METHOD AND APPARATUS FOR PROVIDING PRESENCE
INFORMATION IN SUPPORT OF WIRELESS COMMUNICATION
SERIEES RELATED APPLICATIONS IBM | | This applicatiéf Tl {15
benefit of the earlier filing date under 35 U.S.C. 119(e) of U.S. Provisional
Application Serial No. 60/698,192 filed July 11, 2005, entitled "Method and
Apparatus For PriadddingIPresensg RAfRANabROR BROPAID DI WVireless
Communication SERAESTHEErHRAGATIGMNIEN RIABORGrated by
reference. FIELD OFMIXHEERVENIMIWNIOAZTIOM 8 elition relates to
communications, and more particularly, to pro ding presence information
within a radio communication system. BACKGROUND OF THE
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[Systenish{eHn RRRAGISRES H DSy Siem T s weRiasfladadvision Multiple. §119(e)
Access (C'DMZ}%g networks), or Ti %Di\gsion Mlglgple Accessé]TDMA

oh StoFKEY BB dEP RN T HRE SR EENCE &1 ¥dBility 'ald Ogﬁﬁeeﬁ%ﬁ&‘hfleﬂmd

asetilisenic oS and fRRldPRdivs BonveRience Ragspanietsighilicatthunication

doptio A Wi ber of consy ted mod
ST  GEHSH  ER BT BEr AR HEBE To promote greater

adoption, the telecommunication industry, from manufacturers to service
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EERNMIMURICAEOINNERODO)s that underlie the various services and features.
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Push-To-Talk Over Cellular (PoC) service is a two-way form of

communications that allows users to engage in inunediate communication

with one or more_users. PoC service is similar to a "walkie-talkie"

%SMS’&W}% gﬁiﬁr@%\émg%ﬂon, a talk session with an individual
juserorhmadeashaniiads intaiad. Regeivingipasticipastisshear thgread spectrum
sender's voice eijther without any action on their part (auto-apswer mode), . . .
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from manufacturers to service providers, has agreed at great expense and effort to develop
standards. for communication protocols that underlie the various services and features. One
area of service has received significant attention, that of Push-to-Talk over Cellular (Po(C).
Traditional approaches have not provided for adequate indication of a user’s availability

within the network.

jt4hd] Push-To-Talk Over Cellular (PoC) service is a two-way form of communications
that allows users to engage in immediate communication with one or more users. PoC
service is similar to a “walkie-talkie™ application in that by pressing a button, a talk session
with an individual user or broadcast group is initiated. Receiving participants hear the
sender’s voice either without any action on their part (auto-answer mode), or may be notified

and have to accept the call (manual-answer mode) before listening to the sender’s voice.



SUMMARY OF THE INVENTION [0006]These and other needs seek to

be addressed by embodiments of the invention, in which an approachis
BYRZEATEATIAP more effectively determining presence of userstihalB2006/001915
communication network. 10006alln a first aspect of the invention, there is
provided a method comprising: determining an event affecting availability
Fsraussrafitl Ovanedesmaniwieafi shinsiootk comaraisahenalerinalning presence of
ORfgyLed te.Hilize a group communication service supported by the
communication network; checking setting of an incoming session barring
lingicaten GerrRsPaRding: tq thetermingl, i the: INEOMIRERSESRI9N determining
barring, indicator specifies that the terminal is configured to not accept i
THEBRTAY POUPESHihUHCAIGH SesdfortsBebTafift the Prediicavithin a radio
deermatianhagachon the setting of the incoming session barring indicator,
wherein the presence information is used to determine availability of the
terminal for the group communication service; and generating a message
including information on the event, wherein the message is used to

provide presence information regarding the terminal. 10006b1In a second
aspect of the invention, there is provided an apparatus comprising: a
processor configured to determine an event affecting availability of a

terminal over a communication network, and to generate a message

including information on the event, wherein the message is used to

provide presence information regarding the terminal. [00061In a third

aspect of the invention, there is provided a system comprising the

apparatus as disclosed herein and the presence server. [0006d]In a fourth
aspect of the invention, there is provided a method comprising: registering
with a communication network to communicate over the communication
network, wherein an event associated with the registration is used to
determine availability for a communication service supported by the
communication network, an application server generating a message

including information on the event, wherein the message is used to

provide presence information relating to the communication service.

[0006e1 In a fifth aspect of the invention, there is provided an apparatus
comprising: a processor configured to initiate registration with a
communication network to communicate over the communication network,
wherein an event associated with the registration is used to determine
availability for a communication service supported by 3



the communication network, an application server generating a message
including information on the event, wherein the message is used to
provide presence information relating to the communication service.
[0007]According to one example embodiment of the invention, a method
comprises determining an event affecting availability of a terminal over a

SWR@@pﬁqg@qmﬁN{I%method also comprises generating a

message including information on the event, wherein the message is use
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i.prog:e_ssor configured to detuer@ine an event affecting availability of a
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rotaelading infarmationspacthe evenivéhniermessage isouskd torpedvideomprising:

resence information regarding the termipal. J000 cord "
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availability for a communication service supported by the communication
comstwonkinenia tisticemonabersr e Mt dfss ™ e 83l iR G heaIPh ARG fies
handesyent: thednessagadsiuseddgPiavdaiyesencednfafimationn sessions;

relating to the communication service. [0010]Accor H’lg o Xet another

seoRa RSB URAEHH BHE SRVGHOAT ¥ appilaflls Ko MSTIREE 4o on barrine
inRregessaherntigyredrtadnitialgsegisisaticnusith e commuinicatiariabetiyork the
to communicate over the communication network. An even iate .
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indenvigsosuppottandy, thédem thanicatiaw ietwotkioAneailicatisncseriermation
re%gpdgl%tt S ,elrgqclans?ﬁgge incll_Jding inf_ormatior_l on the event. The_ message is
se provide presence information relating to the communication
1Hch¢e. In a second aspect of the invention, there is provided an apparatus

comprising: a processor configured to determine an event affecting availability of a
terminal over a communication network, and to generate a message including information
on the event, wherein the message is used to provide presence information regarding the
terminal.

[6006¢] [n a third aspect of the invention, there is provided a system comprising
the apparatus as disclosed herein and the presence server.

160064d] In 2 fourth aspect of the invention, there is provided a method comprising:
registering with a communication network to communicate over the communication
network, wherein an event associated with the registration is used to determine
availability for a communication service supported by the communication network, an
application server generating a message including information on the event, wherein the
message is used to provide presence information relating to the communication service.
[6006e] In a fifth aspect of the invention, there is provided an apparatus
comprising: a processor configured to initiate registration with a communication network
to communicate over the communication network, wherein an event associated with the
registration is used to determine availability for a communication service supported by

3



[0011]Still other aspects, features, and advantages of the invention are
readily apparent from the following detailed description, simply by
illustrating a number of particular embodiments and implementations,
including the best mode contemplated for carrying out the invention. The
invention is also capable of other and different embodiments, and its

mSavsral Aetails.capbemodiieginvadaus.aRyiods sesnects, abiswigeoutcluding
__departing from the spirit and sf&[%ope of the‘inve%tion. Acgqordingelx thef _
inlgrEiRgs AnP o EERpYITAFR W HRSShATdRA5Y iR B AVe Fhhature. an ation
relach @sorestrictiveun W@@0@WR07170PCT/1B2006/001915 BRIEF

%FCR'PTJQ%QE HE DRAVUNGS di2ldthednvantion isvlisssiated Bihod

way of example, and not by way of limjtation, in the figures of the .
com&%&wwmwwﬂhaﬁfﬁ?&yww%%&iéﬁc@ AGTHEFATS PEREF (S iAo
neBlRMentsantinowhich cithldt Genkisiagliagran of adadiog information on the
SR %ﬁ@#&%“?ﬁeS%Sts%@oef:%s_sld?&%%“ 5 _?&@C{ﬁ%@ﬁ@éﬁﬂ%ﬁﬁ%ﬁlq@gnmng the
_ _I’Ibl_,l €s, in accordance with an embodimerit of the invention; htl'FIG. 2
teiganaliagram of a registration procedure for the terminals in the system of

(06881 1; 100A8LkIGES 3hame:-3Raatplflowsbarisnf pfoseasesdon provipingtus

exte_z,nded presence informatign, in accordance with an odi t.of.the
CREHTor: POCPIE: 418 ADr i Brt Loy P D or o
te@elalanEPoCyanchijestiorenchpablant suppomRATResErednsaripe pfprmation

oRGRerdanse with anesembadimentof yasvﬁaxeps'@aac%omfza;ﬁt@n5,~&%admg the
dlagram of hardware that can be used to implement various embodiments
tegPthdl-invention. 100FIGs. 6A and 6B are diagrams of different cellular

[owshile phonecsysimscapaible eksupporingodariousdnibo dirratien o theethod
céﬂa\f)%gg(s)ni‘egistering with a communication network to communicate over the
communication network. An event associated with the registration is used to determine
availability for a communication service supported by the communication network. An
application server generates a message including information on the event. The message
is used to provide presence information relating to the communication service.
{0010} According to yet another example embodiment of the invention, an
apparatus comprises a processor configured to initiate registration with a communication
network to communicate over the communication network. An event associated with the
registration is used to determine availability for a communication service supported by
the communication network. An application server generates a message including
information on the event. The message is used to provide presence information relating
to the communication service.
[0011} SGll other aspects, features, and advantages of the invention are readily
apparent from the following detailed description, simply by ilustrating a number of
particular embodiments and implementations, including the best mode contemplated for
carrying out the invention. The invention is also capable of other and different
embodiments, and its several details can be modified in various obvious respects, all
without departing from the spirit and scope of the invention. Accordingly, the drawings
and description are to be regarded as illustrative in nature, and not as restrictive.
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00191 FIG. 7 is a diagram of exemplary components of a mobile station
capable of operating in the systems of FIG-s. 6A and 6B, according to an
EYRTSHIREAT LT the invention; and 10029 FIG. 8 is a diagram 8f &AB2006/001915
enterprise network capable of supporting the processes described herein,
according to an embodiment of the invention. DESCRIPTION OF THE
THREF BRI EIPE MBI VIERPRABINGAN apparatus, method, and
software for providing presence information attributes in a radio
[EBhin e snsntigpsie il urertd dorinen of s irapblowihgad dscrigtiohlifoitatien, in the
RMEROILSIRS SXRIRNAHARL NHRRHINSSRERIIC ARlalls.a08 S8k IMID RIGeEOimilar
provide a thorough understanding of the invention. It is apparent,
Habrattqdionkidkilled in the art that the invention may be practiced
é/f\g“nguégi ese _specg'{l%c details or with an equivalent arrangement. In other
Instances; welf-nSiE diuctur et P ABHEBL s REIH Bl SERRIE S ended
piesandn nftendtoaveituinne cessamitvRBSGHIRE Shtdavestiosr 408220 ton;
Although the various embodiments of the invention are described with
| #€$bcflG. & PushiifgrdralkQuep CeltidarfBesefvicawithaisnsgadhe system of
pegtrum cellular network, it is recognized and contemplated that the
inverition has applicability to other group communication services and
Fali orks. R y h the invention is discussed with )
B R L RS H e R pesenee
- ippEmalivpnstaskdaics ebogrizbddipan e hordiveatioskill in the art that
the invention has applicability to any type of IF based core networks
HithizinG Girbisco Ainstmrcation protstoPagadoilieic onterfplhted @ aaryhitecture
<YRBIOTsesTeaRlsimentaralaco, RNk ERINRRTING TASKaMES: o e
_(IETF) Session Initiation Protocol (SIP) or International
HEREBImmunication Union (ITU) 14.323 protocol, can be utilized to
f@_(a,g[ij%ﬁhe various embodiments of the invention. [00231 Further, the )
Fabproddh: atchrdingfsitiotls BREWarPamBuYiferitichdecipplsment various
emedbnas fos tissemination of presence information attributes over the
3GPP (3ed Generation Partnership Project) IMS (IP Multimedia
| BlibsyEiempanth8GPR2 (g GengrditibrRartiarshipoBiejektd) MMEhs capable of
i ia Domajn).networks. 1-MS provides IP Multimedia services,
S%%%J%r%%%%s%&gﬁ%%g SVtglrellﬁi\éernr?é(inProtocol) or packetized voice
epdls, | e ing. (IND, e c )nications, etc. to
ble e e oy R e s cspoante of
opsipingdniee SirTemAg b btse 6L witlciBisamording lip deseribetiirintdrhetinvention;
akngineering Task Force (IETF) Request for Comment (RFC) 3261 (which
is incorporated herein by reference in its entirety). [00241 FIG. 1 is a
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d%resp?nce informatign attributes, in accorde_mc_e with an embaodiment of the
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services for access terminals 103, 105. In an exemplary embodiment, the
wireless access network 101 supports a group communication service -
e.g, Push-To-Talk Over Cellular (PoC) service; as such, the terminals 103,
105 are configured as PoC clients (i.e., PoC terminal). For the purposes of
illustration, the PoC terminal 105 is served by a remote PoC network 107.
100.251 An important aspect of the PoC service is determining presence
(and thus, availability) of the terminals 103, 105. Presence availability is
supported by a presence server 111, which is an entity that accepts,
stores, and distributes presence information. The presence information,
according to one embodiment, can be supplied by an application server
109 to a presence server lll for publishing to the terminals 103, 105 (i.e.,
watchers).



Each of the PoC terminals 103, 105 can support such hardware

capabilities as a speakerphone and/or headset as well as software that
pPEAEESHE Lapability for the user to configure the PoC temfiffal 182404/f5 915
to accept session initiations immediately and play out the media as soon

as it is received without requiring the intervention of the called user. This
mode of operation is known as auto-answer mode or automatic mode.

