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(57) Abstract: Methods for providing full duplex media service over a communications network employing simplex media paths
are presented including: establishing a simplex media path and session over a terminal using a communication protocol; establishing
an additional simplex media path and session over an additional terminal using the communication protocol; and utilizing the simplex
media path and session with the additional simplex media path and session to provide full duplex media service between the terminal
and the additional terminal. In some embodiments, after establishing the additional simplex media path and session, processing
media on the additional terminal. In some embodiments, the communications network is a Push-to-Talk over Cellular (PoC) network
and the simplex media path and session and the additional simplex media path and session are Push-to-Talk (PTT) sessions.
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METHOD AND SYSTEM FOR PROVIDING FULL DUPLEX SERVICES OVER
MULTIPLE SIMPLEX MEDIA PATHS AND SESSIONS
FIELD OF INVENTION
[Para 1] The present invention relates to methods and svstems for providing full
daplex Media service by emploving using multiple unassociated sessions, each

characterized bv simplex media transfer andfor processing.
{Para 2] The application of a stmplex services enable a vanety of full duplex based

services as exemplified by call and sesston processing technologies, including but not

restricied to, call confierencing services.

BACKGROUND
[Para 3} Existing Push~to-Talk over Cellular {PoC) based services and technologies

emplov Varce over IP (Volf) technology to deliver a “walkie-talkie™ hike experience.
Many other services ulilize simifar principles emploving other protocols to provide
simplex services. For example, S87 provides simplex services, which may afso be
enabled within the scope of the present tnvention. One hmitation of PoC technology is
that 115 use and application over VoIP does not provide a more traditional telephony
experience for those emploving PTT service such as, for example, an extant PTT service

mnstance whereby a phurality of parties can only hear a single speaker within,

[Para 4} A valued aspect of emploving full duplex service with multiple media
paths between pluralities of parties within an extant call, or session(s} 1s that media
exemplified by, but not exclusively inuted to, speech can be heard by all parties to the
call including those that are actively speaking. This trait provides a form of feedback 1o
all parties to the call, or sessionds) that contributes to the utility of media onented services.

This 1s one of many motivations for this present invention,

SUMMARY

[Para 5 The following presents a simplified summary of some emboduments of the
mvention in order o provide a basic understanding of the invention. This summary 18 not

an extensive overview of the invention. 1t is not intended to identify kevicnttical elements
of the invention or 1o delineate the scope of the invention. Its sole purpose is to present
some embodiments of the invention in a stmplified form as a prelude to the more detailed

description that is presented below.
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[Para 6] Methods for providing fidl duplex media servige over a communications
network emploving simplex media paths are presented including: establishing a stmplex
media path and session over a terminal using a conununication protocol; establishing an
additional simplex media path and session over an additional terminal using the
communication protocol; and utihizing the simplex media path and session with the
additional simplex media path and session to provide fidl duplex media service between
the termingl and the addiional terminal. In some embodiments, after establishing the
additional simplex media path and session, processing media on the additional terminal.

In some embodiments, the communications petwork is a Push-to-Talk over Cellhdar {PoC)
network and the simplex media path and session and the additional simplex media path
and session are Push-to-Talk (PTT) sessions. In some embodiments, the PoC network
mcludes: a PoC server for handling communication babween the terminal and the
additional terminal, where the first {emmunal and the al least one addstional terminal sach
mclude: a PoC client for communicating with the PoC server a user interface Tor providing

user input 1o the Pol system and for providing Poll system cutput {0 a user.

[Para 7} In other embodiments, methods for providing a full duplex media service
over a Push-to-Talk over Cellular {(PoC) network emploving mudtiple Push~to-Talk (PTT)
sessions are presentad including nttigting a PTT sesston over a termuingl using a
conunurneation protocol; establishing another PTT sassion over another terminal using the
communication protocol; processing media on the second tarminal; processing media on
the first terminal; and vulixing the two PTT sessions to provide full duplex media service
hetween the termunals. In some embodiments, the conwmunication protocol is g Session
Inttiation Protocol (S1P). In some embodiments, imtiating the first PTT session includes
sending a modified SIP INVITE message to the second termmnal, and wharein the
establishing the second PTT session 1s automatically triggered when the second ternunal
recatves the modified SIP INVITE message. In some embodiments, the modified SIP
messages include parameters related o full duplex media service features such as a
manual require mode parameter for forcing a manual answer on the second terminal, a
manual answer override parameter for foraing an auto answer on the first terminal, a talk
barst control inactivity timer parameter for configuring a talk burst inactivity timer, and a
talk burst control revoke timer parameter for configuring a talk burst controd revoke timer,
Iy some embodiments, methods further inclode establishing an additional PTT segsion
over an additional terminal using the communication protocol; processing media on the at

teast one additional termunal; and grouping all PTT sesstons fo provide full duplex media

2
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service between al terminals. In some embodiments, lenminals include a protocol laver
for handling a signaling protocol, a media oriented protocol, and a media control protocot:
a media service laver for processing medm transferved over the PoC svstem; a stmplex
service laver for handling simplex services; and a multiple sesston servigce laver for

handiing full duplex sarvices.

{Para 8§ In other embodiments, simplex media service svstems configured for
providing full duplex services are presented including: a communication network for
establishing and maintaining full duplex services, where the communication network is
configurad to provide simplex madia services; terminals for recatving full duplex services,
where the ternunals include, a protocol laver for handling a signaling protocol, a media
oriented protocol, and a media control protocol; a media service laver for processing
media transferred over the PoC svstem; a simplex service layer for handling simplex
services; and a multiple session service laver for handling full duplex services. In some
embodiments, the communications nelwork includes a 3G Partnership Project (3GPP)
wireless 1P Multimedia Subsvstem (IMS). In some embodiments, the communication
nelwork mcludes a wired Advanced Intelligent Network (AIN). In some embodiments,
the signaling protocol utitizes modified SIP messages, where the modilied SIP messages
mnclude parameters related to full duplex media service such as: a manual require mode
parameter [or forcing a manual answer on the second ternunal, a manuval answer overnde
parameter [or forcing an auto answer on the first termina, a talk burst condrol inactivily
ey parameter for configuring a lalk burst mactivity timer, and a talk burst control

revoke tmer parameter for configuring a talk burst control revoke timer,

[Para 9] In other embodiments, methods for providing full duplex media services
over a communications network emploving simplex media paths with full duplex media
service network are presented mcluding: establishing a simplex media path and session
over a terminal using a commumication protocol; establishing another simplex media path
and session over a gateway using the communication protocol, where the gateway 18
configured to bridye the first communications network with the second communications
network. wheremn the full duplex media service network mclodes a full duplex client; and
unlizing the simplex media path and sessions 1o provide the Tull duplex media service
between the ternunal and the {full duplex client through the gatewav. In some
embodiments, mathods further mclude: establishing an additional simplex media path and

sesston over another ternunal using the comnumication protocol, wiilizing the sumplex
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media path and sessions to provide the full duplex media service between the terminals

and the {ull duplex chent through the gateway.

