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Field

[1001] The present invention relates to ‘wireless communication systems

generally and specifically, to methods and appafatus 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 afe 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.



3 APR 2006 PCT/US02/31774 2 [1003] There is a need, therefore, for an
efficient and accurate nethod of transmtting data to nultiple rﬁ@izmgents
in a wrel eﬁﬁ) cgm‘runi cation system Further, there is a need for t hod
of routing LR data to nulti pl e users, wherein each uBEFUS®/3aTHquel vy
identified as a target recipient. SUWARY [1004] Enbodi nents di scl osed
herei n address the above stated needs byYy providing a nethod for routing IP
packets in a wireless comuni cation system wherein a broadcast or other
poi nt to mi1@03]poi Thereeisva needs tperefdreécdor antefficient andl accufate metheodriof t ent
broadcast service is,transmtted when trigger js recognized to initiate
the ser vi cUaaREIEY rAta 1o Muihle ECIRims in; dr Wiraless ommbnigation; ystem.
recoani zed Fuhef, therdf% nédtPidrd fefdd 8Nfoulihg Mbadtast B (PmRRIICLLES,
bandw dt h and ot'’her transm ssion resources of the system In one

enmbodi ment whereinsdchsisen iupiquelyddentifiechag aftargettrecipiebt.| e st ati ons and/ or

other wreless apparatus nmay involve a uni-cast transm ssion path or a
mul ti-cast transm ssion path. Wen the nunber of active users for a group

call at a given transm ssion node ﬂﬁ threshold, the call is
transmtted over a commpn channel, such a broadcast channel. Wen the
nunber of active users is within the threshold, the call is transmtted

over a dedi cated channels to each participant serviced by that transm ssion
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node and awhekginsta Opv@abicastd s tothéNsdiht Stoo maRidsoing sarviced is nprovided
recogni zing a broadcast trigger at the broadcast transm ssion node,
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wireless 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
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transm ssion node; (2) establishing a broadcast transm ssion pgtAIprNﬂSthe
br oadcast t\g@r@%@g on node fromthe broadcast source nOde;JL@% sendi ng a
br oadcast nessage through the broadcast transnission path tM¥VH2Gddcast
transm ssion node; and (4) transmtting the broadcast nessage fromthe
broadcast transm ssion node. [1007] Intill another aspect, in a wireless
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r f
broadcast dJisstyngebien of activeeusars foothearewp iaal, !'fy'g'leeﬁist dpnrryexGeRuis2R FI G

5is a fung}j Laar . Ly el ' ' t ) rtLn

br oadeast GPERCAIL SPBE, ReRifing b dn SABCR WRpbHGaS cHA L HRERIRE S,

broadcast st mirhbet 8088 hofexsecd ihe threshioldvake] traabnﬂtin%mergfdu callbhi - cast
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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 mutti-cast Internet Protocol transmissions.



4 [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 di gy@mﬂbf

mul ti-cast processing of a broadcast nessage in a wreless nTruni cat i on
system [1WOr93/3p433 9B is a signal flow di agram of setting RGI/HSEMA4path in
a wWwreless conmunication systemusing a nmulti-cast Internet Protocol.

[1018] FIG 10 is a flow diagram of nult4 -cast processing of a broadcast
nmessage in a wirel ess conmuni cation system [1019] FIG 11Ais a. flow

di agr am of [M15§] - cBI3. §isoz Hewi diggraim af bpracksssfor boiding gemiuiti-castitred iass
communi cati on sa/s.t eﬁn élgzo FIG 11B is a signal flow diagram of broadcast,
processi ng SCAMBUNGRYRN B¥XICTbnuni cati on systemusing a nul ti-cast Internet

Protocol . [C[ié@?éal FEfG. 9R isSaTidw WadthAl bR Thiielcadt rﬁ?éécf’éﬁ‘f}d_ |0FV5 bfsadtagt oup

call servi I'n a wireless communication system topol og 1022] FIG 13 is
a fl ow di agnessagerin larwineleas coproumeatiorgsystem. wi r el ess  communi cati on system

[ [ [ tL- | P | ] ' . 1023]. FIG 14 i
L o PR or FISt 358 in Asianal ow ehaate et S50 ybeA SRBpathid & WirdieRss | °
comuni cat icByEaNBn byRaM udihGa mifidaatthidRRtirbirblat e group call -

operation in a wreless’ comunication system [1025] FIG 16 is a flow
di agram i | [1818]at i Rig5.glQup adlaw diagrami oh nmuiticast psoeassing ofnau breadcash

system DETAILE [ON [10 e "exenplary" is used exclusively
herein to r%%ﬁl?’aggg&\%c&%&%s cghﬁg@ﬁ%@% Sﬁé&ance, or illustration." Any
embodi nment [4gPIY | DERS.he1ARii8 B flow’ g asfymultiscastt praeessingrof &/ bicadeast
construed as preferred or advantageous over other enbodi nents. [1027] The

ef ficient (RRSSGOLHD S WEBILES FANIMWHEMIQMPRLER- t he performance and breadth of
oS! Sho IO CEe 187 o S Tohe S HE Sy ENBSSH pialLEf, A 2000
transm t t eavicdiessycommunidatiodadystem using a multi-cast Intemet Protocol.

[1021] FIG. 12 is a flow diagram for a message flow for a group call service

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 illustrate 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



content information. For exanple, in a digital transm ssion, data S
transmtted in frames. A frane of information typically i ncI ude 23 ader

i nfformation, data payload information, and a tail portion. Thehfk S nay
be part of @ PaGkels;of data, part of a data message, or contlnuous frame

in a streamof Information, such as audi o and/or video stre%%”s‘ﬂ(-’t'ydhed to
each frame of data (and each packet or nessage) is a header containing
processing information that allows the Peceiver to understand the.

i nformation cont ai ned in t r ame This . header jnformation is
consi der ed Qv&dyegdhe;size o WSE*@?Q( HﬁOmPﬁfeﬂth?ﬂ%m' eldré't%‘& vitla dhe daitg o t h
i nf or mat i ong dcﬁﬂ@ﬁamorm‘éhsn' rrf&refs@m@ egpatcﬂgﬁan'tﬁar{seﬁ.ﬁé.bﬁddafa%%rsé?ﬁ ggy! oad.

[ 1028] The ta franes are transm t hroughout e comunication system
vi a vari oudnifndmest rAidtame asfl1Bimmat|on|nypmaupmdmdemm\aadeymfennaﬁm data

Lhan ST o sioad Mo aton, da s Bl boRigh, 76 et meyhe P psakadt ot
Data Servi &cﬁaN?Qﬁ of %Q@ih m@@é‘a\%‘ Rdr GO?fti'n%ué %bhﬁ‘@sswa@%am oFf o jon,

requirenments t he PDSN and tes val uabl e bandw For exanple
expansi on cfuch agjavdio mﬁzﬁmrewdeaystreema rAtta@mcbtosewatufrarnerMSdatadanmeha PDSN

be sized suffi |entI t o, handl e the duyplicated traffJ P ransmts
Che il t1 piRACKeD 5F SResk50BN S Bolerdsi e RO hier st Ba.afamalen BRbAIEF on t o
each user. tﬁberec@%vetatuu@d@*staﬁlﬁpltmqnfotmaﬂaﬁ tdopiinedYinditeadhenid(3peonsisi n a
uni -directional broadcast service, wherein many users are receiving the

broadcast heagdesrinfemeationthis PpSRIdered hiovetheed, met proasssing datormakioer of

i v tual | eeriBBEr inBiRRanbg cBRihey e SHPchaRE Sobisrks EABET ona

header i nfioragthieqaylodent i fyi ng each target reC| p| ent. For a broadcast
service, the nunber of, target recipients é prohi bi tively |arge, thus

creating pridBR8ks dhe F’@%JFQ’BG%{I a: dransmite m@@%g’@ﬁmamﬁ | GRNRUBISAEAN dt h.

[ 1030] An ﬂ.;n(ﬁl Y | oys a
met hod of ElaJpr ansport thafEGStIQlf a%g\é\ber‘iﬁ&gandw @o&gégf?@}élt%}é?é?n, e
infrastr ucttmmsmlbsmarmfsmmmhatlcmtto srhyltlpge tusersa caquiresy then diuplieation ofithe

beror med dAPIQTEYES ) ApaERER! BRFKStoHaRURETTRPOPGFORb RS  FacKRl afe: oSN
3 APR 2006 &3 R88¢ pPDBNY! Uﬁ(@’dﬁbﬁ&é\lo@\ increases the processing requirements
of the PDSN 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



or central packet data router, to send the nessage with a nulti-cast header
to each BS or PCF involved in the broadcast. For exanple, a gesigﬂ‘ may
process through a Multi-Cast (MC) tree to a PCF, wherein the c3 Elicates
t he message for each BSC and then transmits each nessage via a distinct Uni--
Cast (UC) WEB3@384586n, i.e., connection or secure tunnel cr d45TEUSBEIHWeen t he
PCF and a specific BSC. Note that a UC connection nmay be considered a

poi nt -t o- poi nt connection. The exenpl arg enbodi nent supports a uni -

di rectional broadcast service. The broadcast service provides video and/or
audi o st r eansehivalnphdkiepdataiseuter, tSigesal iheemessage nvdthba omdti-east headercle "t une

in" t desi t ed t.0, t d Tt i i . As th
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of duplica pac over the hops in the network. [1031] T oW ng
di scussi ontheemessage forecachddBCaand theinddansmits bact message viss adistingt bni-
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assignments of the exenplary enbodi ment. A subscription’nodel is then
present ed paict-tetpointopgonoectionor Jdied examplanpt ¢émbedinmerde suppeds i pt iumirs, and

hybrid subgcri.bti | inLar Q rrentl val | able for

tel evi si ona"?#tgq{?:ﬂirlgg?@%%t %{gacgpe!ihgi @éba%ﬁaé@gg@g#%ér&?lﬂge%rv&%gg\pl Yer vi ce
are then gdgéi sStRsbmtepRMipleLisehs SuBseribdrs 16the BPoAdYaso Bebicedqin@n™ he
specifics of a given transm ssion. The nessage flow in the broadcast system

i s di scusst @i desigpaiedechannel: fe aegrASodhe obraasisast Jrangmigsien, As the

infrastruc s Ei : . i '

exenpl ary %ﬁ@@‘ﬂﬁ‘n@m@m&f ﬁst(r:fﬁlls'ls"éa #%ggéfﬁ%oﬁﬁésﬁﬁg (/ﬁ%é tg@gﬁ%%gsr ;Q%'Ir?rbég’di ment
i s provi deill indesinalsizdopeduce tHe amghntiof dinplication @amgistiransmibsion\of rduplitater nat e
enbodi nents nay i ncorporate, various aspects w thout departing fromthe

scope of tRECKFEQNRE theReRs indhe netwekk i cal Iy, the present invention is
’T cabl g o ) . .
applica ept(ﬁiﬂ afie fII8 Hi86ussiSnh gi@\/el%ps"fh %&E@éﬁ%&ﬁfemﬁgﬁ%@ﬁ em a

uni -di rectTonal” broadcast stem and any ot her siring I ci ent

t r ansm ssi presehtingfaospreadaspectiimavirelesCoommiunigatiom s@stenegeferair Nedd, WO

