WD 03/ 041339 PCT/ US02/ 34807 1 SELECTI NG A PACKET DATA SERVI NG NCDE FOR
MULTI - CAST/ BROADCAST SERVI CES BACKGROUND Field [1000] The present

i nventi orwpeBaiBss39to wirel ess comruni cati on systens generariusozsso7
specifically, to nmethods and apparatus for nessage transmssion in a

Wi rel ess conmmuni cati on system Background [1001] There is an increasing
demand for packetized data services ovér wreless conmunication systens.
As traditional wreless communication systens are designed for voice
comuni cations, the extension to support data services introduces nmany
chal | enges. The conservation of bandwidth is the overwhel mng concern for
nost desi gABKESTING AURACRETT BATAI SERVING NEIPES EPR UL T84T/ BAGAITAS J dTFRYL CES
transm ssions, a single broadcast content is provided to nmultiple users.
The users are identified by a unique identifier, which is then included in
addressing information. In such a system mnultiple infrastructure el enents
may be required to duplicate th@lbéK&iRQHtN[backets so as to identify each
of the nmultiple intended receivers. The duplication of transm ssion
signals uses up valuable bandw dth thus reducing the efficiency of the
comuni caFjefdh system and increases the processing requirenents of
internmedi ate infrastructure elenents. For a broadcast service in

parti cul al1000le nthehdressnttinvertion delalps io swirglegs yorpmymigstionveysiemsr ge,

t hus creatj f I j I iLah

bandui ot 10T TGUST S tieah 18 Eof P abBekailtfor Hiselle RIEMEROR. (v at e
met hod of in & nanetesstcammgunigbtion systeht.i pl e recipients in a wirel ess

comuni cation system Further, there is a need for a nethod of routing
broadcast data to nultiple users, wherein each user is uniquely identified
as a targggcﬁgghﬁaent. WO 03/ 041339 PCT/ US02/ 34807 2 SUVMMARY [1003]

Enbodi nents di scl osed herein address the above stated needs by providing a
met hod f ok1088( ectlihege ds Rt lireredaing demandefavoprckebmsi)daiassaivieas 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.

[1002] There is a need, therefore, for an efficient and accurate method of
transmitting data to multiple recipients in a wireless communication system.
Further, there is a need for a method of routing broadcast data to multiple users,

wherein each user is uniquely identified as a target recipient.



the nulti-cast address of a given communi cation. One enbodi nent perforns a
nodul o operation on the nulti-cast address and nunber of PDSNs reachabl e by
or comurwoabloe13sg t h a Packet Control Function (PCF) nodePCThisoz/asott of
the nodul o operation corresponds to one of the nunber of PDSNs. [1004] In
one aspect, in a wireless comruni cati on system supporting broadcast

transm ssions, the system having a pratocol control function node and a
plurality of packet data service nodes, a nethod for setting up
transmi ssi on paths includes deter nBUMMARY i rst nunber of the plurality of
packet data service nodes conmunicable with the protocol control function
node, and determning a first packet data service node for a first

conmuni cgipes] as EmbddiRfentd istioselehéreird adareEethe bbBRSIstdtBd asddsepy aspect ,

in a wireless comruni cati on system supporti n%@ broadcast transm ssions, the

syst em hawowigding proethodi foc selecting aiRaskeb Patm Servieg MNasep(RRSN) bgsast opacket
data servjce nades met hod for setting.u tr 1.SS| I.lacl udes
det erm nith8 rgulﬁ{ﬁa[s{t_a?gg Ssa‘afg? gesng n&*’ﬂﬁ%ﬁonto@%%%dﬂﬁ%&aﬁa%? rh{eétéer m ni ng
a first paslelo ¢fratiseovithe ntileadicaddrss Bhd FumisararPDSNS reuthadleby unct i on
of the multi-cast address. BRI EF DESCRI PTION CE THE DRAW NGS [1006] FIG 1

i s a di ag@rasaromunicable withsBackelkerahiinetion dRCE) nose: t e restiligidhe s a
oo . . disdp
Cyatem oupdaFEonsrafPd balrbShoris B dhelo it AR PSS SO S8 0t the

protocol [4004k cdrires@oasheut, tiv a Wwireldsasomnsemivation ogyisiesn suppEorting el ess

communi cation system [1009] FIG 4 is a.flow diagramfor a ssa flow
f or broachf8§gc%%tr§7?@%m[§§'°£3’ Whe svsiem ?cafqtﬁgp's%t%fv lﬂ”oaa‘sewo

03//04133%{LT4 U&G?éuﬁgffeﬁ kP ta FE&vice Irodst UACHisHsH fdF asktany Ofip 2
W rel ess comuni cation system supporting broadcast transm ssion with
mul ti - castrarismissioat pathstinadedes defesmining arfirstonumbernat the plutahityeol pagkeh11]

FIG 6159 uleless ponmunl callf SYR'GE (R BHlrb! RhBiGPbe, and
determining a first packet data service node for a first communication as a
function of the first number.

[1005] In another aspect, in a wireless communication system supporting
broadcast transmissions, the system having a protocol control function node
and a plurality of packet data service nodes, a method for setting up
transmission paths includes determining a multi-cast address of a first
communication; and determining a first packet data service node for the first

communication as a function of the multi-cast address.
BRIEF DESCRIPTION OF THE DRAWINGS

[1006] FIG. 1 is a diagram of a spread spectrum communication system that
supports a number of users.

[1007] FIG. 2 is a block diagram of the communication system supporting
broadcast transmissions.

[1008] FIG. 3 is a model of the protocol stack corresponding to a broadcast
service option in a wireless communication system.

[1009] FIG. 4 is a flow diagram for a message flow for broadcast service in a

wireless communication system topology.



[1012] FIG 7 is a flow diagramfor selecting one of nultiple PDSNs

comuni cable with a given PCF. DETAI LED DESCRI PTI ON [ 1013] The word

"exenpl arwO Bo4133e€d excl usively herein to nmean "servi ng aPCTAISOE3®NDI €,

i nstance, or illustration.”™ Any enbodi ment described herein as "exenplary"”
I's not necessarily to be construed as preferred or advantageous over ot her
enbodi nents. [1014] The efficient use ®f avail able bandw dth inpacts the
performance and breadth of the system Toward that end, various techniques
have beer18pp]i e#IGt & isedUoactidnal diiagranf obwewirebedsi corommmicationtsystesmi t t ed

I ith the.d tent jnf tion. I ' di gi t al
Cr anam s<HRpOriRd roabcasttansissien Wi pulfest Riemef EPeiBosl fasimiEron

typi cal | yof giohy dpRalqr information, data payload information, and a
tail portion. The franes may be part of a packet of data, part of a data
message, [A01dbnt FlGo s ist aaniseless) camsnurigatian syatesn ravingnmultiple PRSNsudi o

and/ or vi deo st’ri‘%%rrs. .tﬁttache% © each frane of data (and each packet or
nmessage) GaMmuL é‘?wé rﬂg'iv_ﬁp éfpro_cessi ng information that allows the
receiver |¥1012]\d_erm@9n¢ fsha fBivotiRfran fe0Hehddling iohet BE rhupR. PDSNBI s
header infornation is consjidered overhead, i.e., processing information
transm t teamaiusingble withisngiyeRdiGfon content. The information content is

referred to as the payload. [1015] The data franmes are transmtted
t hroughout the conmunication systemvia various infrastructure el enents.

In a conventional system th@Efémﬁgbgly'n?glFoﬁdNﬁorrmt fon to nultiple

users requires the duplication o rmation at a central packet data
control point, such as a Packet Data Service Node (PDSN). The duplication

I ncrease prqcessi ng.requirepents  of the N and wast es val uabl e
bancu dt 110831 el DepaR S ERAh Rosed GerbiSRol Bas Tho GRS PSS 28 gi ven
Syst em megn IS@MIIS, IHthResS Glustratioes” pAﬁ?'éﬁb@d%&@%d@ﬁbéd Zgstein as
sufficiently to handle the duplicated traffic. The PDSN transmts the

mul ti pl e “exepintgryt ds tneé nesessarilynte dies congirued fosr pigferred or iadvantagepss t o

each user, T co Lonal approach is particularly disadvantageous in a
uni - di reccf\{ecggjitlmr %'?%%@%@%ervi ce, wherein nmany users are receiving the

broadcast[1014] The efficient use of available bandwidth impacts the performance and
breadth of the system. Toward that end, various techniques have been applied
to reduce the size of overhead information transmitted along with the data or
content information. For example, in a digital transmission, data is transmitted
in frames. A frame of information typically includes header information, data
payload information, and a tail portion. The frames may be part of a packet of
data, part of a data message, or continuous frames in a stream of information,
such as audio and/or video streams. Attached o each frame of data (and each
packet or message) is a header containing processing information that allows
the receiver to understand the information contained in the frame(s). This
header information is considered overhead, i.e., processing information
transmitted along with information content. The information content is referred
to as the payload.
[1015] The data frames are transmitted throughout the communication
system via various infrastructure elements. In a conventional system, the
transmission of information to multiple users requires the duplication of the
information at a central packet data control point, such as a Packet Data
Service Node (PDSN). The duplication increases the processing requirements
of the PDSN and wastes valuable bandwidth. For example, expansion of a



transm ssion. The PDSN in this case nmust nake a great nunber of copies,
apply a specific address to each copy and transmt the copies individually.
[ 1016] ThwoORBRSN38% typically required to provide additi on®&CThsazia807
information identifying each target recipient. For a broadcast service, the
nunber of target recipients may be prohibitively large, thus creating