BRIEF DESCRIPTION OF THE DRAWINGS
[Para 19 The present invention is tHustrated by wav of example, and not by way of
hmitation, in the figures of the accompanying drawings and in which like reference

namerals refer to similar elements and 1w which:

{Para 11} FIG. 1 is an illustrative representation of a commumication network
architecture emiploving a stmplex media service in accordance with embodiments of the

present mvention;

[Para 12] FIG. 2 1s an illustrative representation of a commumication network
archutecture emploving a simplex media transfer capability in accordance with

embodimenis of the present invention;

[Para 13 FIG. 3 15 an illustrative representation of protocols that may be utilized to
create a full duplex media service by emploving multiple sessions with simplex media
paths 1 a PoC communications network in accordance with embodiments of the present

invention;

[Para 14] FHG. 4 1s an illustrative flow chart of a method by which a terminal may
astablish a full duplex media service by emploving multiple sessions with stmplex media
paths in a PoC communications network in accordance with embodiments of the present

invention;

{Para 15} FIG. 513 an llustrative flow chart of a method by which a ternunal may
join an all ready established full duplex media service in accordance with embodiments of

the present invention,

{Para 16} FIG. 6 is an llusteative signaling and data Bow diagram for establishing
full duplex media services between two users emploving mudtiple sessions with stmplex
media paths in a PoC communications network in accordance with embodiments of the
present mvention:

{Para 17} FIG. 715 an illustrative block diagram of a communication svstem that
includes a PoC-FD Gateway Tor bridaing a PoC Client with FD Chients in accordance with

embodiments of the present invention;
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FIG. 8 is an slhustvative block diagram illustrating how a new PoC Client

may join the fildl duplex media service dlustrated in FIG. 7 in accordance with

embodiments of the present invention;

[Para 19|

FIG. 9 dlustrates a set of example extensions to PoC signaling protocol

through & use of new atirtbules 1o exysting media types 1n order to betler aliow adjustment

of the PoC communications network™s bebavior to a [ull duplex service experience in

accordance with embodiments of the present invention; and

[Para 20]

FIG. 10 llustrates a set of exemplary extensions to PoC signaling protocol

through a use of a new media type and atiribules in order to better allow adjustmentt of the

PoC commurucations network’s behavior to a full duplex service expentence in

accordance with embodiments of the present mvention.

GLOSSARY

communications network

One or more servers implementing a stmplex media and
session processing service, as could be exemplified by a
pluraliiv of packel switching and packel processing
servers implementing a PoC service as defined by the
Open Mobtle Alliance {OMA}.

Fall duplex service

Full duplex service or full duplex Media service allows
speach Lo be heard (or media to be recerved) by all parties
1 the call including those that are actively speaking.

IMS - 1P Multimedia
Subsvystem

IMS is an all-EP wireless svstem, where data, voige and
signating are all carried as IP packets.

IP — Internat Protocol

IP specifies the format of packets an the addressing
scheme in a network.

MAQO — Mama! Answer
Override

MAQ enables an originating party to a session {0 barge
through to establish a call with a recipient party without
the reciptent being able to block the establishment of the
session.

OMA ~ Open Mohile
Alliance™

OMA 15 a neutral, global group that defines and promotes
open standards for new mobile-phone-related
technologies, focusing specifically on mobile data
SErvices.

PoC -~ Push-to-Talk-
aver-Cellular

PoC s a sarvice that provides a “walkie-talkie” service
utilizing VoIP technology to a number of ternunals

Session

A session 1s a logical connection between network
gndpoints {or terminals) often associated with a simplex
media path between endpoimts. Sessions mav be

e
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negotiated and managed using an application laver
communications protocol, across an extant signaling
connection.

Strplex media path A simplex media path 1s a logical connection between
two network endpoints across which streaming, and non-
streanung. vuxed and multiple types of media can be

transferred.
SIP - Session Initiation A signahing protocol lor nternet conferencing, telephony,
Protocol presence, events notification, and instant messaging. The

current IETF RFC 15 3261.
hitp:fwyew letl org/rfe/rfe326 1 ixttumber=3261

Terminal A termmuanal 1s a device within a commusications network,
fixed or wireless, which 1s used by a network subscriber,
user, or other individual entity to feverage the
communications capabilities of the network. Also known
as “User Equipment.™ Examples of & termunal would
include devices able to operate in the role of a PoC client.
The present wvention, in some embodiments, assumes
that a subscriber to a service has a one to one relationship
with a terminal. However a strictly one to one
refationship not required for all variations of the present
nvention.

UE ~ User Equipment A termunal {e.g. handset or PC) with the PoC Chent-
Application installed.

VolP ~ Voice over VoIP is an exemplary of a combination of a session
Internat Protocol signating protocol and a media transter protocol, VoIP is

a technology that 1s used to transmit media in the form of
digital data packets, over Internet Protocols, as opposed
to using traditional telephone Hnes or cireoit switched
wireless bearers. For the purposes of this present
mvendion packet protocols and circuit switched profocols
and methods are indistinguishable.

DETAILED DESCRIPTION
{Para 21} The present mvention will now be deseribed in detail with reference to a3
few embodiments thereof as Hustrated in the accompanyving drawings. In the following
description, mumerous specaific details are set forth in order {0 provide a thorough
understanding of the present mvention. It will be apparent, however, to one skilled in the
art. that the present invention may be practiced withoul some or all of these specitic
detatls. In other mstances, well known process steps andf/or siructures have not been
described in detait in ovder 1o not unnecessarily obscure the present vention. The
present invention deseribes methods by which traits of traditional telephony and call

6
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processing or handling (7.e. full duplex service) may be enabled wtilizing PoC andfor other

VolP protocols utilizing simplex media paths.

{Para 22| Embodiments of the present invention provides methods by which
conununications entities, known as tenminal devices or simply terminals, emploving
simplex media transterring and processing, can profler full duplex media service and,
consequently, an mteractive experience [or users of terminals devices enabled for a PoC
andfor VoIP technology, An exemplary embodiment of a communications system
comprises a plurality of ternunals tmlored to communicate with a comnmumications
nelwork along with one or more servers implementing a Simplex media and session
processing service, as could be exemplified by a plurality of packet switching and packet
processing servers implementing a PoC service as defined by the Open Mobile Alliance
{OMA}) An example of how this might affect users of such a service is that the users are
able to commmunicate w an interactive fashion using a commuucations network designed
1o deliver simaplex only experiences. For example, one user will be able to listen and
speak simultaneously to second user using exactly the same type ol network entities as are

used for sumpiex only services.

{Para 23] In one aspect of the invention, implementation of entities required to
implement a communications network would remain largely anchanged from that
emploved to deliver a simplex media experience to users. However, specitic
optimizations for entities within a commumication network nught be desirable to optinuze
a user’s experience of foll duplex services emploved using sessions with simplex media
paths. Examples of such optinuzations are as follows: nol forwarding requests to establish
sessions between terminals if either ternmunal is not available due 1o an extant session;
reducing media latency within the communications network by finding a shortest media
path among all participants for each session that builds up a full deplex service; and
reducing overall network load by aggregating media paths with same direction and
recipient. In other embodiments, the present invention mncludes ternunals implementing
clients of a simplex media service. Ternunals belonging to subscribers or users wishing to
emplov the aspects of the present mvention will emplov leromnals implersented over a
simiplex media service and enbanced to support the characteristics of this present
mvention. In another aspect, the imvention further includes utihization of signaling
protocols, or similar, 1n order to establish additional sessions batween davices to enable

full doplex convnunications capabilities, or services, when any simplex media paths and
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associated sessions are initiated. This ulilization negates the need 1o “switch™ or “convert’

an extant simplex service instance into one with full duplex characteristics.
{Para 24| A, Architecture

{Para 25| FIG. 113 an sltustrative representation of a convmunications network
architecture 100 emploving a simplex media service 104 in accordance with embodiments
of the present mvention. A number of terminals 106 and 108 mav be deploved within
communications nehwork 102 In the lustrated embodiment, conwnunications network
102 implements simplex media service 104 transferring, processing, and signaling
capabiliies t0: manage conBnuRIcalion resourcas; manage conununication nfrastructure;
carry media and control conumunication paths. As noted above, a simplex media path s a
togical connection between two network endpoints across which streaming, and non-
streaming, mixed and multiple types of media mayv be transterred. Communication paths
fvpreally consist of those resources provided to transport media between terminal devices
and network entities implementing desived services. In some embodbments, a
commuication network, such as iHlustrated 1n FIG. 1 includes 1P Multmedia Subsvsiem
(IMS), as defined by the wireless idustry s 3G Partnership Project 3GPP). An IMS is an
all-1P wireless system, where data, voice and signaling ave all carnied as IP packets. In
addition, wire line based enhanced services networks such as the Advanced Intelligent
Network (AIN) may be utilized without Hmitation without departing from the present
mvention. As sach, packet switch protocol domains and circuit switched domains may be

afilized without limitation in embodiments described herain.