03/030453 &gﬁ%%%{a\g} Zgrl\l/ice is introduced; wherein the service is referred to as High
Speed Broadcast Service (HSBS), and the 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




7 [1033] The exenplary enbodi nent enploys a spread-spectrum w rflﬁsms
communi cati on system supporting a broadcast service. Wrel ess A
~conmuni cati on systens are w dely depl oyed to provide vari

comuni catWOMEHHR as voice, data, and so on. These systeg&%}é&gﬁgﬂggsed on

code division nmultiple access (CDMA), tinme division nmultiple access (TDWA),
or some other nodul ation techni ques. A CDVA system provi des certain

advant ages_over other types of system including increased system capacity.
[1034] A sp38h ndjenexaewilaneambodinepo emRays @ spsead-spepamdwireless as

the "TIA - 95-8B MQi t af i, Q- e Statl nmpatikhid i ty o rd for
Dual -Nbde%éﬁ‘gg%“ Br eg#téggct%lmmazr a‘@?@@%‘% rgéllé}r%rééd to\ﬁﬁ{g[%%n as
the I S-95 sprmnimichtionheystepnraire ofidely edefipyed clongrovidemvadors tyges of
Generation Partnership Project” referred to herein as 3GPP, and enbodied in

a set of %@m@ﬁﬁ'mrﬂwﬁﬁyob@cgﬁ@mtﬁnﬂo@ onG Thesessystams3nayrBebasedy . 3G
TS 25. 213, . 2. . ' W CDVA
st andard, ?ﬁgggéga’ﬁ?ﬁ?%ﬁﬂélre e%%?ﬁ@éﬁ@g}'ﬁfﬁ?ﬁi‘ﬁgw gr b%besfgﬁl\gﬁ),

Par t ner shi or Bomee@th@’ meddatienl techhigues.n #s CIHAA2 systein ThodfdeS ceiftainr ed to

herein as the cdnma2000 standard, formerly called |IS-2000 MC. The st andards
cited her epdvaiiagespeenihenlypes i (§¥§W’i"gf‘é89'|99r'ﬁ§r@@sﬁgrsé‘ﬁW"E)()aP@'é!r ence.

1035] Eac nd 1 : ' j 7
T anahi so DOSF oy hXSERFinaY IR dasigiid RS BhaTrTRbR s Sulas
enbodi ment theh ETIIELALG-85-BliMobites iStatiareBaisd eS tations Somaphtibility tStandard  for

i cat | t i stent with th 20Q standard tocol s.
Al Lot nat o PHOEWRENISARRRE, GBSO RRER Sreiars ysiaa orasred IS BBisdh 2o
enbodi ment e HY-GEPEtANBANR, CHHEPT StaRbAT %wsbgi 8ClcOReErtinRt Shdméd edraer

types of data processing systens. [1036] FIG 1 serves as“an exanple of a
communi cat Generatipat RartneyshiphBrojectls paferred te heieibars 3GPKs @nd embiodied éagabl e of

2 var i oty ot & oS o RERbmBAENSE. S T] 2 2l unaiTE R Alerde. ons
in system T8025.2Y8! and 1310 THrav/204S3GOTELE6.60LR) eefehed ® RurdieasofhecW- s 102A
t hrough 102G  each of I s serviced by a correspondi % base station

104A £hr oUGRMA REndardsihe:siRRERY offtrediey B.eaRoR Y IVATOeH it Gooeratonr base

oL on oPATEPg BIORERS® ERIRY T REHR R o0 B ALY Rlked ™
herein as 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,



WO 03/ 030453 PCT/ US02/ 31774 8 sone of base stations 104 have nul ti @e
transmt antennas, and others have single transmt antennas. 'I'.hb‘ﬂaﬁ re no
restrictions on the conbinations of transmt antennas and receive antennas.
Ther ef or e, WQ 03/080458ssi bl e for a base station 104 to have METVHRBI1THansmi t
antennas and a single receive antenna, or to have nultiple receive antennas
and a single transmt antenna, or to hav@ both single or nultiple transmt
and receive antennas. [1037] Term nals 106 in the coverage area may be fixed
(i.e., statdomnerof)base statimns d 04Asavehowltiple tFdrSmifl anteamiasy sindeothiersshavd 06 ar e

di sper sed thrciugtgout .tr}ﬁ%%aste Each termnal 106 co ni cat.es,.w th_ at

| east one anedIfoEINgNy a $HasH'&ERCRAL FEEHICHANS 1N ABGufamiinatiens, i nk at
any given rf%?ﬁ féqﬁﬁgié}gj T ,ﬁ%ﬁ{gél.e, it 30hé fa i

enpl oyed or etlﬁgﬁ the ter ﬁr;é';'anea{l ias esl gnggﬁgﬁgﬁte%aée%ﬁgg anngﬁ?erently
or sequent ishalign 104deihave nultiplegransmihastermas@nd & smglernéadipé antanna, or

stations. Soft handoff in CDMVA  conmunication stens is well kno I n the
2rt and | s 1B BUGRIG HES| anthANGE Sncha Urtle NEANSIR Gnielia, oty Prgs

" Met hod andhaihsirRjle bPuliph trdhBmittarePidceiveadiftehnad.n a COMA Cel | ul ar

Tel ephone Systeni”, which'is assigned to the assi gnee of the present

i nvention. [108ZB] Teeminalenl 06 lin the coveragetaraadnay dedixed (..t $tatiorary) or at i on

the base.  dhapTn, Arehelin HEIG 1r §olim bitmi 3Bk dedfspbi R tialoot oy °
nul tiple rtRgeadyéterant Badtaterfiifalol U8 conyisicaiel Wit @t 164t orfe andgissibly n FI G
1, base station 104A transmts data to termnals 106A and 106J on the

downl i nk, B basg: station 494 panthe Wowmlink angd wplink all any (@¥ERIROM®EY . base
[ 10 i ; 7 )
Semenat or USRATFRIEBL for ieink, Wbicthetiort iauof 1 pleq o et e o

a an € expansion
a¥ai | abl ? \tégnWaf d$ GIBigrmdrmn'dcapJelﬁmed etoh(mhomyellﬂ?y/@rl sshjuentially) relmied opnent
of specific data services. e such seryice is . referred to as, Hi ta
Rat o (FDR) ol TRpPS R 08 VEWDlE: Baes .. Sarthandett s3goMA 2000
H gh Rate Ragk@lnfeationd\systbR{<Cisi Ref k'ﬁl%l%' il ﬁn@tét‘?l@ihdr Rf §ddtetiGnadetall i¢ HDR

specification.” HDR service Is generally an overlay to a voice
comuni cat ilS. RNateshNoh &, 1Qt,601 destitied EiMethndeand mystend fof providing atSofy

packet s, sl i & GHE) B3RP TABbAGNS SRRt Sl 4 BBl e 02t 2

bandw dt h aasaigriel 6f thebresent invention.
[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
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critical resource. There is a need, therefore, for an efficientAfh alr
~met hod of scheduling transmissions in a conmunication syst, L@ﬁ?i gptl m zes
use of ava¥YPAHP¥*andwi dth. In the exenplary enbodinent, § 5
illustrated in FIG 1 is consistent with a CDVA type system havi ng HDR
service. H gh Speed Broadcast Syst em (H%BS) [1040] A wirel ess communication
system 200 |$ illustrated in FIG erein video and audio information is

provi ded t/@OAERBEMISHONSRAGARES m&aﬁci Ffemrcezoi ergnis a/nerRD thereferedfos

I nf or mat i Hﬁ{gﬁ The

I nformati o%n :%H%E@v%gagb ggh%g{cq?gtgfl ?2@ {HQ ﬂas uc Eli%rféf‘ﬁi 4 é’érﬁac (?aiilOHThe
PDSN 202 psysternsdbat haptinkizpac se s of oavailahlel bandwidthwi t himn the efeagiaryNet wor k
(AN). As ill strat dthe Aled i, ned e, portions of stem

i ncl udi ng &MBRd ,ﬁ Vi RO HSTEHE 8 11 ISpRIReBL B STAENYPE02 | 5
coupl ed tog l—j?) H?(%S service, the BS 204 receives the stream of

i nformatio romthe PDSN 20 nd provides the information on a designated

channel to subscribers Wlthl n the system 200. [1041] In a given sector,
there are eY\ aI ' h tSS br oadcast service may be depl oyed.
The f act or:s—=+wted e ‘ ?$tem include, but are not limted to,
the nunber 101‘:;0]488% mé@s@%nﬁﬁaﬁ@aﬁm systafh 200 f@ﬂlﬁsﬁéteﬁrlﬁCFlG“Q}z’M‘fé?élﬁnnem S,
and the nurrber of broadcast physical = channels supported 042] The HSBS is
a stream ofideafadnatdioriniormatior is E(Féfrld%tCaPﬁCkﬁttBa aBenice Nedei (BDSN

b oadoast S0 o idee, P auRE PG HRARR mel bl Fofftelela M RYI MR RE R, ot o

a gi ven H3@gic transeission. trhéngfennatudsn lis provided)as paekefiess dadasuchéatiner, 9am

Movi es etc. The tine based schedul i anal ogous to _a 'Single_ TV channel.
The " Br oad@aeecmnarae BREN. 362 Pioeehasyhe TPopaskets fansispBylor fithin Alnne
i.e., h f T,

Chgnnel s\ﬂ‘r{e"%‘ﬁn sN)t ghgq@jsﬁlﬂ#éd?g %ﬂ% vfds?f"éﬁan% hlep @BE\% channel .

