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GROUP CAWOI‘,P;(,@,.J@QJP COVVUNI CATI ON NETWORK FI ELD [0001] The Eﬂrjse%{}
i nvention relates to point to multi-point conmunications syst'le AUG 6

specifically, the present invention relgtes to a nethod and apparatus for
adding a user, who wishes to initiate a group call, to the group call if
the group call is in progress. BACKGROUND [0002] A class of wrel ess

~servi ce i nt endaBOMMUNEICAFION DEVICE FOR- JOINING e USER T A gr oup)

Commun o2t SGROUP CAE, IR ATROUP COMMUNITATION NETWORK 2

t hese services ve been ere a user presses a

"push-to-tal k™ (PTT) button on his phone/radio to initiate speech.
Pushing the button either keys his ragqpppn sone inplenentatiors, or in
a noderated system where comruni cations occurs via a server of sone

t ype, [000ti cat es Thégreserr inventionpureitiess or pditete’ mbhiepoifit ddmrgumcateas tshsemb.oor ,
or talker_permssion, the user, then geperally s e‘?ks for a f&"\{i\/ a&iconds,
after whi cMafe specalicadlyethepreseptrinveRiiangslates g adf‘?fg? ansbapparalus Loy addigg dst
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used in applications where one person, a "dispatcher," needs to y
comuni cate to a group of people, such as field service personnel or taxi
drivers, which is where the "di sPBACKGRONPor the service cones from
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gener known €se servi ces are usual nent ed

a_sgoer SONaknaG9 TPMLEY comMRhicadn Batsexidied i eafbuy Feiskefor hiadgsars NInl generahet
protocol (1P) packets, i.e., voice-over- |IP (VolP) service, to a central

group chat these \servicesrhaye sheen| halftduplexs | where a uses|nresses pn‘pash-fotaik’t FlBer

service. [0004] A key feature of.these servi.ces i,s.that,c ' Jonis
qui ok and: BT Bt RboneRid f i SRERE Ry RE T by Plug I Bis 3RO
button, W thaeimpRiMdwkiBhO W @ rhyddirstad sysiém] Whdte R6MmUnRALoG SRUREVIER
Communi cation in this type of service is generall verﬁ]c short, with

i ndi vi dual sersekof somer typé, ibdicatgs theruseds reguest fombe Gtlaen” Higranedhgl flapsceids,
and "conversations".|asting ppssibl m nute or Jess. [00 The, t,i e
del ay bet wil TWRFETSE1PE H&P&fégﬂb&%‘%ﬂ‘]ﬁ’eS?qag%ﬁmaﬁ(fc”\‘/'\/r‘?ﬁﬁ”{% ’?@Je\”ﬁﬁgg he
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i
and may begin speaking, which is known as the PTT latency, is a critical
par amet er gewerdily froouplesspeaker to a group of listeners, but may be one-to-one. This service

has traditionally been used in applications where one person, a “dispatcher,” needs to
communicate to a group of people, such as field service personnel or taxi drivers, which
is where the “dispatch” name for the service comes from.

| D [0003] | Similar services have been offered on the Internet and are generally known as

" “voice chat.” These services.are usually implemented as personal computer
applications that send vocoder frames in Intemet protocol (IP) packets, i.e., voice-over-
IP (VoIP) service, to a central group chat server, or possibly frdm' client to client in a
peer-to-peer service. '

(0004] A key feature of these services is that communication is quick and spontaneous,
usually initiated by simply pressing a PTT button, without going through a typical
dialing and ringing sequence. Communication in this type of service is generally very
short, with individual talk “spurts” being generally on the order of several seconds, and
“conversations” lasting possibly a minute or less.

[0005]} The time delay between when the user requests the floor and when he receives a
positive or negative confirmation from the server that he has the floor and may begin

speaking, which is known as the PTT latency, is a critical parameter for half-duplex
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AUG 2006 WD 03/069944 2 group comuni cations systens. As Je*mtlone

previ ouslwoéj_,iﬂ%aﬂach systens place a pri.ority on short, quick

conver sat i ons, I'ch makes the service |less effective if the PTT |atency
beconmes | arge. [00061 Existing group co nication infrastructures
provide limted opportunities for signitficantly reducing the PTT

| atency, i.e., actual PTT | atency may not be possibly reduced bel ow the
time requi rgoug commuaiiatibis systdmisafAs mentienedepreviouslly) disgaichispstemsapleet -a
data sessions. Further, talker and listeners traffic channels ar% [ ought
up in seri exorityer sherb quick conversavenarhicimales the seryice dess effeetiviaks ﬁ%lﬁ‘; a

dormant gr .S L it for the talker's traffic channel to be
re-establi gﬁlglaéf%ecg{n\éﬁgrger he server. Currently, no nechanismexists to
send rmudae- ori g et dgrﬁﬁﬁonﬁhﬁﬂﬁhﬁmin@ﬁkt&]d@ﬁe@fiﬁ’d\‘?'dd‘ﬁlmﬁ&d]Qderﬁlaﬂica for
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traffic channel - a lNmtation that requires traffic channels to be
re- est abl i shgnifidantlyreducingy theoPfTidaternyi oa.. etuak BT Tclateney snaympt thigeposaiblyer

can take place. ,[0007] There is need er efor for chani s 0
Feduce. bot HESHSAAPEIRY P Friceaties totpeipiate et Fames wiia domnart pat -
time requirgg &égfibﬁs'.mh' ket aAd flisen&N ARTRE Thhels BRT brotigaly fOsérbl | es
W t hout negatively 1 npacting systemcapacity, client battefry l'ife, or

ot her resoukcase tieldpinetanisntheapiable o begie wakingropmdoraizntogrolpeis we wait for

endpoi nts takes place within virtual gro wherein the voigce of one
“tal ker” i he telkern Rt chamBelofo P reestiblishEd 4o signal thessonytre. CHIPING dioys

this type ' ' ' r r . ' | ] or
simpl y 5 carR AT o Und FobRERRB A SLETSERDE ol of iy RRZ oM iR 4 °
char act er i Staffis chdnnthe Chidnitatiordthas requiteegaffitcehanaelsnebe re-kstatilished beforme D
associated informatiqgn, such as a group nane or gr?up 1 d. A menber |ist
is a list GNYsAEMNIGHIPRbetyeen gliantyandthessryericapiakelassr ticipate in the
call. 91 . e. i.s r '

the oA oom Bt s o edr BERHrE foP mL AR o TBAKCe tofhpralPPTTIapRly,

chat - r oom reagéiencéd ®yhe ufikertsi isl-tidefreqieid tohiecdstablish hreffist chaaselodot he
di spatch server. In the ad-hoc nodel, however, the groups_nay be defined

and/ or nodipRrticipating maehiles withoutuageiively anpagymg| SYSERIARRFPO Slient beery Life,
di scl osed enhadi nen rovide a novel and inproved nethod in a
comuni cat i Bﬁé\%%g'ér%?égr adding a user to a group call-in a group

COMUMDERY i ON  In a dispatch model, communication between endpoints takes place within

virtual groups wherein the voice of one “talker” is broadcast to one or more “listeners™.
A single instance of this type of communication is commonly referred to as a dispatch
.call or simply a call. A call is an instantiation of a group, which defines the
characteristics of the call and is, in essence, a member list with some associated
information, such as a group name or group id. A member list is a list of one or more )
users that are invited to participate in the call.
{0009] - There is a need for a dispatch model that supports both the chat-room model and
the ad-hoc model of group call services. In the chat-room model, the groups are pre-
defined, which may be stored on the dispatch server. In the ad-hoc model, however, the

groups may be defined and/or modified in real-time.

SUMMARY OF THE INVENTION
[0010) The disclosed embodiments provide a novel and improved method in a
communication device for adding a user to a group call in a group communication

network, which includes the steps of receiving an indication from a user who wishes to



net wor k, which includes the steps of receiving an indicati on_'1 hoAUB 2006
who w sh t UG 2006 WD 03/069944 3 initiate a group call and
sendi ng ?Pé’%&”@g?to a server to add the user to the group call if the
group call is in progress. [0011) In angther aspect of the invention, a
conput er-readable mediumin a comunication device enbodi es a nethod for
adding a user to a group call in a group comunication network, the

met hod i nclnigied ghdi cahana seming @ relesitie pServEOD1EAH the ugen 6 tHergreupeatltif of
the invention, a conmmunication device for adding a user to a group call
in a groupthe@renpdallas ingprogessaor k i ncl udes nmeans for receiving an

i ndi cation f who wi to initi N f
sendi 9" 1 cqubtcanpges "Sarde Pt oo dreneh. o dcpp B Pk agRls RLM 1 2 ne.
group call commyBicRIGEAARS ¢ (R3] a Bhdl PoNAIdinSP a6 t@lfalgr&fp VRN glp @

communi cat 1 on or adding a user to a droup call”in a group
conmuni cat cenmosicuiorknetworkythe snathodineludimg, theatiovemsentivned stepsnd a

processor comruni catively cou‘gl ed to the recejver @lqr;,d tthe ‘yansm‘%mer.
The pl®ddssor i In ancfsapsnectat theBWERGy2 SAMPAICRUST 65198 IR AR PSSRAD2

W shes to Lpitiahe- r Ntion STty 0 Ve Lp add
the user t BRLRHF if £l BpimiRGriof SRR Ml Shbald(d RELVE b

aspect, t hegmdiQtioaTiosRtal @er Geiol Wishess tainitia at grot@ickll (aRd Theahe \for sendBfg &F
DESCRI PTI ON OF THE DRAW NGS [ 00141 The features and advant ages of the
present i nveguestéma sarver tpaddhe userte thgpgrarp pall if theggroupealbis dn progeess-

Meoring i C torth bol . ekt .
o BT e It ek SR Lo ciE B bR B BRRIRGL o Yl AucifEn ufiE RS 10°
and) wher egriup(cdliRh grbép cdminuhidatisrihetwork BEIudes & QETRIMRF CAtramnttey ahd e

[00161 FIG™ 2'illustrates how several applications interact with each
ot her; [00p@kessponmimitativelygoupledrio theangsivar pnd hertranagitierr 2h¢ BIRCEHHEOIESs s

di mbadi .. [0018] FI i 1] o5,
ocal o 1 ot FAPPRGRtIRER o o et frorm a er SpgdiHes Blifiats EEHTGAR g
(00191 FI Gserﬂid;% Héc{ue&t@% v @raddany k@ Rithe grélp @l #aheraupcallll isset up

process according to one enbodinent; [0020] FIG 6 illustrates an
exenpl ary progedss. Imoneraspestyithheommanicating degyicgive pesh-tactalk(Hilkpdevice.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The features and advantages of the present invention will become more apparent
from the detailed description set forth below when taken in conjunction with the

drawings in which like reference characters identify correspondingly throughout and

wherein:
) [0015] FIG. 1 illustrates a group communications system;
[0016] FIG. 2 illustrates how several applications interact with each other; -
[0017) FIG. 3 illustrates an exemplary user-registration process according to one
embodiment;
[0018) FIG. 4 illustrates an exemplary local, intra-regional call-setup process according

to one embodiment;

