1 METHOD AND APPARATUS FOR DI STI NGUI SHI NG BROADCAST MESSAGES I N

W RELESS SI GNALS CLAIM OF PRIORITY UNDER 35 U.S. C. 119 [ 0001]
Thi s appli i ains priority to U S. Provi sional i i

No. 60/ 896,"@%‘!"9@}8?%% March 23, 2007 entitled "Br ondcasTChuSRto o o
Control for Wreless Comruni cati on Systens." BACKGROUND Fi el d

[ 0002] The present disclosure relates generally to wirel ess

communi cati ons, and anongst other things to signal acquisition for

wi rel ess conmuni cati on systens. Background [ 0003] Wreless

communi cati on SYIRtIENGD Ve AFGCOURTES MOR BISTINGEHRIFING BROADCAST

majority of people worl dw SfEdMEES ONRVIRECREONIGRALS. Wrel ess
communi cati on devi ces have becone snaller and nore powerful in order

to meet consunmer needs and to inprove portability and conveni ence.
The increase in processing power in nobile devices such as cellular

t el ephones ﬁalhfa%ﬁﬁgﬁ#‘p 3%%§I% @s on wirel ess network
transm ssi on systens. Such systens typicafly are not as easily

updated as the cellular devices that comunicate there over. As
mobi | e devi ce cadbl]l i Thiesamkipativa, claims gmiobiey do f Uisc uPtovisenaliAypphicatioan

ol der wirel K..S em | nner, that faciljtates fuyll

expl oi ting ﬁég‘v‘@ﬁé\ﬁﬁpﬁ%ﬁj&“ﬁ ?gl@gz%aéﬁﬁdc rgaadﬁgsgﬁflﬂﬂi“géccesstﬁogm for
[ 0004] W r eléifdese OarintationPyssynst’ens general |y utilize different
approaches to generate transm ssion resources in the form of

channel s. These systens may be co LVIi.S) I tiplexing (CDV
systens, frequency division mlti ﬁégk@?ﬁ%wusyst ens, and tinme
division multiplexing (TDM systens. One comonly utilized variant of

FDM i s orthoganal frequency division nmultiplexing (OFDM t hat
effectively partitions the overall systembandwi dth into nmultiple

Cones. bins, analbpHhutie s aaretrepihs GRlediy Rupekt Sansint it

nmodul at ed Wehdarfkéiedt othlrttiingd 0®igdhMicghiSifion &8 @drel 8€ HothiBESatiot 3%diens.
subcani er can conprise a portion of sequential tinme slices or tine
slots. Each_user nmay be provided with a one or nore tinme slot and
subcarrier B3RHA%R9 ons for transmitting and receiving information in
a defined burst period or frame. Such "hoppi ng" schenes may generally
be a synbol rate[(00ppi Marekshesmmahicaiddl §elembBaRPé Beoshe pRvalent means by
[ 0005] Code gl i si on, base tecgni ques. yBi cally transmt data qQver, a
nurber of f M eAcMa LY, A | BIP é?torlé‘r‘(_ © R iCAE f_roaﬁ@'ému‘lnﬁat&_ené%é‘?i?ss
data is di gcbha@ficAMR 8RIRRhaQY Hec@NAkmAlMrCandane S erfilNRT R to meet
mul tiple users can be overlaid on the channel and respective users
can be assi gasdmar ispdjuand dpuanveve: padabililyepwl sapvenicassni The Anarepse in
sanme w de-b rti c [ ' j i
pread over Tcea 8l ALmERREIGHED UGk RMEAERAAEL 1 BAO0%h iices
code. Thi s treddmmngsien carelges ostivde frosmsdsanispgemavhB8uahi systome tyrcahipraee not
users can concurrently transmit and receive. Such sharing,can, be, .
noh eved 't nPb Gy SRl RE i Al P - Fmuraly R R af Aouiaices
stream of biimbilsicengrigdt @ndespffieddtoatsionm @ desryvinldenahannghtemina
pseudo-random fashi gn.  The_receiver is desjgned to recqgnize the,
associ at ed GHPBHEA gﬁe}éﬁeseﬁléﬁaéplaa#ag aEane PP ORI PR LT O%F GRReHERSr
to collect the bigogsf OWiRIRAEIhMUABLMSHEterhd éhebOP LR diFRRACIpproaches
[ 00061 A typical wreless comunication network (é. E , enployin
frequency, {4 gRucraimiggnemissior ecsghigessinghe fomivhickpnasty. These ypdemonay by code

nore base stafd hat : prrew . Qr

oD 1o (0. g gt o H R LMy Rofig ARy R0 R G B Syeyems

wi t hi n t he enVénegdvaisanulipteypigcdDMaswtestsat Doa commosiymutilizad eatisityof

transmt nmultiple data streans for.broagdcast, cast .andfor ..

uni cast - ser EPRbE ol el iRy 4Ry PLaRPRR e PYLNBR i Rhrioms
the overall system bandwidth into multiple orthogonal subcarriers. These subcarriers

may also be referred to as tones, bins, and frequency channels. Each subcarrier can be



[ 0011] Met hods and apparatus for processing and generating broadcast
nmessages determ ned by a subband and OFDM synbol s of franmes in which

signal s arﬁoﬁ@ﬁ *s\éﬁd- Enbodi ments include nethod, appapaiNR@86ss071
processor-readabl e medi um for processi ng broadcast nessages recelve

over a wireless channel. A plurality of2signals 4 are received and
broadcast nessages are determned fromthe signals as designated by a
subband and OFDM synbol s of franmes of an ultrafrane in which signals
are receiVeghodulated withQhsl ARRhhehe effEggh R kREhHERS AcHmBihaf i can
processi ng broadcast nmessages for transm ssion over a wreless _
channel i ncFempmg o pArtiomef wanentinhiime shqes or daststass. Brdicusst nay e pewided

basis. Reed;Sal i i i . : . . .
cont rol bl o ‘e B8 filp Lt ARFb inE GRBIEALNIIE ufilnliip 38 Rloiving
t ransm t t edinformation f0QdSincA biust pdred oefbmdi Sectt “liopphyteheacsmihgahesdly

generating gne or re nmessages indicating resources used by

br oadeast bS8 SRS BORGTTEREELS QMO RRPrgA % em  The met hod

i gcl u_dfes_ gener at jo0gsjanCodedinBad Uﬁeam]g@ic.grgm;ﬁi@llpgragsﬂbss%@eé? hirabet
I dentifylng e nessage, signature fie I dentl1 fylng r oadcast
channel " i nf 8# ﬁﬁﬁ%ﬂ%@%@% 3t R BRES olgi s?afra(z et fiatizbong 5o
a nunber of ol QaiveRdbIE PAHANGSE, WEGEntRulipRNRs teaP bORNERTE cAVRY Emga and

messages, and a duration field indicative of a nunber of subbands
occupi ed butesbechaelass ciebe agpgned PhenigigeicHbage weds afjsers san appmit in the
transmtted,, g . h Yol s ke 3

appar at us. { 5% vitec bl Wkuch ¥E bpeclti, GhaRi O TR s WRENLH S0l oupr the
channel . Thentappandtidd iynitd wdestiee nege specadognfodguied teahnigae @iy proaide
plurality off ztgh]gnal s .and a grocessor configqured to det ﬁr mane whi c;? gf
the signal s ¥orFelh iR §o& P MORS 15BhE b BSULELY TSR Gad dEst Gnat ¥
by a subbanghaing ok Dbashiend| throagh tpreaeeoiurafligital matiilamne, wheishi € ser’s
signals are recei ge,d., BRI E DEECRI P%’I ON OF THE DRAW NGS, [Oagég]
FIG | illustees e5bils wmAneeqshang Sewad aqiepset ¥ey wgmhisinghty phascadetapqpm

accordi ng t @,spRneMRAOHERBLis designed th Qagééﬁzé:th@_assgci%t%d ﬁnilél{l@@ﬁld%ﬁfg%&rﬁngf

a comuni cation system according to an enbodi nent. )17] FIG
3 is a bl ocknéi thgrrardonfizasion éx engst 40 yollncbigdutstfops srdicolar vier i # gpbkerent
according t L..enbodi ment . [0018] FIG 4 is a diagram of