[ 1043] A ssys@ra |bcludmgaalBS:ﬂa4hnrebommumeatrqn witle noultiplerMSHEBS ThemREN; in

Lol 51 o7 20A % PR Bl B bk ncPol M8 e L L B e e e

embodi ment gtréanii di%hformation from the PDSN 202 and provides the information 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 muitiplexed in a Time-Division Multiplex
(TDM) fashion within the single broadcast channel. In one embodiment, a single
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than one broadcast channel within a sector. |In another enbodi nent, single
HSBS channel is provided on different frequencies to serve sudstRiBBr s in

t hose frequ¥@dP®3045} 1044] According to the exenpl ary enbodi merwus2l3errsyst em
100 illustrated in FIG 1 supports a high-speed nmultimedia broadcasting
service referred to as High-Speed Broaglgast Service (HSBS). The broadcast
capabilities of the service are intended to provide programring at a data
rate suffi ¢1ISBS chanselpip@rovided daomeralthamndore bavadeast ahammed within arseetanpl e,

applications of the HSBS. may incl ude vi tream ng of . i es, . .sports
PP o I SthAEsroanipa. o Sinpls HEERE ehnrel, o) peovideh.pro cifdent

I nt t P : : i ; I nbodi t,
Content - sortodaeneies 1 kenieloturBRInnag BataReBL D o o peed |
broadcast §t044]Jce Accarbingsipstherexempdary.embgdioeet, tihessysierg H00 ilhestesited int he
HSBS ser vi subscribe wth the .CS. .The sybscriber (s then le to scan
he br oadcAd®- JupURRRI e Balrwsel uriEdia osacssing Srmicenigoned Jp A ded. by
the CS. Foiy 8 BrofdddstaSkrie (9SBSY! ¢h@abr@£j&%maaasﬁil§i§§i diniyIgh

ul
advertisenents, Short Managenment System (SM5) nessages, Wreless
Appl i cat i oserfica ammint¢nddgd) fo pravids prognamming at andatagateesieffiaient/ tocsuppast ent
with and co nient_f i ] e w.reless o) l,cationps... Mobile u are
et orred 1 SRED ROBiquoR PRGOS “ Aol PEIHES poBFRaicS o e FEBRsas
rel ated pangdipineiiid Videuetieanting®s $aaess, sporls evsnts here THANSBS Befice)
channel s and/or frequencies designated for caontrol and information, i.e.,

non- pay! oadp aPaskekdatasgyyies daped opshe dntemetiRipaaeh{lPdn content of the

transm ssi er gj a S ; pay! | dcast
content, i @?ﬂ?heﬂ\#}d@g{gp?%éb gm&%ﬁél.a eZ'hBQd' roé’d?&(s seeﬂr‘t\sns%gfe rs&%ﬁri ber
desi res toadeeeises the avadldbifibt ossych bigh-speed beoguuaist sehdae to tred spstem

schedul ed progra t he reads the, overh nessages and .learns th
2pbr opr | at DBt AGUIUREr SRSTIEL D fSShReiha, HRES BEMR MAVaHseage S Mehi ng
the HSBS gwmnngie s@ﬁ%ﬁib%?% YﬁérnarbB% fr?’b Sesls asd b?@éd’ddé?_s@%@@éheidl@ﬁﬁ%\ The

channel structure of the exenp y enbodinent is consistent wt
cdma2000 swvarietyr of, wayie thatnmalida-providet Byughe &#8ntkor example| the-be@ideast
SupPOrts: dahRo i8Rl 354 YR MEa R RTBIG acbRerRerts! 8HOR MHRBGEmEht t e

System (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 bundies 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



Forward Fundanental Channels (F-FCHs) or the Forward Dedicated, ngﬁ{j@b
Channel s (F-DCCHs) to achieve the higher data rate requirenents a 3
APR 2006 V\D 03/ 030453 PCT/ US02/ 31774 11 services. The exe {F% di ment
utilizes aNOR¥8WHYs the basis for the F- BSCH supporting %@%Hg gf 64
kbps (excluding RTP overhead). The F- BSCH may al so be nodified to support
other payload rates, for exanple, by ddbdividing the 64-kbps payl oad rate
into sub-streans of |lower rates. [1047] One enbodi nent al so supports

One- t o- MarfeT(iges.o THR enarpplanagmbogipentailizesan Fﬂﬂ@%@e&ﬂsm&f thefi-ted to
group call ng

i -cast CROgHoPaFHAHIAG & gieyRieEl bt B fons CrIGIREPRIE BYpifRll T T
of F-FCH (B8CHhmay- :E)@SI—t)e onodifiedh 6 suppor ather rpEwisaRE rates Nar. edamplepbher

ook ( noUpHEos S:é?ﬂ&mﬁ%&%éj RGO SHr S trarSB L RGP oDt of 1 Tthd
n"sti 11 hGETE; O dribodiiort ' 8e5, SRy PAE R MRRY ol B el i

Access Chaappiitatjans, tlneluﬂmigahMedoiAlunm iCigroue caltsy #v sevetahdiffiererfonaysol
Channel c¢ nat on the reverse, link.is l.i zed 1048 Havi n hi gh
ST L c N amplanpd Vs atsine Sl canapls. taatia foruassil chihdle O

exenpl ar Y;%?W'vﬂﬁﬂﬁo %ﬁ&nHéeoﬁ-' F@IH’(drétﬁGEF WGHPBn Ubfth Por@%?@aﬁa PbVer8e S
forward |ink power to provide adequate cover a%y physi cal |ayer design

of HSBC i dinkdudnfanoikerexample; ithe &ErSGH (shasrd rgrgummambbrs)mﬂsl@ssame

dosi n " cqReibroding P-BECH Ui BAERSRG FERRhed Poger SRR SURER "
transmt thest shinenirheponvikl foAwaridiinicand ahe AMDCOHVOH Bt @\RIrsd Yink @re aspect
of the design is a subjective trade-off between the percgived video quality

at the edfPried. dowil anethereramplectiheshighdaianb-BSCH an the fowatchiinpaddoad

t d,
G ven T eva® oRCeeds Gheirel or /e ERRanCal RGeS CRelRETglsP, GRMBRRT cpe ot
t he edge dortiad Gledrinel Eombimatioin) enﬁhare\m’rsellmka& etlhzdcbser to the base

stations eceptjon of t e channe re I NS ree nd t he vi.deo
coal i by wdapdebe & chigh: B3t e oG Broanaast TapRpIcetal

trade-of f @llléﬁnélF(FLBSEchbeF\E@xen@ﬂﬁ?y‘érﬁ@&duﬁ%t'rﬁﬁ& u88% véAAhrgeSorioRSCH can

support. Lowering t rate stpported b
of a base statlons forward link power to prowde 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



channel increases the coverage at the expense of decreased downl oad speed
for these applications. The bal ancing the relative inportance BeiRdth vi deo
qual ity and data throughput versus coverage is objective. The configuration -
3 APR 2006WAD3@BPBG30453 PCT/ US02/ 31774 12 chosen seeks an PCT/US02/31774
application-specific optimzed configuration, and a good conprom se anong
all possibilities. [1050] The payl oad rd&Re for the F-BSCH is an i nportant
design paranmeter. The follow ng assunptions nay be used in designhing a

syst em suppbosémgsediso adc applicatiomsspagiiic roptimized deonfiguratidre emdnpl gogd

enbodi ment:_ (1) the target ayload rate is 64 kbps, which provides an

accept abl eWﬁEﬁB%?’i%Pa,g a(llzé)o% 'ﬁ'esstream ng vi deo services, the payl oad

rate 1s an{ﬂ‘Yzlg)toT h@(ﬁa‘}%d ffte ¥8r th FLBSOM @Sarﬁ’%pﬁﬂﬁhﬁﬂeﬁﬁﬁrﬂﬁaﬁ\eﬁr.the
S,

RTP packet the average overhead for all layers betweén RTP and the
physi cal | dyer followingrassumptiong gy Be busedyn degigning pacsysten| supEring s per

F- SCH f head d.b h XPDU, header . 1051]. 1 n .t I
crboch ment DPCTG AP B B AE e P aserian Smbetintdh LG ARETERST 2o i <
64 kbps. MRk rdieny 64 keps Qﬂ"ﬁérb!gﬁo\ﬁ@é’é endacéaptabledeidey Gdalipp@)Hoe al so
achi evabl e. Subscription Mdels [1052] There are several possible

subscri pt i SHeARRG Yidefpaeivicese theigRgloaderale d® aspuaeddioniciudecthgce t2 Ssbit
controlled ' I a : no
subseri pti S et Bl ¢ HERTE papRes” ER ayeRloe OHRMBRITAEALTS ¢ e
content w fdyers betweomw AT anddhe physieal kger ipapprxirnately 64£8:bit byes pent ent .
ier 1 Somgachoutes iy e S e e and iRy b MU Rendel o
exanple, u 11Ng lnCaydr ; ) : | i SlaUQh OS W | |
ay the seliood D UHCoRmBRr; SMERIMEANIEH bRYIARS bISidst Bivict) the
subscri be mmaximens eatei supportedoisy 64 tkbpsc oHowepen dinagy fatket possiblei paylohd
broadcast sgrvice. gq bscri bed usE.rs gLe  not being able to receive the
HSBS ser Vi &t_es&gﬁqw Iﬁg)(ﬁ)sa%@eé?@g Ie¥8%%chi eved by encrypting the HSBS
transm ssion/content so that only the subscribed users can decrypt the

content. This may _use over-the-air encryption key exchange procedures. This
scheme proRubserigiomMedels-urity and prevents theft-of- service.

