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1 SYNCHRONI ZED BROADCAST/ MULTI CAST COVMUNI CATION Cd aimof Priority under
35 U.S.C. 119 [00011 The present Application for Patent clains priority to
Provi sional Application No. 60/537,955 entitled "Soft Handoff Method and
Apparatus for Spread- Spectrum Broadcast" filed January 20, 2004, and
assigned to the assignee hereof and heteby expressly incorparated by
reference herein. BACKGROUND Field [00021 The present invention relates to
wi rel ess conmuni cati on systens generally, and specifically to synchroni zed

{1 ansm ssPANCHROMZID BROAD RSV PLOICANE COMMENTICATION ce! ved

transm ssions in a wreless communi cati on system provi de broadcast content
to multiple users, i.e., one to many, wherein multiple users receive a same

broadcastcmmmmﬁgbaﬁmssaysm?wsa may recei ve br oadcast

transm ssions fromnultiple Base Stations, (BSs) S rer[ag ctrum

syst §#dlleach Therpsesent élPPb‘Pﬁ!alP@fQT Raienf glgims prieaty Wgswgséo Ap ﬁﬁ?ﬁtﬁofly t he
transmtt g f_me BS,

t he transﬁ‘r é\%ﬁ? ﬁlso?ﬁ%@t%h ‘[3 ﬁ@ﬁﬁgﬁ%ﬁ@a?ﬁ&;?‘p %@%ﬁoﬁ? cEehd S‘f hus degr adi ng

the qual i Byoflcadth diled® IRiuasH 20 2001)iandi a3signab to tied hssignet Hereof and hereby
broadcast/multi cast transm ssi on data rate. There is, therefore, a need to

i mprove th@m@é)emcpmﬁrﬁﬁ%wwfmﬁelﬁ%dcast/ mul ticast transm ssions. There
is further a need to optim ze broadcast/multicast transm ssions and

I ncrease the broadcast/nulticast transm ssion data rate. [0003] There is a
need to reduce the interference cBAGKGROUNBcurrent broadcast/multicast
transm ssion fromnultiple transmtters and to i ncrease the performance of
transmi ssildeld I n a broadcast/nulticast transmission there is also a need to
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uni ¢ trans
specifically to synchronized broadcast or multicast transmission to improve the quality

of the received transmission.

Background

[0002] Conventional broadcast/multicast transmissions in a wireless communication
system provide broadcast content to multiple users, i.e., one to many, wherein multiple
users receive a same broadcast content. Mobile Stations (MSs) may receive broadcast
transmissions from multiple Base Stations (BSs). In a spread-spectrum system, each
transmitter employs a umique spreading code to identify the transmitter. When a
receiver is processing the uausfnission from one BS, the transmissions from other BSs
may appear as interference, thus degrading the quality of the received transmissions as
well as the broadcast/multicast transmission data rate. There is, therefore, a need to
improve the reception quality for broadcast/multicast transmissions. There is further a
need to optimize broadcast/multicast transmissions and increase the broadcast/multicast
transmission data rate.

[0003] There is a need to reduce the interference caused by concurrent
broadcast/multicast transmission from multiple transmitters and to increase the
performance of transmission. In a brc;adcast/multicast transmission there is also a need

to allow better flexibility and switching between broadcast/multicast and unicast

transmissions.



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0004] Vari ous enbodi nents of the

i nvention will beconme nore fully apparent fromthe follow ng description
and appended cl ai ms, taken in conjunction with the acconpanying draw ngs.
Under st andi ng that ‘these draw ngs depict only exanple enbodi nents and are,
therefore, not to be considered linmtindg of the invention's scope, the
enbodi nents of the invention will be described with additional specificity
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co bRt 1 0N SY SR HHBRRAdSF hE RREERGH will 8%%@?@1@&&9&%&

I nterterence between the transm ssions. [0007] FIG 3 1S conmmuni cati on
syst em sudpbowingg descdtionstarkdr cappeidedi almmandtakerhoini neprjiretiom| swathatthen of

interference between the tra L SSi ofps. 008] EIG. 4 is .a timng di,agram
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Link structure inplementing a tine division format. [0010] FIG 61s a
Forwar d Lith&embedisrentssifdhe invemticn Witk beadesgriteti math additianabspieisity and detsili ssi on.

[ 0011] FI 7 ]S a proadcast co nication system show ng one techni que of
synchr oni ?@H’“ﬁ*‘&%‘&g W@WE&%&%&S'St ation applies the same specific

Pseudgjgpdom Nopee 180 bomaflRicalifn ddtent hippoftinghréadhdt Ha80iskies€! ver adapt ed

for procéssing synchroni zed broadcast transm ssions, having an equalizer.
[0013PoGE G. 9 iKIGa 2iis e eommumicationrsybtemi suppartinggbroadeast triesmigsignedmflor

processin synchropi zed. br oadgast transm ssions. [0014] FIG 10 is an

Orthogona?shﬁpirtﬁ}@fﬁff]’rﬁcsPSW@BW‘%WH%WOI . [0015] FIG 11 is a Forward

Li nk jopgpsm ssipig, foriged Bﬁlhl@i&ﬁaﬁmg@temz' gfyadbast FfRMBEEHs [ndi Si on
oo ' y [0016] 51%1 G

Modul ati on broadcast transm ssion. 2 is atransmtter adapted
f or spreadshoping theealculatiom o€ mt¢rfarenca batwesn gedransmassidpachr oni zed br oadcast ,

havi n[%@iﬁ' ot holgl@qll is Erh%%%%ygragn\ﬂl&sltr%ﬂng the broadcast negotiation between a Base
Station and a Mobile Station.
[0009] FIG. 5 is a spread-spectrum communication system Forward Link structure

implementing a time division format.

[0010] FIG. 6 is a Forward Link transmission format for a synchronized broadcast
transmission. ' ‘

[0011] FIG. 7 is a broadcast communication system showing one technique of
synchronized broadcast where each Base Station applies the same specific
Pseudorandom Noise (PN) code.

[0012] FIG. 8 is a wireless receiver adapted for processing synchronized broadcast
transmissions, having an equalizer.

[0013] FIG. 9 is a wireless receiver having an equalizer designated for processing
synchronized broadcast transmissions.

[0014] FIG. 10 is an Orthogonal Frequency Division Modulation symbol.

[0015] FIG. 11 is a Forward Link transmission format for a synchronized Orthogonal
Frequency Division Modulation broadcast transmission.

[0016] FIG. 12 is a transmitter adapted for spread-spectrum communications and
supporting synchronized broadcast, having an Orthogonal Frequency Division
Modulation processing path and a Code Division Modulation processing path.

[0017) FIG. 13 is a transmitter adapted for spread-spectrum communications,
supporting synchronized broadcast, and adapted to select between an Orthogonal
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Modul ati on processing path and a Code Division Mdul ati on processing path.
[0017] FIG 13 is atransmtter adapted for spread-spectrum comuni cations,
supporting synchroni zed broadcast, and adapted to sel ect between an
Ot hogonal 3 Frequency Division Nbdulatldﬁ processing path and a Code
Di vision Modul ation processing path. [0018] FIG 14 is a receiver adapted
for spread-spectrum communi cations, supporting synchronized broadcast, and
havi ng an Ot hogonal Frequency Division Mdul ation processing path and a
Code Division Mdul ation processing path. DETAI LED DESCRI PTI ON [ 0019] Any
enbodi menfredesser Piyisign adelation poogesing melb ek ¢deyPivigomlogdtion prsersiag pash-ef er r ed
or advantageous over other enbodiments. Wile the various aspects of the
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nay |nvolgz gﬁlf?pf transnf?&ers H%ﬂ%nlttlng a conmuni cation to a single
receiver. A nulticast comunication is a single nessage or comunication
sent to a group of users. BroBddAJLERBESSRIEBHEY dered a type of nmulticast
and generally refers to sending a nessage or conmuni cati on to all users in a
net wor k, ort t he Recent |. road as ion
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progrannlmQMBmda radlo transn155|on The broadcast content information is
provided as packetized data such as in Internet Protocol (IP) packets. For
bl i A N Mt R B e
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Control | ed acce
or a portion of the network. Recently, broadcast transm:ssncm refers to a multicast communication

to a group of subscribers, such as the broadcast of stock information to a group of cellular users

who have subscribed to receive such service.

