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SYSTEM AND METHOD FOR CONTROLLING
AND MANAGING SESSIONS BETWEEN
ENDPOINTS IN A COMMUNICATIONS SYSTEM

REFERENCE TO RELATED APPLICATIONS

[0001] The present application is related to the following
U.S. applications commonly owned together with this appli-
cation by Motorola, Inc.:

[0002] Ser. No. , filed Dec. 31, 2002, 2002,
titled “Methods for Managing a Pool of Multicast
Addresses and Allocating Addresses in a Communi-
cations System” by Newberg, et al. (attorney docket
no. CM05666G);

[0003] Ser. No. , filed Dec. 31, 2002, titled
“Apparatus and Method for Controlling and Manag-
ing Individual Directed Sessions in a Communica-
tions System” by Lillie, et al. (attorney docket no.
CMO05665G);

[0004] Ser. No. , filed Dec. 31, 2002, titled
“Methods for Affiliating Endpoints with a Group and
Determining Common Communication Capabilities
for the Affiliated Endpoints” by Newberg, et al.
(attorney docket no. CM05638G)

[0005] Ser. No. , filed Dec. 31, 2002, titled
“Method and System for Group Communication” by
Lillie, et al. (attorney docket no. CM05100G).

FIELD OF THE INVENTION

[0006] The present invention relates generally to appara-
tus and methods for enabling a group directed session
between at least two endpoints in a communications system.

BACKGROUND OF THE INVENTION

[0007] Multimedia and group communications have
become an important aspect of telecommunications, and the
demand for such continues to increase. For instance, the
Final Report of the Public Safety Wireless Advisory Com-
mittee to the Federal Communications Committee (“FCC”),
dated 1996, expressed the critical need for communication
resources for multimedia. Subsequently in 1998, the FCC
established a band plan for the 764 MHz frequencies that
included spectrum set aside for public safety wideband. In
addition, the Internet Engineering Task Force (“IETF”) has
developed a suite of protocols that are designed for use in
multimedia communications. These protocols include a Ses-
sion Initiation Protocol (“SIP”), a Session Announcement
Protocol (“SAP”), and a Session Description Protocol
(“SDP”).

[0008] Since its approval in early 1999 as an official
standard, SIP has gained tremendous market acceptance for
signaling communications services on the Internet. As such,
numerous products incorporate the SIP standard, including
but not limited to SIP desktop telephones, SIP telephony
servers, and personal computing (“PC”) devices running SIP
applications. SIP is a text-based signaling transactional
protocol, similar to Hypertext Transfer Protocol (“HTTP”)
and Simple Mail Transfer Protocol (“SMTP”), and works in
the Application layer of the Open Systems Interconnection
(“OSI”) communications model. A SIP message is used to
control interactive communications sessions, such as voice,
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video, and chat, between users (also referred to herein as
callers) in a communications network. Each user is typically
associated with a communications device (also referred to
herein as a terminal device) that is connected to the network.

[0009] SIP was designed for controlling media sessions
and for establishing media sessions between an initiating
endpoint and one recipient endpoint or a small group of
recipient endpoints. However, SIP is not readily scalable for
establishing media sessions between an initiating endpoint
and a large group of recipient endpoints. This is because in
standard SIP, three messages (INVITE/OK/ACK) must be
exchanged between the initiating endpoint and each recipi-
ent endpoint in a given group. If a group is particularly large,
this excessive messaging could cause bandwidth and timing
problems, which is not desirable for communications that
are time sensitive, €.g., as in the area of public safety.

[0010] Known systems for group communication have
attempted to use standard SIP for enabling group commu-
nications. To do this, these systems have implemented a call
control architecture in accordance with a server-centric
architecture 100 illustrated in FIG. 1. Architecture 100 may
be included in a push-to-talk (PTT) communications system.
Architecture 100 includes a service specific server 102 that
may be, for instance a PTT server, communicatively coupled
in the signaling path of an endpoint 104 and a group 110
comprising endpoints 112, 114, and 116.

[0011] Using this paradigm, group communication is sup-
ported by PTT server 102, which is known to endpoints 104,
112, 114, and 116 as the target for all call control signaling.
To setup a session, an initiating endpoint must target a
session request to the PTT server 102 by using its Internet
Protocol (IP) address. Specifically, while the call control
signaling utilized by in the session request may identify the
group in some manner, routing to the PTT server 102 is
accomplished by performing a domain name system (DNS)
lookup and using network layer IP protocols. This approach
is limited in that it ties group communication to specific
servers, thereby, limiting a system’s ability to perform load
balancing and failure recovery and placing an additional
burden on an initiating endpoint by requiring it to know not
only the group name but the IP address of the correct server.

[0012] In addition, existing group communications
approaches have limited scalability and performance
because a distinct SIP call leg must be used to join each
group member to a session. Thus, as the number of group
members increases, more and more three-way signaling
exchanges must be performed over shared wire-line and
wireless links before session setup can be completed. For
large groups, the serialization delays can increase call setup
times beyond what is acceptable for certain systems, espe-
cially public safety dispatch systems.

[0013] One example of a system that uses SIP signaling in
the above described limiting fashion for group communica-
tions is the system disclosed in WO0167674 A2 (09/
518776), entitled METHOD AND APPARATUS FOR PAR-
TICIPATING IN GROUP COMMUNICATION SERVICES
IN AN EXISTING COMMUNICATION SYSTEM. The
specification describes a PTT server that can be added to a
packet data system to provide Voice Over IP (VoIP) group
communication. When a terminal desires to communicate
with a net (a group of endpoints), the terminal determines
the IP address of the appropriate top level server using DNS
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to resolve the SIP server addresses into Internet network
addresses, and sends a SIP INVITE to this server requesting
a session with the net. This server is further the target of call
control signaling, talker arbitration signaling, and media. In
addition, only point-to-point SIP signaling is used.

[0014] Thus, there exists a need for a call control archi-
tecture that takes advantage of the application layer routing
control of SIP to enable a user to initiate a session based only
the name and domain of the target regardless of which
particular terminals they happen to be using, but that further
includes features to enable greater scalability and faster call
set-up for large groups of users.

BRIEF DESCRIPTION OF THE FIGURES

[0015] A preferred embodiment of the invention is now
described, by way of example only, with reference to the
accompanying figures in which:

[0016] FIG. 1 illustrates a simple block diagram of a prior
art call model architecture;

[0017] FIG. 2 illustrates a block diagram of a call model
architecture in accordance with the present invention;

[0018] FIG. 3 illustrates a layered view of the call model
architecture in accordance with the present invention illus-
trated in FIG. 2;

[0019] FIG. 4 illustrates a layered view of the call model
architecture in accordance with the present invention illus-
trated in FIG. 2;

[0020] FIG. 5illustrates a method according to the present
invention for generating a set of common communications
capabilities for a group;

[0021] FIG. 6 illustrates a method according to the present
invention for affiliating an endpoint with a group;

[0022] FIG. 7 illustrates a method according to the present
invention for managing a pool of multicast addresses; and

[0023] FIG. 8 illustrates a method according to the present
invention for enabling communications with an endpoint
comprising a non-dispatch terminal.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0024] 1t will be appreciated that for simplicity and clarity
of illustration, elements shown in the figures have not
necessarily been drawn to scale. For example, the dimen-
sions of some of the elements are exaggerated relative to
each other. Further, where considered appropriate, reference
numerals have been repeated among the figures to indicate
corresponding elements.

[0025] FIG. 2 illustrates a call control architecture 200
comprising a number of entities and their communication
paths for enabling communications between at least two
endpoints in a communications system, in accordance with
a preferred embodiment of the present invention. Each
endpoint typically comprises a logical entity, e.g., a user, and
a physical counterpart, e.g., a terminal. Entities connected
with solid black lines communicate using a transactional
protocol or a broadcast protocol. The preferred transactional
protocol is SIP, and the preferred broadcast protocol is SAP.
Other entities connected with dashed lines communicate
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using appropriate protocol known in the art. The architecture
200 is ideal for time critical communications systems such
as public safety dispatch systems.

[0026] For enabling group communications between at
least two endpoints (e.g., endpoints 240 and 242) architec-
ture 200 comprises a session controller 206, a group data-
base manager 208, and at least one group entity 210 that is
named and addressable at the application layer. To further
facilitate application layer routing, architecture 200 prefer-
ably comprises a registration manager 202 and an applica-
tion layer router 204 that is preferably a SIP proxy. Archi-
tecture 200 finally preferably includes a group entity
manager 212, a parameter resolver 214, at least one indi-
vidual proxy 216, an individual proxy manager 218, a
multicast address manager 220, a policy manager 224, a
floor controller 230, a media manager 226, and a bandwidth
manager 232. Architecture 200 is simplified for purposes of
illustrating the present invention. However, those of ordi-
nary skill in the art will realize that architecture 200 may
include a plurality of each illustrated entity as a function of
the size of the system.

