals 104 and 112, in accordance with various embodiments of the present
invention. UE 200 includes a processor 204, such as one or more miCroprocessors,
microcontrollers, digital signal processors (DSPs), combinations thereof or such other
devices known to those having ordinary skill in the art. The particular
operations/functions of processor 204, and respectively thus of user terminal 200, is
determined by an execution of software instructions and routines that are stored in a
respective at least one memory device 206 associated with the processor, such as
random acccss mcmory (RAM), dynamic random acccss memory (DRAM), and/or
read only memory (ROM) or equivalents thereof, that store data and programs that
may be executed by the corresponding processor. User terminal 200 further includes
a user interface 202 coupled to processor 204 that provides a user of the user terminal
with the capability of interacting with the user terminal, including inputting

instructions into the user terminal.

When user terminal 200 implements one or more of a Presence Source, such
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as Presence Source 106, and a Watcher, such as Watchers 108 and 114, the one or
morc of the Presence Source and Watcher arc implemented in an application laycr of
the processor 204 of the user terminal based on software instructions and routines that
are stored in the respective at least one memory device 206 of the user terminal. User
terminal 200 may further comprise a timer 212 that counts down a reporting time
period. The reporting time period corresponds to a time period during which the user
terminal holds off reporting any presence attributes of an associated Presentity that
are updated during the time period. As is known in the art, a Presentity is a logical
entity that has presence information associated with it. Typically, a Presentity is a
person; however, a Presentity may be a role, such as a help desk, or a resource, such

as a conference room.

Communication system 100 further includes a Presence Server 120 that may
be accessed by each of user terminals 104 and 112. For example, Presence Server
120 may be coupled to a data network, such as an Internet Protocol network, and may
be accessed by a wireline device via a wireline connection to the data network or by a
wireless mobile device via a wireless access network that is, in turn, connected to the
data nctwork. Prcscnce Scrver 120 includes a proccssor 122, such as onc or morc
microprocessors, microcontrollers, digital signal processors (DSPs), combinations
thereof or such other devices known to those having ordinary skill in the art. The
particular operations/functions of processor 122, and thus of the Presence Server, are
determined by an execution of software instructions and routines that are maintained
in a respective at least one memory device 124 associated with the processor, such as
random access memory (RAM), dynamic random access memory (DRAM), and/or
read only memory (ROM) or equivalents thereof, that store data and programs that

may be cxccuted by the corresponding processor.

The at least one memory device 124 of Presence Server 120 further maintains
a profile in association with each Presentity included in communication system 100,
such as the Presentity associated with Presence User 102, which profile includes a
Presence Policy associated with the Presentity. As is known in the art, a Presence
Policy includes a set of policies, such as access rules that determine which watchers

are authorized to see presence information associated with the Presentity, and content
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rules that determine which Presence Information Elements a particular Watcher of the
Presentity is authorized to scc. The at lcast onc memory device 124 of Presence
Server 120 further maintains presence information associated with each Presentity
hosted by the Presence Server and published by one or more Presence Sources
associated with each Presentity. In addition, the at least one memory device 124 of
Presence Server 120 may further maintain filtering information associated with each
such Presentity, that is, presence attributes that the Presence Server is, or is not,
notifying to each Watcher, and/or information concerning any throttling or deferring
of presence-related messaging being employed by the Presence Server. Any filtering
maintained and employed by Presence Server 110 may be based on a request of a
Presentity (that is, a request by the Presentity that Watchers not be notified of
particular presence attributes), a request of a subscribing Watcher (that is, a request
by a Watcher to be notified only of particular presence attributes or to not be notified

of particular presence attributes), or a policy of an operator of communication system
100.

The embodiments of the present invention preferably are implemented within
uscr terminals 104 and 112 and Prescnce Scrver 120. Morc particularly, the
functionality described herein as being performed by Presence Server 120 is
implemented with or in software programs and instructions stored in the respective at
least one memory device 124 of the Presence Server and executed by an associated
processor 122 of the Presence Server, the functionality described herein as being
performed by the Presentity associated with Presence User 102 may be performed by
user terminal 104 and, the functionality described herein as being performed either of
user terminals 104 and 112, for example, by Presence Source 106 or Watcher 108 of
uscr terminal 104 or by Watcher 114 of uscr terminal 112, is implemented with or in
software programs and instructions stored in a respective at least one memory device
206 of a corresponding user terminal and executed by an associated processor 204 of
the user terminal. However, one of ordinary skill in the art realizes that the
embodiments of the present invention alternatively may be implemented in hardware,
for example, integrated circuits (ICs), application specific integrated circuits (ASICs),
and the like, such as ASICs implemented in one or more of user terminals 104 and

112 and Presence Server 120. Based on the present disclosure, one skilled in the art
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will be readily capable of producing and implementing such software and/or hardware

without undo cxpcrimentation.