[0021] Broadcast may involve transmission of video and audio information, such as from
televised programming or a radio transmission. The broadcast content information is provided as
packetized data, such as in Internet Protocol (IP) packets. For a given broadcast service, the
access network (AN) receives a stream of information from the content server, such as a
television station, and provides the information, i.e., IP packets of information, on a designated

channel to broadcast subscribers within the system,

[0022] Broadcast transmissions may have controlied access, wherein the MS users subscribe to
the service and pay the corresponding fee to receive the broadcast service. Unsubscribed users are
not able to receive the broadcast service. Controlled access may be achieved by encrypting the
broadcast transmission/content allowing only the subscribed users to decrypt the content. The MS

subscribers are a multicast group.
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broadcast transm ssion/content allowing only the subscribed users to decrypt
the content. The M5 subscribers are a nmulticast group. 4 [00231 Throughout
this discussion, BCw Il refer to any of broadcast or nulticast

comuni cations. Wiile BC is considered a one-to-nmany comuni cations, there
may be any nunber of transmitters to sénd the nessage or comruni cation
content. [0024] The follow ng discussion presents a synchroni zed broadcast
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probl em exi sts when a _receiver receives the sane BC content from nultiple
BSs. In t Hresanyssmnbes gf ansmitigrs 4o sendithe message orpasmuppmpationgonteby eadi ng code,

and ef ore, - ) S S ' ' trhdsn® .
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Spr ead- spegirélessspiyiRitpetingn alanshision Sysiem o Traditiowidlyl BCi seovicesiang providedque
code, specifically, a Pseudorandom Noi se ﬁ'nPN) code, At _the receiver, the
transm ssiBhmultnle bmstquﬁPr@mg%§% whereinsprch ofithe BSsdrangmils & 508 on of

anot her B P, : ' : f are
di fferent %?%%%Pr%s})gﬁ@g% ﬁgr&%%ﬁqﬁ? g&éﬁgﬁc%{ﬁégggﬁzygg%ﬁaﬁéﬁssi on
scheme whi @iitipls B8s$.dRsthisvase @ach BS usewd differeht wavefodn,iend. espreadivgdciecmd usi ng
a sane waveformor _nodul ation. The BC transm ssion y be transmtfed in a

synchr oni Z&erefergnsach tinsmissione futrpduees, derisrence o hEBTIHERORG t hf'¥ach
other. In e ' - ' r 1+S S i des a
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mul ti pl e BfaststationiisRientificdraging e uhigaacedk, apedilfidailyy 2 RseudorantonpdNdisce@MNonent s
when received af the receiyver. In other words, th nchroni zed . brqadcast
transni ssi enels. bﬁf@eée‘é‘?l’t’?ff F}lﬁ BRSSO PR @&&%E&a‘,}/ceﬁﬂl’étﬁ?rﬁn‘f%@% ei ver
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advant age of creating a recerver capable to efticiently receive multipath
signal s i satedifiérenmtw tr ansmi ssions fromdifferent transmtters to be

efficiently received ith mnimal self i.nferference. For ex | e, ;a.," CDVA
equal [%&" " may B@S%E%Vﬂeéemc@nﬁe nized  prpadeast BH“WE‘S’Bﬁa e 8bhse due
to mul ti pag ok life Shik HEREMH ¥om multiple transmitters using a same waveform or

modulation. The BC transmission may be transmitted in a synchronized manner,

wherein each transmitter is synchronized with each other. In one embodiment, a
synchronized broadcast transmission provides a same spreading code for multiple
transmitters and, in this way, the multiple BC transmissions may be treated as different
multipath components when received at the receiver. In other words, the synchronized
broadcast transmissions create artificial multipath components, wherein the receiver
may improve reception quality with using appropriate processing.

[0026) An advantage of creating a receiver capable to efficiently receive multipath
signals is to allow transmissions from different transmitters to be efficiently received
with minimal self interference. For example, a “CDMA equalizer” may be used to
compensate for the effective channel response due to multipath while simultaneously
attenuating noise and interference.

[0027] In one embodiment, for BC transmissions, each transmitter uses a same coding.
A specific example in 2 CDMA system is the use of a common PN code by multiple
BSs. In this way, each BS is transmitting the same BC content on identical waveforms.
An alternate embodiment employs an Orthogonal Frequency Division Multiplexing
(OFDM) waveform for transmission of the BC content. Note, an OFDM transmission



attenuating noise and interference. [0027] In one enbodi nent, for BC

transm ssions, each transmtter uses a sane coding. A specific exanple in a
CDMA systemis the use of a common PN code by multiple BSs. In this way,
each BS is transmtting the sane BC content on identical wavefornms. An

al ternate enbodi nrent enpl oys an O thogonal Frequency Division Miltiplexing
(OFDM waveform for transm ssion of the’BC content. Note, an OFDM

transm ssion 5 may be considered as Discrete Milti-Tone (DMI) Mdul ation

with a triyhpbe tBhfdstedds DiRsee MG TR (DMTHP0AAREBE wEROL trhivialadpleadiiRs, etc.
Agai n, the synchronized BC transmssion transmts the sane BC content on a

same wavef Wieosn] thiospreading eadeins @l peas, St ehgrisupisosynchsmizednBEast and
mul ticast, _or hbre St .. b SS] I ' l.vi.si on Ml tiplexing

(TDM) theuﬁsgﬂ%sm%g'glé’ Fséﬁ%‘%\gffeg%‘;c?ﬁ@tﬂﬁ?@i(ﬁ%‘ggﬁTFMerein a slot(s) is
desi gpet®d for R6t all BemMGnichBHS §steihsOdppérd Botiastidatk dndemulBtast, o2 broudadie
transmtted as a synchroni zed broadcast transm ssion. In a system

suppor t i ngtranspiisgiorRatle Treddivisin Multiperng (FBMcOE traasmissicaribdividedtiptoas Hi gh

Data Rate,.(H S._speckf RN " j .

I nterface néﬁgg)ﬁ’i‘@lae{?'gﬁ,shtﬁ%/%sﬁi%%% et ﬁ'@glrk %ﬁ%ﬁ%ﬁb?ﬁé\?gs%e user
at a time. BhilbenflyChe transhyifib@ s B SpticHRmized Habddeast ninsmissins Bi @ system
assigned predetermned or fixed tine slots. The transmtter may change user

as wel | assuppditing aftighBats Becksh Dratn GBRED) prafocobealsas referreshie as HigloPata For
RAETVEBEST B bty A0 HER AR, BHlel DR AR FilerraliO 1

Is the sa waveti orm not because eac [ Oor

uni quel y  Spécefchsioh/TeITAPBLATR-886,aB¢ eirvard knkl deeves ot QEerRiNaging) eWtile séch

ment i oned herei nabove, one enbodi nent renoves the sector, specific PN
spreadi ng 8eystemtpravides a cildMsformats Jisets arhpet assigyed predeterpinegor dixgd dwae put

al so genergte | |L.cal. tr ' f.Qr g ..rhi I 3 l.ver, to
capture al ?loﬁheﬂfeer%%s‘ rr"twrerﬁ%fé%/ah]g%#&aaga@éll %se%dgllgg%{g] : %L%%p%glggﬂs\é o ot her
cel | transpessdtdasiswhi ch then negatively appear as interference terms.
According to this enbodinent, a_commmn PN _code is used hy each BS for the BC

transif03%i on. | Fot MDMAKC teamemissions iin 18 HIRED; syeam;, €xen thiough thesbroadeash g
I denti cal c%X&fiQrtﬂ@s&lﬂé,'tﬂg abtlf Bhasilitdaveform is not because each sector uniquely

spreads the content according to the sector PN sequence. As mentioned hereinabove,

one embodiment removes the sector specific PN spreading so that all sectors transmit
not only identical BC content but also generate identical transmit waveforms. This
allows the receiver to capture all the transmit energy from a desired signal, as opposed
to other cell transmissions which then negatively appear as interference terms.
According to this embodiment, a common PN code is used by each BS for the BC
transmission. In this way, each BS transmits identical BC content using identical
waveforms during the BC slot.

[0030] In alternate embodiments of a wireless communication system, other
synchronized broadcast waveforms may be implemented for the forward link BC slot.
The synchronized BC transmission is applicable to other spread-spectrum systems by
applying a common spreading code to BC transmissions. Therefore, such methods are
not limited to CDMA, OFDM or other specific coding techniques discussed herein.

[0031] In application, a controller selects between the synchronized broadcast
waveform which enables BC services or the Code Division Multiplexer (CDM)
waveform which enables unicast services. The controller is used to implement the

synchronized BC trausmission, e.g., implement the common spreading code.