%’é%f"! %Eprr y-& ively igLire terminal 103, 105 to first
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UA, the PoC termina 5 can establish a session to one or more
ogif Y AvesirRDensesusly o ttsamhihadmieation can be initiated by the user
.%Qushing a "talk" button. SIP PoC terminals 103, 105 can support
IVeridud Bipuph dery woiviin grbatiorr e oidhs invgamion o meshed suithmespect to a
Feq9-7 )/ Ol teleRnoBly RFEFRIRG e SRRUICETHME SHRAING SQMIBCSIRIGY) ndRR Ik, it is

user _mag at times want to disable the acceptance of Push-To-Talk
EREIERS, Wil eCraSEIRINGTS | Bk didte redcBF Bhe et rmBREGIHERSI HRiked erowp

coafviEgsa v eRiNe:P ohderminahiscarfiguresiiadali ACGERLATY ASORIBRton is
Push-To-Talk sessions, this configuration is referred to as Incomin o
Iﬁ%)z@ﬁummedm
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Dhgiditignatiyoihe HSeranwishio GRYA6EBHISeEMIDMNES aRBRL terMiRdikion has
V\{iir{lt" ,Incoming@?eﬁiﬁ&on Barang enablgrd. In‘t,h.i:s scenario, the user can
ERATF AN QAR PEFSBhHI A G RIS OYRES (UEHBE AEA R HAN Y e protocols.
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stinatio terminal has enabled Incomipg Session Barring. If a user. .
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Loanfiglifel tHé P68 Grtemninabaohto witept tanyrindoming Yastant Berstinahis of the
.Aler%S' this is Icnown as Instant Personal Alert Boning (JAB). [On91 To
IRVENILOT. . . . . . .

prowge the user with a satisfactory communications experience, the initial
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‘the time the user receives an in on to speak, must be minimize
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requirements in support of the PoC service. In particular, the "OM pen
HordsneimifintesiZp MadhRdsliimde dvamiy aefiesthEV eserides I’ Multimedia
stMarmationsiement callad ARRICANEN BREAHCPIMBUBNIINY 1 LRIHEIEMENRE calis,
.indicates whether it is possible to receive an incoming communication
Pegbl SRS e &P e BFfSENSEN IR BRPHIEVIBE T that Wespacmebije rlsvices. TMS

X2RPIe; ARSIt 88 IRIMNAPARRIBRIPYisianed Wi Ne-Re%], which is
service and satisfies one or more_conditions (e.g., being within coverage
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(Ratdvwware amcior s olaseraeniigriationsle it ifies eaarayguld be

J!a}y%tlafl% for the PoC service. However, if any of those conditions were ,
Hortrublthd dSet WEETABE b haRATabIE AT e STIA SFetdmogting extended
pRiMiRE Ergnablecn alseislefines thabibenchpplisatioershetifierd vailabilityeiSion. A
to be maB%Jed to a Ere ence. Infolination Data Format (PIDF) data format
S A TS BT SR RTSY AR R R R SV R LRE S B dRARBaE 05- 105-
and <service-description>. However, it is recognized that such a scheme

is unduly restrictive. That is, using the-binary <basic> "open" and "closed"
values for availability, the watcher's knowledge is limited with respect to

what can be expected for the future value of the availability. 1011311 In

case of the OMA PoC service, the availability of the user is set to "closed"

when the user deregisters from the network, but it is also set to "closed"
" whan tha 1icar tiirne nn the Incomina f[|accinn Rarrina (IQKR) flaa (or



WO 2007/007170PCT/1132006/001915 into the Active state 203. The

state machine 200 remains in the Active state 203 if there is at least one

SR EAREBYUMY to the address-of-record. When the last contact€XBiELsER1913

is removed, the registration transitions to the Terminated state 205.

01.125I According to an embodiment of the invention, the application
Isemverct@9riafy-|Grijdante subseliser todiwe registrdtiorDevemtports a group

ackage. A natification is e the subscribers r@rﬂ any. event
D o Ty pc A S B et e
teventds dfiihtéfsstrincluderegistePed, cbfresiied, ExpirednimitegiBterdd pngoses of
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Terminated state , can bé mapped to presence information.

iryhes, for ONA R Oe?sp%%{vlﬁe@@@H@”%&Y@B'%’i'HXt%%HE%ti%?eﬁéﬁce (and thus,
d I InCo

efined to represent the following state information: ISB ing

agglebidiyBafrihg)lcamBdinsht PérsdhietcntereBalinGly anduproriseximanpresence
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reached. | rktril FIGs. 3A and 3B are flowcharts of processes for providing
PEsElE c ipraisEinBe 1ATEFREIOR, AcattbrIANeatwiE dif eibdisin BN tsf thelication
sEVENIINAGrerding 49-vne Abodimeake g dveRiian, b8 applicalionichers).
server 109 can follow the IP Multimedia Subsystem ([MS) architecture.

ifihe intesactiontkepecapihnapnication server Hed (@h, IBefwsRrvepkiantes as a
the, presence sFrver 111 in praviding presence information is explained as

SPEBWE A0 T 8f85°503S e A5 pEaTRsh GahaP T SAmsStiid Forty user to
ctegigiration siate-auant paskage@sdaresaiepdaiaseiaveatiiensiaieblay out
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o PRGOS OO TG FBt o, So G i e pr This
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trict, prescribed format, - €.9., Pr formatio ta Format (PIDF).
ST 0R Vo TR <R o cUrRa R et e v
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their entireties. Recor INg to an'embodiment of the mveﬂtloﬁ, e
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regis n state is mapped to presence availability (per step
DsEvshye WO .200 198 7is 78PCTYB 20060009 tdhrovidnglanaatiditiomathat use of a

S @éﬂ@r%@f(@i%{i%'}h%ﬁa{é}? presence information is published according
o the prescribed format, as'in step 305. 100-0qg Alternatively, the

iapplication seme @%@gt%ﬁiﬁaYO@,aY%ﬂaﬁmkﬁ%vﬁd&%ﬁéﬁ% SlateSession Initiation

information (a scenario described In FIG. 3B). For instance, assuming the
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106,In accordance with an embodiment of the invention, the presence

server 111 utilizes the Presence Information Data Format (PIDF) to collect )

prESENE&YHfSrmation. The PIDF is defined in RFC 3863, entitféd /152906/?01913

"Presence Information Data Format (PIDF)" (which is incorporated herein

by reference in its entirety). Thus, the PIDF, in an exemplary embodiment,

Egﬁ'zﬂe addienad it negistmariorishtéaeobturingustatetaniks a PoC terminal with the
1an-Ratticipation information. T, ib arkup Language (XM

e L O O e hpbronl

Sl&hipidiy ehmomrierindisrtethsteRooPeusiveds svegistraiinistatePersonal Alert

SharEReIStAR T AR RS BSSIAN-RATHEPALIANZ.$3] b&&ﬁgﬁ'ﬂﬁdm}ﬁl"ggg&m Barring.

Table 1 describes an exemplar), X_ML (eXtensﬁg:)Ie Markup anfUageB

Kchushn it iachsabbs e vsrsivrrea O TevioddingonalT e e sthexesschemantigure

fiar getNRMLSNAGe T UFIZAMARAL S XRLiRS: @%&EQI%HE%E, this is known as Instant
%rﬁns:xs:"h%%gw.w .0rg/2001/XMLSchema

ALl SRR kMRS xmI: ns:pidf:oma-pres” -
ementFormDefaylt="qualified" attributeFormDefault="unqualified" o
@E@ﬁ%’lrﬁﬁg %r}%‘@s“ﬁ‘?rth‘@“%msﬁﬁ&?&ﬁ’é SAHBUBISHIPREngsperience, the initial
sexsimpabiiamespaaeyn fipi sy TONMLARSRINAINSSRBES: the time the user
schemaLocgtioQ ttp://www.w3.0rg/2001/xml.xsd"/> <xs:;annotation>

icd!

o ST hg B 5 SEfie AT o SR i ey s

<xs:documenta
destensiontestiiafobind target user.

jt20] The Open Mobile Alliance (OMA) has defined a collection of requirements in
support of the PoC service. In particular, the “OMA. (Open Mobile Alliance) Presence
SIMPLE enabler” defines the Presence Information Element called “Application-specific
Availability.”  This element indicates whether it is possible to receive an incoming
communication request using the specified service and device (if that is specified). For
example, if a presentity (e.g., terminal 103) is provisioned with the PoC service and satisfies
one or more conditions (e.g., being within coverage of the network 101, and being an
appropriate handset (in terms of hardware and/or software configurations), etc.), the user
would be “available” for the PoC service. However, if any of those conditions were not

true, the user would be “unavailable.”

{331 The “OMA Presence SIMPLE enabler” also defines that the “Application-specific
Availability” is to be mapped to a Presence Information Data Format (PIDF) data format
using the following scheme: <tuple>— <status>—»> <basic>—open/closed and <service-
description>. However, it is recognized that such a scheme is unduly restrictive. That is,
using the binary <basic> “open” and “closed” values for availability, the watcher’s
knowledge is limited with respect to what can be expected for the future value of the

availability.

[002Z] In case of the OMA. PoC service, the availability of the user is set to “closed” when
the user deregisters from the network, but it is also set fo “closed” when the user turns on the

Incoming Session Barring (ISB) flag (or indicator). These two cases represent different user



WO 2007/007170PCT/1132006/001915 Presence Data Model
</xs:documentation> </xs:annotation> <xs:element i
WERELEGration-state"> <xs:simpleType> <xs:restriction PCT/B2006/001915
base="xs:string" <xs:enumeration value="active"/> <xs:enumeration
value="terminated"/> </xs:restriction> </xs:simpleType> </xs:element>
belegieterhentitinte=CHdrorsteltd tharx SssimplaTippd Hecxstiss rictiomn these different

—n . H " . H —n H n > < . H

eé&@fewﬁﬁesmé‘ﬁseﬁ‘;u%@é’gr{]s%;%ﬁ?'Eh‘e’%!r%%ﬁe‘%‘%%‘ﬁeeépecﬁ%aetr}ﬂg‘%@thosrér may not be
value="terminated"/>

available anytime soon (e.g., the user may be on vacation and the device is turned off).

However, when the ISB flag is set, the watcher can expect that the PoC user’s unavajlability

is only temporary. In other words, the user will be available relatively soon (e.g., the user

may be in an important meeting, and therefore, has turned on the ISB since the user does not

want to be disturbed/interrupted by anyone).

{1235}) The approach, according to one embodiment of the invention, extends basic, binary
type of availability with registration-state, barring-state and session-participation
information indicating further details of the availability information. In an exemplary
embodiment, this information can be derived from the Session Initiation Protocol (SIP)
registration state event package. As explained earlier, the terminals 103, 105 can cmploy
SIP to establish and tear-down communications sessions between them. An important
function of SIP is the registration operation, which provides the binding between a SIP
Uniform Resource Identifier (URD) (i.e., an address-of-record) and one or more contact
URIs. The SIP REGISTER method permits a user agent to manipulate registrations; for
example, contacts can be added or removed, and policies can be implemented to prevent
unauthorized access. Under the SIP protocol, registrations expire after a certain period, and

thus, require refreshing to be in effect.

FIG. 1. The registration state event package is detailed in IETF RFC 3680, entitled “A

[034] FIG. 2 is a diagram of a registration procedure for the terminals in the system of

Session Initiation Protocol (SIP) Event Package for Registration,” which is incorporated
herein by reference in its entirety. RFC 3680 defines the following event states: Init
(“Initial”) state 201, an Active state 203, and a Terminated state 205. However, only Active
state and Terminated state are useful for determining presence availability. The finite state
machine 200 for the registration procedure is illustrated with the events that are pertinent to
providing presence information. This finite state machine 200 represents a per-contact state
machine, such that the machine is instantiated when the contact is registered, and deleted
when upon removal of the contact. When there are no contacts registered to the address-of-
record, the state machine is in the Init state, When a coniact registers to the address-of-
record, the state machine 200 transitions from the Init state 201 to the Active state 203. That

is, when a new contact is added, the finite state machine for it is instantiated, and transitions



~ </xs:restriction> </xs:simpleType> </xs:element> <xs:element

name="sess on-participationr> <xs:complexType> <xs:seguence> )
HE: 18R hame="basic" type="basicType" minOccurs="0"/BCT/IBH06/001915
<xs:element name="max" type="emptyType"/> <xs.any
namesoace=44otherr processContents="lax" minOccurs="0"

HaxXtsceaise tRbciRdedystdseadieRbe seainebmpoATypestate 203 if there is
S/ xsglemepizmthaimpIe THREAGNR-FPasSIg Iy PaY RS HRSIIGHON . .« expires or is

base="xs:string" <xs:enumeration value=ropenr/>
removed, the registration transitions to the Terminated state 205.

jSE] - According to an embodiment of the invention, the application server 109 (of FIG. 1)
can be a subscriber to the registration event package. A notification is generated to the
subscribers when any event occurs in either the address-ofirecord or per-contact state
machines. The events of interest include registered, refreshed, expired, unregistered and
rejected. Certain registration states, e.g., Active state 203, and a Terminated state 205, can

be mapped to presence information.

{4036 Further, for OMA PoC service, additional availability information are defined to
represent the following state information: ISB (Incoming Session Barring), IAB (Instant
Personal Alert Barring), and the maximum number of allowed simultaneous {or concurrent)

PoC sessions has been reached.

[4437] FIGs. 3A and 3B are flowcharts of processes for providing extended presence
information, in accordance with an embodiment of the invention. According to one
embodiment of the invention, the application server 109 can follow the IP Multimedia
Subsystem (IMS) architecture. The interaction between the application server 109 (e.g.,
PoC server) and the presence server 111 in providing presence information is explained as

follows.

[HE8] In step 301, the application server 109 can subscribe for a registration state event
package, as to receive updates of event (or state) changes. It is recognized that the
registration state could be viewed as one kind of presence information, but it is not directly
usable for presence, as the presence server 111 expects all publications to be provided in a
strict, prescribed format — e.g., Presence Information Data Format (PIDF). The procedures
on how an application: server subscribes to the registration state event package is detailed in
3GPP TS 34.229 and 3GPP2 X.50013-004-A, which are incorporated herein by reference in

their entireties.

