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Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the

communication link from the terminals to the base stations. This communication link
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In a given system, all users may or may not always benefit from FSS.
Therefore, there is a need for hopping structures such that both frequency selective
scheduling users and frequency hopping scheduling users can easily multiplexed within
the same TTI. In addition, there is a need for radio configurations to support broadcast
multicast services in an ultra mobile broadband network that allow reservation of

bandwidth for broadcast services, operating flexibility depending on unicast and
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V. Brief Description of the Drawings

FIG. 1 illustrates a multiple access wireless communication system according to
one embodiment of the invention.

FIG. 2 is a block diagram of a communication system according to one
embodiment of the invention.

FIG. 3 is a diagram of indexing BCMCS Subbands according to one
embodiment of the invention.

FIG. 4 illustrates the error control block structure of the outer Reed Solomon

code according to one embodiment of the invention.
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FIG. 16 illustrates the fields of the broadcast channcl information message,

according to an embodiment of the invention.
FIG. 17 illustrates the interpretation of BCMCS Reserved Interlaces, according

to an embodiment of the invention.

V. Detailed Description
The word “exemplary” is used 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.
[0025] Referring to Fig. 1, a multiple access wireless communication 100 system
according to one embodiment is illustrated. An access point 102 (AP) includes multiple
antenna groups, one including 104 and 106, another including 108 and 110, and an

additional including 112 and 114. In Fig. 1, only two antennas are shown for each
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[0029] FIG. 2 is a block diagram of a MIMO system 200 including an embodiment
of a transmitter system 210 (also known as the access point) and a receiver
system 250 (also known as access terminal). At the transmitter system 210,
traffic data for a number of data streams is provided from a data source 212 to a
transmit (TX) data processor 214.

[0030] In an embodiment, each data stream is transmitted over a respective transmit
antenna. TX data processor 214 formats, codes, and interleaves the traffic data
for each data stream based on a particular coding scheme selected for that data

stream and to provide coded data.
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signal, digitizes the conditioned signal to provide samples, and further processes
the samples to provide a corresponding “received” symbol stream.

[0035] An RX data processor 260 then receives and processes the Ni received
symbol streams from Ny receivers 254 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. The RX data processor 260
then demodulates, deinterleaves, and decodes each detected symbol stream to
recover the traffic data for the data stream. The processing by RX data
processor 260 is complementary to that performed by TX MIMO processor 220
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r ecei Vakficlaty fopp pombar of dagrgrapay fim aderinae 239, modulated by a

condi Ll aReR): ?§8f 8%12%}’0%%8 bézt?anéﬂgt{}‘?gy%%t thd2p X4y, and transmitted

denodul at or processe at & processor
242 t backxd traotmitthesysese2 e | i nk nmessage transmtted by
the recejver system 25 30 t _egq(? det er m nes

0, . Processar
938N prd- EBEMHET PP 1o TG i e deqaher system 250

beant gr-AGy4EHE L EnARD UM B I ARETER LG s @80T &Gh&fhlated by a
message. |[0039]  The synbol streams are then

t r ansdérmeddatand40.czei padesvébychdihalaga prasessnr &d4pegotgxtract the

| ogi cal chanpels are classi,fied int.o Contr nnel s
oo SRt P BO R W T BN by TP S Bis0g HORSIGR 230 then
CONMPr &EniBEL AU EASpredAInEOMmatehadNgle {oBEmihE hhd Seddhforming

channel for broadcasting system control information.
Pagi nycEditangd|thahyaersbes(tioompacidinadssigs- DL channel t hat

sfers paging jnfor mation,  Mil.tj ntr ol
3815 . cRRBEOP sy TRt Ml P RRE r<EROL Bl chams. In an
used fgpect! riapgisnl tcharmnglsMatd ichasdfiad Bhaadtasilol aDighnnels and Traffic

Mul ticast Service (MBMS) scheduling and control
i nf or fB#ISH- flegiciheCerrad e/ Ranars VeRhpIses t Braadgast Control Channel

Coonmglecln careialiis o el Ll Rl ormion
r ecei PaginBNBnfriv t@annd] d PRACEHHVBICH) is [Dedtheat@ dh@otrbmsbérs paging
el PR i b B B oFH R Rt
and upedcRYnMER DY PehsARRRMGRRRAM BRIAdcdsP and Multicast Service
(MBMS) scheduling and control information for one or several Multicast Traffic
Channels (MTCH). Generally, after establishing RRC connection this channel is
only used by UEs that receive MBMS (Note: old MCCH+MSCH). Dedicated
Control Channel (DCCH) is Point-to-point bi-directional channel that transmits
dedicated control information and used by UEs having an RRC connection. In
aspect, Logical Traffic Channels comprises a Dedicated Traffic Channel
(DTCH) which is Point-to-point bi-directional channel, dedicated to one UE, for
the transfer of user information. Also, a Multicast Traffic Channel (MTCH) is

used for transmitting traffic data over a Point-to-multipoint DL channel.



aspect, Logical Traffic Channels conprises a Dedicated
Traffic Channel (DTCH) which is Point-to-point
wheoeodioreset i onal channel, dedicated to one UE, POF/US1007/074743
transfer of user information. 8Also, a Milticast
Traffic Channel (MICH) is used for transmtting
traffic _data over g Poi nté m.1|tl poi nt
han:

994Mnel IpoudrPach drnaRgpe ar?éﬁofrlilSS%nWé@ Phrgnd UL. DL
cl assirfdngshrt Bh@nidds 80pliles aDhroEa@m mﬁne@tﬁmﬁl Bownlink Shared

conpri ses a Broadcast annel (BCH), Downli nk "Shar ed
Dat a Datartteinn¢BIDLSPOHH) and a®aPagi GClgnaH4ROEl), the@HH for kepport of

PCH f support .of ower, savi cycle.is

i e BOBY o RaelTRRI T the B en Py e gt g e UE)
ent i r Broaédsted A cFBRAE Gell Oafd MapRIUITHEE r¥liucdes GAHICIPEan be used
used for other control/traffic channels. The UL

Tr ansfmsrctth@h eoniel/srainpehiasads.a TRando rﬁrm@@eﬁscmﬂhecromprlses a

Dat a anneljgt(C %ﬁt g&%&]g @5%6 yFs ghﬁ Sﬁfﬁ'ﬁéﬁig a Uplink

The PS'P{aredDEDHﬁzeKBlaﬁMF(UISSECH)S@lH @ﬁraﬂ)l;y oh@inelchamiets. Ulhe PHY
channel s. [0041]. The downl i nk phyS|caI channel s
i ncl uehanpels coprisaniarngt @Hahsbangel S@@%ﬂncfmnp . Channel

(Bt cl TR AR BN E AR Thoth T ORI R Common
( SDCCPilot Whhntriet d6P1CANt B yrichdnduwanioh (ClMﬁ@bl) (S(Sﬂﬁr €dmmon Control
Xngg@%Lg@iéhm% C(?\% Akt L%Wq’l ﬁf@al%ra_fSDCCH)' Multicast

Physi eahtréf@{aﬁﬁemi@c@ %afe!d mmgst%gmehﬂéh&{ﬁ'ep (SUACH);
Power Control Channel Pagi ng | ndi cat or

ChannékkifdwIGiemeah d?hla_lomil (IArfd‘i@H) opoehiamn éPLY Ph@#fal Shared Data

Fol 1 ot HC! BB LN LI N poS B AR CBRHCy i Paging

Chan nﬁidl@@lcﬂaﬁnélmﬁlcqa)t ahd I;B@mm@ica{o@@h@ﬁﬁel (LICH).
Acknowl edgenent Channel (ACKCH); Antenna Subset

10831 at drhedialmkelUL) RBy grpl; Chanagle incRelgdls followargi dhysical Random

(o1 ooy - Ph G BACHN SRl PRLEH, TR Bupehel caicm

[ 0043]Acléfcﬁzﬂéﬁgdﬁg:nt oCIaa’mals RACKCH eAptcase nsutﬁiets clhdasaxme Channel
provi des BCMCS in gh data rate networ
§

the. sHeSICHToPHISH 181, %ﬂ%@%@@ﬁba@?ll@eﬁwbghbﬂw Shared
an | Poagtaphkel (L %ﬁéﬁ\f'aﬁl‘a b%!nh ;Yoon t f@zpﬁéﬁ‘i' ve

variety of content (e.g., text
[ead3)set AAavaling & hulagpect, lthé@relssntrrbsmwtdt proaidebBCMCS in a high

Broadgand syste S ect &? rese : .

i ol Gap S B s BGoLGm B REFb Rudaitopatgd Multicast Service

fol | oyirgnnerRerGRNSEhid Q4L hdy AR Bidds m@ab@eﬁﬁ&y of content

the present disclosure provides a nethod used in
(e.g., video/text) on their handsets over cellular links using an Ultra Mobile
Broadband system. Certain aspects of the present disclosure are discussed in
more detail in the following paragraphs.