[0019] FIG. 5 illustrates an exemplary remote, intra-regional call-setup process
according to one embodiment;

[0020) FIG. 6 illustrates an exemplary local, inter-regional cali-setup process according
to one embodiment;

[0021) FIG. 7 illustrates an exemplary remote, inter-regional cail-setup process

according to one embodiment;



to one embodiment: [0021) FIG 7 illustrates an exenplary remotd, 4 AUG 2006
inter-regw@‘%l -setup process according to one enbodi nent; 4 AUG

2906 WO [00221 FIG 8 illustrates an exenplary process for
| eaving a group call according to one e‘ﬂ;oodi ment; 100231 FIG 9

Il lustrates an exenplary process for terimnating a group call according
to one enbodinent; [0024] FIG 10 illustrates an exenplary process for
sendi alert I SIF

Send o, 1 o FI Ml anCabholif BRCHTE: Isafes GTIRUINB Tk 3N
accordi ng ¢mbalimentbodi nent ; [0026] FI G 12 Il lustrates an exenpl ary
proces i(i pre- t| g a taI ker cordin one _enbodi menﬁ [0%27

FI G i ustr % “%%éﬁ?ﬂ“aﬁ"?mﬁ Bee cf?f IEHRINAENS & &ravp £k pccorgn

active gr Ome%dl ording to one enbodi nent; [00281 FIG 14
illustrates an exenplaty process for renoving partici pants froma group
cal | goomdi ng tFIGN® ‘ubedes i exerbflarsOprobess for bendirguai aleitefor awmﬂl ary
process for renpving a user's registration accordlng t o one enbodi ment;
10030] FI G aceerding lgoHne gmbedimeat;sever al conmuni cati on devi ces interact

W th muni s er A&E9[ din ne embodi

e e coic T NERARE SERRCY Aokt Y Faf Rk Aapon pAL AN g
to one enbogdione@mbodintknl;00321 FIG 18 illustrates buffering nedia at a
client side accordi n% to one embodi ment. DETAI LED DESCRI PTI ON [ 0033]

Bef or d082d enbodflfedR ilastrates amexemplasy nr@cee&ﬁvraprn@mﬁnng @ctakker acgording iq o
be understood that the invention is not linited inits application to
the detail LB 'Tt‘tﬁ’g M@ nst ruction and the arrangenent of the conponents

set fqohdyin t hail@'leﬂhﬂﬂltes%S&(eh@idr?'ﬁrﬁesd fdrbRln3tRY BmbeS 18MA\icies - )

The invention is capable of being 'inplenented in Other enbodi mrents and
are carri ecgroup calhacgarding te qnaymbodihwt, it is
[0028) FIG. 14 illustrates an exemplary process for removing participants from a group

call according to on¢ embodiment;

{0029] FIG. 15 illustrates an exemplary process for removing a user's registration
according to one embodiment;

{0030] FIG. 16 illustrates how several communication devices interact with a
communications manager according to one embodiment;

[0031] FIG. 17 illustrates buffering media at a communications manager side according

to one embodiment; and

[0032] FIG. 18 illustrates buffering media at a client side according to one embodiment.
'DETAILED DESCRIPTION
[0033] Before one embodiment of the invention is explained in detail, it is to be

understood that the invention is not limited in its application to the details of the
construction and the arrangement of the components set forth in the following
description or illustrated in the drawings. The invention is capable of being
implemented in other embodiments and are carried out in various ways. Also, it is
understood that the phraseology and terminology used herein is for purpose of
description and should not be regarded as limiting.

[0034) FIG. 1 illustrates an exemplary functional block diagram of a group
communication system 100. The group communication system 100 is also known as a

push-to-talk (PTT) system, a net broadcast service (NBS), a dispatch system, or a point-



understood that the phraseol ogy and term nol ogy used herein i: igm 006
purpose Gl osiedsdy Ption and shoul d not be regarded as limti na. [ 4%
FIG | illustrates an exenplary functional block diagramof a group
comuni cati on system 100. The group co ni cation system 100 is al so
known as a push-to-talk (M system a net broadcast service (NBS), a

di spatch system or a point CAUG 2006 WD 03/069944 5 to-nulti-point
communi cat temukiypoiatrcohmunitatieiystimre it oné lsmbgdinent, thergrovipCirimumicatioht em
100 includes application seryver conmponents, such as dispatchers, |ocation

servers, nbYsen clOf; insludes i applisation $&YRY exBRonentsaguch @y dispadess. daeation

| nt t (1P I ] ireli ' it,h I P
conneoti vi B hedih st A (MCEY CbRpRREs Ifkeolog YeliErs 48 B Fholthd

ei ther a cepycRédts eWidRN aydBNivireline déiBésOWRh  IPEShnnatRRit9), MERE . appRSRHNON

t he conponent's functionality. The centralized depl oynent may “include a

home di spasarercompbheniOmMay he depreysdopzithera enmtralized(deplogimenver, 2 repignalized
user/ group ,dat abase 106. These conpongnt s be centrally.located in the
servi ce . phERIRERERLSDHE] jB e hmpaRst s Renalily. p e trpirafieed deglayment mey
depl oynent fejufibes HofiY Hﬁk)étéﬁéil gﬂﬂ?%@,ﬂhsh&ﬁé’ le‘atMﬁeéin!réi‘ gpgga)t L4 hRfa

I a alls.” A

roaming users and In initiating 1nter-regional group c
regi onal i zestrigmpupodarabate 106, Thest compomeatsuniey dercegirallyalocaled dattho serveever
(RLS) 112, a regional ci(iasp tcher, (RD) 114, a regiona ia control_.unit

! . nme
(MCU) conpP®@X1den s netyarks apd gnay, e bleo§y S'QFV@E'OPPJLgflc’iIQI'B?“‘(‘OOS@-PeThe
regional d n L LI : : SerVh.Ge. Al Qvider!
network t ot ANEEEr bamBERént mfd e/ eBH i dohg e rOURE i Card B itpling
at m ni miner-regionaltgeeuppeutis 0 Feregionalizddsdepl syanenn $08, 11 Ormapimoinde a regional
requirement. Distributing the call | oad across several regionalized,
syst ens al eatansgres (Rha) 1 2y a geaienal dispatghen (RDY) 144 asegionalamedia cofeRidingped

to S”ppo”(ﬂaég@?g@ﬂm%ﬁOJnd.‘é%%gig{.aﬂ{EEngﬁgisQRé‘J(JI 2 allqul i cation server

conmponent s pr usSer tegi st ron,~1nera-re call setup and

manag@oBslt . andThélregibndl Ndépldiments ang beldistebuted Gcrdsé ahelsevice ploviderar e
registered in the region. [00361 The group conmuni cation devices .
(clients) networkitpensygsitheneiwpripdelaysassaceniedith £all getup oreckaph Al BUNI MR,

opti on andrtass pormsE BESEIsHARE PR e en e 2 RyfIFh B, A 1sE®
appl i cat i Ofer6@rs¢@éral ApfbraRzedSsysRmY ﬂﬂoomsu&althatiaaé%da&t §calibility Bclkdies can

enbodi ment, the application server conponents 108, 110 are connected to
t he servi cbe developgdrtossupperk dargel aumbee pf jugers.n okhgsregionalized application server

components provide user registration, intra-regional call setup and management, and
alert initiation and delivery for the users, which are registered in the region.

[0036] The group communication devices (clients) 120, 122, which may be deployed on

D a cdma2000 handset, for example, requests a packet data session using a standard data
service option and uses this session to register its IP address with the application server
and to perform group call initiations. In one embodiment, the application server
components 108, 110 are connected to the service provider’s packet data service nodes
(PDSNs). Clients 120 and 122, upon requesting a packet data session from the wireless
infrastructure, have IP connectivity to the application server components 108, 110
through the PDSNs.

{0037] Upon po'.;ver-up, clients 120, 122 may request a packet data session using the
data service option. As part of the establishment of the packet data session, the client is
assigned an IP address. At this time, the client also receives the address of a domain
name service (DNS) server 124. The client 120, 122 queries the DNS server 124, e.g.,
by using a service record (SRV) lookup, to find the address of RLS 112. After locating



(PDSNs). dients 120 and 122, upon requesting a packet data §ebAUt 208Bm
the w re'\@ﬁ%fﬂk%ﬂ astructure, have I P connectivity to the application
server conponent’'s 108, 110 through the PDSNs. [0037] Upon power-up,
clients 120, 122 may request a packet dg a session using the data
service option. As part of the establishment of the packet data session,
the client is assigned an |IP address. At this tinme, the client also
recei ves t RiSadd2ete dient |2@nt22n mayaprefosmr ¥ iregistcdNds) newfyirg the2appliTatéon

client 120, 122 queries the DNS server._124, e.g., .by usin service
Cocord (SROSTVPL BN L5 IocaRon niematien o, 08 Sddies i e reeistapanaY Be ZETHENER AUG
2006 WO O "44 1 -0t 120, r

regi strati gél'?lgn% Ffﬂr%%]hé&e{lpp i%?:%ﬁnoﬂ{mal%gvgﬁp F??@ﬁf)v%gtu{%lﬁdatagmm

i nf or mat i oprotécd (UDPY, Ttel[eadiresslvf thecgllent 120,110 nibensed 8y comtare the alightg
an EP protocol, such as session initiation protocol (SE?) over user
dat agram hendheuser somyitedpfe agroupierlless of the client 120, 122 may be

{5038 PR one e e rapimenl ey (B petiitapipd it BpER, Uik idhy W Bt
may per f or GhothBODRST SRMISRY 166%@pIe kP hdirsé bh fhgidifl adpieey 194, The

regional dispatcher 114. The client contacts regional dispatcher
whenever t khentsontacisgegionat dispatcherrwheneger the usergequésts am start|acgall or Eheds an

interf bet ' l, di tch 14 and cli 20, b
Signal 1 g B0k odge BySRemeERosERRe bruliofis B it LAt g e
client 120giohdinPprdhddbibyePippex 116 exchange nmedia and signaling

messages. | one enbodi nent, the nedia nay be sent between the call )
parti (0038t s andnvELh @oogpl cali 1d @stablishgdr ebéntt 1266 ottt MCURFRpplenvE6 ‘)

UDP. The signalin ssages be al so_signal ing. protocol ,over LTDP.
These proFg‘TrL]'lﬁ‘ch g??gﬁ’t ﬂ@%@ﬁﬁgmﬂﬁ% llﬁéﬁeﬁf'wa "&rtse RESE MBY §e S5 |
Conponent s O] R . i | P
enggoi nts Pﬁ%&gﬁgﬁ? gls!ﬁ Pg{nﬁgﬁgﬁ ent sof {cggplgigﬁl {@é ger?gp %fe@ls{gﬁgp(ﬁm

central i zedvacUD$r Thengignading sndskepies anay becalso sigdalirigoprofotel oven &/IgP.0Tjhese
conmuni cati on service. The grou&écon’m‘mi cation cljents and the

appl i cat i oRFtesaeand hefuctoralityingy gEavads e descRbrd laterdet ai | in the
followi ng sections. Cients [00411 The group conmunication client 120,
122 may run on any | P endpoint that have

Components

{0040] The group communication system 100 may include the IP endpoints that contain
the client software and regionalized and centralized server components that are required
to offer the group communication service. The group communication clients and the

‘application server components are described in more detail in the following sections.