Communication system 100 comprises a packet data communication system
that operates in accordance with, and implements a Presence Service in accordance
with, the Internet Engineering Task Force (IETF) and Open Mobile Alliance (OMA)
specifications. More particularly, communication system 100 operates in accordance
with the OMA presence specifications such as OMA-RD-Presence_SIMPLE-V1_0-
20051006-C, OMA-AD-Presence_SIMPLE-V1_0-20051006-C, OMA-TS-
Presence SIMPLE-V1_0-20051222-C, and OMA-TS-Presence_SIMPLE_XDM-
V1 _0-20051222-C, and the 1ETF specifications referenced therein, including RFC
(Request for Comments) 3856, RFC 3857, and RFC 3858, which specifications are
hereby incorporated herein in their entirety. As described therein, a Presence Source,
such as Presence Source 106, a Watcher, such as Watcher 108, and a Presence Server,
such as Presence Server 120, use Session Initiation Protocol (SIP)-type messaging to
exchange presence-related information. When one or more of the multiple user
terminals 104, 112 is a wireless mobile device, the user terminal may use any one of a
varicty of air intcrfacc tcchnologics to transmit packet data over an associated air
interface to Presence Server 120. For example, communication system 100 may
comprise one or more of a Code Division Multiple Access (CDMA) communication
system, a Global System for Mobile communication (GSM) communication system, a
Universal Mobile Telecommunication Service (UMTS) communication system, an
Orthogonal Frequency Division Multiple Access (OFDM) communication system, or
a Wireless Local Area Network (WLAN) communication system as described by the
IEEE (Institute of Electrical and Electronics Engineers) 802.xx standards, for
cxamplc, thc 802.11a, 802.11g, 802.16, or 802.21 standards. As thosc who arc of
ordinary skill in the art realize, the type of air interface employed by communication
system 100 is not critical to the present invention and communication system 100 may
be any packet data communication system without departing from the spirit and scope

of the present invention.

Referring now to FIGs. 3A and 3B, a logic flow diagram 300 is provided that

depicts a method of updating presence attributes executed by communication system
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100 in accordance with various embodiments of the present invention. Logic flow
diagram 300 begins when a first Prescnce Uscr 102, and more particularly Prcscnce
Source 106 of a first user terminal 104, conveys, that is, publishes, to Presence Server
120 and the Presence Server receives (302) from the Presence Source presence
information associated with the Presentity corresponding to the first Presence User.
The presence information comprises one or more presence atiributes, or Presence
Information Elements, for example, a location, an availability, a willingness, a mood,
an activity, and so on associated with the Presentity. As is known in the art, Presence
Source 106 may convey such presence information to Presence Server 120 in a SIP
PUBLISH message having one or more Presence Information Elements, that is, the
location, availability, willingness, mood, activity, and so on associated with the
Presentity corresponding to first Presence User 102. Presence Server 120 receives the
presence information from Presence Source 106, stores (304) the presence
information in at least one memory device 124, and based on the received presence
information (and information received from other Presence Sources not shown
associated with the Presentity) determines (306) a complete, composite presence state
of the Presentity.

Before, during, or after the conveyance of presence information by Presence
Source 106 to Presence Server 120, a second Presence User 110, and more
particularly a second Watcher 114 of a second user terminal 112 associated with the
second Presence User, subscribes (308) to, that is, requests to watch, one or more
presence attributes associated with the Presentity corresponding to first Presence User
102. In various embodiments of the present invention, the request may include a filter
that specifies which Presence Information Elements to include or exclude in
notifications, and/or triggers to scnd a notification, for cxamplc when a particular
Presence Information Element changes from or to a specified value. As is known in
the art, second Watcher 114 may request such presence information by conveying a
SIP SUBSCRIBE (PRESENCE INFORMATION) message to Presence Server 120,
which message identifies the Presentity corresponding to first Presence User 102 and
may further include a filter identifying the Presence Information Elements that the
Watcher desires to watch. For example, Watcher 114 may convey a request for the

complete composite state of the Presentity or for a subset of the composite state. In
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the latter instance, the SIP SUBSCRIBE message would include a filter that defines

the Presence Information Elements of intcrest.