[0030] In alternate enbodi ments of a wirel ess conmmuni cati on system ot her
synchroni zed broadcast waveforns may be inplenented for the forward |ink BC
slot. The synchronized BC transm ssion is applicable to other

spread- spectrum systens by applying a conmmopn spreadi ng code to BC

transm ssions. Therefore, such nethods are ot limted to CDMA, OFDM or

ot her specific coding techni ques discussed herein. [0031] In application, a
controller selects between the synchroni zed broadcast waveform which

enabl es Bﬁ @}gr vf Céﬁ or the Code Division Miltiplexer ( wavef or m whi ch
enabl es unf@ast hsiotiagdiscusyien deysiersdhy Bpve-genigrsd embodients pefitst prawnting
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[ 0032] The follow n i scyssion devel gps the above-nentioned enbodi ments by

first presBREPAE ™I NS0 EsTRREBHIFR dafmigtreey sresificdndhaisysehioneiBng ¢ he
reasons f aranghitstinrtcigheliN8@EHLAIICMERIWE a disBlisSorLS HoWOR AERFInizeNBX L tranfnl &idARPD
systemis | n} rotﬂuced speci filcal é‘g The synchraoni zed BC transm ssion schene
i s devel og&%. e He IMRIRIgecL ! we E8s nthe fistigiionyfresiroinmabediBerentmgthods ¥si on
resol ves tspechionized BT @RGeniioab| LdBntedritetblidy ,a khenfiafe Unsi eyhcmdair@sses how

t he di ffertent .net hods. of s.éncfhr or}i zed BC tr%nsm' s%%%ns are integrated into
a syst em aRQ MW S PRVHF AL Benelits, sl a7 SWitding Begss itaRvesp $Ct Mnilicaenef i t s
such as swyitahi. ng nodes between BC and uni cast systens. [0033] Note various
enbodi ments are provided throughout this discussion; however, alternate
enbodi nment i ncaor porate various aspects w thout departing fromthe scope
of the pr e@%ﬁ?xjoien‘@@?fgi W?S'g‘ﬁ'%téiafei Rrayifegl thropghopy, this diicussiniebeds- ristalspl i cabl e
to a data 4pboGmeRt Rgy SsipeiRie \Arivisl28heS Svith6Q MBpHMifEAkd @ theSKSle@NtheBpresent

uni di recti.onal béoagcfﬁ@t Sﬁstem and any other systemdesiring efficient
transmi ssi'BFS" PREFSFHEL B ATeseBl BB eRliBRP c4PR BFPCSSE SOOI G |

i 11 ustrat esmauhicaRde@sin, 5 YSiRdlislAPROLdcdsnG s@mUATRBY otRdr sASEN Sosirihp effis¥&t em

i ncl udes 3 nunber .of base stations, such as BS 5, 7 supporting

communi cat TP8H Y A UREE of nobile stations, such as MS 10, 12, 14, 15.
An Access Point (AP) (or an Access Network (AN)) is network equi pnent

provi di ng Blaidaasconmeadidavibt Svshet ween a packet switched data network and
Access Terminals (ATs). An AP Is equivalent to BS. ABSis a wreless

net wor k apparatus used for conmunicating with the nobile stations and nay
al so be rég@ﬂ} BElg. { §luggatesp lys\qm,dcqgmygtgﬁ-éuggplﬁigganumber of users. The system includes a

number of base stations, such as BS 5, 7 supporting communication for a number of mobile

stations, such as MS 10, 12, 14, 15, An Access Point {AP) (or an Access Network (AN)) is

network equipment providing data connectivity between a packet switched data network and
Access Terminals (ATs). An AP is equivalent to BS. A BS is a wireless network apparatus used
for communicating with the mobile stations and may also be referred to as an AP, or some other
terminology. Typically, MSs are dispersed throughout the system. A mobile station may also be
referred to as an AT, a User Equipment (UE), a remote station, or other wireless communication
device. An AT is a device providing data connectivity to a user. An AT may be connected to a
computing device such as a laptop perscnal computer or it may be a self-contained data device
such as a personal digital assistant, An AT is equivalent to a MS. The Forward Link (FL) refers to
communications from a BS to a MS, such as FL 20 from BS 5 to MS 10. The Reverse Link (RL)
refers to communications trom a MS to a BS, such as RL 22 from MS 10 to BS 5. Each MS may
receive transmissions from one or more BSs, such as from BS S and from BS 7; each MS may

transmit to one or more BSs, such as to BS 5 and to BS 7, at any given



term nol ogy, Typically, Mss are dispersed throughout the system A nobile
station may also be referred to as an AT. a User Equipnent (UE), a renpte
station, or other wireless comunication device. An AT is a device
provi di ng data connectivity to a user. An AT may be connected to a
conputi ng device such as a | aptop person&l conputer or it may be a

sel f-contai ned data device such as a personal digital assistant. An AT is
equivalent to a M. The Forward Link (FL) refers to comunications froma
BS to a M5, such as FL 20 fromBS 5 to M5 10. The Reverse Link (RL) refers
to communi BameRbrIde pqtentirapsmSsipscanaBiS depsudstpnads RLiviB2 sdftlomidiapdilig «BS 5. Each
M5 nmay receive transm ssions fromone or nore BSs, such as fromBS 5 and

fromBS 7;08 a ne ofr re BSs, .such.as.to BS 5 and to
BS 7, at any %gﬁ C%ng)rér%ﬁcfgs [?]Jﬁmds '%t Tul%pr?énrtnngﬁmgﬂlcét%nﬁp”cﬁ HeheElson M
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syst em bet Weeln attﬂll é@%@%ﬁé&%@aar&aﬁg{t 1&1m t'le %omml.%mc'g)g,m cov%rﬁge ageafryrS (ﬁlt%s 5 to
M5 10 andbaipstatients. Flecmpageast mtebirumdmasct byctbmbzsnbtamnt hiorthd pleraigmitobicat i on
coverage agfansh ol bhe Fpgg n ontent trapsmtted
by the base g?atlon 5 t% Qﬂ u@g #?bé'?;P%%%Fﬂgﬂgfg?Pgnsnfﬁe A%f via FL
20, may i neFiidend bliftmﬁee?ﬂe h@@dcb% Cpntmttleﬁi/ptce“y pested yvd w}ensp&nvdnamg;s events,
and the | |kGacatf R 0RAGATh: GRAL BBLuchS chathll GEL ¥ APRERRL 380 Avgantent
server and is broadcast at a sing ata rate over a roa cast’ 'channel of
the FL to {oMEaguRsa0 Nl BY WYtWﬁnﬁtk‘:lSﬂ@lﬂlmﬁﬁe’frf&ge cavermge &8a 3Ndibe, MBS2 % nay
operate siitiRdvragBrea2shABIR 2GONGEBREME S Wi thi n

cover age areg 2%12% 50 and ?here fore, %Laynggﬁﬁgﬁfggsggwggﬁth 5 and BS 7.
[0036] In one enmbodi ment, broadcast is the transm ssion of data, i.e., BC
content, tl80¥l IIn p& EIB!mdsmnt eradeastnis ahedembrginadred dhrtzoa,dcm ccatee:a to whiBch may be
a S|ngle S&ELRberOh 2k sskon is

i ntended to be receive %hﬁm§§%&9&§\ﬁg%gggpgggﬂégggg '“m Pgadggkt

area, the Dbrowlgshsinsdiation is attfendﬁdsto rb@rqmwdwydleﬂtaﬂmsmdbcmyd Whhan thechnoagdast
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[ 0037] Althgugh Cd&A systeﬁsadescrl be s? 1P$§§%&“§ﬁ%§g%§%g%g%ﬂfro%&breV|ous
syst ens, ‘F%ﬂ@@ﬂé@éﬁ@éeﬁﬁwﬂ$%Wwwm%é@DWmQU%Mn@ﬂ@@ﬁﬁﬁhmwﬂmfﬁdb@tween BS 5 and
BS 7 as illustrated in FIG 2. Users at the edge of a sector require large

amount s Of 063"7@%1’%&@%% L tefﬁ? bec @lgﬁ ﬁMn{ Ome?e A tro re@i@g %fé

ically
cause a di sproportionate a unt r- sec erfer Ug I’eI'TDVI ng
interference may still occur during sof’t handoff between BS 5 and BS 7 as lllustrated in FIG. 2.

Users at the edge of a sector require large amounts of transmit power to communicate with distant
BSs and typically cause a disproportionate amount of inter-sector interference. Thus removing
this interference may provide a big advantage for all users. The C/[ from BS 5 is limited by the
interference from BS 7, and vice-versa. Therefore, as demonstrated in FIG. 3, the channel
condition from BS 5 to MS [2 may be modeled by the impulse response hy(t), wherein the signal
strength is given as A, The channel condition from BS 7 to MS 12 may be modeled by the
impulse response hs(t), wherein the signal strength is given as B. The performance of the

transmission, as received by MS 12, may then be defined as:

[0038] p 5

RECEIVED SIGNAL STRENGTH = + , (1)
(B+ NOISE) ' (A+ NOISE)




this interference may provide a big advantage for all users. The C1 from BS
5islimted by the interference fromBS 7, and vice-versa. Therefore, as
denonstrated in FIG 3, the channel condition fromBS 5 to M5 12 may be
nodel ed by the inpul se response hl(t), wherein the signal strength is given
as A The channel condition fromBS 7 t& M5 12 may be nodel ed by the

I mpul se response h,(t), wherein the signal strength is given as B. The
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(vi ce- ver siferferenes, intreducad, by the eniiple Hapsseistions pipaten dnistierenpt affecting

t ransm ssi ' rference affectin signhal quality at M5 12.