Clients .

[0041] The group communication client 120, 122 may run on any IP endpoint that have
access to the appropriate vocoder(s). The IP endpoints may include applications
running on a wireless system, e.g., cdma2000, an application development platform,
e.g., binary runtime environment for wireless (BREW), and personal computers.

[0042] The client may include a software application, which may be developed using
BREW, and interfaces to the mobile station modem software (MSM), which may be
downloaded to the client that contains the BREW environment. BREW is a platform
that allows developers to create applications that may operate on client communication
devices. BREW provides an isolation layer 1o the application developer, enabling the

development of applications without having direct contact into the MSM software and



access to the appropriate vocoder(s). The IP endpoints may i rikupAHG6 2006
appl i cat i\0g%s0éddi?i N on a wirel ess system e.g., cdnma2000, an
application devel opnent platform e.g., binary runtime environnent for
wirel ess (BREW, and personal conputerss [00421 The client may include a
sof tware application, which may be devel oped using BREW and interfaces
to the nobile station nodem software (MSM, which nay be downl oaded to
t he cli ent theharigisalreqaipneent anBfaEita(OEMhsaftware BREW altows the applimationst Wat
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the ori gi nghviRfiinieplEAL SR TPEIG! 26 the (cGEA) growy Eovimanicdtivnsapplitation sbftware
applications to be developed rapidly and to evol ve i ndependent of the

MBM and/ or 20Emhayoxeeatean patallel/wathsashesnapplieationp 208 c 206, 298, . pWhils\iieSaded

on any devi ce, cont ai ni n he..BR envir ! I e

T ot gr oS VicEnRMOE Sty SETPT Dol hE ORRE21 2 ah SN 204 iffrfeft, BREW"
aral l el  Wptdy; ' ' : EOion\NH he&e. Thi

g ervices \r'rVBFyA"E%& ﬁlgwgﬁﬁ?g%aﬁﬁoﬁg%ﬁ?%% ‘Zk%miz;vnﬁddhﬁ/sgtM g??l N

i nt er f aces all@RENE QEMV2 [2emdiMBMa2 idot eivolymsepasiatelydearn thresdataatplipgtiony 202,

application.i th&?e | ayers. This allow s the OEM 212 and MSM 214 to
evol ve sepg%t % dtPt he data applications 202, 204, 206, 208, 210.

[ 0043)oqagy Or der 1 gfaek i l@éoérzrnp?eag td 6pePAE EAbEiVElY' GFA Sl ESnBuBCM GRonal

er,” the persona uter ‘may I nclude acc to a conpatible

vocpder, acompétet maydntiddeladcesy 1o,a eompdiible wmoder acoess (o sound dpveérs,aandoil’
sefvers. Location Server [0044J In one enbodi nent, the | ocation server
(LS) may a€ewpetivupyoAPPHeANAFYefser | ocation information, e.g., the
net wor k-1 evel EP address, the physical |ocation of the wuser, such as

| ongi tude and | atitude, and/or packet zone id, i.e. a systemidentifier
br oadcast QweatiéhSerrefF on forward conmon channels which identifies the
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user, such as longitude and latitude, and/or packet zone id, i.e. a system identifier

broadcast over-the-air on forward common channels which identifies the scope of the

PDSN which is providing packet-data service for that sector. In one embodiment, the

LS may include a component that processes registrations from the clients and supplies

user location information to other applications, such as instant messaging, using an SIP-

) interface.

[0045) The LS may include two functional elements, the regional location server (RLS)

112 and the home location server (HLS) 104. RLS 112 may be deployed on a region-

by-region basis and the HLS 104 may be centralized. The details of these elements and

their functions are described below.

Regional Location Server

[0046] The RLS 112 may process and maintain registrations from clients located within
its region. In one embodiment, RLS 112 is a standard SIP-based LS, with associated
storage for the user location information. As part of the maintenance of the registration

entries, RLS 112 may check the expiration date, “expiry” fields, for each registration.
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The details of these elenents and their functions are described bel ow
Regi onal Location Server [00461 The RLS 812 may process and maintain
registrations fromclients |ocated within its region. In one enbodi nent,
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[0050) The RLS 112 may also periodically update HLS 104 with registered users’
location information. In the event the RLS 112 submits a registration to HLS 104 for a

user that afready has a valid registration in another region, the HLS may resolve the

conflict.

Home Location Server

[0051] The HLS 104 may process queries for ﬁser location information. In one )
embodiment, HLS. 104 provides a SIP-based interface to allow other applicétions, such
as instant messaging application, to query the location information for a particular user.

[0052] If HLS 104 is a centralized component and the RLSs communicate with it, the
HLS may resolve multiple registrations in different regions for roaming users. The HLS
104 may receive registration information from each of the RLSs. If HLS 104 receives
multiple registrations for the same user, the HLS 104 may keep the most recent
registration and request removal of the stale registration(s) for the user from the RLSs.
This in turn may trigger the removal of cached information for that user from RD 114

associated with the RLS that contains the stale registration.
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. appl i cat ivpgesmeusn as instant nessaging application, to query the

| ocation information for a particular user. [00521 If HM 104 is a
centralized conponent and the RLSs commynicate with it, the HM may
resolve multiple registrations in different regions for roam ng users.
The HHS 104 may receive registration information fromeach of the RLSs.
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strategies. These two elements, regional dispatcher (RD) 114 and hone

di spat cherdﬁtﬂb)" the follosying sRegions.bed in detail in the fol | ow ng sections.
Regi onal Di spatcher [0054] The RD 114 may be the initial point of contact
for the call setup requests and alert requests. RD 114 may pre-|load user
i nf or mat i ORegibRdl Dikpdteledi ves an indication fromRLS 112 that a user has
regi stered. Along with the user information, RD 114 may cache
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in the cache includes the group nenber |ist and the address of the
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running in the system which al ovvs t he to quickly respond to call

set upl@Equest s kanehe embodiment, the group information the RD stores in the cache includes

the group member list and the address of the MCU complex 116 on which the group is

running. The RD 114 may maintain the member list and MCU address for the life of

the call. This helps RD 114 quickly determine if an incoming call request contains a

group definition, which is identical to one that has an associated call aiready running in

) the system, which allows the RD to quickly respond to call setup requests and
confidently grant or deny the “floor” request in the response.

[0056) The RD 114 may grant or deny the floor-control request. The RD 114 may
decide whether it will request MCU complex 116 to add the user to the call as a “late-
join” participant or to start a new call with the associated member list.

[0057) Durning call-setup request processing, RD 114 may use the cached user
information to retrieve location information for the users specified in the call setup
request. If a user cannot be located, RD 114 may request HD 102 to locate the user. In
one embodiment, if at least one or more target users are located, RD 114 continues with
the call setup. After the targets have been located, RD 114 may decide to which MCU
the call should be assigned. This determination may be based on the IP addresses of the

users in the group, including the originator.
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respond to call setup requests or al&rt requests. |[0061 The RD 114 may
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Home Dispatcher
[0062] Home dispatcher (HD) 102 may track the registered users’ location information.
The HD may contain location information for the users that have performed
registrations with RLS 112. . )
- [0063] As discussed previously, each RLS 112 thay notify its associated RD 114 every
time a user registration, re-registration, un-registration, or registration expiration occurs.
RD 114 may use this information to load or release user information in its local cache.
Each RD 114 may update the HD 102 with the user location information. Since the HD
102 receives updates from RD 114, HD 114 may assist in finding users that are spread
out geographically across different regions. RD 114 may request assistance from HD
102 when it receives a request for a user that is not currently registered within the

region, i.e_, not in the RD’s cache of user information.
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may notify its associated RD 114 every tine a user registration,
re-registration, un-registration, or regjstration expiration occurs. RD
114 may use this information to |load or rel ease user information in its

| ocal cache. Each RD 114 may update the HD 102 with the user |ocation
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addreSS|ng service record okup may be perfornmed based on
t he " <donuiisassogiaed.i on of the SEP URI under which the client registers.
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under which the client registers. The SRV record request may include the protocol or
service, which the requestor is attempting to find. For example, in the case of
attempting to locate the RLS 112, the client may request a “registration service” in the
DNS SRV record lookup. The DNS response may include one or more valid network
D and port addresses for the server, which offers the requesfcd service. DNS server 124
may be used in load balancing between servers that offer the same service, by allowing
DNS server 124 to round-robin between the multiple server when returning answers to

client requests.

User/Group Database

(0067] In one embodiment, the user/group database 106 is the central repository for the
users and group information. For each user, the database may include information such
as user address, pre-emption rank, authentication information, user contact information,
and lawful intercept flag, which indicates if the user is under surveillance. The database
may also include definitions of pre-defined groups, which are lists of users and an

associated group name, for chat-room model of dispatch services. Each group may be



and port addresses for the server, which offers the requested s rlyiM:!&. Lo
DNS serve;v&gﬁ“wmy be used in | oad bal anci ng between servers that offer
the sane servicé, by allowing DNS server 124 to round-robin between the
mul ti pl e server when returning answers t client requests. User/ G oup
Dat abase [0067] In one enbodi nent, the dger/group dat abase 106 is the
central repository for the wusers and group information. For each user,
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identified by the group address, for exanple. I ent may use the
group address to identify the group in the group call setup request. The
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clients Processd nglahdlinp®all asdigiiaédtoffom @ Ie clients, such as PTT
requests Ensuring signaling nessages are delivered to the clients

reliably Repli ctat dSeadingl¢adingand atus mforneation té6 the MORE- t 0- many" cal | s

Providing nmedia trgnsj.ati on usi.ng. the appropriate transcoder for "m xed"
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» Ensuring signaling messages are delivered to the clients reliably

¢ Replicating and distributing media for “one-to-many” calls

. Providing media translation using the appropriate transcoder for “mixed”
vocoder “one-to-many” calls '

¢ Monitoring call activity and initiating call termination based on media flow
inactivity

¢ Producing usage information for usage log server (ULS) 118

» Forwarding media and signaling information to the appropriate lawful
intercept point when requested.