i ndexi ng B subbands according to an enbodi nent. [0019] FIG

5 illustrates an[M06lor Adgpitalotirdidse cknsinigattonrnetvadrk ¢eit.ecopdeng equalcyg
to an enbodi.nent . [0020] ,FIG .6 illustrates var.i,abl at e.
L anan oy o TECHsar oo BB IR dre s B St R e S ekt Sl Pl o
DESCRI PTI ONcoverage dr&0ahl] onkhe niére dnobilx €ap), anptlest)Setnsitdls R eAtrimdmieaid
"serving as an, ex(ggapl e, .instance, or illust r,éaa;i on." Any enbodi nent
descri bed héY&ivR 'Wét;i‘ CafMeraEs ahich eyl rhaﬁey sipto g2ty Sistltapeayslys

preferred orAGdYaRLAPROMS: QMas PR ade iR AHIABRE Snd/or unicast PA&ds, wherein
Vari ous enbodi ments are now described with reference to the draw ngs,

wherei n |iké dagf graapces matmmapﬁ datﬂéh%tsc@a heoofr inflenendant |r¢deptian Bigsent 40 2
throughout. la.the fallQw f"g&@g’{%i 't}slfﬁ;the Eés%fg{a%g LRASEHaPhasc station can be

expl anati on,” nuner ous Specl re orth 1'n order
provi de a t hoerestghirurdarisg aneli mgre dfiancme aralltbe date straansneanbigittet tfromathe

be evident, ,however, at .such odi nent (s). may.b racticed w.t hout
t hese speci P?Sc?m%%tfoé"r I i“ﬂ(efvﬁeb?ﬁg&qﬁn@f@%%éﬁn) wsﬁj}tkﬁ%gﬁo gkfer ﬁ%spusttaé@naq{d
devi ces ar e apdtasindbile Mrotial dinagea sy fanhe Batiwden aho ofhdtiysicihnaturces are

descri bi ng one or npre eg@ogi ment s. [0023] Referring to FIG 1,
a multiple &%@ed vilises gsdedyfHuni cati on 100 system according to one

embodi ment i s il lgedyy atRferalfl) ACHRSSssP EﬁplelQe%erA%‘aminﬁlﬁ#cms s | @lne

antenna groups, one Including 104 and 106, anot her |ncLudin% 108 and
110, and an Saidiangosplalsuppiet ermgnigation dprgmattiple wiselpysaprminalynEgeht tgpminal

antennas. ar &, SHaW k0 3E0oARbEMIR HidHDvia RGN Shons TR e Blwd:EYRE FL)

and reverse link (RL). The forward link (or downlink DL) refers to the communication

link from the base stations to the terminals, and the reverse link (or uplink UL) refers to



[ 0026] An access point may be a fixed station used for conmmuni cating
with the termnals and may also be referred to as an access point, a
Node B, o er simlar termnology. An access t

al so be cx?ggﬁé%%%ccess term nal, user equiprment (UE) %g?”gmﬁ"?"e’ ebshsI
conmmuni cation device, termnal, access Bermnal or sonme other simlar
t er m nol ogy. [0027] FIG 2 is a block diagramof a M MO system
200 including an enbodi nent of a transmtter system 210 (al so known
as the accegs R@rinicafBe Bk TRAEE Sl QNEOBasE AlafiBnk MTANM RS AHEERA
termnal). At the transmtter system 210, traffic data for a nunber
of data str bﬁlﬁﬁlfw e piablisied viaratingle-Hntingle outk smlgnloin-gngleophersnmultipix)
data process( ul%&)laé out (MIM Oé. In an enbodi nent, each data stream
is transmtte over a respective transnt antenna. TX data processor
214 formats, codd@§08land NiNOrskseauespldye ntultgfld (/&) ttatsanif zmtcnﬂm:&nddmlaplc

T e RSB 0 A7 A SESTE ESRSRChAE SRR -

each data strsai oy Npecdeiiktdnphexesiapvbt Me@inied] alt@ M Shdiger@eiMhannels,
techni ques. The pilot data typically is a known data %attern that is

processed i Whighioo Fﬁﬁ‘?ﬁf‘éirfoélﬁdpa}’f*&ildﬁ’énﬂé’é@e&? Nsiiemiddei det - $peh afibeo
estimate the c onse. The nultipl exed coded dat
For each dals TLEPaarm e e TR et prengon. Jyr SUMapTRh ForaBue
on the nodulmirbel pefieiBnte. (Be., BERS HRRHKpuMalBl: Réatdvt ObiliES! Ecihed
for that data streamto, provide nodul ati on synbols. The data rate,
codi ng, andafidrnebdinsrsiontlitiencrraiedity be maultiplReiAngalt gag apgeisemiqpyes are

i nstructiongs;pepformed by processor 230. Instructions may be stored

in menory 232. [0030] The nodul ation synbols for all data
streans are t hen[ﬂﬁﬂﬂvl A8dINIQ SHStIK SMITVES ptivwes wision Apdex (WP handefiequency

Schem (6. guiogegy CRERDRY GReRY R S TRRR ST 6R B rol AR A e o

nmodul ati on srymdmi;smts rageads the Gald fite@nsyrrdgicar t(lﬂﬂ\t’li'R)eciiﬁ&ﬂtytﬁﬂmom@l”aﬂows

222t . In certal n _enbo ts rocessor 220

boant or i ng GRFBHELN o B dors i BHeC B P A o u o e A Bt bl
antenna fr oMbt pdihtero ey krahsinibigiaGortdidNSdh b @ forward lind WehkhulEgieh
transmtter 222 receives and processes a respective synbol streamto

provi de onea‘éfﬁn%?@aé(ﬁ%qbb’gatéli‘?g%&?%?m&hd further conditions (e.g.,

ampl i Fies, filtefpioandouppRY el ks ARA Rehds!dNRhSiulife RAHGHS, e
nodul at ed si gnal “sul tab? for 7 transm ssion over %VD anne
The NT nodubaticely s¢rgpiayesl: f subbandr astedikinge ead 28 2ersith rsobrginliz2 2t Imrssbhandn
transmtted t.hr h REC

0032 A r Ee i e BEDERRS 3y Al o I e lony R REE KR 1o p gty
recei ved bybhﬁmﬂhenﬂabbaﬁﬂ%:hédtﬂmggﬂnaﬂ&&o hmdeﬁehed necsi fregicatygRrelkbctive

from each antenna 2 provided to a re recei ver (RCVR

D5an ¢ hr ougRSBAE ESSh T BER bR skipratsl A Teatsgt Dokl et Gubged to
anplifies, and doymeahes ipah tike ERSPSGichY Band@4dh V 8veslignNaheduth®iraly 288
the conditioned signal to provi de sanples, and further processes the

sanpl es to Pf &vfeaRd & sdradueisyhepers schediling §H1S)s yFBwenet Repping is typically
[0033] An gﬁ,&@d RS qeﬁ&%OBotBQ@ldeana Qﬁt%ff&%ﬁcea&%gﬁpcma@ret *&eml\gR be
recei ved synbol "streans from NR recel vers base particul ar
recei ver prdessblentg pastohmi ﬁqmemy hoppirisd itk 2 gublood ewith Spateoty selective
streans. Th t. dul ates, deinterl eaves,
and decodesgegéﬁlq% O%gga%?g'rmﬁ%ggats%%g%o 'glg‘r%ecover the traffic data
for the data stream The processi ng by RX data processor 260 is

conpl ementary to that performed by %ﬂ}%@rocessor 220 and TX data
processor 214 at transmitter system tructions nmay be stored

in menory 272.  [0011] [ MRadHs ThR apMedse thi Prod¥BssadRd NBdheREART hid&icast
various types of information regarding the communication |ink and/or
messages deternuned by a subband and OFDM symbols of frames 1in which signals are
received. Embodiments include method, apparatus and processor-readable medium for

processing broadcast messages received over a wireless channel. A plurality of signals



[ 0043] The downlink physical channels include the follow ng channel s:
Common Pilot Channel (CPICH); Synchronization Channel (SCH); Common
Control CRgg d&&kCH) ; Shared Downlink (DL) Control S5
Mul ti cast mziﬁ’?’éf Channel (MCCH), Shared Uplink (UL) %??gﬁ?r%)ﬁt
Channel (SUACH); Acknow edgenment Channel ( ACKCH); Downlink (DL)
Physi cal Shared Data Channel (DL-PSDCH); Uplink (UL) Power Contr ol
Channel (UPCCH); Paging Indicator Channel (PICH); and Load | ndicator
Channel (LI gé)recewed and [bﬁﬁﬂéakt hBga %@|afert|%te(nlﬁh-)ed%ﬁih@@lgn?@@@ﬂcﬁ;@med by a
nd

i nclude the follow n ysi cal om Access Channel

Channel Quap#hbpnd ¢ %%@Mrsmbamé frapegpiam)ultrafraonens ke sgnglsmegeceived.