[1052] There are several possible subscription/revenue models for HSBS
service, including free access, controlied 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 aiso be transmitted 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



[ 1054] A hybrid access schene, referred to as partial controlled access,
provi des the HSBS service as a subscription-based service that 3 gpReitfr ypt ed
‘Wth interm ttent unencrypted advertisenent transm ssions. P[bﬁ?sg' /\_4\9 4
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encour age subscriptions to the encrypted HSBS service. Schedul e of these
unencrypt ed segnents coul d be known tol8he MS through external neans. HSBS
Servi ce Optijon, [10554 The HSBS service option is defined by: (1) a protocol
stack; (2pdvegiseaents may,be ptanded tos paequrage SUbseriptionse &rithe ensrypied ti ng up

and sync h 2| h fl ﬁEr@ft% s%??ﬁéﬁ '

exenpl ar ngéﬁk%g'ﬁﬁﬁceéntgfﬁé‘?%?g? ?%%é:%ﬁél n h. an&éﬁsarﬁgbéﬁpé‘g??gﬁa% I n
FIG 3, tMSthrougkekternabmieans. specific to the infrastructure elenent, i.e.,
M5, BS, PDSN and CS in the exenplary enbodinent. [1056] Continuing with
FIG 3, for the application layer of the M5, the protocol specifies audio
codec, Vi $iER Ee iofe! | as any visual profiles. Additionally, the

pr ot ocol ransport Protocol (RTP) payload types when RTP is
used. For [10585]t r aflepd1SBBagerviced oplienNs, defirechibyt ddpbla prptecodl stecka (Rser

Dat Prat ocol  (,UDP t Th ity | f the MB,j ified b
the. pr ot oOBRONSEy AR PEBOFPL StaGka ter ) aPER et PBHsG, B Sthnd
channel s wWgehrbARIEE tHé | datvice. | He prdthcais SRekahesbraird té hﬁe@erﬁgﬂry net wor k

| ayer specifies the I P header conpression paraneters. “Accordi ng one

enbodi mentemkadimpeet isiilustrated in FiGsa3 gadidt Asdllustiaded in E4@d3athe pratacohn

?EBE?{” Fi ek i FpREARIGARE Mitdsd@ilte g L3 “gﬁb”é ??ZﬁfN%ﬁd:%S%iJEeigiyE tom
) ptaty ' M5, BS, PDSN Cs, '
thglroiozggzale}gg‘i S. %gb?/meﬂe?ggls gxi sre resentsatnhe ti m(z:IS T’Ir'izt E’ée?no£ E/B is a

subscri bel 1091t he Gantisuing: wittle FIG: 3 ifee the aprlioationntryes ofelier MBethere
o mngs FRASBAEScdted k] SoREeoUSa cPARY B8, wPOR L A MRIES
broadcast Additidnally, the taretdeob speaiies cRadioe T rarsporu $rotoest {BTP) hesyleadecurity
associ atl %?pes 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 link 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



with the CS on reception of the encryption information. The enc_rryéf)&Fj ;pqﬁ
I nformati on nmay include a Broadcast Access Key (BAK) or a key co R on,
etc., fromthe CS. According to one enbodi mnent, the CS provides the 3 APR
2006 WO O3MBON®BWV4PCT/ US02/ 31774 14 encryption infornmati onPEV/ER0231TEdI cat ed
channel during a packet data session, such as via PPP, WAP, or other

out - of - band net hods. [1058] At tine t2 {4#e MS tunes into the broadcast
channel and starts to receive packets. At this point in tinme, the M5is
unabl e to phongtion tiffermatien ower apdediestedichamnekduhing laPH&ciet uxatal gession,

conpressed via ROHC,_an e M5's dec ressor has not been initialized.
The PDSN pRHEH ééé"%eggeg"'&go%iamPHFTO?EEB&H%Q"B%#-(det ail ed hereinbel ow) at

time t3. F hegﬁqﬁ tapfe Vi SI’?J?‘?H i C
Initiali za!ﬂs)gné]& ef r'eghﬁzll Mgac %f% |g§6c;‘n?h%/§@rr|9§%€éc§él?y reg%@hgt%lgﬁsﬁgt*o t he
broadcast céeeiveepackiie. RADiHis pdinfpiadime, the MSds unablenta paicess theneeceivede of
deconpressor jn the M5, .allaow it {o. deconpress th P/ ESP header, of the
ocetved pRackits berausegh JBIEER headetis CHFRIBESET vn RAMGSANAdBANSS: ¢ ho
received p , e r b f eppgaor, il cess
{he ESP pag oo o R, i TR P eg e et

t he CS. TheoSipression infoooatiah r{detailedviereinbietovbrit timendl.ei roimh¢hesSIROKC

decrypted at receiyer, LS| t he .. The roy.i des. furg her ryption
ot o at | ohckekeader. JhE S Hatdels B otantin RO 1 pfiliondk HetEsnilfD) 15
Note that phekétsdnt peridarcallyifforh The PIRSNQAB tREHreégdéadt chahfel NEhdROKC ensure
t he ongoi ng security of the broadcast. At tine t5 the M5 receives the

broadcast &iBmasket is useditadnitiglize\theestatmof degamprassorinbihei MBnhalowiag it to

eri el ont CeGRERaE e SO R 1RA0e, 8 BB TRHERRAOR i B 8P PIEE o e
enbodi ment progussitheliP/ESP header iofthye eéceivad patietscheweser, th® M8 eeduitdse
broadcast content. Still alternate enbodi nents nay provi de a non-secure

br oadcast MNR’&@?’"T’HBOW peqcessiie &k 9§Y‘Pgit4 asihgmayigashis enceyptad Withe sk
ecese mil SISy [0S oo iRR'o Mok i bRl Witdhe KT
CS 326, twwhebsN t8e&BK 3@ Aeceyphal aB1fe raceiven using dhe IBAK arithe BSOpivitlesand
three BSC ?gr%HerBe%%fyp:?%?f in;gglgna |on,3§gcti1 as Cu%%g{e%dkéf intfgr?ngzt%anor a current SK

at time t4. Note that the CS 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 to 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 [P 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



320, 322 by way of an IP cloud 324. The IP cloud 324, as well as |IP cl|ouds
314 and 308 are basically a configuration of interconnected roﬁmﬁﬂlﬂﬁhat
forman IP path fromthe CS to various recipients of data fr rglthe CS. In
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tunnel, referred to as an A8 tunnel, 1%ormed for transmtting infornmation
fromthe PCF 310 to the BSC 302 and the SC 304. The tunnel may be a GRE
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br oadcast MOttennetrsﬁ)rnmldtiremaBDsgt 820 tod%(DF/lBS@cmZJyTaecﬁJaaelsDnaylhe cast
IPaddress This address i ed in the destination, addr field of the IP
packet 5. - AGHHE SN A ROl FHRAAS ah Al & Usad for'p Ef%mﬁh% A0,
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frame for transni ssion. rame |s encapsul ated by a Generlc Rout i ng
Encapsul at isoeonsiEent wiilke Itlmt spasifiediindine ctmaRB0 anctHPRUStandardst des@rlbetb A10

t unnel des ribed hereinabo Th ey fi f e CRE,packet header, uses a
speci al ﬁ%e"i'%l)c?vr?dl c xg?ﬁ E\{gé\g{grkbéét\lg 8 g%ﬁﬂ%%tqsbﬂggﬁ paaﬁq<et S
appended chnlmédmn%(}rdmme PDSNEK e &ePdSér, el@yMB] a source address field

i dentifying the | P address of the PDSN 320, and destination address field

uses a cl aE¥69]nulAccordieg te onpiresalodimest.nihe ibreadeast) B @BBesends Fhe same

251 | ver oo pHERs o Ao FoBReT ook T 63, il cad B Bt e,

enbodi ment bylee cladss-BagultircastalF address. | Thisnatidireds @uméed:&i ithen debtimditéort P
address field of the IP packets. A given PDSN 320 participates in multi-cast
routing of these packets. 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 P
multi-cast packets is done in multi-cast-capable routers. Note that according to
an altemate 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
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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 grou'p, 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 knowledge of the location and activity of the
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-areas. [1064] As opposed to sonme other type broadcast services wherein the
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the MC service operates using know edgé7of the active users, specifically
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sends one FEPY% &d istdiScitzed HereRdelbwiet work interface w th,nenbers
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PCF t o PDSN connectron
CS then sends MC content 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/A9 connection. Similarly, the PCF to PDSN connection is
defined by the A10/A11 connection. One embodiment forms an internal MC
tree 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 A10/ A1l connection. One enbodi ment forns an intefnal tree
bet ween the PDSN and PCF, and forns an external MC tree bet ween? APREL00PDSN
and the CS. The PCF then forms specific tunnels to the various BSCs that
request thwoMB/@eBent. This enbodi ment, di scussed herei nbeRPGUUSO2H T des
efficiency of operation. Another enbodinent forns the external MC tree
bet ween the PDSN and the CS, while settithg up tunnels fromthe PDSN to 3 APR
2006 WO 03/ 030453 PCT/US02/ 31774 .18 each individual PCF that is to receive
the MC coneageh .indiMidyakmifeli thahtis ter weeiues thes ddEe contentini Thisi embodiment7]
General ly, | ' ed end-to-end, wherein the MC content
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poi nt-to-poi nt tunnels, wherein each tunnel is formed between one node and a
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The routers wthin the | P clou 4 accesses communi cations; such as BC
messages adistingt individeigbnode.o target recipients consistent with the Internet