{039 According to an embodiment of the invention, the application server 109 utilizes the
registration state (e.g., as defined in RFC 3680) as input to presence information. In other

words, the registration state is mapped to presence availability (per step 303), ‘{herf:bjf



<xs:enumeration value="closed"/> </xs:restriction> </xs:simpleType>
<xs:complexType name="emptyType"/> </xs:schema> Table | Inone
HAMBIEHE'PoC user becomes unavailable due to unregistrtibEp2006/001915
<registration-state>terminated<registration-state> is mapped from the
registration state event package;

repadiing astaiistionsinated dbarendditate MNiscm dppedsiiom therBaGon is published

2865Hngs %%Q&;P&Eﬁ@_g&fd[ﬂlg{eaé 1%@9;!?53%9 associated XIVIL: <?xml

version="1.0" encoding="UTE-8!? <presence

jminsAueietaram kAt Ridiver 109 itself may have the knowledge of the state
. Xmins:op="urn:cma:params:xml:ns:pidf.:oma-pres

IR S S SRR T EIG D) <& anittaes 28 miagshegpplivasion server
120Q¢ /@%@7&%@5{/{@@%/&011@%6%%%%%9§é’é’aﬁi€ﬁy<éﬁtﬂ¥é‘§%c server 109

<op:registration-state>terminated</op:registration-state> '
using a PoC seftings event package. Under this scenario, the barsing state, i.e. the state of

the ISB or IAB indicators, as set by the mobile terminal 103, is determined (step 311). In
another instance, assuming the application server 109 is a PoC server, the PoC Server
determines if the PoC User reaches the maximum number of allowed simultaneous PoC

sessions (step 311).

[043]  When the application server 109 knows the state information, the application server
109 can directly map the attribute to the appropriate presence format and publish the

attribute as presence information (as extension of availability), per step 313.

{42 In accordance with an embodiment of the invention, the presence server 111 utilizes
the Presence Information Data Format (PTDF) to collect presence information. The PIDF is
defined in RFC 3863, entitled “Presence Information Data Format (PIDFY” (which is
incorporated herein by reference in its entirety). Thus, the PIDF, in an exemplary
embodiment, can be extended with registration state, barring state and session-participation
information. The eXtensible Markup Language (XML) schema for this information can be
defined as an extension to PIDF. In an exemplary embodiment, three extension values,

<registration-state>, <barring-state> and <session-participation™> can be specified.

iB3] Table 1 describes an exemplary XML (eXtensible Markup Language) schema

definition;

<?xml version="1.0" encoding="UTF-8"7>
<xs:schema
targetNameSpacew"urn:oma:params:xml:ns:pidf:omawpres"
¥mins:xs="hitp://www.w3.org/2001/¥MLSchema”
xmlns="urn:oma:params:xul:ns:pidf:oma-pres"
elementFormDefault="qualified"
attributeFormDefault="unqualified">
<l-- This import brings in the XML language atbtribute
xml:lang—-—>
<xs:import namespace="htip://www.w3.org/XML/1998/namespace™
schemalocation="http: //www.w3.0rg/2001/xml . xsd" />

<xs:rannotation>
<xg:documentation xml:lang="en">
XML Schema definition for OMA extensions to PIDF and

10



<op:barring-state>terminated</op:barring-state> <op:willingness>
<op:basic>closed</op:basic> </op:willingness> <op:session-participation>
GohABHEESbsed</op:basic> </op:session-participation> ~ PCT/IB2006/601915
<op:service-description> <op:service-id>org.openmobilealliance:PoC-

_Session</op:service-id> _<op:version>1.0</op:version>
eq
</OpServite e Hipton>. .

<contact>sip;ahdrane@example.com</contact>
<timestamp>2005-02-22T20:07:07Z</timestamp> </tuple> </presence>
Table 2%6@3@; ﬁ@@igg@?&ﬁ?ﬂ%ﬂ%’ﬁ@é?é'@ssion service becomes
unavailable du@dor%@ﬁg&tmglqtagl&i&&ﬂagmg">
<registration-staﬁg?aﬁi&m%@@raﬁ@ﬁﬁgﬁa@ﬁ133 tiapped from the
registration state Eeit BatKags, LoalfingEtatas hetive<barring-state> is
mapped frony RoE€isettimgssevent package. Table 3 shows the associated
X_ML: €2%mEV&ieisi="1.0 encocang="UTF-8"?> <presence

xmins=ymdethparams xobosRidf s acens
xmins:op="ux¥oma:params:xml:ns:pidf:oma-pres”

iy="ain- : Lzind by Ssrstring™>
entity SmlSOﬁﬁﬁ%@éﬁ?Eﬁ%?I@?%ﬂaéa &§="active”/>

<zs:enumeration value="terminated"/>
</xs:restriction>
</xs:simpleType>
</%s:element>

<xs:element name="gession-participation">
<xs:complexType>
<¥BLsequences>
<xg:element name="basic" type="baslcType"
inOccurs="0"/>
: <xg:element name="max" type="TemptvIype"/>
<xs:any nanespace="#fother” processContants="lax"
minOccurs="0" naxOcours="unbounded”/>
</xs:sequence>
</xsicomplexTypes
</#s:element>

<xg:simpleType name="basicType">
<xgireatriction base="ws:string™>
<xg:enumeration value="open”/>
<zZs:ienumeration value="closed”/>
</%xs:restriction>
</xs:simpleType>

<xs:complexType name="emptyTypa™/>

</%s:ischama>

Table 1

fattdd] In one example, the PoC user becomes unavailable due to unregistration:
<registration-state>terminated</registration-state> is mapped from the registration state
event package; <barring-state>terminated</barring-state> is mapped from the PoC settings

event package. Table 2 shows the associated XML:

<?xml version="1.0" encoding="UTF-8"%>

<presence zmlns="urn:ietf:params:xml:ns:pidf”
xmlns:op="urn:oma:parans :xul:ns:pidf:oma-pres”
entity="sip:someonsfexample.com™>

<tuple id="al231">
<status>

11



<tuple id="al1231" <status> <basic>closed</basic> </status>
<op:registration-state>active</op:registration-state>

bP WA EState>active</op:barring-state> <op:willingness> PCT/IB2006/001913
<oo0:basic>closed</op:basic> </op:willingness> <op:session-participation>
<op:basic>closed</op:basic> </op:session-narticipation>

<OpZSEfVLCé—EPi%@ﬁﬁB?@K/basim | -
Cop:servige idzoig.apenmobilealianse:roGSessionsiop:servicedds. .
<op:version=t:B<foprversiotss séop: setvite-deserptionstate>

SQPA &
<contact>Sip: ﬂﬁgﬁﬁ@eéag]%gLe._gg)arg.<égontact> </tuple>
estamp>2005-02-22.120:07 077 <fimestamp> </presence>
<op:sessicn~participation>
<op:basicrclosed</op:hasic>
</op:session-participation>
<op:service~description>
<op:service-id>org.cpenmobilealliance: Pol~
Segsion</op:service-id>
<op:version>l.0</op:version>
</oprservice~description>
<contact>sip:my namelfexample.com</contact>
<timestamp>2005-02-22720:07:072</timestanp>
</tuple>
</presence>

Table 2

11045] In another example, the PoC-session service becomes unavailable due to the setting
of the ISB flag: <registration-state>active</registration-state> is mapped from the
registration state event package, <batring-state>active</barring-state> is mapped from PoC

settings event package. Table 3 shows the associated XML:

<?xml version="1.0" encoding="UTF-8"?>

<presence xmlns="urn:ietf:params:xml:na:pidf"
smlns:op="urn:oma:params:xml :ns:pidf:oma-pres”
entity="sip:someonslexample. com">

<tuple id="al231">
<status>
<bagicrelosed</basice>
</status>
<opiregistration-stateractive</opiregistration-state>
<opibarring-stateractive</op:barring-state>
<oprwillingness>
<op:basicrclosed</op:basic>
</op:willingness>
<op:session-participation:
<op:basicrclosed</cp:basic>
</op:session-participation>
<op:service-description>
<op:service-idrorg.openmobilealliance: PoC-
Session</op:service-id>
<op:version>l.0</op:version>
</op:service-descriptiocn>
<contact>sip:my namefexample.com</contact>
<timestamp>2005-02-22720:07:072</tinestamp>
</tuple>
</presence>

i

Table 3

In another example, the PoC-session service becomes unavailable because the

maximum number of allowed simuliancous PoC sessions has been reached: the PoC server

12



Table 3 u.In another example, the PoC-session service becomes
unavailable because the maximum number of allowed simultaneous PoC
HLLBHLRLE been reached: the PoC server 109 publishes thé T/TB2006/001913
<session-participation> element to indicate so. Table 4 shows the

associated XML:  Cam! version="1.3" encodang="UTF-8"?> <presence
1)9%1lﬁgbh§}?’??|é@Fp§?‘é§ﬁ§Qﬁﬂ‘%§%@?ﬁ> element to indicate so. Table 4 shows the

HEpgQpeiarn:oma:params:xml:ns:pidf:oma-pres”
entity="sip:someone@example.com"” <tuple id=pal231" <status>

<basis>closededbasics encfstatprs™ITE-8" 2>
<op-TEgRiTaugn-She-achve/apiyisifaion auaes.

<op: ba@ﬂeg:ﬁsatﬁ.%t.&rm &Q&%@%Huﬂ@ﬂat@ <op: Wslllngness>
<op:basic>closed</op:basic>  </op:willingness>

<op:sessiBncpafiicip pefons

<basicrclosed</basicr
</status>
<op:registration-stateractive</op:registration-state>
<op barring-state>terminated</op:barring-state>

<op basicrclesed</op:basic>
</op:willingness>
<op:session-participation>
<op:bhasicropend/op:bhasic>
<op:imax/>
</op:session-participation>
<op:service-description>
<op:service-id>org.opemmobilealliance:Pol~
Session</op: service-id>
<op:vergion>l.0</op:version>
</oprservice-descripticn>
<contact>sip:imy nanelexample.com</contact>
<timestamp>2005-02-22T20:07:074</timestamp>
</tuple>
</presence>

Tahle 4

HRT] In yet another scenarie, the PoC-Alert Service is unavailable because the IAB flag is
set to “on™: <registration-state>active</registration-state> is mapped from the registration
state event package, <barring-state>active</barring-state> is mapped from the PoC settings

event package. Table 5 shows the associated XML.:

<?txml version="1.0" encoding="UTF-8"7>

<presence ¥mlns="urn:ietf:params:zml:ns:pidf”
xnlns:op="urn:oma:params:xml:ns:pidf:oma-prag"”
entity="sip:someonefexample.con™>

<tuple id="all23l">
<status>
<basic>closed</kasic>
</status>
<op:registration-stateractive</op:registration~state>
<gprbarring-state>active</op:barring-state>
<op:willingness>
<op:basic>closed</op:basic>
</opiwillingness>
<op:session-participation>
<op:rbasicrclosed</op:ibasic>
</op:isession-participation>
<op:service-description>
<op:service-idrorg. openmobllea?lnance PoC-Alert</op:service-
id>
<gp:version>l.0</op:version>

13



<op:basic>open</op:basio> <op:max/> </op:session-participation>
<op:service-description>  <op:service-id>org.openmobilealliance:PoC-
SE2BALYB service-id>  <op:version>1.0</op:version> FCT/B2006/001915
</op:service-description>

<contact>sip my name@example cmu</contact>

<timesta P50 @‘%exa esta,mdg1 > o S/taiple>

</presencesn aiﬁapﬁe@% herscenani.,the PoC-Alert
Serw(}eiﬂsetmavallable because the JAB flag is. set to "on":

reglstratlon state event package <barr|ng state>act|ve</barr|ng -state> is

mapped from the PoC settings even?ﬁ}%{&?age Table 5 shows the

as oc%ﬁ XML: Cam ersaon= "1 0! encgd%nl% ="UTE-8"?> < re ence
O-laik

over Cellular architecturs

KvitAls-frifn: |é?f3p3 ERSigpiary Push-
c&mlbls.Qﬁ%lﬂlﬁpcﬁmg Qﬁé@éﬁ&xﬁ&%@l(ﬂlﬁ oEfese with one embodiment of the

u%pc;[g 15%.5" osé’u?&% ﬁa@ y m ?cg Oa oC client 401 and a PoC server 403 interface with
a presence module 405 to ensure that presence information about the PoC client is known.
The presence module 405 (which can be deployed as a presence server) is an entity that
accepts, stores, and distributes presence information about PoC clients. The presence
information may be published by the PoC server 403 on behalf of the PoC client 401. This
information can be subscribed to by a watcher, or by the PoC server 403 on behalf of the
PoC client 401. According to various embodiments of the invention, state information (e.g.,
registration state, barring state, session participation) are factored intc determination of
presence availability of the PoC client 401. As shown, for example the ISB flag 407a or the
IAB flag 407b can be utilized to provide additional availability information.

k] The presence module 405 interacts with an XML Document Management (XDM)
module 409, which manages XML documents stored in the network (e.g., PoC-specific
documents, URI contact Jists, etc.). Among other management functions, the XDM module
409 can subseribe to changes made to these XML documents, wherein notifications are
received when document changes occur. The XDM module 409 can be implemented in a

fixed terminal, or user equipment.

{98587 The capabilities of the PoC client 401 and the presence server 405 to support the
PoC service are further explained as follows. The PoC client 401 can access the PoC
gervice, and can reside within an access terminal {e.g., mobile), as iltustrated in FIG. 1. The
PoC client 401 is configured to provide PeC session initiation and release as well as perform
registration with, for example, a SIP/IP core 411. The PoC client 401 can also perform user
authentication to the SIP/IP core 411. Additionally, the PoC client 401 generates and
exchanges talk bursts (i.e., PoC traffic) using associated procedures and protocols - e.g.,
talk burst control procedwres; talk burst control protocol negotiation; capability to set the

Answer Mode Indication (Manual Answer, Automatic Answer), Incoming Session Barring,

14



<topic id=nal231" <status> <basic>closed</basic> </status>
<op:registration-state>active</op:registration-state>
PAHIAG State>active</op:barring-state>  <op:willingnes&s T/B2006/601315

<op:basic>closed</op:basic> </op:willingness>

<op:session-participation> <op:basic>closed</op:basic>
ané/@@gggdﬁs@gﬁﬁqiﬁgﬂ@]n&%@&g@}@g@éﬁg@g@m,&c Sessions support; and user
PR ERNILS I QAR PR ceRoC:Aeusiop:service-

<op:version>1.0</op:version> WO 2007/1)07170PCT11132006/001915
[0640P: 981y ipecdesGHPUOR>rovides two major functions to enable the PoC service: a

<contact>sip:my_name@example.com</contact> . _
cogﬂﬁ%ggga%q&g@g i ﬁ%%?@%%ﬁ%/ﬁﬁ%@f&ﬁ%ﬂ The particular role (controlling

or participating) for the PoC server 403 is determined during the PoC Session setup and

remains set for the duration of the session. In a PoC Session, there is one PoC server 403
performing the controiling PoC function; however, there can be one or more PoC servers

performing the participating PoC fimetion in the PoC session.