[0069} The MCU may p'rocess alert requests from RD 114, send out alert notifications
to the client, and wait for acknowledgements from the clients. Upon reccipl- of
acknowledgements from the targets, the MCU releasés any resources assigned to the
alert transaction. At this time, the MCU may handle other call assignments or alert

requests.

Usage Log Server
(0070} The ULS 118 may exist in every region and may be co-located with the MCU
complex 116. ULS 118 may collect usage events from MCU complex 116 for each cail

or alert processing, format them into a usage data record (UDR), and then store these
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poi nt when requested. [0069] The MCU may process alert requests fromRD
114, send out alert notifications to the client, and wait for

acknow edgenents fromthe clients. Upon recei pt of acknow edgenents from
the targets, the MCU rel eases any resources assigned to the alert
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also inplies call Tocation. a cal an appropriate MCU
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participants. The |ocation of the may or not be in the sane

region as the ori d’rﬁH?SGFiPmS!P&P‘P' 'ErlhﬁllPCGFOQ ﬁféthé GCU gnaygranay notpgdp thepe of
the call or alert g%ﬁ‘ag % ane and/or identifier Origi nating
user | P address or ea h par pan usernane, user address, user IP
addr ess, cumnul atei vamwetd,fqh@edm&mgﬁ rre, whi ch may be zero for alerts,
and total nunber of seconds :

¢ End time of the call or alert

* Originating user name and/or identifier
e Originating user IP address
* For each participant, username, user address, user IP address, cumulative
participation time, which may be zero for alerts, and total number of seconds
the Iparticipant held the floor, which may be zero for alerts.
[0072] In one embodiment, for each call a single UDR is issued, which may represent
the total collection of talk segments during the call. If UDR event logging is required
" on a per talk segment basis, it may be implemented at the expense of additional
processing load, file I/O, and disk space requirements. ‘ '
[0073} The group communication system 100 performs several different functions in
order to operate the group services. The functions relating to user experiences include
registration, call initiation, call termination, sending alerts, late join, talker arbitration,
adding users, removing members, un-registering, addressing, and authentication. The
functions relating to system preparation and operation include administration and
provisioning, scalability, and reliability. These functions are described in detail in the

following sections.
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Regi stration may include the process of an IP client comrunicating with a
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'S by which a client notifies the location server of its location or changes to its location is
the SIP REGISTER method.

[00677) In one embodiment, the clients register their location information with a regional
location server. Other IP based applications, such as instant messaging, may benefit
from having knowledge of each client’s IP addrt;.ss available in a location server. An )
external service or the client may perform the registration. FIG. 3 illustrates an
exemplary call flow for performing the registration function.

[0078] Upon power-up 302, the client may request a packet data session and start the
process of registering its IP address with RLS 112. In order to perform the registration,
the client may perform a DNS SRV record lookup 304 to determine the address of the
RLS. Once the RLS address h;is been retnieved 306, the client may register its location
information, e.g., by using a SIP registration message 308. The RLS may authenticate
310 the user and issue a response 312 to the client. The RLS may notify 314 the
regional dispatcher that the user has registered, and the regional dispatcher may use this
information to pre-load the user’s associated data record in order to facilitate a faster

response time during call setup. At this point, the client may be contacted with an
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conditions that nmay affect the validity of the session include
and the client may be required to re-establish data connectivity to the infrastructure.
When the client re-establishes its packet data session, it receives a new I[P address. The
new IP address needs to be communicated to the location server to ensure the client’s
location information remains accurate. This may be accomplished by performing a re-
: D registration. } ‘
[0081] A wireline client that is communicating to the location server through a firewall,

may need to maintain the opening through the firewall by periodically “pinging” the

location server. This is accomplished by performing re-registrations.

Group Call Initiation

[0082] After registration is complete, the user may make or receive calis. Before the
initiation of the first call after power-up, the client may perforfn a DNS SRV record
lookup to find the location of the regional dispatcher. This may be performed as part of
the start-up process.

[0083] A “group” is associated with an originator, the user who initiated the group

setup, and a member list, which contains the target user or users. The member list may
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may host the call. For intra-regional calls, the regional dispatcher may assign the call to
an MCU located in the same region as the regional dispatcher, if there are MCU
resources available in that region. The resulting call using this type of call setup is
referred to as a “locally-hosted” call, or ocal call. For inter-regional calls, the regional
dispatcher may have a choice to assign the call to an MCU within the same region or in )
a remote or foreign region. The regional dispatcher may make this decision based on
~ the users’ location information to find the optimal path of travel for the IP packets
containing media and signaling. If 2 majority of the users are located in a particular
region, the call may be assigned to that region. If the users are evenly dispersed across
regions, the call may be assigned to one of the regions containing the target users. If the
- inter-regional call is assigned to an MCU in different region then the region in which the
regiong! dispatcher resides, the call is referred to as a “remotely-hosted” or remote call.
The régional dispatcher may have knowledge of the network topology and/or
connectivity between the MCUs and the PDSNs they are serving and may use this

knowledge to make a better decision on the assignment of calls.
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(0087] When the regional dispatcher receives the request, it may expand the pre-defined

groups, which may be specified in the request, into target user member lists. Then, the

. ) regional dispatcher may retrieve 406 the target users’ location information. At this
point, the regional dispatcher may also determine if the group is already running in the
system. FIG. 4 shows a scenario in which the group is not already running. The late-
join call scenario, which is described later herein, illustrates the case in which the group
is already running.

[0088]) After the regional dispatcher locates at least one of the target users, the regional
dispatcher may send a response 408 back to the client indicating the group call is being
set up. At this point, the client may 6ptimistically grant 410 the originator’s request to
talk and start buffering 412 his media.

[0089] The regional dispatcher may use the locations of the target users to determine the
region in which the call may be assigned. If it is determined that the target users are in

the same region as the regional dispatcher, as in FIG. 4, the regional dispatcher may
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threshol d reyuese irklwing p@upabll ectpp Feguess is to@oasistedy tespanioltit fe§uettin a t he
predetermined time period, e.g., one second or less. In many cases, when a user
requests to setup a group call, the user's packet data session is dormant and no
dedicated traffic channel exists. Re-establishing dedicated traffic channels may take
considerable time. Therefore, communication to the application server may be )
accomplished through some other means.

[0092] To ensure that the group communication system meets the “instant response,”
small IP datagrams may be sent at any time in either direction , i.e., mobile-originated or
mobile-terminated, regardless of the state of the packet data session. In one
embodiment, JP datagrams may be sent in short data burst messége (SDB) form. In
situations when the packet data session is dormant, the SDB message will be sent over
the overhead channels. When dedicated traffic channel connectivity is present, the SDB
message is sent over the traffic channel.

[0093) Referning to FIG. 4, the group call-setup request 404 may be sent via an SDB
message. The group call-setup response 408 from the application server may also be

sent in"an SDB message. The call setup request and response messages sent via SDB
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The goal for responding to any PIT request, including group call setup
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provides two benefits. First, since the call announcement contains MCU contact
information, the group call client may start sending buffered media to the MCU as soon
_as the mobile station’s traffic channel is re-established, which may reduce the RAM
requirements on the mobile station for holding the buffered media. Second, if the
) originator decides to abort the call or release the floor, which may occur prior to the
traffic channel being re-established, when the call announcement comes in via SDB, the
client may notify the MCU with that information. The impacts of sending the call
announcement to the originator via SDB -is an increase in the load on the common

channels and a requirement for the MCU to give special treatment to the originator’s

call announcement message.

Inifiating a Remote Call

{0096) Intra-regional calls may be hosted locally if all members are located within the
same region. The regional dispatcher may assign an intra-regional call to a remote
region due to local resources being overloaded or unavailable. In such cases, the media

and signaling may experience additional latency and errors due to extended
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I nformatio | oadi ng, d availability of the MCUs. In an intra-regional
call the uz’é‘f mwgﬂg@ﬁ?ocat ed in the sane region, therefore the regional

di spafejogy My qhegkoupltall system 100 may be designed to allow a user to communicate with

any other user regardless of their physical location or proximity to the each other. The

group communication system 100 may be deployed to limit the number of calls that are
inter-regional, because the inter-regional calls require communication between the
regional dispatcher and the home dispatcher at call setup time. The call assignment may )
be to an MCU that is in a remote region from one or more of the call participants. The
following sections describe exemplary call flows, timing estimates and messaging

schemes for inter-regional calls.

Initiating a Local Call

[0099] FIG. 6 illustrates an exemplary message flow for starting a locally-hosted group
calt. Call setup for a local, inter-regional call is similar to the call setup for a local,
intra-regional call, as described in connection with FIG. 4, with the exception of the
process in which the regional dispatcher retrieves the location information for the target
users. In one embodiment, the regional dispatcher attempts to locate the target users

within its cache. If some users are not found in the cache, the regional dispatcher may
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optimal path of travel for the IP packets containing media and signaling, over the

service provider’s network, for a majority of the members. If a majority of the users are
located in a particular region, the call may be assigned to that region. If the users are
evenly dispersed across regions, the call may be assigned to one of the regions

containing the target users.

Group Call Termination
[0101} A group call may end for two reasons: either all participants have requested to

leave the call or all participants have stopped talking for a pre-defined period of time,
called “hang-time.” Each participant may elect to end participation in the call prior to
the planned end of the call. If all participants leave the call, the MCU may terminate the
call and release all resources assigned to it. If all but one participant leaves the call, the
MCU may notify the participant, referred to as the “lonely user.” The lonely user has
the option of leaving the call immediately or waiting for the hang-time timer to expire,
which may trigger the MCU to disband the call.

[0102] The MCU may terminate the call upon the expiration of the hang-time timer.

The MCU may track each talk spurt and set a timer after the completion of a talk spurt.



