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comuni cation systens generally and specifically, to nethods and apparatus
for preparing nmulti-layer content transmssion in a wreless conmunication

system Background [1001] There is an |ncreasing demand for packetized

data services over wireless communication systens. As traditional wreless

conmuni cation systens are designed for voice comuni cati ons, the extension

to support MERHQBANRAPRABATUS FOR DATARACKET IRANSPORToN of
bandw dth is t iN AWMHAREELESS COMMUNICATION: SYSTEM USING AN - di recti on
transm ssi ons, such as broad Ennwpﬁmgoe si ngl e broadcast.

users. users

content is provided to nultiple are identified by a
uni que identifier which is then included in addressing information. In

such a system nultiple infrastr@Aqung*[gmf may. be required to
o 1 denti

duplicate the broadcast packets so as- fy each of the multiple
i nt ended receivers. The duplication of transm ssion signals uses up

val uabl e bandw dth thus reducing the efficiency of the conmunication
system afteld ncr eases the processi ng requirenents of internediate

i nfrastruc el | [ i r nunmber
of targer FRMRY; o Brésor deniirp RAST 15T IIESS | orhi bR systelis iy or
resour ce abenemlly amdaspecificadly, td neathotsibing dppetatudt for grépadng Mndtidayes a
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to mul tipl SOPERE BRRSIPISSION Ig 4 vireless CORMRIRRTON $¥e@y st em  Further, there
is a need for a nethod of routing broadcast data to multiple users,

wherein each user is uniquely identified as a target recipient. WO
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[1001] 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 ‘conterit is ‘provided to multiple

users. The users are identified by a unique identifier which:is-then included in

addressing information. In such a systém, multiple infrastructure elements may.
be req'u"'i're:d' to duplicate the broadcast packets so as to identify each of the -
multiple intended receivers. The duplication of transmission signals uses up

valuable bandwidth thus reducing the efficiency of the communication system,

and increases the processing requirements of intermediate infrastructure

elements. For a broadcast service in particular, the number of target recipients

may be prohibitively large, thus creating problems of resource allocation and

loss of available bandwidth.

[1002] There is a need, therefore, for an efficient and accurate method of

transmitting data to multiple recipients in a wireless communication system.

Further, there is a need for a method of routing broadcast data to multiple users,

wherein each user is uniquely identified as a target recipient.



[ 1003] Enbodi nents di scl osed herein address the above stated needs by
providing nultiple layer content transm ssion in a wreless comruni cation
system [WO®4p3dimi one aspect, a nethod for providing a nulPCiralse2/ssyer
content, the method conprising: dividing an information content into at a
plurality of layers, a first |ayer enabling reconstruction of the

I nformation content wwth a first quali té’ and a second | ayer enabling
reconstruction of the informati on contefit with higher quality when
conmbined with the first layer; transmtting froman origination term nal
the first layer with a first qualitSUMMsAEch supported by a network;
and transmtting fromthe origination termnal the second |ayer with a
second quality of service supported by the network. [1005] In another

aspect, a mﬁ?df%b%ﬂ{érﬂé WiscosB heRbif AdHrEss tRE e dtifed ﬁ@éc’i@%y

conpri sing ing an information content 1nto at lTeast two |layers,; the
first |ayepravidibgi myltipde olayer wontenmt trnsmissiorf om nat wirelessncemmunigdtioa fir st
quality, and the at |east second | ayer enabling reconstruction of the

i nfornmatiofY®6Mtent with higher quality when conbined with the first

| ayer; proyigb4)9 eIﬁC&wé’fasPE&, A mtlfes ot PRoVIGIRG! & infultiféeiagef Bbntent, the
transm ssion; and transmtting at least the fifst |ayer Over a wrel ess

| i nk. BRI Ematistrpmprisingorividieg BRANIOKGStIPN coelerttindo at a plualit algayenson a

T007] F ot SicERERG Yaba TR b8 ioioRtiRRBA Refb YRR R e
broadcast thanangscdnanfayel EH2Bling| recoRstrsctidnmef @he Ghfdrivaitibh OdcMent KitACk
correspondl ?ﬁ]et 0 a broadcast service option in aw rel ess communi cation

system [ 1bigherFaueality whey cpahirgdgviin the fishdayegetrangwiting frmadbast
em | T e Do agrE 0
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suppor t i ngnbtwearltc ast transamttimgsorarthed drigimation teasiindl therseeon®iaferosith a
transm ssi on of ,brogdcast content., K [1011] FIG, 6 is a flow di agram of
broadcast PSPERLGHANY O Sﬁ“@ﬁer%fwedc@fﬁh?]rﬂ%ypﬂbn system i ncor porating

mul ticast [1eE]netinRrtRECAsgeCch S MeBfdPIBT providing a multiple layer content, the
- method comprising: dividing an information content into at least two layers, the

first layer enabling reconstruction of the information content with a first quality,

and the at least second layer enabling reconstruction of the information content

with higher quality when combined with the first layer; providing each of the at

least two separate layers for transmission; and transmitting at least the first

layer over a wireless link.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

wireless communication system topology.



[1012] FIG 7A and FIG 7B illustrate control nmechanismfor nultiple | ayer
transm ssion in a wireless conmunication system [1013] FIG 8 illustrates
cover age wopaaml@ssoci ated with multiple layer transm ssi @a3/uspisB4] FIG 9
is a flow diagram of broadcast processing in a wireless conmunication
systemincorporating nulticast Inter net Protocol transm ssions. DETAILED
DESCRI PTI ON [ 1015] The word "exenpl ary I s used exclusively herein to nean
"serving as an exarrpl e, instance, i Bl ustration. " Any enbodi nent
descri bed herein as "exenplary" is not necessarily to be construed as
preferred BHOvarfii@geus a oviegless ammanpisatian ngystepisumnorting wpadeasdnt use
of avail ab d r yst em
Towar d thatrgg%l)@%%anr‘lwgﬁs %ﬁlﬁtggse?%é@c e%ﬁ%rgp@mnd&eqqgga%a%&gén Z si ze

of overheaffi0ttfor rRIG. 06 ikr anﬁaswtﬂuagraahoofg broddeasheprdeéssing incanwirsless
i nformati on. For exanple, in a dllgl tal transm ssion, data is transmtted
i n frames. CAMMEigation systesP ARGarBAratinginelticgstiintemetdirotecad #aNsMHSSIRS: | on,

data payl “f qfl@t‘)@%ndaﬁfb 28! AlbtrAR" L& HQ'é‘éhéﬁu@HfFor”mﬁltf&?eﬁ’éV of a
packet of ar a data nessage, oOf continuous frames I'n a stream
of inforrratr'ansmssmrcim awwalmtsccomrdﬂmcatmrdepstem eans. Attached to each frane

of data (a ch acke nessa I s a header n si ng
"nt or mat | oA IBove RatEEe BPURIROR oA haTe RSB asiatath avlt TavaE: e
cont ai ned {Bnihksdigyre(s). This header information is consider ed over head,

i .e., processing information transmtted along wth information content.
The i nf or Q1] cdriGen? issar owr diagram cofabroadcashyproadssingon7p Wirelesat a

frames aretransmttedthrou hout myvia various
i st r uEQPENITRAaT B/stR BETBRGRE iR SR Rl G isie.

PCT/ US02/ 32857 4 transmi ssion of information to nmultiple users requires
the duplication of the information at a central packet data control point,
such as a Packet Data Servi ce Node (PDSN). The duplication increases the
processing requirenents - abl e bandw dt h. For
exanpl e, expansion of a gi v@%@%‘m wy%ﬂ?[@“guters and trunks

proxi mate a PDSN be sized

[1015] 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.

[1016] The efficient use of available bandwidth impacts the performance and
breadth of the system. Toward that end, various techniques have been applied
to reduce the size of overhead information transmitted along with the data or
content information. For example, in a digital transmission, data is transmitted
in frames. A frame of information typically includes header information, data
payload information, and a tail portion. The frames may be part of a packet of
data, pant of a data message, or continuous frames in a stream of information,
such as audio and/or video streams. Attached to each frame of data (and each
packet or message) is a header containing processing information that allows
the receiver to understand the information contained in the frame(s). This
header information is considered overhead, i.e., processing information
transmitted along with information content. The information content is referred
to as the payload.