probl ens of resource allocation and I4ss of avail able bandw dth. [1017] An
exenpl ary enbodi nent of a wireless communi cati on system enploys a nethod
of data tgieersmysternhatayr estuires rdutersoandwirdnks ywexriniate t hePDENf bassizadt ur e

| t il tisfyi th d ] [ . ' t f
the syst SHITGRNEALO et s duRkicRPRatATic- e CRE RS mits: e MRS, ¢ he
BS or Pa‘ét?ie%’tﬁ@'ba%lé%éﬁ&%,@ﬁ@ fBR\?E‘rd_ﬁmﬁeiﬁfd?&étiBﬁ tBRENh Qsercemheal

packet data router, to send the message with a nmulti-cast header to each
BS or PCrdnveotioral iapprdachbiisaphrtisulariFodisadsantageons niss sagwmi-ditgctignalcess

t hr ough MC.tree to a PCE, wherein the PCF duplicat.es t e . for
cach BSc BIAIEFEn T9nuRem thoSh THASLaGEelR « O reciivie Gfp- Coadcast
connect i GRandmi8sionCOTRBCPDSN PY tHS @4ke rhuBhflaker 8ajredt Ramieebf tdupiddF and a
specific BSC. Note that a UC connection nmay be considered a point-to-point

connect i GRPITAsPecHieAddroseicranhmeny aupensaitthamopigsiedividyally. broadcast
o 11 ot e (1036P < CYREDTOSRL e ReeqlY fB0ulfel o 3B e Hliflghhs HiHtier©

desi gnat gaforhnationl identifyies essht te@gbt secipisit. t Fansaitgoadeast Aservice, thadwi dt h

requi rement for high speed transm ssion of video broadcasts i regt, it
i s desi r dbirBbeiot gHgRtdecientn MRYHRe BrotWRbYely A2iosn iR rertng Hf%@‘?'g‘ﬁ_cgf
dupl i cat E‘re@@&x‘&"etalo%ﬁgntahel éfé\}éilﬁglégoé‘ﬁdv\ﬁﬁgﬂ?- [1018] The fol | ow ng

di scussi on devel ops the exenplary enpodi nent by first presenting a

spr ead- sddot71m i elxeswyplarymembioditheoh ofy it ainetgsse cahingunidigtian  systam

Do el b tnch g iS5 A A0S LR e 7 O
03/ 041339n 53507 34RPferRs agmilENNRAGHIR) the QueIrBbRr ¥ng@Mefisiission A
subscription nodel is then -presented’including options for paid
subscri ptregaisemienég of uthec sygiemonsin el exeprplay smbadiment, cduplicaiien isi ni | ar
to those curlentd % MLAB5A Bad@f chibdY Egh&8fon (PCF) node, freeing the PDSN
or central packet data router, to send the message with a multi-cast header to
each BS or PCF involved in the broadcast. For example, a message may
process through a MC tree to a PCF, wherein the PCF duplicates the message
for each BSC and then transmits each message via a distinct Uni-Cast (UC)
connection, i.e., connection or secure tunnel created between the PCF and a
specific BSC. Note that a UC connection may be considered a point-to-point
connection. The exemplary embodiment supports a uni-directional broadcast
service. The broadcast service provides video and/or audio streams to multiple
users. Subscribers to the broadcast service “tune in” to a designated channel to
access the broadcast transmission. As the bandwidth requirement for high
speed transmission of video broadcasts is great, it is desirable to reduce the
amount of duplication and transmission of duplicate packets over the hops in
the network.
[1018] The following discussion develops the exemplary embodiment by first
presenting a spread-spectrum wireless communication system generally. Next,
the broadcast service is introduced; wherein the service is referred to as High

Speed Broadcast Service (HSBS), and the discussion includes channel



transm ssions. The specifics of accessing the broadcast service are then
detail ed, presenting the use of a service option to define the specifics of
a given Wwpan®m3ssi on. The nessage flow in the broadcast SEIESN2/34807

di scussed with respect to the topology of the system i.e., infrastructure
el enments. Finally, the header conpression used in the exenplary enbodi nent
I s discussed [1019] Note that the exenplary enbodinent is provided as an
exenpl ar throughout this discussion; however, alternate enbodi mrents nay
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Spectrum Cel | ul ar System referred to r]erel n as | S-95 st andar t he
st andar d broughoutisadissHseRi NAVEYRR Flteshgte @H@%%ﬁ B3Vt REPIDRT e

Proj ect” t5aedbe dofi the? pré&int OfyERGSHIENT S

I ncl udi ng ﬁcfn&%?éﬁohﬁﬁ@%nTéégﬁﬁlﬁagg TS 25b212 SGprTSn 5I \2/13 and 3G
TS 25. 214$p66$f|68lyz5hé3(pzesenéﬁmremnntle dpplicableds a Hetamr@ﬁﬂngtwstwnda t he
standard off ered a consortium nanme rd. Genper at rtne Pr oj ect
> et er rUleRsS iminEetger s oTang R-ciEGional Br SRt sYtelrh, i sy

PCT/ US02/ 3430 SysteRea&iifn d@éﬁkﬁ@ﬂ%ﬁ%ﬂ@@oﬁwnﬂ@ﬂn@bﬂcfn@r merly called |S-2000
MC. The standards cited herei nabove are hereby expressly incorporated
herein by reference. [1022] Each standard specifically defines the

processi n\ﬂ/i%lesdsabgmfnﬁ)ﬁnication System
[1020] The exemplary embodiment employs a spread-spectrum wireless

communication system, supporting a broadcast service. Wireless
communication systems are widely deployed to provide various types of
communication such as voice, data, and so on. These systems may be based
on code division multiple access (CDMA), time division multiple access (TDMA),
or some other modulation techniques. A CDMA sysitem provides certain
advantages over other types of system, including increased system capacity.

[1021] A system may be designed to support one or more standards such as
the "TIA/EIA/1S-95-B Mobile Station-Base Station Compatibility Standard for
Dual-Mode Wideband Spread Spectrum Cellular System" referred to herein as
the 1S-95 standard, the standard offered by a consortium named "3rd
Generation Partnership Project" referred to herein as 3GPP, and embodied in a
set of documents including Document Nos. 3G TS 25.211, 3G TS 25.212, 3G
TS 25.213, and 3G TS 25.214, 3G TS 25.302, referred to herein as the W-
CDMA standard, the standard offered by a consortium named "3rd Generation
Partnership Project 2" referred to herein as 3GPP2, and TR-45.5 referred to



transm ssion from base station to nobile, and vice versa. As an exenpl ary
enbodi nent the foll ow ng di scussion considers a spread-spectrum

comuni cawpD®R/0$A33¢ em consi stent with the cdnma200 st andar dPefi/ysons4senl s.

Al ternate enbodi ments may incorporate another standard. Still other
enbodi ments may apply the conpression nethods disclosed herein to other
types of data processing systens. [1028] FIG 1 serves as an exanple of a
comuni cati ons system 100 that supports a nunber of users and is capable
of i npl errbeﬂs]mgsethe chaﬂZ(mﬁr&tandamﬂecfcmnahdcailmﬂddi -2@00 810f Theestandandsi on.
Any of a v
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correspon g base statlon 104 through 104G respectively. In the
exenpl ar ytransmiisicenfroms base oftatiers do snabiles rmdwwehwea mist aiplexemplaryve

ant ennas an t hers have one receive antenna. Siml arl of base
stations ?6‘%’ ﬁm%ntrmp?? plfgﬂ?‘& (ﬁs%ﬁ?@ﬁ'nagongﬁﬁr tl?erssmg%% spgﬁ?tﬁ%p
transmt agheiuMcatiohn8ystef] &ondistaft! (itht ihenedazobesemdiard ajfi prstodts.
transmt antennas and receive antennas. Therefore, it is possible for a

base st afltemai®semborimentisul Ayl énaaraereie t angineAnsandadda sSHll ethescei ve

ant enna, - Sinbebfnslfé Y apely Top b RSEPh AR Pl hh e RIS, oo

[ 1024] Tefypjlelaif@iaﬂé)ﬁrdc@séihg syeteanage area may be fixed (i.e., stationary)
or nobile. As shown in vari OLiS termnals 106 are di sp%(ig’gq
t one

t hr oughout1023e ﬂ@s én§efE§§ haSt 8nAxmPle B & GAMHGRtIANS, SYSesk
and possi Qné/porggg glﬁ‘f?%rséfaﬁ &4Sad@4s %ptamﬁe me'lémeﬁﬂﬁj%?gllégg‘( 8émany

gi ven none g on or exanp er soft I's enpl oyed
or whet heaspéuts amdrembadilmmtslm|tgeleu/ea{mdnop%1}aoéa vapiety ohelgorithrs yndr

sequenti al | eceive nultip nsm ssions fromupmultjple tions.
Sof t handB\%')"?ci‘? EvPe USRthiRi @@PH%stsr W@Ff?nﬁsmv@ﬁspumnt% ﬁpfsfe}%%bﬁt and
is descri Brfliddy e8mAtunitationUfor aPRimBer B -cells 111)”2A5@ﬁmlght 102@d eabktdfod and
system for roviding a Soft WD 03/041339 PCT/ US02/ 34807 7 Handoff | n a CDVA

Cel | ul ar Waickp m)rmerwgdebv aweptRspendiag i bared statiom 1044 sthipigh of

present | Pevs%%t |\9<er'y In the exemplary embodiment, some of base stations 104 have

multiple receive antennas and others have only one receive antenna. Similarly,
some of base stations 104 have multiple transmit antennas, and others have
single transmit antennas. There are no restrictions on the combinations of
transmit antennas and receive antennas. Therefore, it is possible for a base
station 104 to have multiple transmit antennas and a single receive antenna, or
to have multiple receive antennas and a single transmit antenna, or to have
both single or multiple transmit and receive antennas.

