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Field
[1001] The present invention relates to wireless communication systems
generally and specifically, to methods and apparatus for message compression

in preparation for transmission in a wireless communication system.

Background

[1002] There is an increasing demand for packetized data services over
wireless communication systems. As traditional wireless communication
systems are designed for voice communications, the extension to support data
services introduces many challenges. The conservation of bandwidth is the
overwhelming concern for most designers. In uni-direction transmissions, such
as broadcast transmissions, a single broadcast content is provided to multiple
users. The users are identified by a unique identifier, which is then included in
addressing information. In such a system, multiple infrastructure elements may
be required to duplicate the broadcast packets so as to identify each of the
multiple intended receivers. The duplication of transmission signals uses up
valuable bandwidth thus reducing the efficiency of the communication system,
and increases the processing requirements of intermediate infrastructure
elements. For a broadcast service in particular, the number of target recipients
may be prohibitively large, thus creating problems of resource allocation and
loss of available bandwidth.



2 PCT/USO02/ 31774 [1003] There is a need, therefore, for an efficient and
accurate nethod of transmtting data to nultiple recipients in a wreless
conmuni cawpD@n/0304s3 em  Further, there is a need for a netircd/ush2/810M i ng
broadcast data to nultiple users, wherein each user is uniquely identified
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WO 03/ 03Q#fsless apparatus may involve a uni-cast transmission path or a multi-cast
transmission path. When the number of active users for a group call at a given
transmission node exceeds a threshold, the call is transmitted over a common
channel, such a broadcast channel. When the number of active users is within
the threshold, the call is transmitted over a dedicated channels to each
participant serviced by that transmission node. In one embodiment, packets are
routed to the Access Network using a multi-cast address.
[1005] In one aspect, in a wireless communication system supporting
broadcast transmissions, the system having a broadcast source node and at
least one broadcast transmission node, a method includes recognizing a
broadcast trigger at the broadcast transmission node, establishing a broadcast
transmission path to the broadcast transmission node from the broadcast
source node, sending a broadcast message through the broadcast transmission
path to the broadcast transmission node, and transmitting the broadcast
message from the broadcast transmission node.
[1006] In another aspect, a wireless apparatus includes a processing unit, a
| memory storage device coupled to the processing unit, the memory storage
device adapted to store a plurality of instructions for: (1) recognizing a



PCT/ US02/ 31774 3 broadcast trigger at the broadcast transm ssion node; (2)
establishing a broadcast transm ssion path to the broadcast transm ssion
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BRIEF DESCRIPTION OF THE DRAWINGS

[1008] FIG. 1 is a diagram of a spread spectrum communication system that
supports a number of users.

[1009] FIG. 2 is a block diagram of the communication system supporting
broadcast transmissions.

[1010] FIG. 3 is a model of the protocol stack corresponding to a broadcast
service option in a wireless communication system.

[1011] FIG. 4 is a flow diagram for a message flow for broadcast service in a
wireless communication system topology.

[1012] FIG. 5 is a functional diagram of a wireless communication system
supporting broadcast transmission with multi-cast Internet Protocol transmission
of broadcast content.

[1013] FIG. 6 is an architectural diagram of a multi-cast tree structure
applicable to a communication system.

[1014] FIG. 7 is a flow diagram of broadcast processing in a wireless

communication system incorporating multi-cast Internet Protocol transmissions.



[1015] FIG 8 is a flow diagramof a process for building a nulti-cast tree
In a comunication system [1016] FIG 9A is a flow diagram of nulti-cast
pr ocessi Mgo@B/0304B3 oadcast nessage in a W rel ess conmuni cRCTASIYyETLmM
[1017] FIG 9B is a signal flow diagramof setting up a data path in a

W rel ess conmunication systemusing agnmulti-cast Internet Protocol. [1018]
FIG 10 is a flow diagramof nulti-cast processing of a broadcast nessage
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in a wireless communication system topology.

[1022] FIG. 13 is a flow diagram for broadcast processing in a wireless
communication system incorporating multi-cast Internet Protocol transmissions.
[1023] FIG. 14 is a flow diagram for providing interim broadcast processing
in a wireless communication system.

[1024] FIGs. 15A and 15B illusirate group call operation in a wireless
communication system.

[1025] FIG. 16 is a flow diagram illustrating group call operation in a wireless
communication system.

DETAILED DESCRIPTION

[1026] The word “exemplary” is used exclusively herein to mean “serving as
an example, instance, or illustration.” Any embodiment described herein as
“exemplary” is not necessarily to be construed as preferred or advantageous
over other embodiments.

[1027] The efficient use of available bandwidth impacts the performance and

breadth of the system. Toward that end, various techniques have been applied



in frames. A franme of information typically includes header information,
data payload information, and a tail portion. The frames may be part of a
packet ofwodawansspart of a data nmessage, or continuous frReFESON3E76t r eam
of information, such as audio and/or video streans. Attached to each frane
of data (and each packet or nessage) g s a header containing processing
information that allows the receiver to understand the information
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mul ti - casys HRABESN And wastes valuable bandwidth. For example, expansion of a
given system may require routers and trunks proximate a PDSN be sized
sufficiently to handle the duplicated traffic. The PDSN transmits the multiple
copies to the base stations, which forward the information to each user. The
conventional approach is particularly disadvantageous in a uni-directional
broadcast service, wherein many users are receiving the broadcast
transmission. The PDSN in this case must make a great number of copies,
apply a specific address to each copy and transmit the copies individually.
[1029] The PDSN is typically required to provide additional header
information identifying each target recipient. For a broadcast service, the
number of target recipients may be prohibitively large, thus creating problems of
resource allocation and loss of available bandwidth.
[1030] An exemplary embodiment of a wireless communication system
employs a method of data transport that reduces the bandwidth used by the
infrastructure elements while satisfying the accuracy and transmission
requirements of the system. In the exemplary embodiment, duplication is
performed at the BS or Packet Control Function (PCF) node, freeing the PDSN



each BS or PCF involved in the broadcast. For exanple, a nessage nmay
process through a Miulti-Cast (MC) tree to a PCF, wherein the PCF duplicates
t he messaye oBoso4each BSC and then transmits each nessage PCA/BOUBET4 nct
Uni - Cast (UC) connection, i.e., connection or secure tunnel created
between the PCF and a specific BSC. Ngte that a UC connection may be

consi dered a point-to-point connection. The exenplary enbodi ment supports
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i ncl udes pﬂlammeﬂ)omasmrgmmm:s oThéhexempigryaemissdimentrestppotiss Lbsani- pt i on
nodel is .hen sent ed, i ncl, udi opntions for paid subscriptions, free
subscri pt Eﬁ%’ n%ﬁ qfip@?f §e E‘ﬁcb%cpﬂb‘?p% B‘F%ﬁ?ssergicﬁ PEQVIGES VIEQeaRYOF ent | y
avai | abl eqfdip strebms ®' Blitipld 85681 SShRSibeld'® ﬁ%eﬁr‘ofahﬁést(ge Eé@ﬁﬁfe”igl”t he

broadcast service are then detailed, presenting the use of a service
option tdodéf idesigrnaded p@raaﬁne&stmfamegs vthe hroadeasts fraosmiseian. mssdlge f | ow

syt om ioagitiA, RODIEMERE it i SASRL b mide R TS Vit Rikich SRR GRSl on
used in tihis deshablaty retiteedhampiolrtt ofiduplsatish AAQ ahsiistort BRHupIRQte

exenpl ary enbodlnent I s provided as an exenplar throughout thi's
di scussi RRckeisueNarthe HopsimienelMeski nent s may i ncorporate various aspects

" JIBSH], DTG 0B Mot ROl ABNET b BPam AR st
W rel ess pureaamtmg:atspoasacbspec&mm mmﬁessjcmmmummionmwm@tnesadm adextand any
ST e IR R AN TR MO AORATE YT Y- o
embodi m@p&@'%d@awrﬁﬁcépﬂQSB@ﬁ A $8S discussion includes channel
assignments of the exemplary embodiment. A subscription model is then
presented including options for paid subscriptions, free subscriptions, and
hybrid subscription plans, similar to those currently available for television
transmissions. The specifics of accessing the broadcast service are then
detailed, presenting the use of a service option to define the specifics of a given
transmission. The message flow in the broadcast system is discussed with
respect to the topology of the system, i.e., infrastructure elements. Finally, the
header compression used in the exemplary embodiment is discussed
[1032] Note that the exemplary embodiment is provided as an exemplar
throughout this discussion; however, alternate embodiments may incorporate
various aspects without departing from the scope of the present invention.
Specifically, the present invention is applicable to a data processing system, a
wireless communication system; a uni-directional broadcast system, and any
other system desiring efficient transmission of information.

Wireless Communication System




communi cati on system supporting a broadcast service. Wreless

communi cation systens are w dely depl oyed to provide various types of
comuni cawpDea/0346h as voi ce, data, and so on. These syst e®ETA®Y2/BE7based
on code division multiple access (CDMA), tine division nmultiple access
(TDMA), or sone other nodul ation techfiques. A CDVA system provides
certain advantages over other types of system including increased system

capaci ty. [1038934]The sxshpRRBMIRRASHIBATHIGR SRPREAJ-SPECHRIm W@E%fsandar ds
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Generati o [ ect, 20 rrad erel , TR-45.5
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The st andatiéniages everiather typbe o spstent) énctibdingimereaséy systear gaparitgd herei n
by refereg a1 1035] ,Each standard specifically defines the processing of
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comuni cati on system consistent wth the cdna200 protocol s.
Al t er nat eDeaibtMafediidebaag $preadppeateina Gslintar Sysiend ratersd ol hereeas

enbodi ne : e Welg! hpds di scl osed herein to,.0ther
Cypes of B Ionroatatid” FR SERR 0 oBBa B 4 SEp0REIue” Rrted e "o
conmuni caGienation RatetShiptMajectSteidresd S RefdiTBEr3GPPUSRA BnidYdiddircapabl e
of inplenentigg at | east sone _aspects and enbodi nents of the invention.
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PCT/ USO2/rEkéiffas the cdma2000 standard, formerly called 1S-2000 MC. The standards
cited hereinabove are hereby expressly incorporated herein by reference.
[1035] Each standard specifically defines the processing of data for
transmission from base station to mobile, and vice versa. As an exemplary
embodiment the following discussion considers a spread-spectrum
communication system consistent with the cdma200 standard of protocols.
Alternate embodiments may incorporate another standard.  Still other
embodiments may apply the compression methods disclosed herein to other
types of data processing systems.
[1036] FIG. 1 serves as an example of a communications system 100 that
supports a number of users and is capable of implementing at least some
aspects and embodiments of the invention. Any of a variety of algorithms and
methods may be used to schedule transmissions in system 100. System 100
provides communication for a number of cells 102A through 102G, each of
which is serviced by a corresponding base station 104A through 104G,
respectively. In the exemplary embodiment, some of base stations 104 have

multiple receive antennas and others have only one receive antenna. Similarly,



8 sone of base stations 104 have nultiple transmt antennas, and others
have single transmt antennas. There are no restrictions on the

conbi nat iwo3m080453 ransmi t ant ennas and recei ve antennas. Paareshosg4it is
possible for a base station 104 to have nultiple transmt antennas and a
single receive antenna, or to have mulgtiple receive antennas and a single
transmt antenna, or to have both single or multiple transmt and receive
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Statlonar\é%}gf%ﬁ nmobi.l e. As shown in Fl 1, various termnals 106 are

di sper sed ARt af"!%"”@?st dReTERIR m%ﬁ%tﬁéﬂlo@@nctﬁmﬂﬂmﬁl&t@nﬁn tt)fhI at .
|
Past CocranemROsREhhys AR BB EANLEN TGN, 1€ (IRARN R A0ShatPl "

at any given or - exanp

enpl oyed statishetGfeto Ihde mu&rp’ue rahsit attshgasdndrdsingler @cefet ahtba@acst rent |y
or sequen gﬂ/g @ Ef rrultl |l e transm ssions fromnultiple base
stati ons. HAHYB r‘?"ﬁ"@)@ﬂt nFEenand Gasingles rapsmitnanteanaepr tehave in t he

ar t and i poflesigdleidni 5,101,501, entitled
" Met hod ang sys?em folf”ﬂ Irgg\Fn déml{ Qndg ‘f%lvgaandoﬁgbl n a CDVA Cel | ul ar