Requost Channel UG O o SR L) TRy oal bt o motesBRch Bfjees

( ULPSDCH) ; ma&mﬁdmﬁbﬂootov@anﬂmlcs(sma@@l including I 8jta into crror

According tq ct t he. pr.es nty i,scl osur.e provi.des !
B oadcase MFPTEAEIREE o 1S LRGN G- SSG0R Eefie B SPHREF Bone eolumps of the
BCMCS i s t herrsh@introf il6d¢ks @hd Bicddldd asd corlod eivbt dohaldilocke biciteagsoved. an | P

network. This Service | | ow users .t ecerv ariety of content
(e.g., vi deo/texbb 0185 Arirthensmeiretiodrisa mahad rl.gﬁrzf‘g&%w& Yore

Utra Mbil ¢,Bfa g@sdiﬁér'aﬁh Sicafles Q&H&@'Hﬁoﬁ%ﬁ@ﬁk%ag@s ih A&y iRN &S Bsthmunication

di scl osure are discussed in nore detail in the foll ow ng paragraphs.
[0046] Specisystem sEhe/mpided ighHcRRIBENESAPP VIS M§siaat CABRIHNE 4 PessagcID
communi cat i S ess nigat

plurality o ﬁogée}é{elg?%ga?? egr?\ég S%A%E 2 Sl ef?i:i/% ?ﬁlﬁ d?@%%}% nba?%cg?thﬁ%dﬁla
a wreless antfnmn‘nlrouanmsagenadwumeopéri@gwahqhamea ideoidiog st mpalok etf Idgica

Th . e
o Tel obs | cofEEarrb Ehpl bk B RS A bfrae ol indisatin,
i ncl ude, bubfaemehbaodf IBBARIS dEtUpyediat bidiltBHmeSagddeVithe Jvthc®db message is

sporting events, and the |ike. The specific type of content
transnitted®g PRI | e stations may include a wide array of

nul ti-media datajoeayrh saset %Ittheraé&%&hm&ltcfdéfuﬁes Shr @ﬁ!ﬂd@& ‘ﬁ')rdﬁﬁbceﬁin%
The content is typr cally generated by a content provider and

broadcast t §rqaHeasippishees $ecgtvice ayeriaiairelesy b‘h@mﬁb elhegppdiatup mcturie&ﬁ weciver

service over C 0 g
System - eoRghgoN R EHAIRL Y SRR D SR SRETITIALE, @ gormine
packet streavhidhhef theasmgriaks mesbqnds (matr leadii cgﬂqénoadam mqeegkatesighatedby he

access networ t er m nal Var.i oys .channel s ovj de
support T or AR PEDRLE RN pEh A SR it e nRh e
Broadcast and Multicast Services Channel which further i ncl udes

br oadcast physical channels cast i cal nn [ 0048]
The Forward Broadcast aH@Rﬂﬂfpﬁggﬁngg?vr QTE%Qﬁﬁéyl é§r|es packet s
cont ai ni ng cont epiozgpn@r@t edfrafs GORLRINe 8Qk¥elireltiecdRWREMion system
Broadcast and Miulticast Services Channel can carry forward |ink

si gnal i ng mBsxugjes tapararbediseenby t he broadcast protocol structure of
FIG 3. FIG 3 "rédi% RlAz Esahggaé(dlg%r%rcﬁ Euﬁun*?&ﬁb sPEREEARing to an

protocol suite o ucture ccordance wt I ouUs
enbodi nent s enBediercat.| y, the br oadcast pr otocol s may i ncI ude:

Br oadcast Contr ol t h cast r ot ocol

defi nes proceduré%datlg %&?03 1(‘?021}1?0];Cfa “%“P us" &% é)catrg%rcrad‘faﬁ{e)prE%tﬁé?laf’ml%th
of the broadeasding bolandaedimehat a system such as BCMCS Fl ow

Gofi nes a BrondoiSpariiet ot & FHSeaGE MiBRdEaMCY BN Rdeatng o an
Tunnel i ng Preg;bggl%en§04 The Broadcast Inter-Route Tunneling Protocol
perfornms tunnelin '? %ackets generated by the unicast Routes on the
Broadcast Physi c&#018h Bhstsensn Paeksentednblork gwiucyre of opuierepde

(PCP) 306: Eé&rﬁhgﬂ%aéﬁboﬁﬂﬁéﬁ%t Consol i dation Protocol perforns

[0020] FIG. 6 illustrates a variable rate transmission scheme in accordance

with an embodiment.



[ 0053] A Broadcast-Milticast Service Flow identifier (BCMCSFl ow D)
identifies a Broadcast-Milticast flow (also called a BCMCS Fl ow). The
content o ! BCMCS Fl ow may change with tine. A IS
anal ogousf“{(gz%k/gll%ﬁsgzl e multimedia flow. The contents of g%%\l}@é&\é?%w
are not divided across nultiple |ogical 5channels. [ 0054] As
stated, the Broadcast MAC Protocol 310 contains the rul es governing
the operation and the timng of the Forward Broadcast and Milti cast
Servi ces Channel . The Br oadcagip M. Piretipd¥ON ecei ves Broadcast
Packet Consolidation Protocol (PCP) packets fromthe Broadcast
Security Protocol003ds. Tieawerdpgewenlanye seisod eringmmagn “mirgag exat example,
Security Pr L Scdesti . - Logi:

The. Br oadoant SNRC br o aafe 3167 ol tinie dRBAr Aakis A5 &8 i hor
addi ng, f or n@xsenlyep banomtrial asReefdrSodradvamtapooes dvor ¢the qoEbpH imzadts.

destined for the i cal .channel .. The Broadcast. Pr.ot ocol 31Q thus
Feduces t he ad: RUEF il AEhamblE EE0RRY “iseMit, R PaPiepct' %o e
[ 0055] Br oad@asigsf Woeksin My rdfercidaettrdloard uBaNESettogilike elraiasthrodgiout.
BCMCS | ogi ¢ char}&?l .may be trargsrritted ofn alg aggregati on of _Broadcast
Physi cal  ChHhi€['el0%ERE HOSGHPHMe ‘Y JUMage A1 sHP3RatBR o BiRASYS PRGEF dgpils are
Channel s maye &R S4&! 1Y pfRdALhSiougle SndYstéhd®lgMI one or more embodiments. It
(Sub-band-Interlace-Miltiplex Triple). Broadcast nulticast system

( BOMCS)  t r ams¥i bssevidest, droaveiverd dhed dueth emhedimens(s) unay b¢ pzaviiecd wrbont these
ultrafrane i .S1.5.:Qf , ,s%@z_ Lnterl i . -
physi cal |a er@ftﬂsC u&pezarﬂg'r alﬁeds?w%td&%’o 6%[6?‘?1% %@g%ﬂ[r %goaglda%gﬁté s t9 E:eﬁlgWn =
physi cal | oblatk dagem foogicakdecthdamléhts demnbing cobtannedmbbdmeassanpl e,
from an associ at rogdcast Ov, ad Channel . Up tqg four, for .1
exanp! 6, B oade a8, oRHEA RS e PATAIS et weRew vrippifpod doo
sEeci fi eﬂ h%Fs&iérﬂa&wrcﬁﬂgeto\ﬁﬁégﬁ%?einwufﬁ%stﬁhe. S‘Qf[ac@(fjss Bbmsi}@zg{AR,)hﬁm@bs
t hat each Broadcast Overhea annpe| addresses is denote a

Physi cal ChaRWEING 8Rifine SiRESe OFe By _d’cngk@%oaﬁdvl&éué%ﬂt@rd?ﬁleﬁ%){@% anh 10,
Broadcast Oyef heathifhanielRide 1ansni i i8dopIg! it oafy ilankenfifart QA Bor
informati on about the |ogical” channels transmttéd on ultrafranme k+1.
Each Physi cgdolimaiened moupgiovwsser. merqarfever anfpagas mespbe utilized for each antenna

NumQut erfra er i f ; ;Mg .
NumQut er fr agﬁ)@g’er U%C{e%sg%lr%gﬁr% 1f:6U , )Z{ng?% or ?Ja 2t oagnlteélg?s (lzkzaﬁ%‘ielu?’n
an ul traf r ambercantdoeast 1dreudi it1 # edinonic enfeertipn ou h@cssr tamenasld 6 oivat Bdward

wi th the Physi Channel.G oupi . .. [0057]. Regardi.ng subband.

