WD 03/ 069944 PCT/ US03/04386 1 A COVMUNI CATI ON DEVI CE FOR JO NI NG A USER TO
A GROUP CALL IN A GROUP COVMUNI CATI ON NETWORK FI ELD [0001] The present

i nvent i orwoaBat®s4t o point to nulti-point conmuni cati ons PEIENE04386Vbr e
specifically, the present invention relates to a nethod and apparatus for
adding a wuser, who wishes to initiate d group call, to the group call if
the group call is in progress. BACKGROUND [0002] A class of wreless

commin; cat 3%@9@@?’@3&@@?@#@?‘?&?@3 ﬁ%ﬁgﬁlg‘%ﬁ AP
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(PTT) button on his phone/radio to initiate speech. Pushing the button
either keys his radio, in sone inpl eﬁéﬁdﬁ)i ons, or in a noderated system
where communi cati ons occurs via a f sone type, indicates the

user' sogpgauest faE gré@nt frvetion reheftesgi’oaﬁchﬁfjtot Hﬁ‘lltf b&ﬁf corfifnunic@tidR' systems.

perm ssion, the user then generally speaks f ew seconds, after whi ch
he rel easddorhispedicallyy theqmeseaninventhsr re!ﬂb@atheir methad an@qmeeg@tus fer gddingra

T SRR e L] OIS PR B Ml s

applications where one person, "di spatcher,"” needs to conmmunicate to a
group of people, such as field serV|ce ersonnel or taxi drivers, which is
where the "dispatch" nane for the BAGK ‘BBQHNBS from [0003] Sinilar

ser Y' i&)ﬁ%{'av,‘? b %eglag)g BP ()v‘frglegé1 séro%e 1ﬁ'tteﬁ§ézlefong]|ﬂﬂrka'é ic '?e&fél oyonlé Vheds-

"voi c at These servi ces are usua mented as personal conputer
appl i cati ommngzk(gtouﬁmﬁlmﬂmﬁmd@asn hasagresed in Varicas rfetmypfon troay yeatsP)In pecskat s,

bossi bl y. 1 RESHF GPaTRS RBSIPB el helex, pubete o o cpreer v caishriongh] (RTRLy
feature of yLhgs Sréfﬁgs fﬂoﬁ@ﬁadx& td lmﬁ;at&g;;s@yfg lﬁ@ﬁlhg he Butfoni eeﬂﬁelaf@sm%hﬁn%pus

usually initrate sinply pressin ton, W thout going through a
typical disainengplntntatiogs, vy is equedarated @mwmnwbatm @mmuyni¢dtioss pypuas gfa a

i i | ] t,h di « ' ! i
Goner a1y 8P el peyndgs e et brae dhhther dloft ersEArsn e figer Prg
possi bly adlk&Upenisidre$he uédQB gdhgally BFeallelfay ahWReBnd @ftet RidhSRE
requests the floor and when he receives a positive or negative

confi r mat i ogledsed st RET dwittorr andhethehspaakiers e requsst thgritpara (romeyinication is

generally from one speaker 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.

[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 Internet protocol (IP) packets, i.e., voice-over-
IP (VoIP) service, to a central group chat server, or possibly from 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



speaki ng, which is known as the PTT latency, is a critical paraneter for
hal f - dupl ex WD 03/ 069944 PCT/ US03/ 04386 2 group conmuni cati ons systens. As
ment i onedwpreewsous! y, di spatch systens place a priority @QTals0s/0438€ui ck
conversations, which nakes the service less effective if the PTT |[|atency
becormes | arge. [0006] Existing group corruni cation infrastructures provide
limted opportuniti es for significantly reducing the PTT latency, i.e.
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Further, t akissty @ﬂgholm guiReoavdrsagibhs, swhittamakdssthaserviee desgleifettpreiintteeTES,
because the only mechani sm avail abl e to begi n waking up a dormant group is
to wait forlate‘%%é’et:‘émk%l@f&e traffic channel to be re-established to signal
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signaling data on an er t an a Imtation
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channel s for participating nobiles wthout negatively inpacting system
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a dispatch call or sinply a call. Acall is an instantiation of a group,

whi ch def i fwiiq ﬁléannelharaabméaﬁl@t that regpires raffig) ¢hagpgls te; be jrpregiablished betorerenber
list with %9\19"5 rgﬁﬁlﬂf‘c'aﬁ&fﬂewe% OhTRE 4rdhe §é}9é}(%ﬁ te?kegi Q4P name or group id. A

menber |1 st one Orf nore users e Invited to participate
in theowal | . [ 0Qb8ie ifheateed) theforecdr frmchaallsinsq@a'edlhterhmdehpgakm PYlppenty bot h

t he chat-room node] t he ad- hoc nmodel of group VI ces. In the
chat - r oom ﬁéﬁf‘é}enc%éygtgsaﬂgera?@ Mgl tige reqrated Wﬁec%tafrhyﬁ fgct SHa8BeIS {OF he
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enbodi ment S)rpttmr/redeuraemovel and inproved method in a comunication device
For acﬂgdotg? a usel‘rrl e} %1spagglo odecla comlnpun%:a on %t»ggemmp%%ts Wkes 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 indication froma user
who wi shes to WO 03/069944 PCT/ US03/04386 3 initiate a group call and
sendi ng awpaque®t4t o a server to add the user to the groupcralsh3/ndiset he

group call is in progress. [0011] In another aspect of the invention, a
conput er-readable mediumin a comunicdtion device enbodi es a nethod for
adding a user to a group call in a group conmunication network, the nethod

i ncl udi ng the..above- nent i . 0, r the.
i nvention, még%t%r%ﬁﬁ%pc% i%lﬁ%ggc\ységq? %‘lreg%ltggﬁz Jr?gr:j\!eg t(gg(gc; m%ous‘%stggrﬁ%éééhggtﬁﬁ lfi n a
group comy gadp el iBet pgtess.ncl udes means for receiving an indication
froma user who wshes to initiate a group call and neans for sending a

requet®Olil a selwenothsr aaspecthofydher ipEnting. g SQPPELIreadablen @egiBipincd | i s
in progres 13} : f Y i 4n| j-on
device for égﬂb?lﬁ%cggéorlug%\?gkf%rggsdlgsfgﬁg&hc% flo} ?ﬁdlggéﬁéhﬂpggho%ﬁ?% (lc:l) ndé’t wor k
i ncl udes acomemnication settvoek) sha ethod irehdligg thp abowesmentiaedsteps.cat i vel y
coupled to the receiver and the transmitter. The Rroc,es or | capabl e of

ris
recei ViHgl an i néf &othes 3spechf the iveption ¢ GRIYRELCAtioN;dgYice 1gr dgm§radﬁ ©f 1 and
sending a LEGpesin iR & &6hy ontrRuRfliohNRetMIBY ihQuldie nHaRUROF @kdeivihg t e

group call “Is’in progress. In one aspect, the comuni cation device is a
push-t o- t alindi¢aE6m)frabe\si ceer VBRI BishBESCRIIFTe GNgORp T4 DRAWCNGSE(roendipg Bhe

features and advant ages of .the present invention wll hecome npre apparent
fromthe ddrrriasoaee eaen i uBt BB e BiRlls GRefubsel i APedfiicnet fon

Wi th fdeg3) dr awi mgandtier'Whipeehot fhk énveafied, aneemilia¢Aoh el sick @aMHdding a user to a
correspondi ngly t hroughout and wherein: [0015] FIG 1 illustrates a group

comuni cat SN elgn @ngropp @ewMmunjaation nptwagk dnchudes aHgepi ¥y a teansTalsist i dtd ons
interact w I e r exenpl .
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i 1 ustr at esapublecaferepdiaing dnoi@dicatiomiroar 4 agirovtal wishkd tcs piitigpe prpegssalbacidor di ng
to one enbodipent; [0019] FIG 5 il]Justrates an exenplary renote, . .

i ntra-regi GAING AMPAUSE! (Gp? Bryelesadddiedisar Hythecerah chioliertiRte Stlbind) Fi G
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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 call-setup process according
to one embodiment;

[0021] FIG. 7 illustrates an exemplary remote, inter-regional call-setup process

according to one embodiment;