Tel ephone[ﬁ&ﬂs?ﬂemTemmmaisu 1i06 lasthegzm@rage blen mayhe fired ¢ie.{ Baatiohasyrar
I nvention 38] down refers to trans sion from base station
to the E}O&#‘g A%r‘? OWHelnlf-[-)lﬁ( nk VAgieUs defrging a E%Fi!ﬁﬁ’eﬁ%rhrﬁ%gfﬁ@ﬂm nal
to the bage sﬁét@in' OEach Nefhimaf’ 6BRE SRR Wﬁﬂtat I%QQ’POHE drief gb 106

an

have nultiple receive antennas and ot hers have only one recel enna.
In FIG 1Mosadkasesstatiops 1@ on rﬂa@s(ﬁﬁw@lrt!rataadt@plmrm redlys gives Ammmerit06J on

t he downl 0 t to term,nal s, 106B .and 106J,

e o at dopendig on, FoRbl okt hethar 3k faliis dmbEAECS §natier 188)

| ncr easi nigrohivednid flesigned edres Dpdedtadt foar(@dﬁcwrleﬁﬂyacﬁtdsbh@eﬁﬁﬁ?@)‘%@énveOf

servi ces av?{l I abI e via w reI ess comrunl cation technol og have led to the
an

devel opnefMultpie drnsmissions fronsemuliinle basee siationss e Saft Bangdoff ineCPMAt 0 as

Hi gh Dat o r €,

"El ATI A-(I?OS856 cd%gggfél-ﬁ%eﬂ & ac erfﬁ%?ﬁ %é lsf)ﬂgg&?ogegi fnsd%tgu 'Pcat I on"
referred Yé.aBatenhdNo. HHiRO$,56d| feintitled d'Méth(bdDIﬁnsiesystem fos ;genelm;j hySeh
overlay t i.ce o) tem rovi.des an efficient nmethod
of transrﬁg?ﬁgwg 'Ba%ké@@mjg‘lfeq@'kr ??%Boﬂ?r%}’sgg 4 &Xﬁﬂ&h g AN L dhe As the
amount ofaghigifed bRthePrés&tt ingdilionne nunber of transm ssions increases, the

limted bandw dth avail able for
[1038] The downlink refers to transmission from the base station to the

terminal, and the uplink refers to transmission from the terminal to the base
station. In the exemplary embodiment, some of terminals 106 have multiple
receive antennas and others have only one receive antenna. In FIG. 1, base
station 104A transmits data to terminals 106A and 106J on the downlink, base
station 104B transmits data to terminals 106B and 106J, base station 104C
transmits data to terminal 106C, and so on.

[1039] Increasing demand for wireless data transmission and the expansion
of services available via wireless communication technology have led to the
development of specific data services. One such service is referred to as High
Data Rate (HDR). An exemplary HDR service is proposed in "EIA/TIA-IS856
cdma2000 High Rate Packet Data Air Interface Specification” referred to as "the
HDR specification." HDR service is generally an overlay to a voice
communication system that provides an efficient method of transmitting packets
of data in a wireless communication system. As the amount of data transmitted

and the number of transmissions increases, the limited bandwidth available for



WO 03/ 030453 PCT/ US02/ 31774 9 radio transm ssions becones a critical
resource. There is a need, therefore, for an efficient and fair nethod of
schedul i ngotwsAsEAS SSi ons i n a conmuni cati on systemthat @pmiusozeg7use of
avai |l abl e bandwi dth. In the exenplary enbodi nent, system 100 illustrated
in FIG 1 is consistent wwth a CDVA type system having HDR service. Hi gh
Speed Broadcast System (HSBS) [1040] A wirel ess comunication system 200 is

i |1 ustr at extlio traRbfisslonybecess a\driieal @aduriedi Thihd RIATREL@NNhefefeicOYdrded to
Packet Data Service Node (PDS 202. The video and audio information nmay

be from t@n eQ)‘F%‘@Bt ﬁlnggieéfnfﬁ%@o of $chedding {rearrvissiensin aTeemmunigationi on i s
provi ded s BakRL @A, (BLCh A8 ARRIPYBRBHERE. The, FESLZRR BE0cesses

the | P packets for di ution A an

i | | ust r at echbollEmeé, isystéen itoediliastrdtbe indFIG. o ebndistent witht£0DMAl y@eng a BS
204 in co ni Catlonﬁﬂéh myltiple M5 206. The PDSN 202 is coupled to the
BS 204. Fof° ‘P@é@avé'%g SefiEe-BS 204 receives the stream of information
fromthe PDSN 202 and provides the information on a designated channel to
subscribers within the system 200. [1041] In a given sector, there are

sever al wﬂmmmgmmast service may be depl oyed. The

f de, b | d
e mumpd 03PY AR B S BicBiiS SV enD 2081 Huptiose meﬂﬁeﬁc'ymetrgn Lo
assi gnnentideo And AddioTHIRALIOH iP pRAESS to P"ék&ﬁétcébta SQR)U!—?N%déUK’PI SN f ace

[1042] The HSBS is a stream of information provid over an ai
in a w rdd2sdhesisdrmapdiausie Bjermationmhay: bHSTBSmdB@Nm@U progranatinéng doaa

Ror s et CEIE Pt TRSBE M Ry ah Lo RRAAAL R SRR A SRR
| am News, IP8|amkémat'lT’rw PDWQN‘B\pr@@ess@BQheTPq)édk@Ps Rarspstribatist WithitDah S
a0 09005, L2 § R%EAMCSR%WMW%&% %?Séﬁsﬁeé%%%w&ééé@ﬁé@ ]
cingl o Coder el P 208 CopfiRRRton AR AR IS 8, CFIE BN cact
channel 02 dmlcoypI@nletootheTBSeZBI&SBSFohb:ISBS $er\woe tHaal BScas4, retdéleeé'lflﬁé
channel s s\%eam oef |H]f’cera%l R rom trr]\eaPI-DrbrrT\Fngw Y prov es tf?e xrﬁormaﬂon on a
designated channel to subscribers within the system 200.
[1041] In a given sector, there are several ways in which the HSBS
broadcast service may be deployed. The factors involved in designing a system
- include, but are not limited to, the number of HSBS sessions supported, the
number of frequency assignments, and the number of broadcast physical
channels supported.
[1042] The HSBS is a stream of information provided over an air interface in
a wireless communication system. The “HSBS channel’ to refer to a single
logical HSBS broadcast session as defined by broadcast content. Note that the
content of a given HSBS channel may change with time, e.g., 7am News, 8am
Weather, 9am Movies, etc. The time based scheduling is analogous to a single
TV channel. The “Broadcast channel” refers to a single forward link physical
channel, i.e., a given Walsh Code that carries broadcast traffic. The Broadcast
Channel, BCH, corresponds to a single Code Division Multiplex (CDM) channel.
[1043] A single broadcast channel can carry one or more HSBS channels; in
this case, the HSBS channels will be multiplexed in a Time-Division Multiplex

(TDM) fashion within the single broadcast channel. In one embodiment, a single



(TDM fashion within the single broadcast channel. In one enbodinent, a
single WO 03/030453 PCT/ US02/ 31774 10 HSBS channel is provided on nore
t han one wWoma®s®ss channel within a sector. [In another emoadiSomsitr74 a
singl e HSBS channel is provided on different frequencies to serve
subscribers in those frequencies. [104g] According to the exenplary
enbodi nent, the system 100 illustrated in FIG 1 supports a high-speed
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general | | | ' drey ev@ib] 6tcwi Tied BISBS service
conmmuni Cﬁ?%@%ﬂﬁe’g%ﬁaﬁﬂﬁgfﬁm@?iﬁﬁ% toeas IVbbiCI e Stations (Mss). Base
St at i ons i¢ Bgmicket datrsarvisskasedlanttbe Ipterneidtreiecal iFdver head nessages, such

as those mtted on chapnel s r [ ' f ont r ol
and i n GDEET onAopOfita onT5a s A rg.e npBATRE 15 CEAL SoRer RESF

i nf or mat i RRyerifat @Rt a@dilabiiRy of d0shsgh-epeedvibeoadeast sendcd to Huz systesessi on
the payload is the broadcast content, |.e. . the video progra .ettc. When a
br oadcastusees.viAny usemhdesifingio deeaiveiha 5ISES sepdce "B@yoﬁﬂt&%?g&eg&%i%, i.e.,

a parti cylar - 0adeashnerSEAdH !t IS 88aAhe idiBabiadtaaivics ehev@hna

messages appropriate configurations. then tunes to
t he frequenieyy opMzgisnhag ndebe HsBSded dynible, Ca8ndFoeexample, the bieasdaashst

s Consi seaeduls Ay PRETBMBEEEL RGN AL en el YEPEo&HEf crent

Channel (§y's§é?#? (SMS) messages, Wireless Application Protocol (WAP), and/or some
other means generally consistent with and convenient for mobile wireless
communications. Mobile users are referred to as Mobile Stations (MSs). Base
Stations (BSs) transmit HSBS related parameters in overhead messages, such
as those transmitted on channels and/or frequencies designated for control and
information, i.e., non-payload messages. Payload refers to the information
content of the transmission, wherein for a broadcast session the payload is the
broadcast content, i.e., the video program, etc. When a broadcast service
subscriber desires to receive a broadcast session, i.e., a particular broadcast
scheduled program, the MS reads the overhead messages and learns the
appropriate configurations. The MS then tunes to the frequency containing the
HSBS channel, and receives the broadcast service content.
[1046] The channel structure of the exemplary embodiment is consistent with
the cdma2000 standard, wherein the Forward Supplemental Channel (F-SCH)
supports data transmissions. One embodiment bundles a large number of the
Forward Fundamental Channels (F-FCHs) or the Forward Dedicated Control
Channels (F-DCCHs) to achieve the higher data rate requirements of data



supports data transm ssions. One enbodi nent bundles a | arge nunber of the
Forward Fundanental Channels (F-FCHs) or the Forward Dedi cated Control
Channel s WBb-0B@®Hs) to achi eve the higher data rate requir@cgnise2/sf/7data WO
03/ 030453 PCT/ US02/ 31774 11 services. The exenplary enbodinment utilizes an
F-SCH as the basis for the F- BSCH suggorting a payl oad of 64 kbps