" oxi e, ok G3b SRS PtBisetin o Bgkee Lerguret gyl Heye e linie 115
of the Broadgeast tamthaMibl isCiaSdonS@iVdaties with aheheds' 88 dnd 188, *h&ENkiSnnas
subband herein. The | ocation of these BCMCS subbands is adve_rngi sed.
Note that séPe2pd 10%&eesrpbipamation feypcsran trmingliatd oxsdr forvsrd link g6 and

hence not b%c%@%f@rﬂa@iﬁn%ﬁ@a&é@ﬂ&%&ﬁh@@ ovértefseidt fuafh amp Eﬁ?em,
BCMCS subbands are i1 ndexed by U trafranmeResourcesl ndex are numbered

fromO to NovrReswigitas PaleU i Pafl2Gmb24 and Wae mabiysiec differeny direquenpinss fan
whi ch BCMCS i rott : jon. | i i e
yercor Cosupe RS 3 SAAE SRR AVl LKA 0
| ower. |f nosed yheversedmkBCRCS subband is present in a physical |ayer

frane, then each band .i s nunbered in j.ncreasin rder. .
10058] Aot an s aIPE°* Blon Sy P ESiga, M ARR T i e e sususie
bei ng 128 hegmpahicse any BNefirrddan|8cesectot pr éikeiiced pamta 1K dnbolintent,
4. The reserved subbands are represented by hashed boxes, while the
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stream to provide one or more analog signals, and further conditions (e.g., amplifies,

filters, and upconverts) the analog signals to provide a modulated signal suitable for
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214 at transmitter systern 210. Instructions may be stored in memory 272.

[0034] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message is then processed by a TX data processor 238, which also receives traffic data
for a number of data streams from a data source 236, modulated by a modulator 280,
conditioned by transmitters 254a through 254r, and transmitted back to transmitter
system 210.

[0035] RX data processor 260 may be limited in the number of subcarriers that
it may simultaneously demodulate, e.g., 512 subcarriers or 5 MHz, and such a receiver
should be scheduled on a single carrier. This limitation may be a function of its FFT
range, e.g., sample rates at which the processor 260 may operate, the memory available
for FFT, or other functions available for demodulation. Further, the greater the number
of subcarriers utilized, the greater the expense of the access terminal.

[0036] The channel response estimate generated by RX processor 260 may be
used to perform space, space/time processing at the receiver, adjust power levels,
change modulation rates or schemes, or other actions. RX processor 260 may further
estimate the signal-to-noise-and-interference ratios (SNRs) of the detected symbol
streams, and possibly other channel characteristics, and provides these quantities to a

processor 270. RX data processor 260 or processor 270 may further derive an estimate
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of the “operating” SNR for the system. Processor 270 then provides channel state
information (CSI), which may comprise various types of information regarding the
communication link and/or the received data stream. For example, the CSI may
comprise only the operating SNR. The CSI is then processed by a TX data processor
238, modulated by a modulator 280, conditioned by transmitters 254a through 254r, and
transmitted back to transmitter system 210.

[0037] At transmitter system 210, the modulated signals from receiver system
250 are received by antennas 224, conditioned by receivers 222, demodulated by a
demodulator 240, and processed by a RX data processor 242 to recover the CSI reported
by the receiver system. The reported CSI is then provided to processor 230 and used to
(1) determine the data rates and coding and modulation schemes to be used for the data
streams and (2) generate various controls for TX data processor 214 and TX processor
220. Alternatively, the CSI may be utilized by processor 270 to determine modulation
schemes and/or coding rates for transmission, along with other information. This may
then be provided to the transmitter which uses this information, which may be
quantized, to provide later transmissions to the receiver.

[0038] Processors 230 and 270 direct the operation at the transmitter and
receiver systems, respectively. Memories 232 and 272 provide storage mediums for
processor-executable program codes and data used by processors 230 and 270,
respectively.

[0039] At the receiver, various processing techniques may be used to process
the Ny received signals to detect the Ny transmitted symbol streams. These receiver
processing techniques may be grouped into two primary categories (i) spatial and space-
time receiver processing techniques (which are also referred to as equalization
techniques); and (i) “successive nulling/equalization and interference cancellation”
receiver processing technique (which is also referred to as “successive interference
cancellation” or “successive canceliation” receiver processing technique).

[0040] While FIG. 2 discusses a MIMO system, the same system may be
applied to a multi-input single-output system where multiple transmit antennas, e.g.,.
those on a base station, transmit one or more symbol streams to a single antenna device,
e.g., a mobile station. Also, a single output to single input antenna system may be

utilized in the same manner as described with respect to FIG. 2.
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[0041] The symbol streams are then transmitted and received over channels.
In an aspect, logical channels are classified into Control Channels and Traffic Channels.
Logical Control Channels comprises Broadcast Control Channel (BCCH) which is a
downlink (DL} channel for broadcasting system control information. Paging Control
Channel (PCCH) which is a DL channel that transfers paging information. Multicast
Control Channel (MCCH) which is Point-to-multipoint DL channel used for
transmitting Multimedia Broadcast and Multicast Service (MBMS) scheduling and
contro] 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.

[0042] In an aspect, Transport Channels are classified into downlink DL and
uplink UL. DL Transport Channels comprises a Broadcast Channel (BCH), Downlink
Shared Data Channel (DL-SDCH) and a Paging Channel (PCH), the PCH for support of
UE power saving {DRX cycle is indicated by the network to the UE), broadcasted over
entire cell and mapped to physical layer resources which can be used for other
control/traffic channels. The UL Transport Channels comprises a Random Access
Channel (RACH), a Request Channel (REQCH), a Uplink Shared Data Channel (UL-
SDCH) and plurality of physical layer channels. The physical layer channels comprises
a set of DL channels and UL channels.

[0043] The downlink physical channels include the following channels:
Common Pilot Channel (CPICH); Synchronization Channel (SCH); Common Control
Channel (CCCH); Shared Downlink (DL) Control Channel (SDCCH);, Multicast
Control Channel (MCCH), Shared Uplink (UL) Assignment Channel (SUACH);
Acknowledgement Channel (ACKCH); Downlink (DL) Physical Shared Data Channel
(DL-PSDCH); Uplink (UL) Power Control Channel (UPCCH), Paging Indicator
Channel (PICH); and Load Indicator Channel (LICH).

[0044] The Uplink (UL) Physical Channels include the following: Physical
Random Access Channel (PRACH); Channel Quality Indicator Channel (CQICH);
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Format s Paclggl ifdideabut need not necessarily be limited to, news, movies, sporting events, and
the like. The specific type of content transmitted to the mobile stations may include a
wide array of multi-media data, such as text, audio, picture, streaming video, etc. The
content is typically generated by a content provider and is broadcast to the mobile
stations that subscribe to the particular service over a broadcast channel of the wireless
communication system.
[8047] The broadcast packet data system provides a packet stream that can be
used to carry higher layer packets from the access network to multiple access terminals.
Various channels provide support for implementation of the BCMC service including a
Forward Broadcast and Multicast Services Channel which further includes broadcast
physical channels, broadcast logical channels.
[0048] The Forward Broadcast and Multicast Services Channel carries packets
containing content generated by a content server. The Forward Broadcast and Multicast
Services Channel can carry forward link signaling messages generated by the broadcast
protocol structure of FIG. 3. FIG. 3 illustrates a block diagram of a basic broadcast
protocol suite or structure 300, in accordance with various embodiments. Generally, the
broadcast protocols may include:
Broadcast Control Protocol 302: The Broadcast Control Protocol defines

procedures used to control various aspects of the operation of the broadcast
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packet data system, such as BCMCS Flow registration requirements. The

Broadcast Control Protocol also defines a Broadcast Parameters message.