[0021] FIG 7 illustrates an exenplary renote, inter-regional call-setup
process according to one enbodi nent; WO 03/069944 PCT/ US03/ 04386 4 [0022]
FIG 8 ilwoaBnetes an exenpl ary process for |eaving a growrpTasos/osscor di ng
to one enbodinment; [0023] FIG 9 illustrates an exenplary process for
termnating a group call according to ane enbodinent; [0024] FIG 10
illustrates an exenplary process for sending an alert for a group call

accor d| to on i ment: [002 FIG 11 illustrates exenpl ar

o ocedH, ©) ot E160 AREEE bp bk praest faley ™ b Bioie <AlatHTIRRE Shooozs)
FIG 12 il lewstblmhés, an exenplary process for pre-enpting a tal ker according
to one enbodinment; [0027] FIG 13 illustrates an exenplary E)rocess for
addi nd0028lv menbdil€. 9 dlustraigs en exemplayugroesss fordemunalingp goup el acposdingrimt ;
[0028] FIG_ 14 illustrates an exenplary process for renoving participants
froma gr Ol?Bee EPW"&BEW ding to one enbodinment; [0029] FIG 15 illustrates

an exemRupry pr @es 3o filistaeRom d@niplds §rocess &g hilingi MNaleAdeon dirowp t4l one
enbodi nent; [0030] FIG 16 illustrates how several conmunication devices
i nteract wageprdingéoamaemeedimems nanager according to one enbodi nent; [0031]
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medi a at atebheahbadishent@accordi ng to one enbodi ment. DETAI LED DESCRI PTI ON

[ 0033] Before ong engo?li ment of the invention is exgl_ai ned in detail, it is
to be [0%RHer st oddCt hAtIYSHAtes MSHEMBIRTY LrQ88s 19f Pre-SEPHRE AttalkehAicording Ih t o
the detail nebmbB@imenenstruction and the arrangement of the conponents set
forth in the followng description or illustrated in the drawi ngs. The

i nvent0@) i s cagdll &3 oflustrefengn exapplne prasdssi fior eddiog newbodinhentte anradtivg e
carried out in variou i under stood that the phraseol ogy

. . Al .t
and terni néFYHR* Sagﬁorﬁléﬁ\ggefﬁn?gmﬁgcpn%mbzse of description and shoul d not

be regeodpd as IFIGI 14 NHistrates an exemplary process for removing participants from a group
call according to one 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-



[0034] FIG 1 illustrates an exenplary functional block diagram of a group
communi cati on system 100. The group conmuni cati on system 100 is al so known
as a puswotcosekk (PTT) system a net broadcast service PAB3)S03/e43d6 spatch
system or a point WD 03/069944 PCT/US03/04386 5 to-mnulti-point

comuni cati on system |n one enbodi nent,5the group communi cation system

100 includes application server conponents, such as di spatchers, location

orotocol (vB ek el U b Bl Oh Y Ay, R ST BBl o e

connect i vi tsygtemThE0 aﬁcﬂhd&abppﬁ&au@rersm&'ér eoffipon@itd, Ssuthyad disperhayetbdatioei t her
a centralized depl oynent or re |onaI|zed depl oynent, based on the
conponent ' $CHVEFe Miediatqnispl UIFH GoRRlexsy, vRage é%ﬁerwerﬁrﬂyd Intgeet peotecohone

di spat cher 6?_{%?1{%2(%?&&9 Tdlo? Cv?ﬁ-élfﬁ d%@fc\’: FHBHS Ol‘?l%étl\él%ﬁ 3 Hé@kjag&? up

dat abase 1 se' conponents may e cen "'ocat e rvice
provi der’ s seeencoipaiedtsmyy tvadepioyed i &ither b)temth&lzedegepiOﬁhetd@phmglgrmmmed The
centrallzed conponents may be used in | ocating users and in

i ni tiating dePlyEED} @@?eérpa thg CORBORERf Péunc,sw%lgivoﬁhéﬁ%%taaq]&sg|d6919¥wsnt11@8y 110
may i ncl udg,@,4eqi R&ﬂé dib Rkt qmﬁeroaer (hBln%) 101:;@% %errvggl(m@b @4spakcher

(RD) 114, a regional nedia control unit (MCU) conple 6, and a regional

usage | og seengoul Ga8past1H6. ['@E@E]comnelﬁgnmmalbe deptadiyrtemtsd maghebgervice

di stributed across t ovid network .t o ensuyr e t he ne{#\o
Pose

del ays ass®&PULHF \ﬂe{l’ﬁ(’rga’f’r} glgﬁy% a?ctgeﬁf ¢ by the ﬁ?%?‘?ﬂﬂnﬁlep P8P he p

of sati sfyicBgrdliyel AVIPoRENO NS b dstd BRIRhtingDtHet fdahiiid sers RAd Galihitlagas
across several regionalized systens al so ensures that adequate scalability

schenes cannteheeginabBwpedaliv éupgi@mthéﬂgelomﬁmewi?@ﬂleg@Vsncltrqiﬁea regional
regional i zgd. %BR' r%’ll 1{?!!;351 {Télr?gﬁfm nﬁ&%?g@m * té‘§1m %Qlliaséd’n%'lgﬁt

intra- reg|on onh

del i very fQMCtIh)ecdmslﬂé)sllmﬁan@hr@gi@aﬂ agigs ey etverfULBR11&0i on [ 0036] The
group conmuni cation devices (clients) 120, 122, which may be deployed on a
cdma2d¥BhandsetTher Bgi@RhisplaympPRig BsY deadisitpiad acrpss §@s§¢r&we uPNigens

st andar d d?iLeﬁv rR 86 ¥h&fe ARHAMoR ] ﬁ%&ogﬁteﬁ v§1?r§ dlp&t&d&)a&?& £ tearnﬂrﬁxﬁu}np

address wi e application serve to perform group initrations.
I n one enbdadt thenpurpd)deeofasgaplsﬂyn@t instansespErse repreorent QlﬁﬁButmglﬂneamﬁ load

connected to the serV| ce zﬁro ider's Ioacket data service n es PDSNs .
dients 126958 595! IGgERAlZES SEleTHhgsg epsERt aaaif%ugtség?laﬁ {“ﬁé ca

\éwor el ess 'Héfde%b?b@tté’ rsﬁppdf'la}ée%]é E’urﬁ@&nﬁcﬁdd’d t¥hé Qeénb@alﬁ@@'a'pﬁl@éa'n@ﬂ sSflyer
nponents 108, 1 t hrough t
components provide user reg1strat10n mtra-reglonal 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
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 PDSNG.
[0037] Upon power-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



[ 0037] Upon power-up, clients 120, 122 may request a packet data session
using the data service option. As part of the establishnment of the packet
data sesswon/otdes client is assigned an | P address. At tRCI/USOs®L38¢ he
client also receives the address of a domain nanme service (DNS) server
124. The client 120, 122 queries the DN® server 124, e.g., by using a
service record (SRV) | ookup, to find the address of RLS 112. After |ocating
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regi stration, notifying the appli on serv Its l'ocation
i nf or mat i oserver gf jts Ideado irfesnatibhee.ge JP siddeess. (Fhenmeygistratigremip begetrfonsedig an

| P protocol,. such_as session initiation.protocol I over user, datagram
bt oF 000l ( UBIPR- ST TRl e Bt GHIEHRY BRocoL A5 1Poy e oioge datee

contact the, gGhiARMUDPINERe (BGIHERTof ithe LIAL 1861 12D1RayPoeisRd Ry B@thet tROAREEL |10
one enbodi rent, after the registration is conplete, the client may perform

anot her DNS/I8RVhe exeoisdniitedikinie a grofip pall.t he address of regi onal di spatcher
114. client contacts.regignal,h di spatcher. whengyer. th ser. requests to
start BERT 1 or Tedas g, S ihE PR TEFRR is YBEPRC G ShrlERY BPIR cher
114 and cl iagBhed BNS $R¥ fBOrdNGokip @NAhd 1 dAdRIsO 6P hegitill didpRchéODEY] TRAICE a
group call is established, client 120, 114 and MCU conplex 116 exchange

medi a and sligiaiontagtsiregiond elispatcheolbenevBiodie wserirequen’s tenstirtaa sall omendean
between th | lwparti gl n i -14 r i ocol
(RTP) oveEIGEE)P.TH%h@Hs]faS%yagﬁ%ﬂnggﬁgle?% f/:ﬁ%e}%?s?}c{)éscirﬁgrﬁt;??éigi%ro co‘% over
UDP. These signabii@potaobovtr UDP.f unctional ity they provide are described

| at er. Conponents [0040] The group. comruni catjion system 100 may_ i ncl ude
the | P®fRlpoi nt Onchat Lo &7k i¥ 3ieblipiedn chieal { 40 bi%ABd MG SaMPlead | hd

central i Ze%xéﬂngsﬁn&mmm;ﬁgmin hﬂéssggﬁ. "R BheRcbodfRerft! themddiS nyBtPsent

conmuni cation sérvice. The grodp co nication clients and the “application
server conpetvernsharcell gagripansdandMald eotplei 116 nsingecdl dinhopiotgrod éBTPHNS.