Engi [ k E (1 ETF t | s. 1069 ti.nui ng. W FIG_ 5, th
SO 590 006885 ARESRING carT ebrA.ertposiipbnt Miafed S FIE. (2.0 o1 1"
ot her PCFscdififnupitition shisterin8dd fclud@sch S 328lth codheniricatior @it IPDSNe! udes a

configuration of routers, such as nmulti-cast routers and other routers for
passi ng da320 andn3Ra viei andPtciewd $R4t hiote thal GS £26 alsareamrwnicates witbugh t he

IP cloud 3]gepppdils ABIMHBNAATIY P ciblf 324 nkitties a configuration of routers,

such as multi-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 muliti-cast
routers and other routers for passing data transmissions through the cloud 314.
Transmissions through the IP cloud 314 are IP 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



——
within the I'P cloud 314 accesses conmuni cations, such as BC nessages and MC
nmessages, to target recipients consistent wwth the Internet Engiﬂ@ﬁr@gg Task
-Force (I ETF) protocols. Further, the PCF 310 conmunicates with t I% 304
via still WeOJIBHSIP cl oud 308. The I P cloud 314 includes arcousizgarati on of
routers, such as Multi-cast routers and other routers for passing data
transm ssions through the cloud 314. Tn@nsm ssions through the I P cloud 314
are | P communi cations. The PCF 312 al so operates as a BSC and is in WO

03/ 030453 camiRtniafion wWiBTanysoRthalusers Mithin eysten G90i(aot shéwnRnNoté thdte users
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324, may be replaced w th point-to-poi connectigns. A point-to-point
connect i oﬁoﬁﬁ?&t')%nsa"kdé‘fﬁ]?%%é'o emq'fgcﬂe ﬂ&d%'oHa‘Faw‘é ?ﬁe'PaBPéﬂaﬁtQRSva31%ne

poi nt, su as a he{mifoi i ; SC. A TREinRPA Rt O- pPOi Nt
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met hod cakbbdectiomaldynbe arsecurescennabdionomaderbvetivieeg the apparatus aPopacket ,

| ate. th ket, i | P d dth I t K to.
Gost ) mat + BAIoEHEA B8t ACP GBSt Rabfe TG, el 7S & B8h: e PorGiomdint, < ,
uni - cast  chRn@ERBIEIS achitiell 8665 anaMNICRIRS SudtPiadt [P LRI Most Wywed thef the

destination address is a nulti-cast IP address, the process’ achieves a
poi nt - t o- Mgthbgdotalied tunneding. Nibeebasiatidenl ot hamnelingetodtake ian tFhepackek | P

cl oud. For_ex I Ln LP | oud t e veral, di.fferent applicable
met hods. sﬁgaﬁg@ﬁﬁ% tt"gr RECIéeCt %lﬁﬁé&? pf%&?m_ts’%n%%, %ﬁﬂ@tg@%@}?@ ﬁ‘gtﬁod _

forns a peestinatforTpbint.pefithe degtinglion adbiessi 6f theHutésiFeReddéris theniceaytect i on
nmet hod used in cloud 324, wherein no GRE tunneling is used and the original

mul ti - castP|¥dgrgsrethe Progesss achievgs -a| painblo-peint Heneslerthithe ydestibatiphent ,
L oo, 7 BB RUASRURTAPIP odliasache bbb OUARS S Hhlngent ',
send the HukRlcdwterthat all theset arendone ef ther samedPaclotidie Pay exartiplelNin ¢P t hat
tsgrevfggl;l_ %wu%té? t? tRfereFla% segi/errgydiggreun% %%p‘igablle3 ‘metho gt Ghe ?nreltr%(y fC?rL‘ISBEcl:
point-to-point tunnel, and a second method forms a point-to-multipoint tunnel.
This is contrasted 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 |P
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 afe

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




[1071] To forma tunnel, the nessage is encapsulated within an external IP
packet. As the encapsul at ed nessage transmts through the tunnelgApkne(][}G
internal | P address, i.e., |IP address of the original |IP packet, Is :

i gnored. THXO 0383485 | ati on changes the Internet routing of POTASIEBGITRAl | P
packet. In the exenplary enbodinment, the MC tunnel routes the BC or MC
nmessage through the MC tree between PD8)l and PCF. [1072] In the exenplary
enbodi nent, the PDSN 320 and the PCFs 310 and 312 are associated with an MC
group. In B Deand\B1 g , TRECsgstonp30@ bintlds anr extelred MEdre fromtheeCSs326 st or s,

and/ or geographica are serviced by the P APR 200 WD 03/ 030453
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The extern t ro PDSN 3 0o the CS_326 ough the
| P net wor kgu%hgoﬁﬂﬂgﬂ '%éﬁNb#& %rﬂ‘é@%ﬁﬁek nefgrk. Nﬁiﬁr%bg%ers
via the ex r h the
ext er nal F&Jffé?uﬁélsepﬁ M?ﬁ%?suslr gg@lg%{ Ma@gqi %%rﬁsl\%%?ggghé t%ﬁ% Mt?g'% %Fs 310
and 312 buin dsthen wordser M& me$Sa®Seare osemetrrrmghsm exteongh MG eturpet| oud
Uh'n G 1 ErufTRSERY e MG R Eadnrorng BERE Fio.ah et AN 11O
sour ce 402jra8ehdlUlit Rie® 16 O0tHee FDII4320 ﬂ#&%ﬁhﬁesw@@u&@m s fThe M@e of
the MC tree 400. The end wusers 412, 414, 42 422 , 434, and 450 are

consi der edmessage()fframdhePDSNSR2Ma® samioveian intermehMS tiee in & GRE/R a
routers 40&@5 406. On the first main branch is another branch through
router 410 the second main branch are two subsequent*branches: one
t hrough 43p1678] aneiGies ilustrilgd 481 tleb0400 Haw%a soiredi 40 andt Maltiplee 400

has a CS as a source. For a broadcast servjce erein_ the broadcast nessage

ori gi nat esreiterhaOfdo 450. The spuEce A2 jis the base of the ME teend®Q dhecemdrent |
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group call "servicéeé theé nessage nate wt er user,

wher ei n t hreBSMMAB ST raarmlbmnt:hes; hee formed wa routers 404 and 406. 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



user is the source of the MC tree. Additionally, there may be a group call
manager function in the network that receives nessages froma nenber then
forwards the messages through the MC tree to the Goup Call menfyeypg.2006 n
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I nf or mat i to multiple users while conserving ban and
avoi di ng redundant duplication and processing of information. As another
exanple, in a Many-to- Many (Mto-M MRhpplication, wherein any nunber of
hosts send to the same MC group address, as well as receiving therefrom

the BSC asBwsikareanduhen flolﬁ‘é‘aquﬁs @ﬁﬁ@ﬁg?&ttééoqgﬁbth@/'@oﬂeeﬁ@ thgsMGhgraipur ce of

the MC treﬁ., tlonal ly, there may be a MC application that has network
entity tha recel ves messages froma WO 03/ 030453 3 APR 2006 PCT/ US02/ 31774

21 nmenber [1078]t heFAG. o7 wilhutratdee aname&gms 500 doghptotesdingt BE messdigesVC
group nmenbers. [1075] FI G 7_ |I rates a nethod 500 for proce55| ng BC
messages 8eeWPMchip P rhe p"Pﬁ@%ﬁ@Qe@ﬁ'@O@ MGitres batwaen ake

bet ween at € ti
Simlarly 'eagﬁgﬁ% %ﬁgﬁ Eﬁgeagsfiib rr'gl1 Pﬁge lgr-ugel t 'a@ |W@W% ﬁihﬁaﬁg tr ee
fornms a paaddltlonal tseeximay e Bﬁilmbs adgmonal IHGFSJ piree M€ trpedotras ai gt dor

[ connec 500 al so bUI|dS a MC

[ ce. bt woBHNAIRD o B Toffsagert HILRIS egRISTH AMINOLE SRHPG HBIRAR- i
PCFs and OESanéE‘ﬁHnsV‘"’ﬁfee %ce@&%bdélé'& bhﬂh§§%/l€rff¥éjb8%e é‘ﬂ%aétrﬁrf‘é

mul ti-cast tree nmay hrough only one PDSN, herets onFy one
base per tae@)a P&BiNt ﬂShanre;e ma;e mmluﬂﬁeﬁmltnﬂed’(fiﬁslaim anet IHBSNMWherem

bet t | d SNs

[076]  TheabrBAinea ong, ompadisfedtong isiAb mUTast fiek bl o fhfough s e
broadcast ghlyardPIENAEE, therd is bﬁ@%nessawpéaﬂ@é) Ahdmohawtthétpe@c&%? the
process 500 determ nes the transm $sion range of | (s), sector(s) and/ or

geogr aphi caP0 Hudlds gnather MGairesi etweenat lepst gﬂﬁr@ﬁ%ﬂg@n 6St r B tessi on

range info t. ild an MC tree. Specifically, identification
of the tran rhhggpgznwgﬁgeﬁﬁﬁgﬁlfles the | eaves of the MC tree. The MC tree

is built [1078]t heTHeebruticast sbamtmeetheTbmbBa(menmnlaswaﬂedaadémt7 Isnthiecat or
to the PCF at . st ep 504, The broadcast indicator is a signali nessage to
alert the peadcagt of a BC message to a transmission range. At a irst step 502 the
process 500 determines 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



the BSC wants to receive the broadcast. The process then builds a first
connection between the BSC(s) of the transm ssion range and the ¥ggpiitt ed
PCF(s) at step 505. The connection is a GRE secure tunnel between each BSC
and PCF pai WO ®E™580cess then builds a MC tree between the ROMS@BUIMhe
PCF at step 506. The transm ssion range identifies the PCF(s) for BC
transm ssion. Each PCF within the transgpssion range initiates the MC tree
by registering with a neighboring Miulti-cast router. According to the

exenpl ary TP adenBstiveehNihePPDSNKE) tameNtHelidSIs Anetdpes1Mihkr BE friddBagde
PDSN(s) to the CS at step 508._ At step 510 the CS sends the BC nessage to

t he PDSN(s)traveipes e MGelrens. nekhaa C imessagepisuthencsentntay thacBST piac e . The

sour ce of - tiseurd ABffeI°SE T brinbeullh ol sR5I3] TG B bR BE XN of
the PDSN i nmebsage ma@aﬁréé@eeﬂwae@ageqréa&a%tapma 22 MC tree between
the PDSN(s) and the At step 512 the BC nessage traverses the MC trees.