[0044] In certain embodiments, the present disclosure provides a method used in
wireless communication system. Broadcast flows may be mapped to a BCMCS
logic channel. The BCMCS logic channel may be transmitted on an aggregation
of broadcast physical channels. Each of the aggregation of broadcast physical
channels may be uniquely characterized by a SIMT (Sub-band-Interlace-

Multiplex Triple).



wi rel ess communi cati on system Broadcast flows may be

mapped to a BCMCS | ogi ¢ channel. The BCMCS | ogi c
web@snelsimay be transmitted on an aggregati on PET/US2007/074743

br oadcast physical channels. Bach of the aggregation

of broadcast physical channels may be uni quely

characterized hy a Sl (Sub- band- ] nterl ace- Ml tiplex
0831 e) 4G dmenén%%e Ht’l%‘fretﬂ{?“@i bedgedihercapain on the

bandwgfthrd afRr VAlik OParRividie nfR WRr dsdd My viBidast or multicast

bandw dth may be usedafor' broadcast or nulticast '
t r anstrusssiigmon. Biroadbesisulnghstisystsm @SV (BAWMDSions are indexed

transm ssj o re i ndexed i nits of ultra franes.

Eran T SRS Sanis ot &t Pt Safing oL b BubhalBEsprones and
i nt er |pGRSPéf ABRBxal I8¢ shpdtefansidper frames. [0046]

I nformati on about "t he physical |ocation of |ogical

4einel dnoamatien alstuditheephyisicehlogaticrseblogirkehaBnelagem de obtained
uer DERD SRy ! CEFARHEChyRELRD oo Bronacas

Channel's are a
physi OatrhefbOh@insistdiabll@echpdButadeass TQY sttt ptlySharhginels that
addresses_i s _denoted by Subband G oup i, where i can

t ake eafhvirogdenst Pypshgad &hgnnetirddissessde sspotes) dyndigpand Group 7,
Channgi, OSMed-C8h A1l tdh [P 3C ARk aBRId A YVIRILE Lbhannel

r
about t?]ltee Z|aOg| cal C anne%s transmtted on u+traframe
+ 1. {radndjtedEamh uBtitirard c@itemp informapan t afouonkd logical channels

Nurr@terfr.a;zsPerUltrafra z outerfranes, where
Nu Ot &psH bRt amg ki e, = 1, 2, 4, or 8. Each

[egncal rEhrmMigbald GRupk G4 g&”miﬁﬂﬁed fhtd ﬁ‘ﬁgﬁ@hﬂgﬁ?ﬂn&[j%ltraframei

every outerfrane associated with the SubbandG oupz.

[ 0048putFHmmzwaivhes NwsQitgrisdshasPentiltrafrangirel.slils: bafdEach logical

over gne interlace. Thi.s assignnent is conveyed over . .
Che £ SFRAFGTGH REATBFR JOASTREE M pie VR i ame assoctated with

( FPBCE)Subbiweedp;. at | east one sub-band on each
interlace is not assigned for broadcast nulticast

t004Hs ni sEhormaitpitsassighallanenic ay onessubdrnd otvesi aintertpee. This
used Ilsgggnﬁlee%? [s3¢ nlv ey%la &V%?ﬁl%r?ogfr) ég %%igra%ﬁf‘o%%ic%p 801& annel (F-

subban are 1 ndex as ‘descri ér eéac

Physi PBCOEY Howkrvéaire: lee@adheGubibandbn kadéh hnglqeoris sof 448igned for
is part of the Broadcast and Milticast services is .
r ef er Pogdeast HelticagcanSmissiiaddls Shebdngcettigneastrof piggaling used

BCMCS, qg%ﬁgéq It Velhised in the
Broadcogst anﬁ]éj %ﬁ?’gsﬁeosgage. Not e that some of these
foogo]por tEherByMESpsubbargly arcdindatediag dsscribodibdiewce not be

ngrbela%h ﬁ’ﬁ{lsiga tL%yélrr ar}ger;riegc | Z(glrro]ilp of 128 hop ports that is part of the
Broadcast and Multicast services is referred to as a BCMCS subband. The location of
these BCMCS subbands is advertised in the BroadcastChannellnfo message. Note that
some of these hop ports may map to guard carriers, and hence not be usable for data
transmission.

In each ultraframe, the BCMCS subbands are indexed by
UltraframeSubbandIndex are numbered from 0 to NumSubbandsPerUltraframe - 1. The
physical layer frames on which BCMCS is permitted shall be numbered in increasing
order with the physical layer frame that occurs earlier in time being numbered lower. If

more than one BCMCS subband is present in a physical layer frame, then each of the

subbands are numbered in increasing order.



In each ultrafranme, the BCMCS subbands are indexed by
Ul traf raneSubbandl ndex are nunbered fromO to
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[0052]

[0053]

frames on which BCMCS is pernitted shall be nunbered
in increasing order with the physical |ayer frame that

occurs earlier in tinme being, nunbered | owe f re .
than OR@"BENERICsIBBARGR » S1HE degdmmeny V%lthpmﬁ Béil\('cgggﬂa?and being
s Jﬂ%eﬁm%lcﬁhﬁyém%r@eﬁteﬂldﬁ'@%ﬁ?@n Ff}. 3. The

I ncreasi ng order an exa consi der a
depivey Bitdﬂvanoiu arh rmhnth:W:Sha;i@U tbarek, bféﬂn theIP@MEGpsubbartds are

h I f
e B APk Bhon Rt in el e s Che By tEbondfhdex. n
anack, Brasbbaras he rtsié@ve%%gﬁﬂﬁt@ﬁg& af ®hRRaed are assigned to

boxes with an index. This index is referred to as the
BCMG$.r ameSubbandl ndex. In the figure, four subbands
are reserved per eight interlaces, of which three are
assigned to BCMCS. [0050] On the forward link a

foosguencyn kepfolwgdaaikt € fdq@noy dspping pattbrnhanids thbatb-bands that
have been assigned to the broadcast nulticast service.
This Bvedvsn preeiisd dadredarpadras meliisest seryisnd Bigiallaws ge broadeast

Ui FEIRa00! G FOQHANTS NRHYET KiRE ALh@cy nopwork  operation.

ring sectors transm-t Si gna¥
For vvaNdlgIBbmamgmtorsmmsMnﬂ the sasds sigaalvi ces Channel is

A1 o b Bpeied BapGRudanbudiat ugns Bisiols ariculaty sutabe

ot RGN @4HsABsstdA i wilcPadicRstbrd 15%Wn9&b%§st%69erﬁ§@ﬂ§£‘"‘ t
the sane waveform (with the exception of

s,sexchmmu@ekmnblt@adcad@irwnmdms @mb tr@nsngathn)samv eraveioemgivith the

dur| {' (ghﬁt)fh ﬁfg&?é :Ee%e gﬁlgtr V ay &n Cﬂlélp L edgé ovgrrtﬁf: ﬁlg?iuglﬁga fchte time

ﬂﬂ?érezﬂ@ allocatdd tb ﬁl@eﬂEfGa&éiispﬂ%IsIdaﬁLaﬁ phoi@tst RO MctddEess terrmnal’
pal‘tl Cllgatl ng sectors conbine to appear as a Si ng e

prtensnhls Speynistiens thyasrivyhiroudhe parfitipatifatchtoshepipane to appear as

%{Mﬁﬁlh ?1§1lnpss%n il %Ses?tﬁ L&P%Bg@?galtﬁ Eh%ﬁ%[]whn %ogslll%’/lgtrlargg gelay

arriving SI Ca

spredd lzfe@e&wne ﬁmaﬁ@kmga@arﬁ@ﬁg pdtks.br oadcast nul ti cast
transm ssion. Each depl gynment uses only aone format

{09311 hy siheaphyisigph fayey w&&é%ﬁf 0 AumCHREES &ty th@eb%@ﬁst multicast
the n e 0 t. i

ar acof o e SRRl ARET Hos Rhid ork %gﬁ"ay SARIA layer
of uptrédeodfd and neceswoObetycer-tie ﬂeedl Iﬁormmsetreadi Ogicesiontan@igh speeds
broadcat nmul ticast franmes ali lipe u th th

physi &4 h’ﬁ iR uﬁo‘ionggo F’cﬁ%‘{)dF AnPr5adsnup to 40
[ 0052]1116';5?6081%' P B Iﬁﬁf&%l@ﬁlb@ Qh@ﬂrotaﬁ@aspﬂlylﬁic‘éﬁl fralrﬁ‘ééeafhgn line
utilize an inner rate 1/5 turbo code, which is

sanme B with the plhﬁsmhkaygyfsarm forThey ol twicass @aasmle$loles
upon %Eee géding and modulation on the physical layer utilize an inner rate 1/5 turbo
code, which is the same as in a unicast system. The outer code relies upon Reed-
Solomon code to provide time diversity for error control.

The outer Reed-Solomon code uses an error control block structure as shown in
Fig. 4. An error control block is formed of N rows and MACPacketSize columns. The
top K rows of the error control block contain payload from the served protocols, some
of which may be stuffing packets. The bottom R = N — K rows of the error control block

contain Reed-Solomon parity octets.