[1024] Terminals 106 in the coverage area may be fixed (i.e., stationary) or
mobile. As shown in FIG. 1, various terminals 106 are dispersed throughout
the system. Each terminal 106 communicates with at least one and possibly
more base stations 104 on the downlink and uplink at any given moment
depending on, for example, whether soft handoff is employed or whether the
terminal is designed and operated to (concurrently or sequentially) receive
multiple transmissions from multiple base stations. Soft handoff in CDMA
communications systems is well known in the art and is described in detail in
U.S. Patent No. 5,101,501, entitled "Method and system for providing a Soft



[ 1025] The downlink refers to transm ssion fromthe base station to the
termnal, and the uplink refers to transmssion fromthe termnal to the
base st awD®A/041389 t he exenpl ary enbodi nent, sone of term maraSOHshave
multiple receive antennas and ot hers have only one receive antenna. In
FIG 1, base station 104A transmts data to termnals 106A and 106J on the
downl i nk, base station 104B transnits’data to terninals 106B and 106J,

base station 104C transmits dat o term_nal 106C. and so .on. [, 1026]
I ncr easi nfa@drind 2orDMA paliday RhoRies Wg@mi'm ‘@Nﬁﬁt ﬁea§§59%@it8n%eof

services g%{g'gb@@bpth\éi &e\é’gﬁﬁh@éﬁti&rﬁ’.mm cation technol ogy have led to the

devel opnen specific data services. One such service is referred to as
H gh Dat fi028]e (THBERdowninkxefgisato ttdbRTsssion deomsther bpesestation to the

"ElI A/ TI A-] S856 . cd 000 High Rate Packet Data Air, Interfa eci fication"
referred {%”H%a“' A %ﬁwlgﬁ‘g@fﬁﬁz% IGRSMIgHHH gr it%qﬁgnﬂﬁii?iﬁ?fﬁaf:? |
overlay tgifioHOl ﬁ?tm&@%’@#@!&gtérﬁﬁoémrﬁﬂbéﬂﬂétoﬂOfé?Miilﬁ’éifé 06 Bblée Ghelplenet hod

of transmtting packet ata in a wreless comunication system As the
anount of retxive antempastarn otherd have aolybene wdcaivayastanng. dnstIGact.&ases, t he

limted bandw d avail lable for .radio t SNl 3 SiRNS ritJ.cal
resource. S{I%ﬁ'gpe%dléo‘ Haﬂﬁ'@g,s qaﬁl%ﬁ%ft%r%gpglﬁo{ﬁlhﬁhéﬁf@i%rgﬁ%;ﬁg&ﬁn g’l“? Brreies‘tehod of
schedul i ngtitjoAnFId B HaPReniisN dateC eMbimhipals 9068 Bkl 406 hdasepstatiorz d940@se of
avai |l abl e bandwi dth. In the exenplary enbodinent, system 100 illustrated

in FIG | trapsaiasipta ntermgina 196 dispRN. syst em havi ng HDR service. High
Speed Bro t 7 | i ' XPER 200 is
i1 lustrat [ Fﬁéﬁﬁ%gﬁ%@@ﬁéﬂ&]@l er(?%as\réﬂdj %%S@Sﬁﬂ%ﬁaﬁﬁ% pr%@iW ded to
Packet Dabf sSevisds avaiatte (FDINjele@d Tonhenicatitro teckhchogy davefledneat then nay

be f t el evi sed . dio t i SSion. The i nf ' '
e o eyt Sed Progn S 15,00, 2, odhe L ANSIl SeL on ThR OB on 15
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illustrated the I's ‘defI ne ~portions of the systemincluding a BS
204 in condma2080iHigh Waté Racket Pata A IaEesface Bperilicationd refeged dapséthe: o t he

0o SR | PR R A B RV SR e
i nf or mat i @grPRurication 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
radio transmissions becomes a critical resource. There is a need, therefore, for
an efficient and fair method of scheduling transmissions in a communication
system that optimizes use of available bandwidth. In the exemplary
embodiment, system 100 illustrated in FIG. 1 is consistent with a CDMA type
system having HDR service.

High Speed Broadcast System (HSBS)
[1027] A wireless communication system 200 is illustrated in FIG. 2, wherein

video and audio information is provided to Packet Data Service Node (PDSN)
202. The video and audio information may be from televised programming or a
radio transmission. The information is provided as packetized data, such as in
IP packets. The PDSN 202 processes the IP packets for distribution within an
Access Network (AN). As illustrated the AN is defined as the portions of the
system including a BS 204 in communication with multiple MS 206. The PDSN
202 is coupled to the BS 204. For HSBS service, the BS 204 receives the



desi gnated channel to subscribers within the system 200. [1028] In a given
sector, there are several ways in which the HSBS broadcast service may be
depl oyed.wOhg/0imet ors i nvol ved in designing a system i nclPaaaSobssoar e not
limted to, the nunber of HSBS sessions supported, the nunber of frequency
assignnments, and the nunber of broadcast physical channels supported.
[1029] The HSBS is a stream of informa8ion provided over an air interface
in a wreless conmrunication system The "HSBS channel" to refer to a

singl e | $lparalofHeRe wtioadicast theePEISI 292 and ipre\ddes the dalosastior @t ant .

7am Neve, dedsne shABhers el ds Wi P AR 202 Si S cheaut i ng s O
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frequencies to serve subscribers in those frequencies. [1031] According to
t he exenph aviteless odinmeunicatiore syytmamﬁhm “MEB$s chanrel” itp refardo a singigorts a
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i ncl ude VY\eadhest damaninyiest e?ﬁavm?@ tiregbased é@)’!ﬁﬂ%mgﬁ analpgeusime sikdlQice i s
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this case, the HSBS channels will be mulitiplexed in a Time-Division Multiplex
(TDM) fashion within the single broadcast channel. In one embodiment, a single
HSBS channel is provided on more than one broadcast channel within a sector.
In another embodiment, a single HSBS channel is provided on different
frequencies to serve subscribers in those frequencies.
[1031] According to the exemplary embodiment, the system 100 illustrated in
FIG. 1 supports a high-speed multimedia broadcasting service referred to as
High-Speed Broadcast Service (HSBS). The broadcast capabilities of the
service are intended to provide programming at a data rate sufficient to support
video and audio communications. As an example, applications of the HSBS
may include video streaming of movies, sports events, etc. The HSBS service
is a packet data service based on the Internet Protocol (1P).
[1032] According to the exemplary embodiment, a Content Server (CS)
advertises the availability of such high-speed broadcast service to the system
users. Any user desiring to receive the HSBS service may subscribe with the
CS. The subscriber is then able to scan the broadcast service schedule in a
variety of ways that may be provided by the CS. For example, the broadcast



9 schedul e may be conmuni cated t hrough adverti senents, Short Managenent
System ( SM5) nessages, Wreless Application Protocol (WAP), and/or sone

ot her nmeawe og@emesal | y consi stent with and conveni ent for moBIUSe2/3480E] ess
comuni cations. Mobile users are referred to as Mbile Stations (Mss). Base
Stations (BSs) transmt HSBS rel ated paraneters in overhead nessages, such
as those transmitted on channels and/ & frequencies designated for control
and information, i.e., non-payload nessages. Payload refers to the
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Forward Fundamental Channels (F-FCHs) or the Forward Dedicated Control
Channels (F-DCCHs) to achieve the higher data rate requirements of data
services. The exemplary embodiment utilizes an F-SCH as the basis for the F-
BSCH supporting a payload of 64 kbps (excluding RTP overhead). The F-
BSCH may also be modified to support other payload rates, for example, by
subdividing the 64-kbps payload rate into sub-streams of lower rates.

[1034] One embodiment also supports group calls in several different ways.
For example, by using existing unicast channels, i.e., one forward link channel
per MS with no sharing, of F-FCH (or the F-DCCH) on both forward and reverse
links. In another example, the F-SCH (shared by group members in the same
sector) and the F-DCCH (no frames but the Forward Power Control Subchannel
most of the time) on the forward link and the R-DCCH on the reverse link are
applied. In still another example, the high-rate F-BSCH on the forward link and
the Access Channel (or the Enhanced Access Channel/Reverse Common
Control Channel combination) on the reverse link is utilized.

[1035] Having a high data rate, the Forward Broadcast Supplemental
Channel (F-BSCH) of the exemplary embodiment may use a very large portion



Channel (F-BSCH) of the exenplary enbodi nent may use a very |large portion
WO 03/ 041339 PCT/ US02/ 34807 10 of a base station's forward |ink power to
provi de aweogaass3coverage. The physical |ayer design of PEBUTSOE348hUS

focused on efficiency inprovenents in a broadcast environnent. [1036] To
provi de adequate support for video services, systemdesign considers the
requi red base station power for vari o8 ways to transnmit the channel as

wel | as the corresponding video quality. One aspect of the design is a
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cover age b§er%gieeél?di \MRat aa%%gﬁé%ﬂla&t&nAscﬂﬂ,ﬁgﬁy@ﬁ@l?éte?‘& reduced, the

application-specific optim zed configuration conpr oni se anong
al | possieffettive esror[c:tm&b}mglwdpaigat@a%i mqeeswxratqmeem sthf ibesarstatigror t ant

d t. The faqll
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enbodi Memicbilelstatitns tcﬁfawi cloQ@NioOﬂflé thadeestationd, thenacepttorcds uheoohaﬂmsl an
acceptabl e video quality for stream ng video services, the payl oad
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al so achiggvafls® applications. The balancing the relative importance between video
quality and data throughput versus coverage is objective. The configuration
chosen seeks an application-specific optimized configuration, and a good
compromise among all possibilities.
[1037] The payload rate for the F-BSCH is an important design parameter.
The following assumptions may be used in designing a system supporting
broadcast transmissions according to the exemplary embodiment: (1) the target
payload rate is 64 kbps, which provides an acceptable video quality; (2) for
streaming video services, the payload rate is assumed to include the 12 8-bit
bytes per packet overhead of the RTP packets; (3) the average overhead for all
layers between RTP and the physical layer is approximately 64, 8-bit bytes per
packet plus 8 bits per F-SCH frame overhead used by the MUXPDU header.
[1038] In the exemplary embodiment, for non-video broadcast services, the
maximum rate supported is 64 kbps. However, many other possible payload

rates below 64 kbps are also achievable.