In response to receiving the request from second Watcher 114 to subscribe to
the Presentity’s presence information, Presence Server 120 determines (310) whether
second Watcher 114 is authorized to subscribe to, that is, to view, the Presentity’s
presence information. Preferably, Presence Server 120 makes this determination by
reference to the Presence Policy maintained by the Presence Server in association
with the Presentity as is known in the art. For example, second Watcher 114 may be
authorized to view all Presence Information Elements associated with the Presentity,
to view some but less than all Presence Information Elements associated with the
Presentity, or may not be authorized to view any Presence Information Element
associated with the Presentity. By way of another example, second Watcher 114 may
be ‘politely blocked’ with respect to one or more Presence Information Elements
associated with the Presentity, wherein a predetermined state of the politely blocked
Presence Information Element is returned to the second Watcher regardless of the

actual state of the Presence Information Element.

In responsc to dctermining that sccond Watcher 114 is authorized to vicw, that
is, subscribe to, the presence information associated with the Presentity associated
with first Presence User 102, Presence Server 120 conveys (312) a state of each
appropriate Presence Information Element to second Watcher 114. Typically, a
Presence Server, such as Presence Server 120, conveys the states of the appropriate
Presence Information Elements by conveying a SIP NOTIFY message to each such
Watcher comprising a state of each appropriate Presence Information Element. For
example, if second Watcher 114 is authorized to view all Presence Information
Elements associated with the Presentity, then Presence Server 120 may return a
current state of all Presence Information Elements requested by the second Watcher.
By way of another example, if second Watcher 114 is authorized, for example, based
on content rules associated with the Presentity, to view some but less than all
Presence Information Elements associated with the Presentity, then Presence Server
120 may return a current state only of the requested and authorized Presence

Information Elements. By way of yet another example, if second Watcher 114 is
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politely blocked with respect to one or more Presence Information Elements, then, for
cach rcquested and politely blocked Presence Information Element, Presence Scrver

120 may return only the predetermined state of the Presence Information Element.

Before, during, or after the requesting by second Watcher 114 to watch the
Presentity associated with first Presence User 102, the first Presence User 102, and
more particularly a first Watcher 108 of first user terminal 104, conveys to Presence
Server 120 and the Presence Server receives (314) from the first Watcher a request to
subscribe to watcher notification information associated with the Presentity, that is, a
request to watch who is watching the Presentity, what presence attributes are being
filtered, for example, being included or excluded in notifications due to a request from
the Watcher and/or a policy of the Presentity and/or a local policy of the Presence
Server, and/or any throttling or deferring of presence attribute updates being
implemented by Presence Server 120. In one embodiment, first Watcher 108 may
convey a SIP SUBSCRIBE (WATCHER INFORMATION) message to the Presence
Server 120 as is known in the art. However, in another embodiment of the present
invention, first Watcher 108 may convey a modified version of such a SIP
SUBSCRIBE mcssagc, that is, a SIP SUBSCRIBE (WATCHER NOTIFICATION
INFORMATION) message, which message is modified to permit the first Watcher to
specify the information that the first Watcher wishes to be informed of, for example,
to specify a desire to be notified of who is watching the Presentity, what presence
attributes are being filtered, for example, are being included or excluded in
notifications due to a request from the Watcher and/or a policy of the Presentity
and/or a local policy of the Presence Server, and/or any throttling or deferring of
presence attribute updates, that is, any throttling or deferring of conveyances to
watching Watchers of presence attribute updates, being implemented by Prescnce
Server 120.

In response to receiving the request from first Watcher 108 after another
Watcher, such as second Watcher 114, has already subscribed to watch the Presentity
associated with first Presence User 102, or in response to receiving a request from
Watcher 114 to watch the Presentity after first Watcher 108 has requested to be