The BC mesdd8€71s N%ﬂa%tnat tms tReiNtpde aﬁcanm@datgeiqﬂ Bapgdathethepreagiving

Fespet i vo Bo0aaR bezused 48 R RS b Irifsite FEBEMeb e B i
accommmodat efoswétd ih 2o tefghboring BSC&)VI ImgthiSa@yrthe BE m‘esr.%age |artrmn’fmed BSC to
wey the BATBCEHBIS BSGEisp GVEy USH.GRIONITY 1F SSBEIR WRosog: ok Haer |
all owi ng t htfbdh}% doﬁ Wlﬁwbpf‘&sﬁi@ﬁﬂné ﬂaﬁs{]‘%stl %ﬂ%%é%%e%éé‘%hn aﬁlﬁpBg t he

transm ssi on t1ona e use Oorf an anc provi des ef I ency as
t he PCF onlBSE€Cr prowidesseffibienBf am dsa RCE onyndranBBiils thet BChenassagade omg be

rovi ded t ltiple other BSCs,, [107 FI G I es, t he proce 550
8f bui | di ngﬁﬁ bfﬂﬂ’?é@ e$5a9% maphe érpgldgh lt&p'gbééé%@g fhe PCIF; reglsgt ers
with the nepto78pi IFRG! 8 Mushtdd tHerpfoces BHEO!of ﬁhla.rfgeamncatiéé)ﬂom alpgme

Mul ti-cast router initiates a reqgistration chain, “wherein each nenber of

the chain riog £NSNbd Alistep 552 the iCks registers wthrt_batr@d neighporiagiMultipasbn wi t h
e en! Lt~ bl e AR ey AR O AR 2T SORAREA BBRT 5.
MC | P addr egher@in theh Mierabeupf tHethainheygisteredawititC therpesegeccdssiveMouggroup may
be consi dered the target range. At decision
The registration with the Multi-cast router further involves identifying the
registering PCF as a member of a given MC group and a target of any IP
packets addressed to the MC [P 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,



di anond 554 if the Multi-cast router is registered, the process ends as the
MC tree is conplete. If the Miulti-cast router is not regi steredd APRHK not
part of th e, the Multi-cast router registers with the next
successi vea’r(lig{géoﬁ{%%?i ng Milti- cast router at step 556. [107RHT/ES@31YA

il lustrates the flow of a BC nessage through nmultiple MC trees, as
described in the process 500 of FIG. 72%nd 8. FIG 9B illustrates the
correspondi ng signal flow of information, i.e., broadcast nessage

.
processi ngSPEgificallyl RRSN:320, i however, dhe Mke tree mays&g-‘@dﬁiagwnaugmatoft he CS

326. The iy nal | ' :

encapsul at g? ?}!}%%aggﬁﬁ%ﬁdy5¥§QP§$%€§§Q@§Q§8@§B;{Q%€M§§% JQ@ ket .
The MC | P pP@S{¢1320| afdcatyesthend®BSNi in theeMEotres ecarhpidse thackel IRpackéte
destination is given as, the MC IP address. The MC | P packet is sent to the

next rout eRNHARPYHA Fr@ming: Botocql,syemas HBLEs to faen cGompressed Rramedr ses

clarity, o 2Pkl ErTa e CrPliE Hert oot iabAy BhaHT P g i o GRESS: Tor
PCT/ US02/ 3pagket2 3Tise eesulting G BE RlaSke 8 A0furthenaneapsuiatedVacdoreihgmayaimCl ude

any nunber of PDSNs eac versed by nessages addressed to the MC | P
address. THere N93’29ﬁ\/'§n&:§m§reotrﬁﬁp"¢q§$ﬂ° ressedvrameddPackehpiBeMehe MC

| P packet caipd; : reht ﬁ@L,@ goﬂrﬁgressed
Framed Packet u@ﬁ?sfﬁ}%em%_ﬁﬁﬂ?g@t ée)?lmer’?ggﬁiﬁg?et byCaimé%%gco to form
a CGRE pacdHestindfioa. ripdhe examypleRiiustaatedtin FG 9A 1 therPRSMGMpassas theddCdi ng to
a MC |IP, t i P, i, e. tis t C res r d packet.
The MC CFé?:P(»jI&F %se€1(fﬂ@|\/g:ég\le§fb %@Tgﬁg‘%gﬁf ﬁgea ‘f’hﬁ%%ésp%ﬁ@l"@ss as
the destigadifbhcedsdsithe réxcied MC tbYsknh deedrd funhkfs tthe B$€(§D§bbl$%§ passes
the MC CFP to PCFs 310 and 312, each part of the MC treer Each of PCFs 310

and 312 ptoB&Es 894t wherai dhe gesuiantopackeinis acleeBBGnpackettidentifyingdpes) |

Cdent | yi nipaERgtv PORRTHE S8 AP B80 BHftes fs hecherarkll dbie, (e
desti nat i othatdach PChatayefoah mMifipetunhelsnionbdividuae BSOY)eAS illestiatdd vingual

BSCs. As illustrated, the MC IP addressing is used until the messa&e
arrives at M(hP pdfressingsiusedneantii the megsagp @rivas at thei RCEnfgamihie PGEes

o pomTEl S r ROt {3 ot bl Lisisicttonb
[1080] - FIG. 9B illustrates the corresponding signal flow, wherein the CS
initially sets up a HSBS channel. At time t1 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 t3 the PCF confirms the GRE tunnel set up with
the BSC. Attime 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, @ 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



initially sets up a HSBS channel. At tinme t1l the GRE tunnel is set up
between the BSC and the PCF. At time t2 the PCF registers withi ppre2006

nei ghboring Multi- cast router using 1GW. At tine t3 the PCF confirns the
GRE tunnel W@p3R3844ith the BSC. At tine t4 a MC Routing PrRCDUSK/ANRP) is
used to register Multi-cast routers between the PCF and the PDSN. At tine
t5 the PDSN registers with the neighbopjng Milti-cast router. The process
forms the external portion of the MC tree. Each of the levels of the MC

tree, i.e. befiobt REPDSNIS BREWCP(SICE Rathiety DOAISIHAICARE Tubfley iglual M

tree or the entire structure from be consi dered one tree. At

t hi s point femaeddo petwearnuwach PESHN vanddCRepaligesThe PRBN o fPGM Use BC CS

enbodi ment COPECH, FRSC5S 6 ATPAY 1B Spriatibly [AHRBhIDE G ESh Buit o
starts by @rtWweshMdCS Al thedPB8Nssi on range of the broadcast at step 702.
At step 704 a UC connection is set up between the BSC and the PCF. The UC

connect i on [#@§2be The &8 Meen Wn%dﬂ@cﬁg 8. PREMN(s)thay areypaid (fdhaddCitese i s set
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bet ween t haHeDBNGN trmdprlaeéé@s thdaideelvedadatai ortBCanestatie &iEidrwangs the
formed to between each PDSN and PCF pair. The PDSN to PCF UC connection may
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and the P e t P ( rt of
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forwards the BC nmessage to th CF at step 712. Note . that when
PCFs are SR efiéht ei gtq@aP?B r Bee8agen 1 netréaﬁm&ecﬁff rmpet "@mlér?éfg

transm ssi %@saaatéawmﬁee%@g&%pgeggﬁ%n%@fnsérst&%@@Z@st0 the BSC via a UC
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processing 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 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 P 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
encapsulated by a GRE protocol to form a GRE packet. The resuiting 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-poing pprdiise
tunnel s between the PDSN(s) and PCF(s), as well as between the PCH(s) and

i ndi vi dual W8IB{38453 The user of point-to-point connections RGNVUHBE1774

addi ti onal securl ty at the expense of processing and bandw dth
considerations. [1084) As illustrated igs FIG 11A the BC nessage origi nates
at the CS 326. The original nessage is considered the payl oad. The CS 326

encapsul atg€ CRP, i payiriadsbgomppassetdirambl pdeket JhecUetCFR ilbntifRspieket .
i ndjcates the CS is_the source of the packet and the
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MC tree may i ncl ude r}y nunmber of  PDSNs each i dentified b{\cthe MCIP
address. TRENPEGRP :3'2@ At 490 whaein thexgsuliantRagiet is aeUC Bpbr 83skethe M
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[1085] FI Gat #AR 15! HWPEEN%S%BQG‘MP rcﬁEMRPQb”]@lrﬁhg*ﬁﬁltl ddsP\Wroup e Nt thaxe CS !
initially sets up a HSBS channel. At tinme t1 the BSC sets up_the GRE tunnel