[1017] The data frames are transmitted throughout the communication

system via various infrastructure elements. In a conventional system, the



sufficiently to handle the duplicated traffic. The PDSN transmts the
multiple copies to the base stations, which forward the information to
each userwobbBm3eoepnventi onal approach is particularly di sdrarsvagmsus in a
uni -di rectional broadcast service, wherein nany users are receiving the
broadcast transm ssion. The PDSN in this case nust nmake a great nunber of
copies, apply a specific address to eaﬁh copy and transmt the copies

i ndividually. [1018] The PDSN is typical'ly required to provide additional
header information identifying each target recipient. For a broadcast
service, tHKansmigsisgy obfinfognglien tacmyitiple disges reeuippso theiduplisation &f dee t hus
creating p of, | l.ogs ayai i dt h.
[1019] An” TSt 4 E3AUEF PalieCbRld 3Bnfer polly shbnHE o Tackel B T 0.

a ][ret hod oSeM@rIdder(ﬂEsmﬁ).ltﬁhe dupdicatéon mﬁemmwbcwﬁng byquirements
infrastructure el ements while satisfyjng.the accuracy and transni ssjon
requir emenPg thg ?:}D%NSW SAStes V?Wéggbﬁg‘ﬂ‘ﬁp}herﬁﬁfd?mﬂev RXpPNERD; anai S

perf or ed ghvohh8ydiemd IndiAGeqlird R0ueR JHANFLhRE drBkimaiB 08 PDSRE BeNgizbe PDSN

or central “pack a router, to send the nessage w I - cast header
to each BSufficieR@y tonvaridle dhé duplieatbd dsaftias t Thd-GD SN atvari seitsa three sradtipe may
process through  a tree tao a PCF, erein the PCF duplicates the ssage
Por “each BaRPERdOHEPasariafipts Which TRBLEHgD e oaoR, oA P IenT e UG
connect i oNgohvéhtionaP HIRTHAGH! 18" pafieUlRlyt uma@k/aﬁfagabag Retaagii-dirgtiditdt and a
specific BSC. Note that a UC connection may be considered a point-to-point
connect i onbrogtsask eagivigey avirrginremanyupisers s ate umeécelvingctthendiropdeasicast

mul i pl e HeareRRREE TROBPST AP RY' GR3 MRaE s et Plfhret (R
desi gnat edapplrngpedific adéees 3o théeh boppdad stansrithei cdpiedindidduailg. bandw dt h
requi rement for high eed transm ssion of video broadcasts is great, it

(s ‘desi rablW0H8) r R cPDEN topicall ERASIEGattp oravide t AGHBRNSL, RrAdsT
peT Usoz) sbtagbry (g S8 (el JEaPREEC, Fon el Fste i
enbodi nment nbsnbier ob targpt exipientsgnay be pealiibiipelytiarge, thusetreating prolemsadfi on
System gencl ki oo Afight S ISaRbISERNGGe) o | ntroduced. wherein the
[1019] 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 message with a multi-cast header to
each BS or PCF involved in the broadcast. For example, a message may
process through a MC tree to a PCF, wherein the PCF duplicates the message
for each BSC and then transmits each message via a distinct Uni-Cast (UC)
connection, i.e., connection or secure tunnel created between the PCF and a
specific BSC. Note that a UC connection may be considered a point-to-point
connection. The exemplary embodiment supports a uni-directional broadcast
service. The broadcast service provides video and/or audio streams to multiple
users. Subscribers to the broadcast service “tune in” to a designated channel to
access the broadcast transmission. As the bandwidth requirement for high
speed transmission of video broadcasts is great, it is desirable to reduce the
amount of duplication and transmission of duplicate packets over the hops in

the network.



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

assi gnnents of the exenplary enbodi nent. A subscription nodel is then

pr esent edworslos@iing opti ons for paid subscriptions, free Pargmo2/pssons, and
hybrid subscription plans, simlar to those currently avail able for
television transm ssions. The specifics of accessing the broadcast service
are then detailed, presenting the use gf a service option to define the
specifics of a given transm ssion. TheYnessage flow in the broadcast
systemis discussed with respect to the topology of the system
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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

[1022] The exemplary embodiment employs a spread-spectrum wireless
communication system, supporting a broadcast service. Wireless
communication systems are widely deployed to provide various types of
communication such as voice, data, and so on. These systems may be based
on code division multiple access (CDMA), time division multiple access (TDMA),
or some other modulation techniques. A CDMA system provides certain
advantages over other types of system, including increased system capacity.

[1023] A system may be designed to support one or more standards such as
the "TIA/JEIA/IS-95-B Mobile Station-Base Station Compatibility Standard for
Dual-Mode Wideband Spread Spectrum Cellular System" referred to herein as
the 1S-95 standard, the standard offered by a consortium named "3rd
Generation Partnership Project” referred to herein as 3GPP, and embodied in a
set of documents including Document Nos. 3G TS 25.211, 3G TS 25.212, 3G



Partnership Project 2" referred to herein as 3GPP2, and TR-45.5 referred to
herein as the cdm2000 standard, fornerly called | S-2000 MC. The standards
ci ted herwpDralsosel are hereby expressly incorporated herei RCOUSOESBFENCE.

[ 1024] Each standard specifically defines the processing of data for
transm ssion from base station to nobile, and vice versa. As an exenpl ary
enbodi nent the follow ng di scussion conéi ders a spread-spectrum

comuni cati on system consistent with the cdna200 standard of protocols.

Al d h dard. Still oth
erbod nent vy 2ApRpot e T8-St 3 ﬁ%?éfoéézéfei‘&r‘é‘éée hesein st Booter
types of dgfyR'd Qﬁ&a%ngbégﬁheaﬁj otfeidd E'c% néer h el 8 (‘ééﬁé’ﬂ&'t‘én"f a

conmuni catlons system'1 support a nu users and I'S capable
of i npl eneRartngrship IRreject anefermbmchermcbseﬁﬁ@cﬂmmncs TéH-45 Berefenredttoon.
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correspondi ng base station 104A throu 104 respecti
exenpl ary E1ﬂ2§ﬂ| mérach sstamdad lwgelflsaﬂi,( |dﬂfmeSO4heapeocemlrtg pife datefore

ant ennas a ot hers have,o one recei,ve antgenna. of base
STatons BAnRRASIGh ROMT paSe iRl 1S ZRotie, 2TURE vathe: ARAL BT
transmt ashffodgfientNehe afofloRihg elidcussibANS cONsitBR C@Tb's'b?ééldl@?e&fum
transmt antennas and receive antennas. Therefore, it is possible for a

base st at Femmuucatipn systefulaongistentr with nthe awmaﬁasstandaad of gyotoadlssei ve

ot enna,  otehGCKBbAlsC i8S CinS ARl (AToRRE, Sl SAESBer s
[1026] Ter simbaldimétis mayt dsplg ae raapsprassian magthoelsf diseldséd - iesreinstoabttmrar y)

or nobile, As shown in FIG 1, various termnals 106 are di spersed
t hr oughout tyreget dada pracessing YaleMhal 106 cormunicates with at | east one

and possi byygy resugaqeséﬁvaglwénjé)é ‘o BoMarie dakimk ey

gi ven none ependi ng on, for exa whet IS enp oyed
or whet her supgons er numblerlcs‘ Ungamdj laroapabbr at eniptememﬂrg:at least| oroe
sequenti al | ¥2} recel ve iransm ]p E 8# g base st a'([_jl ons.
Soft handofPPPHS %é’i heEVED gf diyariety ot Sigortinms an

methods may be used to schedule transmssnons 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,
some of base stations 104 have multiple transmit antennas, and others have
single transmit antennas. There are no restrictions on the combinations of
transmit antennas and receive antennas. Therefore, it is possible for a base
station 104 to have multiple transmit antennas and a single receive antenna, or
to have multiple receive antennas and a single transmit antenna, or to have
both single or multiple transmit and receive antennas.

[1026] Terminals 106 in the coverage area may be fixed (i.e., stationary) or
mobile.  As shown in FIG. 1, various terminals 106 are dispersed throughout
the system. Each terminal 106 communicates with at least one and possibly
more base stations 104 on the downlink and uplink at any given moment
depending on, for example, whether soft handoff is employed or whether the
terminal is designed and operated to (concurrently or sequentially) receive
multiple transmissions from multiple base stations. Soft handoff in CDMA



comuni cations systens is well known in the art and is described in detail
in U S. Patent No. 5,101,501, entitled "Method and system for providing a
Soft HanaofoB/osevyin CDVA Cel | ul ar Tel ephone Systent, whi chPCIN@eyBgsed to
the assignee of the present invention. [1027] The downlink refers to
transm ssion fromthe base station to the termnal, and the uplink refers
to transm ssion fromthe termnal to the base station. In the exenplary
enbodi ment, sone of term nals 106 have |tiple receive antennas and

ot hers have only one receive antenna. In FIG 1, base station 104A .
transnits GRMENYNICations: systamsdsvelinnomrsin die eHeanrd hideakribashinedetaildni on

104B transpmid&s 1 gl ' t Lon: 104
transmts g‘fﬁ'apg ?’?e’?‘?ﬁ %’gibmi GC%néﬁggs%ﬂ&Q%ngﬁgﬁﬁﬂaé&&b %a%gﬂf or
wi r el ess dHiaadoffansai SBA @eltllah @ etophanei Bystent”, sehigh cssassignddilid ethei a

w rel ess conmuni ca}i on technol o have led to the devel opnent of specific
dat a servi 889nes e thedpresepl Ve, r et erred to as High Data Rate (HDR). An

exenpl ary N?ﬁer"lﬁféefdioﬁ/nﬂﬁlep%g io“_tr'éﬁ,{sﬁ/is@ljcﬁi 'f:%?ﬁ%e%&?%ﬁ%&idﬂb%@ tRat e

Packet Dat I nterface Specification™ referred to as
speci fi cat tesmirialHBRdstheviplinki eefersnter trahgmissian éohmayhe deaninal te the base
communi cat i gn sys\te t hat B ovides an efficient, net hoaiéof tﬁansm't '

packets ofte#gha IMmte gxe agdImed: SYRe Sfseaminals 108, %Yﬁ)mﬂl{-'é}fggdata

transm tt eghcepd ahfthinaYdiR] ofers HANENOMF i dHeS rddep/ecahthnal e AIGM1L Yase
bandwi dt h avail able for radio transm sSions becones a critical resource.