[Para 26] FIG. 2 is an tlustrative representation of a coramumication network
architecture 200 emploving a simplex media transfer capability in accordance with
embodiments of the present invention. As above, a number of ternunals 206 and 208 mav
be deploved across commumications network 202, Here, however, mailtiple sessions and
simplex media paths (220 and 222) are utilized to provide full duplex service.
Communication network 202_ in the illustrated embodiment. acts only as a transport for
terminals 206 and 248 (e no network entity imteraction at an application level with
ferminals to implement services). Terminals 206 and 208 are solely responsible for the
provisioning and irmplementing this embodiment. Termunal to terounal interaction s
commaoenly known as a Peer-lo-Peer network. Additional explanations of FIG. 2 are

describad in further detail balow.

[Para 27] B. Methods of Operation
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[Para 28] Embodiments provided herein utilize terminals thal are equipped to suppost
simplex mwedia path(s) and/or session based protocel(s) and are tailored to implement
apphcations of those paths and protocols. Thus, implementations enable any number of
mcoming, and cuigoing media paths, and'or a number of sessions. These implementations
may be negotiated avtomaticallv or manually under the control of a termuanal’s user

mterface swithout Hmitation,

{Para 29] In an embodiment, a first operational method mcludes imtiating a first
simplex media path and session using a manual answer from an onginating party of a
session towards a receiving pariv of a session. The method then requires 8 second simplex
media path and session to be established using automated answering options between the
receiving party towards the originating party., An example of this methed as applied to
SEP protocol emplovs @ "Manueal;Require™ in an mittal INVITE from an onginating party
of the first simplex media path and a session. A receiving party to the session then
emplovs a Manual Answer Override (MAO) in a second stmaplex media path and a session

stantiation using a subsequent SIP INVITE Message.

Para 30} In an embodinent, a second operattonal method includes ytilizing
aulomatic responses to a taifored SIP INVITE message(s), exemplified by, but not limuted
to, SIP Sesston Description Protocol modifications discussed within the context of the
present invention. Automated responses may he utilized to request the initiation of an
additional outgoing stmplex media path and session to establish a complex media
mterchange and session{s) implemented as two simplex media paths and two sessions,
also known as a full duplex service within the context of this present invention. Likewise,
i1 an extension of this embodiment, automated responses may be further utilized to enable
any number of simplex media paths and sessions to create diverse and various services.
An example of this method results 1o an automatic triggering of signaling messages and
session establishment at the reception of a SIP INVITE by a receiving party of a {irst 1P
INVITE megsage. A SIP INVITE message may contain appropriate data as exemplified
by additional SIP Session Description Parameters, for the continued exchange of sufficient
SIP messages to complete the successlol fmtiation of a second (or more) outgoing session

{rom the recetving party of the inttial SIP INVITE,

{Para 31} In an embodiment, a third operational method 1s presented where ternunals
mvited to a hull daplex service and employving embodiments herein may be tailored to

ensure that signaling and media path sesource allocation of anv outgoing simplex media

9
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path and sesston are completed successfully prior Lo establishing a corresponding

meoming media path resource allocation.

{Para 32| It an embodiment, a fourth operational method 1s presented where
plavback of ringing indications, alert tones, and other audiofvisual indications relating to
this present invention of indeed other services implementad by receiving terminals may be
{erounated 1n the event that media onginating from other entiies within an extant session

is recetved,

{Para 33} In an embodiment, a [ifth operational method 15 presented where
ternanation of andfor exiting from all extant session(s) relating to anv established stmplex
media path(s) is nitiated and completed in the event that a terminal terminates
participation in an established full duplex service. An example of this method includes
transmitting, receiving, and processing of S1P BYE signaling messages refevant to any
number of existing simplex media paths when a terminal is terminated by the user of a full
duplex service. Termination may be achieved by utifizing a terminal user wterface or

triggered by some other event.

Para 34} In an embodiment, a sixth operational method s presented where an
outboond simplex media path(s) and session{s) may be {ermmated when a corresponding
meoming session 1o longer exists. An example of this method includes the automatic
termination of an outhound extant stimplex media path(s), and the transnussion of SIP
BYE packets when a comniunications network implementing SIP 1s emploved, as, for

example, m an OMA PoC session.

[Para 35] In an embodiment, a seventh operational method 1s presanted in
combimation with the first operational method desenibed above, In this method, the
outbound Stmplex Media path and session may be utihized as a communications protocol
1o inttiate establishment of the inbound simplex media path andéor session from another
party. Thus, i an example shilizing SIP protocol, inthation of an outgoing stimplex media
patl and session from another party is antomatically tripgered by sending an Instant
Personal Alert signaling message(s) through an extant incoming simplex media path and
session wtilizing either a standard protocol indication, a tailored protoco! indication, or
other data to automatically initiate the necessary procedare o establish the outgoing
stmplex media path and session from another party.

[|Para 36] In an embodiment, an eighth operational method is presented that
wnplemenis a communications gateway between a traditional circwnd switched andior full

14}
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duplex VoIP media based neltwork and a simplex media and session based network., The
method bridges two different commanications networks with a provision to indegrate and
inleroperate protocols implemented by each thus providing a seamless full duplex service
offering for complex media and session capabidities. An example of this method includes
a sumplex media and session based service such as OMA PoC emploving a
commumnications gateway, comprising a signaling and media transfer, and processing
functions. The service may act gs a PoC Client to a PoC Server with same characteristics
as the other clients. In addition, the service may be further configured {o support any
number of full duplex service components, as exemplified by a number of sessions and
media paths. In this manner, the service may act on behalf of multiple Circuit Switched or
full duplex VoiIP call participants in an instantiation of single or multiple full duplex

service(s).

[Para 37] In an embodiment, a ninth operational method ts presented that establishes
sesstons for the purposes of this present invention that are provisioned for entities or
parties other than the terminal origingting any pre-existing session{s). Such methods mav
be configurad to employ a control signal within: a session signaling protocol, message(s)
associated with media control, media path messages, or side band messages related to
other protocol(s) emploved by outside parties. These control signals may be utihized to
nitiate their respective cudgoing simplex media path{s) wn order to complete the
establishment of and participation in a fuldl daplex service. An example of this method is
the establishment of outgoing group sesstons 10 all other pavticipants in a sesston based on
a Session Participants field m the Talk Burst Control Protocol (TBCP) Floor Taken
message of the mcoming session as setup by the oniginating party of the sesston.  Another
axarple method is the establishment of oulgoing group call 1o all other participants in a
session based on an Invited Parties Identity Tnformation eld in g SIP INVITE or SIP

REFER of the incoming session as setup by the originating party of the session,

{Para 38| In an embodiment, a tenth operational method i3 presentad that adds a new
ternunal {o each of the number of sessions and media paths used for an implementation of
a full duplex service based on receiving additional requests fo participale 1 an existing
session{s) and media paths complicit with the session(s). Ternunals being added may
frigger control signaling that configures each added terminal with the necessary number of
modified sessions and media paths between the communications network as a divect result
oft a new ternunal being admitted into the extant session(s); a ternunal within an extant
session inviting a new terninal into the session(s); or a ternunal previously removed from

11
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an extant session being readmitied {0 exasting sesstons. An example of this meathod
mchudes the addition of a new participant to extant sessions by emploving control signals
such as SIP INVITE, or SIP REFER messages Tor each of the existing sessions. For
example, messages mav be sent either (rom participating {erminals, from joming
terminals, and from rejoinung terminals. All media paths being emploved may be
established for a new panicipant of each of the sessions by first adding the new participant
1o the extant session{s) that will be used for inbound media. Having established inbound
media paths the new participating terminal will then establish outgoing sessionds) as

appropriale utihizing additional INVITE or REFER messages.