[01001 FIG 7 illustrates an exe'rrpl ary setup for a renote, I nter-regional

call. Initiating an inter-regional call on a renote host is mﬂlg&wmﬂs
the cal | W&We¥dénari o, as described in connection with FIG
t he exception of the regional dispatcher's call assignnent to a MCU.
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and may tr sghotddeBlfur ati on of silence, i.e., no talking or nedia flow
activity, in the call. If the call remains silent for duration of the
hang-ti me, which may be configured by the service provider, the MCU may

assunme the Qaftirgidat ger interested in the call, and
t her ef ore, stgererrrn nat es @ {)?Aé}pUser Initiated Call Term nation [0103)

FI G J104] ust r afG. anllustmtqslamrgxcmpmﬁmgsséga flew clnat acousre rwiensthe | hang-éishet 0
end participation in a gI’OLIL? call. The scenari o depicts. the isage fl ow
to term nafigefgapires and the MCU terminates the group call. Upon the expiration of the hang-
time timer 902, the MCU may send 904 the participants a notification that the call is
“ending. Each client that receives a call end notification may reply 906 with an
acknowledgement. Upon receipt of the acknowledgements, the MCU may notify 903
the RD that the call has ended and may release the resources that were assigned to the

call. ) -

Sending an Alert

[0t05] The alert mechanism may be used to notify target users that another user, the
alert originator, has expressed a desire to have them participate in a group call. The
alert mechanism may contain a text message that allows the originator to specify the
subject of the call, the desired time of the call, or any other user customizable text
messages. FIG. 10 illustrates an exemplary message flow that occurs when a user sends
an alert.

[0106] The originator may select 1002 one or more target users, one Or more pre-
defined groups, or a combination of the two, and may indicate an alert may be sent. The

client may send 1004 a request to the RD to send out alerts to the target users specified
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p@ def i nedsFtURPrGRRSSs sipailar o the call setritp scepaniosdisqussed in gpnpectiopswith BlGib
lists, and the RD nay retrieve the target users' location information.
After the RD has |ocated at | east one of the target wusers, the RD may
send a respaeskin 008 back to the client. The RD nay assign 1010 the
alert request to a MCU to broadcast alert messages 10 12 to the target
user sl01p8107) AL grovpgalbsetpp cequess is cpasidgred  date deineftit iredetermingd that, thg
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users to setup group calls wth the originator and the rest of the target
users, e.gone of two ways. First, the user may create a member list identical to one that already

has a call associated with it, e.g., by selecting the exact same user(s) and/or group(s) and
depressing the PTT button. Second, the user may select a call, which is still running in
the system, from the call history list and depress PTT. In either case, the RD may detect
that the call the user has requested to start is already in progress, and treat the user as a

f.:) late join. |

- (0109] FIG. 11 illustrates an exemplary late-join case in which a user may select a call
from the call history list. The user may select 1102 a call from the call history list and
press the PTT button. The client may send 1104 a request to the RD to start the group
call. The RD may determine the call is already running 1106 and send a response 1108
to the client that the user is being added to a call in progress. If the call is already
running, the floor may not be granted to the user because a current call participant may
already be holding floor by the time the late join user is prepared to receive media, i.e.,
packet data session is brought out of dormancy. The RD may request 1110 the MCU
that is hosting the call to add the late-join user to the group. The MCU adds the user
and sends 1112 an announcement to the user containing the MCU’s contact information.

After the late join user’s traffic channel is re-established, media flow within the call may
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list, which may be specified in the call setup request, is identical to
one which 1is associated with a call already in progress in the system
Thi's si t uate dransmittedaouhe user. ditethisf timeythedste joimi yser may laemplelo meqyest that e
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be transmtted to the user. At this tine, the late join user may attenpt
to req0Bgt the FiGi J2libusirates thelekemplanyl eyeninthat may gosphdadrgan jagbitration
simlar to the scenario for initiating.a new cal l . (] d
in connect P g?)gangp Sﬁ'??é"edli’ﬁcfiél?g“sf iscgpﬁ%?ff]'@& @'rc Hr%%pﬁtéoq g‘fg&foﬁfn
user is deiHeRGstg bAR8Hs thd f16&S APRE B Hal chholl dfithé fbordT.OURReCBid speaking,
request. Talker Arbitration [0111) In one enbodi ment, each group call
user is assihgnesemAtmiuasts parmiseiopttd dalk harpeessingn] 2608 the PaTnbuiten. vihgiclieat e

of rights tn?aey s%%ﬁ r1 282% r‘ﬁ@s%ggcr t%“xHE i&bﬂ%&&ésﬁhé %gr%%sstign ?oeéaﬁg The MCU may
perform talker arbitration 1206 and determine that user B may be pre-empted and user
A granted the floor. In order to ensure a break in media flow, i.e. user B may stop
talking before user A’s media is transmitted, the MCU first sends 1208 a message to the
client for user B,'indicating the floor has been pre-empted by another user, and then )

send 1210 a response granting the floor to user A.

Adding Users to an Active group Call

[0113] The group communications system 100 allows a group-call participant to add
new users to a group call in progress. This is accomplished by the call participant
selecting one or more target users, one or more pre-defined groups, or a combipation of
the two, and indicating that the participant would like the targets to be added to the
group call the participant is currently in. FIG. 13 illustrates the events that occur when
new targets are added to a group call that is in progress. The call participant may
select1302 one or more target users, one Or more groups, or a combination of the two

that should be added to the call. The client may send 1304 a message to the RD



the "floor" and begin talking. After the group call is setup, tZei% 3516/
be respwaiuﬁ)ugg‘]f‘_f)r fl oor control and determning if a participan b
requesting the PHoor may be allowed to speak. The MCU may performtal ker
arbitration when two or nore call partéﬁi pants are conpeting for control
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nmessage to.the RD WD (13A) 69944 AVG 2096 25 requesting that the
speci fi ed 1SIGETNEIBRMEGE: added to the group call in progress, which may
be specified in the request. Wen the RD receives the request, it may
expand the pre-defined groups, specified in the request, into target
user nenbeRehioving. Méinbers froneaRBctivesgroupiUalleve 1306 the target users'

| ocation inforrrﬁ_gi on., After the RD has |q tﬁ at Ieasta@ne of. the
. targelOlddlkers, t Hbe REsOHR FORERHNCASRS SY5IEE,d e a; groupsall | pagiigipant to
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MCU may seb§ al&lPpartitipant aslectimemeot movel target gankicipants amd edicatingvithiat theyay
start he Fs)tqguclg ?32 rgr];ww?crdi fggr{n Ql?e tgrrt})%iprcall. FIG. 14 illustrates the exemplary events that
may occur when participants are removed from a group call in progress. The group-cail
participant may select 1402 one or more target participants that are to be removed from
) the call. The client may send 1404 a message to the RD, requesting that the targets,
which may be specified in the message, be removed from the group call. When the RD
receives the request, it may retrieve 1406 the target’s location information and may send
1408 a response back to the client indicating the targets are being removed. The RD
may send 1410 a request to the MCU to remove the targets from the call. The MCU
may send 1412 messages to the targets, which may be specified in the remove request,
indicating that they are being removed from the call. The targets may send 1414

acknowledgments to the MCU.

Un-registering
[0115]) When a user no longer wishes 1o be contacted by the application server or any

other IP application that uses the user’s IP address to contact the user, the un-register
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public, implying that the group has an open member list, i.e. any dispatch user is a
potential participant. In the chat-room model, the call is started when the first person
opts to join the chat-room, and the call remains running, with server resources assigned
to the call, regardless of talk activity, for a pre-determined amount of time, which may
be configured by the service provider. Users specifically request to join and leave these
types of calls. During periods of talk inactivity, each call is brought into a group
dormant state, as will be discussed later, until a user requests permission to talk.

[0117) In the ad-hoc model, groups may be defined in real-time and have a ciosed
member list associated with them. A closed member list may specify which users are
allowed to participate in the group, may not be available to users outside of the closed
member list, and may only exist for tﬁc life of the call. Ad-hoc group definitions may
not be stored anywhere; they may be used to establiéh the call and released after the call
has ended.

[0118] An ad-hoc group may be formed when an originating user selects one or more

target users and generates a request, which is sent to a server to start the call. The target

users may be sent a notification that they have been included in a group and may
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I ncluding the group definition used to start the call. [0119] When

oper al@kad] i n t héd nehmay openatenpvee lan elxtsnng\eogunnnmammmmtwatmmmt sqeirey
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assi gned t gnagagpkritlin any system capable of transmitting and receiving packet information

using Internet protocol (IP), such as a Code Division Multiple Access (CDMA) system,
a Time Division Multiple Access (TDMA) system, a Global System for Mobile

D Communications (GSM) system, satellite communication systems such as Glcol:xa.lst.ar"'M
or Iridium™, or a variety of other systems. '

[0122] Net members may communicate with - each other using an  assigned
communication device, shown as communication devices (CDs) 120 and 122. CDs 120
and 122 may be wireline or wireless communication devices such as terrestrial wireless
telephones, wireline telephones having with push-to-talk capability, satellite telephones
equipped with push-to-talk functionality, wireless video cameras, still cameras, audio
devices such as music recorders or players, laptop or desktop computers, pagihg
devices, or any combination thereof. For example, the CD 120 may comprise a wireless
terrestrial telephone having a video camera and display. Furthermore, each CD may be
able to send and receive information in either a secure mode, or a non-secure (clear)

mode. Throughout the following discussion, reference to an individual CD infers a
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W t h
of computer type device having at least one processor and memory. MCU 116 may

operate remotely through either a communication system service provider, members, or

both, assuming that authorization is provided by the service provider. MCU 116 may
receive group definitions through an extemal administration interface. Group members

may request administrative actions through their service provider or administrate net )
functions through defined systems, such as a member-operated security manager (SM)

that conforms to a MCU administration interface. MCU 116 may authenticate the party

who attempts to establish or modify a net.

[0125) The SM may perform key management, user authentication, and related tasks to
support secure nets. A single group communication system may interact with one or
more SMs. The SM may not be involved in the real-time control of a net, including net
activation or PTT arbitration. The SM may have administration capabilities compatible
with MCU interface to automate administration functions. The SM may also be capable
of acting as a data endpoint for the purpose of participating in a net, broadcast net keys,

or simply monitor net traffic.
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swi tch. V%%gn&ulrjliscgtriorii ?ys%e?]?, fts)ry I:?ri)gcrlrc}a%t(l)r?g information from each net member to the other
net members. Each net member may receive communications from other net members
over the dedicated channel. In another embodiment, a dedicated reverse link is
established in each communication system for transmitting information to MCU 116. In

) | one embodiment, a combination of the above schemes may be used. For example, a

scheme may involve establishing a dedicated forward broadcast channel but requining
wireless CDs to transmit information to MCU. 116 over a dedicated reverse link
assigned to each CD.