160327 As part of its responsibilities in performing the controlling function, the PoC server
403 can manage N number of SIP sessions and media and talk burst control communication
paths in one PoC Session, where N is number of participants in the PoC session. In this role,
the PoC server 403 can route media and media-related signaling, such as talk burst control
messages, to the PoC client 401 via a PoC server that is performing the participating PoC
functioning for a PoC client. In this éxample,. it is assumed that the PoC server 403 is
petforming the controlling function, and another PoC server (not shown) assumes the
participating function. The PoC server that is performing the participating PoC function can
permit -the PoC server 403 (performing the controlling PoC function) to have a direct
communication path for media and media-related signaling fo each PoC client 401, It is
noted that the PoC server 403 has no direct communication with the PoC client 401 for PoC
session signaling; however, the PoC server communicates with the PoC client 401 when

performing the participating functioning for the PoC client 401.

16853 Purther, as mentioned, the PoC server 403 can assume the role of a watcher. In this
capacity, the server 403 can request presence information from the presence service (e.g.,
presence module 405) in order to provide the mediation of presence attributes for PoC
session policy enforcement (e.g., PoC client “not reachable” status, enforcing the PoC
clients’ PoC presence settings, etc.). It is noted that the PoC server 403 can support policy
enforcement for PoC session handling based on PoC-related or general presence

information.

jissal As shown, a Discovery and Registry module 413 performs SIP registration to the
SIP/IP Core 411, indicating the support of PoC service in the register request. After

successful registration of the PoC user, communication can commence. Additionally, an
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</tuple> </presence> Table 5 1004lll FIG. 4 is a diagram of an exemplary

Push-to-Talk over Cellular (PoC) architecture capable of supportin

PHESE 8 Rvice, in accordance with one embodiment of the FffEfGEH/#PE 1S

support the PoC service, a PoC client 401 and a PoC server 403 interface

with a presence module 405 to ensure that presence information about
ayiherpieeionanthariastan rrelp rese ALY S B IO AR i Rg- client 401 for
2deployad as@presgnce server) is an entity that accepts, stores, and

distributes presence information about PoC clients. The presence

[ipfermationdnayRe-puklishedaythe fRos sarep4ds on hehalkebihadiebts and

“client 401. This information can be subscribed to by a watcher, or by the

PIYECE RS ATS R b ARSI BRING PBT WHtta8h HrcCiing a6 viahats A set of

pREhedinants:of thednvastion, siaiRdpfamnatian {e.gs registration:state, Table 6
barring state, session participation) are factored into determination, of

¢ @g%seﬂéi’\maﬂ}ﬁﬁﬁ%?ﬁ%t PERP Bl A0 1SR SRR ST0 e RATHBI e 1ER s
flag 407a or the IAB flag 407b can be utilized to provide additional
availability information. 100491 The presence module 405 interacts with
an X_ML Document Management (XDM) module 409, which manages
XML documents stored in the network (e.g., PoC-specific documents, URI
contact lists, etc.). Among other management functions, the XDM module
409 can subscribe to changes made to these XML documents, wherein
notifications are received when document changes occur. The XDIVI
module 409 can be implemented in a fixed terminal, or user equipment.
1905111 The capabilities of the PoC client 401 and the presence server
405 to support the PoC service are further explained as follows. The PoC
client 401 can access the PoC service, and can reside within an access
terminal (e.g., mobile), as illustrated in FIG. 1. The PoC client 401 is
configured to provide PoC session initiation and release as well as

. perform registration with, for example, a SIP/IP core 411. The PoC client
401 can also perfonn user authentication to the SIP/IP core 411.
Additionally, the PoC client 401 generates and exchanges talk bursts (i.e.,
PoC traffic) using associated procedures and protocols -- e.g., talk burst
control procedures; talk burst control protocol negotiation; capability to set
the Answer Mode Indication (Manual Answer, Automatic Answer),
Incoming Session Barring, WO 2007/007170PCT/1B2006/001915 and
Incoming Instant Personal Alert Barring; simultaneous PoC Sessions
support; and user plane adaptation procedures if initiated by the PoC
server 403. LOUSIi The PoC server 403 provides two major functions to
enable the PoC service: a controlling PoC function, and a participating
PoC function. The particular role (controlling or participating) for the PoC
server 403 is determined during the PoC Session setup and remains set
for the duration of the session. In a PoC Session, there is one PoC server
403 performing the controlling PoC function; however, there can be one or
more PoC servers performing the participating PoC function in the PoC
session. j00521 As part of its responsibilities in performing the controlling
function, the PoC server 403 can manage N number of SIP sessions and
media and talk burst control communication paths in one PoC Session,
where Nis number of participants in the Poe session. In this role, the PoC
server 403 can route media and media-related signaling, such as talk
burst control messages, to the PoC client 401 via a PoC server that is
performing the participating PoC functioning for a PoC client. In this
example, it is assumed that the PoC server 403 is performing the
controlling function, and another PoC server (not shown) assumes the
participating function. The PoC server that is performing the participating
PoC function can permit the PoC server 403 (performing the controlling
PoC function) to have a direct commufiication path for media and
media-related signaling to each PoC client 401. It is noted that the PoC
server 403 has no direct communication with the PoC client 401 for PoC
session signaling; however, the PoC server communicates with the PoC

client 401 when performing the participating functioning for the PoC client
AD01 1IP1<21 Enirther ac maentinned the PnC carvver 402 ~ran aceiime the



SIP/IF Core 411, indicating the support of PoC service in the register
request. After successful registration of the PoC user, communication can
COPHEMEE 1 Additionally, an WO 2007/007170PCT/1B2006/001D1%2006/001915
authentication/authorization module 415 provides authentication of the

PoC client 401 for access to the PoC service.

551 For the purposes of

illustration, PoC specific presence information elements and presence
procedures are described in the context of the OMA PoC service. A set of

preseRBES@MENts is
statusELaMEsBnume

SpecHiEaspraxpries ReRATIUSe
rates the prédgfid@¥BEnent map

I's Pregefi@ERIPTION
ping to the

reBREEHVEPIESRHTE I

INFORMATION ELEM

formagipiicelemeis Vo
20841898 4:£QRCT/1B 2006/ 91 Rir BENEEsidtEM
ENTS DESCRIPTION

Indicates whether the
N PRRESENGEently
witling to accept new
incoming PoC Sessions
(Yes/No)

Willingness for PoC
Alert Service

“Application-specific
Willingness for PoC-alert”

Indicates whether the
PoC user is currently
willing to accept
incoming Instant
Personal Alerts
(Yes/No)

Avwailability for PoC
Session Service (Able
to accept new

“Application-specific
Availability for PoC-session”

Indicates whether the
PoC user is able to
accept a new incoming

incoming PoC PoC Session
 Sesston) (True/False)
Availability for PoC « ST - Indicates whether the
lication- .
Alert Service (Able to Applicafion-specific PoC user 1s able to

accept incoming
Instant Personal
Alerts)

Availability for PoC-alert”

accept incoming Instant
Personal Alerts
(True/False)

PoC Session
Participation
(Currently in at least
one PoC Session)

“Session Participation”

Indicates whether the
PoC user is currently
engaged in one or more
PoC Sessions or the
Pol User has reached
his/her maximum
number of
simultaneous PoC
sessions

{True/False/Max)

Table 6

IG450) The “Availability for PoC Session Service” can be mapped to the “Application-

specific Availability” presence information element pertaining to the “PoC-session” service,

per Table 7
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Willingness for PoC Session Service "Application-specific Willingness for

PoC-session" Indicates whether the PoC user is currently Wi"g:‘,% to accept _
REPFIHEEHIHY PoC Sessions (Yes/No) Willingness for PoC Afért/ BB 191

"Application-specific Willingness for PoC-alert" Indicates whether the PoC

user is_curren illi 0

«L¥gsiNo) Availability for PaG Session Bendce (Ableto accept new incoming
PoC Session) "A ,Iicgtion-sPeQific>AvaiIabiIity for Poe-session” Indicates
whether the_}lgts)%fpulsgéer 00 ept%lg%cept a new incoming PoC Session

(True/False) Availatsiity f6r PoCAIeFISEBIvIEE (A tbaecep FiCoATiAEPT

—yLreraion>-3>1.0
-—»<registration-stater—active/terminated

—<harring-stater—active/terminated

Table 7

16047] The “Availability for PoC Session Service” presence information element can be
mapped to the following: a mandalory <status> element with <basic> subeiement with the
value “open”; an optional <registration-state> element with the value “active™; and an

optional <barring-state> element with the value “terminated.”

{31531 The above mapping occurs if the presentity is available for incoming PoC Sessions.
This occurs when the PoC user is registered, ISB is not activated and the maximum number

of simultaneous PoC sessions is not reached.

taiEst] Purther, the “Availability for PoC Session Service” presence information element

can be mapped to a mandatory <status> element with a <basic> subelement with the value
“closed” and an optional <registration-state> element with the value “terminated”; or an
optional <barring-state> element with the value “active”; or an optional <registration-state>
element with the value “active” and an optional <barring-state> element with the value
“terminated.” Under this scenario, the presentity is unavailable for incoming PoC Sessions.
This occurs when the PoC user is not registered; ISB is activated; or the maximum number

of simultansous PoC sessions 1s reached.

fraidf The “Availability for PoC Alert Service” can be mapped to the “Application-
specific Availability” presence information element pertaining to a “PoC-alert” service, per
Table &:

<tuple > —<statusr—r<basic>—open/closead

—<service-description>
—<service-id>—oryg.openmcbilealliance:Pol-alerts

—<version>—>1.0

—<registration-stateractive/terminated
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Instant Personal Alerts) "Application-specific Availability for PoC-alert"
Indicates whether the PoC user is able to accept incoming Instant

BPa WA R8s (True/False) PoC Session Participation (Curr%ﬁ %ﬁ’% foo11s

least one PoC Session) "Session Participation” Indicates whether the PoC
user is_currently engaged in.one ar mare. PoC Sessions-or the PoC User.

has reached hig/her maximum aumher.ehsimultaneous PoC sessions
(True/False/Max) Table 6 tO(t561 The "Availability for PoC Session

Service™ can be mapped to the "Ap;%hgg %%n specific Availability" presence
information element pertaining to th -session” service, per Table 7:

[Hii1] If the presentity is available for incoming PoC Instant Personal Alerts, the
“Availability for PoC Alert Service” presence information element can be mapped to one of
the following: a mandatory <status> element with a <basic> subelement with the value
“open”; and an optional <registration-state> element with the value “active”; or an optional

<barring-state> element with the value “terminated.”

ji#i62] The above condition occurs when the PoC user is registered and Instant Personal

Alerts Barring (IAB) is not activated.

163 However, if the presentity is unavailable for incoming PoC Instant Personal Alerts,
the “Availability for PoC Alert Service™ presence information element can be mapped to a
mandatory <status> element with a <basic> subelement with the value “closed” and an
optional <registration-state> element with the value “terminated”; or an optional <barring-
state> element with the value “active.” This scenario ocours when the PoC user is not

registered or Instant Personal Alerts Barring (IAB) is activated.

[{i664] The “PoC Session Participation™ can be mapped to the “Session Participation”

presence information element pertaining to a “PoC Session” service, per Table 9:

<tuple > —<gession-participation>—<basic>—open/closed
—¥<max>

—<gervice-degcription>
—»<gervige-id>—org.openmobilealliance: PoC-session

~»<yversion>—+1.0

Table 9

{65 The “PoC Session Participation” presence information element can be mapped to a
<session-participation> element with a <basic> subclement with the value “open” if the
presentity is participating in at least one PoC Session, but the maximurm number of allowed
stimultaneous PoC sessions has not been reached. The “PoC Session Participation” presence

information element can be mapped to a <session-participation> element with a <basic>
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WO 20071007170PCT/IB2006/001915
<tuple>-4<status>-+<basic>-4open/closed --Kservice-description>
wesenvieeHd>-*org.openmobilealliance:PoC-session PCT/IB2006/001915
-4-<version>-*1.0 -*<registration-state>-+active/terminated _
-4<barring-state>-*active/terminated Table 7 _ The "Availability for PoC

sTespiaBns e Rl Praseregdnformation slesenteane: MAPRRALQWe s reached
following: a mandatary <status> element with <basic> subelement with

CREGERRIBERPe0f SPRERLF B ARS8 Wement with the value
-active’’; and an gptigpal <parring-state> element with the value
RS, e QEoVE MR A BEBATS IPHFRSTTe SERTRPHO ARSI 20 be
rfepintdmingRetbSeasionsiidisQaaurs whenithe ReE uselds registerede value
!3 OI%ei ’E‘tottl gctivat(-:;£ and tpe rlgaximum num%}erggésimultaneous PoC

§888ions' 1S Rot reachad 't PAISRABE Ay L tabifi¥r PoC Session

SRP icgr.presence inf tion element, can be ma to a mandatory .
e R SR S, TR il B e the
PariigptionaPafe distritionistdte 2alepientwitlv thesedkuglitecrBinaddtworasupports
optignal sbarring ate> ent with the, v "active’, or.an 'ona!
P e e A e g s 403 can
PrplaiNep speEecs| dpderatioh glenvalsdittératidated  TRICR BRI Gé&hariojisioning
ptheREESeIity, indipavaiiahle dor incoming PoC Sessions. This occurs

when the PoC user is not registered; ISB is activated; or the maximum
imberefsimulRRgOUSROCERSHONSISISRENGLHL A0 ThGnents that can by