[ 0039] Ref %E}ﬁ@%ﬁ?ﬁ}\@ﬁg BC services maygi ncl gde Ivg 12 r)écei ving from BC
cont go¢39)t he BSReferfiti &OFIE: A, BOwervioed maeidelideiMS natredeiving &dni BC conhtan,

audi o broadcast or data, for, e l e, software upgrade&ﬁg}g_?%gpl [ c%t i on
files. In Hedihs; Bt maHochids Phui 1o lmyied fo, idson ey bty data

br oadcast I.].e ' : t e ' | ma
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servi ces. |tk ' taL.l 1 ; | r
br ondonsi SRPRGEt sl MalP he Bl Mictditte, i HobE d 125 Bef B
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broadcast npodul ation format information, datg rate informatjon,_ . encryption
key i nf or miHpamaticncEpmythenpase rﬁa%noani%, PR dESYIng ﬁrﬁém?%qieemﬁon: the

informatio : NNty [ ' j , essi on
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key information, coding informaiion, broadcast chamnel frequency information,

encryption and decryption keys information, header compression information, and other
information. The broadcast services may also be controlled by a broadcast controller,
not shown in FIG. 4, wherein the broadcast controller provides the broadcast

programming, transmission, and control of the broadcast services.

High Rate Packet Data
[0040] HRPD technology offers high speed, high capacity packet data services, wherein

data is transmitted at full power to a given user per slot on the forward link. In such a
system, each MS measures the channel quality at each time slot, such as to measure C/
of all measurable pilot channels 55. The MS selects the BS having the best channel
quality, and requests data transmissions at a specific rate from that BS. The data request
is transmitted as a Data Rate Control (DRC) message. Note, the requested rate is
typically the maximum supportable at the present channel quality. The BS may be in
communication with multiple MSs, and therefore, the BS selects a MS for transmission
on each slot. This allows the BS to operate at full power and transmit data at the highest
data rate each AT requests.
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H gh Rate Packet Data [0040] HRPD technol ogy offers high speed, high
capacity packet data services, wherein data is transmtted at full power to
a given user per slot on the forward link. In such a system each M
measures the channel quality at each time slot, such as to neasure C/| of
al |l neasurable pilot channels 55. The M sa?l ects the BS having the best
channel quality, and requests data transm'ssions at a specific rate from
that BS. The data request is transmtted as a Data Rate Control (DRC)
nmessage. m&e the requested rate is typically the nmaxi num supportabl e at
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rapid and Wthin each transmtting slot 60, the pilot

ccu sti mate.
channel 59 ‘S‘%rh‘““‘fﬂﬁi‘eé ﬁg H"éff af%éaﬂss‘m&d ke madmnpm powsi @l g sectes) Whendheieiss 45 are

ti me- nul t inpltexeds ‘uAh"ic chirel- 4idan\ftiﬁlsmﬂlsf§bﬂtt»llﬁf%dd16 BROMEL S 3N& ch£:f'i\5155'31 tted at
t he maxummmw ereis traffic on traffi

channel 45™ X3 |%1fmm| $Oh$mpsém§sé°ﬁt°f }%]ﬁféqlse CHeHS 'Pﬁfi‘ére%qeé‘t"th‘“ﬁéﬂl}d’ééheﬁ 8 ot
channel 55 and MAC channel 50. Transm ssion of idle slots decreases
i nt erfererfyechicnizal Baadaal | s on the FL  Synchroni zed Broadcast [0042]
Synchroni zed BC refers to transm ssion of a sane BC content by nmultiple

transmtters_ using a sane wavefonn, e.g., sane spreadi ng code. As
i | [ ust r at diP%hSyreksoniged BG, refers o transinissio plo# sanegBHRRDEN! Sy ahiltipte trangmitters

Evol uti on-Bag a &l wivéRen, £ef @ilﬁeegpr&‘am@scohé(a/s Bstratly RC RO %r‘ig SelaY be
i npl enmented I n the desi gnat ed BC slot of the FL transm ssion 0,
supporting HRPD, such as “Ix Evolution-Data Optimized” referred to as 1xEV-DO,

synchronized BC may be implemented in the designated BC slot of the FL transmission 100,
having multiple time slots. Here the BC slot is designated as Synchronized BC (SBC). Traffic is
transmitted in a CDM format in traffic slots 175, while BC is transmitted as SBC in slot 170. The
SBC provides for a same BC content to be transmitted as a same waveform. In the present
embodiments, a same spreading code is used by multiple base stations transmitting the BC

content. Note, alternate systems may employ other modulation and coding in traffic slots 175,

[0043] The BC slot employing SBC is further detailed as including a BC pilot 176 and BC
content 178. The BC pilot 176 provides a reference for the receiver. When the receiver employs
an equalizer, the BC pilot 176 provides a reference for training the equalizer for use in receipt of
BC transmission 170. In one embodiment, a same equalizer is used for receiving traffic and BC
transmissions. In one embodiment, the BC transmission applies a broadcast PN code to the

broadcast transmissions, and in



having nultiple tinme slots. Here the BC slot is designated as Synchronized
BC (SBC). Traffic is transmtted in a COMformat in traffic slots 175,
while BCis transmtted as SBCin slot 170. The SBC provides for a sane BC
content to be transmtted as a sane waveform In the present enbodinents, a
sanme spreading code is used by multiple base stations transmtting the BC
content. Note, alternate systens may enpl ot her nodul ation and coding in
traffic slots 175. [0043] The BC slot enploying SBC is further detail ed as
including a BC pilot 176 and BC content 178. The BC pilot 176 provides a
reference for the receiver. \Wen the receiver enploys an equalizer, the BC
pi l ot 176 ProGntpdinest. thss whgiereis fugtd o realiThdts the treveived) brphdcas trapsmrissippelni an r ecei pt
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transm ssion. | n.an ?l te natfe embodi nent, a sane equalizer is used with
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of filterin r% coefficients, In stil| another enbodi nent, separate equal i zers

are used, VSRS OF PR PIPEMSAGLSHSHBF BReFwsMshe Sases (RLShiar treignal i zer s
ma.ly use t hféterl}em Ithateqfx:ﬂfzer doéﬂlci&ht@@;ay%&.ﬁl@m&te& h@ecﬂﬁ%@deﬁ%ﬁ MB¥ndeMBdigRARNt A
mul ti-pass/ul t.i type training, or may
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Alternately, the equal | zer coefficients may be cal culated directly based on

a channel [esi] RBdoﬁ:hngjﬁrngQﬁlbI)d' ﬂ@ﬂtt%d‘%lﬂaﬂ |B@tr§nlr§r551aﬂl%r§%eofolr Ofch B&G,MRY
i ncrease over he% E[ sl.ot )Je0044 Accordi ng to one enbodi nent, synchroni zed
heprgvrpieea dg

BC t r ansmi 'S8 pRIkepdung any ingpackiset ssiflsripr brapdeptiylaictade | ayer

packet s duefemgo an mm%@lﬁklﬁlﬁetréﬁlﬁﬁlsﬁ&i &lR/ok @fochtin@dCaghentidi e amBLdiREb]TS tO

t he non- sengme “If‘ija E%’éansm SS nd/ or processi ng of sequential content,

i ncl udi ng o Y PTG ¥ rel?s"t RO O WHrEkess rirg W@rdﬁ'ﬁﬁtail‘bﬁ%m‘?}?edl Aterl aces
ar e reor deiisptly nadCoonbhtned to di spl ay the BC content. [0045] The receiver
of the synchroni zed BC transm ssions then denodul ates the transm ssi ons
fromall I?(?Orsﬁtiillﬁap‘ I_ylrggﬂan equal i zer to "invert" the composite channel

r esponse. e synchronized BC transmissions then demodulates the transmissions
from all BSs by applying an equalizer to “invert” the composite channel response. In other words,

the receiver uses the equalizer to undo the filtering caused by the composite channel response.