Sol onon code to provide tinme diversity for error
control. [0053] The outer Reed-Sol onon code uses an
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

error control block is fornedllof N rows and
N%CPacketSize colums. The top K rows of the error

contro ck contai n payl oad from ser

pr ot OEE? aylagshpaceio g e CRY IngWF f%ﬁ XZ%?% areqfgtected by
pRtduedn ch)de al 1t iK gﬁ@éﬁﬁe Qb LR BEAOEE ﬁE@tdaQJ toPhREKin outer code. In
contal n Reed- arity octets.[0054] The payl oad

Pl iteins tlmputtrecoatrohms deﬂgugtd: abbovEhiaasreespa( BIES) ulgrprames of BLC

BB Caerty reiase § BRIRSEN JUERIEBHEe BT formed from
PRENRNMEOBS St ERAsQiIOE uRRITRIRL, fRder rdRask] Peshabeve, If N | S, the
has a span of S ultrafranes of BLCW th a BOC peri od,

peraggpierse o the teaffie brpgricastopvaheatthehanagl OBOEChechBgs jog the ECB
P&Lgﬁﬁ@fron1a sequence of S consecutive ultrafranes,
Y, where t nod S=0. If NS, t he paraneters of
t he tAaﬁe‘quender&aseespacwter(beafhsaﬂea)melthe( BDO) oohrapgdtrffames is
the ECB bqundaries. [0055] A seguence of BPC packets
pEteR FAg BNt OH maes g R roveandCuolyansy: Anyqnisungepiiegpre filled
t
R M 26tg LQE B 5ol pfersTy) CuRRake S8t B ioMihould all be
bef$tredli Bagh sulingatrik lo€ Rulotvs ¢ t dyre ihaquhl deibic $a':aeh&d$bd>¢w(dd of (R, k)
|1, ke buffered. K Each submatri x o R r te is
%ﬁagolf)e%lﬁed? Bkl yerEighle b dn snhqrged Eso meﬁrcaﬁo*ﬁmce

code @Rd tirfc GRAPRST Ak Cortirt borRR iR f@g&e 6 RS oRAGRS! The minimum
mul ti cast service. [0056] The time span of the error

poitcheny tiow for dedadicsst éeglfs@ll dhemscl 1T peopoirtminalito i mahmfgthe ECB,

O GHREHE Boss R e TARGO TR PEFPIRER! iRl I B place

OBl 4 %amrmalo@enefth@%dath h&e fo@&teecrroédwsta%&mhml hkBximates
pl ace er a longer period of time the ta rate o

tmeavmaeadét@sif 1héghr@%dca$,triagﬂﬁeh cl@pmldﬁufn@defgr idngenpaiagyeof time,
{)ongeeardl %1 hﬁe kfﬁlg %E’img glggl ifs eas&:sat ne%eedSSofleﬁgglq dgo%g increasing

Vi ods over rove
aivesitincr eases the Reed Sol onon code I ncreasi ng
di versity. [0057] For  nan- strean1ng appllcatlons and
| ongeForRPOLHIERTpE PRIt tintORIS ones FreigrasTeciiph Plockpare needed.

SHiRag: ﬁfbaﬂﬁ@ %@%gét%@ shROF &fdr BFEQon qg&k% %eiyo& used in order to

bl ocks nmay n or er to achi eve
sohiidvelbettgr dwitohmg tfii@58] Each row of the error control

bl ock _fqorns t ayl oad for. Br cast ets fqr
a gi vERY By e Lok gt PR TGTTEY it R G i roadeast MAC
ﬁ!&@g%ﬁﬁ g &Bﬁslo%ﬁlal LIGYREL %@&ﬁfsstrﬁl%ﬁt%eﬂ El%a&éﬁ‘é‘t Physical Layer
ical channel in time order at the start

packatsriss gaintoghe ﬂma&mbmhm tulnhwsqle;raﬂt theagt@t Oﬁaraksemssmn of the
Fg cas? ﬁflyswali] Ea?errrpggke% &lect t&le &tror con ro[TElock 18 aornatrlx of R rows
and C columns where R = 1, 16, or 32. R and C are attributes of the BLC and are
signaled in the broadcast channel information message described in greater detail below.
Row width is determined by the sequence of the payload packets transmitted on the
extended channel BCMCS (ECB).

The access network adds stuffing packets to the Broadcast PCP packets if
needed to make the payload equal to K rows. These packets contain an all zero payload

and are not passed to the physical layer, and thus, are not transmitted over the air.

[0060] Error control blocks are generated as described in the following paragraphs.
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greater detail below. Row wi dth is determined by the
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These aCketS contain an al Zero pa y oad and are not
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transmtte vV, t air. [0060] Error control bl ocks
EFFQV&@%% haed%@“?§ ]}é‘g?cri bed in the fol | owi ng

PRE AeaPRSwdiRehSL RS §ath) Bl HckerD 06 B1dcREn rows. The access
transm ssion on a |ogical channel into error control

teeksapHeBRccd=gelamencoding ghmgsolusinsck thherrar coagolblock. The
%cteps el Sk Han ?rnﬁs %A %ﬁr%?s?lﬁfqlrb%&a . aqge v h(? B?o%'ggsst an(F

access ne In

Moididasl SdilieekChahnebwsowd he access netvvork appl | es
Reed- Sol onon _codi ng al ong colums of the error control

Erackerorfenteot blogk carseing Ncrovysand A S PeeketSize elumpnlhs|top K

¢ . .
R R S
stoffin ggradk dAdRa bloedidi R e N o Kuons of THeeerton potral dleckahall bentain
BerSaSpPanstenatir Dedrehg pabRebeSobonatr ot lhpe N
octhts OB eBlor ERRrR HIRK sEANEIR]st Bf YR &RadIomen E@der\)vord
Reed- Sol onon parity octets. The I ength of each

ReeBeSblalonencodeiswpedfishad 4 (MK RowtdetN, K Ead R ase defined as
ntrol bl ock shall consist of one Reed- Sol onon code
S The Reed- Sol onon code is specified as a (N, K,

R)= Ngﬂl%er O odet@iith Rel Sol6@bh 066k @6rdl Thé O¥¥Ge oNNShANUBBEY defined

of octets in a Reed-Sol onbn code word. The val ue of N

BHaS00%k | Rhygispl b for @traddeleBropthpsd ¢HMB)aYis Inteidce
g%écﬁf?%ak/g Algorggr%%gtﬂ%?e% Up%greﬁée Interface

t1on, I ncorpora herein by reference. K =

Kiuaramberf oﬁaﬂteao@@ts & §Rb6t1 Solbard-coa¢ aorh Thodaludor K. shm ®c as
value of K's be as defjned in C S0084-1, Physic
fefynee ip GrSQQSflrla P%%Wl &anffé%HﬁF?dMebJﬂiB?f%ﬁPaqdr{Pé\ﬂBbé@ Interface

S %?fiéa‘lt\llgl%gg&g?ﬂa{éﬁ%&%%?Qer'%ﬁéee' n by reference. R =N

parity octets In a Reed-Sol onon code
Ror N.- KThdNwnabanef phritiR ostedd in alecdsSad@hom estici wor@. 'BO8Audof R

'W%@%ff 'és% %%@e CE g@%%li Lﬁym%l'&'r%sf lor gﬂ“"ﬁ Oéﬁlrg Bégéad@afld (UMB)

Aﬁflﬁfe?ﬁG@Spé%@f?é&ﬁb&%&frpéﬂ&%d%fe% b%&!?&%ﬁée. bl ock shal |
formthe payl oad for one or nore Broadcast

Each row of the error control block shall form the payload for one or more Broadcast
MAC packets.

A logical channel shall use error control blocks with the same values of N, K, and
MACPacketSize on all sectors that the access terminal is allowed to soft combine the
logical channel.

[0061]

The outer code is a Reed-Solomon block code that uses 8-bit symbols and operates in

the Galois Field called GF(28). The primitive element o for this field is defined by

addtrattad+tal+1=0.
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soft conbi ne the logical chankel. [0061] The outer
code is a Reed-Sol onon bl ock code that uses 8-bit
synbol s and operates in the Galois Field called

¢ PR podcTiyenhol (i @.i lve.. & by, shalf be defiricd byt el d i s
defined by a8 + a4 + a3 + a2 + 1 = 0. The jth code
symbol O= 1, , N- 1), \J, shall be defined by: U q £
JEK-1 V1=34aupKIE,j £N- §J70mhgre N and K
are paraneters of the ( ?“K, R) ReédiéBHgggq code as
defined herein, W i% the jmof a block of K

i nformation synbols, plQ kS, t en ont he imrow
and the jmcolum in the g Fi??”ﬁa?ﬁ%%fgpﬁtﬁe code,
and * and Dindicate nultiplication and sunmation in
@h¢2 8), respectively. [0062] (1, 1, O0) Reed- Sol onbn
Code The (1, 1, 0) code generates 1 code synbol for

eaq ahd Ko fipirh@Bteydhind (N,PR) R&dthtoBOE 068y as dEhgeC R ein,
synbol shall be the same as the information synbol

[0063]., (B, 1 ) ed- Sol. n e The (16, 12, 4)
cod%“%%%%r8{%§kfgogg?§ﬁ§§%%%f§HW%$geach bl ock of 12

i nformati on synbols input to.the encoder. The first 12

sy b gheanéryondhe ﬁé srwrand B j D\ apbisns insthe petie matrisohthegode, and
4 synbols are parity synbols. The generator polynom al

f or* e ((indicatt Muld)lictide andsuingtion ih GRQX2EpecvOy.