"Availability for PoC Alert Service" can be mapped to the
PuRBhsdtiotespetife v AfAbility” presence information element pertaining

to a "PoC-alert” service, per Table 8: <tuple

—%—%%@%Wvﬁpﬂnm
~*<sericlid>-org.openmbBieAdri BPEBMAHEON ) <versiGREIENGE

-42&%%E]§@state>active/termiﬁé@éENTS INFORMATION
ELEMENT VALUE

General Procedures

Registration “Application-specific Availability for - basic: open
PoC-sessions™ (mandatory)
- registration-state:
active (optional)
- barring-state:
terminated (optional)

“Application-specific Availability for - basic: open
PoC-alerts” (mandatory)
- registration-state:
active (optional)
- barring-state:
terminated (optional)

“Session Participation™ - basic: closed
{rnandatory)

De-registration “Application-specific Availability for - basic: closed
PoC-sessions™ {(mandatory)
~ registration-state:
terminated (optional)
- barring-state:
terminated (optional)
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WO 2007/007170PCT/1132006/001915 -*<bastate>-*active/terminated
Table 8 If the presentity is available for incoming PoC Instant
RersonakAlarts, the "Availability for PoC Alert Service" presePCe1B2006/001915
information element can be mapped to one of the following: a mandatory
<status> element with a <basic> subelement with the value "open"; and

arroptiona-<registration=-state>etement with thevalue—actve™; or an

optional <barring-statésoeléesismtsmitifthd vellsbitterfinated. " @S2 ¢losed
above condition occuPeiwhksrithe PoC user is registered and (Esggatory)
Personal Alerts Barring (IAB) is not activated. However, if {pgistration-state:
presentity is unavailable for incoming PoC Instant Personal Aleingst (optional)
"Availability for PoC Alert Service" presence information elemebfreaffate:
mapped to a mandatory <status> element with a <basic> subffERsRd RNl

the.yplugdglesed” and.gn eptisnal.steisitalionslaier elemenywith thged
valuetgrminated”; onhgh gptiopak <barring-state> element Wlltﬁmﬁié{@{y?
"active.” This scenario occurs when the PoC user is not registergekQktion-state:

Instant Personal Alerts Barring (JAB) is activated. [00611 ThgciReCoptional)
Session Participation” can be mapped to the "Session Participatigig-state:
presence information element pertaining to a "PoC Session" sgiMigesRemal)

able 97 <tuple >-4<sesslon-participation>-4<pasic>->open/closed

~SeHipe IS8R ce-d é%pﬂﬁﬁ’.@ﬁ@ﬂp@@iﬁ(: Availability for - basic: open
eggiide-id>-*org.op@iieBiealiance: PoC-session -*<versidHEBRELy)
Table 9 - registration-state:

active (optional}
- barring-state:
terminated (optional)

Setting: IAB:ON “Application-specific Availability for - basic: closed
received PoC-alerts” (mandatory)
- registration-state:
active (optional)
- barring-state:
active (optional)

Setting: “Application-specific Availability for - basic: open
TAB:OFF PoC-alerts” (mandatory)
received - registration-state:

active (optional)
- barring-state:
terminated (optional)

Case: Single PoC Session mode

PoC Session “Application-specific Availability for - basic: closed
initiation PoC-sessions” (mandatory)
- registration-state:
active (optional)
- barring-state:
terminated (optional)

“Session Participation” - basic: open
(mandatory)

- max {optional)
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1"061 The "PoC Session Participation" presence information element can
be mapped to a <session-participation> element with a <basic>
supslementwith the value "open" if the presentity is participatiiyiBeaits/ 001915
least one PoC Session, but the maximum number of allowed

simultaneous PoC sessions has not been reached. The "PoC Session

= rg,c afjon™ presence information element can be mapped 1o a

<€8 : 'Sij;-jg?rticipationglﬁ?lé?ﬁéﬁﬁmﬁ?lg%&@i@ﬂ’&ﬂ’@r - basic: open

2B 701TT/1 B20ERF616ES sub-element with the value PRI a
<max> sub-element if the presentity has reached the maximuiSgifHHERoTate:
allowed simultaneous PoC sessions. Otherwise, the "PoC?S&&digpfional)
Participation” presence information element can be mapped. t&ing-state:
<session-participation> element with a <basic> subelement witFtHe%Agational)
"closed" if the preseritBysisonoppddiigipadng in any PoC Sessiomastt{dR£dd

With respect to PoC server procedure, if the PoC server 403 pesdaining

th@2 gar i%ir%%ting ng Function in, for example, the PoC user's Home PoC
Networ lsupggrt%ﬂpulﬁgf%%sélwe%%%%e Information on behalf of the PoC

clieft 35tiothe PoC sehwaiisgPuangsifisisivalebpiestnce informatisnopen
eleliig Muitdated iPaCPREBISRV-CAP provisioning paramétesdatryd
tR&RoC &ient 401. IOW] Table 10 defines the exemplary preseggigration-state:
information elements that can by published by the PoC servepdd3. (opfal)
20071007170PICT/182006/001915 "Application-specific Availabiligefeiate:

PoC-alerts" terminated (optional)
“Session Participation” - bagic: open
{(mandatory)
PoC Session “Application-specific Availability for - basic: closed
initiation AND PoC-sessions” (mandatory)
Nsession = Nmax, - registration-state:

active (optional)
- barring-state:
terminated (optional)

“Session Participation” - basic: open
(mandatory)
- max (optional)
PoC Session “Application-specific Availability for - basic: open
completion AND PoC-gessions” (mandatory)
0 < Niession < - registration-state:
N, active {optional}

- barring-state:
terminated (optional)

“Session Participation” - basic: open

{mandatory)

PoC Session “Application-specific Availability for - basic: open

completion AND PoC-sessions” {mandatory)
Niession =0 - registration-state:

active (optional)
- barring-state:
terminated (optional)

“Session Participation™ - bagic: closed
(mandatory)
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- basic: closed (mandatory) - registration-state: terminated (optional) -
barring-state: terminated (optional) Setting: ISB:ON"Application-specific
Avaiebitity far receivedPoC-sessions” - basic: closed (mandatony)B2066/601915
registration-state: active (optional) - barring-state: active (optional) Setting:
ISB:OFF"Application-specific Availability for receivedPoC-sessions" -

basicopen-(mandatory)=regrstratrorn=-stateactive toptomnat) =
baRikistaEoteiinate A (opitial Setifigi B ORtynplication-spesificlosed
A§5$Fé%‘ﬁity for PoC-sessions™ (mandatory)
- registration-state:
active (optional)
- barring-state:
terminated (optional)

“Session Participation” - basic: closed
(mandatory)

Table 10

[G6%]  As noted, the PoC server 403 can act as a presence source and publish certain sets
of presence information on behalf of the PoC client 401. By way of example, the following
procedures are explained: PoC registration and de-registration, and Incoming Session
Barring (ISB), Incoming Instant Personal Alert Barring (IAB), and PoC Session state. These
procedures can apply when the PoC server 403 acts as a presence source and supports the

publication of presence information elements as specified in Table 10.

807481 Tt is noted that when the SIP/IP Core 411 corresponds with 3GPP/3GPP2 IMS, the
PoC server 403 can use the procedures of “AS acting as originating User Agent” defined in
3GPP TS 24229 / 3GPP2 X.S0013-004-A (which is incorporated herein by reference in its

entirety), when acting as a presence source.

fau7 il Upon accepling a registration request from a PoC user, the PoC server 403 can act
as a presence source. In such a case, the PoC server 403 can perform the publication of
presence information and can get the values of the foltowing elements (as specified in Table
10):  “Availability for PoC Session Service” presence information element; and
“Availability for PoC Alert Service” presence information element. In addition, the PoC
server 403 can set the <entity> element of the presence information to the value of the
authenticated identity of the PoC user that has registered to. the PoC service {e.g., to the
value of the P-Asserted-Identity header field of the REGISTER request). Further, the PoC
server 403 can set the “PoC Session participation” presence information element to closed
(as defined in Table 10). It is noted that other Presence information elements might be

published with the appropriate values at the same time.

[0672] Upon accepting a de-registration request from a PoC user, the PoC server 403 can
performa the publication of Presence information, and can set both the values of the

“Availability for PoC Session Service” presence information element and the “Availability
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receivedPoC-alerts" - basic: closed (mandatory) - registration-state: active
(optional) - barring-state: active (optional) Setting:"Application-specific
Auailability for IAB:OFFPoC-alerts" received - basic: open (nPaifdeaip)t01915
registration-state: active (optional) - baning-state: terminated (optional)
Cast Single PoC Session mode PoC Session"Application-specific

fo'?\\}é%i&amg% E%rrvice” presence information element to unavailable. The PoC server 403
can also set the <entity> element of Presence information to the value of the authenticated
identity of the PoC user that has de-registered from the PoC service (e.g., to the value of the
P-Asserted-Identity header field of the REGISTER request). Further, the PoC server 403

can set the “PoC Session participation” presence information element to “closed.”

|073] Upon accepting a request from a PoC user to activate Incoming Session Barriﬁg
(ISB), the PoC server 403, acting as a presence source, can set the value of “Availability for
PoC Session Service” presence information element to unavailable. Additionally, the PoC
server 403 can set the <entity> element of the presence information to the value of the
authenticated identity of the PoC user publishing the ISB (e.g, to the vatue of the P-
Asserted-Identity header field of the PUBLISH request).

0741 Also, a request from a PoC user to de-activate Incoming Session Barring (ISB)
triggers the PoC server 403 to perform the publication of presence information. The PoC
server 403 can set the value of “Availability for PoC Session Service” presence information
element to available, and the <entity> element of the presence information to the value of
the authenticated identity of the PoC user publishing the ISB {(e.g., to the vajue of the P-

Asserted-Identity header field of the PUBLISH request).

Iolr75] Upon accepting a request from a PoC user to activate Incoming Instant Personal
Alert Barring (IAB), the PoC server 403 can set the value of “Availability for PoC Alert
Service” presence information element to unavailable. Also, the PoC server can set the
<entity> element of presence information to the value of the authenticated identity of the
PoC user publishing the TAB (e.g., to the value of the P-Asserted-Tdentity header field of the
PUBLISH request).

[6476] In response to a request from a PoC user to de-activate Incoming Personal Alerts
Barring (IAB), the PoC server 403 can set the value of “Availability for PoC Alert Service”
presence information element to available, In addition, the PoC server 403 can set the
<entity> element of presence information to the value of the authenticated identity of the
PoC user publishing the IAB (e.g., to the value of the P-Asserted-Identity header field of the
PUBLISH request).

HHITT] Mozeover, upon setting up or terminating a PoC Session, the PoC server 403 can act

as presence source. In this case, the PoC server 403 can set the “PoC Session participation”
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initiationPoC-sessions” "Session Participation” - basic: closed (mandatory)

- registration-state: active (optional) - barring-state: terminated (optional) -
Wasici-opemg¢mandatory) (optional) WO PCT/TB2006/001915
2007/007170PCT/1B2006/001915 PoC Session"Application-specific
Avalilability for- basic: open completionPoC-sessions"(mandatory) -

pEistralinniale: St (RO AN sRarngrsiate; serminalad deRianaikicipation
information is published when the PoC usert is joining the first PoC session or tearing down
the last PoC Session. Upon determining that a PoC user has reached his/her maximum
number of simultancous PoC Sessions or determining that a PoC user is no longer engaged
in the maximum number of simultaneous PoC Sessions he/she can support, the PoC server
403 can act as presence source and perform publication of presence infermation. The PoC
server 403 can set the “Availability for PoC Session Service” presence information element

to the appropriate value (as specified in Table 10).

186781 The PoC client 401 can collaborate with the presence source and watcher entities
when residing in the same user equipment. When the PoC server 403 is not enabled to
publish presence information on behalf of the PoC user, then the presence source residing in
the same user equipment as the PoC client 401 can publish the presence information

elements specified in the provisioning parameter 'PRES-SRV-CAP".

{4172 One of ordinary skill in the art would recognize that the processes for supporting
presence information may be implemented via software, hardware (e.g., general processor,
Diigital Signal Processing (DSP) chip, an Application Specific Integrated Circuit (ASIC),
Field Programmable Gate Arrays (FPGAS), etc.), firmware, or a combination thereof. Such
exemplary hardware for performing the described functions is detailed below with respect to
FIG. 5.

(30201 FIG. 5 illustrates exemplary hardware upon which various embodiments of the
invention can be implemented. A computing system 500 includes a bus 501 or other
communication mechanism for communicating information and a processor 503 coupled to
the bus 501 for processing information. The computing system 500 also includes main
memory 505, such as a random access memory (RAM) or other dynamic storage device,
coupled to the bus 501 for storing information and instructions to be executed by the
processor 503. Main memory 505 can also be used for storing temporary variables or other
intermediate informetion during execution of instructions by the processor 503. The
computing system 500 may further include a read only memory (ROM) 507 or other static
storage device coupled to the bus 501 for storing static information and instructions for the
processor 503. A storage device 509, such as a mégne:tic disk or optical disk, is coupled to

the bus 501 for persistently storing information and instructions.
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"Session 13' cipatton"- basic:closed (mandatory) Case: Simultaneous PoC
Session mode PoC Session"Application-specific Availability for- basic:
apeninitietion ANDPoC-sessions”(mandatory) Nsession < NRGXIB2006/4001915
registration-state: active (optional) - barring-state: terminated (optional)
"Session Participation”- basic: open (mandatory) PoC

;-g@-ﬁgﬂé%%ﬁl@%@}@@&ﬁ@ﬁo%\g Igbility fnrr basie: Glosed IDialgRy 511, such as
N oC-sessSion andatory scssion = Nmax.- registration-state:

a liquid crystal display, or active matrix display, for displaying information to a user. An
input device 513, such as a keyboard including alphanumeric and other keys, may be
coupled to the bus 501 for communicating information and command selections to the
processor 503. The input device 513 can inclade a cursor control, such as a mouse, a

trackball, or cursor direction keys, for communicating direction information and command

selections to the processor 503 and for controlling cursor movement on the display 511,

2] According to various embodiments of the invention, the processes described herein
can be provided by the computing system 500 in response to the processor 503 executing an
arrangement of instructions contained in main memory 505, Such instructions can be read
into main memory 505 from another computer-readable medium, such as the storage device
509. Execution of the arrangement of instructions contained in main memory 505 causes the
processor 503 to perform the process steps described herein. One or more processors in a
multi-processing arrangement may also be employed to execute the instructions contained in
main memory 505. In alternative embodiments, hard-wired circuitry may be used in place of
or in combination with software instructions to implement the embodiment of the invention.
In another example, reconfigurable hardware such as Field Programmable Gate Arrays
(FPGAS) can be used, in which the functionality and connection topology of its logic gates
are customizable at run-time, typically by programming memory look up tables. Thus,
embodiments of the invention are not limited to any specific combination of hardware

circuitry and software.