[Para 39| In an embodiment, an eleventh operational method 1s presented that adds a
new ternunal to an single outgoing media path based on receiving an updated conlerence
state package for an existing inconunyg session{s) that states the identity of the new
terminal being added. An example of this method ncludes the use of & control event o
activate the augmentation of nultiple session and media paths o include new terminals
heing added to extant sessions. Within the context of the present example, the use of
gvent packages within S1P can be used o tngger terminals, other commumications
network observing entities, or actively controlling entities, to Initiate the augmentation of
extant simplex media paths and sessions. and (o mstantiate any number of session{s)
sybisequent to the mnitial session being established as described above for the tenth
operalional method. In this mannes, a correct number of media paths and session {or the

extant session and the new participant{s) may be created.

[Para 40] In an embodiment, a twelflh operational method is presented where
termunals may be configured 1o augment control messages with infonmation, parameters,
and negotiated arguments related to service features. Session and Media path
characteristics employed within this embodiment may be tatlored to belter serve the
demands of a full duplex service. This method emplovs aspects of modified SIP control
messages to enhance existing characteristies of service description protocols with
miormation related to the characteristics of anv service being implemented using this
present mvention. Using this method a ternunal(s) can alter characteristics of features
such as Talk Burst Controf used by the Simplex Media and Session services to tatlor said
servicss to the requiraments of full duplex services. An example of this method includes
the addition of a Talk Burst Control Inactivity Timer data or information ifem within a SIP
Session Description Protocol (SDP)Y tmlored as desertbed withun the present method. and
described in further detmt below. An additional example of this method includes the
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addition of a Talk Burst Controt Revoke Timer data or information tem within a SI1P
Session Description Protocol (SDP) talored as described within the present method and
transmutied from a terminal to the comnuications network. In a SIP engbled network,
such as IMS, sessions tailored by the presence of SDP tlems exhibit charactenstics of long
hved media and session components such that the present invention can be properly
provisioned to provide wmnterrupled media flow and control for a period of time
determinad by terminals operating extant session{s). Another example of this method
offers a means by which ternmunals can employ tatlored messages with information
concerning characteristics related to a Simplex Session and Media service where the
taslored messages conform to existing standards such as exemphified by IMS and OMA
Pol, while at the same time convev parameters, arguments and other important
mformation relaied to modification of the characteristics of existing standardized simplex
madia and session services should said services offer these abilities. For example, a {ull
duplex call follow-on request parameter may be vtilized to establish a second media path
in response to a full duplex request sent by a calling user to a recaiving user. Thus

sessions and sarvices may be ladored and enhanced in embodiments deseribed heren.

[Para 41} In an embodiment, a thirteenth operational method s presented where a
terminal utilizes media processing 10 remove any audio artifact, visual artifact, or any
other artifact of the media being transported across the media path that may be introduced
1o the media as a result of orthogonal sessions and associated media sinndtaneocusly on
ternunal devices. An example of this method includes a terminat device implementing
echo canceling processes to remove echo introduced to a session as a result of using audio
i a full duplex fashion. That s, playing and recording audio from an oniginal source of

the audio 10 one or more ouigeing audio media path(s) that results in a feedback loop.
[Para 42} C. Embodiments

[Para 43] As detartled above, FIGS. 1 and 2 provide simplified architectures by which
one skilled in the art can easily envision certain additional examples of conumunications
network and networking topologies and technologies across wluch this present invention

applies without departing from the presenl invention,

{Para 44] FIG. 3 is an lustrative representation 306 of protocols that may be utilized
1o create a full duplex media service by emploving multiple sessions with simplex media
paths in a PoC communications network in accordance with embodiments of the present

wvention. With respect to the commumieations network depioted i FIG. 1, FIG. 3 depicts
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a detailed breakdown of various lavers utilized in accordance with embodiments described
herein that are related 1o an Internet Protocol based communications network and
correspording lavers ol conununications network protocols and technologies emploved
within those emboduments. Thus, transpout faver 370 is an example transport laver
gittized within a communications network. Transport laver 370 may be common 1o both
network based services and peer~io-peer network based services as detailed for FIGS. |

and 2 respectively.

jPara 45] In some embodiments, termunals 320 and 330 mav be equipped with such
aquipment and soltware as required to interaet with a network transpost including
hardware based devices. Hardware based devices may include radio transmission and
reception equipment for wireless commumications networks and Camer Sense Multiple
Access/Collision Detection equipment for wired conumunications networks without
hmitation n embodunents described herein. In addiion, software, firnnvare, or other
form of programmable logic as s commondy found within software, include software
hased techmologies such as soflware defined radio implementations patred with radio
hardware or equipment, and TCPAP in compunction with Madia Access Control for both

network transport classes.

[Para 46| Protocols 328, 338, and 368 may wclude: signaling protocols for
transmission of signaling (e, SIP Session Signaling); media oriented protocols {(f.¢. RTP
Real-Time Transport Protocol); and media control protocols {Le. RTCP Real-Time
Control Protocol a companion protocol of RTP thai 15 vsed to maintain quality of service,
and service features related to ywoedia flow). Those skilled in the art will appreciate that
other protocols such as, call signaling protocols exemphiied by protocols such as 887
{System Signaling Number 7} mayv be utilized as fumctional equivalents to the S{P
protocol without linutation and without departing from the present invention. As noted
above, protocols detailed within this figure and accompanving lustrated examples may
be utihized within network based services, and peer-lo-peer network based services

without departing from the present invention.

[Para 47| Further lo FIG. 3, the remaining detail will apply {0 an example network
based service. 1P mullimedia subsystems (IMS) 336, 336, and 366 tlustrate standardized
applications of communications network protocols for session, media, and media control
that are utilized for implementing a simplex media service with characteristics as detailed

within embodiments of the present invention. Within the present figures and its assoctated
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Hlustrated examples, IMS represents a standard communications nelwork laver bringing
together anv number of communications protocols and technologies to provide a platform
across all components of & communications network upon which applications and services
may be deploved. Simplex services 324, 334, and 364 iflustrate standardized network
platform and protocols in the form of working services and applications. In some
embodiments, a working service relates 1o an Open Mobile Albiance (OMA) PoC service.
OMA PoC service is a simplex media service utilizing a network based service. Services
322, and 332 llustrate fayvers upon which embodiment of the present invention are

deploved within participating terminal devices.

[Para 48] FIG. 415 an sllustrative flow chart 400 of a method by which a ternunal
may establish a full duplex madia service by employing multiple sessions with simplex
media paths i a PoCC communications network i gecordance with embodiments of the
present mvention. In some embodiments, a user may inliate a session uiilizing methods
provided heremn. As such. at a [rst step 402, the method establishes an initial ouwtgoing
simplex media path and session, Establishing an initial outgoing stmplex media path and
session is wall-known in the arl and mayv be accomphished wiliuning any mumber of
methods without departing from the present mnvention. At a next step 404, the method
may optionally initiate any media processing. Media processing may be utilized to
manipulate media being processed, plaved, and recorded by a terminal. For example, i
an embodiment, a step 404 may be vsed to wmstantiate media maxing devices and active
maedia processing software such as an echo canceller in the case of audio media. Al s next
step 408, the method establishes any secondary simplex media pathds) and session(s) that
are known 1o be required by the originating terminal as a result of specific knowledge

abouat particular requarements or characteristies of the full duplex service.