[0129] When a first net member wishes to transmit information to other members of the
net, the first net member may request the transmission privilege by pressing a push-to-
talk key on his or her CD, which generates a request formatted for transmission over the
distributed network 128. In the case of CDs 120 and 122, the request may be
transmitted over the air to one or more base stations 126. A mobile switching center
(MSC) 130, which may include a well-known inter-working function (IWF), packet
data serving node (PDSN), or packet control function (PCF), for processing data packets

may exist between BS 126 and the distributed network 128. The request may be
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[0132] In one embodiment, MCU 116 maintains one or more databases for managing

information pertaining to individual net members as well as to each defined net. For
example, for each net member, a database may comprise information such as the user
name, account number, a telephone number, or dial number, associated with the
member's CD, a mobile identification number assigned to the CD, the current member's
status in the net, such as whether the member is actively participating in the net, a
priority code for determining how the transmission privilege is assigned, a data
telephone number associated with the CD, an IP address associated with the CD, and an
indication of which nets the member is authorized to communicate with. Other related
types of information may also be stored by the database with respect to each net
member.

{0133} In one embodiment, the CD may form connections with individual
communication terminals to form one talk group, or net. The MCU may comprise a
variety of functional capabilities in hardware and software that are configurable in

different ways to accommodate different applications.  The MCU may provide
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[0136) FIG. 16 illustrates an exemplary group 1600 for showing how communication

devices 1602, 1604, and 1606 interact with a MCU 1608. Multiple MCUs may be

_) deployed as desired for large-scale groups. In FIG. 16, CD 1602 has permission to

' transmit media to other members of the group. In this case, CD 1602 is known as the

talker and transmits media over a channel. When CD 1602 is designated as the taiker,

the remaining participants, CD 1604 and CD 1606, may not have permission to transmit

media 1o the group. Accordingly, CD 1604 and CD 1606 are designated as listeners.

[0137] As described above, CDs 1602, 1604, and 1606 are connected to MCU 1608,

using at least one channel. In one embodiment, the channel is divided into separate

channels comprising a session initiation protocol (SIP) channel 1610, 2 media signaling

channel 1612, and a media traffic channel 1614. SIP channel 1610 and media signaling

channel 1612 may be used at any time as bandwidth allows by any of the CDs 1602,

1604, and 1606, regardless of being designated a talker or a listener. The SIP is an

Internet engineering task force (IETF) defined application-layer protocol that describes
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(0139] In one embodiment, signaling traffic on media signaling channel 1612 includes
call setup and control signaling, which may consist of session invitation requests and
acknowledgements, and media signaling, which may comprise of real-time floor control )
requests and related asynchronous messages. Media traffic on the media traffic channel
1614 may comprise of real-time point-to-multi-point voice and/or data broadcasts. Both
messaging categonies have unique functional attributes. In addition, each CD may issue
domain name service (DNS) client requests to facilitate mapping fully qualified DNS
hostnames to Intemnet network addresses.

[0140] In one embodiment, the call-setup and call-control signaling is performed
according to SIP semantics. Although SIP may be transported using either the well-
known user datagram protocol (UDP) or transmission control protocol (TCP), in one
embodiment, each CD performs SIP based signaling functions using UDP. Also, each
CM may expect to receive SIP signaling requests via UDP. Real-time signaling may

occur via dynamic UDP/IP interface on the CM and each CD. Other signaling may take
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[0143] While packet data calls are active, even if no data packets are being exchanged,
radio frequency (RF) energy may still be transmitted by the mobile phones, albeit at a
low level, to maintain synchronization and power control with the base station. These
: ) transmissions may cause a significant power drain on the phone. In the dormant state,
however, the phone may not perform any RF transmission. To conserve phone power
- and extend battery life, the hang time may be set to transition the phone to dormant

mode after extended periods of no data transmission.
[0144] While the packet data service is active for all users, PTT requests, which may be
IP datagrams sent between the MS and the dispatch server, have very low latency.
. However, if the user channels have previously transitioned to the dormant state, the PTT
Iaténcy may be much longer. During packet data dormancy, state information
associated with the packet data session, including the mobile IP address, may be
maintained. However, state information associated with layers below PPP, such as the

physical traffic layers, may be released and/or de-zallocated.
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wireless infrastructure over some available reverse common channels, such as reverse

access channel and reverse enhanced access channel. The calling mobile may also
receive a response to the floor-controi request on some available forward common
channels, such as forward paging channel and forward common control channel. In one
embodiment, the dormant listener mobiles may receive dormancy.wakcup messages on | _)
some available forward common channels, such as forward paging channel and forward

common control channel.

Short Data Burst Call-Signaling Messages

[0148] In one embodiment, a significant reduction in the actual total dormancy wakeup
time and the PTT latency perceived by the talker, may be achieved through the use of
the short data burst (SDB) messages, as provided in “TIA/EIA/IS-2000 Standards for
cdma2000 Spread Spectrum Systems,” hereinafter referred to as “the cdma2000
standard,” for example. In one embodiment, SDB messages may be sent over both
dedicated physical channels, such as the forward fundamental channel (FCH) or forward

dedicated common control channel (F-DCCH), or common physical channels, such as
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reverse enhanced access channel may be used to send such messages when a dedicated
reverse channel is not available. In one embodiment, the client mobile station may
transmit a floor-request message to the MCU as an SDB Message.
[0150] Referring to FIG. 4, in one embodiment, the client MS may send the PTT floor
request 404 over a reverse common channel, such as the access channel or enhanced

access channel, before attempting to re-establish its dedicated traffic channel. In one

Y

embodiment, the client MS may send the PTT floor request 404 in a SDB message
regardless of what channel is used.

[0151] The client MS may then start re-establishing its dedicatedv traffic channel, e.g.,
by performing the “service option 33 re-origination,” for example. The client MS may
also start radio link protocol (RLP) synchronization. In one embodiment, the client MS
may re-establish its dedicated traffic channel and synchronize RLP advantageously in
parallel with sending the PTT floor request 404.

[0152) Therefore, use of the available reverse common channels and/or SDB feature to
signal floor-control requests to the CM, when a mobile station does not have active
dedicated traffic channels, reduces the total time required 1o wake up the participating

mobiles. Although the talker client may not receive confirmation that its floor-request
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one embodiment, if the client MS has completed re-establishing its traffic channel and

o

RLP synchronization, the client MS may stream media 416, which may have been
buffered 412 in the client MS, to the MCU.

Network-Originated Call-Signaling Messages D

[0155]) 7 In one embodiment, after receiving the floor-control request, the MCU may
burst. fncdia signaling wakeup messages to a group of target participants (listeners) and
trigger the re-establishment of participants’ (listeners’) traffic channels. If the group’s
dormancy response timer is set to zero, the MCU may respond to the floor control
request immediately. In one embodiment, if the talker has began re-establishing its
traffic channel immediately upon sending the PTT request, the calier’s and listeners’
traffic channels may be advantageously re-established in parallel.

[0156) Referring to FIG. 4, after the MCU receives PTT floor-control request, the MCU
may send wakeup triggers 414 directed to target listeners. The MCU may determine
whether a packet-data session exists for the target mobile, and forwards the tngger

packet to the appropriate infrastructure element, e.g., a base station. The infrastructure
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latency at the talker client may be reduced to the time required to send an SDB request

message on the reverse link followed by a SDB response message on the forward link.

' ) Network Interfaces for Call-Signaling Messages

[0159] To determine what network-originated specific traffic, e.g., SDB payload, is sent
for an idle mobile station with no dedicated traffic channels, some infrastructure policy
or interface for distinguishing such specific traffic from other traffic may be
implemented.

[0160) In a first embodiment, IP datagrams may be filtered based on their sizes, as the
SDB messages may carry a limited user payload. IP datagrams smaller than a
predetermined size limit may be sent as SDB message, if destined for a mobile with no
dedicated traffic channels. The group communication system may use such filters, as
the application floor-request response message is quite small, e.g., 34 bytes including
the IP headers.

[0161] In a second embodiment, an infrastructure vendor may define an [P-based

service for encapsulating IP traffic destined for delivery to a mobile station. An P
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on the forward link. Network Interfaces for Call-Signaling Messages
be in SDB form, followed immediately with a service ongination request {0 the
wireless, e.g., CDMA, infrastructure for quickly re-establishing its traffic channels.
However, if the dormancy response timer is set to a small value, the RD may respond to
the ﬂoor-cdntrol request quickly and transmit a response 408 back to the client. If this
response arrives at the infrastructure during the early phases of the service origination
transaction, the infrastructure notes that the talker MS does not have any active traffic
channel and may attempt to page the response to the talker MS. However, this paging
action may abort the service origination transaction already in progress. In one
embodiment, the talker MS may respond to the page, insuring that the floor-control
response message is delivered to the talker, and request service ongination again, but an
unnecessary delay is experienced in re-establishing the talker’s traffic channel as a
result of the aborted original service ongination attempt.

[0164) In a first embodiment, to avoid the race condition between the service

origination process and paging, the RD may be configured to not respond immediately

to the floor-control request 404. Accordingly, the dormancy response timer may be



[ 01591 To determ ne what network-originated specific traffic, e. d#ﬁé&zuns
payl oad, e o$Mevbyy fOr an idle mobile station with no dedicat ed traffic
channels sonme infrastructure policy or interface for distinguishing

such speC|f|c traffic fromother traffiggmy be inplenented. [01601 In a
first enbodi nent, EP dat agrams may be filtered based on their sizes, as
the SDB nessages may car a limted user payload. E? datagrans snaller
than a pré@é@@dﬁﬂﬂt&ﬂﬂ!ﬁ Uirmmlmyem@pgm‘* o SmBtaties M43 @lter the gedicened

for a nobil no dedi cat]ed traffic channels. The group conmuni cati on
system nayoﬂg‘@ag%mf?sffse‘f’o@p 4& the application floor-request response

messagfespe qui t f‘n 2%Btdnd éinbibdimeit, MEIFISSNwhieH B&ives life 3 U@BSand 611