There is astedien,10d4fetrangnids dada to terminals cli0shx arehd 06dian thet dewnlitk, dasedul i ng

bandw dt n. SoP 1O AN bafiro, RrBiiFas e A, 06T pdSF st foude ©,
I S consi st gahsmits data RN 406Cy ahéoloani ng HDR service. Hi gh Speed

Br oadcast S_'yst em (HSBS) , [ 1029] A.wi rel ess communi cation system 200 | s
i 11 ust r at elif028]1F dncreasipgedemand ferwpeless data transvssiomendthe £xpaBsled t o

Packet Dat f§8F\X¢%§s§abﬁﬁ%lé RioWirel€&? corfifurficaish fé%n%'ﬂ&ﬂﬁnwé CP«%&'%HHB may

be fromtelevised progranmng or a radio transm ssion. e information is
provi ded adeyeiopmient efispetific datecsermicesn Onhé spak lsendce Theefebedt@@a Highcesses
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PCT/ US02/ 328942000 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
radio transmissions becomes a critical resource. There is a need, therefore, for
an efficient and fair method of scheduling transmissions in a communication
system that optimizes use of available bandwidth. In the exemplary
embodiment, system 100 illustrated in FIG. 1 is consistent with a CDMA type
system having HDR service.

High Speed Broadcast System (HSBS)

[1029] A wireless communication system 200 is illustrated in FIG. 2, wherein

video and audio information is provided to Packet Data Service Node (PDSN)
202. The video and audio information may be from televised programming or a
radio transmission. The information is provided as packetized data, such as in
IP packets. The PDSN 202 processes the IP packets for distribution within an
Access Network (AN). As illustrated the AN is defined as the portions of the



8 systemincluding a BS 204 in communication with multiple M5 206. The PDSN
202 is coupled to the BS 204. For HSBS service, the BS 204 receives the

st ream ofwprBosayat i on fromthe PDSN 202 and provi des the ipafrarsorsisesn on a
desi gnated channel to subscribers within the system 200. [1030] In a given
sector, there are several ways in which the HSBS broadcast service may be
depl oyed. The factors involved in desi ggi ng a system include, but are not
limted to, the nunber of HSBS sessions-supported, the nunber of frequency
assignnments, and the nunber of broadcast physjcal _channels supported.

[1031] TheSYaiesm ingluging & BinP04 in APBYHHIICRON WY midipleVds 205.af he HRSNf ace
ingre | corear RRREY IR By 20ue TFol MBS SRVIED B B, 84rEreven g,
Not e that s$treamcominfsrmationafrgmviie PBIBH @02nared pravided aing énforrhation om, ae. g.

| am News, 8am Weat her, 9am Movi.es, etc. . The tinme based scheduling is
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channel, i.e., a given Walsh Code that carries broadcast traffic. The Broadcast
Channel, BCH, corresponds to a single Code Division Multiplex (CDM) channel.
[1032] A single broadcast channel can carry one or more HSBS channels; in
this case, the HSBS channels will be multiplexed in a Time-Division Multiplex
(TDM) fashion within the single broadcast channel. In one embodiment, a single
HSBS channel is provided on more than one broadcast channel within a sector.
In another embodiment, a single HSBS channel is provided on different
frequencies to serve subscribers in those frequencies.

[1033] According to the exemplary embodiment, the system 100 illustrated in
FIG. 1 supports a high-speed multimedia broadcasting service referred to as
High-Speed Broadcast Service (HSBS). The broadcast capabilities of the
service are intended to provide programming at a data rate sufficient to support
video and audio communications. As an example, applications of the HSBS
may include video streaming of movies, sports events, etc. The HSBS service
is a packet data service based on the Internet Protocol (IP).

[1034] According to the exemplary embodiment, a Content Server (CS)
advertises the availability of such high-speed broadcast service to the system

users. Any user desiring to receive the HSBS service may subscribe with the



users. Any user desiring to receive the HSBS service may subscribe with the
WO 03/036911 PCT/ US02/ 32857 9 CS. The subscriber is then able to scan the
br oadcastweaBmwseel schedule in a variety of ways that my Poa/ysonsisded by
the CS. For exanple, the broadcast schedule nmay be conmuni cated through
advertisenments, Short Managenent System (SM5) nessages, Wrel ess
Application Protocol (WAP), and/or sone, other neans generally consi stent
with and convenient for nobile wirel ess? communications. Mobile users are
referred to as_Mbile Statjons (MsSs). Base Stations (BSs) transmt HSBS
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BSCH may abgradeastmedhtenedi.é.0 thepRe@éd pro§eim,paid, oaNhéﬂtéstroé@éaswwmb@, by
subdi vi di ng the 64-kbps payload rate into sub- Sstreanms of | ower rates.

[ 1036] Oles@lh&%@?ﬁﬂﬁ*ﬁ"% é@ receiNera Sropdaast sassieni hes & pagicularrreadeastuays.
e ™SS el 8o e BPaeRg ol P FHE BT
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Cont ol * SUBSEHEAalATY Eeites TPREYAGRASt AEIKSH SRNENL T nk and the R DOCH on
the reverspd3s)k aff channel structure of the exemplary embodiment is consistent with
the cdma2000 standard, wherein the Forward Supplemental Channel (F-SCH)
supports data transmissions. One embodiment bundles a large number of the
Forward Fundamental Channels (F-FCHs) or the Forward Dedicated Control
Channels (F-DCCHs) to achieve the higher data rate requirements of data
services. The exemplary embodiment utilizes an F-SCH as the basis for the F-
BSCH supporting a payload of 64 kbps (excluding RTP overhead). The F-
BSCH may also be modified to support other payload rates, for example, by
subdividing the 64-kbps payload rate into sub-streams of lower rates.
[1036] One embodiment also supports group calls in several different ways.
For example, by using existing unicast channels, i.e., one forward link channel
per MS with no sharing, of F-FCH (or the F-DCCH) on both forward and reverse
links. In another example, the F-SCH (shared by group members in the same
sector) and the F-DCCH (no frames but the Forward Power Control Subchannel
most of the time) on the forward link and the R-DCCH on the reverse link are
applied. In still another example, the high-rate F-BSCH on the forward link and
the Access Channel (or the Enhanced Access Channel/Reverse Common
Control Channel combination) on the reverse link is utilized.



applied. In still another exanple, the high-rate F-BSCH on the forward |ink
and the Access Channel (or the Enhanced Access Channel / Reverse Common
Control GNema@Besepnbi nati on) on the reverse link is utili zed/useBsi337 036911
PCT/ US02/ 32857 10 [1037] Having a high data rate, the Forward Broadcast
Suppl enental Channel (F-BSCH) of the exenplary enbodi nent may use a very

| arge portion of a base station's forwﬁiﬁ | ink power to provide adequate
coverage. The physical |ayer design of "HSBC is thus focused on efficiency
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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
chosen seeks an application-specific optimized configuration, and a good
compromise among all possibilities.

[1039] The payload rate for the F-BSCH is an important design parameter.
The following assumptions may be used in designing a system supporting
broadcast transmissions according to the exemplary embodiment: (1) the target
payload rate is 64 kbps, which provides an acceptable video quality; (2) for
streaming video services, the payload rate is assumed to include the 12 8-bit
bytes per packet overhead of the RTP packets; (3) the average overhead for all
layers between RTP and the physical layer is approximately 64, 8-bit bytes per
packet plus 8 bits per F-SCH frame overhead used by the MUXPDU header.

[1040] In the exemplary embodiment, for non-video broadcast services, the
maximum rate supported is 64 kbps. However, many other possible payload

rates below 64 kbps are also achievable.



packet plus 8 bits per F-SCH franme overhead used by the MJUXPDU header.
[1040] In the exenplary enbodi nent, for non-video broadcast services, the
maxi num reoe3sspEported i s 64 kbps. However, nany ot her po®€irhise2/ syt oad
rates bel ow 64 kbps are al so achi evable. WD 03/036911 PCT/ US02/ 32857 11
Subscription Mddels [1041] There are several possible subscription/revenue
nodel s for HSBS service, including frqq access, controlled access, and
partially controlled access. For free access, no subscription is needed by

the to recgi ve t he éerw ce. The BS broadcasts the content without
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can decrypt the content. This may use over-the-air encryption key exchange
procedures. This scheme provides strong security and prevents theft-of-
service.