[Para 49] In response {o a step 402, all terminals participating 1 the full duplex
service mav begin 1o individually establish their outgoing media path(s) and session(s) as
necessary to instantiate the full duplex service. A step 406 provides an entry point {or
secondary incoming media path(s) and session(s} so that the full duplex service logic
resident within a terminal device may be readily be notilied of new participants,
processes, and media It some embodiments, media is processed as described above for a
step 404, The method then ends when full duplex media services are established between
terminals using the multiple simplex media paths and sessions. As may be appreciated,

gers For various

embodiments described heremn may be configured utilizing a varialy of trigg
steps within FIG. 4. In general, however, the iflustrated steps will remain substantially
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similar across vasious embodiments emploved 1o establish full duplex services for

terminals,

[Para 50} FIG. 3 15 an illustrative flow chart 300 of a method by which a terminal
may join an ali ready establishad full duplex media service in accordance with
embodiments of the present invention. In pacticalar, Bow chart 300 represents, i some
embodiments, a step 406 of FIG. 4. Thus, v some embodiments. & user may jomn a
sesston utihizing methods provided herem. As such, at a first step 502, the method
recetves an mittal simplex media path and sesston of an all ready established session. Ata
next step 304, the method mayv oplionally mitiate any media processing. Meadia
processing may be utilized to manipulate media being processed, plaved, and recorded by
atermunal. For example, in an embodiment, a step 504 may be used to mstantiate media
mixing devices and active media processing software such as an echo canceller in the case
of aadio madia. At a next siep S08, the method establishes any secondary sumplex media
path{s) and session(s} that are known to be required by the onginating terminal as a result
of specific knowladge about particular requirements or characteristics of the full duplex

SErVICE,

{Para 81} In response to a step 302, all terminals participating in the full duplex
service mav begin to individually establish their outgoing media path(s) and session{s) ag
necessary to instantiate the full duplex service. As above, a step 306 provides an enlry
point for secondary incoming media path(s) and session(s) so that the full duplex service
fogic resident within a terminal device may be readily be notified of new participants,
processes, and media. In somse embodiments, media is processed as deseribed above for a
step 304, The method ends when Full duples media services are established between
terminais using the multiple simplex media paths and sessions. As may be appreciated,
embodiments described herein may be configured vilizing a vasiety of tuiggers for vanous
steps within FIG. 5. In general, however, the lustrated steps will remam substantially

similar across various embodiments emploved to establish full duplex services for

ferminals.
[Para 52} FIG. 6 is an lustrative signaling and data flow diagram 600 for

establishing full duplex media services between two users emploving multiple sessions
with stmplex media paths m a PoC conununications network in accordance with
embodimenis of the present invention.  The tlustrated embodiment enables, 1o some

respects, a traditional fall-duplex like telepbony experience for User-A and User-B.
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However, it muay be appreciated that, signaling and media flow batwesn PoC Client-A 684
and PoC Client-B 664 are not linuled to any single media (i.e. audio media) scenario and
may, in some embodiments, encompass establishment ol multiple simplex wedia paths in
either direction like any traditional multimedia service withowt departing from the present
mvention. As may be apprecialed, User Equipment-A (UE-A) 630 may, 1n embodiments,
atitize a User Interface {UT-A) 682 to supply commands to PoC Cheri-A 684, Likewise,
User Equipment-B (UE-B) 660 may, in embodiments, utthize a User Interface (UL-B) 662
o supply commands to PoC Client-B 664, Establishing full duplex service may be
witiated by an onginating pacticipant (U-A 682) dialing User B's number and selecting
the full duplex (FD) service option. Dialing triggers PoC Client-A 684 to send a SIP
INVITE-1 massage 604 to PoC server 670 in preparation for establishing a first {eg of the
fall duplex service, L2 PoC session-1. PoC Client-A 684 appends SIP INVITE-1
massage to include full duplexs (FI3) as a media type i the Session Deseription Protocol
{SDP). In addition, PoC Client-A 684 sets answer mode to Manual Require (Man Req) .
which forces a manual answer (i.e ringing rather than barging) on the terminating side
regardiess what answer setting PoU Client-B 664 has configured in the PoC Server 670 for
PoC Chent-A 684, Further, PoC Chient-A 684 masntains an imphoit floor that is granted

to him as an onigmator of PoC session-1 throughout the lifetime of the {ull duplex service.

[Para 53| Upon recetving SIP INVITE-1 message 604, the Po(C Server 670 may send
a SIP 100 Trving message 606 to PoC Chient-A 684, PoC Server 670 routes SIP INVITE-
1 message 604 as per OMA PoC speaification to PoC Client-B 664, When PoC Client-B
664 recetves SIP INVITE-{ message 604, PoC Chient-B 664 begins a ringing procedure
608 10 alert User-B and sends SIP 188 Ringing message 618 back 1o PoC Client-A 684
through PoC Server 670 as requited by a conligured Manual Require mode as note above.
Upou receiving SIP180 Ringing message 610, PoC Client-A 684 alerts User-A with aring
tone 612, Whaen PoC Client-B 664 recetves SIP INVITE-1 message 604, the FD media
parameter indicates to PoC Client-B 664 to antomatically inittate a second Pof session
{Pof seszion-2) towards PoUl Client-A 684, This second session enables a simultaneous
use of simplex media paths in each direction. Ag such, PoC Client-B 664 sends SIP
INVITE-2 message 614 to PoC Client-A 684 via PoC Server 670, SIP INVITE-2
messages includes a request for Manuoal Answer Override (MAO). MAO will provide an
aulo answer regardless what answer setting PoC Chient-A 684 has configured for PoC
Client-B 664 at PoC Server684 so that ring tones that are usually plaved when a user

receives media may be suppressed. In the same manner that PoC Client-A 684 wag
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requaired to maintain the implicit Soor thal was granted as originator of PoC session- i
throughout the lifetime of the [ull duplex service, PoC Chient-B 664 is required to
maintain the implictt floor that was granted as originator of PoC session-2 throughout the

lifetime of the full duplex service.

[Para 54] When PoC Server 670 roudes SIP INVITE-2 message 614 to PoC Client-A
684 as per OMA PoC specification and PoC Server 670 also sends a SIP 100 Trving
message 610 to PoC Client-B 664, After receiving SIP INVITE-2 meassage 614, PoC
Client-A 684 responds with 200 OK-2 message 614 for PoC session 2 which is routed to
PoC Client-B 664, In some embodiments, User-B mayv have answared the ninging 608 and
responded with a media stream ¢12 such as a “Hello?” 1{ 200 OK-2 message 614 has nol
been received, PoC Client-B 664 bulfers media stream 612 until 200 OK-2 message 614
has arrived. Once PoC Client-B 664 15 assured a wedia path toward PoC Client-A 684,
Pol® Clignt-B 664 sends 200 OK-1 message 616 along with bullered media 612 to PoC
Server 670, PoC Server 670 then roules 200 OK-1 message 616 {for PoC session-1) and
media stream 612 as per OMA PoC specifications to PoC Chient-A 684, Upon receiving
media stream 612, PoC Client-A 684 lerminales ting tong 612 towards User A and beaing
to play media stream 612 (Le. “Hello?”) from User B. User A may now respond with
media stream 618, In this manmer, a full duplex conversation s created across the two PoC
sessions (1.e. PoC session-1 and PoC session-2). User-A and User-B mav then converse

normatly wntil the end of full duplex service.