[0027] Architecture 200 is configured to be independent of
an underlying network and air interface and relies on entities
such as the bandwidth manager 232 for network specific
functionality.

[0028] Architecture 200 can be viewed as being abstracted
into three layers as shown in FIG. 3: a session signaling
layer 304; a session services layer 306; and a Radio Access
Network (RAN) layer 308. The session signaling layer 304
terminates session control signaling such as SIP, SAP, and
SDP that may be used in combination to initiate, modify, and
terminate sessions. The session signaling layer 304 further
makes requests into and receives events, e.g., lack of band-
width, from the session services layer 306. The session
services layer 306 provides session services such as session
interaction for prioritization and preemption and for features
such as critical users. The session services layer 306 further
enforces system policies such as allowing a user or a group
to make a certain call type or to use a certain amount of
bandwidth, and also provides in-session services such as
floor control or media management services (e.g. transcod-
ing) directly to an endpoint, e.g., endpoint 302. The RAN
layer 308 is aware of an underlying wireline and wireless
network implementations, e.g., a SAM (Scalable Adaptive
Modulation) 310 and a Wireless Local Area Network
(WLAN) 312, and provides network specific functionality to
support the session services layer 306. This functionality
includes bandwidth management for the various wired and
wireless links and location management of the terminals in
the system.

[0029] The layered view 300 is beneficial in that each of
the layers can be modified independently of the other layers.
For instance, the session signaling layer 304 could be
changed without affecting the other layers, if use of a
different call control protocol is desired. Moreover, such a
layered approach enables architecture 200 to support various
air interfaces and mobility schemes without affecting the
session services or session signaling.

[0030] FIG. 4 illustrates a layered view 400 of architec-
ture 200 as well as the allocation of the components of the
architecture 200 to the various layers. The registration
manager 202, group database manager 208, group entity
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210, and individual proxy 216 are allocated to the session
signaling layer 402. The session controller 206, media
manager 226 and floor controller 230 are allocated to the
session services layer 404, and the bandwidth manager 232
is allocated to the RAN layer 406. As will be explained in
more detail below, the interfaces between the session con-
troller 206 and the individual proxy 216, group entity 210,
and bandwidth manager 232 provides flexibility to accom-
modate systems that use different RANs or different session
signaling protocols. Moreover, this layered approach main-
tains the standard SIP transactional model from the point of
view of the endpoints, thereby, simplifying inter-working
with both dispatch and non-dispatch endpoints and enabling
better leveraging of future SIP standards and products.

[0031] Architecture 200 preferably supports two types of
session setup methods, confirmed and unconfirmed. In an
unconfirmed session setup, session notifications to the end-
points are not acknowledged, which provides better scaling
for large groups. All unconfirmed session setups are, thus,
preferably automatically accepted by a target terminal with-
out human intervention and without providing the target
users an opportunity to decline the session or to indicate
which terminal they would like to use. Unconfirmed session
setup may be used, for instance, for mission critical group
dispatch sessions since these sessions typically need to be
active within several hundred milliseconds, and session
notifications could then broadcast out to the group.

[0032] Confirmed session setup is used when a response is
expected or required from every target user or terminal. This
type of session setup may be used, for instance, when a
session initiator wants to ensure: that the target endpoints are
really in the session; that a session only goes to the terminals
where a user is present; or that the target endpoints are ready
to receive media. It should be noted that session setup could
also be a combination of confirmed and unconfirmed,
wherein a majority of session invitations are ideally uncon-
firmed, and only a few strategic or required users receive
confirmed session invitations.

[0033] The preferred embodiment of each of the entities
illustrated in FIG. 2 is described below, including its pre-
ferred functionality. Each entity preferably comprises a
receiver for receiving information in the communications
system, a transmitter for transmitting information in the
communications network, and a processor for enabling the
entity to perform various functions.

[0034] Each endpoint in the system, e.g., endpoints 240,
242 and 246, comprise a unique user and terminal binding,
wherein each terminal is preferably a dispatch terminal
having the minimum capabilities of PTT functionality to
enable communication with the floor controller 230, being
able to affiliate itself with a group, and being able to
exchange media and control (SAP) via IP multicast. By
contrast, non-dispatch terminals are unable to perform one
or more of the above three functions. Thee endpoints pref-
erably comprise both a SIP User Agent Client (UAC) and a
SIP User Agent Server (UAS) to enable the endpoint to
interact with the communications system to setup, modify,
and take down either group directed or individual directed
sessions, wherein a group directed session is an invitation to
a group, and an individual directed session in an invitation
to at least one individual endpoint, e.g., point-to-point. In
order to place or receive calls, an endpoint must first register
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with the system. Since SIP signaling is preferably utilized
for all session control signaling, a SIP REGISTER method
can be used, wherein all SIP REGISTER requests are
preferably forwarded to the registration manager 202. If the
endpoint desires to be member of a group, it must affiliate
with that group using an AFFILIATE method, according to
the present invention, wherein all affiliation requests are
preferably forwarded to the group database manager 208.

[0035] Endpoints are also preferably configured for
receiving SAP announcements to inform the endpoint of the
addition and removal of sessions within the context of a
group, and during a session, endpoints preferably interact
directly with the floor controller 230 for the purpose of
controlling the source for a particular session’s media
streams. The protocol used for floor control interaction is
specified in the SDP as part of the SIP and SAP session
signaling.

[0036] Turning to the session controller 206, it maintains
the state for all sessions within its domain of control, e.g.,
there may be multiple session controllers in a multi-zone
system, as a function of factors such as system resources,
such as wireless and wireline bandwidth, endpoint
resources, €.g., whether an endpoint is currently participat-
ing in another session, and capabilities of target endpoints.
The session controller 206 is responsible for determining
whether or not a requested multimedia session can be
established, and works with the bandwidth manager 232 to
reserve bandwidth and make the appropriate quality of
service (QoS) reservations for a given session. The session
controller 206 also works with the parameter resolver 214 to
determine a corresponding set of session parameters usable
during an accepted session.

[0037] The session controller 206 is preferably the one
entity in the system with visibility into all sessions and the
participants for all of the sessions. Therefore, it preferably
uses information such as the critical users to determine
whether they are available. Thus, if the critical users are not
available, a session will be queued. In addition, session
controller 206 may decide to pull a critical user out of a low
priority session to place this user in another higher priority
session. Furthermore, the session controller 206 preferably
knows, either from the group database manager 208 or the
registration manager 202, how many simultaneous sessions
an endpoint can support and therefore whether it can join the
session being setup.

[0038] Turning to the group entity 210, it is preferably a
specialized SIP entity that combines a SIP UAC, a SIP UAS,
and optionally a SAP session directory into a single entity.
ITS SIP UAC and SIP UAS functionality enables a single
point of control for group communications, and the SAP
directory functionality enables increased scalability and
performance.

[0039] Each group entity is also named and addressable at
the application layer to enable endpoints to send SIP sig-
naling to setup sessions with a group to the group’s asso-
ciated group entity. This feature distinguishes the present
invention from the prior art server model discussed with
respect to FIG. 1, wherein the server responsible for group
communications is communicated with at the network layer.

[0040] Upon receiving a session request, the group entity
210 is preferably configured for determining the set of
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endpoints to pull into a session based on group affiliation
information from the group database manager 208, and then
for passing any requested session parameters and the capa-
bilities for the group members to the session controller 206
with a request that a session be setup. If the session
controller 206 grants the request, the group entity 210
signals the session setup to the affiliated endpoints either
through a SIP INVITE message for confirmed session setup
or via a session announcement protocol, such as multicast
SAP announcements, for unconfirmed session setup.

[0041] Turning to the individual proxy 216, it is preferably
a “stateful” SIP proxy that represents the signaling point of
control through which the underlying session controller 206
can be accessed when an individual directed session (e.g.
point-to-point) is setup between at least two endpoints. Each
individual proxy 216 is instantiated by the individual proxy
manager 218 on behalf of the requested session and has a life
cycle equal to the session. The individual proxy 216 must
insert itself into the SIP route set of an individual directed
session to insure that all session control signaling passes
through the individual proxy 216 for possible handling by
the underlying session controller 206. To the rest of the
system and, most importantly, to the endpoints, the SIP
signaling looks like it is being sent end to end even though
the individual proxy 216 may change the SDP or indicate
that a session cannot proceed. This allows adherence to the
SIP standard and possibly, better compatibility with standard
SIP devices.