[1043] A hybrid access scheme, referred to as partial controlled access,
provides the HSBS service as a subscription-based service that is encrypted
with  intermittent  unencrypted advertisement transmissions. These
advertisements may be intended to encourage subscriptions to the encrypted
HSBS service. Schedule of these unencrypted segments could be known to the
MS through external means.

HSBS Service Option
[1044] The HSBS service option is defined by: (1) a protocol stack; (2)

options in the protocol stack; and (3) procedures for setting up and

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

[1045] Continuing with FIG. 3, for the application layer of the MS, the

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



stack is specific to the infrastructure elenent, i.e., M, BS, PDSN and CS
in the exenplary enbodinent. [1045] Continuing with FIG 3, for the

appl i catiwo ag@in1 of the M5, the protocol specifies audi ecaasew32887 sual
codec, as well as any visual profiles. WO 03/036911 PCT/US02/ 32857 12

Addi tionally, the protocol specifies Radio Transport Protocol (RTP) payl oad
types when RTP is used. For the transport |ayer of the MS, the protocol
speci fies a User Datagram Protocol (UDPBZ port. The security layer of the M
is specified by the protocol, wherein security parameters are provided via
out - of - baAddiioanhyl thenpeotoctlespedilies thadig Trinspatt! Rratssalc(RIER)d payloadt he

CS. The network. |ay specifies-the | P header,conpr.essi paraneters.
Accordi ng YRS QGEnﬁiﬁ’i E?eHF?d‘aft F%zh?itm@ﬁpgyehyeaﬁfa&’ﬁa%t_ S, PERtoCco
conpr essedspagtfiéd arusst D&BPfé?@'Pr@io%of WOP)BoR! OtHeC&dcurity fiYel bethel S ige
conpressed data. Message Flow [1046] FIG 4 illustrates the call flow of

one enbodi AReEifliedbythgi pretpcolswherein spelrdyparametery sire provided vés olt-nfs, BS,
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repr econt s DENG ARyt B SRRhRAP TS BBl ZespBEie Wity e S8° TP ce.
At time t1lnbtworkBapadspszifieegiie R dichbler conipresdion ipararneris] tAcdopding e
broadcast service. Negotiation involves exchange and mai ntenance of

encrypt i onOReyambediment, atther ik |ayvesi datagpaciets A aempressesnmng thash aphe
br oadcast %anﬂﬁﬁi{aﬁe F;Qﬁ“””@@rmg&}'@?Eé'ﬁt.Oﬁﬂ_@‘?fPh“eﬂ@XSg@a jation wit h the CS

on recepti e encryption in encryption information may
I ncl ude a Broadcast Access Key (BAK) or a key conbination, etc., fromthe

CS. Accordi to e enbodi nent, the CS provides the encryption
i nfor mtiobﬁ%ﬁ@ﬂ—ﬁ%‘ di cated channel during a packet data session, such as

via PPP, Wihagyr atieeia mUEtré’tESQHB%aWWQFonéjé?ﬁl?&dir‘r\tew FoFea ER/ehh@ysQ@nt unes

into the broadcast channel and starts to receive packets. At thi's point in
time, the kpalegyunakie: sysiepy inalgdes ReMS BBy EDSNarkkGS,bag disted ohetheP/ ESP

nesder < SOBSEARALsY" ToB et Mool RS R TR el 0 SR

her ei nbel oglib&ériderne thd HIBSNsEMEc&OHAL ties ketthBemdeandt 08 NMgéteiteahs and

obtains a ROHC Initialization & Refresh (IR o
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
encryption information over a dedicated channel during a packet data session,
such as via PPP, WAP, or other out-of-band methods.
[1047] At time t2 the MS tunes into the broadcast channel and starts to
receive packets. At this point in time, the MS is unable to process the received
packets because the IP/ESP header is compressed via ROHC, and the MS'’s
decompressor has not been initialized. @ The PDSN provides header
compression information (detailed hereinbelow) at time t3. From the ROHC
packet header, the MS detects and obtains a ROHC Initialization & Refresh (IR)
packet sent periodically from the PDSN to the broadcast channel. The ROHC
IR packet is used to initialize the state of decompressor in the MS, allowing it to
decompress the IP/ESP header of the received packets. The MS is then able to
process the IP/ESP header of the received packets, however, the MS requires

further information to process the ESP payload as the payload is encrypted with



packet sent periodically fromthe PDSN to the broadcast channel. The ROHC

| R packet is used to initialize the state of deconpressor in the M,

al | owi ng WO oB369tieconpress the | P/ ESP header of the recei Peu/ysavbasss. The
M5 is then able to process the | P/ESP header of the received packets,
however, the M5 requires further information to process the ESP payl oad as
the payload is encrypted with WO 03/ 03q 11 PCT/ US02/ 32857 13 a Short-term
Key (SK) at the CS. The SK acts in coordination with the BAK, wherein the
SK is decrypted at the receiver usin th% BAK. The CS pr.ovi des rt her

f
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schenmes to protect roadcast content. Still alternate enbodi nents may
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i | ['ustrat egficlont Flrémsigaidfl "&F ah&Shéafer tiriaidh320AddRidnally, Palterhle a
co-located PCF and BSC 312, and three BSC 302, 304, 306. The CS 326 is

coupl ed t oembedpmaNs BRY, ingRlement v yvasietyaof | seairigiu scbemesTie pretest dbe 324,

as well as.|P e i onf | [
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reci pi ent sbafaddasesdrvies) tTire KIS udes theeendryptionuimfdittation, vuch 4althé SK)ad,
referred to as an A8 tunnel, is fornmed for transmtting information from

the PCF 31de¢nypt ard displayproadepsticontestt 304. The tunnel may be a GRE
tunnel. A protocol referred to as A9 is used for establishing the A8
tunnel. The I P cloud 308 may be | abel ed an A8/ A9 cloud. In the IP cloud
314 a virtual tunnel, referred to as an A1O0 tunnel, is formed for
transmtti % in O{ma ion fromthe PDSN 320 to each of the PCF 310 and the
PCF/ BSC 313—%@&5—‘7&[&9 t an A10 tunnel is formed from PDSN 320 to PCF 310

and a secopfba8] A general access network topology for a system 300 is illustrated in
FIG. 5 having a CS 326, two PDSN 320, 322, a PCF 310, a co-located PCF and
BSC 312, and three BSC 302, 304, 306. The CS 326 is coupled to the PDSN
320, 322 by way of an IP cloud 324. The IP cloud 324, as well as IP clouds 314
and 308 are basically a configuration of interconnected routers that form an IP
path from the CS to various recipients of data from the CS. In the IP cloud 308
a virtual tunnel, referred to as an A8 tunnel, is formed for transmitting
information from the PCF 310 to the BSC 302 and the BSC 304. The tunnel
may be a GRE tunnel. A protocol referred to as A9 is used for establishing the
A8 tunnel. The IP cloud 308 may be labeled an A8/A9 cloud. In the IP cloud
314 a virtual tunnel, referred to as an A10 tunnel, is formed for transmitting
information from the PDSN 320 to each of the PCF 310 and the PCF/BSC 312.
Note that an A10 tunnel is formed from PDSN 320 to PCF 310 and a second
A10 tunnel is formed from PDSN 320 to PCF/BSC 312. The tunnels may be
GRE tunnels. A protocol referred to as A11 is used for establishing the A10
tunnel. The IP cloud 314 may be labeled an A10/A11 cloud. One embodiment
is consistent with that specified in the cdma2000 and HDR standards, described