+ X3 4. The, parity matrix for the (16,
é@?ﬁi) ﬁgZh%@éP %%ﬂé%F@énggde s%all be as speciffed
TRe fl, d; 0Pcodt knerdids 1 3ddREBehobRlrRAENinERER:tiEA 8yrhB&L ingid to the

3) code generates 16 code synmbols for each bl ock of 13
prodeiahe epdossymmbel shallfsuhe same #rethe idoaeation pliabel. r st 13

ROERO! S (. BFRLAL QIBRbL @Bgy DOl s and the

The (16, 12, 4) code generates 16 code symbols for each block of 12 information
symbols input to the encoder. The first 12 symbols are the information symbols and the
remaining 4 symbols are parity symbols.

The generator polynomial for the (16, 12, 4) code is

o(X) = 1+ 21X + 629X2 + 2153 + X4,
The parity matrix for the (16, 12, 4) Reed-Solomon block code shall be as specified in
Fig. 5.

(16, 13, 3) Reed-Solomon Code
The (16, 13, 3) code generates 16 code symbols for each block of 13 information
symbols input to the encoder. The first 13 symbols are the information symbols and the
remaining 3 symbols are parity symbols.

The generator polynomial for the (16, 13, 3) code is

o(X) =1+ a’X + 07X + X,
The parity matrix for the (16, 13, 3) Reed-Solomon block code shall be as specified in
Fig. 6.



remai ning 3 synbols are parity synbols. The generat or
pol ynom al for the (16, 13, 3) code is g(X) =1 + CX
WA A0ROH5OX 197X2 + X3. The parity matrix for tPer/3807/074743
13, 3) Reed- Sol onon bl ock codkt shall be as specified
in Fig. 6.(16, 14, 2) Reed Sol onon Code The (16, 14,

2) code r at e synbol s for each block of 14
infor§§$?%28§Vﬁ§§P ? %o the encoder. The first 14
?M@Pl%' %4 ) %o&@&eﬂefg‘c&rf%dd@@yﬁ%@f@%rsea@ﬁ"glotcﬁ%fﬁ@ﬁﬁbl@ﬁd’[‘ﬁn

mbol’s "are parity synbols. e generator polynom al

$30nb(ﬂhmp(1t1t© thd dncodyr. dbelérst $4 gym))ols afe the ¥ifBiation XgmbJlsend the
gar tﬁ ga xlfor t he 6, 14, 2) Reed- Sol onon bl ock
e QIS QL RYSEEPYTRYS i n Fig. 7. (32, 24, 8)

RBE HenepdteMmIlyfersieal fshﬁheg% 1424y cRk igode gener ates 32

code synbol s for each oc of 24 information synbols

i nput to the encoder. L sty ghxgynpol s are the

i nformati on synbol s and e remal ning 8 synbols are

DA parity syatito Fa-.th (16, te 28 RatdSoolontdatkadodt Bhalt beaysp2cified in

24, 8) code is g(X) = 1 + X44X + CX 231X2 + Cx 70X3+
235X4+ a70X5+ CX 231X6+ addX7+X8. The parity matrix

for the (32, 24, 8) Reed-Sol onon bl ock code shall be

as sp |§43§[&£dﬁ%gnmﬁlcé§; 26, 6) Reed- Sol onon Code
The ( 26, 6) code generates 32 code synmbols for

¢he ﬁSZb%cﬁa cofic g@icratésot2nandic @mbqlﬁm ach hl@@k of &4 irfermation

t, 2 th
SOTET Loy o i Dtra T K" SyRhS Sing MR oh Srmbols and the
Eishg 8 sm@o@eﬁeﬁmpﬁyrﬁ@élynom al for the (32, 26, 6)
code is g(X) = + Cx 36X + Cx 250X2 + Cx 254X3+ Cx

EB@mraéee@@mmnahﬁeéﬁm(ﬁz,t%ﬂ Bheqdeys for the (32, 26, 6)
Reed- Sol onon bl ock code shall be as specified in Fig

9. (32, gPR)=4)+ g&‘m 8ol ¥ Coden THe « & Saez“ximé“aé +X°.
2
TR B rsa @%@g@?y%%ﬁ%@-%ﬁ%@&@%@wde el b pspegged in

ﬁg@pls are the informati on synbols and the

(32, 26, 6) Reed-Solomon Code
The (32, 26, 6) code generates 32 code symbols for each block of 26 information
symbols input to the encoder. The first 26 symbols are the information symbols and the
remaining 6 symbols are parity symbols.

The generator polynomial for the (32, 26, 6) code is

g(X) =1+ o °X + X + oPX + 07X+ X +X°.
The parity matrix for the (32, 26, 6) Reed-Solomon block code shall be as specified in
Fig. 9.

(32, 28, 4) Reed-Solomon Code
The (32, 28, 4) code generates 32 code symbols for each block of 28 information
symbols input to the encoder. The first 28 symbols are the information symbols and the
remaining 4 symbols are parity symbols.

The generator polynomial for the (32, 28, 4) code is

g(X) =1+ (1201X+ (1246X2 + 0LZOI)(S_'_)({



remai ning 4 synbols are parity synbols. The generator
pol ynom al for the (32, 28, 4) code is g(X) =1 + CX

WQRME0H5OX 246X2 + CX 201X3+X4. The parity mat rP&I/U82007/074743

[0064]

[0065]

[0066]

the (32, 28, 4) Reed-Sol onon W ock code shall be as
specified in Fig. 10. [0064] The physical |ayer also

supports hierarchjca dul ation faor differe data . .
Ths E%rltbié‘ﬁé%’ﬁfq{éh%gén&f’%g Kepdafomas Hloskscodeahalbbe & specified in
E@sqe@‘ti ally, the physical layer relies on tw |ayers
of” transm ssion, a base |layer and an enhancenent
| ayer The@bgSfalTher tabsorsuppirsgycrasdibal motlhletigy &iredffersnt data rates
efined belogw. Mis the nunber of . synmbols in a..
e gPn O olehRiaros s bieSbistls Mpegaf fyer fics on owo
%Bﬂ@%t@ﬁs@ﬂdﬁéﬂ Al e RyeNhd o8 dnhgndeHRRRERy&Qf tones used,

ich equals N - NG I's the nunber o¥ pi | ot tones,
whi | eThigrermgnolqgy lﬁm@ge@fstmmdeftn@@héglovvn t he guard
band. .St he ne qual to Nu - Np
+NGP. I\Icl\%ilithteﬁlém%g%fg(pﬂg& g‘h%bg"ﬁ lglearf% nPgrre, for this
syst em N30e tdllinusbehef todgder of nodul ati on synbol s
ina frame, equal to MNd. Fs is the sanpling
f r equendYs 1s4honwpbapqs gugrd torest he i ntercarrier spacing,

nanosecods e PR IR AR R0,
m cr osedgndshe Munbes of pdotoneckywihilg N fisathie aambdino Chilgp $gnes in the
Tcp is the cyclic prefix duration. [0066] An
enbodg‘tllaéﬁga%fy a radi o configuration using the above
Pt gy gt s e ) v 1= 7
in guar NdiotesiunNigr of dlips padframed & this system, 4480.

Nu is the number of modulation symbols in a frame, equal to M * Ny

F; is the sampling frequency, 4.9152 MHz.

F, is the intercarrier spacing, F¢/N.

T, is the chip duration, 1/F = 203.45 nanoseconds.

Tris the frame duration = 911.4 microseconds.

Ty 1s the windowing duration (N, chips).

Tep is the cyclic prefix duration.