(excl udi ng RTP overhead). The F- BSCH may al so be nodified to support other

payl oad r&¥reiges.| ahecesasmaplry meo‘éi#hérhtVUtﬂlkég ahhe-SH ldanheRsiélsOoRd thae 1 nto
sub-streans _of |ower rates.” [1047] enbodi nent al so supports One-to- Many

(1-to-M BSCH suppertingpp|nayiaach s 64 H@wmdex@uwng RSP overhesd). t Ihg Gup

channe! s BFCHCY, Asbilfc APaditPHo aubRarSARE plycR) eharEitshinll, B o

(or the Fsdb@(mﬂmgrth@mmﬁpyw@bcarmlirﬁufsrub%trdamg@f loweraarksher exaﬁple the
F- SCH (shared by oup nenbers in the sane sector) and the F-DCCH
frames bditO#RE Fd%@nmﬁ%ﬁlﬁoﬁuméﬁﬂ%ﬁo“ﬂw (drtotMe mulkiega n the

f dIg I |
anotner cnicaiths 1Rolin o bleAot MG S ch Gy chlls Moo RREL AiBront s, oo
Chﬁgnel (réar)&xmn@ehb}nmmwmemg Ghammlohaaneb$Ee(;mMMnnNéM1ltrfk0d:hdﬁ'mnel
conbi nati on

ato, | nRRMSANEN B SBAGAG: ol b DBk e Bolh ot ai TR ary

enbodi WﬂhkﬁaMn%tﬁeN&éfmb%r 95 Pogct:HO@haﬁéd By fgﬁ@,? mhbe.% if tf\@ré’é@ﬁ | i nk

power to provide adequate coverage. ysical Tayer design of BCis
t hus f ocussstprpandithe ¢-RR&GH |(m>fremmt§heﬁoajvameawrea@nm/s:ammmej [ 1049]

To provi d t 0_.S st em desi onsi ders
Che'r oquimad GtE' Gnd BRhb GBhatlyMOaRE ik FERRCH P e Bt 1 B anne:
as wel | agpplibg. darstik speftekmekanmsle otheuaghirite @BS@HRﬁﬁheOffonhér@l Iechs is a
subjectlve trade-of f between the perceived video quality at the edge of

cover age tBpdAEeRES Ghwwel dof hibec Enhargad. Am@ssh@hpapelb'aaverae eConmeniuced,
the —eff qeddv Hdritel EBﬁ{b‘ﬁfétfo&goﬁgﬁ@ré\%tr licic is?&r,ngaed a given |evel of

base statron transmt power e better coverage at the edge of
the cel | .[1648] nblaving st mngbndaiaowamedtml Fewatd Bloadoase Sipplémestal t he

receptio f the ¢ I emai ns error-free and the video quality would be
| over ed @'bg]t(ﬁégggj}\ﬁrcgdée Sxgrplary graboaimest Mapuse éd@-ﬂbﬁ?gﬁl '&ppl i es

to other,of @ hader @eatRINA 16@FArBNMk power to provide adequate coverage. The
-physical layer design of HSBC is thus focused on efficiency improvements in a
broadcast environment.
[1049] To provide adequate support for video services, system design
considers the required base station power for various ways to transmit the
channel as well as the corresponding video quality. One aspect of the design is
a subjective trade-off between the perceived video quality at the edge of
coverage and that close to the cell site. As the payload rate is reduced, the
effective error correcting code rate is increased, a given level of base station
transmit power would provide better coverage at the edge of the cell. For
- mobile stations located closer to the base stations, the reception of the channel
remains error-free and the video quality would be lowered due to the lowered
source rate. This same trade-off also applies to other, non-video applications
that the F-BSCH can support. Lowering the‘ payload rate supported by the
channel increases the coverage at the expense of decreased download speed
for these applications. The balancing the relative importance between video
quality and data throughput versus coverage is objective. The configuration



that the F-BSCH can support. Lowering the payload rate supported by the
channel increases the coverage at the expense of decreased downl oad speed
for thesewapplod@sti ons. The bal ancing the rel ative inport ctaSoysween vi deo
gqual ity and data throughput versus coverage is objective. The configuration
WD 03/ 030453 PCT/ US02/ 31774 12 chosem=seeks an application-specific

optim zed configuration, and a good conprom se anong all possibilities.

[ 1050] Thehgswerl caeksahe ApplidatieonfspaSiid bptimizddRONfighiatidAS| L RAgyHeL er .
The fol |l ow ng assunptions nmay be used in designing a system supporting

br oadcast CNRAYMSEABPRI QH(P@lSH'le@eﬁo t he exenpl ary enbodi nent: (1) the
t t d '
qual ty; "PReeRo, Hpationd BB or M3 F BT S MmN RS TR P e <o

i ncl ude t ke JJ’@II@Nhﬂgt assmpaen$)ernay>aié<e:lsedvmr besiginiry Taheyﬁﬁl?l Bappeiting (3)
t he average overhead for. all |ayers ﬁ%ween RTP and t he Pfé sical layer is

appr oxi maPEQACRS! ranginissionsAccorqing te theexemplary emhadiment: £1)she teraste
overhead psadadiaid®s BL}KNS, hﬁﬁféﬁr[?rov[dégf’&ﬁ e{d&epﬁﬁ)lé’m ﬁtﬁé{lﬁ”@dﬁﬂﬁ

for non-video broadcast services maxi mum e suppor
However , $tEggmingheddepssviokbe, theybaydad raiects asdumeddo I{mrpjadeuthe aRs®-bit
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contr ol | edysrciesinechdTPaNd Bld PhysietiNa)drad appeéRfiatelf®4, fsttﬁﬁb 8
subscri ptlgn I s needed by the tg I’ECEI% thep%gerw ceeﬁ g% E?as

t he cont e!Pﬁ‘CKﬁf PhsR b%@ﬁffﬁt$@h‘ frriaeiavediaast esed hy e M&J)ﬂ%laUrfaaéer/e the -

content. ev o] rated t ough
adver ti shos1Ley B e eerirlEyiEhbb iy e, iRe hpa T sBhites el
exanpl e, maxmmgaﬁmwuapohe@ss csalnkltps t Huveavielr! athnyosthehipoBsiblee a)'ilbudl 05
wll pay the servi r ovi de For control I ed access, ﬁe M5 users
subscri be{& P%@Wsé‘fng%aéﬁﬁ l&orresponding fee to receive the

broadcast service. Unsubscri bed users are not being able to receive the
HSBS service. Controlled access can be achieved by encrypting the HSBS
t ransm ssbubpgatiptioniodalst hat only the subscrl bed users can decrypt the

Content . JF053) CoXokES o b b GC R Bl e o o PG
service, including free access, controlled access, and partially controlled
access. For free access, no subscription is needed by the to receive the
service. The BS broadcasts the content without encryption and interested
mobiles can receive the content. The revenue for the service provider can be
generated through advertisements that may also be transmiited in the broadcast
channel. For example, upcoming movie-clips can be transmitted for which the
studios will pay the service provider.

[1053]  For controlled access, the MS users subscribe to the service and pay
the corresponding fee to receive the broadcast service. Unsubscribed users are
not being able to receive the HSBS service. Controlled access can be achieved
by encrypting the HSBS transmission/content so that only the subscribed users
can decrypt the content. This may use over-the-air encryption key exchange
procedures. This scheme provides strong security and prevents theft-of-
service.

[1054] A hybrid access scheme, referred to as partial controlled access,
provides the HSBS service as a subscription-based service that is encrypted
with  intermittent  unencrypted  advertisement  transmissions.  These



service. [1054] A hybrid access schene, referred to as partial controlled
access, provides the HSBS service as a subscription-based service that is
encr ypt edwowBbo4sht erm tt ent unencrypted adverti senment tr®cIHiseyBUNE. These
WO 03/ 030453 PCT/ US02/ 31774 13 advertisenents may be intended to encourage
subscriptions to the encrypted HSBS $grvice. Schedule of these unencrypted
segnents could be known to the M5 through external neans. HSBS Service

Opti on [ kAESHtisehentdShEs be intmdeptt icosndcurs 'snuﬁdcr?mor(sl’)o thePBAGPBRIY St ack;
(2) optiogns.in the rotocol stack; and (3 roce

res for settln up and
synchr onir 35 SERiCes epghedul e?ﬁ@“%ﬁ%‘ﬂ@ﬁ!&ry@@ﬁ(wgmﬁfﬁﬁ aowlg heoknaven E)(&f@pl ary
enbodi ne FIG. 3 and 4. As illustrated in FIG 3, the
pr ot ocol 'ﬂﬁSSf[tlgrg Mé?fé’rﬁélfrﬂeéﬂ?o the infrastructure elenent, i.e., M5, BS,
PDSN and CS in the exerrpl ary enbodi nent. [1056] . Continuing with FIG 3,
for the app of the M5, the protocol specifies audi o codec,

I l.on | ayer
vi sual cé&H égmgﬁég any visual profiles. Additionally, the protocol
specifie | 0 THARIPES s RECH R I Y NLRIP {5 used.
For the ﬂggr?gport | ayer ? ﬁlﬁ% 'Oégaerf@%cg?d@p ﬁ?otéé@astﬁk t t agram
Pr ot ocol optipR iporthe leoe@lcua’tad;ly leawge(3pf pocedividsi Sor ssemngfjl api layldt he

pr ot ocol curit ter are provided,via o of-

channel SSV\%%H&?E@'Q q”sepzj ﬁﬂgt P4 ?%'a%tgﬁlél%ﬁcgéd'ﬂﬂtw t

net wor k bﬁmaurﬁmqsfumra&éwm Pideagiand a0TRs ARStraPR AT ke ﬁﬁs&sld' ng to
one enbodi nent, at the link layer, data packets are conp resseg and then an

appr opr i 886K1S BRSGIGC fn HiedabasirycClupp Flesentol.e.h MS,BS, E@Wa%ﬁeﬁ inthesage
Flow [ 10 L ates the call flow of one enbodi nent for a given
system ?%%ngﬁa%e Oled @éﬁt{ emincludes a M5, BS, PDSN and CS, as listed on

t he hor[miﬁq al @snBnuihewithr FIG.aB, dai she eppplieatiors 1aysr of e Hie tHeer or MBS
s a subgq? er tg t he HSBS éerw ce. At tinme tl1 the M5 and CS negotlate
the subBHPH i heECHIESURKE Fadeq ndsRloeRASEs tass ielli 8%, aneyistrbPrajies.nvol ves
exchangeaqaiensmy), thenprstscal sfasfiod Ratlio KE%Rsp6it “ProtdSSYH) p&fiEhy' N9 the

br oadcast
types when RTP is used. For the transport layer of the MS, the protocol

specifies a User Datagram Protocol (UDP) port. The security layer of the MS is
specified by the protocol, wherein security parameters are provided via out-of-
band channels when the security is initially associated with the CS. The
network layer specifies the IP header compression parameters. According to
one embodiment, at the fink layer, data packets are compressed and then an
appropriate framing protocol is applied to the compressed data.