notified of who is watching the Presentity, Presence Server 120 conveys (316) a
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watcher notification information message to first Watcher 108. The watcher
notification information mcssagc compriscs watcher notification information
associated with Watchers, such as second Watcher 114, watching the Presentity, such
as a list of Watchers watching the Presentity, information identifying what is being
watched, for example, the presence attributes watched by each of the listed Watchers,
any presence attributes being ‘politely blocked’ with respect to any of the listed
Watchers, and any presence attributes being filtered by Presence Server 120 due to a
policy of the presentity or a local policy of the Presence Server (that is, presence
attributes that Presence Server is not supporting, that is, is not notifying to the
watching Watchers), and/or any throttling or deferring of presence attribute updates,
that is, any throttling or deferring of conveyances to watching Watchers of presence
attribute updates, being implemented by Presence Server 120. In one embodiment of
the present invention, the watcher notification information message may comprise a
modified version of a SIP NOTIFY (PRESENCE INFORMATION) message, which
message is extended to include information concerning what is being watched and/or
any throttling or deferring of presence attribute updates. In response to receiving the
watcher notification information message, first Presence User 102, and more
particularly user terminal 104, stores (318) the received information, preferably in an

at least one memory device 206 of the user terminal.

When the Presentity associated with first Presence User 102, and more
particularly, when first user terminal 104 subsequently updates (320) one of its own
presence attributes to produce an updated presence attribute, the Presentity, and in
particular the first user terminal, determines (322) whether to publish and/or defer a
publication of the updated presence attribute based on the watcher notification
information rcccived by the first Watcher 108 from Prescnce Scrver 120. In responsc
to determining to publish and/or defer a publication of the updated presence attribute,
first user terminal 104, that is, Presence Source 106, then publishes (324), that is,
conveys to Presence Server 120, the updated presence attribute or defers a publication
of the updated presence attribute, whichever is appropriate. 1In response to
determining not to publish the updated presence attribute, first user terminal 104 does
not publish (326), that is, does not convey, the updated presence attribute to Presence
Server 120. Logic flow 300 then ends.
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In one embodiment of the invention, at step 322, first user terminal 104 may
dctermine to publish updates of prosence attributes associated with the Presentity
associated with first Presence User 102 based on a determination that the publication
of the updated presence attribute will trigger a notification of a new state of the
presence attribute to one or more watching Watchers, such as second Watcher 114.
For example, suppose second Watcher 114 is watching, and is entitled (for example,
based on a policy of the Presentity or a filter requested by Watcher 114) to updates
only of an availability and a location of the Presentity. Subsequent to second Watcher
114 subscribing to see the availability and a location of the Presentity, when the
Presentity updates its availability or location at step 320, then first user terminal 104
determines to publish, and Presence Source 106 publishes, the updated presence
attribute to Presence Server 120. However, when the Presentity updates a presence
attribute that is not being watched by other Presentities, such as mood, then first user
terminal 104 may determine not publish the unwatched presence attribute (since
publication of the attribute will not trigger a notification of a state of the presence

attribute to one or more watching Watchers).

By way of anothcr cxample, the at lcast onc memory device 126 of Presence
Server 120 may store information with respect to second Watcher 114 indicating that
the Watcher wishes to be notified of a presence attribute update only when the
presence attribute changes to a particular value, such as the Presentity changing to a
particular location. The watcher notification information conveyed to first Watcher
108 at step 316 may include this information, that is, a value of the presence attribute
that would trigger a notification of an update of the presence attribute to second
Watcher 114. As a result, at step 322, the Presentity, and in particular user terminal
104, may dctcrminc whether to publish a notification bascd on a valuc of the presence
attribute.  That is, when the Presentity, that is, user terminal 104, updates the
presence attribute to a value that would trigger a notification of an update of the
presence attribute to second Watcher 114, then user terminal 104 determines to
publish the updated presence attribute to Presence Server 120. However, when the
Presentity, that is, user terminal 104, updates the presence attribute to a value other

than the value would trigger a notification of an update of the presence attribute to
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second Watcher 114, then user terminal 104 determines to not publish the updated

presencce attribute to Presence Scrver 120 .

By way of yet another example, suppose that second Watcher 114 is watching
the Presentity associated with first Presence User 102 and is being ‘politely blocked’
with respect to one or more Presence Information Elements associated with the
Presentity, for example, a location of the Presentity. When the Presentity updates its
location at step 320, the Presentity, and in particular first user terminal 104, may
determine, at step 322, that a publication of the updated presence attribute to Presence
Server 120 may not trigger a notification of the updated presence attribute or may
trigger a notification of a same predetermined and already notified state of the
presence attribute to watching Watcher 114. Accordingly, at step 322, first user
terminal 104 may determine not to publish the updated presence attribute to Presence
Server 120. However, when the Presentity updates, at step 320, a non-politely
blocked presence attribute that is being watched by second Watcher 114, then the
Presentity, that is, first user terminal 104, may determine to publish, and then
Presence Source 106 may publish, the new state of the updated presence attribute to

Prcsencce Scrver 120.