An embodiment of a radio configuration using the above parameters has the

characteristics noted below:

M=7

N=512

Ng =32, Nw=16

Nu=N-Ng =480

N, = 64 (4 in guard tones)

Ng =Ny —N, =420

F, = Fy/N =9.6kHz

Tep =22.78 microseconds (112 chips, approximately 17.5% overhead)

Nm=M *Ng=7*420=2940

Raw Data Rate = 0.75 * Mod Order * M * Ny /Ty

QPSK: 4.8 Mbps



FO = Fs/N = 9. 6kHz Tcp = 22.78 m croseconds ( 112

chi ps, approximtely 17.5% overhead) NM = M Nd= 7 420
we2@84045Raw Data Rate = 0.75 Mbd Order M Nd / TPCT/USIBBKO74743

4.8 Mopsl6 QAM 9.7 Mops 64 AM 14.5 Mops [0067] A

further enbodi ment of a radio configuration provides

for a radi onfiguration having a | arge del ay spread

and | ow Dog?)beArM's i7fMa]?pSThe characteristics of the

system ar 669%%: pekayppsM = 3 N = 1280 (256 x 5) NG =
84, Nw = 16 = N- NG-= 1196 Np = 160 (12 in guard
[0067] i nt er ialujthddcbnibodiment N a radiQ ténfiiratioaSrdyides3fo8 k did cpnfrguration

B T A ey e
0 bkQwbps 64 QAM 15 Mops [0068] Yet anot her
enbodi nent of a radio configuration provides for a

radi o cfiurati on having a | arge del ay spread and

hi gh Doppler. jft, The characteristics of the system
are gi ven e R A 32, Nw= 16 Nu = N
- NG = 480=8p, SwE2B (8 in guard tones) FO = Fs/N = 9.6
kHz TCP = 44.5 m croseconds (approximtely 29.2 %

over head): =N —Ng = 1196

N, = 160 (12 in guard interval)
Ne=Nu,—N,=1016
F,=Fy/N=3.8kHz
Tep = 39.67 microseconds (13.2 % overhead) {197 * 2 + 198}
Num =M * Ny =3048
Raw Data Rate = 0.75 * Mod Order * M * Ny/T¢:
QPSK: 5 Mbps
16 QAM: 10 Mbps
64 QAM: 15 Mbps
[0068] Yet another embodiment of a radio configuration provides for a radio
configuration having a large delay spread and high Doppler shift. The characteristics of
the system are given below:
M=6
N=512
Ng =32, Nw=16
Nu =N -Ng =480
N, = 128 (8 in guard tones)
Na¢=Nu— N, =360
F,=Fy/N=9.6 kHz
Tep = 44.5 microseconds (approximately 29.2 % overhead)
{218 * 2 +219 *4}
Nuv =M *Ng=2160
Raw Data Rate = 0.75 * Mod Order * M * Ny/T¢:
QPSK: 3.6 Mbps
16 QAM: 7.1 Mbps



{218 2 + 219 *4} NM = M*Nd = 2160 Raw Data Rate =
0.75 Mod Order M Nd/Tf : QPSK: 3.6 Mops 16 QAM 7.1

wORpsSOMMSQAM  10. 7 Mops [0069] A still further PCT/US2007/074743

[0069]

enbodi ment of a radio configulation provides for a
smal | delay spread wth | ow Doppler shift. The
character| %I CSM'W{ the systemare given below M= 4 N
= 1024 NG= L7 MPIRU = N - NG = 960 Np = 128 (8
in guar Qllf RRES) ellﬂgocﬁnlélﬁt of N?aﬁo {805 Ratforl ﬁlIONId%S Fo:8a gfﬂ%ll delay
Tcp = 16 m croseconds (80 chips, approximately 7.1
spreerdwam )ovNDlopplbt MNidft =T'1836@raRtems et &f tRasystem &eﬁvdﬂddzlow
O der [T © QPSK: 5.5 Mops 16 QAM 11 Mops 64 QAM
16.6 I\/b I'—‘?g 11 provi des an overhead conparison of
the abowe=d@sgri bed radi o configurations. [0070] The
broadcast radi o configurations described above may be
modi f i ed\ld0|64dNWf‘e1r(Ent uni cast cyclic prefix |engths.
The fi rg\tI ﬂd enbodl ments above assune a cyclic
prefix Urat'i on of approxi mately 6.51 m corseconds (32
chi ps fay,-am&Ehinuael tohesp12) for uni cast OFDM

synbol s. f the cyclic prefix duration of the unicast
OFDM sy%b:fguré\lplﬁa%% (64, 96, or 128 chips for an
FFT sizg: ?}2)4§E p the cyclic prefix duration of
the fi rst “an secon radi o configuration enbodi nents
are incr Té@sed% apmcmpeaoatie(&t) chipst ygrottiffacieitl % poadeabt
OFDM sy [ r}\l # have nearly the sane cyclic
prefix | Nied , Within one chip. The duration

of a phmvmhtalmga JTATRO@EDMEYRRals in the first
enbodi ment, or OFDM synbol s in the second

QPSK 5 5 Mbps
16 QAM: 11 Mbps
64 QAM: 16.6 Mbps

Fig. 11 provides an overhead comparison of the above described radio

configurations.

[0070]

[0071]

The broadcast radio configurations described above may be modified for
different unicast cyclic prefix lengths. The first and second embodiments above assume
a cyclic prefix duration of approximately 6.51 micorseconds (32 chips for an FFT size
of 512) for unicast OFDM symbols. If the cyclic prefix duration of the unicast OFDM
symbols is larger (64, 96, or 128 chips for an FFT size of 512) then the cyclic prefix
duration of the first and second radio configuration embodiments are increased
appropriately so the different broadcast OFDM symbols in a frame have nearly the same
cyclic prefix length, ideally, within one chip. The duration of a physical layer frame (7
OFDM symbols in the first embodiment, or 3 OFDM symbols in the second
embodiment) is exactly equal to the unicast physical layer frame (8 unicast OFDM
symbols).

A key component of the physical layer is the handling of coding and modulation.
Rate 1/5 parallel turbo code is used for block lengths. This code is punctured to achieve
the desired code rate. An outer Reed-Solomon code is used for error correction. The

outer Reed-Solomon codes have been described above.



enbodi nent) is exactly equal to the unicast physica
| ayer franme (8 unicast OFDM synbols). [0071] A key

weoponsnt of the physical layer is the handl i PQI/082007/074743

[0072]

[0073] .

[0074]

[0075]

[0076]

[0077]

codi ng and nodul ation. Rate 1J&% parallel turbo code is
used for block |engths. This code is punctured to

achi eve the ired code rate, ter Reed- Sol n
code 8¢ 9@%06? %ﬂere%vpa?ﬂwerve@é P6A°2< aumguding QPSK, 16 QAM,
Reech Sahe! nf?l"édﬁﬁ?lgﬁ Sthb pUGsiLe %ef’i‘%‘bﬁﬂp%dﬁﬁﬁé{@ step 93%]1 and support

The physi cal ayer supports“a several packet formats,
farolauebla gra@?@Ksloll GatQAM tha mlmeGdbr@\Mas Imllaad dh¢ frequenti domain, for

BB ity FEIREN RerNBRT aBisfop i ER 4 ot fqupmey notwork-
Mﬁ]c%ﬁﬁm{lﬁleﬁﬁogyh@ 4 Lfidake TRD MOk R Solo %9 dué&Rg Qraﬁﬁfﬁﬁ§ion of a
broadcast nulticast service. Transition froma single
given negkeyisnbowopratsdei fi ¢ OFDM nunerology to a unicast
OFDM k

< o SURGRSAEBE by AR he i 8, R ERRHCl ot e

pitavtseldydrythat ik sigdrpgsed ohdiogizhl chaaniet tiat bdsbeayer of the physical
enhanced | ayer that is superposed. on a | ogical channe
ke BiSAlos's|uggts An éﬁttetrﬁ@ce,sﬁylé renditiongyta dempgylgte]pgiglchannels at
gt r e
S ol R Bfer P e SARE! BLOBRAGnL REBRIE oty Fie. 12
ﬂhmembﬁywnudﬁhmﬁumHEMDmlng i mproved quality. Fig. 12

illus s h| rarch cal npdul ation. [0074 he )
physi 1 iy Ty biee wmuéagtersgtsea@e k%\tné“ﬁ‘%té K@accomplish

B%H@aﬁﬁmﬁ&c@& GORRICIi8 Bn RIPAHEBRE bridkdahe §§§terﬁ eT¥b &fddulhitions have
an ultra nobil e broadband system Two nbdul ati ons have

beean defafcdndd, Q;LAG\/IQQ{M ARPIQPBlcratehieplamsidubagibn, discussed above, is

dulatjo di sc i s .all.oned. n exanpl
SRR AT ah o 86 EREHRaL RBBLUBE fyepa e el 0aM
odullaBbh, OhildMHel $htioh® OREdeAahy@XiseNAdPYKI AWaIilatisE€ Four rate sets
QPSK nodulatlon Four rate sets have been defined for

h#es tgas defingdeior Hredbash dayek pechthe exieaged layqh d'he dopr ratgessts apply to
e h proposed nunerol ogy. [0075] Fig. 13
%%%ﬁﬁ@gﬁ%%%mﬁg Cg%’ets for one 1.25 MHz subband

accor Higng 3t deﬁﬂé@ tﬁﬁh@til p@tior Yhen . muMHpl wbbandbacdsding to one

are assigned, the packet sjzes are increased

emBdmeRoNYPF, Haﬂaplﬁh%lba%&da 3151 81288 % othe Rackefszes are increased
REY, ined. A default

hgﬁe Plggausesdg%q %“QL r%%%ks 7 OFDM synbol s in

one szbImmhaﬂeghem@&&ﬁmuMB%dbﬂ@&npm@nﬂdgswasﬁﬂ@ﬁFTandpmks7

spre |OM/D0 Ier shi uses 1280 FFT
§§b$>é S@%@WW@ f atad Balmerp géfa&fﬂV%s% & high « a8 spread.
fveDBAFIKEShift 4Bt scWi 24D FIFE ah@HAAIH OHPRESyRboLs in one slot. In cach

transmssions (i.e., the |largest span) uses unicast
ratereeto Itlt@glya%@ﬂ TR W\mht the dargFDMugnheh oif Srapemissions fi.4.nthe largest

gpr;l%) uses unicast numerology (512 FFT with 8 OFDM symbols per slot) in the last

transmission.