Message Flow

[1057] FIG. 4 illustrates the call flow of one embodiment for a given system
topology. The system includes a MS, BS, PDSN and CS, as listed on the
horizontal axis. The vertical axis represents the time. The user or MS is a
subscriber to the HSBS service. At time t1 the MS and CS negotiate the
subscription security for the broadcast service. Negotiation involves exchange
and maintenance of encryption keys, etc., used for receiving the broadcast
" content on the broadcast channel. The user establishes a security association
with the CS on reception of the encryption information. The encryption
information may include a Broadcast Access Key (BAK) or a key combination,
etc., from the CS. According to one embodiment, the CS provides the



content on the broadcast channel. The user establishes a security
association wth the CS on reception of the encryption infornmation. The
encrypti owo o3fb@ssmat i on may i nclude a Broadcast Access KepCTBAK)/310r74 a key
conbination, etc., fromthe CS. According to one enbodi nent, the CS

provi des the WO 03/030453 PCT/ US02/ 31444 14 encryption information over a
dedi cated channel during a packet data session, such as via PPP, WAP, or

ot her outerfrypiRndinferhizaids. olckQbbdibhtdd BRarind| tdiginyta puoRst dathsdshion,
br oadcast channel and starts to receive packets. At this point in tine,
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PCF 310, & tfifs kPCNRE t4thdndS provides this information periodically to the MS to
ensure the ongoing security of the broadcast. At time t5 the MS receives the
broadcast content from the CS. Note that alternate embodiments may
incorporate alternate compression and decompression methods that provide
efficient transmission of the header information.  Additionally, alternate
embodiments may implement a variety of security schemes {o protect the
broadcast content. Still alternate embodiments may provide a non-secure
broadcast service. The MS uses the encryption information, such as the SK, to
decrypt and display broadcast content.

Access Network

[1059] A general access network topology for a system 300 is illustrated in
FIG. 5 having a CS 326, two PDSN 320, 322, a PCF 310, a co-located PCF and
BSC 312, and three BSC 302, 304, 306. The CS 326 is coupled to the PDSN
320, 322 by way of an IP cloud 324. The IP cloud 324, as well as IP clouds 314
and 308 are basically a configuration of interconnected routers that form an 1P
path from the CS to various recipients of data from the CS. In the IP cloud 308



BSC 312, and three BSC 302, 304, 306. The CS 326 is coupled to the PDSN
320, 322 by way of an IP cloud 324. The IP cloud 324, as well as |IP clouds
314 and B033ms@sbasi cally a configuration of interconnectred/usousers t hat
forman IP path fromthe CS to various recipients of data fromthe CS. In
the 1P cloud 308 WD 03/030453 PCT/ US02181774 15 a virtual tunnel, referred
to as an A8 tunnel, is forned for transmtting information fromthe PCF
310 to th@ EBuatoirael relermedciaoas aheA8 ulunep!, isayoriseed: fGREransmiting A
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provi ded fddresqiaid©f the IPomm:l@rhSJod\ given PDENGREOsgartieipatesyinf mattiscasti s
enabl ed. Plfx%lnbcoqtthgsne BLCKGQS. After compression, the PDSN 320 places each packet
in an HDLC frame for transmission. The HDLC frame is encapsulated by a
Generic Routing Encapsulation (GRE) packet. Note that the GRE
encapsulation forms the A10 tunnel described hereinabove. The key field of the
GRE packet header uses a special value to indicate a broadcast bearer
connection. The GRE packet is appended with the 20-byte IP packet header
having a source address field identifying the IP address of the PDSN 320, and
destination address field uses a class-D multi-cast IP address. The multi-cast
IP address is the same as the one used by the original IP packet from CS 326.
The packets delivered in the broadcast connection are provided in sequence; in
one embodiment the GRE sequencing feature is enabled. Duplication of the IP
multi-cast packets is done in multi-cast-capable routers. Note that according to
an alternate embodiment, the IP cloud 314 implements point-to-point, or uni-
cast, tunnels to individual recipient PCF(s). The decision to us a multi-cast link
or a uni-cast link for this connection point is made at a higher layer, wherein the
UC tunnels provide increased security, and the MC tree provides efficiency.



mul ti-cast packets is done in multi-cast-capable routers. Note that
according to an alternate enbodinent, the IP cloud 314 inplenents

poi nt -t 0-WOi0A030463 uni - cast, tunnels to individual recipPEMUSPLE(739. The
decision to us a nmulti-cast link or a uni-cast link for this connection
point is nmade at a higher |ayer, wherggn the UC tunnels provide increased
security, and the MC tree provides efficiency. WO 031030453 PCT/ US02/ 31774
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Multi-cast Service

[1063] One type of broadcast service is referred to as Multi-cast (MC)
service, wherein a MC group includes those users that are participants of the
MC session. The MC content is intended only for MC group. One MC service
“Group Call (GC)” wherein a “GC group” includes those users that will be
participants in the GC, wherein a group of users is identified for a given MC
content. The group of users may be referred to as a MC grodp. The MC
content is intended only for the MC group members. Each active user in the
MC group registers with the AN. The AN then tracks the location of each
registered user, and targets transmission of the MC message to these locations.
Specifically, the AN determines a cell, sector, and/or geographical area within
which each of the users of the MC group is located, and then transmits the
message to PCFs associated with those cells, sectors, and/or geographic
areas.

[1064] As opposed to some other type broadcast services wherein the BC
message is transmitted without knowiedge of the location and activity of the



Specifically, the AN determ nes a cell, sector, and/or geographical area
within which each of the users of the MC group is |ocated, and then
transm t swoha/3message to PCFs associated with those cel | CTaS02/81734 and/ or
geographic areas. [1064] As opposed to sonme other type broadcast services
wherein the BC nessage is transmttediz t hout know edge of the | ocation
and activity of the WO 03/030453 PCT/ US02/ 31774 17 recipients or
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bet ween tQ§ thsiCsands MU coatent in the form of a MC IP packet. The MC IP packet is
then routed through the MC tree to the original router. This sends one copy of
the data to each network interface with members registered for the MC content.
A common broadcast media in a computer network is an Ethernet hub that
connects multiple users to a same information stream.
[1066] The combination of the Internet and IP networks with wireless
communication systems introduces several distinct problems. One problem is
routing the information from the IP network through the wireless network.
Several of the interconnections are predefined in a wireless system. For
example, as discussed hereinabove, the interface between the BSC and PCF is
defined by the A8/AS connection. Similarly, the PCF to PDSN connection is
defined by the A10/A11 connection. One embodiment forms an internal MC
iree between the PDSN and PCF, and forms an external MC tree between the
PDSN and the CS. The PCF then forms specific tunnels to the various BSCs
that request the MC content. This embodiment, discussed hereinbelow,
provides efficiency of operation. Another embodiment forms the external MC
tree between the PDSN and the CS, while setting up tunnels from the PDSN to



defined by the A8/ A9 connection. Simlarly, the PCF to PDSN connection is
defined by the Al O All connection. One enbodi nent forns an internal MC
tree betvwern3wnbmsPDSN and PCF, and forns an external MC tPeag/user/swen t he
PDSN and the CS. The PCF then forns specific tunnels to the various BSCs
that request the MC content. This enbd8i nent, di scussed herei nbel ow,

provi des efficiency of operation. Another enbodinment fornms the external MC
tree bet\@ash ingivigBENPAI thaleisCR) reteive thet M geanpentunidiis dmboditteat PDSN t o

WO 03/ 03 PCT/US02/ 31774.18 each individual PCF that is to receive the
MC cont e%ﬁé‘%ﬁlﬁf’ge@ﬁ‘@oﬁ‘?rﬂwm PBYi des secure communi cati ons. [ 1067]
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(as described herei nabove) and other routers passi ng dat
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[ 1069] Canti nujn h FIG 5, the PDSN 320 and 322 are in comrunication

wi th-POFS28 AchAd2 yie analP gloud 32 oNNede thadreSnd6 alrswpomuuicates véih | P
cl oud 3éfnerB]§SN§) ot WHdWHLAThE TP WIGRY 324 AL GES AlddHhgBFatloRWiSoterguch as

mul ti-ca
such as muiti-cast routers (as described hereinabove) and other routers for

passing data transmissions through the cloud 324. Transmissions through the
IP cloud 324 are IP communications. The routers within the IP cloud 324
accesses communications, such as BC messages and MC messages, to target
recipients consistent with the Internet Engineering Task Force (IETF) protocols.
[1069] Continuing with FIG. 5, the PDSN 320 and 322 are in communication
with PCFs 310 and 312, as well as other PCFs not shown, via another IP cloud
314. The IP cloud 314 includes a configuration of routers, such as multi-cast
routers and other routers for passing data transmissions through the cloud 314.
- Transmissions through the IP cloud 314 are |P communications. The routers
within the IP cloud 314 accesses communications, such as BC messages and
MC messages, to target recipients consistent with the Internet Engineering Task
Force (IETF) protocols. Further, the PCF 310 communicates with the BSC 304
via still another IP cloud 308. The IP cloud 314 includes a configuration of
routers, such ‘as Multi-cast routers and other routers for passing data
transmissions through the cloud 314. Transmissions through the IP cloud 314
are IP communications. The PCF 312 also operates as a BSC and is in



routers and other routers for passing data transm ssions through the cloud
314. Transm ssions through the I P cloud 314 are |IP comuni cations. The
routers wiotohiospsshe | P cl oud 314 accesses conmuni cati ons, PEXAIs0z317BC
nmessages and MC nmessages, to target recipients consistent with the