Clients [0041 e group communi cation client. 120, 122 r n.any IP
endpoi nt | LRAE! HAte ThEs BudiEqhessises simofi Fixe s ehakisuaiofeep o1l oo nt
may i ncl uder@B@dls &l the Fenctibh ) EyProAddvhleRleSSbed Yaéem €. 9., cdma2000, an
application devel opnent platform ~ "e.g., binary runtime environnent for

wirel ess (BREW, and personal computers. [0042] The client may include a

sof t war e apdgl;nlllc’:oanteln?sn, whi ch may be devel oped using

[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 to the application developer, enabling the

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



BREW and interfaces to the nobile station nodem software (MSM, which may
be downloaded to the client that contains the BREWenvironnment. BREWis a
pl at f or mwOhabe®mhd ows devel opers to create applications trat/usayo4sper ate on
client communication devices. BREWprovides an isolation |ayer to the
application devel oper, enabling the deviel opnent of applications w thout
havi ng direct contact into the MSM software and WO 03/ 069944 PCT/ US03/ 04386

appl ot i of il AR e TAML PRI RO e g Mol BeBohfBiphi e e

appl i cations e rapi 0 evolve I'n

and/ or OEMbe @ktslBperl rabidly ahd @ evoid @depandbntcat the MSMankdtor (MEWM pasad. dn any
devi ce cont ai ni r;g the BREW environment. As shown in FIG 2, the client

group conmdlPceRablss MPHCALARS| ©n b stompigaded o apy deyice cepngaining ghe BREW wi t h
ot her appli 'grﬂg 2Q4, - , - \Mhi : '

directly ofe ﬁgyé t t'r %géng\?ﬁgl %22%%%%%%& g%ﬁﬁl:aﬂltcgﬁﬁé%@?at Srreovi des
i sol ati on R0Dmaypehiccueani pandleimdeh dijrert dppliagpins 204 006,i 208 RéG e Whyethese Thi s
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i ncl ude access to a conpati bl e vocoder, actcess It)o sound drivers, and IP

connect i vi allows thegPEMc2Z and MM, 2i4sto evobvatseparatSyr fvem thedua hplicatdors 202,

enbodi nment I ian server (LS) may accept and/or maintain user
| ocation i RP%’P@& ?@@51 ~g., the network-Ilevel |P address, the physi cal

| ocat ijguazpf t he In YARF forTHE Michs td Segatt BfectprRty dh béldektal campiter, tiPgdfednazone
id, i.e. a systemidentifier broadcast over-the-air on forward comon

channel s wsP@RuieE ayiin¢lude atresssOopeompatibife voqoden aggest fp sayng doiypisi argl 1P
packet - dat goﬁlﬁerct{big tofag)r liEQﬁ% Sgg,%{sor. I n one enbodi nent, the LS may include
a pfoc Y

a conponent Sés registrations fromthe clients and supplies

user location information to other applications, such as instant nessagi ng,
using an SIP- interface. [0045] The LS may include two functional el enents,
the regi ondtOCPEUBSEBE server (RLS) 112 and the home |ocation server (HLS)

104. Fhgaql12 may, gﬁe %ﬁrﬁoﬁ%ﬁ&tpﬂﬂe &a8igh %vaeFXLgfﬂlia9 '&cpéb‘f? Iafd/BP thaift&inHiser 104
may be centralized. The details of these elenents”and” their functions are
descri bed bedaton ikegnatnal, elgctici mtwSekrlerel IP address, the physical location of the
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.



[ 0046] The RLS 112 may process and nmaintain registrations fromclients

| ocated within its region. In one enbodinent, RLS 112 is a standard

S| P- basedwb93/06498h associ ated storage for the user | ocatipam/uisn$/ensati on.
As part of the maintenance of the registration entries, RLS 112 may check
the expiration date, "expiry" fields, fd& each registration. W 03/ 069944
PCT/ US03/ 04386 8 The RLS ensures the expired entries are renoved, and both
t he region j t cher D : j f .0

entri oo T 005 RESENGS E Blrea Bieb 4% oL Snft Boln b€ Fealinal MR IR 1RE

regi strati and ke MY afe Adified of tfeyreinbecdgptiescat i on server of their |ocation.
The clients may maintain their registrations for the duration of their
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re-registrat.li. . cld.ent’ S GRan 3 .

regi strati %%llﬁg§%%§? 11%%%8)( ;L)%rr%e} OF Ot%ézé]qg%gﬁ t he clglﬁér}lttgl qgae%\,i{}géigtraﬁsﬁﬁ?m
re-regi st ersgisttdinRESG the Aunsionnaftthdiy avaikabdgg acitlx gebup RBmiuhicafibh seatideows RD
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reduci ng caihf CHERtsay; .O@H%'rﬁbg?ﬁilﬁnw e‘b&k‘? CP%%ﬁ’u%‘gﬁeSéc Ylest A when
informati oq\heregjsirgji&aisialggutttggx ged for RD 114 to contact the RLS to
retrieve user [Focation information during call setup. [0049] The RLS 112
may nd0048y RD 1MW hémthehdiertveegisterher wgsrepistery, sbeaRILONL li2rrhay netifiyats dssociatpdiat ed

w th e T RRIE ERsARare B B ORE Bt bl i on B TR Rloso)

The RLS 11Zhwed@lin® calesdugsliga! | The/RDaL & fobypcddhd thé bdersaadaibs iffdrmiafing'
| ocation information. In the event the RLS 112 submits a registration to

HLS 104 f oeliginatingrithe pead far RPaldyt tasantactthe RESite gitseveatsenlocatipngniarmation

regi on, th%uﬁhgcmgetﬁ solve the conflict. Hone Location Server [0051] The
HLS 104 may process queries for user location information. In one
enbodifooao} , HLS THeRIS 0¥2 day natiSl RDbbisleil theeednt alecuded s dbdatvn oiftremation is

applications, such as instant nmessaging application, ¢ uery the location
i nf or mat i oNPAYEd 8T FraRQved irom RlSekl2- [ﬂ%%}sufﬁs RIpS1 kdaiq kD, ddrinan insupc

component. ajigh 05l SroRAITEHINGRES ibibreltwittihe fEkiSnTaY resol ve mul tiple

registrations 1n ent regions roam ng users. The HLS 104 may
recei [@350ggi st r dthecoRLEnfl@r mayi aso pervodiedlyhupdate MHSRIGE . with rédiScre@disemtei ves

i . . . .
g cteln'P e r FT‘ c!a%itorrl ?Igtjog)mnastlc}cnc.) rInttl!?ee evse%pﬁlelﬁl% ’115 Ql‘iabrrl;]llt'ssa g’e%ﬁstrgte}gn %(oeﬁ]?.stl%g f(r)er 2'15 t
user that already has a valid registration in another region, the HLS may resolve the

conflict.