WO 03/ 041339 PCT/ US02/ 34807 11 Subscription Mdels [1039] There are several
possi bl e subscription/revenue nodels for HSBS service, including free
access, cwotsohized access, and partially controlled acce®€TI/UsSor/3480Ee
access, no subscription is needed by the to receive the service. The BS
broadcasts the content w thout encryption and interested nobiles can
receive the content. The revenue for tHe service provider can be generated
t hrough advertisenents that may al so be transmitted in the broadcast
channel . SubsasipiopiModelsconi ng novie-clips can be transnitted for which the
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users subscribe to the Service and pay e corresponding tee to receive
t he br oadssasiceseiheiucing Wresuboesbe cantretied asecesspt armb| partially exwitrodletthe HSBS
service. Controlled access can be achieved by e crégti ng, t he HSBﬁf'
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Thi s schenme provides strong security and prevents service. [1041]
A hybri d mobiées canireosiyve itieé @ongzhtt of kzes repaanivieafior dlaan seolice gprevidersean bpr ovi des
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may be i ngpiieg tﬁbr%@ﬁwa%mﬁgrmgmw@lst@ﬁB@t@%hﬁﬁé@q’or SRR ther vi ce.

Schedul e of these unencrypted segnents coul d be known to the Ms through
ext er nal studies. wilISBS tige senvice PfevIdar. [ 1042] The HSBS service option is

(3) procadBel’ s SR Bhfen ShOGH Il ARk Shegon 16 18t SoRAE sia%aY., Sco
stack accopedicidpenting fes eopéedive trieitbrideast sdrsice) IUrssubstebed nséis@e 3 and

4. As illustrated in FIG 3, the protocol  stack is specific t_o%r
i nf rast r ue@tullediocrassive theeHSBYssentice. Feniralied aesess ¢ becaghigy @y

oo SR SR S S NBT ek o U DA LSkl g of (e
vi sual predn ldesrypt the content. This may use over-the-air encryption key exchange
procedures. This scheme provides strong security and prevents theft-of-
service.
[1041] 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
advertisements may be intended to encourage subscriptions to the encrypted
HSBS service. Schedule of these unencrypted segments could be known to the

MS through external means.

HSBS Service Option
[1042] The HSBS service option is defined by: (1) a protocol stack; (2)
options in the protocol stack; and (3) procedures for setting up and

synchronizing the service. The protocol stack according to the exemplary
embodiment is illustrated in FIGs. 3 and 4. As illustrated in FIG. 3, the protocol
stack is specific to the infrastructure element, i.e., MS, BS, PDSN and CS in the
exemplary embodiment.

[1043] Continuing with FIG. 3, for the application layer of the MS, the

protocol specifies audio codec, visual codec, as well as any visual profiles.



WO 03/041339 PCT/ US02/ 34807 12 Additionally, the protocol specifies Radio
Transport Protocol (RTP) payload types when RTP is used. For the transport
| ayer of wbe3NB331 he protocol specifies a User Datagram PCotusozs4801UDP)
port. The security layer of the MSis specified by the protocol, wherein
security paraneters are provided via out-of- band channels when the
security is initially associated withlZhe CS. The network |ayer specifies
the | P header conpression paraneters. According to one enbodinent, at the
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br oadcastnetwonit tler@pecliiesithe i hsddeheomptessiore parsenetess. allicceldisg do
security associatjon wth the CS on reception of the encryptjgn

i nf or mat i1E emhodipent @titha lInkdpyermadata Passsts #E %Bp%?sﬁfaga%@a&e%@%ess Key
(BAK) or g%rsfpé [ ik e A6 4hng to one

enbodi man%p,d?%re' p@g’\%’iFggtsocpﬁfesca%)nlcP;}g]ttil;'%nolﬁ‘%{%r I’IB'?{ on over a dedicated
channel during a packet data session, such as via PPP, WAP, or other
out - of - bgnd net hads. [1045] At tinme t2 the M5 tunes into the broadcast
channel S 0 receive packets. At this point in tinme, the MSis

unabl e t qipaaFesFithe ineteitvethe BaF RBSobss@eatbddimehtYorePgivendsstdns
conpressed via ROHC, and the M5's deconpressor has not been initialized.

The PDSN tppelpigiies Theaskstemcioaitidessa dMSi ir RRSN @nddeBaiaselistrer e Abel ow) at

time t3. Fr e ¢ d ct n ih8S:.a, ROHC
Initiali z’g%rl%?r?@ i%gg; g@%@%%ﬁ%a' %@ﬁgg%p'?tesgﬁtspl\;ﬁ‘ﬁ gh‘?"c&ﬁ% “?’?ﬁ%‘?%‘g 1SRN t o
t he br oadumstripbatndehe HBBSREEWic. R Aatiket t1 sheiddE and i OBt negotiate tthe state
of deconpressor .in the M5, allowing it to, deconpress the | P/ ESP header of

the receisSibgchptigrsscuritidonths braadeashpprios, Neoadation iyelvep/ex6Panggder of

the receiypf Panttifhce "OBNE ptibH kY8, 'RAVIURY 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
encryption information over a dedicated channel during a packet data session,
such as via PPP, WAP, or other out-of-band methods.
[1045] At time {2 the MS tunes into the broadcast channel and starts to
receive packets. At this point in time, the MS is unable to process the received
packets because the IP/ESP header is compressed via ROHC, and the MS’s
decompressor has not been initialized. @ The PDSN provides header
compression information (detailed hereinbelow) at time t3. From the ROHC
packet header, the MS detects and obtains a ROHC Initialization & Refresh (IR)
packet sent periodically from the PDSN to the broadcast channel. The ROHC
IR packet is used to initialize the state of decompressor in the MS, allowing it to
decompress the IP/ESP header of the received packets. The MS is then able to
process the IP/ESP header of the received packets, however, the MS requires
further information to process the ESP payload as the payload is encrypted with



further information to process the ESP payl oad as the payload is encrypted
with WO 03/041339 PCT/ US02/ 34807 13 a Short-term Key (SK) at the CS. The SK
acts in cworidiomzs® on with the BAK, wherein the SK is decPgptusd2/atsot he
recei ver using the BAK. The CS provides further encryption information,
such as updated key information or a current SK at tinme t4. Note that the
CS provides this information periodicdBly to the M5 to ensure the ongoing
security of the broadcast. At tine t5 the MS receives the broadcast
content fa @hdrﬂqtermemlé) thdlte &3.erTiet 8Keatisdn mmrd:inatiqn Wimc‘abnepBAKl; e

alternate co r | dec ssi on, met hods,, t ef f.i,ci ent
transmi sé’}"&‘?frépé? §%El§é§=&,l’y ﬁ’tﬁgcn%%@ﬁ @ﬁe'vﬁﬂﬁﬁmﬂowghgé“p tpéowdeé
embodi menj, &y, apénb&e{é&vﬁﬁémaatw IsBlch é%fuﬁcfé?céﬂ ikby iSORREESH b? aPERERfISK he

br oadcast cont ent al ternate enbodi nents” may provi de a non-secure
br oadcastatdiameitée. NoTeéhatEthas@S proeidea dhigpgnfoomation penatically ts theh M te he SK,

t d t d b tent. A 1046 I
access nisHR (6 SOPBEY T O e Arotast 710 LAk Fadhh M oRrres hauing a
CS 326, tBafem %89tenf32f?omaﬂ?é3':0§10 Nete othbp CepfaleCensstimBife hgy and

t hree BSC 302 304, 306. The CS 326 is coupled to the PDSN 320, 322 by way

of an |Pmc@mraiz4altem@te| coripsRRSIFP Anda degempressiane metbods tbauprw@e 308 are
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a Vi rtualerhbedignents a’hey rlmiblérQeﬂtS aavaA8tyt vhrgglcuriiys sthemed chlprateaimmet ting
information fromthe 10 to the BSC 302 and the BSC 304. The tunnel

may be a tRed PQﬁfné‘PnteN pr%"ﬂ'b@dﬂ‘-ﬁrﬁ%ﬁeﬁmﬂdt"@ﬁ'ﬁ MGY; Brayidsy & HPNSKCHER i shi ng
the A8 t BaALast 4¥ Q:? ‘?‘h@‘fﬁsqg%snimé dé?%ryﬁf&‘ﬁ' lﬁﬂ)r txéﬁl f@tfhcéé’% sknighe I'P

cl oud 31 a V|rtua unnel erre as an is formed for

t ransm t tdeogypti aricodisplay dnoddcast corteADSN 320 t o each of the PCF 310 and the
PCF/ BSC 312. Note that an A10 tunnel is formed from PDSN 320 to PCF 310
and a second Al0 tunnel is fornmed from PDSN 320 to PCF/ BSC 312. The
tunnel s Ry NEfRBt unnel s. A protocol referred to as All is used for
establishing the AIU tunnel. The IP cloud 314 may be | abel ed an A10/ All
cl oud. Of4046bodAngeneral acernssieiwernk topalagy et a systein 388 isrllustated 2000

and HDR stanqag dsyg 4958 5bB%Rvo 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 IP
path from the CS to various recipients of data from the CS. In the IP cloud 308
a virtual tunnel, referred to as an A8 tunnel, is formed for transmitting
information from the PCF 310 to the BSC 302 and the BSC 304. The tunnel
may be a GRE tunnel. A protocol referred to as A9 is used for establishing the
A8 tunnel. The IP cloud 308 may be labeled an A8/A9 cloud. In the IP cloud
314 a virtual tunnel, referred to as an A10 tunnel, is formed for transmitting
information from the PDSN 320 to each of the PCF 310 and the PCF/BSC 312.
Note that an A10 tunnel is formed from PDSN 320 to PCF 310 and a second
A10 tunnel is formed from PDSN 320 to PCF/BSC 312. The tunnels may be
GRE tunnels. A protocol referred to as A11 is used for establishing the A10
tunnel. The IP cloud 314 may be labeled an A10/A11 cloud. One embodiment
is consistent with that specified in the cdma2000 and HDR standards, described
hereinabove. The Access Network (AN) is defined as the elements and

connections from the PDSN to the end user, e.g., MS.