I nternet Engi neering Task Force (IETH protocols. Further, the PCF 310
comuni cates with the BSC 304 via still another IP cloud 308. The I P cl oud
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mul ti - caglestiRfaisttipois. Iftthe dastination adﬂrmen‘f the ;mrmrtertht leeadertis paimitcast unnel .
Note that _all these are done iH t he sane

d. For, exanpl ? in IP
cloud 3147 addiessartle RIPEPH ag ﬁ”@?eﬂtp%lﬂbq E@Bfg”?ﬁlhéfd& g%é n‘%‘lt'%d for ns
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) t he connection nmethod used in oud 324
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| nformatl on, referred to as the payl oad. Note that the configuration of
FIG 8 m;‘)hls)gs gootrasied with the connection method used in cloud 324, wherein no
GRE tunneling is used and the original multi-cast IP packet is transmitted.
[1070] In the exemplary embodiment, the CS 326 configures an HSBS
channel with knowledge of a multi-cast IP address to be used in the IP cloud
324. The CS uses the MC IP address to send the HSBS content information,
referred to as the payload. Note that the configuration of FIG. 8 may be used to
broadcast a variety of BC services.
[1071] To form a tunnel, the message is encapsulated within an external 1P
packet. As the encapsulated message transmits through the tunnel, the internal
IP address, i.e., IP address of the original IP packet, is ignored. The
encapsulation changes the Internet routing of the original IP packet. In the
exemplary embodiment, the MC tunnel routes the BC or MC message through
the MC tree between PDSN and PCF.
[1072] In the exemplary embodiment, the PDSN 320 and the PCFs 310 and
312 are associated with an MC group. In other words, MC group members are

located within cells, sectors, and/or geographical areas serviced by the PCFs



broadcast a variety of BC services. [1071] To forma tunnel, the nessage is
encapsul ated within an external | P packet. As the encapsul ated nessage
transm t swolwsosghs t he tunnel, the internal |P address, i PET/USOR3EAAr ess of
the original IP packet, is ignored. The encapsulation changes the Internet
routing of the original |IP packet. Inophe exenplary enbodinent, the MC
tunnel routes the BC or MC nessage through the MC tree between PDSN and
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422, 424, 434, and 450 are considered | eaves of the MC tree 400. Two nmin
br anches '8PRek or med via routers 404 and 406. On the first main branch is

anot her ﬁﬁégﬁj; t fYQuUghillusvaes #MC 13t 4bo bedagd gaumebn,emdmd Atudtigiewo
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net wor k. tfed 468 2aMRVE mdie brandieeuredairhed oiay fattetshiD4rand 496. On the first
main branch is another branch through router 410. On the second main branch
are two subsequent branches: one through 430 and another through 432.
[1074] In one embodiment, the tree 400 has a CS as a source. For a
broadcast service wherein the broadcast message originates at the CS, the
source 402 is a CS. In an alternate embodiment, the source may be another
apparatus in the network. For example, for a group call service the message
content may originate with another user, wherein the BSC associated with that
user is the source of the MC tree. Additionally, there may be a group call
manager function in the network that receives messages from a member then
forwards the messages through the MC tree to the Group Call members. In
each of these cases, the tree provides a pathway for providing same information
content to multiple users while conserving bandwidth and avoiding redundant
duplication and processing of information. As another example, in a Many-to-
Many (M-to-M) MC application, wherein any number of hosts send to the same
MC group address, as well as receiving therefrom, the BSC associated with the
user originates the MC content as the source of the MC tree. Additionally, there
may be a MC application that has network entity that receives messages from a



content may originate with another user, wherein the BSC associated with
that wuser is the source of the MC tree. Additionally, there may be a group
call mamagas/oBussti on in the network that receives nessa@e3/fSonsmrad menber
then forwards the nessages through the MCtree to the G oup Call nenbers.
In each of these cases, the tree provifles a pathway for providing sanme

i nformation content to nultiple users while conserving bandw dth and

avoi di ng nhegHpsoak ' ' | ' ' ot her
exanple, in a I\/anyc-’ %@P@%Fn%éﬁﬁﬂ}egm%i R% Z@E‘?‘@’aﬁ%@%@%?@'&”@%u er of
hosts senénamabense sane MC group address, as well as receiving therefrom

the BSC a l.at i t,h.th user ori.qgi s the MC content as the source
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menber and then forwards the nessages through the MC tree to the group

nmermbers. [eBSYINeFBEC and|a Rk .at B sresemaydneiodef multiple B8Gs.n@iblanpssages
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e to nultiple recipients wthout setting

for sending a BC sa | u
poi nt - t o- BB'%?ﬁCt'o@ﬁgﬁiﬁ 8@9@?’3 PRE gy buids BHMC dresobeiweensatdeat QnEeBBEet ween
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PDSN, wherein according to on one 1 nterna
may flow ateardifly imohe emboBiD®Mt, ione. intdrhal mult-casi yreendab iy froughee) .

Addi ti ,th cess,, 500 bujl ds anot her tree between at | east one
PDSN and_ QKoo DR, A" Hhals s 81 ATe Y PRt PEisNAGCiio0RbY T prosesadcast
servi ce 0500 bailgske@tHEMG hleé%ét%eég a Ne&dtGond F’D;%lg *hﬁgegr@@dcﬁ?et trgg o BC

message to a _transm ssion range. irst step process

det er m nedayiecluda mutiipleiRIASNange of cel | (s), sector(s), and/or
geogr aphi re r } SSI of the. BC npssage. .Tg:? tansqi ssi on
range i nf@?zgil | oﬁﬁ%?sb@%gggégg%m%dé_)fgﬁel\ﬁfnbpg'@erggﬁ‘ééfﬁ%gI"I’ 1G; zéﬁtt%i cation
of the tbmasoasisoba B@npessatento bi Bandrhsiopardeol At RefidE sidieso2 the MC
tree is built fromthe | eaves to the base. The BSC sends a broadcast
i ndi cat orPP§esH U Hetgrmines the transmission range of cell(s), sector(s), and/or
geographical area(s) for transmission of the BC message. The transmission
range information is used to build an MC tree. Specifically, identification of the
transmission range identifies the leaves of the MC tree. The MC tree is built
- from the leaves to the base. The BSC sends a broadcast indicator to the PCF at
step 504. The broadcast indicator is a signaling message to alert the PCF that

the BSC wants to receive the broadcast. The process then builds a first

connection between the BSC(s) of the transmission range and the associated
PCF(s) at step 505. The connection is a GRE secure tunnel between each BSC
and PCF pair. The process then builds a MC tree between the PDSN and the
PCF at step 506. The transmission range identifies the PCF(s) for BC
transmission. Each PCF within the transmission range initiates the MC tree by
registering with a neighboring Multi-cast router. According to the exemplary
embodiment, the process then builds another MC tree from the PDSN(s) to the
CS at step 508. At step 510 the CS sends the BC message to the PDSN(s),
wherein the BC message is encapsulated in a MC IP packet. The MC IP packet
is addressed to the MC IP address and identifies the CS as the source of the
packet. The MC IP packet address indicates delivery to any of the PDSN in the



step 504. The broadcast indicator is a signaling nmessage to alert the PCF
that the BSC wants to receive the broadcast. The process then builds a
first cowpass@ss bet ween the BSC(s) of the transm ssion Pemgsoasti7s he
associated PCF(s) at step 505. The connection is a GRE secure tunnel

bet ween each BSC and PCF pair. The prgcess then builds a MC tree between
the PDSN and the PCF at step 506. The transm ssion range identifies the
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i ndi cat eq1 oan veNpte mhatmyt thfis tpeintpsKaccammedal® iy baodad egslyiN®B1774 22

{VF aE/reregetsjgé ‘égngNéf ﬁé %E@gﬁort@\?sﬁéﬁ@r@ ?qﬁg Ega%e%%vr a the
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message to users in respective covergﬁe areas at ste [107 Note t hat
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mul ti pl e BISCspiovidesgéiieienas edis ttaé IROF ranly hransedts the BCamsssage 100ORE bet t er

connection_w thout |osing the transm ssion. i O t he use of an
anchor H@ﬁcppé’ﬂ/ﬁhééﬁe%?qged“@b{a? %1@" é”@@”'ﬁ@ ther ﬁgkg/s the BC message to
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FI G 8|I es e process 550 building an MC tree froma PCF to a
PDSN. At tet2POEN MetdCE52dheREK segistars wil thextex aeighiaringdIwiiieast cast

router. The . re tration.wth, t i Qi -
regi strat fob'itﬁrcﬂtﬁ% feg'aﬁ%‘m LN EW Mé’hb‘é?sqgg EWC}H&. gersngrréggh? E?@ghal th the
next s “Cc\ﬁﬁéﬁ‘e‘i’r? chON eémber BE thé&ehain Riginsred With tthe Nt suecessiver muten

further involves identifying the registering PCF as a nenbelfangg ven MC

group andT hetwg@tatlon tre Mabkea é@lﬂ?"esf%tﬂef dnyglyesddept of the
MC group. regrsterrng NHCE Ys & ASmber of a given MC group and a target of any IP

packets addressed to the MC IP address of the MC group. Note that for a BC
message, the MC group may be considered the target range. At decision
diamond 554 if the Multi-cast router is registered, the process ends as the MC
tree is complete. If the Multi-cast router is not registered, i.e., not part of the MC
tree, the Multi-cast router registers with the next successive neighboring Multi-
cast router at step 556.

[1079] FIG. 9A illustrates the flow of a BC message through multiple MC
trees, as described in the process 500 of FiGs. 7 and 8. FIG. 9B illustrates the
corresponding signal flow of information, i.e., broadcast message processing.
As illustrated in FIG. 9A, the BC message originates at the CS 326. The
original message is considered the payload. The CS 326 encapsulates the
payload by applying a MC IP to generate a MC IP packet. The MC IP packet
indicates the CS is the source of the packet and the destination is given as the
MC IP address. The MC IP packet is sent to the next router hops on the tree.
In other words, the MC IP packet traverses the tree from the source or root of

the tree outward toward the leaves. For clarity, a single PDSN is illustrated,



nmessage, the MC group may be considered the target range. At deci sion

di anond 554 if the Multi-cast router is registered, the process ends as the
MC tree wOsos@abete. If the Multi-cast router is not regipsordarsez317v4e., not
part of the MC tree, the Milti-cast router registers with the next
successi ve nei ghboring Milti- cast rouger at step 556. [1079] FIG 9A
illustrates the flow of a BC nessage through nultiple MC trees, as
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MC CFP to and 312, each part of the MC tree. Each of s 310 and
312 pr ocesespective PCicas thedsoutce @ mB;%GdP@ddﬁﬁfea% thedeslinatigy( dYotesuch as

to BSC 304, .wherejn_the result a | ing the
raspoct | viiabeRchER R hradnl ille fREE ol BodslL B5EL " ATy el e 1
Note t hafics e ladBfdssifdyis fusea untll the htedsuge elriveésoat thdi RCEU dHroBSBe. PGE
illustrated, the MC I'P addressing is used until the messré_%e arrives at the

PCF. Fr omia e eraFusarothinembiedinieat usassesusbimalipt UGseneCions t unnel s or
uc connecﬁdgbsj . FIG. 9B illusirates the corresponding signal flow, wherein the CS

initially sets up a HSBS channel. At time 1 the GRE tunnel is set up between
the BSC and the PCF. At time t2 the PCF registers with the neighboring Multi-
cast router using IGMP. At time 13 the PCF confirms the GRE tunnel set up with
the BSC. At time t4 a MC Routing Protocol (MRP) is used to register Multi-cast
routers between the PCF and the PDSN. At time t5 the PDSN registers with the
neighboring Multi-cast router. The process forms the external portion of the MC
tree. Each of the levels of the MC tree, i.e., CS to PDSN, and PDSN to PCF,
may be considered an individual MC tree or the entire structure from CS to PCF
may be considered one tree. At this point the BSC is setup to receive BC
messages via MC IP from the BC CS for the given HSBS channel.