The physical layer also provides for pilot insertion in the data stream. Pilot
overhead is 12.5% with every eighth tone a pilot tone. Additionally, pilot insertion uses
a staggering of two. The OFDM symbols in a superframe are sequentially labeled and
an offset of four tones is applied to the pilot tone locations for odd symbols. A content
base pilot offset (from O to 7) is applied to the pilot tone locations. This provides

collision avoidance between pilots at the boundary between different single frequency



transm ssion. [0077] The physical layer also provides
for pilot insertion in the data stream Pilot overhead
WO 2008216% Wi th every eighth tone a pilot tone.PCT/US2007/074743
Addi tionally, pilot insertionlQUses a staggering of
two. The OFDM synbols in a superfrane are sequenti ally
Iabeled and an offset of four tones is ap t he
prthatk Fsiee Ingddttonre Gt g9l RRYFSatia 1%:@ Eﬁﬁ Bpe boosting
Qfﬂh@ 119‘3:%91 nger A1 E&n?a)ﬂoh%c@lﬂ@éf ed to the pilot
one [ ocat i Thi's provides colIi sion avoi dance
[0078] bet vve@he pletimlnsacauesst dmetrbb@ﬁd@) Yyayoe vpeenn dpfijieetemt with the physical

B Pl B PSRt Bt g vice P ity i such serviee
Roas LitRgmebild Bﬁ)aﬁbirﬁ’lt syls@ni. MHcOMBaddAsNS s estbi fﬂaﬁpe@ﬁic channels,
accuracy. [0078] The nedi um access control (MAC) er

whicksmagi eonpashcthianrelwior helobd gitapaels ajuch aaperCNY ESP , or local

?ro:g{ra\ﬁ? n§h a%e(gﬁt?oan%f: %érvm{]nsl Isucl(f %%tstgc“:f(rg Ctgq t09 t{}Re*%%blg may also be

prod aidl aPcthby sddenat f[BIwels I@d@aﬁe@sy affloovglctitefic@ lor flow ID.
speC|f|c channel s, which nma be Iocal channel s or

[0079] g| obailh¢ Repsdedss ngldéqqsta%erw el (BJe) 1s a collection of flows.
g?@?{i@ng{ﬂa als% n;grjotvi Q%hf a‘él@%s‘r(' ﬁ?ﬁ %%%%1 E g% jagglgfﬁvfés may be

$dnovevics mﬂileptel BiPé]d lﬁac]a BPOvmayleohsiti ef eomufmbowolf Diconsecutive”

0079] The broadcast nulticast service cal. channe
%@B?‘éfl% &t ZCOBIR B PBCOBfef (BRSSP m@ewﬁﬂmﬂda%a one physical

ﬁ&@Nertﬁ@ Qeadiast nﬁf%)(eqd aat 1ERANAES fI@%P by add %c@h@? according

may be sent over multiple BPCs. Each nay consi
tf time.nMilnb definfiont mdnsmowmlillea’t acese tormes] “Wakespurme andincreases

by BB TR e Rk ShnduR sl RERRRRY raefio provide the

A8y FHébileQerinfiBEUARCHe @wgﬁ@%ﬁ%eyl 18gie8rcHbmetld MdtthéBPCs.
This definition reduces nobile or access term na

0f8Me uprogidahte RingiceHehawaskMappingery |ife. The access
net V\Dgléchtslﬁor}w%r& ﬁl%aﬁéa%f"‘%aﬁﬁ ﬁ%%%l@{s%}ﬁ?ﬁa%ﬁgmgtg of a nurnber of

provi e access or erm na

Betes subhagical spedifiahail the Bm&hdblmCEd?ﬁi&IInfoQﬁé’s@igeL@glrﬁ@ped to
to Phy3|cal Channel Mappi ng Each Forward Broadcast and
WEF?!@&@PeSerV|ces Channel consists of a nunber of

CMCSASY gﬂ%ﬁn %ﬂ%g Bfdaabadk Pd)l'b%ckets %rortnoon]e or mor? BCMCS

Broadcas anne nessage and mappe
Elann@iisle tie Jaog BEGM ChElonahayx be trarsmﬂabmdcmﬂexﬂ!@%n several

ackets from one or re. B Wil e the sane
fanggls. %9 CESHt g %%Vﬁ?cgﬁ’ﬁé %!)\03}’1 Aot ypIE perosy eulfiple
loRiaf 8lancINP & IBFCMEREIGON &d@ltl&i M mBrIin¥eBn B | ﬂaﬁﬁ\él
are not split across nmultiple |ogical channels.

BmEsnElaodiffent sactdre dhoBCVEr e Flomate nblmeicalcegamwll H@hamg elleed not
g%b%ngllgg %8 ﬁgﬁ f fs%ﬁrglt %(ggelﬁaté géarﬁlgts carrylcwct:f?e same\%roadcast content
may be transmitted synchronously across multiple sectors to facilitate soft combining. A
logical channel associated with the Forward Broadcast and Multicast Services Channel
may be transmitted synchronously across multiple sectors.

[0081] An alternate embodiment allows a BPC to be uniquely characterized by a
subband-interlace multiple triple (SIMT). A SIMT is a burst length of physical layer
frames on a given HARQ interlace and a given subband. The burst length differs for
different SIMTs, that is, the burst length of physical layer frames in a SIMT is denoted
by the burst length. Multiplexes per interlace may be 1, 2, 4, or 8 and are fixed for all



be the sane on all those sectors. Logical channels
carrying the sane broadcast content may be transmtted

wa@shtesnousl y across multiple sectors to faci PCT/ES®07/074743

[0082]

[0083]

[0084]

[0085]

soft conbining. A |logical cha#hel associated with the
Formard Broadcast and Multicast Services Channel may

ransm tted synchrono across nultiple sectors
%ﬂfTs Keal T Ohalipes a@%ﬁ%%néeﬂgnaﬁt%w figebang pand riterlace 0,
Pdiﬁébb&*@ﬁlﬁﬁhﬁéﬂt%@%eﬁﬁv&tﬁﬁbband interlace multiple

triple (SIM). I's a burst length of physica

| ayer The hmaéca@hloglogl wl@nnMB@G) ns erdrateizaddya sgranghling sequence,
subband. The bur st h. dj ffers for .different S,

il ToGket it FGRGE ninb Brouafath iR atd [gyter code

BaranMErd. SDHRAGH: edLOY atrsem@weat td engsife Myl 6f BPEXEHBREver, the

Interlace my be 1, 2, 4, 8 and are fixed for
aiodilatien higsarshy B gaintgngd, Ithﬁ;tw atach BHEMDStraessigpd cither as a base

tructur b G n
lsaxer O a8 % e%fh?f?ce ?ﬂ%y?rnjgl% tresg r;[ 18 F%ggi(‘]% Er.f;:& %ﬁrga crjlgtt&? modulated
tiogir @*SI@ bane €A NIBBELsivaitictharsagik Blizeatiliye the sehaPhl trai@mission
sequence, a PL packet transm ssion format, including

1at|on hi erarchy, and outer code paraneters

Diffe Sh0
Howevgglngmgie i a{r% Qﬁﬁil e ar ch y Pgsgcrr%gi&%ta g%eég,g %%Ch BLC the
ocratachs dsk@ibied dsrfatiows.t Medy @ltGsemapso anbamgld ﬁyqaxenoy network.

an _enhancenent | ayer. The result ach
?ﬁe PICHHS TR SR EewEne ?%‘@Pﬁ%‘kﬂ‘é % \[a: Same BPCs
gn&@x&ﬁﬁn%gne BLCs utilize the sanme PL transm ssion
f or mat 083] For single frequency network operation,
descr Tbe&rawaeChamlelleﬁx meBta@etdaermpmf@tma@nnlmdlcatlng the in-use

PR burey Ree b Bl e h ShRBS Pfgfifion message is

{raQAURE Yus NGTNRT Kraffi@nsadl dardidie Bﬁtcuﬁ‘éhﬁzglotnh el"lfeaB‘PLCBB@ﬁrmatlon
and scranbling. [0084 The Br oadcast Channel | nfo

mh@lﬁ@en@mmg eRetIVRTD ol iBlefise Bl gtramsmissipny darmppRextended
ggﬁ% |on he Sa §8|g1&%2%§hf?§1g%ggﬁﬁﬁgggﬁﬁoEragﬁﬁ%mmnbhng

Qd’qdelﬁ.‘c&[ BPGSSCBI{LﬁgIthé oiffeednit Oroadddze oBrheddndhanmeid (BOC), and mapping
I ncl udes: E%¥%hbetmeen flows and BLCs, BLC
betwrenPESs @ﬁd Al paggragtgrsdn éfr?dﬁﬂ@icaeehesleé frfggymation message

RO an eElg?i? TRrhdrOMechiy '%d{hﬁ‘sg it ligfelo} %eE%I | Rk Jc@éss Hrminals to

scra g sequence, scérrlng t he erent
bomadoasdy GMﬁnheadheh&hnakmmCB@menﬁndnnnagenghbemwmeml the

P ke oo e st ook TR P o HAfoe: R dpige BALIition by

bbb Soesd ¥en'n§na[‘ Qtjg! nF@ BSRAbYs IRMMAELRSHe tEﬁfBEﬁdaﬁbﬁaﬁﬂ%llnfo message.
continuously nonitor the BroadcastChannel I nfo nessage.