A10 tunnel is fornmed from PDSN 320 to PCF/ BSC 312. The tunnels may be GRE
tunnels. A protocol referred to as All is used for establishing the Al10
tunnel . Twe BB3®hipoud 314 may be | abel ed an A10/ A1l cl oud. POTaISezvbrsd? nent
Is consistent with that specified in the cdma2000 and HDR st andar ds,

descri bed WO 03/036911 PCT/ US02/ 32857 14 herei nabove. The Access Network
(AN) is defined as the elenents and c¢ rlnections fromthe PDSN to the end
user, e.g., M. [1049] According to one enbodi nent, the broadcast CS 326
sends | P gackets cont ai ni ng encrypted broadcast content to a multicast

group i denbereinabovey aThg £eceps NeWaKstANP isafieed. ashihe glamperts ardysed
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PDSN 320 p[10493 eadwtopdingeto ons embddirfieht; e besadcagh s s82®nsentise IPDLC
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broadcast connection ar eagnr]ow ded in sequence; in one enbodinent the GRE
sequenci ngGieperiar dRowingnabneapsuladioni ciRbh packete | FNoteul that adhe p&fkets i s

o T bh b ATRRE Mo SRl reRSRAERS Hho kBBl pate
tunnel s t oGREi pddiedl haarier Pisist aPepésial vEiee decindiicdite t® brdadcastl besmst |ink
or a unicast link for this connection point is nmade at a higher |ayer,

wher ei n t heonngstiopnnEne Girlrasket iscapacrdpd vithrthey20-Brie Fheaskst haader
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PDSN 320 f destiretiontaddness filddeses & olaskd RUMRiGisD IRddrdes. P BRMIGK? IR so
i e D o
subscri pti gReHaeKts?Hlivered in the broadcast connection are provided in sequence; in
one embodiment the GRE sequencing feature is enabled. Duplication of the IP
multicast packets is done in multicast-capable routers. Note that according to
an alternate embodiment, the IP cloud 314 implements point-to-point, or uni-
cast, tunnels to individual recipient PCF(s). The decision to us a multicast link
or a unicast link for this connection point is made at a higher layer, wherein the
UC tunnels provide increased security, and the MC tree provides efficiency.
[1050] According to an exemplary embodiment, the CS 326 transmits data to
the PDSN 320 via a multicast IP address, wherein the PDSN 320 further
transmits data to the PCF 310 and the PCF/BSC 312 also via a muiticast IP
address. The PCF 310, for example, then determines the number of individual
users in the active set that are in the destination subscription group and
duplicates the frame received from the CS 326 for each of those users. The
PDSN PCF 310 determines the BSC(s) corresponding to each of the users in
the subscription group.
[1051] In one embodiment, the BSC 304 is adapted to transmit to proximate
BSC(s), wherein the BSC 304 may duplicate the received packets and send
them to one or more of the neighboring BSC(s). The chaining of BSCs yields



duplicates the frame received fromthe CS 326 for each of those users. The
PDSN PCF 310 determ nes the BSC(s) corresponding to each of the users in

t he subscwopmBiossyigr oup. [ 1051] I n one enbodi ment, the BSCr8aAIS0¥3mdapted to
transmt to proximate BSC(s), wherein the BSC 304 may duplicate the

recei ved packets and send themto one or nore of the neighboring BSC(s).
The chai ning of BSCs yields WO 03/ 0369 PCT/ US02/ 32857 15 better soft
handof f performance. The "anchori ng"” BSE nethod yields better soft handoff
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as a MC group content 1s Inten or the MC group nmenbers.
Each active user in the MC group registers with the AN. The AN then tracks

t he Iocatiﬁ@lof etgh . registered user, and targets transm ssion of the MC
nessage t 3 ons. Specifically, the AN determnes a cell,
sector, anﬁ(mAgem@%bcalbraa@@asw@éNi& isWBtcife LRFEs RulidestyRrs)Sseickhe MC

group is located, and'then transmts the nessage to PCks associated with
t hose cel | er “GespoCall (&) ovheyegad Bt @roup’einsludesob®pe Assarp paatewilk besone
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i thout knBaERGER I Fif GG cRrPRit & Bl pClieg R BB AR et B
subscri ber gontehe Mhes gfolipc ef UerahRey bei rferked\b eftga RIC igh6up.acthe/ dOser s,
specifically the location of each active user. Additionally, the users
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transm ssi ggeéiﬁcally, 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.
[1053] As opposed to some other type broadcast services wherein the BC
message is transmitted without knowledge of the location and activity of the
recipients or subscribers, the MC service operates using knowledge of the
active users, specifically the location of each active user. Additionally, the users
provide location information to the AN. In one embodiment the active users in
an MC group register with the AN via IP communications, specifically by using
an Internet Group Management Protocol (IGMP) message. As the MC service
is able to identify the location of each user, and the MC targets transmission to
those locations, the MC service utilizes a router between the PCF(s) and the
PDSN(s). The MC service builds a tree of connections that provide a path from
the CS to each PCF that is communicating with an active user in the MC group.
The tree is referred to as an MC tree; an example of an MC tree is illustrated in
FIG. 6 and is discussed hereinbelow.
[1054] In a conventional IP network or system, such as a computer network
coupled to the Internet, if a user desires to receive MC type information, referred



t hose | ocations, the MC service utilizes a router between the PCF(s) and
the PDSN(s). The MC service builds a tree of connections that provide a
pat h fronwotla®3@si t o each PCF that is conmunicating with a&aTasoesmssuser in
the MC group. The tree is referred to as an MC tree; an exanple of an MC
treeis illustrated in FIG 6 and is discussed hereinbelow. [1054] In a
conventional |IP network or system suchI s a conputer network coupled to
the Internet, if a user desires to receive MC type information, referred WO
03/ 036911 PCT/ US02/ 32857 16 to as the MC content, the user registers with
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routing the information fromthe IP network through the wreless network.
Several of COMBUFSHT ar Bt Andribemeal it At sanests Mulibie isets & & SHneror
exanpl e, amichins&ioro&fedisr el nabove, the interface between the BSC and PCF is

defined by the A8/ A9 connection. Simlarly, the PCF to PDSN connection is
defined by[1Q85]A107h%L icamakinatian of. thendntarbeldianehdPf betworks with ewiralessC

PN and ¢ RamEAiCATE em T i SEeer A o RIMT BRbIRs ¢ 1%, BRoelEE ssce
that requesgdutinge thdC inforhatién fidmstheniiedhamvark Hrwgrs 388l Wissless bedtaork.
provi des efficiency of operation. Another enbodinment fornms the external MC

tree bet weBRVERE WDHIE AMBTAANBCEHPNS\AE PIEEEINGE iNpat WiFAIESS $YSME hd ADSN t o
oo uae LeAp dllsed efohsEiink ckps el pRYSSCEROREER |,
end- t o- enddefimexd dyrthehASMO commeation. oSimgilarbt, dbe RCh to RIDEH eomhection is
transm ttegeﬁr(\)eé rt]fl t%rédA¥8ﬁr1'1 c-zrgneneec%gn.u Bhe 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
each individual PCF that is to receive the MC content. This embodiment
provides secure communications.
[1056] Generally, the MC path is considered end-to-end, wherein the MC
content originates at a source and is transmitted to the end user. The end user
may be MS . Alternatively, the MS may be a mobile router that routes the MC
content to a network. The end user does not forward the MC content. Note that
a MC path may include a plurality of different types of interconnects. For
example, one embodiment may incorporate the internal MC tree discussed
hereinabove having a termination point at the PCF, and the external MC tree
having a termination point at the PDSN. Similarly, the MC path may include
point-to-point tunnels, wherein each tunnel is formed between one node and a
distinct individual node.



my be M5 . Alternatively, the M5 may be a nobile router that routes the MC
content to a network. The end user does not forward the MC content. Note
that a Mgopawbsomry i nclude a plurality of different type®Cafuso2/32857

i nterconnects. For exanple, one enbodi ment nmay incorporate the internal MC
tree discussed hereinabove having a termnation point at the PCF, and the
external MC tree having a term nation int at the PDSN. Simlarly, the MC
path may include point-to-point tunnel@p wherein each tunnel is forned

bet ween one node and a distinct individual node. WO 03/036911
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314 includes a configuration of routers, such as I'ticast routers and
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BSC 304 vBadstThe eyt B14pneludas aoenfigurationd of Irewiers1sughnas wawlticast
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BSCs 302, ané%@aé@@, to t8R)et 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 Multicast 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
communication with any of the users within system 300 (not shown). Note that
for clarity three BSCs are illustrated, specifically, BSCs 302, 304 and 306. The
system 300 may include any number of additional BSC (not shown). Note that
alternate embodiments may incorporate altemate configurations, wherein any or
connections indicated by the multiple IP clouds, such as IP clouds 308, 314,
324, may be replaced with point-to-point connections. A point-to-point
connection may be a secure connection made between the apparatus at one
point, such as at a PCF, to another point, such as a BSC. The point-to-point
connection is achieved over an IP cloud, such as IP cloud 308, using the
method called tunneling. The basic idea of tunneling to take an IP packet,
encapsulate the packet in GRE/IP and send the resultant packet to a
destination point. If the destination address of the outer IP header is a unicast



system 300 may include any nunber of additional BSC (not shown). Note that
al ternate enbodi nents may i ncorporate alternate configurations, wherein any
or connewDioan3eviindi cated by the nmultiple I P clouds, suchpra3/usp/siseuds 308,
314, 324, may be replaced with point-to-point connections. A

poi nt-to-point connection may be a secure connection nmade between the
apparatus at one point, such as at a RGF, to another point, such as a BSC.
The point-to-point connection is achieved over an IP cloud, such as IP
cloud 308, using the nethod called tunneling. The basic idea of tunneling
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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.

