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pr esent %v(ﬁ%%ﬁg relates to point to nmulti-point communicdatlions systens.
More specifrcalTy, the present invention relates to nethddsU/SHd 4 ar at us
for supporting application-layer nulticasting for streamng nedia to a
group of target communication devices in a wreless comunication
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links. Having the group call server to replicate the nedia for
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given sector, the network may not have enough resources to assign a dedicated channel
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to every group participant. Therefore, users may be denied access to the group call not
because of having group membership problems but because of lack of available network
resources. This problem creates a negative impact on the group call users.

[0003] Existing group call services require a group call server to rcﬁlicate the media and

transmit one copy to each group partiéipant on individual poini-to-point communication

links. Having the group call server to replicate the media for transmission to all
Vparﬁcipants of a target group is a processor-intensive task and -cduld be quite taxing on
the server when the number of group participants is large. Having the grbup call server
to seﬁd one copy of the media to each grdup participant increases network traffic on
both the wireless infrastfucture’s radio access network (RAN) and the service provider’s
wide area network (WAN). | _
10004] For example, a class of wireless services is intended for quick, efficient, one-to-
one or one-to-many (group) commuhication. In general, these services have been half-
dupiex, where a user presses a “push-to-talk” (PTT) button on a phonefradio to initiate a
group call. If graﬁted the floor, the talker then generally speaks for a few seconds.
After the talker releases the PTT button, other group members can request the floor,

These services have traditionally been used in applications where one person, 2
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mul ti casting chanismto Save network resources. In one aspect, a

met hod aingrasypparrets RAN aod tasrfics providei’e 3ANNg nedia to a group of target
comuni cation devices in a wireless conmuni cati on network, which includes

a wreless infrastructure and a group call server (GCS). The nethod
provides for multicasting one co : + media fromthe GCS to the
wireless infrastructure for transmssion to the group of target _
congodsicat i onThiedibelesed chitdivatie grdvidd hoel pidithpiesed pethodaasdupgaratgs one
copy of the pedia frgmthe wireless infrastructure to each of a first
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determ ning whether to nulticast nedia to a group of t_arg%eit .
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t he gr ougpyfoftthe meidiwr from dhorGdRitc ahe onreltey inferstructiiret foe tchab@issionad thount
exceeds a predeterm ned threshold. 008]..1n.one aspect, . an appar.atus
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target communication devices within a first'cell or sector, and multicasting one copy of

the media from the wireless infrastructure to a second plurality of target communication
devices within a second cell or sector.

[00071 In one aspect, a method and'apparatus for determining whether to multicast

media to a group of target communijcation devices on a multicast path provides for
determining a count of participants in the group of target connnunibation devices, and
muiticasting the media to a wireless infrastructure for transmission to the group of the

| target communication devices, if the determined count exceeds a 'predetermined _
threshold. _

[0008] In one aspect, an apparatus for delivering information to a group of target
‘con_]munication devices in a wireless communication system includes a memory unit, a
réceiver, a transmitter, aﬁd a processor communicatively coupled with the memory unit,
the receiver, and the tiansmitte_r. The processor is capable of carrying out the above-

mentioned methods.
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receiver, a transmtter, and a processor comunicatively coﬁp'ﬂ el lni2B86 t he
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ment . cation system 100 is al so nown as a
pﬂgﬁ ?IJO t al k&@#ﬁl“%‘g IS‘?WR i’m‘:ﬁs&é&ﬁ%‘%}@éﬁ?:%@“@% e spat ch

system or a point-to- rrultl-p0| nt conmuni cation system |n one
enbodi ment, the group conmunication system 100 includes a group call
server 102, which may be dd}iE’BMEI}DES[ﬂHPFI‘IQI\bentraI i zed depl-oynment or
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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 embbdiments'and
- Carried out in various ways. Also, it should be understood that the phraseology and
terminology used herein is for purpose of description and should not be regarded as

limiting.