[Para 55| Either User-A or User-B may end the foll duplex service. This is done by
sending two SIP BYE messages {one for PoC session-1 and another one for PoC session-
2}, In the iflustrated example, User~A ends the call 620 whereupon PoC Chent-A 684
sends SIP BYE-1 message and SIP BYE-2 message 622 to PoC Server 678, Po(C Server
670 routes 81P BYE-1 message and SIP BYE-2 message 622 1o PoC Client-B 664 as per
OMA PoC speaification. PoC Client-B 664 may then send a Call Ended indication 624 to
User-B after having received both SIP BYE messages. PoC Client-B 66 sends 200 OK-1
muessage and 200 OK-2 message 626 1o PoC Client-A 684, When PoC Client-A 684
recerves both 200 ORK messages associated with both SIP BYE megsages. PoC Client-A
684 declares a Call Ended 628 Thig fafler approach is selected in order to alfow for
transitioning from the full duplex service 1o a simplex PoC service without having 1o re-
establish all PoC sessions. As mayv be appreciated, iflustrated embodiments present one-
to-one sessions between PoC chients, however, additional PoC chents may be added
without hinutation in some embodiments. In those embodiments, additional sessions, may
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be avlomatically termunated when onginal sessions, such as those Hustrated, do not exist.
In other embodiments, a grouap session may be iriggered Tor all requested participants
based on information in ¢ TBCP FLOOR_TAKEN message sent to all requested
participanis when a usey initiates a group session of when a user is added 1o an existing
session, which may mclude additional incoming session nformation or updated

conference state package of existing incoming session wformation.

{Para 56} As mentioned above, in some embodiments, an upgraded service from a
simplex PoC service to a full duplex service may be accomplished. Upgraded service can
be witiated by User B (the recipient of the existing PoC session-1} at any time by selecting
an oplion to upgrade an existing PoC service (L.e. simplex session) to a fudl daplex service.
In addition, upgraded service may be imtiated by User A {the originator of the existing
Pof session-1) by sending a SIP Message (in OMA PoC called Instant Personal Alest -
IPA) with a FD request indicator to tnigger PoC Client-B 1o inttiate a second PoC session

{i.e. PoC session~2).

{Para 87] FIG. 7 1s an tlustrative block diagram of communication svstam 700 that
imcludes a PoC-FD Gatewav-E 708 for bridging a PoC Client 710 with FD Clients 702
and 706  accordance with embodiments of the presenl invention. As illustraled FD
Clients 702 and 706 are part of a comnumnications network 704, which may be a public
switched telephone network (PSTN), or a VoIP network that support full duplex media
paths. Thus, FD Client-C 702 mav maintain a full duplex session 722 with
communications network 704 and FD Chient-D 706 may maintain a full deplex session
724 with commurications network 704, PoC-FD Gateway~-E 708 may be configured (o
act as a single PoC Client into a PoC communications network as represented by PoC
Server 712, Further, PoC-FD Gateway-E 708 may be configured to act on behalf of both
FB Client-C 702 and FD Client-D 706 1o setup PoC 1-lo-1 session~-1 726 and PoC 1-lo-1
session-2 728 as bearers lor the full duplex service. PoC 1+t0-1 session-1 726 and PoC 1~
to-1 session-2 728, managed by Pol-FD Gateway-E 708, are shared among FD Chent-C
702 and FD Client-D 706. That is, the PoC sessions carry madia to and from FD Client-C
702 and FD Chient-1) 706, Tnconung media from PoC -1 session-1 726 1s forked by the
PoC-FD Gateway-E 708 before being sent to FD Chent-C 702 and FD Chent-D 706,
while outgoing media from FD Client-C 702 and FD Client-D 706 are mixed at PoC-FD
Gateway-E 708 bafore being sent owt on PoC 1-t0-1 session-2 728, In this maenner, a PoC

client may shave a similar fudl daplex expertence with other full duplex clients.
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[Para 58] FIG. 8 is an slhustvative block diagram illustrating how a new PoC Client
may join the full daplex media service Blustrated in FIG. 7 in accordance with
embodiments of the present invention. In particular, FIG. 8 tllustrates modifications to
Pol sessions necessary to add an additional PoC client. As above, FD Chients 802 and
ROG are part of a commumcations network 804, which may be a public switched telephone
network (PSTN), or a VoIP network that support fid] daplex media paths. Thus, FD
Chent-C 802 may mamtain a full duplex sesston 822 with conununications network 804
and FD Client-D 806 may mamtain a full duplex session 824 with comimunications
network &4, PoC-FD Gatewayv-F 808 may be configured {o act as a single PoC Chent
into a PoC communications network as represented by PoC Server 812, Further, PoC-FD
Gateway-E 808 mav be configured to act on behalf of both FD Chient-C 802 and FD
Chent-D 806 to setup PoC 1-10-1 session-1 826 and PoC 1-t0-1 session-2 828 as bearers
for the fall duplex service. PoC 1-to-1 session~1 826 and PoC -to-1 session-2 828,
managed by PoC-FD Gateway-E 808, are shared among FD Client-C 802 and FD Client-
D 806, That 1s, the PoC sessions carrv madia to and from FD Chent-C 802 and FD Client-
D 806, Incomung media from PoC 1-1 session-1 826 18 forked by the PoC-FD Gateway-E
808 before being sent 1o FD Client-C 802 and FD Client-D 806, while outgoing media
from FD Client-C 802 and FD Client-D 806 are nuxed at PoC-FD Gateway-E 808 before
being sent out on PoC 1-to-1 session-2 328, In thus manner, a PoC client mav share a

sumslar full duplex experience with other full duplex chients.

[Para 59] A second PoC chient, PoC Chient-B 814 may be invited to join an ongoing
full duplex service using the standard procedures to add user as per OMA PoC
specificaion {i.¢. by using SIP REFER). Either PoC Client-A 810 or PoC-FD Gateway-E
BO8 may nitiate an add wser procedure in a PoC svstem uhilizing the PoC-session
originaled by either PoC Client-A 810 or PoC-FD Gateway-E 808, Furthermore, in some
embodiments, PoC-FD Gateway-E 808 may act as a proxy for FD Client-C 802 and FD
Client-D 806 for adding a user by providing the capability to add a user through an

Interactive Voice Response function or a web-based conference control interface.

[Para 60 In one embodiment, PoC Client-A 810 adds PoC Client-B 814 to the
gstablished FD service by sending a SIP REFER message associated (o its outgoing PoC
session-1 826 with an SDP media parameter set 1o full duplex. This parameter triggers
PoC Client-B 814 (o respond appropriately as described in FIG. 6 above to establish
outgoing Poll session-3 830 with PoC Chent-A 810 as reciptent. PoC-FD Gatewav-E
808 will discover through a conference event state package (SIP NOTIFY) from PoC
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session-1 826 that PoC Chient-B 814 has joined PoC session-1 826, This discovery will,
n turn, tngger PoC~FD Gateway-E 808 to invite PoC Client-B 814 10 PoU session-2 828
that PoC-FD Gateway-E 808 originated. PoC Client-B 814 mav then invile PoC-FD
Gateway-E 814 1o PoC session-3 830, which PoC Client-B 814 oniginated. A resuit is that
Pol® 1-to-1 session-1 826 and PoC 1-to-1 session-2 828 are now waraded from a 1-o-1
sesston fo {-to~many session. As may be seen, PoC session-3 830 18 configured as a new
I-to-many session. As may be appreciated, additional sessions may be grouped as
addittonal PoC clients are added {o provide full duplex service among PoC clients and FD
chients. In addition, in one embodiment, additional sesstons, such as PoU session-3 830
may be automatically terminated when original PoC sessions such as PoC session-1 826
and Poll session-2 828 do not exist. This may ocour when a PoC session 1s dropped for
anv reason known in the art. Any required modifications 0 FD 1-to-1 session-4 822 and
{0 FD 1-o-1 session-3 8§24 resudting from jommng PoC Client-B 814 are outside the scope
of this invention. However, in some embodiments, no modilications are required for FD