Home Location Server

[0051] The HLS 104 may process queries for user location information. In one
embodiment, HLS 104 provides a SIP-based interface to allow other applications, 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.



regi stration and request renoval of the stale registration(s) for the user
fromthe RLSs. This in turn may trigger the renoval of cached information
for that weesnéwem RD 114 associated with the RLS that ceotraiSnzo43Be stal e
regi stration. WO 03/069944 PCT/ US03/04386 9 Dispatcher [0053] The

di spatcher may facilitate call setup by9 ocating users and assigning group
calls to media control units (MCU) conplex 116. The dispatcher is the
server ﬁz@l}? L that is key to neeting the "instant access" requirenent.
To ensure Shest cal | setup tines, the dispatcher may include two
funct [awsall el enbhe slispatchersinay Ifadilitacet afalllcisrupebﬁm@batmg\mtsmrmﬂiatsgignihgtgrdnqwe

di fferent deE)I oynent strategies. These two elenents, honal di s atcher

(RD) 114 afdl B?rém‘cﬁl%ﬁaﬂtfﬁletm'(t%@’lcl‘é)z complex bl r i by dilSrPa gt & Ithg ﬁ

fol I owi ng 581?1561%9? thdfG0 1R ?atlo & fhl nitgg%]:es-gheie{{@re]ﬂélt Mo l8{‘?Stxtré"?he:
initial point of contact for the Call setup request nd alert requests.
RD 114 nay lgwest tadbsttupstimes, rti'ieoallmmtclmnnmdyémclmcte twecianetemahelementis odath omilaf r om

RLS 112 that th f RD 114
oy cache STEFRY A0 Pob §axel FESel CERoNRENS SHHERGS! nl 1HE SR em

RD 114 may eldifntst te@lcﬁ@p&tgﬁhtw&mtwm mmélaﬁﬁac@tq}mqwsaréuescﬂged:ﬁt !
setup to keep t he Setup tine at a mninu e., no database | ookups may
be requi r edetajl osg|followingseaiobedi ment , the group informati on the RD stores
in the cache includes the group rrerrber list and the address of the MCU
conpl ex 116 on which the group is running. The RD 114 may naintain the
menber | siRegiosh {,@ﬂmé,ess for the life of the call. This helps RD 114

qui ckl y det er m ne if an incomng call request contains a roup definjtion,
whi o [9054F dent | dhe RID ldhanaynbe thegitish paisk of pentadl eR e salk reduests #f i n
t he syste | 1 K 0 sts
and confi le\m: g&ﬁfsantm%} f%@ﬁﬁr%goagq}sg}élrrxoﬁng%@gsﬂ?h ginnlt'fr Exé&x;eé?%éﬁﬂ?g i 0056]
The RD 114 fisayRp8dn2 tioat adsexyhds hegif,tbmdr Adang with thieeapee stfornfdtion RRD1114 may

deci de whether it will uest lex 116 to add the e o the call
CeCa | at ecadhsiipormaion hogh apup LAl “hial 4re eng BAfE Syite ol K@Y ik og
menber | sthe J B8RRI hidHaliBY tGralstrs 388 YRupE ANESE cdil QAR 1RGp ut%tae&%ﬂmﬂ@mdise
the cached user information to retrieve location information for the users

speci fi ed mmninhen,gal,nostatabpse lpelqm@smaybefre@mmsler cannot be | ocated, RD 114

may T ?&%?]St HD }r(l) %net: gmlbo 1%§e(r31t the gyosu?) mformat10n 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 already 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] During 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.



one enbodinent, if at |east one or nore target users are |ocated, RD 114
continues with the call setup. After the targets have been | ocated, RD 114
may deci dwotos/ogssech MCU the call shoul d be assigned. Thi gcaatses/onssat i on
may be based on the | P addresses of the wusers in the group, including the
originator. WO 03/069944 PCT/ US03/043861010 [0058] The RD 114 may handl e
alert requests si n1 lar to call requests. In one enbodinment, the alert
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the RD' s cmdtheWﬂ mfu@@hkMsslgvreuttbaacatlmauaimplek611stf@1rp@>ees§mghanl sm
so that it may be recovered in the event of a failure. Upon recovery of

the RD fai Iregaedlessiod theslogatipnpfgheotapgetsnf or mati on that was written to the
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access t he puseedsgroovigidatet ﬁnbac&ehe.ﬂOﬁfmimanmy i &:bhjuaaatampwitb pwqtasing ipossnief i ned
group addre i resent in the request, to lists of individual users
and i f §8@§§3P§Fqugﬁstransl ate alternate identifiers of users or groups,
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user regi stvahddt®and fe@pdrﬁﬂb%hﬂ@étupl‘equaﬂs oegles idqaeéton, or registration
expiration occurs. RD 114 may use this information to |oad or rel ease user

i nf or A8Q6lbn in ilthe RDdAf ntaacq%ess theusgr/ groun datahesy 10p @riag £ald satep toXpad h t he
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conference IDs, to canonical address(es).

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 may 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.



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. WO
03/ 069944wWB@3/06808/ 04386 11 DNS Server [0064] |In one eniradiusesb43sé he
group comruni cati on system 100 may use the service provider's DNS server
124 to provide location information forlRLS 112 and RD 114 to the clients.
This informati on nay be configured upon each regi onal deploynent and

updat ed perlgr{gg'b,caltl,y to ensure its accuracy. [0065] In one enbodi ment, each
client |ear HE®DNS server's address thr ough Internet protocol control
pr ot o¢@le4] | PCP) Inegekimbdipientthé gbupaiomimiriepidnlystpmolGcmby URPH)e sepdssi on
establi shnent, when it asks for a packet data sessi server 124 may

. dé i on,_DNS
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depl oyed ompdated perdudtidayly e gnsore amicsracyn conj unction with each PDSN. | n
one enbodi nent, _the S server Jﬁ\%ﬂ maly be tlé%gﬁéed with each RD 124 and RLS
that il®68krvi ci Ay ORHEMPRSENER): EAFNGICBhICARmS ¢ SPOEF's 299ress troygh SpiFmehy .

[0066] In j e (fPep afd ; ; |£§Q§,§t golﬂg rel RD
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att enpt i ng ffon frédich td-RigidXamP témmiuRidaRewRRIENS fservdt U 24Mh itRe sdrfe k&S&i en t he
RLS 112, the client may request a "registration service" in the DNS SRV

record | ookipch theelipngs fasaisdn NGB8 vemEA4is deplaredoon aretgdon Ryregionebasss k1 and

dd _ . .
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same ser Vi cdth dugh D 024 ayd RDBShatas wawiciiddthe ®DISNIndthrvaithn tHedDMB esrveh £24

mul ti ple server when returning answers to client requests. User/ G oup
Dat abase [ 6d®#PCcittEdone enbodi nent, the user/group database 106 is the

CorL o) O G g AL U AR Sofile PRASR
aut hent i catRIch11fsovaset b, consinatioortf 42NS iand GiPmddressing. DNS service (SRV)
record lookup may be performed based on the “<domain>" portion of the SIP URI
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
and port addresses for the server, which offers the requested 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 | awful intercept flag, which indicates if the user is under

surveill ance. The database mnmay also include definitions of pre-defined
groups, wWwOoboemet | i sts of users and an associ ated gr oupPORSN3/64386

chat -room nodel of dispatch services. Each group nay be WO 03/ 069944

PCT/ US03/ 04386 12 uniquely identified b¥ the group address, for exanple.
The client nay use the group address to identify the group in the group

call setup t t he
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Conpl ex [0068] The nedi a, control ( .caonpl ex cl ude dj a
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manage nul t4 real-tlrre signalin
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and medi a proces The functions the MCU perforns for
a call may include: Handl i ng cal | assignnments fromRD 114 Sendi ng | oadi ng

and st at us i nf.or Sending call initiation information to
clients %%{é‘égna f&"%g‘l"f"l’zﬁ gnaling fromthe clients, such as PTT
requesgdes] ENsurihBImsdid "@nkiay dﬁﬁsﬁﬁm l@)@'lhélyeﬁﬁcCIudeO hcldifa ‘ébﬂltﬁﬂtﬁosts
reliably " Replicating and distributin one-to-many" calls

Provi di ng @) andansstimedndie! usit Mqlﬁegl&lp@flﬁﬂrm@x kost pethy@oeermylgple MCked"
vocoder one ceg)sega@éch R@l n(ﬁeo{hle rg;\illlcifln‘l: S%SM v ér?ﬁgl%ﬂ&ila %C‘iegﬁﬁcg ?&t |Cg:1|

term nati or? ased on I hact

for usage |sﬁ@1eS©IIlVthe(fl!1ﬂcﬁbns'lﬂ:|8 MEUrpWodnmg)rm&ﬁllameyndclsagnal ing information
to the appropriate lawful intercept point when requested. [0069] The MCU
may process al ert Henglliagcall pssigaommtsifram RIAAY4 out al ert notifications to

the client, and m%%%;q%lqga knovaﬁgt% r&%\} n}herﬁcﬁlents Upon recei pt of

acknow edgerrents ? E5ses any resources assigned
to the alert transa@idgQiall lﬁ‘naﬁdsu ﬁafémrmonwaldﬁw may handl e other call

assignnments or alert requests. Usage Log Server

e Processing in-call signaling from the clients, such as PTT requests

¢ Ensuring signaling messages are delivered to the clients reliably

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

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

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

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

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

[0069] The MCU may process alert requests from RD 114, send out alert notifications
to the client, and wait for acknowledgements from the clients. Upon receipt of
acknowledgements from the targets, the MCU releases 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 call

or alert processing, format them into a usage data record (UDR), and then store these