bet ween t HieBBitial rRrocassipgmManimpieraerIGME m:mwectnssemgeup TREPrQgass|
bet e POrRnb R pébyob e &5t i TRERORR AT BBiree B8l *bec
At time tSsetipaohBCiveBC rhéddages WERRCAP] febr thenBCtCSdastheggiven HSBGe t hat
the initial processing may inplenent |GW to the first router. The process
channel.
[1086] According to one embodiment, 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 IP address.
[1087] The BSC then decides to add an HSBS channel on a given broadcast
channel. The broadcast channel is to be transmitted 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 recel ve BC nessages via MC IP fromthe BC CS for the gi gem:*Rl—]&(BS
channel . {)1086] Accordi ng to one enbodi nent, for BC service processing,
the CS coMYPE#PI453an HSBS channel using a | ocal nmechani sm PCRESEBISES t he
MC I P address to send the HSBS content. The HSBS configuration results in
the CS sending HSBS content to the corpgspondi ng MC group. The content is
sent in the format of I P packets having the source |IP address of the CS and

the desti ramhomy otheratithigs thasG REMY, Rinadthes BB addkesy’ bf THee B8 ehtignthdgeci des
to add an HSBS channel on a givep broa %@azi éhannel. The bro,adcast_ channel
is to be trafRipRasetheAS godpection | the rghannghe MABcAgdditienali fieldne BSC

to add an n S f| C.
One exanpl gjﬁgﬁugtﬂgﬁﬁghg‘é%aﬁgérana?g?gr}lhfﬁtgerr af(f:'éé‘lt Q?@ ena Iesé%@@%ﬁannel
confi gur at ifigid @dentifies BSCIP suulti-cast add@serthat snuséd ynihet C8t toararfsnvi tlag e ment
(OA&M i nt j"éég The BSC uses t he z% Eechanl smto setup the HSBS
channel , iconigta Bﬁws‘?ﬂﬂﬁ'cﬁsom'ﬁ@ oi-HBES seryice isdisaddn theABraetulnd t he
MC I P addr ggégépondl ng to the HSBS content. [1088] The BSC sends an
A9- Set up- A8 nessage to the PCF. In the A9- Setup-AB nessage, the BSC sends
A8_Traffic[l ﬂBﬂaraUpbarret:émring:ﬂrret A9—r89t®-Aﬂ?n@@§ég§Wo®$ﬁmB&3 tREPCB02/ 31774

et a"?Q?maM% GBS CHAE e 1 £Br Puifiesss Wiunds o ACE il PaAG
fletd. | Pahdmben g i desired Smafiiest ! Groupe tiéh. W iitien BoRGH By %e The

addltlonal eld i1dentifies an PmJItl-cast address that is u bytheCS
to transm tnetcbesamsesouorihermultwcasé\gr@m viQ@thepyiseprthé d?CFImdSEHmIGMF?s used
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group then no further action may be necessar}/ to join the multi-cast group.
rom

Ct her wi se, Eheem@ccgétn&utanmfwﬂonerqr@@agatqs th|¢iaQ§tSt QMICEIUSIRY | oi n
the multi- GASH-HsP Hting1ordtoctl t i lipktream routers, through PDSN all the way to

the CS. This sets up a multi-cast path or tree from the CS to the PCF. The PCF
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-Spérse 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 [P MC
address used by the CS to transmit the HSBS content.



| GWP setup, the PCF sends the A9-Connnect-A8 nessage back to the BSC. The
mul ti-cast route information propagates fromthe nmulti-cast routé”ARR

~rru|t|-cast rou“:—ﬂ protocol to the upstreamrouters, throua& /EES&% t he
way to is sets up a nulti-cast path or tree fro T  the

PCF. The PCF achi eves binding of GRE AB-Key, BSC I P address and I P
Mil ti-cast address to properly tunnel 2P nulti-cast packets to a BSC.
[ 1090] There are several rmulti-cast routi ngegcé)t ocol s used for mnulti-cast
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same MC | Pcd@biraieért@m geographic area. In this case, the HSBS channel is associated

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



t he encapsul ated packet. The PDSN sends the encapsul ated HDLC frame to the
menber Multi-cast router(s). Al nulti-cast nenber PCFs recei vejl,tAIBRmﬁ’:
packets. The need for sequencing is due to the header conpression in the
PDSN. The WRE}%W¥SUdes sequence nunbers identifying packet € 23457+
sequence nunbers ensure in-order delivery of packets. [1093] Miltiple BSCs
may be used to broadcast a same HSBS ch&8nel to cover a certain geographic
area. In this case, the HSBS channel is associated wth a specific
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the BC. The system is then able to page 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 messag;es) 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.



[ 1095] Note that for a MC nmessage transmtted to a MC group, the group
menbers nove wi thin the conmuni cation system Wen a group menber7 NpRVME to
a Iocationv{(?g% iﬂ?- not registered within the MC tree or is not part of the
MC nessage EH¥si on, the group menber registers with thBECEE817Hhe new
| ocation. During a group call, the group nenber wll be nonitoring the
frequency assigned to the BC channel u for the group call. By registering

with a ne t he group nepber provides the systemw th the frequency of

t he BC. T\é\bﬁ? teR:rqrg'"Pﬁ&ngF%'qd%a@é’c??r“e gP ReIIN% A sSteR B02rwhereotheng
call. Onc : raghat e ' e gé&% reates a
new MC trgéétgﬁat?éti@ﬁﬁlﬁggﬁt%eéﬂg\% BE@GV%%QQ@fHFP#& 1 eH?uaﬁt? gﬁ@é} iﬁﬁ flow
di agram f ostep &08emhedeino proressars icoptinuebrfoarcatep H5O4s agedescribegr with cal |
in a system supporting b d ssages and group call nessages having a
br oadcast mﬁﬁgqo_pr?ﬁés%%@@gg?éz "is simlar to the process 500 of FIG 7,
wherein th ( | I | hd; I L $$h gn of

pﬁﬁ Ns QisbEsscd RBRIMabEVE) tH@%Fe 'tr‘%e?srﬁ’iéél@h‘?é%ott PV ﬁe@a@%%%

messages) I de fies a BC trigger event. trigger ev e a
request froivenlSeuntibthe BSGI lecognizesantrigger,aelqeestsva BE s eespppse.ailine

S orted by.the BSC_, For .exanpl In the stem 200 illustr IWFIG 2,
TherBsC meSysteBangR Sats Gt i B for febBoliuer IS hiomauiesing B o Grobi | o

stations 204.iftfatds tHd PeeSsTBY SeltiR) M ahd' SHINERG dovirina BOOkrARSmBSIenf or BC
service. Still time may provide a trigger, wherein at a predetermned tineg,

t he BSC i nPaihat &bedyBamie drangrsission offfhe BC imesaage maynbeineferted &0 @sgi ven

mmssage. Vi E0h BERARARE" wAgkTnchy BBhr@Rn: BT i SRRRRSL MR o
FIG 13, psexisg snﬁﬁa’mj Siogting delwrsa BC MAslisgion path. Axslestraded e FiGer4,a BC

range. The BSC then_recogni zes a BSC trigger at step_ 503: wherein
pr ocessi ng®cBiRCPE® 809 (BRI cwhsn4the BRGcqrhethet el intedpee t trarsmitlsbess 500

O G 5o by A BEARE SR BN bl A5 BFIT S S

provi ded to a” given ogni ze ger, regue
i n r esponsmobiléestatigrs t @mothern wirdlessimappaeatps) forf may dec dasedt oneavéimet o t he

(rjga;ezt :Brcl;g?cﬁ%%lfﬁlzrls%% q;lﬁér4 prieldkc%gélreacta\?ésnt.t rf=%r %&gﬁ'\epﬁg, ii\ognesg}ntbio?iﬁngr% a‘ii Bf\lle%hm ting
BC message, such as a stock quote update, may be transmitted each afternoon
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



path. The dynam c transm ssion of the BC nessage nmay be referred to as
“intermttent broadcast,” wherein the intermttent BC is provi dedist»quggs
process of _setting up and shutting down a BC transni ssion path. :
i 11 ust r at ed 0¥ 3314, a process 800 begins when the BSC, OPCTDUB®r312is
interface transmtter, recognizes a BCtrigger. The trigger may be a
request for BC service froma nobile st3ion or other wreless apparatus,
or may be based on a tine schedul er or other predictable event. For ’
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t hrough the network. The set up of a path may be as described hereilnabove.
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of a group call is processed in a system 1000 illustrated in FIGs. 15A and
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mul tiple m’r“b%ﬁa ations 1004 have requested a group call service from the
BSC 1002. In 1S ‘case, the BSC 1002 determ nes that the runbér of users
desiring tHd4164] vi demethdd2960 tfon precessedrgrmup calls ishillestiaied,in F@. tiBer &f or e,
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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.