In a second embodi nent, an infrastructure vendor nay def ne an | P-based
service fomobrleaaamhaigl ceptdr AMSQY, fwhichlaesfondsl.té ahe daikerlsessrvice arigmstione
station. An IP 1 4 AUG 2006 _WO 03/0 994 I% server with know edge, of
this servi E’@“ﬁﬁya@r%ﬁ‘ﬂﬂ%tedsrrgl At yspif DS Iﬂﬁterﬁﬁleéé't‘%ﬁr?sl?a‘:ka‘p%{?‘% Vig€el y

encapsul at

Suspect cd Oeiadh froe %S""%qé%&.l&?ﬁ%“?ﬁ%?ﬁy i Epte P KBokel S0ParOR r°
communi cat theninfrystuendte, tReMSC@ay defer paging o thikes NS CHieGPIDSN niirq cache the
infrastructure that the floor-reguest response nessage be delivered to

the requestaspense|andfend/e quer shysak F mobiles ferward teaffic gl engei the seivicsDB

mpor tant PRERRAR) BReBEAE ool hERaBin T DEMSE paf 38 e efnde B e

I 'n a thirdagie s aeaM SDBnnésEag&efmerseﬁme Jrighibtioh precesicik afill ifprogress., UDP,
data rans with EP headers for delivery to a nobile suspected of not

nﬂ)léﬁldedl calred third gmbagimeninthsl talkenMBpmarayerd theyrace gordition by not

?ﬁi??L?i‘?nﬁwﬂah.Sﬁ%‘edeﬁeﬁﬁ paSh B R offy 1 ffos WS lf ety B WRponiel

client NB5. thehRodHddnkrol fgibdli Cafni Ghk éiflbbdiﬂﬁnﬂvéi'ndésﬂhetdalk%r S \Ha§ Ghot &ctive
indicate to the infrastructure that the floor-request response nessage

be del i ver deflicated trafficechannali thg MClUemay vend theSespanse tg ﬂfedﬂ"‘ékM'ﬁ)De somg a

third enbod U TCP I

poet 1 -e EbPl At oStmbS Bt GRS RN whhf kil S it "
Ori gi nat i OporiRdn RBAIrALhiAHERS In bhe %So«ﬁﬂiéﬁﬂ'tﬁ@MGU ?naSr' §eﬁd‘ihd’ﬁ%¥po%§é1fb fhe
floor-control request 404, which may be in SDB form fol

i mredi at el talker tMS dn SDB/ faren. ofhgitalkeri MS mey welyton thetRié-generated ﬂoor-contro]

response to trigger its traffic channel re-activation, in the same fashion that the wakeup

~ requests sent by the MCU trigger traffic channel re-activation for the listener mobiles.
The race condition is avoided as the potential for simultaneous mobile-imtiated service

origination and network-initiated paging of the mobile is avoided.

Caching Network-initiated Packet Data Triggers

[0167) The .IP datagram, including the wakeup trigger 414, that arrives at the wireless,
e.g., CDMA, infrastructure and is destined for a listener mobile that has no dedicated
traffic channels may be lost, either by the network in general or by the wireless
infrastructure specifically. In one embodiment, the wékeup trigger 414 sent to the
listener mobile is retransmitted aggressively according to a defined schedule until the
listeners respond or the group’s wakeup timer expires. For example, the wakeup
trigger 414 may be resent every 500 ms. However, re-transmitting the wakeup triggers
414 at this rate may cause a maximum delay of up to 500 ms, or an average delay of 250
ms, from the time a listener’s traffic channel is re-established to the time next wakeup

trigger destined for that listener arrives at the infrastructure.
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dormancy response tinmer may be AUG 2006 WO 03/069944 39 adjusted so
that the WO ts the response 408 to the talker M5 after t he
service origlnatlon process is conplete. [0165] In.a second enbodi nent,
t he PDSN, which receives the response 408, and the nobile swtching
center (NMsMedihBufferisgponds to the talker's service origination request,
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response t spurfybut as mentioned previously, he already expects the response to his first talk spurt
to take longer than the response to subsequent talk spurts that occur while he is engaged
in an active conversation. Buffering of the talker’s first talk spurt can be done on the

MCU side or on the client MS side.

MCU-Side Buffering | |
[0170] In one embodiment, the MCU may buffer the talker’s first talk spurt. After a
user has pressed his PTT button and tth user’s traffic channels are re-established, he
may be allowed to communicate with the MCU. At this time, since the listener traffic
channels are not yet up, the MCU buffers 418 the talker’s speech for future transmission
to the target listeners. MCU buffering may reduce the apparent PTT latency that the
talker sees to the approximate time it takes to bn’ng up the talker’s traffic channel. FIG.
17 shows MCU-Side buffering according to one embodiment, as described below:
(1) Nocall in progress, originator and target’s traffic channels are dormant.
(2) Users presses the PTT button. Server receives a “setup group call”

request from the client.



talker M5 in SDB form The talker M5 may rely on the RDgenerhllieAUB 20“6
fl oor-cor\?bq'l ms{ﬁfponse to trigger its traffic channel re-activation, in
t he sane sﬁi on that the wakeup requests sent by the MCU trigger
traffic channel re-activation for the | jstener nobiles. The race
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re-established F?s t?gﬁlﬁ: c :anngﬁ., Tﬁ/i%s el fen‘ignat es the heedrTor
retpansm ssi on of wakleesholdgeamt). by the MCU, and reduces total dornmancy
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tal king after the usé€loohBgthersegeested floor control, by buffering the
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the talker to start talking before the listeners' traffic channels have
been fully re-established This allows the talker to start talking
earlier, r¢heat-SildBeffamparent |atency. Since |isteners don't experience

PTr latency, their experience is _ )
[0171} In one embodiment, where a shorter apparent latency is desired, the talker may

- be allowed to begin speaking before even his traffic channel is re-established. Because
the client MS is not yet in communication with the MCU, the signal to the talker to
begin talking is made by the client MS. If the talker is allowed to speak before the

) talker’s traffic channel is re-established, the client MS may buffer 412 the speech.
Because communication with the CM has not yet been established, permission to talk is
being given “optimistically.” FIG. 18 shows client-side buffering according to one
embodiment, as described below:

(1)  No call in progress, originator’s traffic channel is dormant.

(2) User presses the PTT button. Client sends a “setup group call” request to
server via SDB.

3) Client begins process of re-establishing a packet data traffic channel.

(4)  Floor is granted to the user after the client receives “setup in progress”
response from the server or after a configurable delay (1 second) and

begins buffering user media.
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[0173} Therefore, the disclosed embodiments provide for a dispatch model that supports
at least two types of dispatch calls: the chat-room model and the ad-hoc model. In the
chat-room model, the groups are pre-defined, which may be stored dn the dispatch
server. In the ad-hoc model, however, the groups may be defined and/or modified in
real-time.

[0174) . The disclosed embodiments also provides for a significant reduction in the
actual total dormancy wakeup time and the PTT latency by exchanging group call
signaling even when mobiles are dormant and no traffic channel is active. The r_nethod )
and apparatus provides for exchanging the group call signaling through the use of the
short data burst (SDB) message signaling. The method and apparatus provides for re-
establishing dedicated traffic channels for the talker mobile and the dormant listener
mobiles advantageously in parallel.

[0175) In another embodiment, the dormant-wakeup latency in a group communication
network may be reduced through caching the network-initiated wakeup triggers destined
for target Iistener.é, and delivering a wakeup trigger to a target mobile station as soon as
the target mobile station has re-established its traffic channel.

[0176] In another embodiment, simultaneous service origination and paging in a mobile
operating in a group communication network is avoided by transmitting a response to a

floor-control request after the service origination process is complete. In one
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t he cIieq& (Bﬁkbg t-Side Buffering [01711 In one enbodi nent, where a
shorter apparent latency is desired, the talker may be allowed to begin
speaki ng before even his traffic chann is re-established. Because the
client MSis not yet in comunication wth the MCU, the signal to the
talker to begin talking is nmade by the client M5. |If the talker is
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the client M5 may buffer 412 the speech. Because conmunication with the
CM has not S&pge mmaé@paaqoreﬁsee nglefomRiEteon IR Anothe gmabodieenig the service

ebod mont O Aipn.fiotRss 1or B iR o FRARLIEEn WYIcE T MGRES S5 Dibhfuie®

traff| C chﬂ,@m@g h@tdQﬁé@m}cec(oﬁ)mMﬁ@Hnoﬁlﬂeﬁaes the M but t on. CI ient sends a
"setup group caII request to server via SDB. (3) Cient begins process

of re-establishing a packet data traffic channel. (4) Floor is granted to
the user after the client receives "setup in progress" response fromthe
server or after a configaurable delay (I second) and begins buffering
user nedia. 1 ~ pUG 2406 WD 113/169944 42 (5) Cdient receives "group
call announcenent” nessage fromthe server via SDB. (6) dient
successfully re-establishes traffic channel. (7) dient streans buffered
media to server. (8) User releases the PTT button. Cient stops buffering
media. (9) Cient finishes streamng buffered nedia to server, requests
release of the floor by the server. (10) dient receives acknomﬂedgenent
of floor release fromthe server. [0172) In one enbodiment, both MCU
bufyering 418 and client-side buffering 412 may operate concurrently.
Cient-side buffering may all ow the apparent PTT latency to be small. In
one enbodinent, the client M5 may buffer nedia to control the apparent
PTT |atency experienced by the user. The conbi nation of

nobi | e-ori gi nated SDB and cli ent -



side nmedia buffering may reduce the del ays associated with ‘34 AUG ?-““5
re-establishing active traffic channels. [0173) Therefore, the discl osed
enbodi ments provide for a dispatch nodel that supports at |east two
types of dispatch calls: the chat-room,ppdel and the ad-hoc nodel. In the
chat -room nodel, the groups are pre-déﬁ ned, which may be stored on the
di spatch server. In the ad-hoc nodel, however, the groups may be defined
and/or nodified in real-tine. [0174] . The discl osed enbodi ments al so
provi desWhatris daigiedsisi fi cant reduction in the actual total dormancy wakeup
time and the PTT | atency by exchanging group call signaling even when
nobil es are r ad..notraffic c nel.is active. The thod and
npparatul pr o HelpERARR i nofeRd BlarSa iR of G i O EIH L e
use of tiremmivatidn ndestosk, themsdthod SBIB)risimgssage si gnal i ng. The net hod and
apparatus provides for re- establishing dedicated traffic channels for
the tal ker mobil e and {.he dprnant I'stener . obi | es adyant ageously in
paral | el . [ 0I'98vingpnindicarian romp yeer whevishesiingie P alkeup atency in a
group comruni cati on network may be reduced through caching the
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delivering a wakeup trigger to a target nobile station as soon as the
tar get nipRIoEP Alds slsadHagrogessst abl i shed its traffic channel. [0176] In
anot her enbodi ment, sinmultaneous service origination and paging in a
nobi |l e operating.J i i | | by
transmtti ngalrgéepgn %ﬁ%gg{eg%gl tﬁf%ﬂn@%‘iﬁ!{nﬁ&aﬁ?@e%gﬁ&ﬁ@% I?Ié?dgﬁg service
origination process is conplete. In one WO 03/069944 43 enbodi nent, the
response to tdietifg thousecaiteing hddee qubsgroupplljsddi n SDB formif the service
origination process is not conplete. In another enbodinent, the service
origination process faor the source comunication _device is initjated

after transm EtsIYiRe media froay the perwer; aftef gdradlin shamnel inmeraiablishedo Whamini e, AUG
49 What irgffi€éhahnel ré-Sstablished bifuRaneQUIIFWAIKGEH shding ehéiréfest2 Met hod for addi ng

a user to a group call in a group comrunication network, the method
conprising: receiving an indication froma user who wishes to initiate a
group c al|; The method of claim I, wherein said sending includes transmitting the request on a

reverse access channel (R-ACH) of a wireless network.