- (0017} FIG. 1 _illustrafes a functional block diagram of a group communica'ti-bn- system
160, accérding to one embodiment. 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-to-multi-point communication system. In one embodiment, the group
communication system 100 includes a group call server 102, which may be deployed in

~ either a centralized deployment or a regionalized deployment, as described in the
copending patent application, U.S. Patent Application Serial No. 10/076,726, filed
: February 14, 2002 (the “’076 Application™), which is assigned to the same assignee and

_ is incorporated herein by reference in its entirety. '
[0018] The group’ communication devices 104, which may be deployed such as a
©cdma2000 farmly of handsets, for example may request packet data sessions using a

data service option. Each communication device may use the session to register the
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[0020] ' The group communication system 100 performs several -different functions in

‘order to operate the group services. The functions that relate to user side include user
reglstratmn, group call initiation, group call termination, sending alerts to group
members; late join to a group call, talker arbitration, adding members to a group,
removing members from a group, un-registering a member, and authentication. The
functions that relate to system preparation and operation include administration and
provisioning, scalability, and reliability. These functions are described in detail ih the
‘076 Application, described above.

[0021] FIG. 2 is a simplified block diagram of an embodiment of base station 204 and
mobile station 206, which are capable of implementing various disclosed embodiments.
For a particular communication, voice date, packet data, and/or messages may be
exchanged between base station 204 and mobile station 206, via an air interface 208.
Various types of messages may be transmitted, such as messages used to establish a

* communication session between the base station and mobile station, registration and

paging messages, and messages used to control a data transmission (e.g., power control,

I's established, CDsg




'076 Application, described above. [0021] FIG 2 is a sinplif :J@i %@ck
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be exchanged between base station 204 and nobile station 206, via an air
I nterface 208. Various types of meséages may be transmtted, such as
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Jata is then provided to a transmtter unit (TMIR) 216 and conditi oned
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link signal_is recelved by an antenna 250, routed through a dupl exer
252, andiEgplsyamplifiads filtereds and, gwadipipe medwlatpd)tomeneratien syvatsedinkstgnal- nay

<ttt on TEaRrtE bRl B KA B §biRer, TP E b Dol R ©

condi t i apgenfe22P to Yast statisn 204l i fi es, down converts,” and digitizes) the,
recei ved signal and provides sanples, A denodul ator (DEMOD) 256 receives
andOPfbcessedihasgstatioeddt. dirssverge ak eigaal igfreepieddty an antenna 250, routed

through a duplexér 252, and pr_ovided to a receiver unit (RCVR) 254. Base station 204

may receive registration information and status information, e.g., mobile station
mobility rate, from mobile station 206. Receiver unit 254 conditions (e.g., filters,

amplifies, down converts, and digitizes) the received signal and provides samples. A

demoduiator (DEMOD) 256 receives and processes (e.g., despreads, decovers, and pilot
demodulates) the samples to provide recovered symbols. Demodulator 256 may
implement a rake receiver that processes multiple instances of the recei\fed signal and
generates combined symbols. A receive (RX) data processof 258 then decodes the.
symbols to recover the data and messages transmitted on the reverse link. The
recovered voice/packet data is provided to a data sink 260 and the recovered messages
may be providéd to a controller 270. Controller 270 may include instructions fdr paging
a group of mobile stations, sending radio paraméters to the mobile stations, and binding
the mobile stations to a multicast group. The processing by demodulator 256 and RX
data processor 258 are complementary to that performed at mobile ‘station 206.
Demodulator 256 and RX data processor 258 may further be operated to process

- multiple transmissions received via multiple channels, e.g., a reverse fundamental
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routed through duplexer 218, and provided to a receiver unit 22
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Controller 230 may include instructions for registering mobile station 206, requesting a

group call, and sending media to the base stations 204,

[0027] The group cail service (GCS) may allow one user fo talk to a gr.oup of usersina
half-duplex or full-duplex mode. In the former case, because only one person may be
permitted to talk at a time, the permission to talk may be moderated by the
iﬂfrastrucmre. In suéh systeims, a user may request permission to talk by pressing a
“push-to-talk” button (PTT), for example. The system may arbitrate the requests
received from multiple users and, through a contention-resolution process, the system
may choose one of the requestors according to a predetermined algorithm. The system
may then notify the chosen user that the user has permission to talk. The system miay
transparently dispatch the user’s traffic information; such as voice and/or data, from the
authorized talker to the rest of the group members; who may be considered “listeners.”
The voice and/or data traffic in GCS may be different from the classical one-to-one

phone call, and a priority may be placed on some conversations.
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connect i ' . - Communi cation bus 410 is
further g%a%ﬁgs&ﬂe%%nétﬁéﬁggwﬁﬁﬁn@iéggﬁ%ry 412 stores conputer readable
| ns{ooagtt i.ons fiwra gouprdofinyurddation system, as shown in FIG. 1, for example, a large

number of group participants are usually conccﬁtratcd ina smail' geographical area, e.g.,

a construciion site. Setting up multiple point-to-point communication links for all

participants that may be k_mated in a single sector may not be feasible. The group
participatits may “hog” up all available resources in that sector. This would cause a
very high call-blocking rate experienced by other users who do not belong to the group.