[0046] Note implementation of synchronized BC transmissions may be achieved with minimal
changes to existing networks and devices. Specifically, the embodiments provided herein present
changes to the modulation format and inner code for a BC physical layer packet. This does not

impact other transmission protocols, including, but not limited to, MAC protocols.

a) Common Spreading Code: Example, Common PN Code

[0047] Synchronized BC transmissions overcome the interference otherwise introduced by
multiple concurrent BC transmissions. In a spread-spectrum system, such as a CDMA system,
cach BS applies a unique spreading code, such as a PN code. This results in the transmission of

different waveforms from each BS. Synchronized BC



the receiver uses the equalizer to undo the filtering caused by the
conposite channel response. [0046] Note inplenentation of synchronized BC
transm ssions may be achieved with m ninmal changes to existing networks and
devices. Specifically, the enbodi ments provided herein present changes to

t he nodul ati on format and inner code fotla BC physical |ayer packet. This
does not inpact other transm ssion protocols, including, but not limted

to, MAC pr ) Conmon _Spy eadi ng Code:  Ex . n PN Code_[ 0047]
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other. In this way, the transmitters transmit the same BC content using a same

spreading code at the same time. The time-synchronization is particularly advantageous
when the synchronized BC transmission employs OFDM for the broadcast portion of 2
CDM transmission. In an OFDM transmission, the choice of carrier spacing ensures
orthogonality of carriers. To compensate for multipath delay, the cyclic prefix is
designed to be greater than the delay spread, providing a guard band to the OFDM
symbol to ensure orthogonality between carriers in the frequency domain. If the delay
spread (time delay between the longest and earliest channel path) is too great, the
subcarriers will overlap in the frequency domain, and thus orthogonality will be lost. If
the BS transmissions are not time-synchronized, differences in timing will effectively
become multipath delays, increasing the delay spread. Therefore, time-synchronized
transmissions from the multiple BSs serve to align the OFDM transmissions avoiding
the introduction of additional delay spread.

[0050) FIG. 7 illustrates a system implementing synchronized BC transmissions,
wherein a common spreading code, e.g., PN code, is used by multiple BSs. The content
server 182 provides the BC content 178 to BS 5 and BS 7. Each BS 5 and 7 then

applies 2 common PN code. BS 5 transmits waveform 205 and BS 7 transmits



CDM transm ssion. In an OFDM transm ssion, the choice of carrier spacing
ensures orthogonality of carriers. To conpensate for nultipath delay, the
cyclic prefix is designed to be greater than the delay spread, providing a
guard band to the OFDM synbol to ensure orthogonality between carriers in
the frequency domain. If the delay sprbad (time delay between the | ongest

and earliest channel path) is too great, the subcarriers will overlap in
t he frequenc onmal i ' I :
{1 ansmi g si gﬁiefglpgssmq. ?ﬁ%@%ﬁoﬁﬁ%gg gﬁ&&%e]}'rlpf%leh tBs!208E PN bodd biea BE

roni zed, erences in timng wll
ef f ecti vel ypredds oBdemnThdtfis becaesecB of wazeorni20f islike shahags ﬂprgmsode of
Therefore, time-synchroni zed trafgsm',s%i ons f &rg t he "Hbfﬁg%ﬁ I%SMiglrzve to
ali gn the wrmpmm 208 Bhe spme wowelgm ds rpmsnifted from, segh, 4t " del ay
spread. [0Q50].Fl 7 Jd.L: S i | 5RE STeR bV sy DOt aad i 208dad3C
transm ssigﬁ?],efor (%Pell‘eﬁ&gglitgmﬁ 152|fcj)lr ea iﬁig@%:dggié, e.%‘?, PN code, is used by
mul tipl e Bgmitiphite vessidBnbf a5 emmersigiB? pe.ows désthtee WG dunsmitted 1f7emt enBS 5
and BS 7. Each BS 5 and 7 then applies a conmon PN code. BS 5 transnmits
wavef or m 20BnsapitteB9r BSt r ansnmits 12 waveforns 200. The comon PN code may be

refer to as R | el BG tral@sisdics. PN of
wav ef @g&]zoo is%{(ﬁggéghnsgﬁgg atoggabﬁ%cgﬁgf g@b%\ggfﬁ%}e}r%%o& The sane waveform
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12 views the identical waveforns 200 apd 2 as ul tipath yersion a
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decoder 30 ermne t origl Information bits. The equalizer 306
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information to equaljzer 306, wheregi he 1.nfor | -ON..i,S eci.f] he
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176 and i nséqﬁé’]%e? 308 to train on the BC pilot 176 for BC transmissions, such as BC

transmission 100. The BC controller 302 may also maintain the BC content 178 in an

interim memory storage unit (not shown).
[0052} FIG. 9 illustrates one embodiment, wherein a separate equalizer is assigned to
' BC transmissions. In this case, the MS 12 includes equalizer 310, used for traffic and
other non-BC transmissions, and BC equalizer 312 used for synchronized BC
transmissions. A BC controller 314 identifies the BC pilot 176 and prm}ides
instructions for training, etc. to BC equalizer 312, as well as information to the switch
316 for switching between a synchronized BC mode (for processing synchronized BC
transmissions) and a non-SBC mode (for processing other transmissions). Outputs of
equalizer 310 and BC equalizer 312 are provided to decoder 318, which is also bi-
directionally coupled to BC control unit 314.

b) Orthogonal Frequency Division Multiplexing {OFDM)
[0053] OFDM is a spread-spectrum technique wherein data is distributed over a large

mumnber of sub-carriers, and the sub-carriers are spaced apart at precise frequencies. The

spacing provides "orthogonality" between the tones, that is, the detector of a given tone



equalizer 306 to train on the BC pilot 176 for BC transm ssions, such as BC
transm ssion 100. The BC controller 302 may al so maintain the BC content 178
inan interimmenory storage unit (not shown). [00521 FIG 9 illustrates
one enbodi nent, wherein a separate equalizer is assigned to BC

transm ssions. In this case, the M5 12 w@ cl udes equalizer 310, used for
traffic and other non-BC transm ssions, Yand BC equal i zer 312 used for
synchroni zed BC transm ssions. A BC control l er 314 identifies the BC pi | ot
176 and provides instructions for training, etc. to BC equalizer 312, as
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be | ong enou% to account for the anticipated nudtipath delay spread
experi enced | by “t he system In other words, the cyclic prefix Iength should
be "longer"” than the length of the effective inpulse response seen at the
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format (sl ;g)rgvi esQI)e same ccgnpq:BMy wth older mobile terminals. One embodiment for implementing
QFDM for synchronized BC transmissions, illustrated in FIG. 12, includes a CDM modulation

path and an OFDM modulation path. Note, the format of slot 200 is similar to slot 60 of FIG. 5,

wherein slot 200 now includes OFDM waveform 80 in place of a traffic or control channel 435.

[0056] As mentioned above, OFDM is a modulation technique whetein user data is modulated
onto the tones. The information is modulated onto a tone by adjusting the tone's amplitude and/or
phase. In the basic form, a tone may be present or disabled to indicate a one or zero bit of
information, and, either Phase Shift Keying (PSK) or Quadrature Amplitude Modulation (QAM)
is typically employed. An OFDM system takes a data stream and splits it into N parallel data
streams, each at a rate 1/N of the original rate. Each stream is then mapped to a tone at a unique
frequency, and these tones are referred to as “‘data tones.” Concurrently, known “pilot symbols”
are transmitted on a different set of tones referred to as “pilot tones.” These pilot tones may be
used by the receiver to estimmate the composite channel’s frequency response, and to perform

demodulation of the received OFDM signal. The pilot tones and data tones are



BC. The OFDM waveform 80 provides the BC content during the BC portion of
slot 200, simlar to slot 60, By keeping the pilot channel 55 and MAC

channel 50 in FIG | | intact, the system provides the sane conpatibility
with ol der nobile termnals. One enbodi ment for inplenmenting OFDM for
synchroni zed BC transmnissions, illustrd#ded in FIG 12, includes a CDM

nodul ation path and an OFDM nodul ati on path. Note, the format of slot 200

is simlar_tp.sl,of f .Fl i OMi1
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unicast. A communication bus 427 facilitates information flow to the various modules

within the transmitter. Receive circuitry (not shown) receives signals over the air
interface from ATs. The transmitter also includes processing elements (not shown) for
processing received signals. The transmitter also receives information from
infrastructure elements within the system, including packet data information from the
broadcast content server (not shown).

[005§] Initially, the OFDM modulator 410 is running and broadcasting information
such as news, movies or sporting events. Then, as shown in FIG. 4, the mobile station
12 may send a request to the base station 5 to watch a particular channel at a particular
frequency. If all conditions have been met, such as the mobile station having a valid
subscription, then the base station 5 sends a message to the mobile station 12 with
information regarding the broadcasting channel and its frequency.