[ofiit] The computing system 500 also includes at least one communication interface 515
coupled to bus 501. The communication interface 515 provides a two-way data
communication coupling to a network link (not shown). The communication interface 515
sends and receives electrical, electromagnetic, or optical signals that carry digital data
streams representing various types of information. Further, the communication interface
515 can include peripheral interface devices, such as a Universal Serial Bus (USB) interface,

a PCMCIA (Personal Computer Memory Card International Association) interface, eic.

{gikt] The processor 503 may execute the fransmitted code while being received and/or
store the code in the storage device 509, or other non-volatile storage for later execution. In
this manner, the computing system 500 may obtain application code in the form of a carrier

Wave.
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active (optional) barring-state: terminated (optional) "Session

Participation”- basic: open (mandatory) max (optional) PoC
SessienjApplication-specific Availability for- basic: open complatien06/001915
ANDPoC-sessions"(mandatory) 0 < Nsession <- registration-state: active
(optional) - barring-state: terminated (optional) "Session Participation”-

[esic: Tipew-tmansiaion)-RaGIRessignmPRiGalasRac gV ailahility dekm mar
pgl%%llga‘%g?g providing instructions to the processor 503 for execution. Such a medium
may take many forms, including but not limited to non-volatile media, volatile media, and
transmission media. Non-volatile media include, for example, optical or magnetic disks,
such as the storage device 509. Volatile media include dynamic memory, such as main
memory 505. Transmission media include coaxial cables, copper wire and fiber optics,
including the wires that comprise the bus 501. Transmission media can algo take the form
of acoustic, optical, or electromagnetic waves, such as fhose generated during radio
frequency (RF) and infrared (IR) data communications. Common forms of computer-
readzble media include, for example, a floppy disk, a flexible disk, hard disk, magnetic tape,
any other magnetic medivm, a CD-ROM, CDRW, DVD, any other optical mediwm, punch
cards, paper tape, optical mark sheets, any other physical medium with patterns of holes or
other optically recognizable indicia, a RAM, a PROM, and EPROM, a FLASH-EPROM,
any other memory chip or cartridge, a carrier wave, or any other medium from which a

computer can read.

[086} Various forms of computer-readable media may be involved in providing
instructions to a processor for execution. For example, the instructions for carrying out at
least part of the invention may initially be borne on a magnetic disk of a remote computer.
In such a scenario, ﬁ}@ remote computer loads the instructions into main memory and sends
the instructions over a telephone line using a modem. A modem of a local system receives
the data on the telephone line and uses an infrared transmitier 1o convert the data to an
infrared signal and transmit the infrared signal to a portabie computing device, such as a
personal digital assirstam' (PDA) or alaptop. An infrared detector on the portable computing
device receives the information and instructions borne by the infrared signal and places the
data on a bus. The bus conveys the data to main memory, from which a Processor retrieves
and executes the instructions. The instructions received by main memory can optionally be

stored on storage device either before or after execution by processor.

[H#I57] FIGs. 6A and 6B are diagrams of different cellular mobile phone systems capable of
supporting various embodiments of the invention. FlGs. 6A and 6B show exemplary
cellular mobile phone systems each with both mobile station (e.g., handset) and base station
having a transceiver instalied (as part of a Digital Signal Processor (DSP)), hardware,

software, an integrated circuit, and/or a semiconductor device in the base station and mobile
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completion ANDPoC-sessions"(mandatory) NSCSS1011-

registration-state: active (optional) - barring-state: terminated (optional)
waessiomARarticipation”- basic: closed (mandatory) WO PCT/IB2006/0019153
20071007170PC1111112006/001915 Locking in PoC Session
"Application-specific Availability for PoC-sessions" "Session Participation”

stah@siC Blas8HMaREaIe e radio network supports Second and Third Generation (2G
and 3G) services as defined by the International Telecommunications Union (ITU) for
International Mobile Telecommunications 2000 {IMT-2000). For the purposes of
explanation, the carrier and channel selection capability of the radio network is explained
with respect 0 a cdma2000 architecture. As the third-generation version of I1S-95,

cdma2000 is being standardized in the Third Generation Partnership Project 2 (3GPP2).

{088 A radio network 600 includes mobile stations 601 {e.g., handsets, terminals,
stations, units, devices, or any type of interface to the user (such as “wearable™ circuitry,
efc.)) in communication with a Base Station Subsystem (BSS) 603. According to one
embodiment of the invention, the radio network supports Third Generation (3G) services as
defined by the International Telecommunications Union (ITU) for International Mobile

Telecommunications 2000 (IMT-2000).

ey In this example, the BSS 603 includes a Base Transceiver Station (BTS) 605 and
Base Station Controller (BSC) 607. Although a single BTS is shown, it is recognized that
multiple BTSs are typically connected to the BSC through, for example, point-to-point links.
Each BSS 603 is linked to a Packet Data Serving Node (PDSN) 609 through a transmission
control entity, or a Packet Control Function (PCF) 611. Since the PDSN 609 serves as a
gateway to external networks, ¢.g., the Internet 613 or other private consumer networks 615,
the PDSN 609 can include an Access, Authorization and Accounting system (AAA) 617 to
securely determine the identity and privileges of a user and to track each user’s activities.
The network 615 comprises a Network Management System (INMS) 631 linked to one or
more databases 633 that are accessed through a Home Agent (HA) 635 secured by a Home
AAA 637

finpst - Although a single BSS 603 is shown, it is recognized that multiple BSSs 603 are
typically connected to a Mobile Switching Center (MSC) 619. The MSC 619 provides
connectivity to a circuit-switched telephone network, such as the Public Switched Telephone
Network (PSTN) 621. Similarly, it is also recognized that the MSC 619 may be connected
to other MSCs 619 on the same network 600 and/or to other radio networks. The MSC 619
is generally collocated with a Visitor Location Register (VLR) 623 database that holds
temporary information about active subscribers to that MSC 619. The data within the VLR
623 database is to a large extent a copy of the Home Location Register (HLR) 625 database,

which stores detailed subscriber service subseription information. In some implementations,
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- registration-state: active (optional) - barring-state: terminated (optional) -
basic: closed (mandatory) Table 10 As noted, the PoC server 403 can
a¢ agapresence source and publish certain sets of preseng& Fifoznaetion s
on behalf of the PoC client 401. By way of example, the following
procedures are explained: PoC registration and de-registration, and
ﬂtél@m;ﬂl&_‘dﬁﬁﬁﬁiﬂnﬁam &@e(wmg&cﬂméml%at@!msaeﬂ§%a|éﬂ%étﬁﬁ;‘¥iﬁgs can be
JAB), and PoC Session state. These prqocedures can apply when the
B Gara0s R 58 505?a5§3&85°§%%r' St SRippbreteHuBeabN wpber 7
($Eesencednformationeleneatzaszpesified:D) Teble dtaMMeb Itdshhaiee-specific
that when the SIP/IP Core 411 corresponds with, 3SGPP/30PP2 IMS, the
=Y} 3 45 6 D7 B SRUAUNES BB AA HEShGIRAAHG Ueer? B
alhenitdefinedin FaRRES:24R2MEE80RP2cS50RIBDM A hwhiBkISage Service

R L N T T ———

68 C user, the PoC server 403 can act as a presence source. In such a
case, the PoC server 403 can perfolin the publication of presence
[inféimBtioneahigicanosetalievaliubs ofltierfollopliogeetestant$ (& spécifiedye and

athdahie. 0k it n At BERN DB ISRERrE MR Rephone

element; and "Availability for PoC Alert Service" presence informatio

celierpieathan wmmﬁ@atﬁ@lpo@@érwméinhrsigaame_wbnﬂtyy eleimenBaES 605 is
pibeReesenss infarmation togheval 0&%@%%&%}%@%?@26@#&/ éﬂj&irha BSC

PoC user that has registered to the PoC service (e.g., to value o
6L peadredcidenteyre aderdivn SeoREG ISTERCregudstcRmeier fnblading the
oRAGERIYE LA CaR36kNGRAG BESSian ParicinalioRreRENE ies the received

information element to closed (as defined in Table 10). It is noted that
d¥hér Bhedine Mforhitenia dwe e vightasd foprsrveingrtér switching for

irARPIAPRALE YRlues Al thesamedimedlQQ42] Upan.aGGaRiig Bor call setup, call
_de-registration request from a PoC user, the PoC server 403 can perform

KIS Re alibRSE Braseflcel it EtioRaniey Cariabt BEHRE VA sSrigse and
coRaaitabilibiiend afd IessiaR aviaRERSCRER IS MALIQRISIRORL RO sends

bility for PoC Alert Service" presence information element to

the "Ayajla ( : t
fmﬁ{f}iﬁ&kl&efﬁa@%oclégr\?@%§%]aﬁnéqgﬁc§ét?ﬂ@%ﬁtﬂ%%l@rﬁen%? MSC 619
aRtiésance intofmatianitalih@valsentiheauthenticatad idratiy withad,otss 605,

that has de-registered from th ervice (e,g., to the valye of th
A A 5 NS Ter PO i R CRTE R TR PGP 01

§§$§ ;%%;g%:{}: e?%%ﬁ?(.)eéc o %S[%eZt%% f%g'%igl%e% 'srtiocti qgg?fenglrﬁsl?{lci%t Radio Service
{GPRS) infrastructare 650 are the Serving GPRS Supporting Node (SGSN) 632 and the
Gateway GPRS Support Node (GGSN) 634. In addition, the GPRS infrastructure includes a
Packet Contro! Unit PCU (636) and a Charging Gateway Punction (CGF) 638 linked to a
Billing System 639. A GPRS the Mobile Station (MS) 641 employs a Subscriber Identity

Module (SIM) 643.

{3 The PCU 636 is a logical network element responsible for GPRS-related functions
such as air interface access control, packet scheduling on the air interface, and packet
assembly and re-assembly. Generally the PCU 636 is physically integrated with the BSC
645; however, it can be collocated with a BTS 647 or a SGSN 632. The SGSN 632 provides
equivalent functions as the MSC 649 including mobility management, security, and access

control functions but in the packet-switched domain. Furthermore, the SGSN 632 has
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Upon accepting a request from a PoC user to activate Incoming Session
Barring (ISB), the PoC server 403, acting as a presence source, can set

the watueafiAvailability for POC Session Service" presence infarraationt191s
element to unavailable. Additionally, the PoC server 403 can set the
<entity> element of the presence information to the value of the

AHbaRtcAleRHIdRN B (9L (ROGHS &Y RUBHSAING hedSB810valedthGerface using

value of the PAsserted-ldentity header field of the PUBLISH request).
the BEAIGRRS mueeidRIP6Ha PE uEe Pl dEcaRtivalds shoning istssigrzed that

tl%@”ﬁﬂﬂt(ﬂ)&B)S@QH_@r%i@e F8CreryghiAd3 toperigrm dhegublicalion Qf area into
presence information. The PoC server 403 can set the value of

coRGaRRIbling TOPPEESESEd IS el i E YRGB NCE ffas s ettt pgeling from

AVdEble anddhessantifywlemenrtobiapresencstafounaton teiifng Personal
value of the authenticated identity of the PoC user publishing the I1SB

Devglong b N ane (He paaderte dMbEh 6 TSP HIREBF thee BUBRISRSCs 645,
ABOLIRSH . H9Y B pRAAee pilRErR e AUeSLIEPEROG USeAlACHYHESN 632 is
Incoming Instant Personal Alert Barring (L413), the PoC server 403 can

PR ARIF S AVAT 0 FrPJE A '?%mee%?&aéﬁfe% ATatiche GRS
calement tocunavaipiie: MstathevRog servehcan sasthesetilyrelemspy-based

.of presence information.to the value of the authenticated. jdentity of
B SRR SABD, COTtHY Tl oF AL e gpietice
dieadahdi€ldDf the2 RYBlokGit Nequest)ufddits 1o lespoiseid anbquestiftenGPRS-
a PoC user.to.de-activate Incoming, P | Alerts Barring ( o
B T U LA 8 VIS SNBSS 16 PO BT Cayge. mefice
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can set the <entity> element of presence | ation.to the value of,
AR et DT Hoc Ba st TR ey M Asc 653 to
evahlie sbbthedsAsse fiedtidesdiiy dveatenficlcdf #h6. PUBLISH request).

ktil77 | Moreover, upon setting up or terminating a PoC Session, the PoC
|8etver Hos(cahth b Adsphesetosas duredcri b keisiatanetret s eppb pg 08 nternet

dansebie FRGS IR AUICRALORS sPrepRNGR IIMAKORRIBMENt I work

the appropriate value. Typically, PoC Session participation information is

Mgkt vhskim RS Gsérlisheinipgipetirserobiabaginnsr wessg through a
rown he lastRoGSessigns Upgbrdetermining that A RS USGLhas and can also

reached his/her maximum number of simultaneous PoC Sessions or

YT R P e GsBEROfO AdHE ety Ripininésmaamigrbost. Firewalls
|BeHab e of SINGHRNEPUSIROGSQSSIPTS RS IR GRS U POitidherR@Gorized traffic.

server 403 can act as presence source and perform publication of
DA S PRl T e PECLRTer b3 EAARRE DA Vo iRy Fot 632 may
iRefGess5IDR RV LRI PRSSNees ifas madiorueie Mentiotheapopaaieen the two

value (as specified in Table 10). 1007]I1 The PoC client 401 can e .