In addition, if the concentration of the group participants is high in a giﬁen sector, the
network may not have enough resources to assign a dedicéted channel to every group
partic_ipaﬁt. Therefore, users may be denied access to the group call not because of
having membership problems but because of lack of available network resources. This

_ problem creates a negative impact on the group call users. )

[0031] Accordiﬁg to one embodiment, media multicasting mechanism reduces _netwoﬂc
 traffic, because the media multiplexing mechanism eliminates the need for establishing
individual traffic channels between the group call server and each member of the group

of target communication devices. The mechanism also eliminates media teplication by
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processor 414 erfornms the instructions stored in nenory, 3[ %)8 - -
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appllca Il on-1| ay ticasti on the nu er 0
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process acc first egbodi nen ere there be only .two
partici pdft gli‘ddﬁjﬂg) é\l‘é‘lﬂo o igitigte t Br%"‘ﬁ’oc@n pticigants an&'t“rﬁ g‘i?ﬁP may
partici pagat s 1aBrhfi® packet data session.-when ‘the-‘caller - initiates- the ‘group ‘call- - The

participating ' CDs establish packet data sessions 502 and perform the necessary

registrations, as described in the above-mentioned copending patent application. The

caller’s CD may use the established packet data session to send a group call requé‘st' 504

to the group call server fo setup the group call. The group céll request may be

transmitted to the group call server regardiess of whether the caller’s CD has a

dedicated traffic channel or not, as described in the copending patent application, U.S.

Patent Application Serial No. 10/006,037, filed December 4, 2001, which is assigned to
the same assignee and is incorporated herein by reference in its entirety.

[0034] In one embodiment, the caller’s CD may send the group call request to the group
call server on an available channel, without waiting for dedicated channels be
established for the caller’s CD. In one embodiment, the group call request may be
transmitied to the group call server as short data bussts (SDBs). After the request is

sent, if the caller’s CD is in a dormant packet data session, the caller’s CD may initiate
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individual group member, but saves time in setting up a multicast tree for a one-to-one

call or a group call with low number of participants. The group call server. may receive

media 512 from the caller’s CD and forward the received media 514 to the listeners’

CD(s) on the established packet data sessions.

[0038] FIG. 6 illustrates a call-setup process accordmg to one embodiment, where the
number of group participants exceeds the predetermined threshold required to activate
‘the application—layer media multidasting mechanism. As discussed in connection with
FIG. 5, after establishing packet data sessioné 602, the caller’s CD may send a group
call request 604 to the group call server to sétup the group call. When ‘the group call
server receives the group call request 604, the group call server may respond with a
group call request acknowledgment 606. 7 -

[0039] In one embodiment, the group call server may use the established packet data

" session for sending the respond. The group call server may determine 408 the number

of participants in _the. target group. If the number of participants in the target group

exceeds the required threshold, the group call server may use an IP media mulficasting
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of participants in the target group does not neet the requ?gedU&HﬂEShold,
the grou erver may send group call announcenents 0.t
caller'sa%fﬁggsﬁg as to the |listeners' CD(s) on the esﬁégp% Hé@%packet
data sessi ons. [0037] The group-call announcenents 510 may i ncl ude
information indicating that the groupl®all server may use unicast
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resour cesprop@846IC Ty tyr penforomidl overro dadieated tchmmyel at.go reversaifundamental

| nf.or mat ! (%]an}l&dtlf—wgog r::]taéongrplon channel, e.g., reverse enhanced access channel (R~

a ~BEACH)-or reverse-access-channel (R-ACH). --The'reglstrauOn messages may inform the

BSC that the participating CDs are willing to participate in a group call. The
registration messages may also include information identifying the cell and/or sector
each participating CD is located in. The registration messages may also contain the IP
| multicast- address, multicast service identifier, and other network parameters, which the
participating CD may have received from the group call server.