{-to-1 session-4 822 and FD 1-40-1 session-5 824,

[Para 61} In anothey embodiment, PoC Chient-B utihizes the Invited Pasties Identity
Information if incloded in a SIP REFER sent for PoC session-1. In other embodiments,
PoC Client-B utilizes the Session Participants Option if sent in the Talk Burst Taken
message as part of the OMA PoC User Plane mittation for PoC session-1. In another

v as shown in FIG 8 also applies when PoC

embodiment, the same Po(C session topoloy
Chient-B joins a full duplex serviee without receiving an invitation. For example, i1 a PoC
chat groups as PoC session-1, 2 and 3 or in an Ad Hoc sesston where PoC Client-B has
participaled at feast once i a previous session, no invitation is required. 1n both these
axarples, PoC Client-B has pre-existing knowledge of the group wdentity of at least one of
PoC session-1 or PoC session-2 and can initiate a reyoin independently without receiving
an inttigl SIP REFER from PoC Client-A or from PoC-FD Gateway-E. The subseqguent
dynamic modification (o PoC session-1 & PoC session-2 as well as the establishment and
augmentation of PoC session-3 follows the same procedures as for the scenario of “adding

aser” described above,

[Para 62} FIG. 9 illustrates a set of exanple extensions to PoC signaling protocol
through a use of new attributes to existing nedia fypes 0 ovder to better allow adjustnient
of the PoC communications network’s behavior to a full duplex service experience in
accordance with embodiments of the present myvention. Ty particular, FIG. 9 illustrates an
example modified S1P INVITE message 900 using Session Initiation Protocol (SIP) and

i
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Session Description Protocol (SDP)Y in accordance wil the twellth operational method as
described above. As noted above, a twelfth operational wethod provides that terminals
may be configured to augment control messages with information, parameters, and
negotiated arguments related to service teatures. In this example, the Talk Burst Control
Inactivity Timer and the Talk Burst Control Revoke Tuner are ilustrated wathun a 819
session yutiation and invitation request. To this embodiment, the standard SDP attributes
field 902 is shown to extend the session mitiation request with data as described within
method twalve. Thas can be seen with the addition of the “a=TBCT attributes (Talk
Burst Control Tymers). In some embodunents, the Talk Burst Control fnactivity Timer
and the Talk Burst Control Revoke Timer may be disabled to provide for an unminterrupted
session between parcticipants. This mayv be particularly useful where an initiator of a

session does not often speak.

[Para 63] F1G, 10 illasirates a set of exemplary extensions to PoC signaling protocel
through a use of a new media type and attributes in order to better allow adjustment of the
PoC conununications network’s behavior to a full duplex service expenence in
accordance with embodiments of the present invention. Az for FIG. 9, FIG. 1 ilustrates
an example modilied $I1P INVITE message 1000 using Session Inittation Protocol (SIP)
and Session Description Protocol {SDP) in accordance wit the twelfth operational method
as described above. Those skifled in the art will understand that multiple options are
available for extension of the SDP {o contain the relevant data for thig present invenlion,
mcluding but not limited 1o, the addition of a new media tvpe (m) 1002 and the

sinwlianeous use of the “a=fmip.” attribute 1004, as tHustrated herein.

Para 64] While thig invention hag been described in terms of several preferred
ambodiments, there are alterations, permutations, and equuvalents, which fall within the
scope of this invention. T should also be noted that there are many alternative wavs of
implementing the methods and apparatuses of the present mvention,  Although vanous
examples are provided herem, 11 18 intended that these examples be itlustrative and not
finuting with respect o the mvention. Fuarther, the abstract s provided hereim for
convenience and should not be emploved to construe or limit the overall invention, which
is expressed in the claims. Suill further, unless explicitly stated. any method embodiments
described herein are not constrained to a particular order or sequence. 1t 18 therefore
mlended that the following appended claims be interpreted as including all such
alterations, permautations, and equivalents as fall wathin the troe spisit and scope of the

present invention,
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CLAIMS
What s clanmed is:
i, A method for providing a full duplex media service over a conununicalions

network emploving simplex media paths, the method comprising:

establishing a first simplex media path and session over a first {ermunal using &
communication protocol;

establishing the at feast one addiitonal simplex media path and session over at
least one additional ternunal vsing the communication protocol; and

ubilizing the first simplex media path and session with the at least one additional
simplex media path and session o provide the full duplex media service between the
Grst terminal and the at least one additional termunal.
2 The method of claim 1 further comprising:

alter establishing the first simplex media path and session. processing media on
the first termunal;

after establishing the at least one additional simplex media path and session,
processing media on the at least one addiional termunal.
3. The mwethod of claim 1 wherein the commumication protocol is 1P muoltimedia
subsvstem (IMS).
4, The method of claim 1 wherein the communications network is a Push-to-Talk
over Cellular (PoC) network and wherein the fivst simplex media path and session and
the at least one addstional simplex media path and session are Push-to-Talk (PTT)
SE88I0NS,
3. The method of claim 4 wherein the PoC network includes:

a PoC server for handling commurieation between the first termunal and the at
teast one addittonal terminal,
. The method of claim 3 wherein the first ternunal and the at least one additional
ferminal each include:

a PoC chent for communcating with the PoC server; and

a user terface for providing user mput to the PoC svstem and for providing PoC
system oulput 10 a uger.
7.
group consisting ofl Sesston Inttiatton Protocol (SIP). Real-Time Transport Protocol

(RTP). and Real-Time Contro} Protocol (RTCP).

The method of elaim 1 wheremn the communications protocol 1§ selected from the

I3
S



WO 2008/141087 PCT/US2008/063057

& The method of claim 2 wherein the media s selected from the group consisting
of: audio data, text data, 1mage data. and video data.
9, The method of claim 1 wherein the wherein the first simplex medig path and
session and the at least one additional sumplex media path and session are Voice-over-{P
{VolP) sessions.
10, A method for providing a full duples media service over a Push-to~Talk over
Cellular (PoC) network employing multiple Push-to-Talk (PTT) sessions, the method
comprising:

mitiating a frst PTT session over a {irst terminal using a communication
protocol:

gstablislung a second PTT session over a second terminal using the
communication protocol;

processing media on the second ternmunal;

processing media on the {first ternunal; and

ulitizing the first PTT session and the second PTT session to provide the full
duplex media service between the first termunal and the second termunal.
1. The wethod of claim 1) wherein the commurication profocol is a Session
Intiation Protocot (SIP)
i2, The method of claim 11 wherein the inttiating the first PTT session includes
sending a modified SIP INVITE message 1o the second terminal, and wherain the
establishing the second PTT session is automatically tnggered when the second terminal
recelves the modified SIP INVITE message.
13, The method of claim 12 wheremn the modified SIP messages include parameters
related to foll duplex media service features.
14, The method of claim 13 wherein the parameters are selected from the group
consisting of. a manual require mode parameter for forcing a manual answer on the
second termunal, a manual answer overnide parameter for forcing an auto answer on the
first ferounal, a talk burst control mactivity timer parameter for configuring a talk burst
mactivity timer, gnd a talk burst control revoke timer parameter for configuring a talk
burst control revoke timer,
13, The method of elatm 14 wherein the talk burst control mactivity timer and the
tall burst control revoke timer are disabled o provide uninterrupled media flow between
the {irst ternunal and the second terminal across the first PTT session and the second

PTT session.

b2
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16, The method of elaim 14 further comprising

establishing at least one additional PTT session over at least one additional
terminal using the conunenication protocol;

processing media on the at least one additional terminal; and

groupng the frst PTT session, second PTT session, and the at least ong
additional PTT session to provide the full doplex media service between the first
terntinal, the second terminal, and the at legst one additional ternunal,
i7. The method of claim 16 wherein the PoC network includes:

a PoC server for handling commusneation between the fivst ternunal, the second
terminal, and the at least one additional terminal, wherein the first ternunal, the second
ferminal, and the af least one additional terminal each include:

a PoC client for commuumicating with the PoC server: and
a user interface for providing user input Lo the PoC system and for
providing PoC system output to a user.
18 The miethod of claim 10 wherein the media is selected from the group consisiing
of audio data, text data, 1mage data, and video data.
19, The method of ¢laim 16 wherein the first terminal, the second tervunal and the at
least one additiongl termingl each mclude:

a protocol layer for handling a signaling protocol, a media oriented protocol, and
a madia control protocol;

a wedia service laver for processing media translerred over the PoC system;

a simplex service layver for handling simplex serviges; and

a multiple session service laver for handling full duplex services.