her ei nabove. The Access Network (AN) is defined as the elenents and
connections fromthe PDSN to the end user, e.g., Ms. WO 03/041339

PCT/ US02/\80803/841B49 [ 1047] Accordi ng to one enbodi nent, thePomamdzaust7 CS 326
sends | P packets containing encrypted broadcast content to a nulti-cast
group identified by a class-D multi-cast |IP address. This address is used
in the destination address field of tlde | P packets. A given PDSN 320
participates in nulti-cast routing of these packets. After conpression,
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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 unicast link for this connection point is made at a higher layer, wherein the
UC tunnels provide increased security, and the MC tree provides efficiency.
[1048] According to an exemplary embodiment, the CS 326 transmits data to
the PDSN 320 via a multi-cast IP address, wherein the PDSN 320 further
transmits data to the PCF 310 and the PCF/BSC 312 also via a multi-cast IP
address. The PCF 310, for example, then determines the number of individual
users in the active set that are in the destination subscription group and
duplicates the frame received from the CS 326 for each of those users. The
PDSN PCF 310 determines the BSC(s) corresponding to each of the users in
the subscription group.

[1049] In one embodiment, the BSC 304 is adapted to transmit to proximate
BSC(s), wherein the BSC 304 may duplicate the received packets and send
them to one or more of the neighboring BSC(s). The chaining of BSCs yields
better soft handoff performance. The “anchoring” BSC method yields better soft
handoff performance. The anchoring BSC 304 duplicates the transmission



BSC(s), wherein the BSC 304 nmay duplicate the received packets and send
themto one or nore of the neighboring BSC(s). The chaining of BSCs yields
better soWDobhamded f performance. The "anchoring” BSC net h@dTyiset/sisobet t er
soft handoff performance. The anchoring BSC 304 duplicates the
transm ssi on WO 03/041339 PCT/ US02/ 34807 15 frame and sends it with the
sane tinme-stanp to its neighboring BS@s. The tinme-stanp information is
critical to the soft handoff operation as the nobile station receives
transm SSf'raTﬁefairi?dl%%nﬁsdeithfthersHmeBfﬁﬂ‘e—stm‘abttb itasieightoringeBEL50Théne type
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content Is intended only for the MC group nenbers. Each active user in the
MC group regl st?rg V\Ath the AN. The AN then tracks the | ocation of each
regi ster CEargets transm ssion of the MC nessage to these
| ocati ongqg @gemdﬁé%gba oft B@aéi%gtets@w’@él% RFEREH - tosggtmum aast/ guiC)

geogr aphi ca rea wthin- which each of the users of the MC group i$S
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know ede:dhfteﬁthe ﬂr@cgtd@noﬁuger%cmaw be' refertdte to reRCcapMiengeouy. SlHes MC ber s,
the MC service operates using know edge of the active users, speC| fical I y

t he | ocatGastends iscintandss: orlg fosthe Ml greur members: hEaGB@%'Veﬂ%S&Vl'Gé €ocation
| nf or mat iga hﬂﬂﬁ]?ﬁ\ﬁ&e% e R FRA AN ﬁcﬁé¥l& Hfﬁelécbdtl'an 8ih b 91 oup
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regi ster Wt cormunl cations, specl usirng an
| nt er net @memmmtar&etettmmssl%)‘ thmk/@gmsségettdnmé@ leeabiome s
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a path fro to eac PCF t hat ommuni cati ng w an active user
in the Mingssage toTREFRsr assdciatedf withetihose asllsansaadors; wd/or geographic
areas.

[1051] As opposed to some other type broadcast services wherein the BC
message is transmitted without knowledge of the location and activity of the
recipients or subscribers, the MC service operates using knowledge of the
active users, specifically the location of each active user. Additionally, the users
provide location information to the AN. In one embodiment the active users in
an MC group register with the AN via IP communications, specifically by using
an Internet Group Management Protocol (IGMP) message. As the MC service
is able to identify the location of each user, and the MC targets transmission to
those locations, the MC service utilizes a router between the PCF(s) and the
PDSN(s). The MC service builds a tree of connections that provide a path from
the CS to each PCF that is communicating with an active user in the MC group.
The tree is referred to as an MC tree.

[1052] In a conventional IP network or system, such as a computer network
coupled to the Internet, if a user desires to receive MC type information, referred
to as the MC content, the user registers with the nearest router using the
Internet Group Management Protocol (IGMP). The router then begins the

process of building a MC tree by registering with the next adjacent router. The



[ 1052] In a conventional |IP network or system such as a conputer network
coupled to the Internet, if a user desires to receive MC type information,
ref erred wom3asi3she MC content, the user registers wth tRreTnESar/8807 r out er
using the Internet G oup Managenent Protocol (IGW). The router then
begins the process of building a MCtree by registering with the next

adj acent router. The WD 03/041339 PCT/14502/ 34807 16 CS then sends MC
content in the formof a MC IP packet. The MC I P packet is then routed
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One pr obl eompaterrwativork) is lae Eiheoieteltulo thadtr conndots hiultige weseks theosgmet he
W rel ess n?twork Several of the interconnections are predefined in a
wirel ess SYTAHONSfeaMyanpl e, as di scussed herei nabove, the interface
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enbodi NneEnSevéliab cofs sl imereinmeetion: arérpr‘éd@ﬁﬁe@fhi ai wirelessf sypemat i For.
Anot her enbodi nent forns the externa tree between the PDSN_and the CS,

whi | e set €Xaigplep qsﬁﬁ@!@eﬂrm'ﬂﬁéoméhﬁt'@eﬁéﬁé tpetwieen the BPCramd PRdrisi s t o
recei ve t&&nrh\%q 9%%“}3\%%@%&&@%' "Bl Omégst Ostgggbgmemtﬁﬁt sons.

[ 1054] GCeneéer 'S consi ereint
cont ent odemetab@sth@t Aaomour cenresutions Otnenembbtiedemtofdrmm améhtasel M(Bhe end
be a nobi rout er that, routes

? ﬁgr MC cﬁﬁ? ?é’lﬁ'&ﬁﬁ% VeI@J'%/dTﬁé ﬁ?}/ngg%S Feextraal MQ\Xﬁedb weedtheont ent |
't or EQﬁﬁeE?’s%EQ?““@e“i‘gﬁpT“‘? e IR sRo0IR, Wl eI, Vel BRCS. a v
tree di sciderequest ciheabb@econtening Ahise embrdiment,pdissussed thereipbelownd t he
external ;'yr[c:)vtlcfeeseefﬁciency of operation. Another embodiment forms the external MC
tree between the PDSN and the CS, while setting up tunnels from the PDSN to
" each individual PCF that is to receive the MC content. This embodiment
provides secure communications.
[1054] Generally, the MC path is considered end-to-end, wherein the MC
content originates at a source and is transmitted to the end user. The end user
may be MS. Alternatively, the MS may be a mobile router that routes the MC
content to a network. The end user does not forward the MC content. Note that
a MC path may include a plurality of different types of interconnects. For
example, one embodiment may incorporate the internal MC tree discussed
hereinabove having a termination point at the PCF, and the external MC tree
having a termination point at the PDSN. Similarly, the MC path may include
point-to-point tunnels, wherein each tunnel is formed between one node and a
distinct individual node.
[1055] According to an exemplary embodiment illustrated in FIG. 5, a
communication system 300 includes a CS 326 in communication with PDSNs
320 and 322 via an IP cloud 324. Note that CS 326 also communicates with

other PDSNs not shown. The IP cloud 324 includes a configuration of routers,



having a termnation point at the PDSN. Simlarly, the MC path may include
poi nt-to-point tunnels, wherein each tunnel is fornmed between one node and
a distiwDoBgizse dual node. [1055] According to an exenplPamysendsai ment
illustrated in FIG 5, a comunication system 300 includes a CS 326 in
comuni cation with PDSNs 320 and 322 via an |P cloud 324. Note that CS 326
al so communi cates with other PDSNs not7 shown. The |IP cloud 324 includes a
configuration of routers, WO 03/041339 PCT/US02/ 34807 17 such as nulti-cast

routers (ggcteschriligdabierqutsrd s Heanibent fh\eremabdum)sarh@roth@amtegs fart a
transm ssi ons throu h the cloud 324, Transm ssions throu, tg gP cl oud
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cl oud 308 The I P cloud 314 includes a confiquration of routers, such as
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communi cal’l s SO operates as a onmuni cati on
wi th any BIC hMessagesstovatdetmesipishtca@tiistenbivith tiosvinternss Emgirtestringfaskel arity