[0042] The BSC may bind 614 the registered participating CDs with the multicast IP-
multicast address of the target group. In one embodiment, the BSC binds each
registered participating CD with the IP-multicast address through an individual

- dedicatéd channel. This may happen if the count of the registered participating CDsina
cell and/or-sector is less than a predetermined number, or the registered part_icipating-
CDs are sparsely located in more than one cell and/or sector. For example, if the target
listeners® CDs are situated as CDs 1048 or 104C shown in FIG. 1, the respective BSCs

may bind sﬁch CDs with the IP multicast address via dedicated channels.
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target group menbers may need to bind with the requested ér%u@l—cams Such
i nf or maize/oveyssi Ncl ude the | P-mul ticast address and/ or pomwso3isscast
service identifier. Jn one enbodi nent, the group call server may query
anot her network conponent to obtain P multicast address for use with
the target group call. In one enbodinent, the group call server may be
assigned with a, pool of IP nulticast addresses to use for group
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mul ti cast address through a shared channel. This .may happen if the count

of the madfioastcaddeessyia dasdignad dgen@:b arra shared) chaamnel/ dn ose enbodimeentuihe
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‘map such"CDs W|th t | P mul ticast address via a shared channel .
Altemnatively, the BSC may send the radio parameters directly to the participating CDs

on existing packet data sessions.

[0045] In one embodiment, the participating CDs that have received the radio

parameters but have not yet registered with the corresponding BSC may need not
tegister with the BSC, if the BSC has indicated in the radio parameters that the BSC has
mapped a shared channel to the cells and/or sectors where such unregistered
participating CDs are located in. However, the unregistered participating CDs need to
register with the corresponding BSC, if the BSC has indicated in the radio parameters
that the BSC has mapped dedicéatgd channels to the cells and/or sectors where such

_ unreglstered CDs are located in.

[0046] The BSC may then set up a multicast path 618 between the BSC and the group
call server, as described in the copendmg patent application, U.S. Patent Application
Serial No. 10/011,526, filed November 5, 2001, which is assigned to the assignee and is

incorporated herein by reference in its entirety.
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| i steners. [0044] The BSC may broadcast or individually send sone radio
paraneter 616 to the participating CDs as overhead nessages for sone
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- Allustrated in FIG. 1, for example. :

[0049] - The BSC may send one copy of the media 626 to each target listener’s CD that
tis mapped: to the IP-multicast address via a dedicated channel on such established
‘dedicated channel. The BSC may also send one copy of the media 626 to the target

listeners’ CDs that are mapped to the IP-multicast address via a shared channel.

- [0050] In one embodiment, the BSC may set up the forward traffic channel as shared
‘forward channel regardless of the number of participants in the group call. The BSC
may i'ndicate, in a message to the participating CDs, that the BSC may broadcast radio
parameters to the pérticipating CDs. The participating CDs that receive the message but
may have not performed i‘egistration may need not to register anymore. To receive the
group call media, such CDs may tune to the radio parameters specified in the inessage,
which advantageously iarevcnt flooding of registration messages sent on the common
reverse link, and henée reduce the number of ﬁnnecessary registration messages
procéssed by the BSC. _ |

10051 In one-embodiment, the BSC may set up the forward traffic channel as ghared
forward channel if the number of registration messages that the BSC receives from a

given cell or sector exceeds a given threshold. If the number of registration messages



control channel (R-DCCH), or reverse fundanmental channel (RSFNIUL 2006
Al t er natviovalope738t he caller's CD nmay use reverse conmmon chenisiEifowvug.
reverse enhanced access channel (R-EACH) or reverse access channel
(RRACMto communicate with the BSC. hp either case the existing packet
data sessions may be put in dormant node. The BSC nmay send the nedia
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receives froma ~given cell or sector e a given threshold. “If the
nunber ofof ceginsmication rdenics smgess aBolknbwin 2008 WMEMDBYS) SGMBBINRETE/ ‘MBBSFHM Waiu
' ;janother using a communication device assigned to each net member. The term ' "net"
denotes a group of communication device users authorized to communicate with each

. other.

[0053] In the ad-hoc model of group call services, _howevef, groups may be defined in

real-time and have a closed member list associated with each group. A closed member

- list may spécify which merﬁbers are allowed to péiticipate in the group call. The

| member list, may not be available to other users outside the closed member list, and

may only exist for the life of the call. Ad-hoc group definitions may not be stored in the
-group call server. The definitions may be used to establish the group call and released -
after the call has ended. An ad-hoc group may be formed when an originating talker

selects one or more target members and generates a group call request, which is sent to

" the group call server to start the call. The group call server may send a notification to

the target group members that they have been included in the group. The group call

 server may automatically jcﬁn the target members into the group call, i.e., no user action

may be required from the target members.