[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 unique

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 channeis or



stations requesting the group call service exceeds a predeterm ned
threshold, and therefore, the BSC 1002 determnes to transmt the group
call nmessage on a predefined BC channel. Each of the nobile stations 1004,

1006, and WeQBn3@se | nformed of the transm ssion channel priofuéRs387di ng
the group call nessage. [1101] A nethod 900 for processing group calls is

illustrated in FIG 16. A group call ii’ initiated at step 902. jﬂﬂig@c
determnes if the nunber of active use g i.e., nunber of nobile stations

or other w .e [ s_desirin Q artici,pate in the group call, is
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channel . [1102] Conti nuj ngﬂwlth FIG 16, at step 908 the BSC transmts the

group cal | hugpersnddistibatier of regipieptsi ng returns to decisi on di amond 904.
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channel s i ghaaheksi nadother terdsniesystardl dppiies e imaltiddast eeéei peah Sas
described hereinabove on the network side, and applies uni-cast paths to call
participants. In this way the BSC receives bnly 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



[1104] Alternate enbodi nents may apply the nmethods di scussed hereinabove to
alternate BC services, wherein a point-to-nultipoint transm ssion is used.
The use of es. formed by the | eaves or term nation points registering
with succes‘&/&\?yosodﬁ ers provides a conveni ent and dynanic rré’ﬂfﬂé?"z/g\‘”‘
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configuration.
[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



e .
in connection with the enbodi nents di scl osed herein may be inplenmented or
performed with a general purpose processor, a digital signal processor
(DSP), "an application specific integrated circuit (ASIC), a field
progr anmabMO §H848rray (FPGA) or ot her programmabl e | ogi c PGEALSEZ3178 scret e
gate or transistor logic, discrete hardware conponents, or any conbi nat| on
t hereof designed to perform the functi®s described herein. A g&nkhrRallb
pur pose processor nay be a mcroprocessor, but in the alternative, the
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met hod or phgorpletsrmdjmvmlfenidresndlsoimaedMememwth the enbodi nents di scl osed
herein may be enbodied directly in hardware, in a software nodul e executed
by a processor, or in a conbi nation of the two. A software nodul e may
reside in dge MOWHAT IS AIRED Ys: ROM nenory,  EPROM nenory, EEPROM
menory, registéers, hard dISk a rermvable disk, a CD-ROM or any other form
of storage nedium known in the art. An exenplary storage nmediumis coupled
to the processor such the processor can read information from and wite
information to, the storage nedium In the alternative, the storage nedi um
may be integral to the processor. The processor and the storage nmedi um may
reside in an ASIC. The ASIC nay reside in a user termnal. In the
alternative, the processor and the storage nedium may reside as discrete
conmponents in a user termnal. [1109] The previous description of the
di scl osed embodi nents is provided to enable any person skilled in the art
to make or use the present invention. Various nodifications to these
enbodi nents will be readily apparent to those skilled in the art, and the
generic principles defined herein may be applied to WD 03/030453
PCT/ US02/ 31774 33 3 APR 2006 other enbodi nents w thout departing fromthe
spirit or scope of the invention. Thus, the present invention is not
intended to be limted to the enbodi nrents shown herein but is to be
accorded the w dest scope consistent with the principles and novel features
di scl osed herein. [1110] WHAT IS CLAIMED | S:



WD 03/ 030453 PCT/ US02/ 31774 34 3 APR 2006 CLAIMS 1 . In a wirel ess

conmmuni cati on system supporting broadcast transm ssions, 2 the system

havi ng a broadcast source node and at | east one broadcast transm ssion’
node, a mePPOW%SPrising: 4 recognizing a broadcast triggefCHYSRRFETTS
broadcast transm ssion node; establishing a broadcast transm ss%w Z@jh to
t he broadcast transmission 6 node from4he broadcast source node; E ing a
broadcast nmessage through the broadcast transm ssion path 8 to the
broadcast transm ssion node; and transmtting the broadcast nessage fromthe
broadcast transm ssion 10 node. 2. é!g_}ly hod as in claim1, further
conprising: 2 recognizing a broadca I nation trigger, wherein sending
t he broadcast nessage through the broadcast termnation 4 path to the
broadcast transm ssion node is termnated in response to recognizing the

br oadcast 1.er i inza wWirelassiapemungatiohesystenhsupperting brbadicast transmissions,

br oadcast i ' . i f 2 wirel t ' th
o oadedet TiEsSRgE™ eV Hraihatta Pauiceanhia g aRoRAN rane paRitet” ¢
trigger istrandrhigBiodfinoiiRy a rhethddddfipsigapparatus in a wrel ess

comuni cation system supporting 2 broadcast transm ssions, the system
havi ng 4a br oadc@60gRigingce braggisaghtrigger at theslbroadeasirtranscaissionmodieii ssi on

node, the appar . I SJ.0g. . C A I .t rigger
2t the. br oadeact PN B LoRiEast HEFRBTonh o PR B BB Gt R IRoh Lt
transmgssi on path t onddeefromabpedashdcastavariessody) node from t he broadcast
source node; WD 03/ 030453 PCT/ US02/ 31774 3 APR 2006 35 8 neans for sending a
broadcast messa¥RNANG 8 Aadeast messagedhroughthe hreadeast fansmissiomeally oadcast
tLanErriSszi on node; aRdhd QrEERESt hAnhshlidicihbléNghd he broadcast message from
t he broadcast 7 o

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 menory storage device coupled to the processing unit, the nenory 4

“storage dg,y' ﬁ?mib%‘“ ed to store a plurality of instructi onz,gﬁg@%éﬁigﬁgni zing

a broadcast "'trigger at the broadcast transm ssion node; 6 g a
broadcast transm ssion path to the broggcast transm ssi on node f%%FRWm@
br oadcast source node; 8 sending a brod&dudcast nessage through the broadcast
transm ssion path to the broadcast transm ssion node; and 10 transmitting

the brBadcast MR SEBANGIRDIRAscaskeseagm tHPYah Hie breagcasy. 1n a
wi rel ess communi cat iygshislishoatPRANG B1Bagt i RrdRiist bR haNS: 2 the

system havi ng a source no east one transm ssi on no a net hod
conpril8i ng: 4 imedrisofor tranandititingtthg booadoast mesdage frommthvbroddcast nunber  of
active users for th?@%réou .call; 6 if the first nunber exceeds a threshold
val ue, transmitting "Bg%%"é’gﬁi on a broadcast channel; and 8 if the
first nunber does not exceed the threshold value, transmtting the group
call on at |east one dedicated channel, wherein the at |east 10 one

dedi cat ed & hanrfewiralelse\apparatosncermprigingnt conmuni cati on between the at | east
one trgnsm ssion node.and an active user. 8. The nethod as in claim?7,

wher ei transmat?rpﬁﬁsﬁ'ﬂguﬁﬁoup call on a 2 broadcast chanrel conprises:

I nstructing acty menmbrestorh§e HRYREVD f Piabrodédsing uhltet Aoppt 4
channel . WD 03/ 030453 36 I'P%'I}'/ Uso2/ 31774 3 Ag%rZOOGSIgguTE’e h?e’?ﬁod as in claim

7, wheflei n transnit sterggedleviperagapied to storaa plueality obinstructinsi fosit ed channel
compri ses: Pr eRRLiRIiRG% £188¥c8: ek B LBk AT AL (G0N RBAE, 2ctT ve

user.
6 establishing a broadcast transmission path to the broadcast transmission

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.



10. A wireless apparatus adapted for use in a wireless comunication 2
system supporting group call transm ssions, the system having a source node
and at | east one transm ssion node, the wirel ess apparatus conprising: 4
means for WRV/BH4M¥g a first group call; means for determ NPEHUSOAIINTH
nunber of active users for the group call; 6 neans for transm Agg 208 the
group call on a broadcast channel if tH¥first nunber exceeds a threshold
val ue; and 8 neans for transmtting the group call on at |east one dedi cated
channel if9.theThe nsdéthodrdscin claies 7natheesin demstiitingthegroup cafllomeat labstr ei n
the 10 at |east. one, dedi cat ed channel allows a point-to-point conmunication

bet weerf t h@Ngdegdicatad GHANPRILUAPESESHN node and 12 an active user. 11. In a
W rel ess conmunj L onesd i bz t.rapsm ssions,

t he system havi Rgﬁ’?hggur ce crr?(?déeﬁgﬁgrgltjﬁPglgmﬂeggﬁgé?éraﬁ%ﬁ %%tﬁlgnu%bde, a

met hod conprising: 4 initiating a first nulti-cast call; determning a first
nunmber of iﬁtivg use[’% f or tl;haz rruléi-c St[p call; 6 if_ the first nunber
exceeds a fHr esfloMHeE2FuBPPRRINS A %nfﬁg helSR,119 | @ cwielesg apemenICalioRadcast

channely agg8mi § é}ﬁtﬁ 'grdup! ¢4l ffarlsAHissi th i ‘f-ﬁald%&
transm’%t [ ﬁgstWe uﬁ It'igggéstﬁ]cgpl aé% a?SIP@%stégﬁé@eJégﬁ:%ﬁ%s%arﬁ%e , Wherein
the at 10ahdatteashenel trdinsaigsion hadegcthealiteless apparatiys compdsing: conmuni cat i on
bet ween, t he at | east one.Ir.ansnﬁ'j%ﬁi on noq(ie and an active user. 12. The

met hod 4s in cl TSNS forjpitiating 4 tirshgraun ¢3lk

g the multi-cast call on a 2

broadcast chan nﬁieaﬁ@W&étéﬁhidiﬁt?hﬁ#ﬁtﬂd?ﬁbé\%fiaéﬂvéi@éﬁs far th@gfrt'bdt?célf"e
mul ti-cast call on the broadcas 4 channel . WO 03/ 030453 PCT/ US02/ 31774 37

3 APR %06 13. mpass fet iaesnitingithe growpTallwnea broadoashehannel ifghe Miest

mul ti-cast call on n ' G nel conpri,ses: preparing
one copy of the nul f’iR@'PﬁSk ggﬁgé?&néygrgg'@&ﬁé'%ﬂ‘eeagﬁ%act ive user.” 14. A wireless
appar atgis adapt g@ahs forsandriititngrhecgrotp cal oMkt lcast e dedisatedahannphier t i ng
multi-cast call transm ssions, the system having a source node and at | east
one transnission node firsknyiber dees aaba*caeééheghwgmgalue, wherein the

10 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 muilti-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 broadcast channel comprises:
Instructing active users to receive the multi-cast call on the broadcast
4 channel.



4 means for initiating a first nulti-cast call; means for determning a
first nunber of active users for the multi-cast 6 call; neans for

“transmttj Iti-cast call on a broadcast channel if 2 first

nunber exye}gg‘é&i*{}lﬁr eshol d val ue; and means for transnittiﬁéwt%ﬁ@/#g? | - cast

call on at | east one dedicated channel,jf the first nunber doengﬂggaexceed
e

the threshold value, wherein the at | st one dedi cated chann OWs a

poi nt-to-point _comuni cati on between the at |east one transm ssion node and
an active 13er. The method as in claim 7, wherein transmitting 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 o
means for transmitting 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.