Syt em 300048, (ERE) REOSHIP: (FORger. P 1l oranMasie i tRBHBANSC M ¢ hat
al ternat e, anbQipBfier (R ldbdybcgggovﬁéeupabwdnm REMHEE U %hﬁ@&ratmﬁ%ﬁ' n_any

or connectlonsm | cate e multiple I'P clouds, such | P cl ouds 308,
314, 324routess, beuclepaacé/wmmaskt p;otunerstanqbooﬂtercmuters|fonspassmg data

gg:og at 8;8’%?%@%%3” rougofql the XIOBS $i4 e‘flrjarnesn%ggf?)ﬁgt rougﬁatﬂ Be(t;%ﬁ& %1t he
are |IP communications. The PCF 312 also operates as a BSC and is in
communication with any of the users within system 300 (not shown). Note that
for clarity three BSCs are illustrated, specifically, BSCs 302, 304 and 306. The
system 300 may include any number of additional BSC (not shown). Note that
alternate embodiments may incorporate alternate configurations, wherein any or
connections indicated by the multiple IP clouds, such as IP clouds 308, 314,
324, may be replaced with point-to-point connections. A point-to-point
connection may be a secure connection made between the apparatus at one
point, such as at a PCF, to another point, such as a BSC. The point-to-point
connection is achieved over an IP cloud, such as IP cloud 308, using the
method called tunneling. The basic idea of tunneling to take an IP packet,
encapsulate the packet in GRE/IP and send the resultant packet to a
destination point. If the destination address of the outer IP header is a unicast
IP address, the process achieves a point-to-point tunnel. If the destination
address is a multi-cast |IP address, the process achieves a point-to-multipoint
tunnel. Note that all this is done in the same IP cloud. For example, in IP cloud
314, there are several different applicable methods. One method forms a point-



poi nt, such as at a PCF, to another point, such as a BSC. The

poi nt-to-point connection is achieved over an |IP cloud, such as IP cloud
308, usi mgotobw4138®et hod cal | ed tunneling. The basic idea ofCrarsnzb4sny to
take an | P packet, encapsulate the packet in GRE/IP and send the resultant
packet to a destination point. If the destination address of the outer IP
header is a unicast |P address, the pgmBocess achi eves a point-to-point
tunnel. If the destination address is a nulti-cast |IP address, the process
achi eves ta-gsinhtuninet,rand apeicohd niethoe fornNoaiepdiniato- mhlttﬁohitstummldﬁhis isn the

same | P cl oud r example, in IP clo 3 ere ever al erent
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information, referred to as the payload. [1058] To forma tunnel, the
nmessage |r§f@1‘ed1p$lsiih@uay¢otada n an external IP packet. As the encapsul at ed

adar oss cOBRE. orfifond &t i Ehsad R Pl stined iR ehietente! fRanges

the | nt er niket OWsithe eﬁfcan@laﬁEfd meegégé t?aﬁ@mlt@fthrobghtth@ turegrthkanternal
enbodi nent, the MC tunnel routes the or MC rressage t hrough the MC tree

bet ween HPsRdgigssCRe. [ R)sagdress thet@eQﬂﬂ"?sﬁly Rnpackatens  igneredrpsh820 and
the PCFs ﬂ%tloﬁlghé}ﬁ{ed@ﬁ"?%%t@h%‘? r}ﬂ’hﬁﬁg%? e QﬁQHgl P rba%k@fsr INQRgs. MC

group menbers are 1 ocat n cel ectors geogr aphi cal areas
servi ced dé¥erhplanPehtbodihenribde 3AQ turilived reytetsetine3B0 clmMO:Imeaea@(ttmongh MC

520 to pabe Mdremaouien PERA BEERCE20 bui | do the external MC tree by
iFSSSS2'2416“’?9262;'?Zﬁ??gvﬁ"%@sg“‘?%m%ﬁf o T AR PErE 1 8 S
t hr ough t3M2 bre assawialed muean[bm gmwp e othereyordse W gness ageiers fase MC
group rrenlgce:étsedv\i/vﬁhllnhgelﬁs tseerc ors and/or geographlcal areas serviced by the PCFs
310 and 312. The system 300 builds an external MC tree from the CS 326 to
the PDSN 320 and an internal free from the PDSN 320 to PCFs 310 and 312.
The PDSN 320 builds the external MC tree by successively registering with
neighboring Multi-cast routers within the IP cloud 324. The external MC tree is
built from the PDSN 320 to the CS 326 through the IP network. The PDSN 320
receives the MC message(s) for MC group members via the external MC tree.
In other words, MC messages are sent through the external MC tunnel
structured by the external MC tree. Each of the PCFs 310 and 312 builds an
internal MC tree to the PDSN 320 through the IP cloud 314. The MC
message(s) from the PDSN 320 are sent over an internal MC tree in a GRE/IP
tunnel.
[1060] Alternate embodiments may apply the methods discussed
hereinabove to alternate BC services, wherein a point-to-multipoint transmission
is used. The use of MC trees formed by the leaves or termination points
registering with successive routers provides a convenient and dynamic method

of avoiding redundancies in the communication system. Additionally, the use of



In other words, MC nessages are sent through the external MC tunnel
structured by the external MC tree. Each of the PCFs 310 and 312 builds an
i nternal Wi BHeB320 the PDSN 320 t hrough the I P cl oud 314PCThsSoNE807
nmessage(s) fromthe PDSN 320 are sent over an internal MCtree in a GRE/IP
tunnel. [1060] Alternate enbodi nents may apply the nethods di scussed

her ei nabove to alternate BC services, 1gherein a point-to-nultipoint

transm ssion is used. The use of MC trees formed by the | eaves or

term natiMC freestrovidegi intryased sdaldbiliiy aedasingetheoameust pf infradésicture
conveni ent and nam c pethod of avoiding redundancies in the

communi caﬁeﬂéﬁeg%ﬁ@ﬁﬁa%@ﬁl theoReWOJK. t he use of WD 03/041339 PCT/ US02/ 34807
19 MC trees, provides increased scalability reducing the amount of
infrastructure required for expanding the network. Selection of a PDSN

[ 1061] A Selekidn GﬁatFPDSNFunctions (PCF) and a Packet Data Serving Node
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to send the messages erern I'n
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for transportin ti-cast/ broadcast service. Since multiple PDSNs
may est abthasimeh foommdnubrmasrkﬁbrcbactdaet Bervice.heTlRemeatwortls uses sl daterngie PDSN

to provi dlgrottocolttﬁ% 8 send the messages to the PCFs, wherein in one embodiment a

multi-cast/broadcast service is identified by a 32-bit IP multi-cast address.
[1062] When more than one mobile station, served by a given PCF, want to
receive a multi-cast/broadcast service identified by an IP multi-cast address X,
the PCF needs to establish a bearer path with a PDSN for transporting the
multi-cast/broadcast service. Since multiple PDSNs may establish a connection
with the PCF, the PCF needs to select one PDSN to provide the bearer
transport.

[1063] According to one embodiment, a method automatically selects a
PDSN for a multi-cast/broadcast message, wherein the message is identified by
the IP multi-cast address X. The method effectively performs balances loading
on the muitiple PDSNs. In other words, if a given PCF is able to communicate
with N PDSNs and there are M multi-cast/broadcast messages or services that
need to go through that PCF, by using method of the present embodiment, each
PDSN on average will handle M/N multi-cast/broadcast services.

[1064] FIG. 6 illustrates a communication system 400 having an MS 402 in
communication with a BSC 404 via radio transmissions, i.e., air interface. Note

that alternate embodiments may include any number of other controllers or



transport. [1063] According to one enbodi nent, a nmethod automatically
selects a PDSN for a nulti-cast/broadcast nessage, wherein the nessage is
i denti fi estOlwg/o4138® | P nulti-cast address X. The net hod ef fPeatisomb4g0per f or ns
bal ances | oading on the nultiple PDSNs. In other words, if a given PCF is
able to comunicate with N PDSNs and there are M nulti-cast/broadcast
nmessages or services that need to go 2through that PCF, by using nmethod of
t he present enbodi nent, each PDSN on average will handle M N
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transmitters coupl ed between the M5 402 and the BSC 404. As illustrated in

FIG 6, Bsmelbave, adasnisiomis owdiedn selech afrtipShioss thape @vailable ferra gignbe in
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gi ven cogmteih epleciie tb thesgitehh20dCF 406. The decision is made according to
criteria specific to the system 400. [1065] According to the exenplary

enbodi ment1065he #yeroEdingoly thesieypmplanycemppdiment. itae ntysterar40Q @ssigs an
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the PCF %ﬁ?wh‘%%rhﬁﬁé: in the exenplary enbodi ment the PCF 406 nakes the
a

selection o DSN according to Equ. (1), wherein the PCF internally
associ at es each reachdb¥dY)Po@&NIaWNt h a nunber ranging fromO0 td)N-1. The

oAl it SRR B o o B AR S R AR L (e
address gpDENR feachable'by; if( )able t@tommunicate with, the PCF 406. Note that in
the exemplary embodiment the PCF 406 makes the selection of a PDSN
according to Equ. (1), wherein the PCF internally associates each reachable
PDSN with a number ranging from 0 to N-1. The variable Y'is a function ofa
multi-cast address X associated with the communication. Specifically, the
variable Y is defined in terms of the address generally as:
Y = f(X). (2)
In the exemplary embodiment, the multi-cast address Xis a 32-bit IP multi-cast
address that identifies a multi-cast/broadcast service. Alternate embodiments
may apply other addressing schemes. The system obtains the multi-cast
address X from a setup message sent by the BSC 404. Specifically, reception
of the setup message triggers the PCF 406 to perform the PDSN selection for
the multi-cast/broadcast service.
[1066] In the exemplary embodiment, the IP multi-cast address X may be
represented by a binary representation given as:
1110X27X26X25X24 X23X20X21X20X10X18X17X16 X15X14X13X12X11X10XeXs X7XeX5X4X3X2X1X0
3)
wherein x;is eitherOor1 fori=0,1, ..., 27.
[1067] As given in Equ. (2), Yis a function of X, wherein the function f() is a

mathematical function that converts the multi-cast address into an integer value.