Furthed dicsariphion phene®r ieldendo@ivdmhey | nf o nessage is sent
frequently enough for ready initial acquisition by

MessagelD The access network shall set this field to 0x00.

ProtocolSubtype The access network shall set this field to the
constant.

BroadcastChannellnfoSignature The access network shall change this field if any

of the other fields in the BroadcastChannellnfo
message changes.



an access termnal. Fig. 16 describes the fields in
t he Broadcast Channel | nfo nmessage. Further description

woooshesel fields is found bel ow. [0085] MessagedDUIINe7/074743

[0086]

[0087]

[0088]

[0089]

access network shall set this2field t o OxQO.

Pr ot ocol Subt ype The access network shall set this

field t o the constant. Broadcast Channel | nf 0Si gnat ure
PRESigRAteEs net wor k shal | Erargeese hrsweike il fse%ﬁvSoﬁield to the
the other fields in the BRE&getChariHBicl rfaga mekstge Overhead
changes. QCl Si gnat ure The Xes®gss pwtosokk shall set this
fieldt o the QCl Signature public data of the Overhead
NMi8ssayeslipedeasol . Al | ResEhvantkbsstretwabeballke this fiekiso ‘17 the
network shall set this fimdtateahat all'tht hébbamdh afalleht teatrved
al | the subbands of all tinerlaesedry86insnb&l foaBEMES Lelse the
bei ng used for BCMCS, el sgcbfihcBrERSHaINGd WIS KeRihald .

set this field to '0'. BCMCSReservedl nterlaces If the
BohviesreEsrdtink&ldcace fi el g thSABREsdr®dIntdrlace TER sEMS 1°, then
access network shal |l oni ty %Qbées§h8 rkganma%ﬁémeotheme

access network shal | 'ndﬁjlg%céelg alaﬁq 188 thisfield and set it
according to Fig. 17. Al % (é:slnthese

h
interlaces shall be used ‘f“f hg E
layer transnits in ultra PFEkESS QLL‘}F?dr
equi val ent to 48 super franes. The duration of an
ul trarh& apRCI 13 é’i"pcpefn%lltg% QltYa frarhes Q%Engl%pa Hdrhd is@&uivalent to 48
aver age swi tchl ng time between channel s of
syppr dvameat €hy dirdfios eafomﬂaltraEfaa:fhe u$ approkmaateyi 1 deaandedwith an
into N outer fra OF) N=1 2 4 _or 8.
I REEEN T |Ume"§?tg§?%n B R Bl o7 SesalideBieh ulra
Aameas Cdih@@(ﬁ iRBON et @r rBEMCFOFYbhRGE N ndaxiong, o GD8lthin cach
Each ultraframe logically miltiplexes channel's. The

Pirgframe athe SSMESubandaressindexadrrs depatibeil @bate o&(AdCS subband

with time, however, the aggregate payload from

Rannels is r easonabl y constant across the

ul t r afs@meltrafriing 16EPAIBXMINBpEXRs ichRnese Thividdfant&icd8Y source rates

ultrafranmes. Longer ultrafranes can provide

ok thei wdivadyal iphpmmch waty nvitly ditee, Aioaversimghaipgegate paylgad from all

?“anh@l@ i§e soﬁébl% %rogﬁﬁnt d&frés%rthgllﬁﬁﬁraﬂﬂéj ”hﬁg] %Sﬁrommatlon improves
atenci es or

with larger ultraframes. Longer ultraframes can provide statistical multiplexing gain and

anl%,F}YIIl

time diversity, but at the cost of larger buffer sizes and longer latencies for audio and
video decoding, as well as longer switching time.

The broadcast overhead channel (BOC) has been discussed in the context of
other channels. The overhead channel provides needed information independent of the
broadcast stream. Each sector of an access network can carry up to a maximum of four
Broadcast Overhead Channels (BOC) as defined by the NumBOC parameter. The BOC
is sent on the last one, two, four, or eight OFDM symbols of each outerframe of a
subband group.

The modulation parameters of the BOC are carried in the BroadcastChannellnfo
message. In addition to the BOC, each logical channel also carries in-band information
about its location to the next ultraframe. In effect, the BOC is a special broadcast

logical channel (BLC) that provides time diversity for reliable decoding.



vi deo decoding, as well as longer switching tine.
[ 0088] The broadcast overhead channel (BOC) has been

walk@sionssed i n t he context of other channel s. TREI/US2007/074743

[0090]

[0091]

over head channel provides neetfed i nformation
I ndependent of the br oadcast stream Each sector of an

access, net carry up, tq a maxi of four

Br oad¢As P dotshsiicat Utafiaey %&nﬁﬁﬁeﬁ@a&w grpgpdated. The

M@Bé&f%ﬁfaﬁﬁﬁtcﬁﬁ be%ﬁa@%véﬁb etﬂ{rai?é}nésh SVHASN 1@%‘ n(gerlod of the
wo, fodr, or ei ol s of each outerf

Bthbh@mde@MmmﬁheBDCBGhmﬁR@cmuduhémn@mgpdn@ﬂbt&mswmﬁﬂnaﬁmne

R TR S e
MobPefEidlchi &erdtlomband i nformation about its location to

the next ultrafranme. In effect, the BOC is a special
br oadéasalddltwgﬁlc@ﬁd@hﬁﬁh@l al(OB_u.rJ)or@ hliciqnt opergben triviekves the use of
lﬁglf I%Xlt]lp exm:ggolfl V%Pllaﬁr g)ftﬁ’g%gpagf;li grg ﬁ}%} fog%hag’d ?%dlg‘%stt gnd multicast

wrelcblspdﬁhﬁéi as HberiBeCircRIRfsicgUL afdr a6t Clara NebiltpBadbhnd (UMB) Air
every N ultrafranes, where Nis the perlod of the BOC
Hdargicr aansaifirtion.t hSOE4E], txareeted dareiy by efoagnge. This provision

2%91?9 kd ﬁgstfb%acfcgﬁ nﬂﬂ é%e%%@é Ei N Rels T@t@trlsgfcglr %ltlg%élengt tﬁllows the

ching is nee ere is no nee
B&X,of zlJakngm@bérsrAsrﬁreenwﬁHelr of 8hiCsaparades,ahe tdtflG8t]méves toward

addi ti onal C |sn1to al re efficient operation .
Fhouios el 08 alors Sedricel MU (bIERIRG baRovidn eliciency.
VBl & sRbdld bahbtch iRt thCd AR rdtb6n EéHhV@E@ cﬁ&%g &%ﬁfﬁcﬁﬁt@y due to
nultlcast servi ces channel as describ ysical

teagre faocation ragrdyh biuﬂf@eﬁr Bhfbantich LamB)adytustedlawBir B&¢e Statistical
i.ncqg

E@ﬁ&:’lg@ﬁlﬁg% S?rﬁ’l@wsﬁg(, i P%‘Hi APt }“%o Sﬁ%ggit% El} ogg%iag)tcatlon in the

Pt tultEdfimeS FhMir6Qucel ﬂ'ﬁﬁ@h%tlmgtf@i ihS tab&ab toildal RhEMcRses battery
follows the Law of Large Nunbers. As the nunber of

Bfecs i ncreases, the total rate anes toward an average

ot PRI le T LPHENAG IR TR Bl o

tikeloshaltia ah @kempld cﬁ’amnﬁh@ Sipacugass. SBgRi fupe@dtdign peeerémes, it is
resource allocation across different BLCs, which are
upfcndeqdt e ehg pegafic sprden oF iderrrehy| Af bt%%%gheamwesses may be

felalrrg df Qfhilen rgﬁ%{n@ 9&91@&1{1”91166‘%@0 06@ des u%r%?enﬁLgscla%ure. The

ocatTon 1 n the next” ultrafrane. reduces wa
aQMpﬁmymg hetlagicdsisnst @esannalenent ofnhe sases dgistieraysample order,
pecif.ic order or

i . i'sS un 0 hat t
i %raflewe%ﬂ:t t%?%[& tﬁ‘ﬁ tqfﬁ?@ SPFS Ce%réi %Orohl%farc ¥ dgesptedy,

exanpl e 9ios&¥LMmI13f YhARPLRaNGRcrBARISHa URRAMEBSH FRd 51gnals may
g;eferences it is understood that the specific order

ré¢rirescated hysingf amgt epe vamictyhef gritseas Jech idseand techniques. For
%f%[@é%tn cgagag Sl%llﬁﬁprrése nc%hlgxllan gs 1n¥0r11}nra]1t181§] e51gsnca?sp %1ts syrnll)ols and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