[0070] The ULS 118 may exist in every region and may be co-located with the
MCU conplex 116. ULS 118 may col | ect usage events from MCU conpl ex 116 for
each cal Iwoas/oed9est processing, format theminto a usage datravzesse (UDR),
and then store these WD 03/ 069944 PCT/ US03/04386 13 UDRs in a sequence of

UDR files. The UDRs for calls may contai® information regarding individual
calls including the list of participants and parti ci pant usage totals. The
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i dentifier sﬁMoalpeqs\tldetrrfst bitlagy dndBsik) fndanay B&HL1etdé aftefd fixed adivunbofdime. | npl i es
call location. At the start of a call, an appropriate MCU may be chosen

based [§H1k he redilst bF3may guile pstnels URR pericall "Eﬁ‘%ﬂ?&saééf‘epf‘é‘ﬁtqféﬁﬁh?ﬁ”s There
| ocation o g1 44 i

ori gi nat or]EUL St art t){’r?}%og’?mtgﬁ%mggglﬁgg fzg)lrertgh ‘ g time éststﬁgbg(acessed
alert O i @IDR¢ wngen by therldn® 148 ohap contdiarthe fqlkywmg tﬁforgmaﬂnam ng user |P

address For each tici ant use user .addr.ess, user |P address,
cunul ative par i ceggit“isﬁ‘ﬁ idgRtifieger gﬁﬁﬁs}mlfé l%éﬁ“@ef or alerts, and total
nunber of seconds nheiRAk Oigércbvﬂﬁﬂta 438 gllé{:@aﬂflbf’ﬂfon ‘M}'t‘?@st%@}ﬂf Deaggho for

alerts. [0072] In one e I ment call a sin DR i's I'ssued
whi ch may repr esenapprcbﬂrmtetmcmmaplbhehd)sembamﬂ @ahkr@wcred\t@amoﬁvgl thbe caI | .

| f UDR event | oggi required ment basi s, may

i npl ement ed at thep‘g DA W%mﬁﬂﬁfé ton B#@l&ﬁ‘é@ﬁg@ax gdaayf“?tlbélﬂﬂt? and

di sk space requi regge&trg gioh @9 #RlorikEiRu@ oup communi cation system 100 per forms
several different functl ons in order to operate the group services. The

functions rel at isngStag tuseof thx padt drees i ncl ude registration, call

initiation, call natl%n endjng alerts, late join, talker

arbitration, addlﬁb‘snﬂ’é“@tog @OV ASY nenbers, un-registering, addressing,

and authenticati OnOnyﬁgtmg user name and/or identifier

e Originating user IP address

e For each participant, username, user address, user IP address, cumulative
participation time, which may be zero for alerts, and total number of seconds
the participant 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.



functions relating to system preparation and operation include

adm nistration and provisioning, scalability, and reliability. These
functi onswearog/oamwgcri bed in detail in the follow ng secti ®3/USWN438¢ 069944
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makes its location known to the wireless system infrastructure. This
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server Cor’rponent for location i nformati on, such as the client's

addr ess. [ ocgasdleReofi whether the ¢lent usncbluwetetih‘ea pricdess sorowirghtne Fbrvrllcc:sentAn

s. | ogalieme
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provi des t RigrefRCthi GBRidrt mma‘ilohqﬁoio@ma(smﬁ ﬁlﬂbr\@btheﬂ_h@lcﬂ@h@m pryvidbé ch a
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| P based applica as 1 nstant nessagil ng, may bene rom havi ng
know edge dfmelaghcktémsmtqlmr}ﬁﬂe astde 8T savai doatpoaerntforlot ativmt informaten; anch An
external service or the client may performthe registration. FIG 3

il ustrate§sﬁﬁ’°‘§ﬁ‘eﬁﬁ%ﬂd§ﬁséal | flow for performing the registration

functii@pe) [ 0078IRNAGHAPRRY iMBuRCthe é)tr&%sé:bf S0P BRoht ERURRcafinPIGHEL sHat a

sessi on and start 'the process of gistering its EP address With RLS 112.
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address has'b&¥ errWROE%&H%S’EO‘}‘&%éﬁg&\GW“% @8 |1(§clag?n f’ffrgeerr g@gtni‘%ﬁ(’d
by which a client notifies the location server of its location or changes to its location is
the SIP REGISTER method.

[0077] 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 addre;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 haé been retrieved 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



information, e.g., by using a SIP registration nessage 308. The RLS may
authenticate 310 the user and issue a response 312 to the client. The RLS
may noti fwo3x4et9e regi onal dispatcher that the user haspcagisst/ensd, and
t he regional dispatcher may use this information to pre-load the user's
associ ated data record in order to facilitate a faster response tine
during call setup. At this point, the client may be contacted with an WO
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The clients may be aware of the state of their data connectivity and

whet her t h&eglsnrﬂlmdmaefsaésm@yoman‘@éld or pEEabie tapther cirimstanices, ghchy asgivkem at i on
has been c et si;on
dor mant , V\:ﬂ? ﬂ r?gy Ifengéegg % i cal!'ve(ﬁﬁﬁtt%r(’gto%%71 lé&loghgeﬁﬁg h%!lecr:l} }‘ugc}\t%) © may

moni tor it godaRekekrvdatia seeasd. OnTh@ ctiBmbirfay Mt awhrer efmahdStavalof dhelt rdafeg
peri ods of extended dormanc conditions that nay affect the validity of
the sessi ofoMsel ibeandriwphathgy t eir Bhaddress hog ¢hangedyi £ f erent packet zone ID,

exper ?f ng a f?@? il 1nllt?% %gtratﬁ)%rﬁlds%elhgngg%? %tdlﬁgt g'{ﬂ?/a‘ﬂBwH'tsaﬁ JREt @

PSTN The c |ent S ress may c ent may
requi red tdauaeeseﬁmablgosdomma\mmw teldaby thealetifvated rifafias thianotlukhe chWnen t he
client re-establishes itigtggcket data sess a new.|

| , r 9C6|
S s oss SRy TGt BreapRkeh dath SERTION ) BEU BRI rERADY YRUS CHENE SeHeToAf

server 10 eRghidl H&%aﬁhyerﬁon&tldm@%&' Ry ke Rt {ré?fﬂht'ye('ifﬁ{liésse%&yﬁﬁél@de This
may be acconplished by performing a re-"registration. 81] A wireline

client t hatmqvmgctmnmmmaat«vumga tdafferbms pa@k@tt zazm Har @pmentmmwghfade forrlessabﬁ
ey, e, Qe ARLNLEY B R OPGT WAL HERLE ShESIEhs BB Bl b
re-registrahd @Sclidat ohy b réquirettb 6lrélegﬂbllsh data connectivity to the infrastructure.
When the client re-establishes its packet data session, it receives a new IP 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-

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 calls. Before the
initiation of the first call after power-up, the client may perform 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



[0082] After registration is conplete, the user may nmake or receive calls.
Before the initiation of the first call after power-up, the client may
perform awDONS0&8R record | ookup to find the |ocation of trhe/usesiosal

di spatcher. This may be perforned as part of the start-up process. [0083]
A "group" is associated with an original@r, the user who initiated the
group setup and a menber |ist, which contains the target user or users.
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request assistance fromthe hone i spatcher to | ocate the users he cal |
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di spatcher s Tntra-r

i nter-regqi (waalunablk: telpcat athe I’ebﬁnﬂrmsmaqeﬁfm@eteﬁlmastmmgtam frbmnei oo Nt r ol
unit (MCU) _may host the call. For intra-regional calls, the regional

di spat cher drﬁaﬁftca%rstpdﬂca@%ﬁwdﬁms {he caH avegiatet it FTRUR fiat opfain é‘&n&?f%\s t he

regional digRahAG mollreiBRY & rdfbfedtths dioSALERBRAYANiabl e 10 that region.