CHBS GrmlE I T cROR B SRE S vt VISP TS ey iz
stxdhesametiselgtipment: WAtehthe FRIC sBrvec46S tiseiaL Rralldok tthe SGSN
6Egblish 1E)liesence intle/fdén&t'on on behalf of the PoC user, then the

CUFFEILY Servinie a | . . .
preSence SourceTésiding i the same user equipment as the PoC client

A0 i e information eleme ecified.in th . :
R
Mubidat Soidd (dEOgiiiehusattbrsprodkssediforsuppbrtinghptagencelhese elements
dnsrmaanayLe enenicdeiaeoli At Savais (rd. 8950 manages
processor, Digital Signal Processing (DSP) chip, an Application Specific
derregratedi it cwitiAsI OTSFEY Progranmdblecets Alrtaysnd G pisg track of its
166l PNALR: < BieOmbination. tharaak Jush exemplan: RAIMAES fOlnd encryprs
erforming the described functions is detailed below with respect to FIG.
a1 go8tE &I iilstrates exemplary hardware upon which various
embodiments of the invention can be implemented. A computing system
500 includes a bus 501 or other commgnication mechanism for
communicating information and a processor 503 coupled to the bus 501
for processing information. The computing system 500 also includes main
memory 505, such as a random access memory (RAM) or other dynamic

storage device, coupled to the bus 501 for storing information and
incetriictione tNn he eavecrited hy the nrocecenr 502 Main memoryv B0 ~an



(twifli According to various embodiments of the invention, the processes
described herein can be provided by the computing system 500 in
respoms@iorihe processor 503 executing an arrangement of HSIIIRE0OGH®01915
contained in main memory 505. Such instructions can be read into main
memory 505 from another computer-readable medium, such as the

|storageTdevicg 209 Exaciitionehing aRPERMEANtOf INSIFUStONTon (e.., handset)
contained in main_ memory 505 causes the processor 503 to perform t%e

 BPBRESY Ssling SR ibetrFersint BiE ot itk Hlopesediaiipan embodiment of the

iRl OCR S, AH 206 NRBEEIAY it DREBPIDYRINE sReHetEane back-end
instructions contajined in main memory 505. In alternative embodiments,
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e
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a S types

Igital data streams representing vario of information. Further, the
s@mmMunication i ce3l ingl eripheral ipterfag ice .
B, S T R R BRI o
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sy Rregesear S03may exesuladhe transmified code While BEING Ay 719 and the

received ancUor store the code in the storage device 509, or other ‘
RgHERate Stiinge FBPYHR EReptiBRomALtnisRaRMEP, tRetkolHtking?3. with an
oSYSIEMond GhEnay onisig,ApRICRIIGR. CRERIR NS foRURLAILRITG WG switch, as
WO 20077007170PCTAB2006/0019 15 100:7Frl The term
ke3P puer-fEadable medium” as used herein refers to any medium that
 participates in providing jinstructions to the processor 503 for execution. . ]
EI'?%{é‘lﬁ ‘H‘é‘&iﬁrﬁsﬁﬁaﬂ? fﬁgi%%ﬁﬁ]%tﬁﬁ}%r?ﬂé,sﬁ?@ﬁdiﬁ@ &ﬁ FOCHRISYY 1o | #d his or her
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media include, .for example,.optical or magnetic disks, such.as the storage
S e S e R R EE P AR R R o
(Alem)ciy35 0B cTramsrhissioNMedizdribtudigicdaxiakt ahle g;.COpPeTONifer anctessing
fiber optics, including, the wires that comprise the bus 501. Transmission
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physical medium with patterns of hol€es or other optically recogniza
SwrdtEran & RIn, S PRo Mhishds EPROVRE RERSHERROME dnjiothtirety.
memoayachip or cartridg%e, a carrier wave, or any other medium from which

U EEmplfereafcb aignals 29 4he SorEth oot SHBLiRsE-readirs| eomaansatingy of any

FREUANSIVRE I BEP VIRHAGHIRSI BHANSt2 A SSRIIRI GYRCNABK RBE air such as

example, the instructions for carrying out at least part of the invention may

PiiftRalRPDerBBHB S s Retic/thsk GRuHEHSteCoRTpUTERA slignmodulator 727
cEapARNahthe-raMete cMPRULSH0asisdle iSHYQUORS MMM MM Nulator 727
and sends the instructions over a telephone line using a modem. A
modem of a local system receives thg data on the telephone line and uses
an infrared transmitter to convert the data to an infrared signal and
transmit the infrared signal to a portable computing device, such as a
personal digital assistant (PDA) or a laptop. An infrared detector on the

portable computing device receives the information and instructions borne
hy the infrared cinnal and nlacec the Aata on a hiie The hiie fronvveve the



[OIntil Although a single BSS 603 is shown, it is recognized that multiple

BSSs 603 are typically connected to a Mobile Switching Center (MSC)

618 .20edASE 619 provides connectivity to a circuit-switchedeietemphomoiois
network, such as the Public Switched Telephone Network (PSTN) 621.
Similarly, it is also recognized that the MSC 619 may be connected to

other MSCs 619 on he sam etwork 600 /or 1o other radig etwork
%eﬁerﬁ}]%él 61§ ?gaggngraT@ coII died with %@%l%&?%géé?%n%ﬂeglgrem F 1§pare the
YLR) B2 3relatabmse theat hpld@:memmoﬁéﬂy mmbmatlohﬁabeetmwem’cput from the
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a large extent a copy o ome ocatlon ase,
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T cShe By e Gataiass. Fowever. o EILR 620 pan® &40
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(AuC) 627 contalnlng subscriber-specific authentication data, such as a
SegretaistHanticatieon Ky tis Bsidribeadwiosthe WIOR pspgsimum power transfer.

ALtENtGALRG W SrSmEUTHARMRO 8 (NS, MSGLL RisianRpesesh 0o ARk atic gain
Messag{é e Service Center (SMSC) 629 that stores and forwards short

HRedeh§REt sHtoPiiEddaiechEal gk 0. of holimlgRaseal Speretiorer The
akthe el felephrIcBYSBR.: B SRR rREGINGBRAIIMOEUIRTe}S@IS: cellular

of reverse-link signals from sets of mobile units 601 conducting telephone

el BrotAbEE SRR HRUSTHE Y, E LN Tavereanfiedidha FObhR 8 lighad Telephone

giverR TER08D, is-pracessammihisihatstation. The resulting data is
forwarded to the BSC 607, The BSC 607 provides call resource allocation

andfmob%gcmgmge menhindtionalibniicludingoine(drehesicatied ofasaftenna 717
doffs etween 05. The BSC 607 ceived data
R o TR P PO VNIRRT i B g e 739
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|t|ona y |nter aces wit the BSC 607, |ch in turn communicates wit
HratBV8E 608 3whivihislodulabe anﬂ@metdnaee@ﬁnfm\&nﬁmm@hmi%’w (not
ts of mobile units 601. 00921 As shown in FIG. 6B, the two key
elemeénts of the General Packet Radio Service (GPRS) infrastructure 650
are the- Servm .GPRS Supporting Node (SGSN) 632 and the Gatewa
BPRS slppdftNott (EE3R) BaR e isaitionc i s PR fHirakt il kevbonrd

mudee aeackes Gantsed M@iiﬁ@u&ﬁﬁﬁh@eﬁ@a@mw@ﬁéﬁwm display 707

ctlo (CGF) 638 linked to a Billin tem 639. A the Mobile
LS ST Ry S 4 e AR ORISR o VGRS e MCU 703
a'}hﬁﬁg‘dé ﬁfﬁ@rﬂﬁa&dﬁgmﬂi felwork elemadteasponsible foroRRSrelatedated SIM
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AddemwﬂntmmmidﬁsmMm tiinebpelcketusivitelse tk ddmaine Fasdtenirongjent from

2 Qnnectivit t through, for.ex e, a
e O I P S e R S B ' reve

mm:gw eﬂﬂgmn@@@)smd$mmndaem@qlze@ ¢ Alnetrahihe igghon 701.
SGSNs 631 can be employed and can divide the service area into
corresponding routing areas (RAs). A SGSN/SGSN interface allows
packet tunneling from old SGSNs to ngw SGSNs when an RA update
takes place during an ongoing Personal Development Planning (PDP)
context. While a given SGSN may serve multiple BSCs 645, any given
BSC 645 generally interfaces with one SGSN 632. Also, the SGSN 632 is

optionally connected with the HLR 651 through an 557-based interface
1neina CPR<T anbanced Mohile Annlicatinn Part (NMAP) or with the M<C



1110%1 FIG. 7 is a diagram of exemplary components of a mobile station

(e.g., handset) capable of operating in the systems of FIGs. 6A and 68,
accordingztotan embodiment of the invention. Generally, a raBitrgeedeen191s

is often defined in terms of front-end and back-end characteristics. The
front-end of the receiver encompasses all of the Radio Frequency (RF)

circuitry whereas the back-end encompasses all oég'n f%as -band _
[ BHsessiie SRRy BorEREIETo CorbRBA of e tapHomeery 751 siores

vREUd e MaindEenin ki (MG 0% aRigitap&ignat Praegssber(@SPAcluding

705, and a recejver/transmitter_unit including a microphone gain contro] .
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711 is feéj to@? coder/decoder (CODEC) 713. LOO171 A radio section 715

oA iiReS 88N EP End converts frequency in order to communicate with a

base station, which is included in a mobile communication system (e.g.,
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along with any detected background noise is converted into an analog
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the Analog to Digital Converter (ADC) 723. The control unit 703 routes the
[digital sigal ntadhe DSRS0 prespssingatherinysitbheas speashiype of data

encoding, channel encodipg, encrypting, and interleaving. In th o
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Code Division Multiple Access (CDWA), as described. in detail in fhe
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Hiatie))-Baseh Statienct amplitibiity Standarch fohd palcksotie datidebahdbove.  The

esn Ee%(sjesnrc?:?v%tg:{rgq?%lll{lgorerXﬁ%ezcr:QfeW\%é 1h '%Aﬂ%&{ g B?t&grdn@ﬁ{fgmsj?){uch asa WLAN
re]pePence IN ItS entirety. e enco ea signails are then routed to an
equetizé 726 doriEEmBoAddlion ofamfe qednky-deponddidimpalprierts network

occ N ISSI ' phase and
R Lo L R octlator 727
combines the signal with a RF signal generated in the RE interface 729.
PR nodiilier the 7inyerdratds S @ wioE Ry ivel SPRBEIERCy P pRalBmber of
spodulation nerdesitonpreprie thasigRahiRhtransmissidinagd but covers various
up-converter. 731 comhines the sine wave ouéput from tli:le modulator 727
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719 to jncrease the signal tq an aa r ria%e ower Ie\{)el.‘ n gra{gtic% combination
SPEREHE TP 7 SR AT SR I WS Y
gahsiaded by the DSP 705 from information received from a network base
station. The signal is then filtered within the duplexer 721 and optionally
sent to an antenna coupler 735 to match impedances to provide maximum
power transfer. Finally, the signal is transmitted via antenna 717 to a local
base station. An automatic gain control (AGC) can be supplied to control
the gain of the final stages of the receiver. The signals may be forwarded
from there to a remote telephone which may be another cellular
telephone, other mobile phone or a land-line connected to a Public
Switched Telephone Network (PSTN), or other telephony networks. 101(0l
Voice signals transmitted to the mobile&3station 701 are received via
antenna 717 and immediately amplified by a low noise amplifier (LNA)
737. A down-converter 739 lowers the carrier frequency while the
demodulator 741 strips away the RF leaving only a digital bit stream. The

signal then goes through the equalizer 725 and is processed by the DSP
1005 A Dinital t0 Analoa Convvertear (DAC) 742 convvarte the ciaonal and the



CLAIMS WHAT IS CLAIMED IS: I. A method comprising: determining an
event affecting availability of a terminal over a communication network,
wherein the terminal is configured to utilize a group communication
service supported by the communication network; checking setting of an
incoming session barring indicator Corresponding to the terminal, wherein
the incoming session barring indicator specifies that the terminal is
configured to not accept incoming group communication sessions;
generating the presence information based on the setting of the incoming
session barring indicator, wherein thelpié&Ence information is used to
determine availability of the terminal for the group communication service;
and generating a message including information on the event, wherein the
mHgshgeds nsed: migrovide presence information regarding the terminal.
2. A method according to claim I, further comprising: transmitting the
message to a presence server configured to distribute the presence
informatiennwhereinithe.message has a format according to a Presence

Information Data Format. 3. A method according to claim 1, further
deteg@mmgsqﬁg::veﬂt affecting availability of a terminal over a communication network,

wherein the terminal is configured to utilize a group communication service supported by the
communication network;

checking setting of an incoming session barring indicator corresponding to the terminal, wherein
the incoming session barring indicator specifies that the terminal is configured to not accept
incoming group communication sessions;

generating the presence information based on the setting of the incoming session barring
indicator, wherein the presence information is used to determine availability of the terminal
for the group communication service; aind

generating a message including information on the event,

wherein the message is used to provide presence information regarding the terminal.

2. A method according to claim 1, further comprising:
transmitting the message to a presence server configured to distribute the presence information,

wherein the message has a format according to a Presence Information Data Format.