Broadcast Inter-Route Tunneling Protocol 304: The Broadcast Inter-Route

Tunneling Protocol performs tunneling of packets generated by the unicast

Routes on the Broadcast Physical Channel.

Broadcast Packet Consolidation Protocol (PCP) 306: The Broadcast Packet

Consolidation Protocol performs framing of higher layer packets and

multiplexes higher layer packets and signaling messages.

Broadcast Security Protocol 308: The Broadcast Security Protocol provides

encryption of Broadcast Packet Consolidation Protocol payload.

Broadcast MAC Protocol 310: The Broadcast MAC Protocol defines procedures

used to transmit via the Forward Broadcast and Multicast Services Channel. The

Broadcast MAC Protocol also provides Forward Error Correction (FEC) and

multiplexing to reduce the radio link error rate as seen by the higher layers.

Broadcast Physical Layer Protocol 312: The Broadcast Physical Layer Protocol

provides the channel structure for the Forward Broadcast and Multicast Services

Channel.

[0049] The Forward Broadcast and Multicast Services Channel can also carry
payload from other routes. The Forward Broadcast and Multicast Services Channel has
a forward link, but does not have a reverse link. Forward link messages may be sent for
transmission directly on the Forward Broadcast and Multicast Services Channel or are
tunneled through an Inter-Route Tunneling Protocol of a unicast route. Reverse link
messages may be tunneled through the Inter-Route Tunneling Protocol of a unicast
route. The Forward Broadcast and Multicast Services Channel consists of Broadcast
Physical Channels and Broadcast Logical Channels. Broadcast-Multicast Flows (also
called BCMCS Flows) as well as the signaling messages destined to the Forward
Broadcast and Multicast Services Channel are associated with Broadcast Logical
Channels and are transmitted over Broadcast Physical Channels.

[0050] The Broadcast Physical Channels consist of several sub-channels
called interlace-multiplex pairs. The structure of the interlace-multiplex pairs may be
different across sectors. The Broadcast MAC Protocol and the Broadcast Physical

Layer Protocol describe the structure of Broadcast Physical Channels.
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[0051] A Broadcast Logical Channel (also called a logical channel) refers to a
set of one or more interlace-multiplex pairs of the Broadcast Physical Channel
associated with a sector over which broadcast content is transmitted. Each logical
channel carries one or more BCMCS Flows. An interlace-multiplex pair associated
with a sector can be assigned to at most one logical channel.

[0052] A logical channel is identified by a pair of the form (sector, BCIndex)
where a sector is identified by the pair (Sectorld, BCMCS Channel). BCMCS Channel
refers to the frequency assignment associated with a single Channel. BCIndex refers to
the value corresponding to the first physical layer frame, among the set of all physical
layer frames of the set of interlace-multiplex pairs associated with the logical channel,
which occurs on or after frame index zero.

[0053] A Broadcast-Multicast Service Flow identifier (BCMCSFlowlD)
identifies a Broadcast-Multicast flow (also called a BCMCS Flow). The content of a
given BCMCS Flow may change with time. A BCMCS Flow is analogous to a single
multimedia flow. The contents of a BCMCS Flow are not divided across multiple
logical channels.

[0054] As stated, the Broadcast MAC Protocol 310 contains the rules
governing the operation and the timing of the Forward Broadcast and Multicast Services
Channel. The Broadcast MAC Protocol 310 receives Broadcast Packet Consolidation
Protocol (PCP) packets from the Broadcast Security Protocol 308. Each packet
received from the Broadcast Security Protocol 308 is destined for one Broadcast Logical
Channel. The Broadcast MAC Protocol 310 forms an error control block by adding, for
example, an outer Reed-Solomon code to the payload destined for the logical channel.
The Broadcast MAC Protocol 310 thus reduces the radio link error rate as seen by the
higher layers.

[0055] 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). Broadcast multicast
system (BCMCS) transmissions are indexed in units of ultraframes. Each ultraframe
consists of a number of subzones and interlaces of 48 physical layer superframes.

[0056] TInformation about the physical location of logical channels can be

obtained, for example, from an associated Broadcast Overhead Channel. Up to four, for
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example, Broadcast Overhead Channels are allowed per ultraframe as specified herein
by the variable NumBOC. The set of Physical channels that each Broadcast Overhead
Channel addresses is denoted by a PhysicalChannelGroupi, where i can take on values
from 0 to 3. The Broadcast Overhead Channels transmitted on ultraframe k can contain
information about the logical channels transmitted on ultraframe k+1. Each
PhysicalChannelGroupi can be partitioned into NumOuterframesPerUltraframes
outerframes, where NumOuterframesPerUltraframei = 1, 2, 4, or 8. Each logical
channel in an ultraframe can be transmitted once every outerframe associated with the
PhysicalChannelGroup.

[0057] Regarding subband indexing, each 128 hop ports of a Physical Layer
frame that is part of the Broadcast and Multicast services is referred to as a BCMCS
subband herein. The location of these BCMCS subbands is advertised. Note that some
of these hop ports may map to guard carriers, and hence not be usable for data
fransmission. In each ultraframe, the BCMCS subbands are indexed by
UltraframeResourceslndex are numbered from 0 to NumResourcesPerUltraframe - 1.
The physical layer frames on which BCMCS is permitted can 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 subband is numbered in increasing order.

[0058] As an example, consider a 5 MHz deployment with each resource
being 128 hop ports and one interlace, represented as a box in FIG. 4. The reserved
subbands are represented by hashed boxes, while the BCMCS subbands are hashed
boxes with an index. This index is referred to as the UltraframeResourcesindex. In
FIG. 4, four subbands are illustrated as being reserved per cight interlaces, of which
three are assigned to BCMCS.

{0059] The outer Reed-Solomon code uses an error control block structure as
shown in FIG. 5. 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.

[0060] The payload packets on the Broadcast Logical Channel (BLC) are
protected by the outercode and it is possible for each block of BLC data to have an

outercode. In operation, the outer control code, described above, has a span of S
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ultraframes of BLC with a BOC period, N, where S is a multiple of N. The ECB of the
BLC is formed from a sequence of S consecutive ultraframes, for UF #, where ¢ mod §=
0. IfN | S, the parameters of the traffic broadcast overhead channel (BOC) change on
the ECB boundaries.

[0061] A sequence of BPC packets (or crasures) on the BLC over S
ultraframes is written row-wise into a matrix of R rows and C columns. Any missing
entries are filled with all zero packets. For best diversity, the ultraframe hard decisions
should all be buffered. Each submatrix of R rows x 1 byte is equal to the received
codeword of (R, k) Reed-Solomon code and is compatible with an enhanced broadcast
multicast service.

[0062] The time span of the error correction block is as follows. The
minimum switching time for broadcast logical channel is proportional to the span of the
ECB, which is S ultraframes. The smaller the value of S, the faster the switch may take
place. Over a longer period of time the data rate of the broadcast logical channel
approximates the average rate. If the broadcast logical channel is fixed for longer
periods of time, overhead may be improved. S also increases the Reed-Solomon code,
increasing diversity. For non-streaming applications, longer error correction blocks are
needed. While for streaming applications, shorter error correction blocks may be used
in order to achieve beiter switching times.

[0063] Each row of the error control block forms the payload for Broadcast
MAC packets for a given logical channel, which is transmitted in Broadcast Physical
Layer packets assigned to the logical channel in time order at the start of transmission of
the Broadcast Physical Layer packets. In effect, the error control block is a matrix 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).

[0064] 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,

[0065] FError control blocks are generated as described in the following

paragraphs. The access network segments the transmission on a logical channel mto
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error control blocks (ECB). Each error control block can begin with zero or one MAC
packet received by the BCMCS MAC.

[0066] The access network then fills data into the error control block in rows.
The access network applies Reed-Solomon coding along columns of the error control
block. The access network transmits the error control block on the Forward Broadcast
and Multicast Services Channel in rows. Each Error Control block contains N rows and
MACPacketSize columns. The top K rows of the error control block can contain
payload from the served protocols or stuffing packets. The bottom R = N - K rows of
the error control block can contain Reed-Solomon parity octets. The length of each
Reed-Solomon code word can be N octets. Each error control block can consist of one

Reed-Solomon code word.