The resulting using this type of setup 1s referred to as a
"| ocall00B4host ed Afealkhe, regronhlodispatahat has démﬁrrmmﬁdawhetbgi tberadll sahtrsregidml or

regi onal dIS at cher .may have a choic 0 ass nthe c to.an {thin
The came r GUPBIEGIaL i TAY FaHOREPRRSe o deGrTRLS DAICHTRGN? sor Eh A ML cher
may nake t%as/ HERECE QM baisl%éae loﬁﬁ%al%sa{esre Joﬁ&ladlé&&hbf‘ﬁﬁ& dgrpmewu td nd
the optinmal path of travel for | P packe% cont ai ni ng” medi a and

si gnal i ng. anfM&Udgaatedt in dfe samee m@eqmsaartbe Iregienad dlispatchepaif ttheral e MCU
resources available in that region. The resulting call using this type of call setup is
referred to as a “locally-hosted” call, or local 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 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. If the
inter-regional call is assigned to an MCU in different region then the region in which the
regional dispatcher resides, the call is referred to as a “remotely-hosted” or remote call.
The regional 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.



region, the call may be assigned to that region. If the users are evenly
di spersed across regions, the call may be assigned to one of the regions
cont ai ni rgotoheewas get users. If the inter-regional call iPsTases/gzed to an
MCU in different region then the region in which the regional dispatcher
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input received from the originator for some period of time.

[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 optimistically 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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responding to an request, 1 ncluding group call setup redquests, is to
consi st ent Ity theempowmatement fioe theemllest in a predeternlned time period, e.g.
one second or Iess. 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 exirdts3agilfe Vb SRéY: Dwid Biirsdedi cated traffic channel s may take
consi derable tine. Therefore, comunication to the application server may

be ade@ipl i shedhehiinstagty rswsmt@@ﬁesmeahs respmzt}mer@t akeufas thapplicatoryr oup
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request, including group call setup requests, is to consistently respond to the request in a
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, IP datagrams may be sent in short data burst message (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] Referring 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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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.

Initiating 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



traffic channel being re-established, when the call announcenent cones in
via SDB, the client may notify the MCU wth that information. The inpacts
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Initiating a Renote Call [0096] Intra-regional calls may be hosted locally
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and the honle di spat chcer at call setup tinme. The call assignnent may
nter-regional Calls
[0098] The group call 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
call. 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



be to an MCU that is in a renote region fromone or nore of the call
participants. The follow ng sections describe exenplary call flows, timng
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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

2

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.



[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-defi neo opesived of time, called "hang-tinme." Each par Pctiysano43smy el ect
to end participation in the call prior to the planned end of the call. If
all participants leave the call, the M2 may termi nate the call and
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Call Termnation [0103] FIG 8 illustrates an exenplary scenario in which a
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expires an term nat es t € group ca e expiration of the
hang- ti merérhowsd 802, 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 acknow edgenent. Upon receipt of the

acknow edg%qnh a1 MEIPrYinkesd fy 908 the RD that the call has ended
e

and may rel ease t resources that were assigned to the <call. Sending an
Al ert [0104] FIG. 9 illustrates an exemplary message flow that occurs when the hang-time

timer expires 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 908
the RD that the call has ended and may release the resources that were assigned to the

call.

Sending an Alert

[{0105] 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



[ 0105] The alert mechanism may be used to notify target users that another
user, the alert originator, has expressed a desire to have them
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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
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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late join scenario is simlar to the scenario for initiating a new group
call as discussed in connection with FIG 4. The differentiating factor is
the | ate | QuikeMARSitrhBon deni ed the floor in response to the initial group
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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 combination 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
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Active grougxﬁahh@hﬁﬂk@aHThe group connunlcatrons systentloo alloms a
group-call participant to renove nenbers froman active group. In one
enbodi ment, this may be acconplished by a call participant sel ecting one

or nore tal&?ﬁ Q?Meﬁlrﬁw%gg chpg}?,,;btaéis(fbtg,ht hat they should be renoved

fromthe group ust e exenplary events that may
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to the RD, b&eﬂé'zﬁlsﬁérﬂglpﬁrh%le‘éhﬁg bAé 8 thore target participants and indicating that they
should be removed from the group call. FIG. 14 illustrates the exemplary events that
may occur when participants are removed from a group call in progress. The group-call
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 to 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



whi ch may be specified in the nmessage, be renoved fromthe group call. Wen
the RD receives the request, it may retrieve 1406 the target's |l ocation
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expiry fi elicffohasticn mpg edent{ifllylbd rdmoved dremiiod RinSnwhert the tgmo ugociateduwiticat i on
system 100 su orts th.the, chat-room nodel and the ad-hoc nodel. In the
chat -room r%"d piryfif g?soﬂ?i’ﬁeddre pre- defined, which nay be stored on the

di spaf ﬁﬂﬁ server .in e Rhssdatanatt gfofag%nmm@ﬁlonpéweh&: 100 rmbp(drfsgb&h%et he
group has an open menber list, i.€. any dispatch user is a ‘potenti al

parti ci pantchattmomhmodé¢landrtbe racdﬁmdequei hén dwl ¢hat-sogn amadet] thhgrpuph@ref prest
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pre- det er mMpagHc, aMipMihg WhattthéBrodh&NaBPen 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 closed
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 tﬁe life of the call. Ad-hoc group definitions may
not be stored anywhere; they may be used to establish 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



be configured by the service provider. Users specifically request to join
and | eave these types of calls. During periods of talk inactivity, each
call is bwowghéesunto a group dormant state, as will be dirstasseaibat er,
until a user requests permssion to talk. [0117] In the ad-hoc nodel,
groups may be defined in real-tinme and Rave a closed menber |i st
associated with them A closed nenber |ist nmay specify which users are
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oper at e ovdérangitéxfosnating to sremhercwithiortheisgwnani. wi t hout requiring
S R PR i bR L RSOy T G o
recei ving Rabdaitial bhaippBid BB existing infrastructure. Thus, a controller and users on a net
may operate in 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
Communications (GSM) system, satellite communication systems such as Globalstar™
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, paging
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



using Internet protocol (IP), such as a Code Division Miultiple Access
(CDMA) system a Tinme Division Multiple Access (TDMA) system a d obal
Syst em f owONBo699e+ Comruni cati ons (GSM system satel |l it ePCOrusnso4ssd i on
systens such as G obalstarTM or Iridiunf', or a variety of other systens.
[0122] Net nenbers may communi cate wi t h28ach ot her using an assigned
communi cati on device, shown as communi cation devices (CDs) 120 and 122. CDs
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operation @f colipur ARSdevidtenditg b leaitYoreYpBcessor 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 external 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.



of conputer type device having at | east one processor and nenory. MCU 116
may operate renotely through either a communi cation system service
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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 requiring
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



communi cation system i.e., a terrestrial conmmunication systemand a
satellite comunication system for broadcasting information from each net
menber towbDhe/oetoher net nmenbers. Each net menber nay rec@®CTaiso3/04386
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connection to distributed network 128. [0130] If no other nmenber currently
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packets fr gRayshiiREspbratdiA®eEhS PPENIShéPEF rnwm&@ ofl ke Y1300 MCU 116
Wt hOL[I(gIBZ] 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



being routed onto distributed network 128. In this enbodi ment, MCU 116 is
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number s or a8 hRkryption may take place within the communication dev1ce The MCU may

operate without knowledge of security algorithms, keys, or policies.

[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 talker,
the remaining participants, CD 1604 and CD 1606, may not have permission to transmit
media to 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, a 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 categories have unique functional attributes. In addition, each CD may issue
domain name service (DNS) client requests to facilitate mapping fully qualified DNS
hostnames to Internet 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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of packet data inactivity.

[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
latency 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-allocated.



user remains active. However, after a period of inactivity, i.e., "hang
tinme," in the group conmunications the user traffic channels may

transi ti oNotos/oédees dor mant state. [0142] The transition toPChaSomesassnt state
conserves system capacity, reduces service cost and battery drain, and
makes the user available to receive incéfhing conventional voice calls. For
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as access channel and reverse enhanced access channel. The calling mobile may also
receive a response to the floor-control 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 wakeup 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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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
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 dedicated 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 to wake up the participating

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

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

[0155] In one embodiment, after receiving the floor-control request, the MCU may
burst media 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 caller’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 trigger

packet to the appropriate infrastructure element, e.g., a base station. The infrastructure



request, burst nedia signaling wakeup nessages (triggers) to a group of
target participants (listeners), and/or trigger the re-establishnent of
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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 IP-based

service for encapsulating IP traffic destined for delivery to a mobile station. An IP



advant ageously in parallel with sane functions being perfornmed by the
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[0163] In one embodiment, a client may send the floor-control request 404, which may

be in SDB form, followed immediately with a service origination request to 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-control 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 origination again, but an
unnecessary delay is experienced in re-establishing the talker’s traffic channel as a
result of the aborted original service origination 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



may use this service to indicate to the infrastructure that the
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P 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-initiated 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 wakeup 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.