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



acconpanyi ng nmet hod cl ai ns present el enents of the
various steps in a sanple order, and are not neant to

wheooBloristed to the specific order or hierarchyPCT/US2007/074743

presented. Those of skill in 2he art woul d understand
that information and signals may be represented using
var i et of differe t echno

!
?tgéqh?ﬁva 3@@1 dgsgH @kﬂabﬁﬁﬁ éenea%lfy in tprnas Qf{}ﬁ?glif gwgtw%lﬁahaw&gther such

fd?lfcf?{)ﬂ%w %" i gleﬁ{éﬁ{eﬁ adi 'hﬁﬁivwa?é’ @P@oﬁwa?é" dedhaPSupbliathe particular
be referenced throughout the above description nmay

mlmemMmgnmonmmtagmposedmthn pserabispgemortkgedtdrgsans may

SR en B Gacribeg EusiBn iy PO bR B RoriS B ri Rufe opblication.
B eh rﬂ%lteﬁ@ﬁtaﬁ&pﬂ&%l&{seshbﬁ‘latnot Peint@picRidSasichlidisd & atpar@re from
| ogi cal bl ocks, nodules, circuits, and al gorithm steps

theseoncddh¢ We@@ﬁdéébﬁlﬁﬂ with the enbodinents disclosed

herein ¥at 10us ilusngﬂ ‘ii Cc'aleolg&t r dBle?,agﬁj ﬁrc 1ts elscrlbed in
conputer 'so nat1tons’ o Yy

tdrngstionaivéh tthd Smbﬁdlﬁfeﬁfiaﬁ%@d@dm&eyn alayhas ﬁMﬂérﬁetﬁ&ﬁ or performed
software, various illustratijve conmponents, bl ocks,
iU @sncral PBIIoSS Progserst-ep ligia) eSigsd rpra%@qru RSP)aBB\aplication

%ﬁ@ﬁ{ca{nlte?trétgd tcﬁ&ﬁ’é (Rglé)hﬁl field Kamg%'h te %QFPGA) or other

lonal rty i s i'frpl enent war e
poitanangbldejpgivdsicuipon didoectpagaté carl atansmpt ilogiti aliscagted hardware
desi gn constrai nt osed aqn, the overal | stem . .
QTPIER AP ?@aﬁ%m%ﬂ hilsrbrtes el ibBerpRlie functions described

fléi‘@ﬁlt '@E@ﬂe‘rél%ui‘ﬂbsé’ ﬁfdébﬁgr Mﬁy $c b i cRPRRRBE, luE tﬁé alternative, the
appl i cati on, but such inplenentation decisions should

piocedser lrrmyebpraevecbrasnmt|pm<gceasoa1,epamtmjleg figneanteller, or state
resent osur.e. varigus

f . th
PG hal DEoRSE Bhy S HeomiSnered 20 obinatiop of computing

desedsi hed, 1 GRiiRgion0Bf Wi t DSPhan® b ol dFBEtbSestbrS CA Oigthlity of
herein may be inplemented or perfornmed with a general

PGTRRIOECSHPTS CRRASIT NOKS MCHRRIaPesEITy iraPoTHvRRties Suith ¢ BSIP) core, or any

| ecific integrated circuit (ASIC), a
gtlellagﬁlﬁrcglgfﬁ%%ﬁfe gate array (FPGA) or other

pr ogr ammte! ecpOYIf Ca death&E or ddl@@ﬁtﬁfne dgﬁtieeco rint ¢cdMstionokvith the
| ogi ¢, discrete hardware conponents
enhedimsnts sHsdlpred disreiadaiyg he &n%b@dﬁérélﬁﬁcw tiR élafq}’}‘?é?’l g software

Agdtic '&@&t&%f%rﬁg d%sé;%? n&flﬁ| JTFbt etﬁt?a?ﬁmFHfQﬁ@ O XBY% Er@module

m Cr opr ocessor rnative processor
may fesidanin ®oYMentehong| ﬂpslnamamw Rmm mmdrﬂlc&y, EPROM memory,

' ntroller, or sta chi ne. .Qcessqr
EFE_%%E@ T R EE N e R SroBRYBE. or any other
fRM S8%orage Sediufh 1&9%! {ﬂathé &R, QIn &chPRrAR@r&e medium is coupled to

m croprocéssor, a plurality of mcroprocessors, one or
ﬁ@rmocrﬁsmrcﬁpclm d;@sgt@c@sq)mcamm@pdl mfmrmilow from aarPSPriomégrmation to,
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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.

The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present disclosure. 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 disclosure. Thus, the present disclosure is not



enbodi nents di scl osed herein may be enbodi ed directly

in hardware, in a software nodul e executed by a
wEe@sessor, or in a conbination of the two. A BOf/USENE074743

modul e may reside in RAM nmeno#y, flash nmenory, ROM

nenory, EPROM nenory, EEPROM nenory, regi sters, hard

dlsk vabl e di sk, or .any .ot her for
68’ %@%&Fﬁ? %@ﬁﬁnﬁbﬁdlﬂ’f}?@tsaﬁht)wn/&ﬁreé& b i Ve %.the'fdg]ﬂ éhe widest
ge% b USRS Sorf QUMM (B phifciDRE R RERE RALSHERISRE nREAEeSSOr
read information from and wite information to,
the storage nedium In the alternative, the storage
MEATNSNELADMEMISgral to the processor. The processor
and the storage nediummy reside in an ASIC. The ASIC
may reside in a user termnal. In the alternative, the
processor and the storage nedi um nmay resi de as
di screte conmponents in a user termnal. The previous
description of the disclosed enbodi nents is provided
to enable any person skilled in the art to nake or use
the present disclosure. Various nodifications to these
enbodi ments will be readily apparent to those skilled
in the art, and the generic principles defined herein
may be applied to other enbodi ments w thout departing
fromthe spirit or scope of the disclosure. Thus, the
present disclosure is notintended to be limted to the
enbodi nents shown herein but is to be accorded the
wi dest scope consistent with the principles and novel
features disclosed herein. WHAT IS CLAI MED | S: CLAI M5
1. An apparatus operable in wreless comuni cation
system the apparatus conprising: neans for mapping
broadcast flows to a BCMCS | ogi ¢ channel ; and neans
for transmtting said BCMCS | ogi ¢ channel on an
aggregati on of broadcast physical channels, each of
t he aggregati on of broadcast physical channels being
uni quely characterized by a SIMI. 2. A nethod used in
W rel ess communi cati on system the nethod conpri sing:
mappi ng broadcast flows to a BCMCS | ogi ¢ channel ; and
transm tting said BCMCS | ogi c channel on an
aggregation of broadcast physical channels, each of
t he aggregati on of broadcast physical channels being
uni quely characterized by a SIMI. 3. An electronic
device configured to execute the method of claim2. 4.
A machi ne-readabl e nmedi um conprising instructions
whi ch, when executed by a nmachi ne, cause the nmachi ne
to perform operations including: mapping broadcast
flows to a BCMCS | ogi ¢ channel ; and



transmtting said BCMCS | ogi c channel on an
aggregation of broadcast physical channels, each of

wo b@saggiegat i on of broadcast physi cal channel BChEs2097/074743

uni quely characterized by a SIMI. 5. An apparat us

operable in a wirel ess conmuni cati on system the

apparatus conprising: a processqr, configured to nmap
broadcast flows to a BCMCS MSchannel ; and to

transmt said BCMCS | ogi c channel on an aggregation of

br osmlernstatyhensiabdd incligiglpss| comnesddntion syiemalfig ppipattuepomprising:
of broadcast physical channel s bei ng uni quely

chanaat ésri mghihybraaddabflovestd aaBORIOY pgioahphett dnd t he
processor for storing data.

means for transmitting said BCMCS logic channel on an aggregation of broadcast
physical channels, each of the aggregation of broadcast physical channels being

uniquely characterized by a SIMT.
2. A method used in wireless communication system, the method comprising:
mapping broadcast flows to a BCMCS logic channel; and

transmitting said BCMCS logic channel on an aggregation of broadcast physical
channels, cach of the aggregation of broadcast physical channels being uniquely

characterized by a SIMT.

3. An electronic device configured to execute the method of claim 2.

4. A machine-readable medium comprising instructions which, when executed by a
machine, cause the machine to perform operations including:

mapping broadcast flows to a BCMCS logic channel; and

transmitting said BCMCS logic channel on an aggregation of broadcast physical
channels, cach of the aggregation of broadcast physical channels being uniquely

characterized by a SIMT.
5. An apparatus operable in a wireless communication system, the apparatus
comprising:

a processor, configured to map broadcast flows to a BCMCS logic channel, and to
transmit said BCMCS logic channel on an aggregation of broadcast physical
channels, cach of the aggregation of broadcast physical channels being uniquely

characterized by a SIMT; and

a memory coupled to the processor for storing data.