24 the method of claim 19 wheren the signaling protocol is System Signaling
Number 7 (§87).

21 The method of claim 14, wherem a 200 OK message 18 sent by the second
terminal in response to the modified SIP INVITE when a second terminal user responds
{0 a first levounal user’s invitation to jJoin the fivst PTT session.

22, The method ol claum 14, the manual answer override parameter 18 configurad 1o
suppress a tng tone to a first terminal user by the {irst terminal to a first terminal user
when recerving media from the second terminal.

23, The method of claim 14, wherein the parameters further inctude a full duplex call
follow-on request parmmeter configured to delay the second media path until the first

terminal sends the modified SIP INVITE requesting the full duplex media service.

[
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24 The methad of claim 10, wherein a frst PTT session SIP BYE message and a
second PTT session SIP BYE message are sent by a terminating one of the first ternunal
user and the second terminal user when the terminating one ternunates the full duplex
media service.

23 The method of claim 16, wherem the at least one additional PTT session 18
automatically terminated if the first PTT session and the second PTT session do not
exist,

26, The method of claim 16 wherein the at last one additional PTT session is
iriggered on recapt of a TRBCP FLOOR TAKEN message by the al least one additional
PTT session.

27 A simplex media service svstem contfigured for providing full duplex services,
the sysiem comprising:

a communication network for establishing and mantaining the full daplex
services, wherein the communication network 18 configured to provide simplex media
SETVICEs!

at least two terminals for receiving the full duplex services, wheramn the at least
two termunals include,

a protocol layer for handling a signaling protocol, a media onented
protocol, and a media controf protocol;
a media service laver for processing media transferred over the PoC
systeny,
a stmplex service laver for handling simplex services, and
a multiple session service tayver for handling full duplex services.
28, The svstem of claim 27 wherein the commumcation network mncludes a 3G
Partnerstup Project (3GPP) wireless IP Multimedia Subsystem (IMS).
29, The svstem of clamm 27 wherein the communication network inchudes a wired
Advanced Intetligent Network {AIN}.
30, Thesvstem of claim 27 wherein the commanications network is a peer-to-peer
network.
31 The system of claim 27,
wherewn the stgnaling protocol utitizes modified SIP messages,
wherein the modilied SIP messages include parameters related to Tall duplex

media servige, and
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wheretn the parameters are selacted from the group consisting oft a manual
require mode parameter for forcing a manual answer on the second terminal. a manual
answer override parameter for forcing an awto answer on the first leromnal, a talk burst
conirol inactividy timer paraneter for configuring a talk burst inactivity timer, and a talk
barst controd revoke tumer parameier for configaring a talk burst contral revoke timer.
32. A method for providing a first full duplex media service over a first
commuaications nebwork emploving simplex media paths with a second Full duplex
media service over a second conununication network, the method comprising:

establishing a first simplex media path and session over a first terminal using a
communication protocol;

gstablislung a second simplex madia path and session over a gatewav using the
communication protocol, wherein the galesvay is configusred 10 bridye the first
commumications nebwork with the second communications network, wherein the second
communications network includes at Teast one full duplex client; and

ulitizing the first simplex media path and session and the second sunplex media
path and session to provide the full duplex media service between the first terminal and
the at least one full duplex client through the gateway.
33, The method of claim 32 {urther comprising;

gstablislung a third simplex media path and session over a second ternunal using
the communication protocol;

utilizing the first simplex media path and session, the second simplex media path
and session, and the third simplex media path and session 1o provide the full duplex
media service batween the first terminal, the second {erminal and the at least one full
duplex client through the gateway.
34, The method of claim 33 wherein the first commumcations network is a Push-to-
Talk over Cellular (PoC) network and wherzin the first simplex media path and session,
the second stmplex media path and session, and the third stmplex media path and session
gre Push~o-Talk (PTT) sessions.
35, The method of ¢claim 34 wherem the PoC network mcludes:

a PoC server for handling communication between the first ternunal, the second
termunal, and the gateway.
36, The method of claim 32 wherein the gateway is conligured to act as a proxy for

the at least one {ull duplex chient.
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900
r'e

INVITE sipad-hoci@sonimtech. com STP/2.0

sip: karlmutchi@isonimtech come tag=9e98
To wsiprad-hocisynergy . com>

Max-Forwards: 70

—

Rennte: <sip: 1001523356 53000 transport=udp:lr>
Accept-Contact: *+g.poc talkburstrequare explicit
Session-Expires: 180 refresher=uac

Min-SE:7

Supported: timer

Require: pref

User Agent: PoC-client/OMATL.0 Sonim

Allow: REGISTERINVITE.BYE.CANCELNOTIFY ACK.SUBSCRIBE, PUBLISHUPDATE

Contact: <sip karlmutchia 10,13 253.56:7001 >

P-Alerting-Mode: Manual

Content-Type: multipartmixed, boundary=m

Content-Length: 696

Content-Typerapplication/sdp

Conttent-Length:377

v

o=gonimtestO? O O IN P4 10.15.253.56

s=Pol-Cali

c=INTP4 10.15.253.56

=0 0

nr=audio 7002 RTP/AVP 97

a=ripmap: 97 AMRRO0O/]

a=imtp 97 mode-set=1; octet-align=l

a=pime: 164

F=maxplirne: 400

a=+g, poc.tatkbarst

meapplhication 7003 UDP TRCP

a=fmip TBUP quening=(; th_prionty=1; timestanmp=0; tb_gramed=1: poc_sess_prioniy=0;
poc_fock=0

a=TBCT: revoke=0, imeout=0r— 802

Content-Type:application/resource-fistsHxml

Content-Length: 183

fAdditional Content Nat relevant 1o this presexd invention]

FIG. 9
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1000
s

INVITE sip:ad-hocigsonimtech.com S1P/2.Q
From: <sip:karlnnschi@sonimiech. com=1ag=e98
To: <siprad-hocdisynergy .com=>

Max-Forwards: 70

Via SIP/2 0/UDPE 10,153,253 567001 branch=z9hG4bK 9eo0
Call-1D: 997 10,135,253 56

CSeq: 1 INVITE

Route: <sip: 1015233 56:5066: wansport=udp lr>
Accept-Contact: *;+¢.poc.talkburstreguire;explicit
Session-Expires: 180 refresher=uag

Min-SE:7

Supported: timer

Reguire: pref

User Agent: PoC-client/OMAL ) Sonim

Allow: REGISTERINVITE BYE CANCEL NOTIFY ACK SUBSCRIBE PUBLISH UPDATE
Contact; <sip karbmutch@ 10, 13,253 36:7001>
P-Alerting-Mode: Manual
Content-Type:multipart/mixed;boundary=m
Content-Length: 716

Content-Type application/sdp
Content-Length:397

vl

omsoninestO? O 0 IN P4 10.13.253.56
s=PoC-Call

e=IN P4 10.15.253.56

=0 O

oemgudio 7002 RTRAAVP 97

a=riprmap 97 AMR/BO00/

s=fmtp: 97 mode-set=1; octet-align=1

g=plinge: 161

F=maxptime; 400

g=+g. poc. talkburst

wy=apphication 7003 UDP TBCP

poc_locks0
m=service TBC R 1002
a=tmip: TBCT revoke=0, timeout=0; [Additional parameters related to method pvelvej—~1004
Content-Tyvpe application/resource-tists-+xml
Content-Length: 183

[Additional Content Not relevant to this present investion]

FIG. 10
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