[1061] In the exemplary embodiment, the PDSN 320 and the PCFs 310 and
312 are associated with an MC group. In other words, MC group members are
located within cells, sectors, and/or geographical areas serviced by the PCFs
310 and 312. The system 300 builds an external MC tree from the CS 326 to
the PDSN 320 and an internal tree from the PDSN 320 to PCFs 310 and 312.
The PDSN 320 builds the external MC tree by successively registering with
neighboring Multicast routers within the IP cloud 324. The external MC tree is
built from the PDSN 320 to the CS 326 through the IP network. The PDSN 320
receives the MC message(s) for MC group members via the external MC tree.
In other words, MC messages are sent through the external MC tunnel
structured by the external MC tree. Each of the PCFs 310 and 312 builds an
internal MC tree to the PDSN 320 through the IP cloud 314. The MC
message(s) from the PDSN 320 are sent over an intermal MC tree in a GRE/IP

tunnel.



310 and 312. The system 300 builds an external MC tree fromthe CS 326 to
the PDSN 320 and an internal tree fromthe PDSN 320 to PCFs 310 and 312.
The PDSN wd®3bsioids t he external MC tree by successively regieshzsissy with
nei ghboring Multicast routers within the IP cloud 324. The external MC tree
is built fromthe PDSN 320 to the CS 326 through the I P network. The PDSN
320 receives the MC nessage(s) for I\/C@roup menbers via the external MC
tree. |In other words, MC nessages are sent through the external MC tunnel
structured_by the external MC tree. Each of the PCFs 310 and 312 builds an
i nternal M1G62de th preklemmeistsdn sendingyinfermation (sueh@samyltimedia gontent
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[1064] In one embodiment, the system delivers information in a way that
takes advantage of the different QoS levels experienced by each terminal. Low-
QoS terminals receive a basic description of the information, while high-QoS
terminals receive more enhanced information allowing a better quality service.
Such a system maximizes the QoS of each terminal by implementing multiple
layer content transmissions as delivered to the terminals. Such multi-layer
transmissions are well known in the art of source coding (and may be referred
to as content descriptions).
[1065] The system delivers the different layers of the transmission over
different transport streams, each targeted at different QoS levels, allowing
terminals to receive a level of service as a function of the associated QoS. In
this way, those terminals capable to receive only the basic QoS service receive
the basic transmission, while terminals capable to receive both the basic and
more enhanced QoS services may combine two information streams, i.e., a
basic stream and an enhanced stream, to provide better quality content.
[1066] In one embodiment, in an Internet Protocol (IP) network,

transmissions are divided into various layers, including a basic layer and various
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transmission. The enhancement layer 2 adds information to that of the sum of
base description layer and the enhancement layer 1, the cumulative sum of
which provides increased quality of the transmission, beyond that of
enhancement layer 1. Note that alternate embodiments may allow any
combination of layers, wherein for example a second enhancement layer may
be added directly to a base description layer without considering any intervening
layers.

[1067] FIG. 8 illustrates a system employing the multiple layers as described
hereinabove. The base station 500 transmits the three transmission streams to
one of three coverage areas. In a first coverage area 502, the BS 500 transmits
the base description layer. The base description layer corresponds to an EF
QoS level. The coverage area 502 is larger than the other coverage areas 504,
506. The coverage area 506 corresponds to the Enhancement Layer 1 and an
AF QoS level. The coverage area 508 corresponds to the Enhancement Layer
2 and a BEF QoS level. Alternate embodiments may implement any number of
layers and may combine those layers in any of a variety of combinations.

[1068] Note that EF packets have higher priority than AF packets which have
higher priority than BEF packets. Therefore, BEF packets have the least
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streams are delivered to corresponding terminals. The delivery decision is
made as a function of the QoS levels the network supports.

[1071] FIG. 6 illustrates a system 400, wherein a CS 402 transmits three
individual IP streams to PDSN 404, EF, AF and BEF as described hereinabove.
The PDSN 404 then encapsulates the IP streams to form a tunnel and transmits
the individual streams to PCF 406, which in this system is also a BSC. The
tunnel may be a GRE tunnel, or any other encapsulation method that allows
identification of the packets that allows the system to reorder the IP packets. A
GRE method applies a sequence number to each packet, allowing the packets
to be reordered in the same order as the original payload for or at transmission
to an end user. The PCF 406 determines the processing of the individual
streams and transmits the streams to the BSs 410, 412, 414. The BS 414 is
able to receive only the basic description layer information, and therefore, the
PCF 406 transmits a single transmission stream, i.e., the EF stream, to the BS
414. The BS 412 is able to receive a first enhancement layer, and therefore,
the PCF 406 transmits two transmission streams to the BS 412, i.e., the EF and

AF streams. The BS 414 is able to receive all levels of enhancement, and



made as a function of the QoS | evels the network supports. [1071] FIG 6
Illustrates a system 400, wherein a CS 402 transmts three individual IP
streans twWORBDSMI404, EF, AF and BEF as descri bed herei naboca/Uuso¥sessPDSN 404
t hen encapsul ates the IP streans to forma tunnel and transmts the

I ndi vidual streans to PCF 406, which in this systemis also a BSC. The
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[1074] In an alternate embodiment a wireless communication system

supporting broadcast and/or multicast services share common channels over
the wireless link. Sharing channels minimizes the number of times a same
.content transmission is sent to each recipient terminal. When a common
channel is shared over a cell or sector in a wireless communication system, the
terminals in that sector receive the shared channel at different QoS levels. For
example, terminals near the BTS transmitter will generally experience good
reception while those far from the transmitter will experience poor reception.
Rather than providing the common channel at a power level sufficient to
accommodate the receiver having the worst QoS, each user is guaranteed to
receive the broadcast with a reliability consistent with that user's QoS. The
terminals proximate the base station receive the broadcast and are able to take
advantage of the higher QoS to access enhanced transmission.

[1075] In one embodiment the base station is able to separate different
levels of transmissions and then send the multiple transmission streams over
distinct broadcast channels, each having a different QoS level. The base
description layer is sent over a most reliable broadcast channel and may use
relatively more power. Additionally, the base description layer may incorporate



[ 1074] In an alternate enbodi mrent a wireless conmuni cati on system
supporting broadcast and/or multicast services share common channel s over
t he wi relwe3lsaki Sharing channels mnimzes the nunber eCTHISIES2887 sane
content transmission is sent to each recipient termnal. Wien a comon
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of transmission streams, such as to only send the base layer description

stream.

[1077] When transmitting multiple layers, such as the base description layer
and the enhancement layer(s), the base station may decide to send each
stream on a different broadcast channel. Similarly, the base station may decide
to transmit two or multiple layers on a single broadcast channel. For example,
the base description layer may be transmitted on one channel, while the two
enhancement layers are transmitted on a second broadcast channel. The use
of multiple channels allows the base station to send the enhancement layer with
a lower power and/or using weaker forward error correcting code than the base
layer. Additionally, when the base station may quickly terminate transmission of
enhancement layer(s) by turning off the broadcast channel transporting the
enhancement layer.

[1078] Alternatively, the base station may send the base description layer
and the enhancement layer(s) on a same broadcast channel having increased
bandwidth to accommodate both description streams. When the base station

desires to tum off the enhancement layer, the base station may lower the



t he associ ated power, the base station may transmt the base description

| ayer and the enhanced | ayer(s). On the other hand, when the cell or
sect or i swpms@3eodheavily | oaded, the base station can dynamctalshy3msti de to
send a fewer nunber of transm ssion streans, such as to only send the base
| ayer description stream [1077] When transmitting multiple |ayers, such
as the base description |layer and the %nhancement | ayer (s), the base
station may decide to send each streamon a different broadcast channel.
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affecting the other description streams.

[1080] Additional processing at the base station may be required to separate
the different layers transmitted in the common stream when the description
layers are not separated into independent RTP/UDP/IP streams but are sent
over a same stream. For a network architecture that does not support
decomposition at the base station, i.e., decomposition of a common
RTP/UDP/IP stream into separate descriptions, the PDSN performs stream
decomposition and sends the decomposed streams through distinct tunnels to
the base station.

[1081] When the terminal receives descriptions from the multiple streams, it
recombines the data to produce useful information. One approach to doing this
is to provide an overall description of the different streams to be used in the
session. The content server may send an SDP description which lists all the
media types, the different description layers, and over which transport each
description layer is sent.