3. The method of claim 1, wherein said sending includes transmitting the request on a

reverse enhanced access channel (R-EACH) of a wireless network.

4, The method of claim 1, further including renegotiating a radio link protocol (RLP) for the

communication device.

5. The method of claim 1, forther including renegotiating a radio link protocol (RLP) for the

communication device simultaneously with said sending the request.

6. The method of claim 1, wherein said sending includes transmitting the request in short
data burst (SDB) form.
7. In a communication device, a computer-readable medium embodying a method for

adding a user to a group call in a group communication network, the method comprising:

receiving an indication from a user who wishes to initiate a group call;



sending a request to a server to initiate the group call or addiﬂuh i
to the group call if the group call is already in progress; r\elieh. ;@ a
response fromthe server indicating that the group call is in progress;
alerting the user of being added to thejgroup call; and receiving nedia
fromthe server after a traffic channel *#s re-established, wherein the
traffic channel is re-established sinmultaneously wth said sending the
request. 2. The nmethod of claim 1, wherein said sending includes
transmitting teREINE a&rauest toghserver foditizte the graua sall enpdd thejuserto therayoup feathif

Wi rel ess ta@totpdll is Areadfd prdkdd@d of claim 1, wherein said sending includes
transmtting the request on a reverse enhanced access channel (R-EACH)
of a wireless network. 4. The nethod of claim11, further including
renegot i at i ngreseiyingia tesponsefram the seredr indirhtine thiapthe ghoep calldsimmogress;i on devi ce.
5. The method of claim1, further including renegotiating a radio |ink
protocol (RLP), f.or.the ommuni gat  on devi ce sinultaneously with said
sendi ng t he r%a%%w?uﬁfo%ggﬁgéeﬁg%h’ﬁgoﬁq {I™ " wherein said sending
includes transmtting the request in short data burst (SDB) form 7. In
a comuni cat i REeidgyY inkia front EH¥NIFVEF affe ACRHiE cHERAH! WTHeed¥ROENEd) GviRreifBtnROd f Or
addi ng a uger. to algro p cal]l] in a group comruni cati on network, the

met hod CBTH%F Fhanngl is shef sigultapepysly; with spid serding theqeqiser  who wi shes to
initiate a group call; 14 AbG 45 sending a request to a server to
initiategthe gROmptt-teadibledfilinl6r Hﬁﬁrlt‘.@lelteﬂesaﬂir&tl' n%ﬁllcfﬁldésftrangnmﬁingr oup
call is already in progress; recelving a response fromthe server

i ndi cat i #g raquest on hrevessecaesseehpine| K-AGHpef@gyitsless netvedrlor t i ng t he user of
bei ng added to the group call; and receiving nmedia fromthe server after
atraffig ch el | - i sh . rein.the traffic.channel.is

re- est abli she S%O;#@ﬁ%e%ﬁeg@%fgeﬁﬁéc%ﬁ ﬁfj%lg%,nwgfsw gﬁﬁf"nsga' Sﬁ’é&'r‘%ﬂlﬁ@gets. @mllf‘ﬂg
conput er the esqdesbbrea rratseenhaptedAcaissehdnnel R ACH) of aivdrelessabiwagk.i ncl udes
transmtting the request on a reverse access channel (R ACH) of a
wireless network. 9. The nput er - r eadabl_e diumof claimy7, wherein
sai d sendi'ng l?'ch‘H%’éerﬁaﬂ%ierﬁ”lefi'i“ﬁ‘g°Ff 7 giheetn B’r‘f? é“‘?ﬂb"@eg%erel\fqﬂ ¢ ed
access chaegotiting BRradidifk ppdtocd! (RIUPE TR the cotihuidalion dedice The conput er - r eadabl e
medi um of claim 7, wherein said nmethod further includes renegotiating a

radio |ink protocol gRLP) for the conmuni cati on devi ce.
11. The computer-readable medium of claim 7, wherein said method further includes

renegotiating a radio link protocol (RLP) for the communication device simultaneously with said

transmitting the request.

12. The computer-readable medium of claim 7, wherein said sending includes transmitting
the request in short data burst (SDB) form.

13. A communication device for adding a user to a group call in a group communication

network, comprising:
means for receiving an indication from a user who wishes to initiate a group call;

means for sending a request to a server to initiate the group call or add the user to the

group call if the group call is already in progress;

means for receiving a response from the server indicating that the group call is in

progress;



11. The conputer-readabl e nediumof claim7, wherein said net hﬁiuhﬂﬁtm
includes renegotiating a radio |link protocol (RLP) for the co atlon
device simultaneously with said transmtting the request. 12. The

conput er -r eadabl e medi um of claim7, \M)_F%ei n said sending includes
transmtting the request in short data burst (SDB) form 13. A

communi cation device for adding a user to a group call in a group

comuni cation network, conprising: neans for receiving an indication
froma user vieansfos hlering thejuser of being addeditoihp gronp ¢2ll; andans for sending a
request to a server to initiate the group call or add the user to the

group call if_the.group.call .is.already in.progress; neans for, receiving
2 Tosponse f B g BUBEE mediaitedh MRSk At L MR pe el o recSanlshed
progress; -j 4 AUG 2ZB6 neans for alerting the user of being added to

t he group, cal |.: ans. far receivi media fromthe server after a
trat i o Ehin i oA oBRR T rkhal B el PSR | <
re-established sinultaneously with said sending the request. 14. The

comuni Ce4, i ONTHQWInERniedtion deVied k3 laitI g RHeRiSRidInéMRATRS sdnding SRNAed@ednfiCl Udes
means for transmiting the request on a reverse access channel (R-ACH)
of a wi riof Eaemi{iing{p5 1equeston ateyarse aserisshanas (R Gl of 2 wirglpss @etypre 13, wherein

said neans for sending includes neans for transmitting the request on a

reverse Pﬁhanﬁ%ctoﬁlﬁﬁﬁi%?ioﬁ bl@vrl&edf clabfi Eﬁ%reﬂi safd ﬂ%&ﬁ?*’o‘f’@eﬁlding ﬁe‘(&&&ﬁe&n@ . The
n cl I ng or

conmuni cati o evice o alm 13, turther 1nclu nmean

r enegot i #f imagsmitting, dheorequesthin prretesse ginhgnRedPyccessrcharinel Foht(H) ofii wirelesevi ce.
17. The gHpIRini cation device of claim 13, further including means for
renegotiating a radio |ink protocol (RLP) for the conmmunication device
sinmultaneously with said transmtting the request. 18. The conmuni cation
devi ce ofé6.cl dlhmca@muniaeioe ideviceaif diainme b further ind edinf mepns foc ranelgesiatingairadio f or
transm tﬁnik%?ot&%? I{L(i’gﬂ)?ﬁ;[ecio ﬁmgarﬁ%n 9&%% burst (SDB) form 19. A

communi cati‘on e(nc or adal ng a user to a group call in a group

communi cation network, conprising: a receiver; a transmtter; and a

pr ocessor7. ConTh¢tbMauhivioy deatedf eRlint 03, fltter iRl divEheadH fbr tAeotib@aSTAdIS €1 ,

t he procgssor
P l?n protocol (RLP) for the communication device simultaneously with said transmitting the

request.

18. The communication device of claim 13, wherein said means for sending includes means

for transmitting the request in short data burst (SDB) form.

19. A communication device for adding a user to a group call in a group communication

network, comprising:
a receiver;
a transmitter; and

a processor communicatively coupled to the receiver and the transmitter, the processor

being capable of:
receiving an indication from a user who wishes to initiate a group call;

sending a request to a server to initiate the group call or add the user to the group call if

the group call is already in progress;



bei ng capable of-. receiving an indication froma user who w shgsm 2006
initiate a group call; sending a request to a server to initiaf

group call or add the user to the group call if the group call is

al ready in progress; 14 AUG N5 41 recg,l‘«h/i ng a response fromthe server
indicating that the group call is in progress; alerting the user of
being added to the group call; and receiving nedia fromthe server after
atraffic channel is re- establlshed wherein the traffic channel is

re- est abl i she@eetying A rewpRessdiomythergersr igdiceting hatthegroumeallisia peagress; 20.  The
communi cation device of claim 19, the processor further being capabl e of
transmtting o channel (R-ACH) of a

Wi rel ess netvé) né’tﬁ%ﬁk@%féﬂ%%ﬁﬁ%{@g@ gfer’\sﬂﬁ%e of claim 19, the processor
further being capable of transmtting the request on a reverse enhanced
access channeieceﬁ\ﬁhgfﬁ&rb fohm the wervel s anAffwothinne] #2re-edtallished)mhereimathe on
device of claim 19, ces or f rt.her. bein a abI e of renegotiating
a radio ﬁ”’rfﬁ 3‘&?‘8 ‘85%'7513?’%“?18 %Wﬁﬂﬂ?@ﬂ?‘ggﬁ bce. 23. The

conmmuni cation device of claim 19 the processor further being capabl e of

renegoti @i NOTIR EcikthshidatiBk devied QF QUlaith RIFY) thé Qrodeh6r W%ﬁ@t daBibldRyi ce
sinmultaneous]y with said transmtting f he request . conmuni cati on

devi ce of2EPiingtheyequeston royere aess chanpel dh-AGH) ﬁb“ \‘f‘zﬁ?i%ﬁbp‘éwﬁﬂk transmitting
the request in short data burst (SDB) form

21. The communication device of claim 19, the processor further being capable of

transmitting the request on a reverse enhanced access channel (R-EACH) of a wireless network.

22. The communication device of claim 19, the processor further being capable of

renegotiating a radio link protocol (RLP) for the communication device.

23. The communication device of claim 19, the processor further being capable of
renegotiating a radio link protocol (RLP} for the communication device simultaneously with said

transmitting the request.

24, The communication device of claim 19, the processor further being capable of

transmitting the request in short data burst (SDB) form.