[0042] In operation, the individual proxy 216 intercepts a
SIP INVITE message from an initiating endpoint’s UAC and
then preferably decides what endpoints to involve in the
session based on the destination specified in the INVITE and
system policy information. Different policies may specify
that a user is called at all of their terminals, called at their
mobile terminals, or called at only the terminal specified in
the SIP session setup request. Once the list of the endpoints
has been selected, the individual proxy 216 preferably
determines a prioritized list of capability usable for the
session. This information along with the list of requested
session participants is sent to the session controller 206. If
the session is granted, the individual proxy 216 sends the SIP
session INVITE messages to all of the intended endpoints,
and the session is setup. Moreover, the individual proxy 216
fills in the SIP FROM header with the address of the session
initiator and not its own address so that it is invisible to the
endpoints in the session.

[0043] As mentioned above, all individual directed session
requests are intercepted by the individual proxy 216, which
interacts with the session controller 206 to determine if the
session should be established or denied as a function of
factors that include the availability of system resources
required to handle the session’s traffic, endpoint resources
and capabilities, or other parameters such as authentication,
authorization, and access policies. The individual proxy 216
passes information on the requested session, as described by
the payload of the SIP request, to the session controller 206.
This information is usually in the form of a SDP packet.
Through this interaction with the session controller 206, the
individual proxy 216 routes the request to the intended
recipient endpoint and returns the appropriate response to
the session initiator. The interaction between the individual
proxy 216 and the session controller 206 can occur through
any of a number of conventional mechanisms such as IPC
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(Inter Process Communications) messaging, RPC messag-
ing, CORBA, RMI, or proprietary inter-process communi-
cation means.

[0044] 1If the underlying session controller 206 informs the
individual proxy 216 that the session may proceed, i.e., the
necessary system resources are available to handle the
requested session, the individual proxy 216 preferably func-
tions identically to a normal SIP routing proxy except that it
may re-write the SDP to enforce the session controller 206
determination of the updated session parameters (based on
available bandwidth, policies, etc.). These updated param-
eters are returned to the initiating endpoint and the target
endpoint using the normal SIP transactions, so that neither
endpoint is aware that a third party has taken control of the
session negotiation. If resources are not currently available
for the requested session or the session controller 206 has
determined that one of the endpoints is currently in another
session which cannot be interrupted, the session controller
206 can instruct the individual proxy 216 to respond to the
initiating endpoint with the appropriate SIP response to deny
or queue the session request.

[0045] The session controller 206 can preferably also
instruct the individual proxy 216 to terminate the session
between the endpoints at any time, independent of any
requests from either endpoint if network conditions change
during a connection or if either party needs to be pulled into
anther session. Individual proxy 216 would then send cor-
responding SIP BYE requests to each endpoint that would be
formatted to appear to be part of the control dialog estab-
lished between the endpoints.

[0046] To perform the above functions, the individual
proxy 216 must either be in the session initiator’s initial
route set, or through standard SIP routing conventions, the
proxy must add itself to the dialog’s route set through, for
instance, the appropriate use of SIP’s RECORD-ROUTE
header. This insures that any future SIP requests from either
endpoint will be routed through the individual proxy 216 by
use of the complementary SIP ROUTE header. Through this
standard mechanism, all future SIP requests that might
possibly effect the allocation of network resources will pass
through the individual proxy 216 to be examined by the
underlying session controller 216.

[0047] Turning to the parameter resolver 214, it is con-
figured for establishing at least one set of communication
capabilities that are common to the affiliated endpoints of a
given group. These capabilities may include audio codecs,
video codecs, screen size, full duplex, support for multicast,
etc. One a set of group capabilities for a given group is
resolved, it is preferably saved in a database for future use
in determining the corresponding session parameters for a
session involving that given group.

[0048] FIG. 5 illustrates a method 500 according to the
present invention for the parameter resolver 214 to generate
a set of common communications capabilities for a particu-
lar group. The process may be triggered at step 502 by a
number of events, including an endpoint registration, an
affiliation request, an explicit request to perform the process,
or other means. At step 504, the parameter resolver 214
retrieves the user list for the group preferably from an
appropriate database, and at step 506 the parameter resolver
214 retrieves the capabilities for each of the users’ terminals,
also preferably from an appropriate database. At step 508,
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the parameter resolver 214 then determines if there is at
lease one set of communication capabilities that are common
to at least a subset of the users’ terminals. If the determi-
nation is yes, then the parameter resolver 214 generates that
common set at step 510 and then preferably saves this
common set, at step 512, to an appropriate database for
future use, for instance, by the session controller 206 or
group database manager (208), to determine a corresponding
set of session parameters for an accepted session between
the group members. If the determination at step 508 is no,
then the parameter resolver 214 preferably generates an
error condition at step 514. One possible resolution for error
conditions is to remove non-critical users from the group so
that a common set of session parameters can be formed.

[0049] The parameter resolver 214 may perform the steps
of method 500 for required media or for optional media. In
addition, the parameter resolver 214 may perform step 508,
of determining whether at least one common set of capa-
bilities may be generated, as a function of transcoding or a
software download. If transcoding is viable, the common
capabilities and transcoding parameters are preferably saved
to a database. Alternatively, if software downloads are
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database based for instance on user request, system policies,
call type, availability of bandwidth, context (e.g. emer-
gency), etc. Once the common capabilities database is
established, the common parameters can be distributed by
the call processing function at call setup time, to reduce the
amount of inter-process signaling, or by the affiliation func-
tion at affiliation time. Moreover, these parameters can be
represented by explicit descriptions (e.g. audio=IMBE,
bitrate=4.4 kbps) or by predefined logical sets (e.g. A=low
rate audio only, B=high rate audio only, C=low rate audio+
low rate video).

[0051] Following is a bounce chart that illustrates a spe-
cific system implementation in accordance with the present
invention wherein the parameter resolver 214 performs
method 500. The implementation includes seven functional
steps listed below that are performed by entities in archi-
tecture 200 (FIG. 2), including three users that are registered
at Endpoint 1, Endpoint 2, and Endpoint 3, and become
affiliated with a group 1, the Registration Manager (202), the
Group (database) Manager (208) and the Parameter
Resolver (214).

Registration Group Parameter
Endpoint 1 Endpoint 2 Endpoint 3 Manager Manager Resolver Group 1
Event Register
1
Reg (caps = A, B C) Reg Notify
2 Reg (caps = B, C[D) Reg Notify
R =C,D
eg (caps -D) Reg Notify
Affiliate Param Request
(params: A, B, C)
Affiliate
3 Param Request
arams: B, C
Affiliate - :
Param Request
(params: C)
Reg (caps = A, B,|D) .
. Reg Notify Param Request
(params: D)
5 { INVITE
Param Request
6{ Param Response|(D)
OK (param = D)
7 INVITE (param|= D)
INVITE (param|= D)

viable, the common capabilities are preferably saved to a
database and the appropriate software is either downloaded
immediately or flagged for downloading at call setup time.

[0050] If a set of common capabilities can be resolved
across the entire group by any of the above available means,
these parameters are stored in the database. Otherwise
method 500 is performed in an attempt to generate a set (or
sets) of common capabilities for one or more subsets of
group members. Thereafter, when session parameters are
requested, for example at call setup time, a process picks the
“best” set of parameters from the possible sets in the

[0052] Steps 1-7 of this implementation are as follows:

[0053] 1. At power up, the Group Manager, which tracks
and manages group affiliations, registers with the Registra-
tion Manager to receive notifications of all endpoint regis-
trations.

[0054] 2. As they power up, the Endpoints register their
capabilities (e.g., codec, screen resolution, etc.) with the
Registration Manger, which in turn notifies the Group Man-
ager of the presence of each new Endpoint and its capabili-
ties. Since these Endpoints are not yet affiliated to any
groups, there are no parameters to resolve at this point.
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[0055] 3. As each Endpoint affiliates with group 1, this
triggers a request for a recalculation of the common group
parameters, in accordance with method 500 (FIG. 5), in
anticipation of a group call. When Endpoint 1 affiliates, it is
the only group member and so all of its capabilities (A, B,
C) are common for the group. When Endpoint 2 affiliates,
only capabilities B and C are common across the group
members. When Endpoint 3 affiliates, only capabilities C are
common across the group members.