13 the BSC receives froma cell or sector is |ower than the,thre d,
the BSC nmay transinit -the nedia to each participating CD ﬁ%ﬂgei@ét ed
channel Wqﬂﬁoﬁ may send out a nessage to each or sonepot/ushgi14080
partici pating , indicating that - the BSC nay use either the shared
channel or the dedicated forward channgl. [0052] In one enbodi nent, the
group conmuni cation system 100 support’s both the chat-room nodel and the
ad- hoc nodels for group call services. In the chat-room nodel, the
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conmuni ca e Wth one , pot her %ng a conmuni cati8n devi ce assigned to

each net andeddue to'lﬂwmimngtmw;tdall st fakires. group of communi cat | on device

user thorized t w th. each ot 0053]. In t ad- hoc
o delPOBH " o oupThest res dhg idosef] SRANIBET SHpEdeefyr BosaupicHE depetion h
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cl osed nmenber list may sp;cify which nénbers arée allowed to participate
in the grooge, odicre aTdiegle mopparf msmedmyiesmbd er avgrobp ioif dartget ectpientsiser s

tside th l nber | i | i f th
oal T A SRS Ao irer I PYe® SIS P ltodh waltyy Al Firkless '©
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rel eased after the call ‘has ended. An ad-hoc group nmay be forned
ori gi nat imeipieat Wt is wimd o @r@dmatedmhenn@r dhrweveniibe svicaless dafnastracaise a

group call _ request er to s t t he
T T A G LB T A e iR A
menber s tdpatedich@¥nefave been |ncI uded in the group. The group call server
may automatically join the target nmenbers into the group call, Le., no

uséri0asti on  Those of skill in the ari would understand that information and mgna]s may be
represented using any of a variety of different technologies and protocols. For example,
_ data, instructions, commands, information, signals, bits, symbols, and chips that may be
referenced throughout the above description may be reprcsented by voltages, currents,
electromagnetic waves, magnetic fields or particles, optical fields or particles, or any
combination thereof, '
f0057] Those of skill would further appreciate that the various illustrative | logical
blocks, modules, circuits, and algorithm steps described in coqnection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative' components, blocks, modules, ciréuits, and
steps have been described above generally in terms of their functionality. Whether such
functionality is implemented as hardware or sofiware depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may

implement the described functionality in varying ways for each particular application,




may be required fromthe target nenbers. JUL 2096 WD 03/ 09%713&“- 2008

PCT/ USOR/olds@B6r3s 14 [ 00541 When an ad-hoe cal | becones imeousasas0aohe
group comruni cation server nay "tear down" the call and free the :
resources assigned to the group, inclyging the group definition used to
start the call. In one enbodiment, after a period of inactivity, the BSC
may rel ease the traffic channel, e.g., shared and/or dedicated traffic
channel s bubtich inplsmentasiomeeeisions shq@gd notdei inferpretei we caudingsa dapartaretfegman
extendedgﬁeri Odﬂﬁ@? I nact i.vietd%, the BSC and/or wreless network

i nfrast r & TPR° CPF‘?SS@téPV H{h_ticast group | eave, such as an Internet
gr Otmsgﬁnagerrq!ﬁ& PArue ClustratHd) loghdd BIBEES ModBdd, SRMVRIrER BeYckbedSh
tree. is may prevent the wireless network infrastructure' s RAN and/ or

t he ser vicemnecien Widicthe smiyliménts diselesed bérainngay beriepldnented it perfdroed -

01D, ol BB bR LSEsns S el o G St Rbte IDsPhe b abPlact
“signi fi capdeifice tcirhen dif&u}tf‘(@ls{e?,ka tieRf HlosrAntabB At BFAF SPGAY ok idiRerbY

transmtting nedia in an | P-nulticasting  node, where a single copy of
t he nedi gragsaminablé legic adeyice pdisfreteaggiet or etcanpistont dogis, discrebs iardwearet o a

wireless infrastructure over .a sjingl mul ticast path, The wre]es
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each t ar gefein." AC géiieﬁdllpulrﬁt%te ﬁr&e@ﬁ&'xﬂﬁsﬁ‘ge h%ﬁréﬁ%é&@ére Butci?aaﬂﬁE%h_tem'ﬁiﬁ\é‘QVer ,
the wireless infFastructure  transmts one copy of the received nedia to
t hose t atlgeprocessppimapiths anyaconyertionad prpvessor,ocantrodibm meidroshrinoller, of $ai86]
ARhose of .sk}’lll iget he art V\Dulﬂg%DUEdersﬁand t hat inf%maﬁi on .and s"t gal S
“wey be FPESPESented UG B © JEPlestest 23 FRmBRAton of (SrBIes and