In the exenplary enbodinent, the nulti-cast address X is a 32-bit IP

mul ti-cast address that identifies a nmulti-cast/broadcast service.

Al t er nat ewermbodizaent s may apply ot her addressi ng schenmes PCTRSIZSOEM
obtains the nulti-cast address Xfroma setup nessage sent by the BSC 404.
Specifically, reception of the setup nessage triggers the PCF 406 to
performthe PDSN selection for the nu2lti-cast/broadcast service. [1066] In

t he exenpl ary enbodinment, the IP nmulti-cast address X nay be represented
by a bi nais arepxamele, anecostrajghieforaard fungiiom eomets ke P multi-cast address

X23X22x21 9 6x5x4x3x2x1x0 (3
V\herel)r(] x)%gé}1 Fﬁ%ﬂ%ﬁ%@%ﬁ%%g&mﬁa)&%gﬂézx[)1(0273( szg?(veg i)n Equ.
(2), Yis a funceiodh+oP0 X 2%hexs) 7 he )izg)"l(zz?;)on f(+)(Xb)s(28) mat hegat i cal

function that converts the rrultl-cast ad ress in an I nteger value. WO
03/ 041339 Apcittansats @wsopieds gﬁgeéate@%ﬁﬁn@llfy@séhgtfumtmoffl-‘e-ﬂwﬂ; function

Fol | owi ng (adfealyByyefitying ﬂ%ﬁﬂhﬁé%‘?“&?%@?ﬁ?%%%?’éﬁ%ﬁsaﬁ 2206
G 06 e syt e s L B
t er ns) ang Q§ﬂgl vlg h;seg(qﬁyp ry2em ?é‘?‘f%tﬁi t > ?mee OJhPx'BP AE
[1068] In EB%t Fﬁé(ﬁgf‘?qd' B&m éily', B Ll&!ﬂi‘e %ﬁﬁfa@r Bf ¢ Cﬁeh@pé‘@ﬁé}ﬁ of ¥

operati on on Y. Spec |ca remai nder of the operation
of Y di vuddMBd)byN The vahleuef lofangesdne@ﬂeelwtambhl-n kadexamplerdrYxbédnpl e,

I f Y=131 a en I lect .t.he PDSN

i dentified" 33\' ’\F Hg‘ h-ggerzﬁ}-?r(?m,g@‘?ﬂ%wqgﬁ?% m%?ﬁ!"g‘?{“@ssr% 1ection
avoi di g eBMmethct SlvRRL fd?rblzyr{ah%gl}arﬁh%s@nl patHséslatisn avoridgauhffh for

sel ecting a PDSN. At step 50Z the PCF deternines the number of reachabl e

PDSNs. Théntementi@Bn assi gns each of the reachabl e PDSNs a uni que
oot o101 PG a0 R AR BaS EYERT 305 407 a0 e
recei ve tIRCHdeternines tlae dhuasiseWVf afrrebblealgevVRDSNsoniThei REFi then é@s«grECF t hen
cal cul at eseagh %?‘ tﬁefrgggﬁajlt?lg F(’)E)S}\lgea %{qhg-lggﬁ%ifler at step 504. When the PCF
receives a setup message for a given communication, at decision diamond 506,
the PCF proceeds to step 508 to receive the multi-cast address X for the given
communication. The PCF then calculates Y as a function of the multi-cast
address X at step 510. At step 512 the PCF determines a value L according to
Equ. (1), and determines the corresponding PDSN at step 514. The selected
PDSN is then used for the given communication. The transmission path from
content server to end user may be set up in a variety of methods, such the IP
methods discussed hereinabove.
The method 500 of FIG. 7 determines the PDSN as a function of the multi-cast
address and effectively results in an average probability for selecting any one of
the reachable PDSNs, as the probability of selecting any one of the PDSN is
1/N, as the modulo-N operation on the integer value of a multi-cast address is
uniformly distributed between 0 and N-1. The multi-cast traffics are therefore
uniformly balanced among the N PDSNs.
[1070] The present invention is applicable to a point-to-multipoint
transmission service, such as broadcast, as well as a One-to-Many type
service, such as multi-cast. Alternate embodiments may implement the PDSN

selection method at an alternate infrastructure element. The method illustrated



address X at step 510. At step 512 the PCF determ nes a value L according
to Equ. (1), and determ nes the corresponding PDSN at step 514. The

sel ect ed wBDSM41339 t hen used for the given comuni cati on. TPh@&/usozasssni ssi on
path from content server to end user may be set up in a variety of

met hods, such the IP nmethods discussed herei nabove. The nmet hod 500 of FIG
7 determines the PDSN as a function of22he nulti-cast address and
effectively results in an average probability for selecting any one of the
r eachabl e ilPBEBis7 rasy tiecexeodadifor sglectiorsef ey ipegticinpf antsangmissien rEdN i s

1/ N, as the nodul 0-N operatipn on the inte | ue of .a,multiccash address
s uni foned: SLRS REPEitag A ol Bt e il 48 eed f I 1 ¢

t her ef or e trauBirisyioh.y rabanses dofagombiti-Cest NadRiXEbS, ok 16thel type dir ssdresks,

i nvention is apéldl cable to a point-to-multipoint transm ssion service,

such as bessedaied with aegiveascammysiceionattie selastioneprocess balancessthe

mul ti-cast., ter dj ' e D) [ nmet hod
Tt an o ¢ GPIGHRr RANECRORET IS oy RK, SR CHRBRRIA it iRleeRil S PBe  ban 950
PCT/ USO2/ 3¢itibnally] whileGthe oalgulatioexderiderd fgiwers dhe&guon(19f pavidegord i on of
a transm ssion path, wherein nmulti ﬁl e connections are possi bl e but, only
one will BHaighifgrwaid {¢riculatigns npltesnale. feRelianse BRYa RRi MRlementesydioess. or

ot her typ%eﬂimﬁ@ﬂﬁé?alue%?i‘?d ated with a given comuni cation, the
sel ection process balances the potential connections, and provi des equal

probabi | i {§07] seThate obskihjn theeart wadtl underatang thabinferratiorcand sigaglson of L

as given in Equ. (1 rovjdes a straightforward | cul ation alternate
functi ons "Pﬁ%/%@e réﬂ%ﬂsgﬁgﬁ# MY a%f’gr%vﬁé' %@fygﬁ%éerﬁf ??_qhnf’mﬁﬁ se of
skill in tdghmdiesioprbod dxanqiis! aag, iMdtuctibhs! 88hfihdGhidHeamdre ségﬁ?é‘ls,be
represented using any of a vari etg of different technol ogi es an

t echni que@.lts,Fcayrrgxdwpla@,d ¢hirs thaktmaytheneferepsadnthroughewr the i awve

. s, ) _ | - h
Sbove. e SERtlRtcRh Y, Be, £8P ERIRE by YBlndRY, Uik BPFGpGRER GaGS, t e

el ect r omagmRjrietic\Alels, or MROfIEES C obticdidfields @arpariidies, oppanycabnibirdtidm or
particles, or any conbination thereof. [1072] Those of skill would further

appr eci at éhargat the various illustrative
[1072] 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
constraints imposed on the overall system. Skilled artisans may implement the
described functionality in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.

[1073] The various illustrative logical blocks, modules, and circuits described
in connection with the embodiments disclosed herein may be implemented or
performed with a general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or transistor logic,
discrete hardware components, or any combination thereof designed to perform



| ogi cal bl ocks, nmodules, circuits, and algorithm steps described in
connection wth the enbodi nents disclosed herein may be i nplenented as

el ectroniwo ohasddmr e, conputer software, or conbi nati ons @CTHSIN3480D
clearly illustrate this interchangeability of hardware and software,
various illustrative conponents, blocks, nodules, circuits, and steps have
been descri bed above generally in ter2s of their functionality. Wether
such functionality is inplenented as hardware or software depends upon the
parti cul atheafohdtionisi deseariisedidsérein. cAngémerahturpope sprdcessdrhenay dxealal
system Skilled artisgns .may inplenent the described functionality in
Varying wAYSTOPECSSSER BilkinitheI Slerape it PEIECSRAr MBEhe FMpPARERtAAbn

deci si ons ,ahoukgr %%tl%ﬁel‘,’i?ﬁ:’fcﬁ’é RflefOr&Ratel Mac 'n@?pﬂrﬁrHﬁés§dr9ﬁé¥ blde scope
of the prgsent invention. [1073] The various illustrative |ogical blocks,
modul es, aerdmplerentes akeaadnlzidatiom of computing deviceh, elge, @epothimasionsof

di scl osed herejn be inplenented qr .perforned with a general purpose
processor @ Sﬁ 6’1”52% QIGRRICG5S8RE s UEHPPT MUFORIRGPPRYP (91’?638%6{1) i

I nt egrat e%iér'oPFd&etssbﬁs_l ) conjlin@ioh RGP aMDEP e cofd, € ot ady  diffiGAuchkr ot her
programmuabl e [ogi c device, discrete gate or transistor logic, discrete

har dwar e configivati®r.,, or any comnbi nation thereof designed to perform WD

03/ 041339 Us 3 7 t] e i her el N v I

oot pose pHETMsor Estae & a Wb AGERACaELAREY, Aecdirfbcion BAREHE |
processor efodirfediay diselvsedt hersih may deesfyodiead rlireetly en, handewes,oint ol | er,
or state machine. A processor may al so be inplenented, as tgci conbi naéi)on of

conput i ngSotiwarecmpdule gxecited diha ipsessobior i HepMbiRationPlihgdocesbor, a

bl ur al 1Y o8l nARIUAG SASP8sid"R RAMTMcnoR), SIRAM AERRSY! ROW FBIoMCt ! on

with a DSP core, or an her such c I guration. e steps of a
met hod or ERROM miemalys EERROM menwrmyergisiersyihaind wisk, serdmavatdediskdiascl osed

by 5 br oc SIEROV oG 26 athetiaimiaf sihrae M iovi Bl B iidatay - o
resi de i nRAMEBRABANIM fis a8 pIBITbY theREMEBE®Y Buch ﬁﬂ@&ﬁ@by caREREdM

menory, registers, hard disk, a renovable disk, a or any ot her

form of sirdemgatiarediam lansivwrite inferraation Ap, dhenplosage wedivae Medihem is

coupl ed t%ltcta%%ti%,%ﬁés S&Brésguec hmggﬁmp rrﬁgfsgeo rinﬁeadﬂrlalr ?gdthe 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.
[1075] 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 without departing from the spirit or scope of the invention.
Thus, the present 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.