[0056] 4. When Endpoint 1 re-registers with new capa-
bilities, only capabilities D are now common across the
group members.

[0057] 5. Endpoint 1 initiates a call by sending a SIP
INVITE message to group 1.

[0058] 6. The Group 1 requests the current common call
parameters from the Group Manager (which are D in this
example).

[0059] 7. The call parameters are then distributed to the
various Endpoints as part of the call setup signaling.

[0060] Turning to the registration manager 202, it is
preferably a modified SIP registry and represents a reposi-
tory containing information on a user and terminal endpoint
and the bindings between them. The registration manager
202 is preferably configured for registering both dispatch
devices and non-dispatch devices. Registration manager 202
is preferably configured to perform the standard SIP registry
functions, including handling SIP REGISTER requests to
register endpoints (a user/terminal binding) on the system. It
may also be queried by SIP proxy 204 to determine the
possible destinations to which a SIP request is to be routed.
For example SIP proxy 204 could supply a user name, and
the registration manager 202 would preferably respond with
a list of terminal addresses where that user is registered.

[0061] In addition to performing the above standard SIP
registry functions, the registration manager 202 is also
preferably configured to maintain information describing the
media capabilities of each terminal endpoint and, optionally,
a user profile. These terminal capabilities may, for instance,
be sent in as an extension to the standard REGISTER
requests to and will describe the attributes of the terminal
such as screen size, input/output capabilities, available
codecs, etc. The registration manager 202 is also preferably
configured to notify the group database manager 208 of each
successful registration or re-registration request that it pro-
cesses.

[0062] Turning to the group database manager 208, it
represents a repository containing information on the vari-
ous group contexts (i.e. group voice, video, and data) that
have been provisioned within the system. The group data-
base manager 208 tracks group member affiliation for each
group in the system and preferably processes AFFILIATE
requests from the endpoints to affiliate themselves with one
or more groups, so that when one member of the group
transmits, all members may receive the media. The group
database manager 208 will either allow or disallow the
affiliation, based on factors such as: system provisioning of
authorization for a particular user to join a particular group;
and whether the user’s terminals have communication capa-
bilities that are compatible, i.c., can be resolved, with the
communication capabilities with any other endpoint already
affiliated with the group. The group database manager 208 is
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also preferably the keeper of system policies for individual
groups, such as their priority, allowable session parameters,
session time limits, etc.

[0063] Since session parameter resolution is a potentially
complex and time-consuming process for a group, prefer-
ably the session parameters are be calculated ahead of time.
Accordingly, the group database manager 208 will prefer-
ably store the valid sets of resolved session parameters for
each group, that are calculated by the parameter resolver. As
group members affiliate, the group database manager 208
will then update the stored set (or sets) of valid session
parameters for the group. Moreover, multiple sets of session
parameters may be stored for different categories of usage
scenarios. For example, there may be a set specifically for
high quality video, or a set for audio only.

[0064] FIG. 5 illustrates a method 600 according to the
present invention having steps to be performed by the group
database manager 208 to affiliate an endpoint with a par-
ticular group. Method 600 includes the steps of: step 602
receiving a first message from a requestor (e.g., an endpoint
or a group entity on behalf of a non-dispatch terminal) via
application layer routing, preferably SIP, that includes an
affiliation request in accordance with the present invention;
step 604 generating a response to said affiliation request as
a function of the type of affiliation request received; and step
606 communicating the response to the affiliation request to
the requestor via application layer routing.

[0065] The AFFILIATE request is transmitted from a SIP
UAQC, and it may contain: 1) a list of one or more user groups
it wishes to affiliate with through the use of an Associate
extension header in accordance with the present invention;
2) a list of one or more Contact headers to be affiliated with
a given group, or 3) a query for a list of groups it is allowed
to affiliate with. Upon receiving the AFFILIATE request, the
group database manager 208 is preferably configured to
verify and interpret the request, and to generate one of a
number of possible SIP responses, e.g., Success, Partial
Success, Deny, and Error.

[0066] More specifically, if the request specified at least
one group via an Associate header and at least one Contact
header, the response includes the groups to which the each
Contact address in the request is currently affiliated, together
with the multicast addresses on which each group’s session
announcements will be made, if applicable. If the request
contains no Associate header, but contains at least one
Contact header, the response includes a list of groups to
which each specified Contact address is affiliated. If the
request contains at least one Associate header but no Contact
header, the response includes a list of all Contact addresses
for the given user (as identified by the To header) currently
affiliated with the identified group. Moreover, if the request
contains neither Associate nor Contact header information,
the response includes a list of all groups to which the user
is affiliated (e.g., as identified by the request’s To header) on
any of the identified endpoints (e.g. any Contact address).

[0067] The following preferred extensions to SIP may be
used for enabling the above-described affiliation function-
ality.

[0068] An AFFILIATE REQUEST message is generated
by a SIP UAC to associate a user to a group. The AFFILI-
ATE REQUEST message must contain information allow-
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ing a user to be bound to a group name. A preferred format
for the AFFILIATE REQUEST message is shown below. It
follows the general SIP header format for Request messages
(ie. it includes the headers Via, From, To, Call-ID, Cseq,
Expires), but also includes the AFFILIATE header and the
Associate header, in accordance with the present invention.
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AFFILIATE sip:motorola.com SIP/2.0

Via: SIP/2.0/UDP ht2137.mot.com

From: M. Korus <m.korus@motorola.com>
To: M. Korus <m.korus@motorola.com>
Call-ID: 3910329203@ht2137.mot.com
Cseq: 217 AFFILIATE

Content-Length: 0

AFFILIATE <request URI> <sip ver>

Via: <sip ver><transport> <host name>

From: <Address of record of requester>

To: <Address of record of individual user being affiliated>
Contact: <Endpoint address being affiliated>

Call-ID: <Identical ID for all affiliations from an
endpoint>

Cseq: <AFFILIATE>

Associate: <list of groups affiliating with, the affiliation
server will bind the ‘Contact” and ‘Associate’ fields >
Expires: <Global lifetime of affiliation is seconds>

[0069] In the following example, the AFFILIATE request
is seen as it would appear in a hypothetical system where a
user is being affiliated with multiple groups. In this example,
the Address of Record (AoR) indicates the user “m.korus” is
affiliating  his  contact  endpoint  address  of
“korus@ht2137.mot.com” with the groups “casper_team”
and “tech_team”. Upon a successful affiliation, the user can
participate in sessions to these groups at the affiliated contact
endpoint. The request preferably has the following format:

AFFILIATE sip:motorola.com SIP/2.0

Via: SIP/2.0/UDP ht2137.mot.com

From: M. Korus <m.korus@motorola.com>

To: M. Korus <m.korus@motorola.com>

Contact: <sip:korus@ht2137.mot.com>

Call-ID: 3910329203@ht2137.mot.com

Cseq: 217 AFFILIATE

Associate:

tech team@mot.com;expires=3700,casper__team@mot.com
Expires: 7200

[0070] A user could also query the affiliation server (i.c.
group database manager 208) by sending an AFFILIATION
request with the desired combination of Associate or Contact
headers, but not both. For example, to obtain a list of all
Contact addresses for a given user affiliated with a given
group. The request preferably has the following format

AFFILIATE sip:motorola.com SIP/2.0

Via: SIP/2.0/UDP ht2137.mot.com

From: M. Korus <m.korus@motorola.com>
To: M. Korus <m.korus@motorola.com>
Call-ID: 3910329203@ht2137.mot.com
Cseq: 21 7 AFFILIATE

Associate: tech__team@mot.com
Content-Length: 0

[0071] Moreover, the a request having the following pre-
ferred format would cause a response to be generated that
includes a list of all affiliated groups for the specified user:

[0072] ASIPRESPONSE message is required to complete
the AFFILIATE REQUET Transaction, which is similar to
the SIP RESPONSE for a SIP REGISTER message. The
contents of the AFFILIATE response may contain an
Accept/Deny for each group that the user requests to affiliate
with, and an assigned multicast address (for control) for each
group or a list of unicast or multicast addresses (for media).
A preferred format of an AFFILIATE response is:

__SIP/2.0 200 SUCCESS

Via: SIP/2.0/UDP ht2137.mot.com
From:<sip:m.korus@motorola.com>

To: <sip:m.korus@motorola.com>

Call-ID: 3910329203@ht2137.mot.com

Cseq: 217 AFFILIATE

__Associate: sip:tech__team@mot.com;maddr=
235.254.254.1;expires=3700,
sip:casper__team@mot.com;maddr=235.255.250.8
Expires: 7200

[0073] For any group to which affiliation was denied, the
expiration time is preferably set to zero, and an alternate
response status could be used to indicate to the requester that
some of the requested affiliations were denied. Like SIP’s
REGISTER request and its responses, AFFILIATE request
response messages are preferably returned to the requester
by following the path specified by the received request’s list
of Via headers. Contact headers are preferably used only to
specify the affiliation bindings within a requests for creating
the greatest consistency with SIP’s REGISTER request
semantics.