[1081] FIG. 10 illustrates an alternate embodiment of a process 700 for
transmitting a BC message. The process starts by determining the transmission
range of the broadcast at step 702. At step 704 a UC connection is set up
between the BSC and the PCF. The UC connection may be an A8/A9 IP
connection. Similarly, a UC connection is set up between the PCF and the
PDSN at step 706. In contrast to the process 500 of FIG. 10, no MC tree is built



[1080] FIG 9B illustrates the corresponding signal flow, wherein the CS
initially sets up a HSBS channel. At tine t1 the GRE tunnel is set up

bet ween wbe3B8@5and the PCF. At tinme t2 the PCF regi st er $CRUSa2/517e4

nei ghboring Multi- cast router using IGW. At tinme t3 the PCF confirns the
GRE tunnel set up with the BSC. At tigge t4 a MC Routing Protocol (MRP) is
used to register Miulti-cast routers between the PCF and the PDSN. At tine
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multiple MC trees, as described in the process 700 of FlI 10. FIG 11B
i | | ust r at Wscenteast dopreagss RIS BliGyalthe pigass TQ¢ byiles: a MG tieedetwsehadcast

message p{h%ce@§i BHd the PDSN(s), but incorporates poini-to-point secure tunnels
between the PDSN(s) and PCF(s), as well as between the PCF(s) and
individual BSC(s). The user of point-to-point connections provides additional
‘security at the expense of processing and bandwidth considerations. |
[1084] As illustrated in FIG. 11A, the BC message originates at the CS 326.
The original message is considered the payload. The CS 326 encapsulates the
payload by applying a MC IP to generate a MC IP packet. The MC IP packet
indicates the CS is the source of the packet and the destination is given as the
MC IP address. The MC IP packet is sent to the next contacts on the tree. In
other words, the MC IP packet traverses the tree from the source or base of the
tree outward toward the leaves. For clarity, a single PDSN is illustrated,
specifically PDSN 320, however, the MC tree may include any number of
PDSNs each identified by the MC IP address. The PDSN 320, and any other
PDSN in the MC tree, compress the MC IP packet and apply a framing protocol,
such as HDLC, to form a Compressed Framed Packet (CFP). The CFP is then
enca[;sulated by a GRE protocol to form a GRE packet. The resulting GRE

packet is further encapsulated according to a Uni-Cast (UC) IP, resulting in a



In contrast to process 500 of FIG 7, the process 700 builds a MC tree
between the CS and the PDSN(s), but incorporates point-to-point secure
tunnel s Wwetwmanss he PDSN(s) and PCF(s), as well as betwe®cTtuse2/BPCH s) and
i ndi vi dual BSC(s) The user of point-to-point connections provides

addi ti onal security at the expense @5 processing and bandw dth
considerations. [1084] As illustrated 1n FIG 11 A the BC nessage

origi nat h B yl oad.
S A i K e A A SRl e S
| P packetPDSNe32CasRhe sokete anddispacidis RGE asShesletsheatwur kethefexameplpacket

and the dest.inati.o P a

sent to tifestraied i Egﬂ c1tgl sﬁe%ﬁ%éltq %%dvcﬁﬁse%ﬂ}f‘em}% tqwﬁggmgﬁgcket
traversesg{gie Eafcﬁeoff P@Ffbt:m) 8RYB4L Hochsses fe iddRivedr8€ OFPVIArLsingikar d t he
| eaves. For clarity, a single PDSN'is illustrated, specifically PDSN 320,

hﬁwever magnBCtQ rth@hl?&SNl &Zﬂ udleersiry theimesultant paeheihis aade BaEnPaghatd by
t MC IR T PDSN
A e AR o

form a ?SGCFIGV aﬂ@ iftRekRs {He Edrredpendivg s.gsnammw whemhs that@8 by a
protocol to forma packet. The resultin acket further
encapsul dndiglly sets dPngy HSB% Q‘Jﬁﬂn@asﬁt time t the B ﬁ?ﬁsn'éo the 9% t@aneJ30453

PCT/ US02/ 3 BeiEbnihe %B%F%%e PoF. Uk 1fifie o BUTRICES PR LeR C’Tﬁggﬂi’% ‘ﬁ%nelThe uc

CFP identifies as the source and a specl
dest i nat i lsstwelen POFE axcainel RDSNL |Attimat@the HNBcorlﬂmm thel*@REDthethpasses

th UC CFPs t CF 10 d 310 d. 312 th
Fecei ved WRWARRNEPRF s e U THEHRER 5TETHE GRENUBDS! Selitbr eTh 166 B Sesul t ant
packet | SAﬁtHg BSthe FHSN us'e@!qewwrmﬂﬂph@ jbﬁﬁﬁ%bmv@sf’@;o Noge Sieatr ce ahd

a BSC as t stination. [1085] FIG 11B | ustrates the correspondl ng
si gnal f i, inilkedrpriocessing GBayumpleraem’tyl%MFstQuﬁh% finsB®WeRnnidle pmcassne t 1

t he BSCstsu t unnel t t2 the
PCF PCF s@(’é‘s ‘E‘ G&@% né?t %&U@eﬁ%&d tﬁ§ ﬁﬁg'\gog\fh@f’g% th@t%é?ﬂg PDSN
confirms gdyfp %EebémeeBcsfﬂéssag@swlé MChe 6. thatBCi 08 fortHehgiveeHSBST i r s
GRE tunnel set up with the BS At time t5, the PDSN uses IGW or MRP to

join a mehanngkst group. Note that the initial processing nmay inplenent
QW to tﬁ%sfsﬁrStAcrc%%lﬁb to' Bffe RR5&diment, for BC service processing, the CS

configures an HSBS channel using a local mechanism. The CS uses the MC IP
address to send the HSBS content. The HSBS configuration results in the CS
sending HSBS content to the corresponding MC group. The content is sent in
the format of IP packets having the source IP address of the CS and the
destination IP address as a MC |P address.

[1087] The BSC then decides to add an HSBS channel on a given broadcast
channel. The broadcast channel is to be transmitied over a set of cells/sectors.
The mechanism in the BSC to add an HSBS channel to a broadcast channel is
implementation-specific. One example of such a mechanism is an interface that
enables HSBS channel configuration on the BSC, such as an Operation
Administration & Management (OA&M) interface. The BSC uses the local
mechanism to setup the HSBS channel, using information such as the
HSBS_ID of the HSBS channel and the MC IP address corresponding to the
HSBS content.

[1088] The BSC sends an A9-Setup-A8 message to the PCF. In the A9-
Setup-A8 message, the BSC sends A8_Traffic_ID parameter that contains



fornms the MC tree between the CS and the PDSN. At this point the BSCis
setup to receive BC nessages via MCIP fromthe BC CS for the given HSBS
channel . WO )pA®B83 According to one enbodi ment, for BC sePe¢iTdsSopsce£ssi ng,
the CS configures an HSBS channel using a |ocal mechanism The CS uses the
MC | P address to send the HSBS conterjg The HSBS configuration results in
the CS sending HSBS content to the correspondi ng MC group. The content is
sent in $ie CS
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mechani s o setup the HSBS channel, using information such as the HSBS |ID
of the t and the MC IP address corresponding to the HSBS
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address that is used by the CS to tran mt tP SBS content . servi ce
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the BSC achieves binding of GRE A8-Key, BSC IP address and IP Multi-cast address to
properly tunnel IP multi-cast packets to a BSC.
[1090] There are several multi-cast routing protocols used for multi-cast
routing in an IP environment. The Distance Vector Multi-cast Routing Protocol
. (DVMRP) is specified in RFC 1075 by D. Waitzman, C. Partridge, S.E. Deering
on November 1, 1988. The Protocol Independent Multi-cast-Sparse Mode
(PIM-SM) is specified in RFC 2362 by D. Estrin, D. Farinacci, A. Helmy, D.
Thaler, S. Deering, M. Handley, V. Jacobson, C. Liu, P. Sharma, L. Wei in June
1998. There is also Multi-cast Open Shortest Path First (MOSPF), specified in
RFC 1584 entitled “Multi-cast Extensions to OSPF.” By J. Moy in March 1994.
[1091] Continuing with FIG. 11B, a GRE connection is set from the BSC to
the PCF, wherein a GRE tunnel set up message is sent, such as illustrated at
time t1 of FIG. 11B. In the GRE set up message, the BSC sends a Traffic_ID
parameter containing, the GRE key, and the IP address of the BSC entity
terminating the connection for the HSBS channel. The IP_Multi-castAddress, is
added to the Traffic_ID parameter. The Traffic_ID parameter may include a
variety of other information. The IP_Multi-castAddress identifies an IP MC

address used by the CS to transmit the HSBS content.



The nulti-cast route information propagates fromthe nulti-cast router
using nulti-cast routing protocol to the upstreamrouters, through PDSN
all the v Bo3045he CS. This sets up a nulti-cast path or pcmasot/som t he CS
to the PCF. The PCF achieves binding of GRE A8-Key, BSC I P address and IP
Mul ti-cast address to properly tunnel ofP nulti-cast packets to a BSC
[1090] There are several multi-cast routing protocols used for nulti-cast
routing irn1e92] P rnypéraiorNihe F8&chus ti FISBGebmend b B RiesBags i1B%

Pr ot ocol lé]D MRP) is specified in RFC 1075 by D. Wai t zrman, C. Partrldge

S. E. Deer iM IPoRddigsenblae MC Ibogddresnids peed de dhe egtpatieneaddress field of
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EﬁéaﬁéWaf%ﬁ?nihégﬁqﬁaéﬁﬁt%?%%cé B S der A pathe e 'GRES 2
packet t osefeenaiestinbats emswe in-Prdeldiadiseryodf pdwﬁm]czﬁpsgl ated I P packet. The
k ' ded h th 20bt | P t hea Vi ng source
Saar bos 19%1,7 MARPROBEES Blaling distnh praalonsict isam e FIRES ShANBRIdO0( t he
same MC | RBoaglds @éﬁaﬁ‘ﬁgedg{?ﬁpﬁi&%@%m IAttRIE dh%@k%e HEES BRahh&168 d8sbdifted

encapsul ated HDLC frane
with a specific frequency. To facilitate autonomous soft hand off, transmission

of the Fundamental Broadcast Service Channel or F-BSCH is synchronized in a
geographic area. This allows for combining of broadcast packets at the mobile
-station. According to one embodiment the MC tree includes a leaf referred to as
an “anchor BSC” that duplicates the broadcast content to the secondary BSC.
The anchor BSC will duplicate and send the HDLC frames to any secondary
BSC(s) over a specific interface, wherein the transmission to the secondary
BSC(s) have a constrained delay.