[0060} A selecting unit 420 will activate encoder 421 if the user selects broadcast
services. Memory unit 419 will simultaneously receive instructions to select from
selecting unit 420 and will store this information. When encoder 421 is activated, it will

encode the broadcast signal to be transmitted. Encoding consists of source encoding



may include other steps not specifically illustrated in the exanple given in

FIG 12. [0058] The processing paths of FIG 12 nmay be inplenented in a
transmtter as illustrated in FIG 13. Mdul ation controller 425 activates

t he OFDM nodul ator 410 or the CDM nodul ator 415 depending on transni ssion
content: BC or Non-BC, e.g. wunicast. Asomunication bus 427 facilitates
information flow to the various nodules wthin the transmtter. Receive
circuitry (not shown | s over, the air,. J f.rom ATs. The
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interleaver 422. The digital bit stream has to be modulated onto a radio-frequency (RF)
carrier in order for it to be transmitted. The modulated signal is then transmitted in the
form of a propagating Electro-Magnetic (EM) field, to transmit unit 430.

[0063) The transmitting unit 430 will then transmit the signal to the mobile station 12 at

the particular frequency suggested by the modulator. As compared to conventional
systems, the modulation controller 425 supports an added data rate or waveform in
addition to a conventional set of modulations; and the modulation controller 425
synthesizes a series of sine wave tones. Because of its ease in processing, the OFDM
modulator 410 may be implemented using Digital Signal Processing (DSP) software.

[0064] The selecting unit 420 may also activate encoder 423 if the user selects unicast
services. Memory unit 419 will simultaneously receive instructions to select from
selecting unit 420 and will store this information. When encoder 423 is activated, it will
encode the unicast signal to be transmitted. Encoder 423 might use the same or
different encoding scheme as encoder 421.

[0065] After the unicast signal is encoded by encoder 423, it will then be interleaved by

interleaver 424. Interleaver 424 will use the same or different interleaving technique

than interleaver 422.
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fromfades and, at the same tine, keep the signal power at a reasonable
level . Mbst error-correcting codes performwell in correcting random
errors. However, during periods of deep fades, |ong streans of successive
burst errors may render the error- correcting function useless. Interleaver
422 will performa technique for random zjjpg the bits in a message stream
so that burst errors introduced by the channel can be converted to random
errors. [0062] The OFDM nodul ator 410 will then nodul ate the signal received
from interleaver 422. The digital bit stream has to be nodul atgg nto a
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or differgnt.engafi ng schene as encoder 421. [00651 After the unicast
signal is encoded by encoder 423, it will then be interleaved by

interleaver 424. Interleaver 424 will use the sane or different terl eavi ng
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transmitted to deinterleaver 538, which reconstructs the message using the same bit scheme as

imterleaver 422, Deinterleaver 538 will then transmit the reconstructed message to decoder 531,

which will decode the message into the original signal.

[0069] A communication bus 537 facilitates information flow to the various modules within the
receiver. Transmit circuitry (not shown) transmits signals over the air interface to the AN, The
receiver also provides the original signal information to processing elements within the receiver

(not shown) via the communication bus 537.

[0070] The selecting unit 534 may also activate the CDM demeodulator 545 if the signal received
by receiving unit 550 was a unicast signal. Memory unit 532 will simultaneously receive
instructions to select from selecting unit 534 and will store this information. When the CDM
demodulator 545 is activated, it will proceed to demodulate the unicast signal. The CDM
demodulator 545 will use a different demodulation scheme than OFDM demodulator 540. The
demodulated signal is then transmitted to deinterleaver 539, which reconstructs the message using
the same bit scheme as interleaver 424, Deinterleaver 539 might use the same or different

deinterleaving technique than deinterleaver 538. Deinterleaver 539 wili then transmit



synchroni zation i s advantageous in aligning synchroni zed broadcast

transm ssions, such as for OFDM waveforns. [0067] In the nobile station of
FIG 14, a denodul ation controller 535 is capable to activate the OFDM
denodul at or 540 or the CDM denodul at or 545 dependi ng on the nodul ati on of
the received signal. [0068] The various conponents of denodul ation

controller 535 are described in FIG 14.] selecting unit 534 activates the
OFDM denodul ator 540 if the signal received by the receiving unit 550 was a
broadcast signal. Menory unit 532 will sinultaneously receive instructions

to select fromselecting unit 534 apd W stare this.i | Qo VVEN t he
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transm ssion of BC, however. OFDM may introduce increased conplexity or

hi gher transmtter and/or receiver denmands. The t.echni que .
J [0073] In alternate embodiments of a wireless communication systein, Sther synchronized

broadcast waveforms may be implemented into the forward link transmitting slot of a channel, by
removing the above-mentioned traffic portion of the slot, These waveforms will provide alternate
modulation schemes. Application of a common spreading code creates artificial multipath which

provides improved performance in BC transmissions.

[0074] Synchronized BC improves performance of BC transmissions and thus increases the data
throughput thereof. Synchronized BC as detailed herein provides for transmission of a same BC
content using a same waveform. In a spread-spectrum system dividing the FL into time slots, the
synchronized BC may be used on a per slot basis. The synchronized BC effectively provides an
artificial multipath, which may be resolved at the receiver in manners similar to those used for
multipath. In soft handoff, when the receiver is receiving BC transmissions from multiple
transmitters, the received synchronized BC signals are viewed as multipath. In one embodiment,
the synchronized BC is provided as an OFDM signal, wherein the receiver receives multiple
copies of the same waveform and processes such signals using an OFDM receiver. Other

modulation and waveform formats may be implemented, wherein



described herein may be inplenmented by various neans. As nentioned in the
previ ous section, the waveforns for broadcast are not necessarily OFDM as
ot her devices nay be configured to acconplish the same function. [0072] As
menti oned above, for the enbodi mrent which uses the technique of applying the
same PN code, the SYNC BC 170 of FIG 18 is inplenented in the transm ssion
sl ot 200 as iIIustrated in FIG 11. The nodul ati on process nore
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si gnal s usi ual | zation method. “An equalizer may be reused for use in
embodiments disclosed herein may be 1mp1emented as electromc 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 sofiware depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may
implement the described functionality in varying ways for each particular application,
but such implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.

[0077] The various illustrative logical blocks, modules, and circuits described in
connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any cornbination thereof designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the

processor may be any conventional processor, controller, microcontroller, or state
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BC transm ssions, wherein the equalizer is trained on a BC pilot. An
alternate enbodi nent nmay enploy a separate equalizer for BC transm ssions.
Still other enbodinments may reconfigure an equalizer for the various
scenarios, including BC equalization. LOO?S] Those of skill in the art

woul d understand that information and dPgnals nmay be represented using any
of a variety of different technol ogies and techni ques. For exanple, data,
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varyi ng w?gli" W’@ﬁ@ﬁ’%ﬁﬂ%ﬁﬁ?’ﬂ%ﬁﬁr% i %H?bqg%%legugPUE%f’emnba%(tP%pn
deci si ons gheWrkiilake NBedithC kR6WhSH @8 ABUSANgorageapeditmr & éoupbed tchehescope
of the present invention. [0077] The various illustrative, |l ogjcal. blocks,

modul es, gmebessor sugh thag ducpriopesson may sesdristormationfom. PRd vYaip SHPTRAHOR to,

di scl osed herei n may.be inpl.ene . r | se
or ocessor 15 sripermbalfy, IR GF GlbEdPt, B aEE thedileh fy BE TRERAL RIS

| nt egr at edyrsdessdy] trHeARoEdssoParid Bledtdragomedinebhmy gaside a1 amASIEPGRE ABICHt her
programmabl e | ogi c device, discrete gate or transistor lqgic, discrete

har dwar e rownTeside il 8, user temminad.o fibtheAlteistive,dhe grocgeser @ﬂ%gi%t%orﬁ%? FSHR he
functions described,. herei r nu rocessor nmay be a

m cropr oc 885 ?ldﬁa? d*srg?e[t?e]é&gp?ahee%ﬁsgﬁia\jig?r i @qggr gcessor may %e any _
conveppigpnal pr peasASs  aré dftlnatd dereii for eeferdncel dndr to aid dh dbeatth@ certain

sections. These headings are not intended to limit the scope of the concepts described

)"

therein under, and these concepts may have applicability in other sections throughout
the entire specification.

[0080] 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.