[0165] In a second enbodi nment, the PDSN, which receives the response 408,
and the nobile switching center (MSC), which responds to the tal ker's
servi ce ovO@BMmewmioNn request, are coordinated. That is, iPCrhsoiISHé
determines that a packet-data service origination process for the talker
M5 is already in progress when response?®08 arrives at the infrastructure,
the MSC nay defer paging the talker M5. The PDSN may cache the response
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40 [0168] In one enbodinent, the infrastructure or another entity in the
net wor k nmay® take longer than the response to subsequent talk spurts that occur while he is éngaged

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 the 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 bring up the talker’s traffic channel. FIG.
17 shows MCU-Side buffering according to one embodiment, as described below:
(1) No call 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.



cache the wakeup trigger 414 sent by the MCU, and deliver it to a target M
as soon as the target M5 has re-established its traffic channel. This
el i m nat esotobeerreed for retransm ssion of wakeup request Poy/ushgo4s8lJ, and
reduces total dormancy wakeup tinme. Cashing the wakeup trigger 414, as
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[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.

) 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.



response fromthe server or after a configurable delay (1 second) and
begi ns buffering user nedia. (4) Server begins process of re-establishing
packet dave oBoeddii4 c channels of the targets. (5) Server eemasod/gseup cal l
announcenent” nessage to the client via SDB. (6) Cdient successfully
re-establishes traffic channel, starts 42nding buffered nedia to the
server. (7) Cient streans nedia to the server. (8) Targets traffic

channel s have b . .
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message fr eidetrhelisbuff@ingunay reduce the delays associated with re-establishing active traffic
channels.

[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 on 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 method
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 listeners, 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



SDB. (6) Cient successfully re-establishes traffic channel. (7) dient
streans buffered nedia to server. (8) User releases the PTT button. dient
st ops bufwerBmepomedi a. (9) Cient finishes stream ng buffecedSo®aisss t o
server, requests release of the floor by the server. (10) dient receives
acknowl edgenent of floor release fromték server. [0172] In one enbodi nent,
both MCU buffering 418 and client-side buffering 412 may operate
concurrent] t I Al to
e sl 1. SHodieRi 8 ool 1 iAo Goriol M eRE nAOR ST Fon? 100 P
appar ent P3ervick adrigingtionx peicesnise dotbyormpleteus dn. aﬁmlaercmnmmmbntonh@fserwce
nmobi | e-ori gi_.nat ed SDB a1§ client- side nedia guffe reduce the
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Therefore, tﬁef}g éﬁh%ﬂoqs@gimﬁe@&ﬁﬁm&ﬁmamwcee for a dispatch nodel that
supports t two types of dispatch calls: the chat-room nodel and the
ad- hoc nodel. In the chat-room nodel, the groups are pre-defined, which
may be stored on the dispatch server. In the ad-hoc nodel, however, the
groups may be defined and/or nodified in real-tinme. [0174] The discl osed
enbodi ments al so provides for a significant reduction in the actual total
dormancy wakeup tine and the PTT | atency by exchangi ng group cal

signaling even when nobiles are dormant and no traffic channel is active.
The met hod and apparatus provides for exchanging the group call signaling
t hrough the use of the short data burst (SDB) nessage signaling. The

nmet hod and apparatus provides for re- establishing dedicated traffic
channel s for the talker nobile and the dormant |istener nobiles

advant ageously in parallel. [0175] In another enbodi nent, the

dor mant - wakeup latency in a group conmuni cation network may be reduced

t hrough caching the network-initiated wakeup triggers destined for target
| i steners, and delivering a wakeup trigger to a target nobile station as
soon as the target nobile station has re-established its traffic channel.
[0176] In another enbodi ment, sinultaneous service origination and pagi ng
in a nobile operating in a group comuni cation network is avoi ded by
transmtting a response to a floor-control request after the service
origination process is conplete. In one WO 03/069944 PCT/ US03/ 04386



43 enbodi nent, the response to the floor-control request may be in SDB form
if the service origination process is not conplete. In another enbodi nent,
t he serviwe 030699g¢i nati on process for the source conmmuni caPCoUSIBw438E | S
initiated after transmtting the response to the source comunication
device. WD 03/069944 PCT/ US03/ 04386 4444€1LAIMS [cl] 1. In a conmunication
device, a nethod for adding a user to a group call in a group

comuni cati on network, the nethod cor@%}é?Mgg: receiving an indication from
a user who wishes to initiate a group ; and sending a request to a
server to add the user to the group call if the group call is in progress.
[c2] 2. The nethod of claim 1, further including receiving a response from
the ddiver indileati Agachmmuniatign deyice A methad fof addingracussr t &goup caliip

met hod of ¢l aj . i ihng. i he user of being added to
the group %é?wg%&I{el%?%g%rﬁgg{hgﬂ?{rhg?hmtﬂh@ésa?glﬁﬂvr{eérg]ggfter a traffic channel is
re- est abl i shed. réeetlingan ihdatiext froth osec vhb wighes whmnitgdtea geoug calndndg
includes transmtting the request on reverse access cp el (RRACH) of a
wirel ess networ RENJIRE] raguesfi@ A3eEvRpEP d 18P 455h1Q e grapp o3 HaneiebRdn g

i ncl udes tr-]@g&{%}gsg'i ng the request on a reverse enhanced access channel

(R- EACH) 01J rel ess network. [c6] 6. The nethod of claim1, further
including re-establishing traffic channel for the conmuni cation devi ce.

[c7] T7...,The nethod of_cl ai further. i.ncl udi re-establishing traffic
chananIZ] for th 'comﬁ?ﬁi“&%@%ﬂf EIIQW eﬁé‘#hr‘?‘[n"fcg‘l"fg chfllvwgt?lr%sg%segé ?eg t he
request. [%&]ve&ndﬂéﬁ&n%rmbmg ]gﬂfupfaaﬁlimnlproéxggi her including renegotiating a
radio link protocol (RLP) tor the conmunication device. [c9] 9. The nethod

of claim1, further including renegotiating a radio link protocol (RLP)

o SRRSO L LOTAAR G 2TGHR hD 521 o sending the. request

alerting the user of being added to the group call;

receiving media from the server after a traffic channel is re-established.

[c4] 4. The method of claim 1, wherein said sending includes transmitting the

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

[c5] 5. The method of claim 1, wherein said sending includes transmitting the

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

[c6] 6. The method of claim 1, further including re-establishing traffic channel

for the communication device.

[c7] 7. The method of claim 1, further including re-establishing traffic channel

for the communication device simultaneously with said sending the request.

[c8] 8. The method of claim 1, further including renegotiating a radio link

protocol (RLP) for the communication device.

[c9] 9. The method of claim 1, further including renegotiating a radio link
protocol (RLP) for the communication device simultaneously with said sending the

request.



[C10] 10. The nethod of claim 11, wherein said sending includes transmtting
the request in short data burst (SDB) form [cll] 11. In a conmunication
devi ce, awoonjpedves - r eadabl e medi um enbodyi ng a net hod f orPcadbosige3as user to

a group call in a group comunication network, the nethod conprising:
receiving an indication froma user who4%ishes to initiate a group call
and sending a request to a server to add the user to the group call if the
group call is in progress. [cl2] 12. The conputer-readabl e medi um of claim

11, wherein the nethod further includes receiving a response fromthe
servercliondi cat i 1. t hdthetrhethod ofiplacal I, wiereim saigrsegdieg Sncljdds3fankBuittilig ehe
conput er - readabl e nmedi um of @ﬁg%) 12, wherein the nethod further i ncludes:
al erting t FeAvGedp shyrt daip hyrsh rri{‘)Bmthe group call; receiving media from
the server after a traffic channel is re-established. [c14] 14. The
conput er -readabl e medi um of claim 11, wherein said sending includes
transigltil i ng t hdlr eqlestcommunicaicsr deyicac 8 eompotgamendhble Ragxtrn emfbodyinigra| ess
network. [cl5 ) e Cco ter-readahl e nedi umof .claimi1l er ei aid
Sending 1 AAtREE: podiRe AER g R sl na ot PRl Ep B Refork B SR B <
channel (RcbApHiingf a wreless network. [c16] 16. The conputer-readabl e
medi um of claim 11, wherein the nmethod further includes re-establishing
traffic channel réasrvingien idination am pwserwhp sdshepy odtiaee goypralt; wsb3/ 04386

10 o 1, 177 AR S AR R ME\SE Gl b NS5 R o

further includesr shing e co a¥|on
devi ce si mihpgessisly w th said sending the request. [08] 18. The
conput er -r eadabl e medi um of claim 11, wherein said nethod further includes
renegotiating a radio link protocol (RLP) for the comrunication device. [C

19] 19.ipfhe compyt er -feadahlfer FEfabiE fddicth ¥ Qi 11AAERId the Fhdh B FlrRE:
further “includes renegotiating a radio i nk protocol (RLP) for the
conmmuni cat iimrudde viiecgvingi anrtsponen finy thd sérvemindli¢atingstiratt thengraupecallegpuést .

progress.