[1082] If this information is to be sent over the broadcast channel service
described in previous disclosures, the SDP description will also have to indicate
over which HSBS_ID each individual stream is to be sent. This provides the



via a GRE tunnel to PCF 406. The PCF 406 identifies the different streans
fromthe individual GRE tunnels and maps the streans to appropriate

br oadcastwoahasael (s). |f any of the enhancenent streans aca/usor/3sshedul ed
for transm ssion, the BSC sinply discards the data fromthat stream

w thout affecting the other description streans. [1080] Additi onal
processing at the base station nay be rz%qui red to separate the different
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| eaves. description may be represented by voltages, currents, electromagnetic waves,
magnetic fields or particles, optical fields or particles, or any combination
thereof.
[1085] Those of skill would further appreciate that the various illustrative
logical blocks, modules, circuits, and algorithm steps described in connection
with the embodiments disclosed herein may be implemented as electronic
hardware, computer software, or combinations of both. To clearly illustrate this
interchangeability of hardware and software, various illustrative components,
blocks, modules, circuits, and steps have been described above generally in
terms of their functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans may implement the
described functionality in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure from
the scope of the present invention. ‘
[1086] The various illustrative logical blocks, modules, and circuits described
in connection with the embodiments disclosed herein may be implemented or
performed with a general purpose processor, a digital signal processor (DSP),
an application specific integrated circuit (ASIC), a field programmable gate array

(FPGA) or other programmable logic device, discrete gate or transistor logic,



[ 1084] Those of skill in the art would understand that information and
signals may be represented using any of a variety of different

t echnol ogwvevsas®11 t echni ques. For exanpl e, data, i nstructiPemg]Sozaessands,
information, signals, bits, synbols, and chips that nay be referenced

t hroughout the above description nmay be represented by voltages, currents,
el ectromagneti c waves, nmagnetic fiel dsz r particles, optical fields or
particles, or any conbination thereof. §1085] Those of skill would further
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i nvention. coAfdfifhtidme various illustrative |ogical blocks, nodules, and
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core, or aimfomhdétion StoMh, 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.
[1088] The previous description of the disclosed embodiments is provided to
enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied to
other embodiments without departing from the spirit or scope of the invention.
Thus, the present invention is not intended to be limited to the embodiments
shown herein but is to be accorded the widest scope consistent with the
principles and novel features disclosed herein.
[1089] WHAT IS CLAIMED IS:



configuration. [1087] The steps of a nethod or algorithmdescribed in
connection with the enbodi nents disclosed herein may be enbodi ed directly
i n har dwawe,03/086981 sof t ware nodul e executed by a processoPCTArS02/828a7

conmbi nation of the two. A software nodule may reside in RAM nenory, flash
menory, ROM nenory, EPROM nenory, EEPROM nenory, registers, hard disk, a
renovabl e disk, a CD-ROM or any ot he(r)%f orm of storage nedi um known in the
art. An exenplary storage nediumis coupled to the processor such the
processor can read information from and wite information to, the storage
medium In the alternative, the storage nmediummay be integral to the
processor. The processor and the step_mﬂgedi ummay reside in an ASIC. The
ASIC may reside in a user termnal. Ih alternative, the processor and
the storage nedium may reside as discrete conponents in a user termnal.

[ 1088] The previous description of the disclosed enbodi nents is provided to
enabl e any 1per sénmettiod ferprayiding adnultiple layikecentent eontpsisingesent i nvent i on.
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content into at a plurality of layers, a first |ayer enabling
reconstruction SPaﬁM@fﬁﬁf"b&nﬁlﬂﬁ %rﬂet‘(}(ﬁ)'ﬁ‘haadfi rst 4 quality, and a
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hi gher quality when wth 't Irst layer; transmtting from an
origi nation ter seeend quality of servicaysuppairteld by therrstwodual i ty of service
supported by a network; and 8 transmtting fromthe origination term nal
the second layer with a

2. The method as claimed in claim 1, wherein said transmitting from an

2 origination terminal the first layer with a first quality of service supported by a
network comprises:
4 transmitting from an origination terminal the first layer with a

quality of service enabling the first layer delivery to a first set of

6 destination terminals.
3. The method as claimed in claim 1, wherein said transmitting from the
2 origination terminal the second layer with a second quality of service

supported by the network comprises:
4 transmitting from the origination terminal the second layer with a

quality of service enabling the second layer delivery to a subset of the

6 first set of destination terminals.
4. A method for providing a multiple layer content, comprising:
2 receiving at a destination terminal a first layer delivered using a

first quality of service supported by a network; and
4 processing at the destination terminal the first layer and at least
one additional layer if the at least one additional layer is delivered using a

6 second quality of service.



second quality of service supported by the network. 2. The nethod as
claimed in claiml, wherein said transmtting froman 2 origination

term nal wbe3fsest | ayer with a first quality of service appsor/smsby a
network conprises: 4 transmtting froman origination termnal the first

| ayer with a quality of service enabling the first |ayer delivery to a
first set of 6 destination term nals. The nethod as clainmed in claiml1,
wherein said transmtting fromthe 2 origination termnal the second | ayer
with a second quality of service supported by the network conprises: 4
transmtting fromthe origination termnal the second layer with a quality
of servi cesenabThaéthRdses eRImEAYRclAlf! 4Y Wherdin shid precdssiHg hhehe firsti 1 st
set of destination termnals. 4. A nethod for providing a miltiple |ayer
cont ent?2 consiesination fermicalithe fijstalayer aedtdt leastonea additinaal layer f dbe jadyer
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addi ti apal | aeipridest he at | east one additional |layer is delivered using a
6 second quality of service. WD 03/036911 PCT/US02/32857 28 5. The net hod
as clained in clai maompiRingthe first dayer defesaation gontand with the ablegskenaat i on
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one additional Tayer using a second quality of service 4
conprises: conbining the first layer information content with the at | east

one 6 additional layer inforpation content. 6. A nethod for providing a
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at a plgrality of | filding anfihfotnatibAdht&taktd Qar;ﬂﬁn‘?{ﬁﬁ} 6fra§,b9§j ani[) he
information content wth™a first 4 quality, and a 'secord |ayer enabling
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the first |ayer YRt gnd.q Sgcond layer enabling reconstruction” of ‘the ‘information
content with higher quality when combined with the first layer;
6 transmitting from an origination terminal the first layer with a first
quality of service supported by a network;
8 transmitting from the origination terminal the second layer with a
second quality of service supported by the network.
10 receiving at a destination terminal the first layer; and

processing at the destination terminal the first layer and the

12 second layer if the second layer is received.
7. A method for providing a multiple layer content, comprising:
2 dividing an information content into at least two layers, the first

layer enabling reconstruction of the information content with a first
4 quality, and the at least second layer enabling reconstruction of the

information content with higher quality when combined with the first layer;

6 providing each of the at least two separate layers for transmission;
and
8 transmitting at least the first layer over a wireless link.
8. The method as claimed in claim 7, wherein said providing each of the at
2 least two separate layers for transmission comprises:

assigning each unit of a layer a sequence number;



quality of service supported by a network; 8 transmtting fromthe
origination termnal the second layer with a second quality of service
support edwbystob@inet work. 10 receiving at a destination t@cmusat/3isee fir st

| ayer; and processing at the destination termnal the first layer and the
12 second layer if the second |layer is received. 7. A nethod for providing
a multiple layer content, conprising: glividing an information content
into at least two |ayers, the first |ayer enabling reconstruction of the
informajion content with a first .4 quali nd the. at |east second |ayer
enabl i 1Yy reconst ructwglﬁwveé'f’gt??é: ?lfftgﬁﬁéﬁ'{so&'){% Qrﬁ‘ealat'?lo"rﬂ%@?fse&mﬂ My when
conbi ned W th tBgqddricel ddIR¥RS and6 providing each of the at |east two
separate layers for transmssion; and 8 transmitting at |east the first

| ayer d¥ver a wir el esge-prdgtingstheTegliveead sita In cacgondancenwith dhen sequeneeei n
sai d providing aﬁ,ﬁ 9% the at 2 least two separate layers for transm ssion
conprises: assi §H 6 ach unit of a layer a sequence nunber; WO 03/036911
PCT/ US02/ 32857 29 4 delivering each of the units through a nedia not

guar ant eei ng i n- sequence deljvery; and_6 re-ordering the delivered units
in accordaflce wilhf melbodaf eaimred eBiER 4, WhergiResaid Pravdiag each efdheiat cl ai m

7, Wner;i .nle%g'&%ﬁ&géési&%yg%c@}r%né@&sﬁq C‘ﬁﬁéﬁgééi two separate | ayers for

transm ssi on co es. oVl | east two separate | ayers
using an RTP. 10. Tpmvidihg@dchofdthaiatddastitwol sépardte ldyersusingaard RTP.
transmtting at least the 2 first layer over a wireless |link conprises:
transmtting the first layer with a first quality of service supported 4

by the wi ,r?b.eSSTh'?!?Keth%a-asTaSin%‘d P'Pﬁaﬁ"ﬁ 75 WHdTB 'adqlla?f'fsmi&iﬂg_a}i’fl&éﬁitﬁesai d
transmtting the first 2 layer wwth a first quality of service supported
by the 2 r itstdayelr ionkr g oviteléssdink campisesi tting the first layer with a
quality of service e{}gﬁls%%gt mae h'rsrt ?z;yer with a first quality of service supported

4 by the wireless link.