By way of still another example, suppose that first Watcher 108 is informed, at
step 316, that Presence Server 120 is excluding notification of particular presence
attributes, such as location. This may be due to a local policy of the Presence Server
to limit presence related loading of communication system 100, for example, by
excluding notification of attributes that change frequently during a heavily loaded
period of the communication system. As a result, when the Presentity associated with
first Presence User 102, and more particularly first user terminal 104, updates a
presence attribute at step 320 that is being excluded by the Presence Server 120, the
Presentity, and in particular first user terminal 104, may determine, at step 322, to not
publish the updated presence attribute, or to published a reduced set of presence
attributes that does not include the updated presence attribute, since a publication of
the updated (and excluded) presence attribute by Presence Source 106 will not trigger
a notification of a state of the presence attribute to one or more watching Watchers,

such as second Watcher 114.
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By way of yet another example, when Presence Server 120 conveys to first
Watcher 108 the list of other Watchers watching the Presentity associatcd with
Presence User 102, the list may indicate that one or more other Watchers are no
longer watching the Presentity. For example, a Watcher included in a preceding list
sent to first Watcher 108 may not be included in the most recent list. In such an
event, the Presentity, and in particular first user terminal 104, may determine, at step
322, to not publish presence attributes that were being watched only by the no longer
watching Watcher. In other words, when first user terminal 104 determines that no
Watcher is watching a particular presence attribute, the first user terminal may
determine to not publish, or to cease publication of, that presence attribute since
publication of the attribute will not trigger a notification of a state of the attribute to a
still watching Watcher. When first user terminal 104 determines that no Watcher is
watching the Presentity associated with Presence User 102, then, at step 322, first user
terminal 104 may determine to publish a reduced set of presence attributes, that is, a
subset of the complete set of presence attributes, to Presence Server 120 or to not
publish at all.

By way of still anothcr cxample, uscr terminal 104 may further maintain, in
the at least one memory device 206 of the user terminal, a Watcher threshold, that is,
a minimum number of Watchers watching a presence attribute for the user terminal to
publish an update of the presence attribute. User terminal 104 may then determine, at
step 322, whether to publish an update of a presence attribute based on the number of
Watchers watching the presence attribute, preferably based on a comparison of the
number of Watchers to the Watcher threshold. For example, based on the watcher
notification information received by Watcher 108, indicates that fewer Watchers than
thc Watcher threshold arc watching a presence attribute, uscer terminal 104 may
determine, at step 322, to not publish an update of the presence attribute to Presence
Server 120. On the other hand, when the watcher notification information received by
Watcher 108 indicates that a number of Watchers equal to or greater than the Watcher
threshold are watching a presence attribute, user terminal 104 may determine, at step

322, to publish an update of the presence attribute to Presence Server 120.
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By way of yet another example, user terminal 104 may further maintain, in the
at lcast onc memory device 206 of the uscr terminal, a predetermined priority in
association with each of the other Watchers, or user terminals and my further
maintain a priority threshold. User terminal 104 may determine, at step 322, whether
to publish an update of a presence attribute based on the priorities of the Watchers
watching the presence attribute, preferably based on a comparison of the priority of
each such Watcher to the priority threshold. For example, when the watcher
notification information received by Watcher 108 indicates that only a low priority
Watcher(s), such as Watchers below the priority threshold, is watching a presence
attribute, user terminal 104 may determine, at step 322, to not publish an update of the
presence attribute to Presence Server 120. On the other hand, when the watcher
notification information received by Watcher 108 indicates that a high priority
Watcher(s) is watching a presence attribute, such as a Watcher above the priority
threshold, user terminal 104 may determine, at step 322, to publish an update of the

presence attribute to Presence Server 120.