The Reed-Solomon code is specified as a (N, K, R) code. N, K and R are

defined as follows:

1. N = Number of octets in 2 Reed-Solomon code word. The value of N can
be as defined in C.S0084-1, Physical Layer for Ultra Mobile Broadband
(UMB) Air Interface Specification, incorporated herein by reference.

2. K = Number of data octets in a Reed-Solomon code word. The value of
K can be as defined in C.S0084-1, Physical Layer for Ulfra Mobile
Broadband (UMB) Air Interface Specification, incorporated hercin by

reference,

3. R =N - K = Number of parity octets in a Reed-Solomon code word. The
value of R can be as defined in C.S0084-1, Physical Layer for Ultra
Mobile Broadband (UMB) Air Interface Specification, incorporated

herein by reference.

Each row of the error control block can form the payload for one or more
Broadcast MAC packets. A logical channel can 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.
[0067] Data from the error control blocks is transmitted using Broadcast MAC
packets. [Each row of an error control block is carried using MACPacketSize-bit

Broadcast MAC packets. Stuffing packet(s) may be appended to make the number of
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[0069] Regarding the indexing of physical resources, each
PhysicalChannelGroupi is specified by a number of BCMCS subbands
NumOQuterframeSubbandsi, where NumOuterframeSubbandsi is a multiple of
NumQuterframesPerUltraframed, and / can take on wvalues from 0 to 3.
NumPhysicalResourcesi is defined to be the integer defined by
NumOQuterframeSubbandsi  / NumOuterframesPerUltraframei.  These BCMCS
subbands per Physical Layer group are, for example, numbered sequentially (in
increasing order of the BCMCS subband number) from 0 to NumPhysicalResourcesi — 1
for each of the PhysicalChannelGroupi corresponding to each outerframe belonging to
the PhysicalChannelGroupi. The pair (Outerframelndexi, PhysicalResourcelndexi) thus
has a one-to-one mapping with UltraframeResourcesIndex. Each such BCMCS
subband is denoted as NumOuterframeSubbands/ is chosen to be a multiple of
NumOQuterframesPerUltraframei.

[0070] Each PhysicalChannelGroupi, the BCMCS resources assigned to each
outerframe are determined by the following pair(s): Offseti and Period;. Let k denote the
index of BCMCS subband in an outerframe. Every BCMCS subband such that k =
Offseti (mod Periodj) can be part of PhysicalChannelGroupi. Note that a
PhysicalChannelGroup: can consist of a number of such (Offset/, Period/) pairs as
defined by NumOffsetsPerGroupi forj = 0, 1, ..., 15. Note that this can lead to certain
unused BCMCS subbands at the end of the superframe, as NumPhysicalResourcesi is a
multiple of Period j. Further note that a given (Offsetj, Periody) pair can belong to
multiple Physical Channel Groups. In this case, the Broadcast Overhead Message of
multiple Physical layer Groups can address the same logical channel. This scenario is
useful when the single frequency network (SFN) coverage of the logical channel is
different from the SFN coverage of the Broadcast Overhead Channel.

[0071] Regarding indexing physical resources, each Forward Broadcast and

Multicast Services Channel consists of a number of Physical Layer resources, consisting
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message. The BroadcastChannellnfo message transmitted by a sector contains the
logical to physical channel mapping information for that sector. The access network
can transmit the BroadcastChannellnfo message with the broadcast MACID as a unicast

message over every superframe j such that j mod NBCIPeriod = NBCIPerod-!
(wherein N [Period 18 the period of repetition of the BroadcastChannellnfo message

(in units if superframe) and may have a constant value, for example, of 240). The
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transm ssion, which is denoted by PilotToDataRati 0. Table 4. Default
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Transm ssion- Fo f(ﬁ%] P%&iﬁ@?f 4h Yo ABhe Qb dorfroBbiBeidfofms the payload for
one or more Broadcast MAC packets. Furthermore, a logical channel can use error
conirol 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.

[0076] The access network adds stuffing packets to Broadcast PCP packets if
necessary to make the payload equal to K rows as described above. These packets
contain an all zero payload and are not to be passed to the Physical layer, and hence not
transmitted over the air.

[0077] Each row of the error control block forms the payload for Broadcast
MAC packets for a given logical channel, which are transmitted in Broadcast Physical
Layer packets assigned to the logical channel in time order of the start of transmission
of the Broadcast Physical Layer packets.

[0078] Regarding transmission formats, for each Broadcast Physical Layer
packet, the Broadcast MAC Protocol provides a transmission format to the Broadcast
Physical Layer Protocol. A transmission format defines a set of parameters of a
Broadcast Physical Layer packet. The access network assigns a transmission format to
each logical channel. For all Broadcast Physical Layer packets associated with a given
logical channel, the access network uses the transmission format that is associated with
that logical channel. The transmission format of a Broadcast Physical Layer packet may
be of one of the following two types, namely the Broadcast Overhead Channel
Transmission, or the Broadcast Transmission Formats

[0079] The Broadcast Overhead Message transmitted on the Forward
Broadcast and Multicast Services Channel is associated with the transmission format of
the Broadcast Overhead Message. A logical channel transmitted on the Forward
Broadcast and Multicast Services Channel is associated with the broadcast transmission
format, A basic broadcast transmission format is identified by its packet format index.
Each packet format index corresponds to a packet size, rate set, radio configuration, and
modulation order.

[0080] An example of the transmission formats for the Broadcast Overhead
Channel are shown in Table I. The spectral efficiencies correspond to the number of

outerframes per ultraframe. The modulation order is 2 in all cases. Note, for example,
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that the number of OFDM symbols (NumOFDMSymbolsPerBOC) required for the

transmission

of the Broadcast

Overhead Channel can be found by

NumOFDMSymbolsPerBOC = Packet Size / 99.

Table 1. Broadcast Overhead Channel Transmission Formats

Packet

Format Index Paf:ket Rate Set Radio _ Spectral Efficiency (per outerframes in an ultraframe)
Size Configura-tion i 5 n 2
0 99 1/2/3/4 1 1.021 0510 0.255 0.128
1 99 1/2/3/4 2 0.421 0.211 0.105 0.053
2 198 1/2/3/4 1 1.021 0.510 0.255 0.128
3 198 1/2/3/4 2 0.421 0211 0.105 0.053
4 495 1/2/3/4 1 1.021 0.510 0.255 0.128
5 495 1/2/3/4 2 0.421 0.211 0.105 0.033
6 792 1/2/3/4 1 1.021 0.510 0.255 0.128
7 792 1/2/3/4 2 0.421 0.211 0.105 0.053

[0081] Regarding physical resources, for BCMCS data, the number of bits
(including PAD and FCS bits) carried by a Broadcast Physical Layer packet is called its
Packet Size and denoted by Ngat4. The Span of a packet is defined to be the number of

transmissions that are allowed for the packet. A Rate Set within a given Transmission
Mode is defined by two parameters; The BCMCS subband configuration of the first
BCMCS subband of a packet and the packet size. A broadcast transmission format, also
called the BCMCS Transmission Format, is defined by a Packet Format Index and the
number of transmissions. Within each transmission mode, there are, for example, four
rate sets referred fo as Rate Sets 1, 2, 3, 4. Each rate set contains two Radio
Configurations in addition to the unicast numerology, which can be used for the third
transmission. In this case, the first and second transmissions are sent using broadcast
numerology, while the third transmission occurs with unicast numerology.

[0082] The Transmission Formats are shown in Table 2. Two BCMCS
Transmission Formats are rate-compatible if and only if they have the same packet
format index, but have possibly different Spans. The packet format consists of four bits.
These four bits index the spectral efficiency and the modulation format to be used for
each HARQ transmission of a data packet. Note that the default maximum number of
transmissions is three (in this case, the Span is three), however a sector can choose to
transmit once or twice as well for each packet format index. In this case, its Span is set

to one or two respectively.
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[0084]

Regarding Forward Broadcast and Multicast Services Channel

Transmission from Multiple Sectors, the Forward Broadcast and Multicast Services

Channel is particularly suitable for a single frequency network (SFN) transmissions in

which all sectors in a given broadcast coverage arca synchronize their broadcast

transmissions and transmit the same waveform (with the exception of sector-dependent

delay and complex gain) over the air during the time intervals allocated to the Broadcast

Physical Layer packets. At the access terminal’s antenna, all transmissions that arrive

from the participating sectors combine to appear as a single transmission that goes

through a multipath channel with possibly large delay spread between the first and the

last arriving paths.