[0074] Turning to the floor controller 230, it is responsible
for managing access to an associated media stream or
streams. The floor controller 230 processes requests for the
floor from endpoints, and arbitrates to decide which end-
point is allowed to source media on the media channel. The
floor controller 230 performs separate arbitration for each
media stream, arbitrating based on rules or policies in the
system. When the floor controller 230 grants the floor to a
particular endpoint, it preferably notifies the bandwidth
manager 232 of the change so that, if required, the band-
width reservation can be shifted to the new endpoint. If the
session is controlled by a hang-time for the media, the floor
controller 230 will also preferably notify the session con-
troller 206 know of when the hang-time has expired.

[0075] Turning to SIP Proxy 204, it a standard SIP proxy
for directing control and information messages to a target
logical entity as a function of the associations maintained by
the registration manager 202.

[0076] Turning to the group entity manager 212, it is
preferably responsible for creating, maintaining and destroy-
ing each group entity 210. It is also preferably configured as
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a specialized SIP proxy for routing SIP requests to the proper
group entity 210. All requests for the establishment of a new
session in a group context are routed through the group
entity manager 212. The group entity manager 212 will
instantiate the group entity 210 for a group when a session
is set up if the group entity does not exist. Future session
setup signaling for that group will be routed to that group
entity 210, preferably by the group entity manager 212.

[0077] Turning to the individual proxy manager 218, it is
preferably responsible for creating, maintaining and destroy-
ing each individual proxy 216. It is also preferably config-
ured as a specialized SIP proxy for routing SIP requests to
the proper individual proxy 216. All requests for the estab-
lishment of a new session in an individual, e.g., point-to-
point context are routed through the individual proxy man-
ager 218. The individual proxy manager 218 will instantiate
an individual proxy 216 for an endpoint when a session is
setup.

[0078] Turning to the multicast address manager 220, it
manages a pool of multicast addresses, allocating them on
both a semi-permanent and temporary basis. The multicast
address manager 220 preferably has the capability to moni-
tor the type and length of use of allocated addresses in order
to determine how, when, and for how long they are used.
This enables the manager 220 to reclaim addresses that have
not been in use for some time and to prioritize reclamation
of addresses that are in use if the pool becomes empty.

[0079] Accordingly, the multicast address manager is con-
figured for performing the following functions: 1) supplying
a multicast address from the pool, either temporarily or
semi-permanently when requested by an external process; 2)
replacing addresses into the pool when returned by an
external processes; 3) taking stats on when addresses are
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used and for what purpose; 4) reclaiming semi-permanent
addresses that have been allocated but have been unused
beyond some threshold time in order to keep the pool full
and minimize router state; 5) in the event that the pool
becomes empty, reclaiming addresses that are not being used
and have not timed out; 6) in the event that the pool becomes
empty, reclaiming addresses that are being actively used
based on the priority of the stream, the type of stream, the
usage history of the stream, etc.; and 7) consolidating media
and control streams that utilize multiple multicast addresses
onto a single address. Functions 4-7 may optionally require
permission from the system.

[0080] FIG. 7 illustrates a method 700 according to the
present invention for the multicast address manager 220 to
manage a pool of available multicast addresses. Method 700
comprises the steps of: step 702 of generating a pool of
available multicast addresses; step 704 of receiving a request
for a multicast address; step 706 of allocating a multicast
address for usage subject to at least a first limitation; step
708 of monitoring the usage of said allocated multicast
address; and step 710 of reclaiming said allocated multicast
address if as a function of said monitoring it is detected that
a first condition is met, and causing said allocated multicast
address to be placed onto said pool of available multicast
address.

[0081] Following is a bounce chart that illustrates a spe-
cific system implementation in accordance with the present
invention wherein the multicast address manager 220 per-
forms method 700. The implementation includes six func-
tional steps listed below that are performed by entities in
architecture 200 (FIG. 2), including a SIP Endpoint, the
Group (database) Manager (208), a Group (entity) Gateway
(210), the Session Controller (206), and the (multicast)
Address Manager (220).

SIP Group Group Session Group Address
Endpoint Manager Gateway Controller Manager Manager
Request Address
1 Response (maddg1)
Affiliate
) Response (maddr[l)
join maddr 1
INVITE
Request Session
Request Addres
3 Response (maddr|2)
In Use (maddr 1] maddr 2)
OK (maddr 1, madd 2) Response (maddr|2)
4 oin maddr 2 5
End Sessi
54 lunioin maddr 2 [C Session Release Address|(maddr 2)
junjoin macdr 2
Idle (maddr 1)
Reclaim Addrdss (maddr 1)
64 | Reclaim Address ((maddr 1)
unjoin maddr 1
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[0082] Steps 1-6 of this implementation are as follows:

[0083] 1. At group creation time, the Group Manager
requests a multicast address for a semi-permanent alloca-
tion. The address Manager returns “multicast address 17.

[0084] 2. An Endpoint affiliates to the group. The response
informs the Endpoint of “multicast address 1”, which the
Endpoint joins.

[0085] 3. The Endpoint initiates a session for two media
streams (e.g. voice and video) by sending an INVITE to the
Group Gateway. The Group Gateway asks the Session
Controller permission for the session and requests resources.
The Session Controller, realizing that only one of the media
streams has a multicast address allocated, requests an addi-
tional address from the Address Manager, which allocates
“multicast address 2”. The Session Controller then informs
the Address Manger that “multicast address 1” and “multi-
cast address 2” are in active use.

[0086] 4. “Multicast address 2” is returned to the Group
Gateway which forms a response back to the originator
indicating that “multicast address 1” and “multicast address
2” should be used for the session. The Endpoint, begins
sourcing the first media (e.g. voice) on the already joined
“multicast address 1”. Simultaneously, the Endpoint joins
“multicast address 2” and begins sourcing the second media
(e.g. video).

[0087] 5. At the end of the session, the Endpoint sends in
a BYE message. This causes the Session Controller to
release “multicast address 2” back into the pool (since it was
a temporary allocation) and informs the Address Manager
that “multicast address 17 is idle once again.

[0088] 6. If“multicast address 1” is not used for some time
period, a timer will expire and the Address Manger will
reclaim the allocation, forcing any Endpoints that are part of
the tree to unjoin.

[0089] In this implementation the Session Controller is
shown as the control point for requesting and releasing
short-term addresses, but other entities could perform this
functionality.

[0090] Extensions to the standard SDP semantics are pro-
vided in accordance with the present invention to allow
media channels to be assigned by the recipient of a SIP
session invitation. The following embodiment of the present
invention uses these extensions to implement a method
allocating at least one address (e.g., a multicast address) for
media exchange during a session between endpoints.

[0091] Normally an SDP packet identifies the session,
media types, channel port numbers, channel IP addresses,
and media encodings. For example, the following SDP
packet identifies a multicast audio session with an associated
media control channel using H332 floor control:

[0092]
[0093]

s=“session identification”

a=type:H332
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[0094] m=audio 43564 RTP/AVP 31
[0095] c=IN IP4 224.2.23.31/1
[0096] m=control 3910 H332 mc
[0097] c=IN IP4 196.192.0.5

[0098] The “m="field of an SDP packet identifies a media
type to be used within the session and the port on which the
media will be received. The “c=" field of an SDP packet
identifies the channel (IP address) to be used for a particular
media type. The channel identifier can be applied to all
media streams within the SDP packet or to an individual
media type. In the later case, a media type identifier would
be followed by a corresponding channel identifier.

[0099] However, the above packet structure cannot be
used in the case where an endpoint requests a new session
between multiple parties for sourcing multicast media
between all parties to the session. In this case, some form of
coordination of multicast channel assignments is required
that can be centralized within some process in the system’s
infrastructure. To address this shortcoming, a standard SDP
packet can preferably be restructured in accordance with the
present invention, as described below, for such coordination
of multicast channels.