In another embodiment of the present invention, the Presentity associated with
Presence Uscer 102, and morc particularly first uscr tcrminal 104, may detcrminc, at
step 322, to defer a publication of an updated presence attribute based on the
information received from Presence Server 120. For example, when communication
system 100 is heavily loaded, Presence Server 120 may defer, or throttle, a conveying
of notifications to watching Watchers, such as second Watcher 114, of updates of
presence attributes associated with the Presentity, waiting until expiration of a
deferral time period before conveying presence attribute update notifications to the
watching Watchers. For example, Presence Server 120 may defer conveying any
updatcd prescnec attributcs reccived during the deferral period until ncar the
expiration of the deferral time period, may convey, near expiration of the deferral
time period, only the most recently received update of each presence attribute and
drop all other presence attribute updates received during the deferral time period, or
may drop all presence attribute updates received during the deferral time period and
only convey presence attribute updates received after expiration of the deferral time

period.
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In the event that Presence Server 120 is deferring, or throttling, a conveying of
notifications to watching Watchers of updatcs of prescnce attributces associatcd with
the Presentity associated with Presence User 102, the Presentity, and more
particularly first user terminal 104, may determine to defer publication of presence
attributes to Presence Server 120 until expiration of a reporting time period, which
reporting time period is determined by reference to a timer 212 of the user terminal
104 and which time period expires shortly before the expiration of the deferral time
period. For example, publication of a presence attribute to Presence Server 120 early
in a deferral time period may be wasteful in that the presence attribute may change
several times during the deferral time period. Furthermore, publication of multiple
updates of a presence attribute to Presence Server 120 during a deferral time period
may be wasteful in that only the last of the multiple updates may be relevant when the
Presence Server 120 notifies the Watchers watching the Presentity of updated

presence attributes.

Therefore, when the Presentity, and more particularly first user terminal 104,
determines, at step 322, that a publication of the updated presence attribute to
Prescence Scrver 120 may trigger a delayed or deferred conveyance, by the Presence
Server, of a notification of a new state for the updated presence attribute to watching
Watchers, such as Watcher 114, or that the updated presence attribute will be dropped
by the Presence Server, then the Presentity, that is, first user terminal 104, may further
determine to defer publication of, or to not publish, to Presence Server 120 updates of
presence attributes that occur during the deferral time period. For example, if first
user terminal 104 determines to defer publication of the updated presence attribute to
Presence Server 120, then the first user terminal may, by reference to timer 212 of the
uscr terminal, wait until cxpiration of a reporting period before publishing the updated
presence attribute to Presence Server 120. In the meanwhile, the Presentity, that is,
first user terminal 104 and preferably Presence Source 106, may aggregate all
presence attributes updated since the expiration of a preceding reporting period and
convey all updated presence attributes at the end of the reporting period. Preferably,
the reporting period is determined such that the period expires shortly before the
Presence Server 120 is scheduled to send a next notification to the Watchers, such as
second Watcher 114, watching the Presentity.
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In yet another embodiment of the present invention, if other Watchers are
watching thc Prescntity associated with Prescnce User 102 when sccond Watcher 114
subscribes, at step 308, to watch the Presentity, and when first Watcher 108
(associated with the Presentity) has already requested watcher notification
information concerning all watching Watchers prior to second Watcher 114
subscribing to watch the Presentity, step 316 may further comprise Presence Server
120 determining, based on the presence attributes that second Watcher 114 requests
and is authorized to watch, whether to convey a watcher notification information
message to first Watcher 108 in response to the subscribing by second Watcher 114.
When second Watcher 114 requests and is authorized to watch presence attributes that
are already subscribed to by the other watching Watchers, Presence Server 120 may
determine to not convey a watcher notification information message to first Watcher
108. That is, since first Watcher 108 is already publishing updates of the presence
attributes requested by second Watcher 114, Presence Server 120 need not again
request the Presentity, that is, user terminal 104 and in particular Presence Source
106, to publish these attributes. However, when second Watcher 114 requests and is
authorized to watch one or more presence attributes that have not been subscribed to
by the other watching Watchers, Presence Server 120 may determine to convey a

watcher notification information message to first Watcher 108.

In still another embodiment of the present invention, if second Watcher 114
withdraws from watching the Presentity associated with Presence User 102 when the
Presentity is still being watched by Watchers other than second Watcher 114, and if
the presence attributes that were being watched by second Watcher 114 are also
subscribed to by the other Watchers, then Presence Server 120 may determine to not
convey a watcher notification information mcssage to first Watcher 108.  Since
Presence Source 106 has to continue to publish, to Presence Server 120, updates of
the presence attributes that had been requested by, and authorized for, second
Watcher 114, informing the first Watcher 108, and thereby first user terminal 104, of
the withdrawal of the second Watcher from watching the Presentity may be
considered a surplus message as it may not reduce the messaging between the first