[0085]

Furthermore, the access network may be configured so that adjacent

sectors broadcasting the same content on the same resources may use transmission
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same content. Thc BroadcastChannelInfo message transmitted by a sector specifies the

transmission format of the corresponding logical channel.

[0086] FIG. 6 illustrates a variable rate transmission scheme in accordance

with an embodiment. FIG. 6 shows the rate compatible transmission scheme, in which

Cell A uses a transmission format with a span of 2 BCMCS subbands, while cells B and

C use a rate-compatible transmission format with a span of 3 BCMCS subbands. Cell A

may choose to transmit a supercast packet in the free slot as illustrated in FIG. 6.

[0087] The access network can determine the values of the following

parameters for cach logical channel transmitted on the Forward Broadcast and Multicast

Services Channel:

Period: The Period parameter assigned to a logical channel is greater than or
equal to the Span of the transmission format of that logical channel. If the
Period is greater than the Span of a Packet Format Index, the access network
can wait until the next period to transmit the next BCMCS packet. The
access network may use this available slot(s) for supercast transmissions as
illustrated in FIG. 6.

FDSSeed: Frequency-domain spreading seed. A 10-bit binary number used
in frequency-domain spreading.

PilotStagger: A parameter used in pilot tone insertion. PilotStagger is a
content dependent parameter: For different contents broadcast at the same
time, the access network should assign different values for the PilotStagger
parameter.

Pilot-to-Data Power Ratios: Defined below.

Modulation Layer: This parameter specifies whether the logical channel is
transmitted on the base layer or the enhancement layer if hierarchical
modulation is supported.

[0088] For every Broadcast Physical Layer packet, the Broadcast MAC

Protocol can provide the values of the following parameters to the Broadcast Physical

Layer Protocol:

FDSSeed of the logical channel served by the Broadcast Physical Layer
packet.

PilotStagger of the logical channel served by the Broadcast Physical Layer
packet.
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DCPDROffset and the in-use pilot-to-data-ratio (PDR) parameters of the
logical channel served by the Broadcast Physical Layer packet as defined
below.

ModulationLayer of the logical channel served by the Broadcast Physical
Layer packet.

[0089] Regarding Pilot-to-Data Power Ratio (PDR) parameters, the term in-
use pilot-to-data-ratio (PDR) parameters of a logical channel associated with the
Forward Broadcast and Multicast Services Channel can be represented by 4-bits and

interpreted as follows:

Let Z be the value of the 4-bit representation of a parameter when interpreted
as an unsigned integer. Then, the value of the parameter in dB is obtained as
0.5 x (Z - 4). For example, a value of -2 dB is represented as ‘0000’ and a
value of 5.5 dB is represented as “1111°.

The default Pilot-to-data Ratios for the Broadcast Overhead Channel associated

with the appropriate transmission formats are specified in Table 3.

Table 3. Default Pilot to Data Ratio of thg Broadcast Overhead Channel

BOC- PDRBOCDefault
Transmission- (dB)
Format
0 2
1 2

[0090] For each logical channel associated with the Forward Broadcast and
Multicast Services Channel, the access network can determine the values of the default
PDR parameters as follows. The access network determines the values of the default
Pilot-to-Data Ratios of each logical channel based on the BCMCS Transmission Format
of that logical channel according to Table 4. The pilot-to-data ratio for the first two
transmissions is denoted by BCMCSPilotToDataRatio, and may be different from the

third transmission, which is denoted by PilotToDataRatio.

Table 4. Default Pilot to Data Ratio of the Broadcast messages
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[0091] The BroadcastChannellnfo message, further described below, carries
information to indicate the in-use PDR parameters of logical channels. The access
terminals receiving broadcast content monitor the BroadcastChannellnfo message.
Other access terminals may ignore this message. For each logical channel associated
with the Broadcast and Multicast Services Channel, the access network can set the value
of a 1-bit parameter called BCMCSPDRProvidedForThisLogicalCh as follows:

If the BCMCS Transmission Format of the logical channel consists of a span of
two or less, the access network can set the
BCMCSPDRProvidedForThisLogicalCh parameter as follows:

o The access network can set the BCMCSPDRProvidedForThisLogicalCh
parameter to ‘0’ if the value of BCMCSPilotToDataRatio is the same as
the value of PDRDataDefault.

¢ (Otherwise, the access network can set the
BCMCSPDRProvidedForThisLogicalCh parameter to “1°.
If the BCMCS Transmission Format of the logical channel consists of a span of
3, the access network can set the BCMCSPDRProvidedForThisLogicalCh
parameter as follows:

e If al] of the following conditions are true, the access network can set the
BCMCSPDRProvidedForThisLogicalCh parameter to 0°:



26 Length Reservedl 0 - 7 (as needed) The access network can set
this field to Ox00. The access network can set this field as
appropria cess network can change this field | <khe
ot her fieﬁﬁ%m}gﬁ]tsa% Br oadcast Channel | nf o nessage changgéT%%gQ%gc@ss
network can set this field to the QCl Signature public data of the
Over head Messages protocol. The access network can set this field to
1" the indicate that all the subbands of all the reserved interl aces

are being used for BCMCG, 18SRnft FROAESPiIATHIREKaAR (B arkd hsSth ivelud
to "0 . If the All Reserveqlp ?ag%fzglﬁbpthbﬁrs?% frfhsmiskions.t hen the
s field herw se, th

access network can omt thi e access network can

include this field and getryut yA&e o diRordshuakath isBinc Aaet he arubhands

in these interlaces can bg Jo N ot} third BsEhi b ]Lnt erpretation

of BCMCSReservedl nterl aces Va u% e%er ve BC ° rllt Ieorn ‘aces 0000 O

0001 0, 1 0010 0, *1,0OtRerwise, the access network can set the
BCMCSPDRProvidedForThisLogicalCh parameter to “1°,

[0092] For every Broadcast Physical Layer packet, the Broadcast MAC
Protocol can provide a MAC Index to the Broadcast Physical Layer Protocol. The
Broadcast MAC Protocol can set the MAC Index t0 NproadeastGenericMACIndes-

[0093] The BroadcastOverhead message, further described below, carries
information to indicate the in-use PDR parameters of logical channels. The access
network sends the BroadcastOverhead message to provide the access terminal with the
mapping between logical channels and starting BCMCS subband on the Broadcast and

Multicast Services Channel. The format of the Broadcast Overhead message is

ilfustrated in Table 5.
Table 5. Broadcast Overhead Message
Field Length (bits)
MessagelD 8
BCISignature 16
NumLogicalChannels 8
NumlogicalChannels occurrences of the following two fields:
StartLocationj 8
Durationj 4
MessagelD The access network can set this field to 0x01.
BCISignature The access network can set this field to the Signature of
the corresponding BroadcastChannellnfo message.
NumLogicalChannels The access network can set this field to the number of
logical channels indexed by the Broadcast Overhead
Message.
StartLocationy The access network can set this field to the starting

location of logical channel ;7 in number of
PhysicalResourcesi.
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Durationy The access network can set this field to the number of
number of consecutive BCMCS subbands that the logical
channel j occupies as specified in Table 6.

Table 6. Description of the Durationj Field, where j is the Index of the Logical Channel

Durationj Burst Length (BCMCS subbands)
0000’ 1
‘0001° 2
‘0010° 3
‘0011° 4
‘0100’ 6
‘0101° 8
‘0110° 9
‘0111’ 12
‘1000’ 16
‘1001” 20
‘10107 24
‘1011° 32
*1100° 36
‘1101° 48
‘1110° 60
‘11171° 64

[0094] The access network sends the BroadcastChannellnfo message to
provide the access terminal with the mapping between logical channels and Broadcast
Physical Channels. The format of the Broadcast Channellnfo message is illustrated in

Table 7.