11. The method as claimed in claim 10, wherein said transmitting the first
2 layer with a first quality of service supported by the wireless link comprises:
transmitting the first layer with a quality of service enabling the first

4 layer delivery to a first set of destination terminals.

12.  The method as claimed in claim 10, further comprising:
2 transmitting the at least second layer with a second quality of
service supported by the wireless link.

13. The method as claimed in claim 12, wherein said transmitting the at least
2 second layer with a second quality of service supported by the wireless link
comprises:
4 transmitting the at least second layer with a quality of service
enabling the at least second layer delivery to a subset of the first set of
6 destination terminals.

14.  The method as claimed in claim 7, wherein said transmitting at least the

2 first layer over a wireless link comprises:



4 |ayer delivery to a first set of destination termnals. 12. The nethod as
claimed in claim10, further conprising: 2 transmtting the at |east second
| ayer w twoa3ma®ond quality of service supported by the wcmalsexs2ssi nk. 13.
The nethod as clainmed in claim12, wherein said transmtting the at | east

2 second layer with a second quality of service supported by the wrel ess
link conprises: 4 transmtting the at gyeast second |layer with a quality of
service enabling the at |east second layer delivery to a subset of the
first set of 6 destjnatiqgn term’lnalst 14f. Th‘e net hod as C{'PZi mad].in.clai m
7, wherein said tranSAiRPiNY At eaxd; the,firsh layesovery @ VHiRess, gk diess

i nk conpri ses: adMRraMMA3RN odd( Y A /BARHABEY terdfindlr ansmi tting at |east the

4

first layer over a wireless link in accordance with | oad of a

transmtting termnal. 15. The nethod as clainmed in claim?7, wherein said

transmtti at Al er .a W.rel ess.l.i QMpnises:
tranem (1119 at ThERbas calbld Pl GBI 7, M, A FaBShithd PR hs °T
met hod 2as fils@iayee ovér & hWirelgss linktondrisesai d transmitting at |east the 2
first layer over a wireless link conprises: transmtting at | east one |ayer
over a broadcast chaliarsmittingratdeasthedirstilayry euercagdiroadeasdighpnnehal | ayer
over at |east one additional broadcast channel. 17. An apparatus for
providing a multiple layer content, conprising: 2 means for dividing an

i nf or mat i oh6.conTlkeatmethde astclaimddiinatlainy 70wherainesaid itratisoitting aa Iéastthel ayer
enablig rfeco struction.o tt],e information 4 content with a first quality,
and a gecolif§t [aYPEPVeR WIeIRSSHIBKSPMRIRES: on of the information content with
hi gher quality when &R@hmﬁ% | ' asiBMFhd:

transmtting from anﬁorl gin #J%Q?tteé}?n% %ZF?{)%%% F@séﬁ{cﬁgyer éafl,\?ér][% a first
qual ity of service suppanitting Bt teastt ooe kadditidnélodayarawyet tati heastf ooen t he

origination terg?ﬂé}ﬁclanélrﬁ?oasc?cca%rt]ghéﬁxgl.r with a second quality of

17.  An apparatus for providing a multiple layer content, comprising:

2 means for dividing an information content into at a plurality of
layers including a first layer enabling reconstruction of the information

4 content with a first quality, and a second layer enabling reconstruction of
the information content with higher quality when combined with the first

6 layer;

means for transmitting from an origination terminal the first layer

8 with a first quality of service supported by a network, and for transmitting

from the origination terminal the second layer with a second quality of

10 service supported by the network.

18.  An apparatus for providing a multiple layer content, comprising:
2 a memory; and
a device communicatively coupled to the memory and capable of
4 performing digital signal processing including:
dividing an information content into at a plurality of layers
6 including a first layer enabling reconstruction of the information
content with a first quality, and a second layer enabling
8 reconstruction of the information content with higher quality when
combined with the first layer; and



10 service supported by the network. 18. An apparatus for providing a
multiple |ayer content, conprising: 2 a nenory; and a device
comuni cawbwaloyesepupl ed to the nmenory and capabl e of 4 pecirarsor/sagsdi gita
signal processing including: dividing an information content into at a
plurality of layers 6 including a first |ayer enabling reconstruction of
the information content with a first gyality, and a second | ayer enabling
8 reconstruction of the information content with higher quality when
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nbi ith the first | : d 31.1
ggor:jinﬁgt \iMng theet r;:\:m' Sg%’@%lir}q%g%tﬁlﬁ) TRRgINISSeNL oM. A grigina {qpetqrwgeﬁ | ayer

with a first qualityyRffigelayef KithEPmet tq,aant?x,f%eﬂﬁéé@uﬂsponé@bﬁa%etwork,
coordi nating transm ssion fromthe origination termnal the Second |ayer

with aldecond qual i t gndfcassdiniatiag dtassonssianbijomhthe diiginatinortermiral the

and a dovi ca. communi Bar Okl oS BUABR o1, SENReL Sulirep? 8™

perfortg ng digital shemarkprocessing including: dividing an information
content into at a plurality of layers, a 6 first |layer enabling
reconstruction of the information content wwth a first quality, and a

dq ¥ y - g : ) 1 h
i ghor qual Tty ShERPRES TEPieE R b8 Telr B R ABHSBB T i nat i ng < ne
transnmiasi on from anasnémonatandn ternminal the first layer with a first

quality of service supported by a network, 12 and coordinating the
transm ssion fromth@ C%MC&IWI Ricagy ﬁ&l-‘pﬁ‘i’et‘)é@%(’)’ﬂﬁmp%@ﬂé GrpapPlg dfecond

e meet {n of ai PeTGTHRGRIGEA SR PRoctanBiheltg. o2 ol g nati on
terminal the first |ayer dividingafiinformgtien cogteot inte ab iaqulusalitypefr lagers, a
6 first layer enabling reconstruction of the information content with a
first quality, and a second layer enabling reconstruction of the
8 information content with higher quality when combined with the
first layer; and
10 coordinating the transmission from an origination terminal
the first layer with a first quality of service supported by a network,
12 and coordinating the transmission from the origination terminal the
second layer with a second quality of service supported by the

14 network.

20. The apparatus as claimed in claim 19 wherein said transmitting from an

2 origination terminal the first layer with a first quality of service supported
by a network further comprises transmitting from an origination terminal

4 the first layer with a quality of service enabling the first layer delivery to a

first set of destination terminals.

21.  The apparatus as claimed in claim 19, wherein said transmitting from the
2 origination terminal the second layer with a second quality of service
supported by the network further comprises transmitting from the
4 origination terminal the second layer with a quality of service enabling the

second layer delivery to a subset of the first set of destination terminals.



by a network further conprises transmtting froman origination termnal 4
the first layer wwth a quality of service enabling the first |ayer delivery
to a firwDosmseoof destination termnals. 21. The apparat rsTaASZEBMsTEd i N
claim19, wherein said transmtting fromthe 2 origination term nal the
second layer with a second quality of service supported by the network
further conprises transmtting fromthes24 origination term nal the second

| ayer with a quality of service enabling the second |ayer delivery to a
subset of ége first set of destjpnation %.er inals. 6 WO 03/036911

PCT/ US02/ 35857 ABAPparated forproviding.a miitiple ayef saptent,GPmpAFiRY; ayer content,
conprising: 2 a mengrrb{'mgg)d ddf i rst device comunicatively coupled to the
menory and capable 4 ? performng digital signal processing including:

di vi di ng an i nf or mat adinstc@vicencommunicativelymoupédd toythefmémpey and aapablei r st

| ayer e‘pabl i ng rgco&str.uction of tEe infarmation content with a first
quality®t and a SERSHMIAYdigia) SignpHRrocesYRIMSIANGn of the 8 i nformation
content with higher quali §iyidifiganGeRnaREN Wohtent o aibrpﬁ&rd|i@y@rrla¥ér@,a
coordinating transm ssion froman origination termnal the “first |ayer
with a@irst qualityfitst layer enabling granstiictign af thet inforrationdcontent with a

W th & second qual it )broueG i & SebME Ry ehE N RescksTudfsn 8 e
menory;8 and a secondird@vhatidonC oomient edth kigher cualitedhied Edrbbmedonih the

menory and capable of performng digital signal processing including: 18
receiving the first f'%@;‘/@yeﬁt a destination termnal; and processing at the

destingjion termnal the Eigdindigolandfisddh b SFGHFhdR¥eterinditResecond

| ayer 1's received.
first layer with a first quality of service supported by a network; and

12 coordinating transmission from the origination terminal the second
layer with a second quality of service supported by the network;
14 a second memory; and
a second device communicatively coupled to the second
16 memory and capable of performing digital signal processing
including:
18 receiving the first layer at a destination terminal; and
processing at the destination terminal the first layer

20 and the second layer if the second layer is received.