[1094] - FIG. 12 illustrates a method of processing of a MC message is
transmitted to a MC group. The process is for a Group Call service, wherein the
message to be broadcast may originate with a user in the system. The group
call allows a user to provide point-to-multipoint transmission. One user in the
group transmits a message for multiple intended recipients. The process 600
begins at step 602 wherein the CS determines a start time for the MC message.
The MC group subscribers register with the BSC at step 604. At step 605 the
BSC sends a set up message to the PCF. The set up message initiates the



the nenber Multi-cast router(s). Al nmulti-cast nenber PCFs receive the MC
packets. The need for sequencing is due to the header conpression in the
PDSN. ThewGRB/080363 udes sequence nunbers identifyi ng packeP€T/USaE31GRE
sequence nunbers ensure in-order delivery of packets. [1093] Miltiple BSCs
may be used to broadcast a same HSBS chgnnel to cover a certain geographic
area. In this case, the HSBS channel is associated wth a specific

frequency.fofpatfcc bt bt GRE RN @BRVSers Bid BSaNEnafBCF! WiNE THISS aftin@thd he
Fundanent al _Broadcast Service Channel or F-BSCH is synchronized ih a
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FIG 12 il {e 0 ' S rﬁgaﬁ;m'tted
to a MC gr%%%?g@hesrp@o@%%gg ?%‘_?é'gc‘ﬁ%{fg‘g gg% It?es%{:: sf%ﬁ?&%ﬁezf eiTnﬁet €
rreisisag?al t dramsnbtsdhd?"é@t meay?jgm it ﬁm?B?@WBF wmse?n?mldmat sieptem. Onm group
call allo ser .to provjde int-to-nultipoin ransnm ssion, user in
the gr ou%éa ] F%’V‘éﬁpfﬂés%é\%or"‘?ﬁﬁ?ﬁﬂ?p Q tﬁﬁt Sy m@mbﬁr%n‘f’gh'nTﬁ@
process G%rregggﬁ@l]_ﬁ%@ewggg@&]igg?ar@g%_g{ éfie CS determnes a start tinme for

the MC nessage. roup subscribers register with the BSC at step
604. At st¢@9%05 Naie tresdos enlC messagapransseitigd toca M@ GOHEp, Wee gsatp up

nmessage injti S 34,030 / (31774 formati on of a GRE
t unnel be?ﬁv\%@ﬁ&%hg}(%gcwﬁﬁﬁl @C%E&Eghgﬁzsﬁ i nd/R§1L @ BEXR fREMPRe BSC
i s part ofméves tGroloeatieh Ithaﬂibenomrr%@@ecbwthﬁﬁtwmmréé@ﬁi@hot BareRf o

bet ween the PDSN and the PCF(s). e process then builds an internal MC

tree for MMGeMessage Fapgmission: ther gisugomentyes registensovithdbe BPE oksthe up t he
o’ oo schR ISl TBanAge BiiFsaRtrECoilE MErbR Al Bameio iR,
MC nessagérejoentie aBsiGned doah&BC ahaent| nsediforsthepgidlp. calhe By BEGistdriry
geogr aphi U1 ARel BECetap 3645 TH0BE PRAKES A YL R ESRERIGY Of
transm tt gqe BE. arRE-s@teHPis thBR a®ltPpage the group member of an incoming call.
Once the group member registers with a new BSC, the system creates a new
MC tree that includes the new BSC.
[1096] FIG. 13 illustrates, in flow diagram form, a method for processing a
broadcast message or a group call in a system supporting broadcast messages
and group call messages having a broadcast channel. The process 520 is
similar to the process 500 of FIG. 7, wherein the BSC (or other element involved
in a wireless transmission of messaées) identifies a BC trigger event. The BC
trigger event may be a request from one or more mobile stations or other
wireless apparatus supported by the BSC. For example, in the system 200
illustrated in FIG. 2, the BSC may receive a request for a BC message from one
-or more of mobile stations 206. Other triggers may involve a request from
another BSC for BC service. Still time may provide a trigger, wherein at a
predetermined time, the BSC initiates a BC transmission. The BC is not
transmitted to a given BSC until the BSC recognizes a BC trigger and in
response requests the BC message.



menbers nove within the communi cati on system Wen a group nenber noves to
a location that is not registered within the MCtree or is not part of the
MC nmessagwotosasmsns ssi on, the group nenber registers with Pog/B8IZ3OM4t he
new | ocation. During a group call, the group nenber will be nonitoring the
frequency assigned to the BC channel pged for the group call. By
registering with a new BSC, the group nenber provides the systemwth the
f requency1097] t h€oBnuihlavisy FIG@M1Bs prdteiss BHE bbginpaatestepesR atprantinder of
an incomng call. Once the group nenber registers with a new BSC, the
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a content server to the requesting BSC. strates the process
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at the close of the stock exchange. In an alternate embodiment, news alerts are

broadcast on a real-time occurrence. At step 804 the BC transmission path is
set up through the network. The set up of a path may be as described
hereinabove. The content server then provides the BC message at step 806.
Upon recognition of termination trigger at decision diamond 808, the process
shuts down the BC transmission path to a given BSC. The termination trigger
event may be expiration of a time interval. Alternately, the termination trigger
may be the absence of requests from mobile station(s) previously receiving the
.BC service.

[1099] In one embodiment, a multi-cast application wherein a single host
sending to two or more receivers is referred to as One-to-Many or 1-to-M. One
example of this type of a multi-cast application may be referred to as a group
call. One embodiment of a group call is processed in a system 1000 illustrated
in FIGs. 15A and 15B. The system 1000 at a first time is illustrated in FIG. 15A,
wherein multiple mobile stations 1004 have requested a group call service from
the BSC 1002. In this case, the BSC 1002 determines that the number of users
desiring the service is less than a predetermined threshold, and therefore, the



setting up and shutting down a BC transm ssion path. As illustrated in FIG
14, a process 800 begins when the BSC, or other air interface transmtter,
recogni ze®w0oa3B&453 i gger. The trigger may be a request for PBT/se2/8i7ce from a
nobil e station or other wirel ess apparatus, or may be based on a tine
schedul er or other predictable event.3gor exanple, in one enbodinent a
given BC nessage, such as a stock quote update, nmay be transmtted each

af t er noorgg @ty JoParspsits & eddteof HRChobNE beatm. 1004 on deldicated thaendodi ment

news alerts are broadcast on a real-tinme occurrence. Ab step %Oé tge BC
transm ssinch teasmits sthesgroupp calhragsagedo el istatinne 1986 ofp BPAIINGht h may

b d .. bed, h | ngb I i C
meseage AU shanTe g pkpie, B, FENETaBg cBRrblChy B AERISERE o

di anond §f8erehherepuOREES orahay helovde tsepaRied r sucings sh @ GRAA erootheyi ven
BSC. The term nation trigger event may be expiration of a time interval.
Al t er nat elpyead BpegtetmityRa $Yite® i gger . may be the absence of requests from

nobi | e st.at i S ' I eGRl M} t:pRe C I Vhé En e
erboc ok 1081+ by P SEcBHa dmbrdftistidieh IRCFICRA SR Hhe SuinkBPY 1BDRSE - o
or nore rASKONVEFUesting fties rgeoup callsebriee taxchbdy aopreﬂetermmed)t@fesbﬁg‘srpl e of

this type of a nulti-cas lication be referr 0] u call.
One enbodfbitergiore tb?%.%oggﬁp ﬁ?%em‘tﬁk‘?gg‘ééﬁ‘ﬁsﬁ“‘a‘%?ﬁ@hmT@%Bg?%ﬂés@ at ed
in FlGs. S H¥hNRY.S obilé istatiorls 1®04,51008, waid 40@8! i n
FI G 15A,&5ﬁ?1€éﬁg}e§5@ngl ti plnyrmtEﬁalr_%gg?]ae?iﬁnonls _10040 have requested a gfoup
cal | ser\areeirffooned tdfetrBSrar@onssipn eharNal aREor i%@%@@&gbﬁ gEUer fPhes t hat

t he nunber of users desiring the service is |less than a predeterm ned
t hr eshol dM®&%P% heref ore, the WO 03/ 030453 PCT/ US02/ 31774 30 BSC 1002
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for a given system, configuration, or wireless transmitter apparatus. Alternately,
the threshold may be dynamically adjusted based on the processing of the
group call and operation of the system. If the number of active users exceeds
the threshold, processing continues to step 906 to provide instructions to each
of the mobile stations that the group call will be transmitted on a given BC
channel. V
[1102] Continuing with FIG. 16, at step 908 the BSC transmits the group call
on the BC channel. Processing returns to decision diamond 904. If the number
of active users is not greater than a threshold, processing continues to step 910,
wherein the BSC prepares copies of the group call message for each active
user. At step 912 the copies are transmitted to each active user on a unigue
dedicated channel. As discussed hereinabove, the dedicated channels may be
defined by distinct carrier frequencies or may be code divided channels.

[1103] The group call illustrated in FIG. 16 is thus performed over uni-cast
channels for a small number of users, and is transmitted over a multi-cast
channel as the number of users increases. Alternate embodiments may

implement another criteria for deciding whether to use uni-cast channels or



a predefined BC channel. Each of the nobile stations 1004, 1006, and 1008
are infornmed of the transm ssion channel prior to sending the group call
nmessage. WOL003048 net hod 900 for processing group calls i ®Criuseysrat ed in
FIG 16. A group call is initiated at step 902. The BSC determnes if the
nunber of active wusers, i.e., nunber g{ nobile stations or other wreless
apparatus desiring to participate in the group call, is greater than a
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reci pi ent §hapnelg4) 1n) elenwdsnisuisysiom arBliegpHiey MAHE-cRst Ases Pat @fssed
described hereinabove on the network side, and applies uni-cast paths to call

participants. In this way the BSC receives only one copy from the network.
[1105] Those of skill in the art would understand that information and signals
may be represented using any of a variety of different technologies and
techniques. For example, data, instructions, commands, information, signals,
bits, symbols, and chips that may be referenced throughout the above
description may be represented by voltages, currents, electromagnetic waves,
magnetic fields or particles, optical fields or particles, or any combination
thereof.

[1106] Those of skill would further appreciate that the various illustrative
logical blocks, modules, circuits, and algorithm steps described in connection
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, circuits, and steps have been described above generally in
terms of their functionality. Whether such functionality is implemented as

hardware or software depends upon the particular application and design



her ei nabove to alternate BC services, wherein a point-to-nultipoint
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conveni ent and dynam c nmethod of avoiding redundancies in the

comuni cation system Additionally, tBe use of MC trees provides increased
scalability reducing the anount of infrastructur'e required for expanding
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[1108] The steps of a method or algorithm described in connection with the

embodiments disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A
software module 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 components in a user terminal.

[1109] 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



performed with a general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a field

progr ammewbDe3®ai4e3 array (FPGA) or ot her programrabl e | ogiPCTAS02/8E74

di screte gate or transistor logic, discrete hardware conponents, or any
conbi nati on thereof designed to perfogm the functions described herein. A
general purpose processor nmay be a mcroprocessor, but in the alternative,

the procesher eﬁ‘m)bdbﬁerﬁéwlﬂﬂfmempm fropt mkespmt or Gsoope ojfltae invention.
m crocontroller, or state nmchine. processor 5 éq% nted as
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confi gur giririples$ éﬂuﬁ&bvé’lffeaatre@shsuo%drtmmmd or algorithmdescribed in
connection wth the enbodi nents disclosed herein may be enbodied directly
in hardware, in a software nodule executed by a processor, or in a

conbi nat i t re nmodul e may reside in RAM nenory, flash
menory, Q1gLnDp9?AwE%ééW?ﬂgﬁgw$, EEPROM nenory, registers, hard disk, a
renovabl e disk, a CD-ROM or any other formof storage nedi umknown in the
art. An exenplary storage nediumis coupled to the processor such the
processor can read information from and wite information to, the storage
medium In the -alternative, the storage nmediummmay be integral to the
processor. The processor and the storage nediummy reside in an ASIC. The
ASIC may reside in a user termnal. In the alternative, the processor and
the storage medium may reside as discrete conponents in a user termna
[1109] The previous description of the disclosed enbodinents is prOV|ded to
enabl e any person skilled in the art to make or use the present invention.
Various nodifications to these enbodinents wll be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to WO 03/030453 PCT/ US02/ 31774 33 other enbodi nents wi thout
departing fromthe spirit or scope of the invention. Thus, the present
invention is not intended to be I'imted to the enbodi nents shown herein
but is to be accorded the w dest scope consistent with the principles and
novel features disclosed herein.