[1076] WHAT IS CLAIMED IS:



information from and wite information to, the storage nedium In the
alternative, the storage nedium my be integral to the processor. The
processorwand/o$t3s9 st orage nmedi um nmay reside in an ASI C. TIR€TASDII3438y

reside in a user terminal. In the alternative, the processor and the
storage nedium may reside as discrete conponents in a user term nal

[ 1075] The previous description of the2dli scl osed enbodi nents is provided to
enabl e any person skilled in the art to nmake or use the present invention.
Various nodifications to these enbodinents will be readily apparent to
those skilled in the art, and the Q$ﬂ§ 'g.principles defined herein may be
applied to other enbodi nents wthou @% rting fromthe spirit or scope of
the invention. Thus, the present invention is not intended to be limted
to the enbodi nents shown herein but is to be accorded the w dest scope
consi st entl- wi t N avdrelpss aemprucation susiem suprelingsbigiadepsisteansiaissiPpAs, [ 1076]

VHAT 15 Cufl MRt oty O340 3 o T 0B R a0 SHAM df i o e

comrunTt cati on syst em roaacas transm ssi'ons, e system
havi ng a penticcrbdes)at methddufos setiimgngsieamsidisgiopl paths icoynprfsigacket dat a

service nodes, a nethod for settin p transm ssion paths conprising: 4
det er#ni ng a FAeteEMINRgRdirsbpumREr gf#ﬂeamﬁ“ia}‘tyo?f R)‘f’é‘g‘%gagh?%{v@@rﬂﬂd@é nodes

comuni cabl e wi th t eniiHieagh vigitHeHrolddBr bl iaiGiorAstd dgt er i ning a

first packet data service or afirst communication as a function of
the fiBst nunbdeterinifiga firet packei datanseivimenate foharfeshcelamamnigationgst he

first packet data 2 service, node co i ses: assigning a unique identifier
to each packet dat aasf'éP‘?/tf%Ofntgﬁg'rswﬁﬁ%ni cable with the protocol control
function node. 3. The nethod as in claim2, wherein determ ning the first

packet data 2 _service node further conprises: receiving a nulti-cast
address f @& thdhei methasbmsuini elaimoih; Whetein deteanining ibetfirst packet galeket

dat a Sgr visgﬁli&olquéaéo'%phg&gt ion of the multi- cast address.
assigning a unique identifier to each packet data service node
4 communicable with the protocol control function node.

3. The method as in claim 2, wherein determining the first packet data
2 - service node further comprises:
receiving a multi-cast address for the first communication; and
4 determining the first packet data service node as a function of the multi-

cast address.

4. The method as in claim 3, wherein determining the first packet data
2 service node as a function of the multi-cast address comprises:
performing a modulo operation on the multi-cast address and the first
4 number, wherein the result of the modulo operation corresponds
to one of the unique identifiers assigned to reachable packet data

6 service nodes.

5. The method of claim .3, wherein the multi-cast address is an Internet

2 Protocol address.



4. The nmethod as in claim3, wherein determning the first packet data 2
service node as a function of the multi-cast address conprises: performng
a nodul o wpasasizen on the nulti-cast address and the firs®PCTASHusAST ,
wherein the result of the nodul o operation corresponds to one of the

uni que identifiers assigned to reachabl e packet data 6 service nodes. 5.
The nmethod of claim.3, wherein the nuP?i-cast address is an Internet 2
Prot ocol address. WD 03/041339 PCT/ US02/ 34807 25 6. In a wireless

communi cal, on $y atwirelssy pormnhngchtimadygsisin supposings bicateast Randmissipasem

havi ng_a protocol control function node and a plurality of packet data
servi cé nmgystsmmmafmpt%@ﬁ PPHGO'JHn?inJh'%‘PﬁEg@P%ﬁ RJH%/EH&/ eﬁ%qﬁﬁeiﬁﬁ 4
determ ni L& prelold i i m Henand  determ ning
a first pgg@@ﬂﬁ%&@&i’[ce rﬁ%ﬂﬁg@g&‘gﬁ%}s& com‘n%ni C tlls(l)rﬂd? 6 as a
functién of theetarhiningastuiiddagisaddr@ss dhe firsk chownasicatiorgladm 6, furt her
conprising: 2 deternm.ning.a, first nber .of the_plurality of packet data
servi ce nodes CEHH! sz?gi'rétW?W&%gaﬁﬁﬁ’f(@c'&q’&cﬁttﬁ%%ﬁt HTENCATYE. 8. The
met hodgas in clai m gs aMIRGRON of & hTTitNEAS Ridtdds3t packet data service 2
node for the first conmunication as a function of the nulti-cast address
conprises: 4 performng a nodul o operation on the nulti-cast address and
the first . nu r, erein. the. reas f dul o operation corresponds

6 to one gf tmﬂpé{r}’_gdi%e'ﬁ&%ﬁnigsm@se?ﬁﬂﬁgﬁtq@r eachabl e packet data

servi cg nodes. d8terAinihgfd fxst husiber of eecprartlity of packet dath s@rvideaisdssssi on
paths in a wireless 2 transm ssion system supporting broadcast

transnissi ons, the cAMMYRicakieyyith the Rieiero! santselifunelipn nodeans f or
determining a first nunber of the plurality of packet data service nodes
comuni cable with the protocol control function 6 node;and neans for
determ ni 8y a fTheshethadkas indalaimn Femwhieosin determininga finst packet data service

2 node for the first communication as a function of the multi-cast address

comprises:
4 performing a modulo operation on the multi-cast address and the first
number, wherein the result of the modulo operation corresponds
6 ~ to one of the unique identifiers assigned to reachable packet data
service nodes.
9. An infrastructure element for setting up transmission paths in a wireless

2 transmission system supporting broadcast transmissions, the infrastructure
element comprising:
4 means for determining a first number of the plurality of packet data
service nodes communicable with the protocol control function
6 node; and
means for determining a first packet data service node for a first

8 communication as a function of the first number.

10.  An infrastructure element for setting up transmission paths in a wireless
2 transmission system supporting broadcast transmissions, the infrastructure
element comprising:
4 means for determining a multi-cast address of a first communication; and



8 conmuni cation as a function of the first nunmber. 10. An infrastructure

el ement for setting up transm ssion paths in a wireless 2 transm ssion
syst em suWwp@Birge br oadcast transm ssions, the infrastructParaSoBBSnENt
conprising: 4 neans for determning a nulti-cast address of a first

communi cation; and WO 03/ 041339 PCT/ US02/ 34807 26 neans for determining a
first packet data service node for the26irst 6 communication as a function
of the multi-cast address. 11. A wireless comunication system supporting
broadcast transmeassi fondeterditihg ssfirst packed dategservipeatarsofor dlomfirstl  f unct i on
node and a plurality of packet dat servi nodes, thod for setting up
transnPssi on pat hs SBMPYRICALPN as HH%t'qrb?fctgétr%ﬁﬁﬁﬁSgaggrqsﬁrst nunber of
the plurality of packet data service nodes comruni cable with the protocol
control function 6 node; and neans for determining a first packet data
servi ce ndde f oA wirdless connamication cysieom sappartihg neroadoastf tramsmissions,

nunber, 12. A wirel ess co nicatio stem s orti r oadcast

trans r’r? Ss ﬁ'a% §Y¥¥Ie"2‘ haang 9&%%@9?“6&4‘5%?%%%#&86% @rrgﬁfa?'bhéf?%ﬁ‘%a@ and a
pl ural ity afigaRkess, dAndthEror iseRintPAs frandmiEBldMashath8 cobfrlsintg up

transm ssion paths conprising: 4 neans for determning a nulti-cast address
of a fé#rst commeansdor dateranining wefirstnaimbedet tbermluiality of packet datecket dat a
servi ce node for the [ELshoGes QBN GRINIE Wifitng profRebl SohtPd rhfgioR! 1 - cast

addr ess.
6 node; and

means for determining a first packet data service node for a first
8 communication as a function of the first number.

12. A wireless communication system supporting broadcast transmissions,
2 the system having a protocol control function node and a plurality of packet data
service nodes, a method for setting up transmission paths comprising:
4 means for determining a multi-cast address of a first communication; and
means for determining a first packet data service node for the first

6 communication as a function of the multi-cast address.