user terminal and Presence Server 120.
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By Presence Server 120 providing first Watcher 108 with watcher notification
information that informs the first Watcher of other Watchers watching the Prescentity
associated with the first Watcher, of what is being watched, of presence attributes
associated with the Presentity that being filtered by the Presence Server, and/or of
throttling or deferring of presence attribute updates that is being implemented by the
Presence Server, the Presentity, and more particularly user terminal 104 associated
with the Presentity, is able to determine whether to publish a presence attribute update
based on the watcher notification information. First Watcher 108 may specifically
request such information, or the first Watcher may receive such information in
response to conveyance to Presence Server 120 of a more generic message of the
prior art, such as a STP SUBSCRIBE message of the prior art.

In determining whether to publish a presence attribute update, the Presentity,
and more particularly user terminal 104, may consider, based on the watcher
notification information, whether a publication of the updated presence attribute will
trigger a notification of a new state of the presence attribute to one or more watching
Watchers, such as second Watcher 114. For example, Presence Source 106 may
publish the updated presence atiribute if the publication will trigger a notification of a
new state of the presence attribute to one or more watching Watchers, to a minimum
threshold of watching Watchers, and/or to one or more Watchers of a predetermined
priority, and not publish the updated presence attribute if the publication will not
trigger a notification of a new state of the presence attribute to one or more watching
Watchers, to the minimum number of Watchers, or to a Watcher of a high enough
priority. By way of another example, the Presentity, and more particularly user
terminal 104, may defer a publication of an updated presence attribute, or not publish
the updated presence attributc, in responsc to being informed of throttling or deferring
of presence attribute updates that is being implemented by Presence Server 120. In
addition, in another embodiment of the present invention, Presence Server 120 may
determine to not convey a watcher notification information message to first Watcher
108 when a Watcher is added to, or withdraws from, the list of Watchers watching the
Presentity based on the presence attributes being watched by the added or
withdrawing Watcher. As a result, the messaging exchanged between user terminal

104 and Presence Server 120 in a provision of a Presence Service by communication
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system 100 is reduced over the messaging exchanged in the prior art, thereby
conscrving system capacity and prescrving power of a limited lifc power source, such

as a battery, when user terminal 104 is a wireless communication device.

While the present invention has been particularly shown and described with
reference to particular embodiments thereof, it will be understood by those skilled in
the art that various changes may be made and equivalents substituted for elements
thereof without departing from the scope of the invention as set forth in the claims
below. Accordingly, the specification and figures are to be regarded in an illustrative
rather then a restrictive sense, and all such changes and substitutions are intended to

be included within the scope of the present invention.

Benefits, other advantages, and solutions to problems have been described
above with regard to specific embodiments. However, the benefits, advantages,
solutions to problems, and any element(s) that may cause any benefit, advantage, or
solution to occur or become more pronounced are not to be construed as a critical,
required, or essential feature or element of any or all the claims. As used herein, the
terms “‘comprises,” “comprising,” or any variation thereof, are intended to cover a
non-cxclusive inclusion, such that a proccss, mcthod, articlc, or apparatus that
comprises a list of elements does not include only those elements but may include
other elements not expressly listed or inherent to such process, method, article, or
apparatus. The terms “including” and/or “having,” as used herein, are defined as
comprising. Furthermore, unless otherwise indicated herein, the use of relational
terms, if any, such as first and second, top and bottom, and the like are used solely to
distinguish one entity or action from another entity or action without necessarily
requiring or implying any actual such relationship or order between such entities or
actions. An element preceded by ... a” does not, without more constraints, preclude
the existence of additional identical elements in the process, method, article, or
apparatus. For example, a request to view a presence attribute does not preclude the

request from comprising a request to view multiple presence atiributes.
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‘What is claimed is:

1. A method for updating presence attributes comprising:

receiving presence information associated with a Presentity, wherein the
presence information comprises one or more presence attributes;

receiving a request from a second Watcher to view a presence attribute of the
one or more presence attributes; and

informing a first Watcher of the presence attribute requested to be viewed by

the second Watcher, wherein the first Watcher is associated with the Presentity.

2. The method of claim 1, further comprising informing the first Watcher of a
presence attribute that is being filtered.

3. The method of claim 2, wherein receiving comprises receiving a request from
the second Watcher to filter a presence attribute of the one or more presence
attributes.