protocol gevice, €xaMR| BombHAtien 6MH MISE | 4115 .2 GRITIGHRESessdNf P PIEkaliBN of
signals, bits, synbols, and chips that may be referenced throug;hout the
above deSwEIOPracossORmPId O 1aqIf SRicIPPEAteEpprs il cangirstion iwithemDSP core, or any

el ect romagﬂneti magnetic fields or particles, optical fields or p

5 ucglnm%}lies i A
Cpi ti cl eSS FURKPINERHE Hat i on thereof . [00571 Those of skill woul d

fur i) appr eqindt ehadf tahendtRdd Q#S aidokittih I BédcHiBed OBl ¢BAnecRbPCHRN the
modul es, circuits, and al gor i thm steps described in connecti-on with the
enbodi nmesmbodinnty disglosed Setsimumpyhe embpdind shiegtindn diasbrareninca eftaaer e,
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may reside in RAM memory, flash memory, ROM memory, EPROM memory,

. EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other

=

form of storage medium known in the art. An exemplary storage medium is coupled to

the processor such the processor can read information from, and write information to,

the storage medium. In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the processor and the storage medium
may reside as discrete comporents iﬁ a user terminal. |

[0060] The previous description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the present invention. Various modifications to |
these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments, e.g., in an instant
mes_sagiﬁg service or any general wireless data communication applications, without
departing from the spirit or scope of the invention. Thus, thekpresent' invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein. The word



hardware and software, various illustrative conpohents, blankJUhDHMﬁes,
circuit eps have been described above generally gt R5AFsOf
their fﬁﬁ?@?@%ﬁ?%ty. Whet her. such functionality is inplenmented as
~hardware or software depends upon the rticular application and design
constraints inposed on the overall syst'em Skilled artisans may

i npl enent the described functionality in varying ways for each particul ar
appl i cat i oRemplaiyJiolus20 YoM/ R 18 TAGH| YBAA] A0EH exidiplepiisumueor

i mpl enent ati on, deci si ons should not be |nter8%eted as ‘causing a departure

}‘r om lthgllgttt%i@né’f g\mlrﬁ@rqbpdxmﬁ deseyibed herin 30GB6MPlERE i apt mssaﬁlmhea:] ive
enbout rent B R AR B rafhleuieb? 2 sholChmbump Aot iy

general puudSRemts OF €S Riventfondis GixipBlingd BNAINNBERGEHER sofnk)eRBnplad group
application specific integrated circuit (ASIC), a field progranmable S

gat e arr Spll(SEPGRE, Bis bt brewndeptenst thahtisl iavansighds dedlimited t e applisatien © or
transistor |.0gi.c, .di screte hard e __conponent Qr_an onmbi.nat i. 0

thor eor - cngiBAuS of §he Eirplspetr ARFE R RER G R the SimBRieof T Thh i he
gener al - plikdIORA dREQRDE U ik id ik QFRAHSE © ThE inveRtidn iscdpaBle of being
alternative, the processor nmay be any conventional processor, .

cont r ol | emplementest tmether ¢nebodiments ead carrigd ot e various wryssios exampleainsa be

i npl enent.e s_a caonbination_of conput.i devices, .e.q, ., a.C i nation -
of & Dop EaRn s ERBp g et SEpY s Wiieity B Coffiimiida seBitBOR e o
nore m croprocessors in conjunction with a DSP core, or any other such
configuration. [0059] The steps of a nmethod or algorithm described in
connection with the enbodinents disclosed herein may be enbodied
directly in hardware, in a software nodul e executed by a processor, or
in a conbination of the two. A software nodule nmay reside in RAM nenory,
flash nenory, ROM nenory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CD-ROM or any other form of storage medium
known in the art. An exenplary storage nmediumis coupled to the .
processor such the processor can read information from and wite
~information to, the storage nmedium In the alternative, the storage
medi um may be i.ntegral to the processor. The processor and the storage
medi ummay reside in an ASIC. The ASIC may reside in a user terninal. In
the alternative, the processor and the storage nedium nmay reside as

di screte conponents in a user term nal




[ 00601 The previous description of the disclosed enbodi nents i s provided
to enable any person skilled in the art to nake or use the present