[0100] The SDP packet of the session initiation request
should preferably still identify the types of media that will
be carried by the session. Normally a channel identifier that
specifies a null address (e.g. ¢c=IN IP4 0.0.0.0) is an indi-
cation that the corresponding media stream is to be put on
hold. Combining this channel identifier semantic with a
corresponding media type identifier specifying a null port
identifier provides a means for the session’s initiator to
signal to a coordinating entity that appropriate addresses
need to be assigned. The session’s initiator would preferably
form the following SDP packet to describe the session to be
created:

[0101] s=*session id”

[0102] a=type:H332

[0103] m=audio 0 RTP/AVP 31
[0104] c=IN IP4 0.0.0.0

[0105] m=control 0H332 mc

[0106] c=IN IP4 0.0.0.0

[0107] The session attribute (a=type:H332) signals the
recipient that the session being requested requires H.332
floor control. The media identifiers and channel identifiers
carry null port and address assignments, respectively. This
signals to the recipient that the corresponding multicast
media channel and port and unicast (or multicast) control
channel and port are to be assigned. The recipient may then
coordinate with the corresponding system level process to
determine the address and port assignments to be assigned to
this session, and return a modified SDP packet containing
the assigned addresses and ports. The initiator will accept
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the modified SDP packet with the newly assigned media
channels.

[0108] Alternately, using the extension mechanisms
defined in RFC2327, new session level attributes could be
defined providing more explicit control of how addresses are
assigned to multiparty sessions as well as the type of
messaging used (e.g. unicast vs. multicast) on a given media
stream. Following is one embodiment of the present inven-
tion, wherein an SDP packet is augmented with extension
attributes for media address assignment:

[0109] s=*“session id”
[0110] a=type:H323
[0111] a=x_multiparty

[0112]
[0113]
[0114]
[0115]
[0116]

[0117] In this example, the session level attribute (x_mul-
tiparty) is used to inform the media control entity to assign
multicast addresses to all unassigned media streams. How-
ever, the stream level attribute (x_peer2peer) identifies to the
media controller that a unicast address should be assigned to
the floor control entity. Using a variety of session and stream
level attributes would allow any combination of multicast
and unicast streams to be assigned by the system.

m=audio 0 RTP/AVP 31
c=IN IP4 0.0.0.0
a=X_peer2peer
m=control 0 H323 mc

c=IN IP4 0.0.0.0

[0118] Turning, finally, to the policy manager 224. By the
nature of the different ways in which customers are likely to
use future multimedia systems, a lot of flexibility must be
built into the system. By creating a well-defined and easy to
manage set of policies that control system behavior, the
customer can tailor the system without the need of special
software builds. The policy manager is preferably config-
ured to control access to a policy database where the various
policies are stored.

[0119] As stated above, the endpoints in architecture 200
(FIG. 2) are preferably dispatch endpoints. However, when
at least one endpoint comprises a non-dispatch terminal, one
embodiment of the present invention provides for a method
for facilitating a session with the non-dispatch terminal.
FIG. 8 is a flow diagram that illustrates a method 800 for
facilitating communication with a non-dispatch terminal.
Step 802 is receiving a first message having information that
includes a request for a session between a first endpoint
comprising a non-dispatch terminal and at least one other
endpoint. Step 804 is detecting that the first endpoint com-
prises a non-dispatch terminal as a function of the non-
dispatch terminal being unable to perform at least one
function. Finally, step 806 is causing the at least one function
to be performed on behalf of the first endpoint by at least one
service entity for facilitating the session with the non-
dispatch endpoint.

[0120] Preferably, the group entity 210 receives the first
message and detects that a non-dispatch device is attempting
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to perform a group call. For instance, when a non-dispatch
terminal sends an INVITE to the group entity 210, the group
entity might detect that it is not dispatch capable by one of
the following means: the lack of floor control profile in the
INVITE SDP; the lack of proprietary dispatch headers; the
lack of a registration and/or affiliation record; or as indicated
by capabilities queried by an OPTIONS commend.

[0121] Using these means, the group entity might detect
that the endpoint is incapable of affiliating with a group. In
this case the group entity may automatically affiliate the
endpoint. The group entity would then preferably generate
signaling targeted specifically to the standard device that
directs the standard device’s media to the media manger.
This signaling may carry session parameters that are differ-
ent than those distributed to the dispatch enabled endpoints.

[0122] The group entity might also detect that the terminal
is unable to communicate with the floor controller 230. In
this case, the group entity would preferably generate sig-
naling to the non-dispatch endpoint to cause the endpoint to
direct its media to the media manager, which would pref-
erably be configured to impose talker arbitrated floor control
on a full duplex device, e.g., the non-dispatch endpoint. The
media manager will preferably generate floor requests to the
floor controller when voice is sourced by the non-dispatch
terminal. As an option, tones or other audio information
could be sent out to the user if they attempt to speak when
someone else has the floor to discourage them from speaking
further. Audio information will likely be used for this
purpose instead of explicit signaling because blocking a
talker is not supported by SIP signaling.

[0123] The group entity might also detect that the terminal
is unable to exchange media via IP multicast. In this case, the
group entity would preferably generate signaling to the
non-dispatch endpoint to cause the endpoint to direct its
media to the media manager, which would be preferably
configured to bridge unicast and multicast media streams.
For instance, when the non-dispatch device has the floor, its
unicast media will be retransmitted by the media manager
onto the common multicast channel used by the dispatch
terminals. When a dispatch terminal has the floor, its mul-
ticast media will be duplicated and sent to the non-dispatch
device using unicast. Moreover, if the non-dispatch device is
multicast capable, the device could be directed to listen to
the normal multicast traffic instead of generating a separate
unicast stream. On the inbound path, however, the standard
device should preferably not transmit on the multicast
channel since its transmissions may not disciplined by the
floor controller.

[0124] Following is a bounce chart that illustrates a spe-
cific system implementation in accordance with the present
invention for enabling communication with a non-dispatch
terminal in accordance with method 800. The implementa-
tion includes nine functional steps listed below that are
performed by entities in architecture 200 (FIG. 2), including
a Standard (i.e., non-dispatch) Terminal, two Dispatch Ter-
minals affiliated with a group, a Group (entity) Gateway
(210), a Group (database) Manager (208), a Policy Manager
(224); a Media Manager (226) and a Floor Controller (230).
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[0125] 1. Standard SIP device initiates a group call by
addressing a SIP INVITE to the group.

[0126] 2. Optionally, the Group Gateway could query the
device for its capabilities using standard SIP procedures.

[0127] 3. Optionally, the Group Gateway could authorize
the initiator with the Group Manager, which would base its
decision, in part, on system policies. In addition, the Group
Manager may choose to automatically affiliate this endpoint
to the group so that it would be part of any future group calls.
If this affiliation is performed, this user may be given more
restrictions than provisioned group members.

[0128] 4. SIP signaling is returned to the initiator with the
address of the Media Manager (for its inbound media) as
well as session parameters (codec, bitrate, etc.). Group
dispatch session parameters are sent to the normal group
members using broadcast announcements. In addition, the
Media Manager is programmed to convert the beginning of
any talk spurts from this user into requests for floor control
and convert between unicast and multicast media.

[0129] 5. The initiator begins speaking, sending their
voice packets to the Media Manager. The Media Manager
detects the presence of voice and generates a request for the
floor. The media is also multicasted out to the normal group
members. When the initiator stops speaking, the silence
generates a release of the floor.

[0130] 6. A normal group member requests the floor using
explicit floor control signaling.

[0131] 7. After being granted the floor, this user begins
transmitting their voice via multicast. This multicasted
media is sent to the standard endpoint via unicast.

[0132] 8. When the standard endpoint tries to talk over the
current talker, their talkspurt again generates a request for
the floor, which is rejected. This rejected can be indicated by
sending a short burst of tones or other audio data to the
endpoint to discourage them from speaking.

[0133] 9. The current floor holder releases their PTT,
relinquishing the floor.

[0134] The following is a summary of how communica-
tions sessions are preferably setup in accordance with the
present invention as illustrated by architecture 200. An
endpoint 240 sends a SIP INVITE to the application layer
router 204 that forwards it to either the group entity manager
212 or the individual proxy manager 218 based on the
sub-domain specified in the destination address in the To
header of the INVITE. If the group entity manager 212
receives the INVITE, it will instantiate a new group entity
210 for a group if one does not exist. Future session setup
signaling for that group will be routed to that Group entity
210. If the individual proxy manager 218 receives the
INVITE, it will instantiate a new individual proxy 216 for
the new individual session.