4. The mcthod of claim 1, further comprising filtering the onc or morc prescnce

attributes based on an operator policy.

5. The method of claim 1, further comprising not informing the first Watcher of
the presence attribute requested to be viewed if the first Watcher has already been

informed that the presence attribute is being watched.

6. A method for updating presence attributes comprising:

convcying prescnee information associatcd with a Presentity to a Prescence
Server, wherein the presence information comprises one or more presence attributes;

receiving watcher notification information identifying a first presence
attribute, of the one or more presence attributes, that is being filtered by the Presence
Server;

updating a second presence attribute, of the one or more presence attributes, to
produce an updated presence attribute, wherein the second presence attribute may or

may not be the same presence attribute as the first presence attribute; and
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based on the watcher notification information, determining whether to publish

the updated prescence attribute to the Presence Scrver.

7. The method of claim 6, wherein the second presence attribute is not being
watched by the Watcher and wherein determining comprises determining to not

publish the update of the second presence attribute to the Presence Server.

8. The method of claim 6, wherein updating comprises updating the identified
presence attribute and wherein determining comprises determining to publish the

update of the identified presence attribute to the Presence Server.

9. The method of claim 6, wherein updating comprises updating the identified
presence attribute and wherein determining comprises determining to not publish the

update of the identified presence attribute.

10. The method of claim 6, wherein receiving watcher notification information
identifying a first presence attribute comprises receiving watcher notification
information identifying a presence attribute that is one or more of included in
notifications sent to a Watcher, excluded from notifications sent to a Watcher, and

that triggers a notification based on a value of the presence attribute.

11. The method of claim 6, wherein receiving watcher notification information
identifying a first presence attribute comprises receiving watcher notification
information identifying a presence attribute that is being filtered by the Presence
Scrver basced on onc or morc of a content policy of the Presentity, a request from the

Watcher, and a policy of the Presence Server.

12. A method for updating presence attributes comprising:
receiving presence information associated with a Presentity, wherein the

presence information comprises one or more presence attributes; and
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conveying information to a Watcher informing that an update of a presence
attributc of the onc or morc prescncc attributes is onc or morc of being deferred and
being filtered.

13. A method for updating presence attributes comprising:

conveying presence information associated with a Presentity, wherein the
presence information comprises one or more presence attributes; and

receiving information informing that an update of a presence attribute of the

one or more presence attributes is being deferred.

14. The method of claim 13, further comprising:
updating the presence attribute of the one or more presence attributes to
produce an updated presence attribute; and

deferring publication of the updated presence attribute to a Presence Server.

15. The method of claim 13, wherein receiving information comprises receiving
information informing that a conveyance of a notification of a presence attribute of
the one or more presence attributes is being deferred during a deferral time period and
wherein the method further comprises:

aggregating updates of the one or more presence attributes during the deferral
time period; and

conveying the aggregated updates of the one or more presence attributes to a

Presence Server near the end of the deferral time period.

16. The mecthod of claim 13, whercin recciving information compriscs recciving
information informing that an update of a presence attribute of the one or more
presence attributes is being deferred during a deferral time period and wherein the
method further comprises not publishing an update of a presence element of the one

or more presence attributes that occurs during the deferral time period.

17. A method for updating presence attributes comprising:

determining that no one is watching a Presentity; and
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in response to determining that no one is watching the Presentity, determining
onc or morc of to not publish, to a Presence Scrver, an update of a presence attribute
associated with the Presentity or to publish a reduced set of presence attributes to the

Presence Server.

18. A method for updating presence attributes comprising:

conveying presence information associated with a Presentity to a Presence
Server, wherein the presence information comprises one or more presence attributes;

receiving watcher notification information identifying one or more Watchers
watching a presence attribute of the one or more presence attributes;

updating a presence attribute of the one or more presence attributes to produce
an updated presence attribute; and

determining whether to publish the updated presence attribute to the Presence
Server based on one or more of a number of Watchers watching the presence attribute

and a priority of a Watcher watching the presence attribute.

19. The method of claim 18, wherein determining comprises:

comparing a number of Watchers watching the presence attribute to a Watcher
threshold; and

determining whether to publish the updated presence attribute to the Presence

Server based on the comparison.

20. The method of claim 18, wherein determining comprises:

comparing a priority associated with each Watcher watching the presence
attributc to a priority threshold; and

determining whether to publish the updated presence attribute to the Presence

Server based on the comparison.
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