i nvention. Various nodifications to these enbodinents will beddadlj]l y 0h
apparent to those skilled in the art, d the generic principles defined
herein may be applied to other enbodi ts, e.g., in an instant

nmessagi ng service or any general wreless data comruni cation
applications, without departing fromthe spirit or scope of the

i nvention. Thus, the present invention is not intended to be limted to
t he enbodi nents shown herein but |i€LAIMBe accorded the w dest scope
consistent with the principles and novel features disclosed herein. The
word 3 JUL 200 03/ 096738 PCT[,US03/ 140 6 "exenplary" i.s used
excl usi Vel y HorBiRe 13 RALRRAIERGT GO dsBab By desl comm iR dcvigs o o

i 11 ustr atvireess ‘tondnynieniyo detwerkl tice wireless admimanieation astworlk emghldapyd wiitslessot

necessar.j construed a err qr.._advant ageous over ot her
enbodi mal{r.llltrését.racxr?%gﬁg%ougéglgsreg‘fer &}ecﬁ‘lggpi nﬁ%n‘%sco%? "¥ie i nvention is expl ai ned

in connection with some exenplary group call services, it is to be
under st ood t hatiticahiagiony enpy ofthie Snadat frérh Mhet €4S ith thd SirapR| ihkatridue tfer t he
details .of t.he co struct}on and t he arraﬁgenent of the conponents set

d th >
forth i nPHESIH LEF S8 °d@§?ﬁ?p P@ﬁng?dT' Ustrated in the drawi ngs. The
invention is capable of being inplenented in other enbodi nents and

carried out ivansdftingWSe VapySof thomediX &OPl tBe wirble@NinfrasBidn@Blo BRESAQ firg
service or an neral wireless data communicati on applications. JOL 2006
CLAING 1. A MREHBEOEEe fomiicalon (Y CREAHI § BeoBFoup of ¢ ar get

comuni cation devices in a wreless comunication network, the wireless
comruni cat i onmiMaWRE knd Bpl GE1he hedia WohnBthe€®freless IHffagBictubClb W secoad Slusili§r OUp

call server ( t he et hod conmprising: nulticasting one copy of the
media fromt W%W@W@“%‘P‘é@é th}nr?fSP‘g@‘?F%E;t ure for transmssion to
the group of target conmunication devices; transmtting one copy of the
medi a from t heplbhting] BShe WitElERSEFMGIcHIE tHeQnRRGHr ©hhsBisfibd ®tsaidRhdir®kiiet y oOf
target comrunjcati on devices wthin first zone; multicasting one copy
of the nedi a H¥elraliRertigraed purumictiondesyicfetdre to a second plurality of

target communication devices within a second zone; replicating, by the

wirel ess i nf ragldGidismidig t%ﬁﬂh%fﬁl&rﬁrﬁtgﬁﬂ;ﬂﬁ} 861aRRt ERnRd i @ARbicdf the
first plurality of target communication devices; and
in¢ludes transmitting one copy of the media on a forward dedicated channel of the

wireless infrastructure.

2. A computer-readable medium embodying a method for multicasting media to a group of
target communication devices in a wireless communication network including a wireless

infrastructure and a group call server (GCS), the method comprising:

multicasting one copy of the media from the GCS to the wireless infrastructure for

transmission to the group of target communication devices;

transmitting one copy of the media from the wireless infrastructure to each of a first

plurality of target communication devices within a first zone;

multicasting one copy of the media from the wireless infrastructure to a second plurality

of target communication devices within a second zone;

replicating, by the wireless infrastructure, the media for transmission to said each of the

first plurality of target communication device; and



wherein said transmtting to each of the first plurality of tar&e&m 2{3@{,
communi cation devices includes transmtting one copy of the ne ‘ a
forward dedi cated channel of the wrelgess infrastructure. 2. A

conput er -r eadabl e medi um enbodyi ng a hod for multicasting nedia to a
group of target commrunication devices in a wreless comunication
network including a wwreless infrastructure and a group call server
(GCS), the method conprising: nmulticasting one copy of the nmedia fromthe
GCS to the wwhetiessiditahsnasihg tctadi ef thefirst pluarII@frﬁfsa'gartomumhﬁlogrdeﬁ@s of

t t {1l d t tt h dig f th
i 1 ol es TRy SEEPICANE PE BLuK B0t /SR RRaR enan F afgepdes’ O 1 1C