[0135] The individual proxy 216 or group entity 210 then
communicates with the cession controller 206 to determine
if the session can be setup. Upon acceptance of the session,
the Session Controller notifies the group entity or the
individual of the information that it needs to proceed with
the session. In the case of the group entity receiving said
information, the group entity generates session signaling to
the Endpoints that will be involved in the session. Session
signaling can take the form of SIP INVITE messages for
confirmed group sessions (or individual sessions), or SAP
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announcements for unconfirmed group sessions. The source
indicated in the From header of the INVITE is the group
name for group sessions (and is the session initiator for
individual sessions). The group members receive the SAP
announcements on a multicast channel that has been setup
for that group, and group members learn of and join the
multicast channel during group affiliation.

[0136] Once a session is in place, the endpoint sends floor
control signaling to the floor controller 230 to request the
floor. The floor controller 230 will use the rules and policies
for that session and stream to determine if it should grant the
floor. Finally, the session may be modified and terminated in
accordance with the method described in related application
Ser. No. , entitled METHOD AND SYSTEM, FOR
GROUP COMMUNICATIONS, filed concurrently here-
with.

[0137] While the invention has been described in conjunc-
tion with specific embodiments thereof, additional advan-
tages and modifications will readily occur to those skilled in
the art. The invention, in its broader aspects, is therefore not
limited to the specific details, representative apparatus, and
illustrative examples shown and described. Various alter-
ations, modifications and variations will be apparent to those
skilled in the art in light of the foregoing description. Thus,
it should be understood that the invention is not limited by
the foregoing description, but embraces all such alterations,
modifications and variations in accordance with the spirit
and scope of the appended claims.

What is claimed is:

1. In a communications system having a plurality of
endpoints each comprising a logical entity and its physical
counterpart, a system for controlling and managing sessions
between at least two of the endpoints, comprising:

a registration manager for maintaining an association
between each logical entity in the communications
system and its physical counterpart to enable applica-
tion layer routing to each said logical entity;

an application layer router for directing control and infor-
mation messages to a target logical entity as a function
of the associations maintained by the registration man-
ager;

a session controller for determining the state of a
requested session between at least two endpoints as a
function of communication system resources and
resources of said at least two endpoints, and for deter-
mining a set of corresponding session parameters upon
acceptance of said requested session;

a group database manager communicatively coupled to
said application layer router for maintaining a group list
including at least one group, and for each group
included on said group list maintaining an association
between said group and at least one affiliated endpoint;
and

at least one group entity correlating to each group in the
group list maintained by said group database manager
to which each said group entity is communicatively
coupled, each said group entity being communicatively
coupled to said registration manager and to said session
controller and named and addressable at the application
layer for receiving messages directed from said appli-
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cation layer router, each said group entity further
configured for receiving a first message via application
layer routing requesting a group directed session
between an initiating endpoint and said group entity’s
correlating group, communicating said requested group
directed session to said session controller, communi-
cating to said initiating endpoint via application layer
routing the state of said requested group directed ses-
sion and for an accepted group directed session a set of
corresponding session parameters, and communicating
to each other endpoint affiliated with said correlating
group the accepted group directed session and the set of
corresponding session parameters.

2. The system of claim 1 further comprising a group entity
manager communicatively coupled to said application layer
router and to each said group entity for creating, maintaining
and destroying each said group entity.

3. The system of claim 2, wherein said group entity
manager is further configured for directing messages
requesting a group directed session with a target group to the
group entity that correlates to that target group.

4. The system of claim 1 further comprising a parameter
resolver communicatively coupled to said session controller
and to said group database manager for establishing at least
one set of potential session parameters usable in a session
between at least two endpoints and usable by the session
controller to determine a set of corresponding session
parameters for an accepted session between said at least two
endpoints.

5. The system of claim 1 further comprising at least one
individual proxy communicatively coupled to said registra-
tion manager and to said session controller for intercepting
a first message directed from said application layer router
requesting an individual directed session between an initi-
ating endpoint and at least one target endpoint, communi-
cating said requested individual directed session to said
session controller, communicating to said initiating endpoint
via application layer routing the state of said requested
individual directed session and for an accepted individual
directed session a set of corresponding session parameters,
and communicating to said at least one target endpoint the
accepted individual directed session and the set of corre-
sponding session parameters.

6. The system of claim 5 further comprising an individual
proxy manager communicatively coupled to said application
layer router and to each said individual proxy for creating,
maintaining and destroying each said individual proxy and
for directing messages requesting a session with a target
endpoint to the individual proxy servicing said session.

7. The system of claim 1 further comprising a multicast
address manager communicatively coupled to said commu-
nications system for managing a pool of multicast addresses
and for allocating a dedicated multicast address in response
to a request for said dedicated multicast address.

8. The system of claim 7, wherein said multicast address
manager is communicatively coupled to said session con-
troller for allocating a dedicated multicast address in
response to a request from said session controller for said
dedicated multicast address.

9. The system of claim 7, wherein said multicast address
manager is communicatively coupled to said group database
manager for allocating a dedicated multicast address in
response to a request from said group database manager for
said dedicated multicast address.
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10. The system of claim 1, wherein the corresponding
session parameters include information for directing at least
one endpoint affiliated with the group to a service specific
entity.

11. In a communications system having a plurality of
endpoints each comprising a logical entity and its physical
counterpart and each including a Session Initiation Protocol
(SIP) protocol User Agent Client (UAC) and a SIP User
Agent Server (UAS), a system for controlling and managing
sessions between at least two of the endpoints, comprising:

a registration manager for maintaining an association
between each logical entity in the communications
system and its physical counterpart to enable applica-
tion layer routing to each said logical entity via the SIP
protocol;

a SIP proxy for directing control and information mes-
sages to a target logical entity as a function of the
associations maintained by the registration manager;

a session controller for determining the state of a
requested session between at least two endpoints as a
function of communication system resources and
resources of said at least two endpoints, and for deter-
mining a set of corresponding session parameters upon
acceptance of said requested session;

a group database manager communicatively coupled to
said SIP proxy for maintaining a group list including at
least one group, and for each group included on said
group list maintaining an association between said
group and at least one affiliated endpoint; and

at least one group entity correlating to each group in the
group list maintained by said group database manager
to which each said group entity is communicatively
coupled, each said group entity communicatively
coupled to said registration manager and said to session
controller and including a SIP UAS for receiving
messages directed from said SIP proxy, and further
configured for receiving a first message from an initi-
ating endpoint’s SIP UAC requesting a group directed
session between said initiating endpoint and said group
entity’s  correlating group, communicating said
requested group directed session to said session con-
troller, communicating to said initiating endpoint’s SIP
UAC the state of said requested group directed session
and for an accepted group directed session a set of
corresponding session parameters, and communicating
to each other endpoint affiliated with said correlating
group the accepted group directed session and the set of
corresponding session parameters.

12. The system of claim 11 further comprising a group
entity manager communicatively coupled to said SIP proxy
and to each said group entity for creating, maintaining and
destroying each said group entity.

13. The system of claim 11 further comprising a param-
eter resolver communicatively coupled to said session con-
troller for establishing at least one set of potential session
parameters usable in a session between at least two end-
points and usable by the session controller to determine a set
of corresponding session parameters for an accepted session
between said at least two endpoints.

14. The system of claim 11 further comprising at least one
individual proxy communicatively coupled to said registra-
tion manager and to said session controller, each said
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individual proxy including a SIP UAS for intercepting
messages directed from said SIP proxy, and further config-
ured for receiving a first message from an initiating end-
point’s UAC requesting an individual directed session
between said initiating endpoint and at least one target
endpoint, communicating said requested individual directed
session to said session controller, communicating to said
initiating endpoint’s UAC the state of said requested indi-
vidual directed session and for an accepted individual
directed session a set of corresponding session parameters,
and communicating to the UAS of said at least one target
endpoint the accepted individual directed session and the set
of corresponding session parameters.

15. The system of claim 14 further comprising an indi-
vidual proxy manager communicatively coupled to said
application layer router and to each said individual proxy for
creating, maintaining and destroying each said individual
PIoxy.

16. In a communications system having a plurality of
endpoints each comprising a logical entity and its physical
counterpart, a system for controlling and managing sessions
between at least two of the endpoints, comprising:

a session controller for determining the state of a
requested session between at least two endpoints as a
function of communication system resources and
resources of said at least two endpoints, and for deter-
mining a set of corresponding session parameters upon
acceptance of said requested session;

a group database manager for maintaining a group list
including at least one group, and for each group
included on said group list maintaining an association
between said group and at least one affiliated endpoint;
and

at least one group entity correlating to each group in the
group list maintained by said group database manager
to which each said group entity is communicatively
coupled, each said group entity being communicatively
coupled to said session controller and configured for
receiving a first message, using a transactional proto-
col, requesting a group directed session between an
initiating endpoint and said group entity’s correlating
group, communicating said requested group directed
session to said session controller, communicating to
said initiating endpoint, using the transactional proto-
col, the state of said requested group directed session
and for an accepted group directed session a set of
corresponding session parameters, and communicating
to each other endpoint affiliated with said correlating
group the accepted group directed session and the set of
corresponding session parameters.