[0081] WHAT IS CLAIMED IS:
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machi ne. A processor may al so be inplenented as a conbi nati on of conputing
devices, e.g., a conbination of a DSP and a m croprocessor, a plurality of
m croprocessors, one or nbre m croprocessors in conjunction with a DSP core,
or any other such configuration. [0078] The steps of a nethod or algorithm
described in connection with the enbo®0 nents disclosed herein may be

enbodi ed directly in hardware, in a software nodul e executed by a
processor, or in a conbination of thebl' . A software nodule nay reside in
RAM nenory, flash nenory, ROM nenory, menory, EEPROM nenory,

regi sters, hard disk, a renovable disk, a CO-ROM or any other form of
storage nedi um known in the art_.équ storage nediumis coupled to the

processor Lsushmethad 1 pyrsdeenized Rrpadcasly WASEHIRAY oR & oireadiig e
informati g . r i,um In the alternative, the storage nmedi um
may be in?%délgllm%%&ﬁ@{e& ?;g@ggiggfrg The processor and the storage nedi um may
reside in an ASprédidghe ASCinforpatios iwith ian fastuspreading ntodsl speacifict e the
alternative, the processor and the storage nedium may reside as discrete
conponents in a (EBFOHEE | . [0079] Headings are included herein for
reference and - 0, | tal I 1cQE}S \fienabe not
intended to Ii%#? mélbgbgggg&o t eﬁg%%glp?zﬁgéedscgﬁ%)é% t gétgaﬁbﬂ&%der, and

t hese concepts maypultipledrangplifterabi | ity in other sections throughout the
entire specification. [0080] The previous description of the disclosed
enbodi ments is provided to enable any person skilled in the art to nmake or
use the p 0 j aﬁfﬁ@' iEtgations to these enbodinments w |
be readil 3%’?@%%?‘?%&&5 I %&c ant1 e art, and the generic principles
defined her ei ntimeysyhehrapipingttansmissidrsrwignitddastens ethes wansputierdpdhe i ng from
the spirit or scope qof the invention. Thus, the present invention is not

i ntended to be Iﬁpﬁ?agéqﬁe‘itﬁmpﬁ@sl‘g%odi ments shown herein but is to be
accorded the w dest scope consistent with the principles and novel features
di scl osed herein. [0081] WHAT IS CLAIMED IS: 20 Cains 1. A nethod for
synchr oni 3edhe noelkedbastin cladms vifughercomprigingpr ead- spect r um

preparing a transmission having a plurality of time slots, the transmission

comprising:
a plurality of code division modulated slots; and

a synchronized broadcast slot.

4. The method as in claim 3, further comprising:
modulating the first information using code division modulation, wherein the

first information is transmitted in the plurality of code division modulated

slots; and
modulating the broadcast information using orthogonal frequency division
modulation, wherein the broadcast information is transmitted in the

synchronized broadcast slot.

5. An apparatus for synchronized broadcast transmission in a spread-spectrum
communication system, comprising:
first means for spreading a first information with a first spreading code specific

to the transmitter; and
second means for spreading broadcast information with a broadcast spreading

code common to multiple transmitters.
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comuni cati on system conprising: spreading a first information with a first
spreadi ng code specific to the transmtter; and spreadi ng broadcast
informati on with a broadcast spreading code conmon to nultiple
transmtters. 2. The nethod as in claim1, further conprising:
ti me-synchroni zing transmssions with 2l |east one other transnmitter in the
spread-spectrum system 3. The method as in claim1l, further conprising:
preparing a transm ssion having a plurality of tine slots, the transm ssion
conprising: a plurality of code division nodulated slots; and a
synchr oni gethduppadanas is lchtim 54 furthee comptisdgas in claim 3, further
conprising: nodulatjng the first .infornmati.on i h VIS : | at i on,
wherein the fmeas tJPh ‘?’Tﬁchhwnil@g HOHP l?%ﬁh%ﬁ%ggﬁ%%@fﬁg?ﬁ%o e
di vi si on ”DdU|at%ﬂE$ﬁ%éH-'eéﬁﬁﬁlﬁﬂﬂﬂﬁﬁting t he broadcast information using

|

ort hogonal frequenc vision nodul ation, wherein the broadcast information
Is transmtted in the synchronized broadcast slot. 5. An apparatus for

synchroni zed broadcast {ransm_ssion in a.it%l)r,ead-spectrum comuni cati on
system cdnpPheappagatug ag i ¢ ﬁ'sﬁng‘Ft CPPRELH g a first information with a

first spreadi ”%%{ﬁ?ﬁ%@#ﬁ“ﬂnﬁmﬂwmmaf'ﬂms@mmmans for

spreadi ng broa on wth a broadcast spreading code comon to
mul tiple transm tirmmsmissidn cémprisieg:apparatus as in claimb5, further

conprising: neans foy tj.me- chroni zin nsnL.ssi;ons with at | east one
other transmitter ?H{“I?-‘%@%%%Bﬁ -@%%Wgﬂfageéssﬁ%mﬁd

a synchronized broadcast slot.

s

8. The apparatus as in claim 7, further comprising:
third means for modulating the first information using code division modulation,
wherein the first information is transmitted in the plurality of code division
modulated slots; and
fourth means for modulating the broadcast information using orthogonal
frequency division modulation, wherein the broadcast information is

transmitted in the synchronized broadcast slot.

9. A receiver in a spread-spectrum communication system, comprising:
means for receiving a first information with a first spreading code specific to a
transmitter of the first information; and
means for receiving broadcast information with a broadcast spreading code

common to multiple transmitters of the broadcast information.

10. An access network apparatus, comprising:
a first modulator for modulating a first waveform optimized for unicast
transmissions;
a broadcast modulator for modulating a second waveform optimized for
broadcast transmissions; and
» modulation controller for enabling one of the first modulator and the broadcast

modulator as a function of the type of information to be transmitted.
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7. The apparatus as in claim5, further conprising: neans for preparing a
transm ssion having a plurality of tinme slots, the transm ssion conprising:
a plurality of code division nodulated slots; and a synchronized broadcast
slot. 8. The apparatus as in claim?7, further conprising: third neans for
nmodul ating the first information using2Zode division nodul ation, wherein
the first information is transmtted in the plurality of code division

nodul ated sl qts; and _fourth neans fa 0 ty | tion
usi ng-or tHogtheahecEPy nefbbrk JoRona 3o S L4, wRdkel o HOMIRAS cbbper

i nformatiQiinprisest ransmtted in the synchroni zed broadcast slot. 9. A
receiver in‘a spread-spectrum comunicatiqn_system .conprising: neans for
recei ving a fi a&istipatholoppracessing ynicast FanseysUNS PP R de specific to a
transmtter of the_#fi | nf. tion; and neans for receiving broadcast

I nformation with aag*%%%dé%{"%ég?eadi ng code common to nmultiple transmtters
of the broadcast i gfedtimefledver;kdd An access network apparatus, conprising: a
first nodulator for nodulating a fj rgé waveformoptim zed for unicast

transmi ssi ons; agetmdaaEnidr PrRsEsIng Boadeast taRFESHONS LR EI N d wavef or m

optim zed for broa .5S1 ons; and a nodul ation controller for
enabl i ng one of thgggcfb?létehém dlr%ltaor and the broadcast nodul ator as a
function of the typgehdiimkeAedw®t.i on to be transmtted. 22 11. The access
networ k apparatus as in claim 10, wherein the nodul ation controller
conprises: a first path for processing unicast transm ssions, conprising: a

first encQgefy, adefndivbid agpataitd £3Y4 YiaimW wherein the broadcast modulator is an

orthogonal frequency division modulator and the first modulator is a code

division modulator.

13. The access network apparatus as in claim 11, further comprising:
a selecting unit configured to route broadcast information to the broadcast

modulator, and configured to route unicast information to the first

modulator.

14. The access network apparatus as in claim 13, further comprising:
a transmit unit configured to prepare modulated information for transmission in
a time-slot format, wherein broadcast information and unicast information

are time division multiplexed into one transmission time slot.

15. The access network apparatus as in claim 14, wherein the one transmission time slot

includes a broadcast pilot.