3. A method according to claim 1, further comprising:
checking setting of an instant personal alert barring indicator corresponding to the terminal; and
generating the presence information based on the setting of the instant personal alert barring

indicator.



checking setting of an instant personal alert barring indicator
corresponding to the terminal; and generating the presence information
based on the setting of the instant personal alert barring indicator. 4. A
method according to claim I, further comprising: receiving an event

attibye seadaled I S Ber ARGPIUIAg: 9, subscription, the event

attribute specifies one o a registered state, a refreshed state, an expired
recebtate Ao r et BBt Goresoriingy o retsRiPAtibl SRR HiRaie event

) tltl’ﬂ)lgté@ee({:%gl olf'lrél ?H?Qgﬁ?e?%’ rslfatc Wt@f@%ﬂe@@ti@gﬁ@ﬁ%@d%ﬁ%s%@ PRejected

&sSioh Tnitiation Proto SIP); and mapping the event attribute to
presence pofehmationg BuAt;me@rﬁ(tju: %@@F@i‘n‘g‘t@%%qﬂfﬁ?ﬂﬁ@?{m“ network,

wmrgﬂsfhneg eq 30 a{’ﬁ?“é’%z}%heéﬁ%ré@s%ﬂ&ﬁﬂm% ishavailabie baseshan a

criterion, whérein the criterion includes configuration of the terminal or
mapip@ingt wmhmtaittobeﬁﬁagmm@ac@ﬂaf@a@%l%twork. 6. A method according
to claim 1, wherein the information includes number of allowed concurrent
communication sessions. 7. A method according to claim |, further
comprisinghsheckingsettingiof sifwitaneousrgriogp communication

oS PURROI. AnG enraling (e Rlepen e INAIMAUABOARE ANy includes

de el B ST HAR S| roup communication sessions support.
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includes a Push-to-Talk over Cellular (PoC) service.

6. A method according to claim 1, wherein the information includes number of allowed

cancurrent communication sessions.

7. A method according to claim |, further comprising:
checking setting of simultaneous group communication sessions support; and
generating the presence information based on the setting of the simultaneous group

communication sessions support.

8. A method according to claim 1, wherein the group communication service includes a

Push-to-Talk over Cellular (PoC) service.

9. A method according to claim 1, further comprising:
directly generating an event attribute for the event; and

publishing the event attribute as the presence information.

10. An apparatus comprising:
a processor configured to determine an event affecting availability of a terminal over a
communication network, and to generate a message including information on the event,

wherein the message is used to provide presence information regarding the terminal.



9. A method according to claim I, further comprising: directly generating

an event attribute for the event; and publishing the event attribute as the

presence information.  10. An apparatus comprising: a processor

configured to determine an event affecting availability of a terminal over a

commupication network, and (0, generale. g messads jaduding information

on the eU&RE Wheréir the essage Is use o pro ide ﬁ?fesence

a cdanformiatioonregantirg: the ltermitial prticefnrapprattis aeddnding Yo iclaimmessage to a
1106’52-[1{&? es%%%m%gsl.qg'&)cﬁcm e n{g%lo{}iggltteerf & Cr%lsjglgéj %9&)@%21&0111 wherein the
Brocessor and conlflgurecYl Giransimit the message to a presence server
thadsig:canfig dived doadistring eothé presentddnfomatidmavtengin the
message has a format according to a Presence Information Data Format.
12. An apparatus according to claim 10, wherein the terminal is configured
to Utiizg @ ek eORBMICatP0ISRIVIcS SHPROTteE Ry-ilIeaCommunication utilize a
network, and the presence information is used to determine avagabilit gf .
HEUR SRR FEHE G PEUE AR alio N SR I CFE AR RS ol the presence
KECRFAINGHes Ghabn (hlaMmdierat HReIIFNRESTOIHS fetthes configtikeaul® communication
check setting of an incoming session barring indicator corresponding to
ti&"{&rminal, and the incoming session barring indicator specifies that the
terminal is configured to not accept incoming group communication
service sessions, the processor being further to generate the presence
infolmatiorireseid orcasediating6ith&2inebming Yeseiore ek indurbraotfigured to
%ﬁe&‘%&ﬁﬁ?@{ﬁﬁ RAeeREdnglo Slaim e WREEIR ADE RIRABSRLIILHIARTAL, and the

configured to check setting of an instant personal alert barring indicator

GoRPEYPB IR foHE REr iR EAL N SNSFOE S 85T BB TS rifocgBlierEe tharot accept
REESENGE JoFPatian pRIGI AR ANeSeting Of the insantnsisenakileto gencrate the
barring indicator.  15. An apparatus according to claim 12, wherein the
reEEssIP farfortifey Risafigurad serBeciith aineBit R iGIBot aedpe iatieptor.

with the event according to a subscription, the event attribute specifying

one of a registered state, a refreshed state, an expired state, or a rejected
staté4coxresponding docoedjistratiohiof ie tdrenimakiwithivctiseor is further configured to

communjcatiop network, wherein the.registration. i eSS} . T
e TR e o A B il he
gvectsattribeite: thupiesenceeinfermtitiopresend. iNfoappagatbssadoordingswting of the
clt%;!nml%r\évhg[%'g [%k%elgﬂoc§1%§oa{tg)§_furt_her_ configure_d to de_termir_me whether

the terminal is available based on a criterion, the criterion including

configuration of the terminal or being within a coverage area of the radio

netwark,  17. An apparatus acTo,rdin to claim 12, wherein th

nforattorAHERIES TERHOLE 5t STWekf cOHELT A BIRFACHTE Abither configured to

S@8SHNE event attribute associated with the event according to a subscription, the event
attribute sbecifying one of a registered state, a refreshed state, an expired state, or a rejected
state corresponding to registration of the terminal within the communication network,
wherein the registration is based on a Session Initiation Protocol (SIP), the processor being

further configured to map the event attribute to presence information.

16. An apparatus according to claim 12, wherein the processor is further configured to
determine whether the terminal is available based on a criterion, the criterion including

configuration of the terminal or being within a coverage area of the radio network.



18. An apparatus according to claim 12, wherein the processor is further
configured to check setting of simultaneous group communication

sessions support, and to generate the presence information based on the

setting of the simultaneous group communication sessions support.  19.
SR AT SO s SR RO e o
apparatusaccerdingtonckain dOsadierein the processor is further

configured to directly generate an event attribute for the event, the event

attribute being published as the presence information.  21. An apparatus

accquing, i phaims1uahercamprisingwmeansdor directy ae Teratng M gured to
event attribute for the event, the event attribute being published as the

(RESENTY EGHIgHANeOYS ROMpStEmYHTBHETh G HE B PUrRRTs BfCiircperate the
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Communlcatlon network to communicate over the communication network

VRIS $RRRENt associated with the registration is used to determine

availability for a communication service supported by the communication

network, an application server generating a message including information

on tH8. ederdppiareindbrrdnessagaigiusadwd provide preseneemmunication service

'Wﬁ?f&@@'é’w&l%“ﬂaf%b& EQUMMMniGRIQR,SRvice.  24. A method

according to claim 23, wherein the message is transmitted to a presence
server configured to distribute the presence information, wherein the

mes 202 has a format ac ordln to a Pres]ence IB ormation Datzf-l P
2 hg&)g@ us gccmtif gn Pl vherein the processor 18 urt her confgured to
ording 1o alm whereinh communication servic

|@@IM@Sgargrmamﬁcmfmmm@nwfseﬂmeyeaam,dtﬂee:wmmmrhcanbm:@epw[khed as the
includes a radio network.  26. A method according to claim 25, further

C%ﬁ%ﬁ?i%if ﬁ]é prmatmn.

21. An apparatus according to claim 10, further comprising:
means for directly generating an event attribute for the event, the event attribute being published

as the presence information.
22. A system comprising the apparatus of claim 1 and the presence server,

23. A method comprising:
registering with a communication network to communicate over the communication network,
wherein an event associated with the registration is used to determine availability for a
communication service supported by the communication network, an application server
generating a message including information on the event,
wherein the message is used to provide presence information relating to the communication

service.



setting an incoming session barring indicator to indicate non-acceptance

of group communication sessions, wherein the presence information is

based on the setting of the incoming session barring indicator.  27. A

method according to claim 25, further comprising: setting an instant

P o HeoddNaleRian iR SReClf, 031G AL ARIESIANIREIRRNAL o presence
aleft, wherein the preserice information is based on the setting of the

jostant petsardlialdittaminghingiestore in28Atmethdeigocdreimgsoeddim a format
25, wherein the event correspongs. to.one of a registered state, a
?8?95%?%(?%?at§55%085(‘6§)é1 egﬁ%’?e,Bél)tr‘;’lcz;r(rneljgeac?’[ed state of the registration, the
registration being based on a Session Initiation Protocol (SIP). 29. A

method according to claim 25, wherein the availability is based on a lud -
critéﬁoﬁ‘tﬂ“&ﬁﬂ%l%&dé%ﬁ&ﬁﬁﬁ%&?nf@?ﬁﬁ%‘t‘?oﬁo’fgpqg SR Within e ces @ sfoup
radimhswesk afrbrinamithinceaveiagaaieacehthe radidaetwalil.nei80r4A

method according to claim 25, wherein the information includes number of
allowed concurrent communication sessions. 31. A method according to

claigy 22, futher COMRHSIRg: 1 SRURg - SimuliaRe AR 9roup communication

sessions indicator, wherein the presence information is based on the
settiattingnop thie Shersi et s it lipR BB o EAE BANSESSIIARC TR EARP
o MeAh @8&%9&’3%&%&&%@&%%@ §iRHS SHAUP ERRAINK RICaHAM g of the

service includes a Push-to-Talk over Cellular (PoC) service. 33. A
method sesording toeldifica® wherein the application server is configured
to directly generate an event attribute for the event and to publish the
event attribute as the presence information.  34. An apparatus
comrisingethod according to claim 25, further comprising:

setting an instant personal alert barring indicator to specify barring of an instant personal alert,

wherein the presence information is based on the setting of the instant personal alert barring

indicator.

28. A method according to claim 25, wherein the event corresponds 1o one of a
registered state, a refreshed state, an expired state, or a rejected state of the registration, the

registration being based on a Sessjon Initiation Protocol (SIP).
29. A method according to claim 25, wherein the availability is based on a criterion that
includes configuration information for operating within the radio network or being within

coverage area of the radio network.

30. A method according to claim 25, wherein the information includes number of

allowed concurrent communication sessions.

31. A method according to claim 23, further comprising:



a processor configured to initiate registration with a communication
network to communicate over the communication network, wherein an
event associated with the registration is used to determine availability for a
com_mur_1ication service supported by the communication network, an
scriifbR AR RSN S ABITANNG R MAP SAgR A ARG INIRREHARAR e
event, wherein tfie message Is used to provide presence information
irdlatingito thessahominsiceilios SERKCEMUIBHEAY SFYE SRR HUUGRHRY S ons
i%l limtg}é'l, wherein the message is transmitted to a presence server
concﬁlgured to distribute the presence information, wherein the message
has a format according to a Presence Information Data Format. 36. An
apparatus according to claim 34, wherein.communicati vice | ;
R0 EA B 258 R DA T g ncludes
wheneia-thekasogassoslis {Brtipsconfigured to set an incoming session
barring indicator to indicate non-acceptance of incoming group
commu_nication sessions, wherein the presence information is based on
the setting, of, thedneRminasessionBamingdndicatapplicat®8. Anvappacatugured to
according to claim 36, wherein the processor is furthey configured to %et
St pets Gitar e PHARING SRdIC5E T c‘ify%%ﬁ%‘gtf? Rmstaptute as the

an ins

F?g@g@@t;ﬁtﬁﬁﬁﬁy}@ﬁrein the presence information is based on the setting of
he instant personal alert barring indicator,.  39. An apparatus according

to claim 36, wherein the event corresponds to one of a registered state, a

refreshed %tatg.ag%g&gggg@mte, or a rejected state of the registration, the
registration'being based on a Session Initiation Protocol (SIP).
a processor configured to initiate registration with a communication nétwork to communicate

over the communication network, wherein an event associated with the registration is used

to determine availability for a communication service supporied by the communication

network, an application server generating a message including information on the event,
wherein the message is used to provide presence information relating to the communication

service.

35. An apparatus according to claim 34, wherein the message is transmitted to a
presence server configured to distribute the presence information, wherein the message has a

format according to a Presence Information Data Format.

36. An apparatus according to claim 34, wherein communication service includes a

group communication service.

37. An apparatus according to claim 36, wherein the processor is further configured to
set an incoming session barring indicator to indicate non-acceptance of Incoming group
communication sessions, wherein the presence information is based on the setting of the

incoming session barring indicator,



40. An apparatus according to claim 36, further comprising: a speaker
configurgd to output an audio signal corresponding to group
communication service traffic.  41. An apparatus according to claim 36,
wherein the availability is based on a criterion that includes configuration

nfogmation o QPeraLG MG 36 NERAT L RRBGHHND SRYaragBisd

area o 10 network An apparatus according to claim 36,
wheneirstine mfecpnmémtlh@tudgmmﬁ@eﬁ%f%ﬁrcsw&w&bﬁd?fr?énmm ‘personal alert,

\(\:f Al t'%%?@s@fc%%ﬁﬁ%%aﬂol 43 50 eﬁW%@tﬁﬁQ%ﬂl@ﬁ@tﬁl@%@i%a lert barring

erein processor is further configured to check setting of
ﬂ;ndmdtalneous group communication sessions support, and to generate the
presence inf_ormation based on the setting of the simultaneous group
communication sessions support.  44. An apparatus according to claim
36 Whﬁrﬁé@LMthmupaﬁﬁngmimméﬁ sdreiem ithelerdms coPersionds Talke of a

overCeIIuIar(Po eryi Rparaty
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Attt fopdhe Bys&ﬂtcaﬂdﬁﬁpublishmheﬂeﬁfemmaﬂtﬁblhb as the presence
mformatlon.. 46. An apparatus according to claim 34, further comprising:
means for directly generating an event attribute for the event, the event

attripyite bging-publishadias theinresenaetinforompionng:
a speaker configured to output an audio signal corresponding to group communication service

traffic.

41. An apparatus according to claim 36, wherein the availability is based on a criterion
that includes configuration information for operating within the radio network or being

within coverage area of the radio network.

42. An apparatus according to claim 36, wherein the information includes number of

allowed concurrent communication sessions.

43, An apparatus according to claim 36, wherein the processor is further configured to
check setting of simultancous group communication sessions support, and to generate the

presence information based on the setting of the simultaneous group communication

sessions support.

44. An apparatus according to claim 36, wherein the group communication service

includes a Push-to-Talk over Cellufar (PoC) service.
45. An apparatus according to claim 34, wherein the application server is configured to

directly generate an event attribute for the event and to publish the event attribute as the

presence information.
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46. An apparatus according to claim 34, further comprising:
means for directly generating an event attribute for the event, the event attribute being published

as the presence information.
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