comuni deftabtontuckevi ces within a first zone; mJI ticasting one copy of the
media fromthe wireless infrastructure to a second pl urality of target
comuni ¢gati o dewces Wit |nase ond zone; | icating, t.he .wirel ess
D r At Puct 8. SHE R GERe FESH 8 4R o 67 B RBRAGR GBS iy oy

pl ural i twrelafs &oaﬁgatcaﬁ@nmmmrkahaIMgde\mnemS mfrabtrddthre ah8 avpeueicsl! savw
transm t((tsbé;bg da elgch of the first plurality of target communication

devi ces FU®ES #'r ansmi tting one copy of the media on a forward

dedi cated channel of the wireless infrastructure. 3. An apparatus for
mul ti casti ngmerdifer nﬁlﬂtiﬁst@gﬁﬂepco@ff oitﬁé gedla OGS itRrwitkitdd @R Sstrudiurd
wireles %om*runi c:%lt'on nettﬁpr i ncl Uﬂlg a.wreless infrastructure and a
group caf"eErEr O%ﬁﬁg p o 3'%1"?@?1%% d¥ €S or nmulticasting one copy of
the nedia fromthe GCS to the wireless infrastructure for transm ssion

to the gr OU|0n@ﬁngtfartﬁﬁsmlﬁmgﬁwﬂogﬁ&fitmnam/fir&@me wireR&Snftfrudur@éfeadhidfang one
copy of the fromthe, wire] ess |nf tructure to each of a first

plurali tf&r/StB]f”rEFE(r Ereet SAMHRICAURY GHEFN PRSI n a first zone; means for

mul ti casting one copy of the media fromthe wireless infrastructure to a

second plur %ehﬂs}foﬁﬁulﬁ@étﬂl@%m@&ﬂ?liﬂh@ﬁ&&@ﬂoﬂ@iéivﬁ&fess)/%frﬁhﬁct@e SRLRAMdzone;
replicatin inthe wireless infrastructure, the nedia for transm ssion

to sai d PEERW ffteresh sommpsicafiondeyicsy within 43ecqnd 2008  conmuni cation devi ces:
wherein said neans for transmtting to each of the first plurality of

target comuniGakih®nn HeVlEESinkRaMARSHEBRME fdrPandrlidANh kill BEhQNeCOPY Of
the media on a forward dedi cated channel of the wireless infrastructure.
first plurality of target communication devices;

wherein said means for transmitting to each of the first plurality of target communication
devices includes means for transmitting one copy of the media on a forward dedicated channel of

the wireless infrastructure,

4. An apparatus for multicasting media to a group of target communication devices in a

wireless communication network, comprising:
8 memory unit;
a receiver;
a transmitter; and

a processor coupled to the memory unit, the receiver, and the transmitter, the processor

being capable of:



4. An apparatus for rrulticasting media to a group of target conpuni ﬁft%ﬂ
devices in a wreless comuni cati on network, conprising: nengya Jd téﬁ

receiver; transmtter; and processor g@upl ed to the nenory unit, the
receiver, and the transmtter, the processor being capable of-. I JUL
2006 nulticasting one copy of the nmedia fromthe GCS to the wirel ess
infrastructure for transm ssion to the group of target communi cation
devices; transnmitting one copy of the nedia fromthe wreless

i nfrastruct umelticastieg®he ebpyaoff ihe siediapirant allei GES ab theawiyetss doffasuningatoron

devi ces WLEALM3, bk b8, 540G FHLLLERS] hag.one copy of the nedia from the
wireless infrastrucfure to-a seconcflp uralrty of target communication
devices within a second zone; replicating, in the wreless

i nfrastruct ur@psntitlieg oRdidy fddrhd hedis FodSho Wirtless Salrdremad tobach e a firktr St

pl urali t% qf éﬁrg%t conmmuni cation evi ﬁeﬁ and wherein said transmtting
to each POFEhe e SOmBpRIFAPR OSyicst WHIR & 08T 08%muni cati on devices i ncl udes
transmtting one copy of the nmedia on a forward dedi cated channel of the
W rel ess i nfofuRshdtidg bt ®py of the media from the wireless infrastructure to a second plurality

of target communication devices within a second zone;

replicating, in the wireless infrastructure, the media for transmission to said each of the

first plurality of target communication devices; and

wherein said transmitting to each of the first plurality of target communication devices
includes transmitting one copy of the media on a forward dedicated channel of the wireless

infrastructure.