[c13] 13. The computer-readable medium of claim 12, wherein the method further
includes:
alerting the user of being added to the group call;

receiving media from the server after a traffic channel is re-established.

[cl4] 14. The computer-readable medium of claim 11, wherein said sending
includes transmitting the request on a reverse access channel (R-ACH) of a wireless

network.

[c15] 15. The computer-readable medium of claim 11, wherein said sending
includes transmitting the request on a reverse enhanced access channel (R-EACH) of a

wireless network.

[cl6] 16. The computer-readable medium of claim 11, wherein the method further

includes re-establishing traffic channel for the communication device.



[c20] 20. The conputer-readabl e medi um of claim 11, wherein said sending
includes transmtting the request in short data burst (SDB) form [c21] 21.
A communiwetoBoerogevi ce for adding a user to a group call POTAISES/GIIRG
communi cation network, the nethod conprising: receiving an indication from
a user who wishes to initiate a group cébl ; and sending a request to a
server to add the user to the group call if the group call is in progress.
Le22] 1 aay The cqmmmuniglhoB, eyl ae@imdh ith B Shim 14! Whigikid A b mens 1 or
receiving a response fromthe server indicating that the group call 1s in
progress. [n2ides 28-esthbléshirgnirafiiccettanoel fdevhe eommuoicaiion A2yicé wimbianeously

including: .neans fqr alerting the user of being added to the group call;
means for ﬁ”@g&aﬂsﬁﬁgﬁ?ﬁg?eareﬂ?% the server after a traffic channel is re-

established. [c24] 24. The communi cation device of claim21l, wherein said
means for sending includes neans for transmtting the request on a reverse
accesécl8hannel (IR ACHhe obmputenraadhlde snadamnof @ainwDl 0369 94id nrUTod BOBLD4386

47 [c25] 25. . The conmuni cation . devi ce af im21, wherein said nmeans for
senting. | MRS SSTRERIRng P e SBrel RERE P uir sortnghi S tpaBiiten  annanced
access channel (R EACH) of a wireless network. [c26] 26. The communi cation
device of claim?2l, further including neans for re- establishing traffic

chann&19 or t he 18onmlhe eampeisr-sradplle medipry pf dgim Thevheseimsaidanaetheshfugder ce of
claim?21, f rincl.udi . f.or € | § shi 1.c.ch for
t he corrrruni“(&:lcg clﬁgnrehg%’ingghé ?arru Qﬁ"e%kﬁ fcgfg%ﬂltqgl‘g)gi 1:5)§ r}?g%&‘.&'ﬁ{g&‘{‘h@"?‘eg&l}gg .
[c28] 28. TFheuleassash el s0d tdesmittngthe edquiesn 21, further including means for
renegotiating a radio |link protocol (RLP) for the comunication device.

[c29] 29. The communi cation device of claim 21, further including neans for

renegebippt i ng ajpadi gyl i ﬂiﬁgpﬂft%r‘é_ﬁ&&b_le( Rhddhurh06f CREMCPIMWALRA 3 e

simul taneously wth sai ransmtting the request. [c30] 30. The
comuni cat iimrludbe iagemittingzharenquast in vinet ditmbemi GDWdnenf or sendi ng i ncl udes
means for transmtting the request in short data burst (SDB) form
[c21] 21. A communication device 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 ; and

sending a request to a server to add the user to the group call if the group call is

In progress.

[c22] 22. The communication device of claim 21, further including means for

receiving a response from the server indicating that the group call is in progress.

[c23] 23. The communication device of claim 22, further including:
means for alerting the user of being added to the group call;
means for receiving media from the server after a traffic channel is re-

established.

[c24] 24. The communication device of claim 21, wherein said means for sending
includes means for transmitting the request on a reverse access channel (R-ACH) of a

wireless network.



[c31] 31. A comunication device for adding a user to a group call in a
group comrunication network, conprising: a receiver; a transmtter; and a
processorwoanieavcat i vel y coupled to the receiver and theprcrarsssi4sser, the
processor being capable of: receiving an indication froma user who w shes
toinitiate a group call ; and sending4ad request to a server to add the
user to the group call if the group call is in progress. WO 03/069944
PCTI Up031 03386 A48 [ Geleorfmunl 0ol QETLELE BLIR 1 IHERM Bd fedhdoP fendifl
process further being capa receliving a response fromthe ser
i ndi cating 1md1lladestd1@ngrf01u@artsahtt1ngsh¢ requpstagr & severdecibhn@d. actéss charmasul(\kcatl on
device of claim 31, the processor further being capable of: alerting the
user of belwléh%feﬁwtrﬁleﬁwtﬁ?r&up call; and receiving nedia fromthe server
after a traffic channel is re-established. [c34] 34. The communi cation
device of claim 31, the processor further being capable of transmtting
t he r¢cpbgst on 26r evé“mse:oanmemsatiohahvﬁeb of Rlat@)1, bértieer incledieg sneane fonorek .
[c35] 35. The ¢ m’rum vice of claim3l .the processor further being
capabl e of ef‘?"%t]ﬁ%ﬂﬁgctﬁ E &H?sctonﬁ?lu”é QY EFLice enhanced access channel
(REACH of a wrel ess netvvork [c36] 36. The conmmuni cati on devi ce of
claim 31, the processor further being capable of re-establishing traffic
channd27 or t he %onnﬂrbﬁ@@tﬁmm%w@évlcf ©87}aiB 21, Terthes dnstuding amdanhfatavi ce of
claim 31, oce r. furthe Ln t fIC
channel foregg lE)Shm §r%ﬁ}ccg a}"sc}gr:l Févtﬁlcecq)g?lﬁ nu ?‘gr?gogéwée Sl%ﬁ{l%%sdél? g’%ﬁ |a?1H
request. [cs&&jmgfﬁ&e rddiesicomruni cati on device of claim31l, the processor
further being capable of renegotiating a radio |ink protocol (RLP) for the
comuni cation device. [c39] 39. The conmuni cation device of claim31l, the
proce furth bei f i i I
CRLP) T‘?%ﬁ  he Cg%mmigxgtcl;%%ﬂgﬁtﬁlo% dORReBP AN B8 Furfh@fifihdif dadl 960
renegotiating a radio link protocol (RLP) for the communication device.

[c29] 29. The communication device of claim 21, further including means for
renegotiating a radio link protocol (RLP) for the communication device simultaneously

with said transmitting the request.

[c30] 30. The communication device of claim 21, wherein said means for sending

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

[c31] 31. 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 ; and
sending a request to a server to add the user to the group call if the group call is

in progress.



sinmultaneously with said transmtting the request. [c40] 40. The
comuni cation device of claim31l, the processor further being capable of
transm t twog3snbm44 equest in short data burst (SDB) form PCT/US03/04386

48

[c32] 32. The communication device of claim 31, the processor further being
capable of receiving a response from the server indicating that the group call is in

progress.

[c33] 33.  The communication device of claim 31, the processor further being
capable of:
alerting the user of being added to the group call; and

receiving media from the server after a traffic channel is re-established.

[c34] 34. The communication device of claim 31, the processor further being
capable of transmitting the request on a reverse access channel (R-ACH) of a wireless

network.

[c35] 35. The communication device of claim 31, the processor further being
capable of transmitting the request on a reverse enhanced access channel (R-EACH) of

a wireless network.

[c36] 36. The communication device of claim 31, the processor further being

capable of re-establishing traffic channel for the communication device.

[c37] 37. The communication device of claim 31, the processor further being
capable of re-establishing traffic channel for the communication device simultaneously

with said sending the request.

[c38] 38. The communication device of claim 31, the processor further being

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

[c39] 39.  The communication device of claim 31, the processor further being
capable of renegotiating a radio link protocol (RLP) for the communication device

simultaneously with said transmitting the request.

[c40] 40. The communication device of claim 31, the processor further being

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