17. The system of claim 16 further including:

a registration manager communicatively coupled to each
said group entity for maintaining an association
between each logical entity in the communications
system and its physical counterpart to enable messages
to be sent using said transactional protocol to each said
logical entity in the communications system; and

an application layer router for directing control and infor-
mation messages to a target logical entity using said
transactional protocol, said messages being directed as
a function of the associations maintained by the regis-
tration manager.
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18. The system of claim 16 further comprising a group
entity manager communicatively coupled to each said group
entity for creating, maintaining and destroying each said
group entity and for directing messages requesting a group
directed session with a target group to the group entity that
correlates to that target group.

19. The system of claim 16 further comprising a param-
eter resolver communicatively coupled to said session con-
troller for establishing at least one set of potential session
parameters usable in a session between at least two end-
points and usable by the session controller to determine a set
of corresponding session parameters for an accepted session
between said at least two endpoints.

20. The system of claim 16 further comprising at least one
individual proxy communicatively coupled to said session
controller and configured for receiving a first message, using
a transactional protocol, requesting an individual directed
session between an initiating endpoint and at least one target
endpoint, communicating said requested individual directed
session to said session controller, communicating to said
initiating endpoint, using the transactional protocol, the state
of said requested individual directed session and for an
accepted individual directed session a set of corresponding
session parameters, and communicating to said at least one
target endpoint the accepted individual directed session and
the set of corresponding session parameters.

21. The system of claim 20 further comprising an indi-
vidual proxy manager communicatively coupled to each said
individual proxy for creating, maintaining and destroying
each said individual proxy and for directing messages
requesting a session with a target endpoint to the individual
proxy servicing said target endpoint.

22. The system of claim 16, wherein said transactional
protocol is a Session Initiation Protocol (SIP) protocol.

23. In a communications system having a plurality of
endpoints each comprising a logical entity and its physical
counterpart, a system for controlling and managing sessions
between at least two of the endpoints, comprising:

a session controller for determining the state of a
requested session between at least two endpoints as a
function of communication system resources and
resources of said at least two endpoints, and for deter-
mining a set of corresponding session parameters upon
acceptance of said requested session;

a group database manager for maintaining a group list
including at least one group, and for each group
included on said group list maintaining an association
between said group and at least one affiliated endpoint;
and

at least one group entity correlating to each group in the
group list maintained by said group database manager
to which each said group entity is communicatively
coupled, each said group entity being communicatively
coupled to said session controller and configured for
receiving a first message, using a Session Initiation
Protocol (SIP), requesting a group directed session
between an initiating endpoint and said group entity’s
correlating group, communicating said requested group
directed session to said session controller, communi-
cating to said initiating endpoint, using SIP, the state of
said requested group directed session and for an
accepted group directed session a set of corresponding
session parameters, and communicating to each other

Jul. 8, 2004

endpoint affiliated with said correlating group the
accepted group directed session and the set of corre-
sponding session parameters.
24. A device for use in a communications network having
a plurality of endpoints, comprising:

a receiver for receiving information over the network;

a transmitter for transmitting information over the net-
work; and

a processor communicatively coupled to said receiver and
transmitter for performing the functions of:

receiving a first message via application layer routing
requesting a group directed session between an ini-
tiating endpoint and a group having at least one other
affiliated endpoint;

obtaining a determination of the state of said requested
group directed session;

communicating to said initiating endpoint via applica-
tion layer routing the state of said requested group
directed session and for an accepted group directed
session a set of corresponding session parameters;
and

communicating to each endpoint affiliated with said
group the accepted group directed session and the set
of corresponding session parameters,

wherein said device is named and addressable at the
application layer.
25. A device for use in a communications network having
a plurality of endpoints, comprising:

a receiver for receiving information over the network;

a transmitter for transmitting information over the net-
work; and

a processor communicatively coupled to said receiver and
transmitter for performing the functions of:

receiving a first message using a transactional protocol
requesting a group directed session between an ini-
tiating endpoint and a group having at least one other
affiliated endpoint;

obtaining a determination of the state of said requested
group directed session;

communicating to said initiating endpoint using said
transactional protocol the state of said requested
group directed session and for an accepted group
directed session a set of corresponding session
parameters; and

communicating to each endpoint affiliated with said
group the accepted group directed session and the set
of corresponding session parameters.
26. A device for use in a communications network having
a plurality of endpoints, comprising:

a receiver for receiving information over the network;

a transmitter for transmitting information over the net-
work; and

a Session Initiation Protocol (SIP) User Agent Server
communicatively coupled to said receiver and trans-
mitter for performing the functions of:
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receiving a first message from a SIP User Agent Client
(UAQ) in an initiating endpoint requesting a group
directed session between said initiating endpoint and
a group having at least one other affiliated endpoint;

obtaining a determination of the state of said requested
group directed session;

communicating to said initiating endpoint’s SIP UAC
the state of said requested group directed session and
for an accepted group directed session a set of
corresponding session parameters; and

communicating to each endpoint affiliated with said
group the accepted group directed session and the set
of corresponding session parameters.

27. In a communications system having at least one
service entity and a plurality of endpoints each comprising
a logical entity and a terminal, a method for facilitating a
session between at least two of the endpoints, comprising the
steps of:

receiving a first message having information that includes
a request for a session between a first endpoint com-
prising a non-dispatch terminal and at least one other
endpoint;

detecting that said first endpoint comprises a non-dispatch
terminal as a function of said first endpoint being
unable to perform at least one function; and

causing said at least one function to be performed on
behalf of said first endpoint by at least one said service
entity for facilitating said session between said first
endpoint and said at least one other endpoint.

28. The method of claim 26, wherein:

said first message includes a request for a session between
said first endpoint and a group to which said at least one
other endpoint is affiliated;

said first endpoint is unable to affiliate with said group;
and

said group affiliation is performed on behalf of said first
endpoint for facilitating said session between said first
endpoint and said at least one other endpoint.

29. The method of claim 28, wherein said communica-
tions system includes a group entity and said group entity
performs said group affiliation on behalf of said first end-
point.

30. The method of claim 27, wherein:

said first endpoint is unable to generate a floor control
request in order to source media during said session;
and

said floor control request is performed on behalf of said
first endpoint for facilitating said session between said
first endpoint and said at least one other endpoint.
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31. The method of claim 30, further comprising generat-
ing signaling to said first endpoint for causing said first
endpoint to direct its media to a first service entity included
in said communications system for causing said first service
entity to generate said floor control request on behalf of said
first endpoint.

32. The method of claim 31, further comprising causing
information to be sent to said first endpoint for notifying said
first endpoint that it cannot source media because another
endpoint has the floor.

33. The method claim 32, wherein said information
includes audio information.

34. The method of claim 33, wherein said audio infor-
mation is a tone.

35. The method of claim 32, wherein said information is
sent as a function of said first endpoint attempting to source
its media during said session.

36. The method of claim 30, wherein said communica-
tions system includes a media manager service entity and a
floor control service entity and said media manager service
entity generates floor control requests to said floor control
service entity on behalf of said first endpoint.

37. The method of claim 27, wherein:

said first endpoint is unable to exchange media via
Internet Protocol (IP) multi-cast; and

said media exchange via IP multi-cast is performed on
behalf of said first endpoint for facilitating said session
between said first endpoint and said at least one other
endpoint.

38. The method of claim 37 further comprising generating
signaling to said first endpoint for causing said first endpoint
to direct its media to a first service entity included in said
communications system for causing said first service entity
to perform said media exchange via IP multi-cast on behalf
of said first endpoint.

39. The method of claim 37, wherein said first endpoint is
configured for exchanging media via IP unicast, said method
further comprising:

receiving unicast media from said first endpoint;

causing said unicast media to be transmitted to said at
least one other endpoint in said-session via [P multi-
cast; and

causing any multicast media transmitted by said at least
one other endpoint in said session to be transmitted to
said first endpoint via IP unicast.

40. The method of claim 37, wherein said communica-
tions system includes a media manager service entity for
causing said media exchange via IP multicast to be per-
formed on behalf of said first endpoint.
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