14. An access terminal apparatus, comprising:
a first demodulator for demodulating unicast transmissions;
a broadcast demodulator for demodulating broadcast transmissions; and

a2 modulation controller for enabling one of the first modulator and the broadcast

modulator as a function of the type of information received.



a second path for processing broadcast transm ssions, conprising: a second
encoder; and a second interleaver. 12. The access network apparatus as in
cl aim 10, wherein the broadcast nodulator is an orthogonal frequency

di vi sion nodul ator and the first nodulator is a code division nodul ator.
13. The access network apparatus as in_claim11l, further conprising: a
selecting unit configured to route br oddcast information to the broadcast
nodul at or, and configured to route unicast information to the first

modul at orys 1e J[iGs A5 BEkUGK or SRRANA! MAhascontprisig m 13, further -
conprising:” atransmt unit configured to prepare nodul ated information for
transm ssion i an equalizesadaptetl t6 estimate redsivied iHoBP#EMeast i nf or mati on and

uni cast information are tine division nultiplexed into one transm ssion
time slot. 15. The access network apparatus as in claim 14, wherein the one
transm ssjonid IRe3hQiminAlpb@as of chimadcasthepedmprisidgt. An access term nal
apparatus, conprising: a first denodul ator for denpdulating uni a?tth
transmi ssi ons; aabivadeast aentrolierothulidensify fao DoRgRRFH L iﬁ%@lﬂ@r%‘é}d ‘E@‘E" ©

transm ssi ons; and nodul ati Q on aqr _ienabl ing one of the first
nodul ator and t h&4 ’&ﬁﬁ@kaﬂnoﬂmrg%c%ﬂaé{oggl%ﬂbti on of the type of
information received. 23 15. The access term nal apparatus of claim 14,
further conprising: an equalizer adapted to.estinmate received.infarpation.
16. The atZehet agcess termanb anparptisop @l@ﬂﬂ%ﬁ?“ﬁﬂﬁ@r%‘@bﬁ?ﬁ § H‘“@e(a g‘}}
broadcast contyoller tqa identif . pil ot signal and control the
equal i zer to té@?ﬂcaﬁ?f“?%ag%gﬂ%ggﬁ%%gﬁgﬁ%nal. 17. The access term nal
apparatus of claim 16, wherein the equalizer is used for broadcast

information and traffic information. 18. The _access term n P s of
clai m 17, 18her €lie atness teseninal sappewsiiisy of plajm 17, wherem (B Brditoad RRAEBESH

configures the equalizer to a first configuration for traffic information and to a

second configuration for broadcast information.

19. The access terminal apparatus of claim 18, wherein configuration refers to the

number of taps used to implement the equalizer and the adjustment of filtering

coefficients.

20. The access terminal apparatus of claim 14, further comprising:
a first equalizer for estimating received information;
a broadcast equalizer for estimated received bro adcast information; and
a broadcast controller for controlling operation of the first equalizer and the

broadcast equalizer as a function of a received fransmission.

"21. The access terminal apparatus of claim 14, wherein the access terminal apparatus

supports a time division multiplex forward link format.

2. The access terminal apparatus of claim 14, wherein the first demodulator is adapted

for demodulating code division modulated information.

23. The access terminal apparatus of claim 22, wherein the broadcast demodulator is

adapted for demodulating ortho gonal frequency division modulated information.
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configures the equalizer to a first configuration for traffic information
and to a second configuration for broadcast information. 19. The access
term nal apparatus of claim 18, wherein configuration refers to the nunber
of taps used to inplenent the equalizer and the adjustnent of filtering
coefficients. 20. The access terminal Zpparatus of claim 14, further
conprising: a first equalizer for estimating received information; a
broadcast _equalizer for.estij [ Hsihgf or mati on; and a

br oadcast Zéo&?Pﬁfz’%WP&?g%%kg‘?%‘ﬁﬂFdrlg‘?%B@g%%ﬁ%ﬁ he first equalizer and
t he broadcast a@g};@d;ﬁ@:{h@&n@cddmﬁﬁi;ionnu:fdumtqtbu@m?éaoﬂ;r"&ﬁsm' ssion. 21. The

access term nal apparatus of .claim 14, erein.t. i appar at us
supports a ti me secandgiostionhavingphoses e’?“iynqﬁ]?%rn %% %3& E%?édagg%ess

term nal apparatus of claim 14, wherein the first denodul ator is adapted

for denodul ating code division nodul ated infornation. 23 The%@cce S
terninal agpanat mSordiatioh Aignal dransistedi 25 o elaim Gl culaerein e FEFORIPOTIEN
adapted for denodul ati ng orthogonal frequency division nodul ated

i nformation. 2dompusesiAn i nformation signal transmitted on a carrier wave,

conprising: a fifrst -4 L code division nodul ated i nformation; and
a second porti o%brﬁg%%@lg’??ﬁgg)\ghgﬁi frequency division nodul ated i nformation.

25. The i nf or mad pRad&stdbatert partom tt ed as in claim24, wherein the second
portion conprises: a broadcast pilot portion; and a broadcast content
portion. 26. A nmethod for synchroni zed broadcast, conprising: receiving a

first tran ﬁ%@?&%?@ﬁ%‘%%ﬂw@gaﬁ@%%ﬁ@ of the first transm ssion

slot has c roni ze broadcast content nodul ated using a
first modul ati opckivinped fishttamsmissioasdot; portion nodul ated using a second

rodul ation format, ubereln I n%sihd Skt ARGmSRSOR0 NRUbkBHHAR olsPhoméiact ©

broadcast content modulated using a first modulation format and a unicast
portion modulated using a second modulation format, wherein the first and
second modulation formats are different;

demodulating the unicast portion; and

demodulating the broadcast portion.

97. The method as in claim 26, further comprising:
selecting a first demodulator for unicast demodulation; and

selecting a second demodulator for bro adcast demodulation.

8. The method as in claim 27, wherein the second modulation format is a code division

modulation format.

29. The method as in claim 28, wherein the first modulation format is an orthogonal

frequency division modulation format.

30. The method as in claim 28, wherein the first modulation format is a code division

modulation format having a broadcast spreading code used by multiple transmitters.



denodul ati ng the uni cast portion; and denodul ating the broadcast portion.
27. The nmethod as in claim26, further conprising: selecting a first
denodul at or for unicast denodul ation; and selecting a second denodul at or
for broadcast denodul ation. 28. The nethod as in claim27, wherein the
second nodul ation format is a code division nodulation format. 29. The
method as in claim28, wherein the fir2dt nodulation format is an orthogonal
frequency division nodulation format. 30. The nethod as in claim28, wherein

the first ul at,on for imh $02 Lyib&il&the tHeObtbaddastinpértionettlieavi ng a
br oadcast3ks aﬁfﬁﬁgcagd“elr@é%%%gy%tﬁ} glé%ibtransgrﬁtter S. 25p 31. The net hod
as in cl aédﬁﬁQeS;Merei n denodul ati ng the broadcast portion further
conprises: equalizing the broadcast portion. 32. The nethod as in claim 31,
wher ei n denodutqrliags trebpeRas R % or ti on further conprises: training an
equal i zer on a broadcast pilot. 33. An apparatus for synchroni zed broadcast,
conprising: neans for receiving a first transm ssion gl ot; an or

i denti fyi gy Bheaidhicdnanin thinf3l, sthereindemodulating §1|lf‘obrq%§%%& Bﬂgﬁ%ﬁ'ﬂbﬁa
synchroni zed broadcast content nodul ated using a first nodul ati on format
and a uni ce8pPN§Edr t i on nodul ated using a second nodul ati on format, wherein
the first and . :al. sdmttpilet.e different; neans for

denodul ating t glﬁﬁ{n Tas Bg%r;(?lghn]?ﬁand Spmeans for denodul ating the broadcast
portion. 34. The apparatus as in claim33, wherein neans for identifying

further conprises: ans for selectin | st .denodul ator for unicast
denodul at i3§nAn&BEPfaW§”§?¥s’3YPBIF°§‘éF‘£&O?‘# ag%r{ed%%%%g'denodul ator for broadcast
denodul ati on. i%é ang’lﬁﬁ.rg&qﬁhgratﬁsﬁgmgﬁisgibﬁism;34, wherein the second

nodul ati on formﬁ IS a code

means for identifying a portion of the first transmission slot has comprising a

synchronized broadcast content modulated using a first modulation format
and a unicast portion modulated using a second modulation format, wherein
the first and second modulation formats are different;

means for demodulating the unicast portion; and

means for demodulating the broadcast portion.

34, The apparatus as in claim 33, wherein means for identifying further comprises:
means for selecting a first demodulator for unicast demodulation; and

means for selecting a second demodulator for broadcast demodulation.

35. The apparatus as in claim 34, wherein the second modulation format is a code

division modulation format.

36. 'The apparatus as in claim 35, wherein the first modulation format is an orthogonal

frequency division modulation format.

37. The apparatus as in claim 35, wherein the first modulation format is a code division

modulation format having a broadcast spreading code used by multiple transmitters.

38. The method as in claim 37, whetein means for demodulating the broadcast portion

further comprises:
means for equalizing the broadcast portion.
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di vi si on nodul ation format. 36. The apparatus as in claim35, wherein the
first nodulation format is an orthogonal frequency division nodul ation
format. 37. The apparatus as in claim35, wherein the first nodul ati on
format is a code division nodulation format having a broadcast spreading
code used by nmultiple transmtters. 3826The nethod as in claim 37, wherein
means for denodul ating the broadcast portion further conprises: neans for
equal i zing the broadcast portion. 26 39. The nethod as in claim 38, wherein
means for denodul ati ng the broadcast portion further conprises: neans for

training 29 qHEMHST a0 Glail 98 0@RRdin Rhdads for demodulating the broadeast portion

further comprises:

means for training an equalizer on a broadcast pilot.