[1110] WHAT IS CLAIMED I'S: WD 03/ 030453 PCT/ US02/ 31774 34 CLAIMS 1. In a
W rel ess communi cation system supporting broadcast transm ssions, 2 the
syst em hawpDrg/oa4bs oadcast source node and at | east one br eada®er/31774
transm ssion node, a nethod conprising: 4 recogni zing a broadcast trigger
at the broadcast transm ssion node; @gtablishing a broadcast transn ssion
path to the broadcast transm ssion 6 node fromthe broadcast source node;
sendi ng a broadcast mnessage through the broadcast transm ssion path 8 to
t he broadcast transm ssion node; agg tr@ﬂgnitting'the br oadcast nessage
fromthe broadcast transmission 1Ch&MMS2. The nethod as in claim1l,
further conprising: 2 recognizing a broadcast term nation trigger, wherein
sendi ng the broadcast nessage through the broadcast termnation 4 path to
the broadcast |hrpRf8lkessicommanitation t9sBhNSGRsbriifg besHRASE trafsmisdiddNi zi ng
the broadcast termnation trigger. 3. The nmethod as in claim1, wherein

br oad@astther sygiem ihaviagr @qbecadgassnsaurce nede|ansk adpleashtans thyoadeasive t he

br oadcast T Q .kn claiml, wherein the broadcast
trigger i‘éﬁ%?ﬂ@“&?’dﬁag%gﬁ?ﬁ%@f%@ apparatus in a wreless

commugl cat | on yg¥&diRAngEP@adcast triggbf apithedsibadc sminsfiission nbbie; system
havi ng a broadcast source node and at | east one broadcast transm ssion

node, the app&siRlishingndpreadegst ranamissiqropathde dam broadgast BRBSMISEIAN t ri gger

at thg broadcast trapsMRSHi : NRakodor establishing a broadcast
transﬁi ssion path to thrﬁe&ﬁrtgg 5@55) Sttfﬁ’gnsmr}gjgebn node from the broadcast

sour ce node; \WBndBOSOAGRIdACT MdSBAHE 1TrHagh 5hé brozattast ransmisdiorgpathbr oadcast
messag]e t hr ough thei Elg‘é)%dca%%t %ransm’ ssion eFat to the broadcast
transRi ssi on node; ' BPRACRSETRBPMISSINEAYS B9G t he broadcast message from

the broadcast transmitting the broadcast message from the broadcast transmission

10 node.
2. The method as in claim 1, further comprising:
2 recognizing a broadcast termination trigger,

wherein sending the broadcast message through the broadcast termination
4 path to the broadcast transmission node is terminated in response to
recognizing the broadcast termination trigger.

3. The method as in claim 1, wherein broadcast trigger is a request from a
2 wireless apparatus to receive the broadcast message.

4. The method as in claim 1, wherein the broadcast trigger is a time of day.
5. A wireless apparatus in a wireless communication system supporting

2 broadcast transmissions, the system having a broadcast source node and at
least one broadcast transmission node, the apparatus comprising:

4 means for recognizing a broadcast trigger at the broadcast transmission
node;
6 means for establishing a broadcast transmission path to the broadcast

transmission node from the broadcast source node;



transm ssion node. 6. A wireless apparatus, conprising: 2 a processing
unit; a nmenory storage device coupled to the processing unit, the nenory 4
storage dwoicse®3Ednpted to store a plurality of instructi o®ETius02/31774

recogni zing a broadcast trigger at the broadcast transm ssion node; 6
establishing a broadcast transm ssion3gath to the broadcast transm ssion
node fromthe broadcast source node; 8 sending a broadcast nessage through

the bgoadcast mé%f@rss‘én@fhgoé*b%add&si %s@é@@ﬂ%&%h&ﬁ@ﬁ%ﬂcﬁf&%?n node; and 10
transmtting the broadcast nmessage fromthe broadcast transm ssion node.

7. In a wirel ess cdranasmigsiohgath e thenbroagpastitrangngseiop noslel andans m'dssi ons,
2 th hayi . t.l t 1 SSi ,
ret nd8” conpr 10PRR fof ERISTEGG8 ST fadst pRinoRTnt VABMARARN e 1 ¢ ot

nunber of active usgirsnhiesiohltogaroup call; 6 if the first nunber exceeds a

threshold value, transmtting the group call on a broadcast channel; and 8
if the first nunber does not exceed the threshold value, transmtting the

group caldé on ﬁbvirjegqaﬁ§ga\1@égaﬂ§db§ﬁvﬁ_gin§hannel’ wherein the at | east 10 one

dedi cat ed”‘channel poi n 0- pdi nt commruni cati on between the at
| east 2one transpiggessingnmite and an active user. 8. The net-hod as in claim
7, wherein transmtting the group call on a 2 brqadcast channel conpri ses:

| nstructing ad@ NEEQYY SIAraps Gevics Q@'R‘%KQV@JHOEQW'”Q)Hnith@eﬂpﬁmﬂ)&st 4
channgl . WO 03/ 030@&@%%5%%& té@to?elaT;B\G{e{Ti%FZBPﬂsﬁ'gcﬁcShsPﬂo?" m7,

wherein transmtting the group on at |eas one dedi cated channel
conpri ses: prgpavdnizgingreebroaplgast trigher g ihedroatitasidsssgission nedeh acti ve
user.

2" cysBom suppcatig seon g teel PR AR lh Toie Byddeieh Eindg o our ce
node node from the broadcast source node;
8 sending a broadcast message through the broadcast transmission path
to the broadcast transmission node; and
10 transmitting the broadcast message from the broadcast transmission

node.

7. In a wireless communication system supporting group call transmissions,
2 the system having a source node and at least one transmission node, a method
comprising:
4 initiating a first group call;
determining a first number of active users for the group call;
6 if the first number exceeds a threshold value, transmitting the group call
on a broadcast channel; and
8 if the first number does not exceed the threshold value, transmitting the
group call on at least one dedicated channel, wherein the at least
10 one dedicated channel allows a point-to-point communication
between the at least one transmission node and an active user.

8. The method as in claim 7, wherein transmitting the group call on a
2 broadcast channel comprises:
Instructing active users to receive the group call on the broadcast
4 channel.



and at | east one transm ssion node, the wrel ess apparatus conprising: 4
means for initiating a first group call; nmeans for determning a first
nunber ofwaaBiossuisers for the group call; 6 nmeans for tPamdarso2/si7mg t he
group call on a broadcast channel if the first nunber exceeds a threshold
val ue; and 8 neans for transmtting tB38 group call on at |east one

dedi cated channel if the first nunber does not exceed the threshold val ue,
wherein tdie  HhAlchess hs MM eIMA07 CAhSirthang At HgroupP&dinén bPtdagt nt
conmmuni cati on between the at |east one transm ssion node and 12 an active
user . 211.onendedioated| elannsdgounirisesi on syst em supporting nulti-cast call 2

L anam sei on ABASTGONERRAR of Bk, BrelTTORaTRY R 289 4Bl 1 - cas
call; determining a first nunber of active users for the nulti-cast call; 6

if the first nunber exceeds a threshold value, transmtting the multi-cast
cal | on al®br oddicuiselesh aapparaiush@dgptad fere USEr Y anyYitRless sOMABRICEaYRed t he

n | e i
dedt o8t oo VofeuppORREbiokbr fat s fisidnsc % G5t Ay Pin 2 8BIclfts |,
poi nt - t o-grl &itleastrongnirerdrhissidretowss nhé dreldss| appeiratosecam@isimg:ssi on node and

an active user. 12. The .net hog, as in cl @;i m 7, wherein transmtting the
mul ti 4cast calMeaps for initighng, 3 dugkOrOHBSABI conprises: Instructing active

users to recei iniREet i BeaBhRad&As or thecdranpehl; WO
637 030453 por/TEBST I TS tUARE a ik hulibet BPabhRAGSRS or dy nap o
trans@itti ng trheamsifaritrarsstitiingl the group calPoh adwoaderstdbdinpat iéthecfirahnel
conprises: preparing one co of the lti-cast ,call nmessage for each
active user. 14. A W%?fe@@p%t}a&@?(%%‘%i%&ﬁ‘sda%r use in a wireless
commugi cat i on mgafy fir FANSHARIAGIthE Group Ealt 683t Izt bné [deRIdEISE chamel ifhe
system havi ng a source node and at | east one transm ssion naode, the

wirel ess apparat us thefigstinsinger dopsnreirexceed thethrpshold yalie, iwhareimihe| - cast

callig at least one dedicated channel allows a point-to-point \
communication between the at least one transmission node and
12 an active user.

11. In a wireless communication system supporting multi-cast call
2 transmissions, the system having a source node and at least one transmission
node, a method comprising:
4 initiating a first multi-cast call;
determining a first number of active users for the multi-cast call;
6 if the first number exceeds a threshold value, transmitting the multi-cast
call on a broadcast channel; and
8 if the first number does not exceed the threshold value, transmitting the
multi-cast call on at least one dedicated channel, wherein the at
10 least one dedicated channel allows a point-to-point communication

between the at least one transmission node and an active user.

12.  The method as in claim 7, wherein transmitting the multi-cast call on a
2 Dbroadcast channel comprises:
Instructing active users to receive the multi-cast call on the broadcast
4 channel.



means for determning a first nunber of active users for the nulti-cast 6
call; nmeans for transmtting the nulti-cast call on a broadcast channel if
the 8 fiwetodmsmaber exceeds a threshol d val ue; and neans fPem/uSoOaBIM tti ng
the multi-cast call on at |east one dedicated 10 channel if the first
nunber does not exceed the threshold v38fue, wherein the at |east one
dedi cated channel allows a point-to-point 12 communication between the at

| east one 18I anJHeSHetbdNQ8en aRkfim ANwABHIN eransfiitting the multi-cast call on at
2 least one dedicated channel comprises:

preparing one copy of the multi-cast call message for each active user.

14. A wireless apparatus adapted for use in a wireless communication
2 system supporting multi-cast call transmissions, the system having a source
node and at least one transmission node, the wireless apparatus comprising:
4 means for iﬁitiating a first multi-cast call;
means for determining a first number of active users for the multi-cast
6 call;
means for transmitting the multi-cast call on a broadcast channel if the
8 first number exceeds a threshold value; and
means for tfransmitting the multi-cast call on at least one dedicated
10 channel if the first number does not exceed the threshold value,
wherein the at least one dedicated channel allows a point-to-point
12 communication between the at least one transmission node and
an active user.