Table 7. Broadcast Channellnfos Message

Field Length (bits)

MessagelD 3
ProtocolSubtype 8
BroadcastChannelinfoSignature 16
QCISignature 20
AllReservedInterlaces 4
BCMCSReservedInterlaces 0 or4
NumBOC 2

NumBOC occurrences of the following fields:

| BCMCSFlowIDLength [2 |

| BCMCSOverheadFields | Variable l




1011 0,6 1100 2,4 1101 2,6 1110 4,6 1111 2, 4, 6
2008/ 118882PCT/ US2008/ 058071 27 NunBOCThe access network can set this

field to iwghfgiRshhe number of different Broadcast OvegRgasho
in each BCMCS ultraframne.

(and hence Physi cal

Channel groups) present

WO

els

BCMCSFI ow DLengt hThe access network careéset this field to one |ess

than the Length of t

access network can not set this field to

he BCMCS Fl ow I dentifier
'00'.

in units of octets.

The

BCMCSOver headFi el dsThe

access network can [ncfTudé this f1eld 11 thne Length |
BCMCSOver headFi el dsimctuded fietd s fnclruded and set to 1.

O herwi se, the acce metwork—canmonmt—this—fiegg-=t{7nchuded the
access network can Eli?be.w?fig as—def+ned—n Tablgtg.F/.“?insee‘;’eidled
specifies t | ogical to physical chanpel napping far..t 4 l.eal
channel s trg/%ésﬁ?gpgd on the Forwar d]il r%cgasgangg%élﬁga § tthfstt%é_%gjé@@'i ces
Channel . Repgfygiiigpaccess networ kegan, add reRsiyedadi (8 il ORdAr &°

appropriate.
BroadcastChannelInfoSignature The access network can change this field if any of
the other fields in the BroadcastChannellnfo
message changes.

QClISignature The access network can set this field to the
QCISignature public data of the Overhead
Messages protocol.

AllReservedInterlaces The access network can set this field to ‘1° the

indicate that all the subbands of all the reserved
interlaces are being used for BCMCS, else the
access network can set this field to “0’.

BCMCSReservedInterlaces If the AllReservedInterlace field is set to “1°, then
the access network can omit this field. Otherwise,
the access network can include this field and set it
according to Table 8. All the subbands in these

interlaces can be used for BCMCS.

Table 8. Interpretation of BCMCSReservedInterlaces

Value Reserved BCMCS Interlaces
0000 0

0001 0,1

0010 0,1,2
0011 0,1,2,3
0100 0,1,2,3,4
0101 0,1,2,3,4,5
0110 0,1,2,3,4,5,6
0111 3

1000 6

1001 0,2

1010 0, 4

1011 0,6

1100 2.4

1101 2,6

1110 4,6

1111 2,4,6




the length of the entire nmessage equal to an integer nunber of

octets. The access network can set these bits to '0'. The access
term nal GaR.d97pke these bits. Table 9 BCMCS Over head pEirgkshos/ossor
BCMCSFLowCount 8 NunQuterfranes 2 NunOf f sets 4 BOCTransm ssi onFor mat
0 or 3 BOCPDRPar anet erslncluded 0 or 1 BOCPi | ot ToDat aRati oRecord 0 or
Vari abl e FDSSeedNumvBBs 0 or 4 FDSSeedMSBs 0 or FDSSeedNumVBBs
NunmOf f sets occurrences of the followng fields: Ofset!4 Period/4 W
2008/ 118882RGHHIR2008/ 058071 2&he access network can set this field to indicate the

mimber of different Broadcast Overhead Channels (and
hence Physical Channel groups) present in each BCMCS
ultraframe.

BCMCSFlowIDLength The access network can set this field to one less than the
length of the BCMCS Flow Identifier in units of octets.
The access network can not set this field to ‘00°.

BCMCSOverheadFields The access network can include this field if the
BCMCSOverheadFieldsIncluded field is included and set
to “1°, Otherwise, the access network can omit this field,
If included the access network can set this as defined in
Table 9. This field specifies the logical to physical
channel mapping for the logical channels transmitted on
the Forward Broadcast and Multicast Services Channel,

Reserved The access network can add reserved bits in order to make
the length of the entire message equal to an integer
number of octets. The access network can sct these bits to
*0’. The access terminal can ignore these bits.

Table 9 BCMCS Overhead Fields

BCMCSFlowCount 8

NumQuterframes 2

NumOffsets 4
BOCTransmissionFormat Qor3
BOCPDRParameterslncluded Qorl
BOCPilotToDataRatioRecord 0 or Variable
FDSSeedNumMSBs Qor4

FDSSeedMSBs 0 or FDSSeedNumMSBs

NumOffsets occurrences of the following fields:

Offsetf 4
Period; 4




BCMCSFI owCount occurrences of the follow ng variable-length record:
BCMCSFI ow D ( BCMCSFlowi DLengt h+1) x 8 Regi st er ForPaging 1

Regi st er Feydymanigesr oadcast

Logi cal Channel SameAsPr evi gusB&Noshdsfr W 1

Zero or one occurrence of the following nine fields StartLocation 8
Durati on 4 BCMCSTransm ssi onFormat O or28 QuterCode O or 4 Period O
or 2 PilotStaggerlndex O or 3 BCMCSPi | ot ToDat aRati oRecord 0 or

Vari abl e

BCMCSFlowCount occurrences of the following variable-length record:

BCMCSFlowID (BCMCSFlowIDLength+1) x
8
RegisterForPaging 1
RegisterForDynamicBroadcast 1
LogicalChannelSameAsPreviousBCMCSFlo | 1
W
Zero or one occurrence of the following nine fields
StartLocation 8
Duration 4
BCMCSTransmissionFormat Oor6
QOuterCode Oord
Period Oor2
PilotStaggerIndex Oor3
BCMCSPilotToDataRatioRecord 0 or Variable
FDSSeedSameAsPreviousLogCh Oorl
FDSSeedLSBs Oor10-
FDSSeedNumMSBs
ModulationLayer Oorl
BCMCSFlowCount The access network can set this field to the
number of BCMCS Flow identifiers included in
the BCMCSOverheadFields field of this message.
NumOQOuterframes The access network can set this field to the
number of outerframes per ultraframe as indicated
in Table 10
Table 10. Description of NumQuterframes Field
NumQuterframes field Number of outerframes per ultraframe
‘00° 1
‘01’ 2
‘1 4
‘117 8
NumOffsets The access network can set this field to the
number of offscts that the assigned to the
outerframes as described above.
BOCTransmissionFormat The access network can set this field to the packet

format index of the Broadcast Overhead Channel
as specified above.



FDSSeedSaneAsPr evi ousLogCh 0 or 1 FDSSeedLSBs 0 or 10 -
FDSSeedNunVBSBs Modul ati onLayer 0 or 1 BCMCSFI owCount NunQut er framnes

The acces SR ks.can set this field to the nunber of E/b%%!\f
identifieﬁ‘é@?r?g’?usgsed in the BOMCSOver headFi el ds field of thia 2o

nessage. The access network can set thi® field to the nunber of
outerfranmes per ultrafranme as indicated in Table 10 Table 10.
Description of NumQuterframes Field NumOuterframes field Nunber of

out er f r ames BRRIPDHHaF AR @Y 1 * Hlthe BCMEOSFloh Coddt ficl® is MmE%ESLMS

access network can omit this field. Otherwise, the
access network can include this field and set it as
follows;

1f the pilot to data ratio of the Broadcast Overhead
Channel is not the same as PDRBOCDefualt, then
the access network can set this field to °1°.
Otherwise, the access network can set this field to
‘0.

BOCPilotToDataRecord If LogicalChannelSameAsPreviousBCMCSFlow
is set to ‘1°, or if the BOCPDRParametersIncluded
field 1s set to ‘0’, then the access network can omit
this field. Otherwise, the access network can
include this field and set it according to Table 13.

FDSSeedNumMSBs If BCMCSFlowCount field is set to zero, the
access network can omit this field. Otherwise, the
access network can include this field and set it to
the unsigned binary representation of a wvalue
between 0 to 10, inclusive, to indicate the length
of the FDSSeedMSBs ficld. FDSSeedNumMSBs
can be such that the FDSSeedNumMSBs MSBs of
the 10-bit FDSSeed parameters of all logical
channels defined after this field for which
PhysicalChannelCount is greater than zero can be
the same.

FDSSeedMSBs If BCMCSFlowCount field is set to zero, the
access network can omit this field. Otherwise, the
access network can include this field and set it to
the common FDSSeedNumMSBs MSBs of the
FDSSeed parameters of all logical channels
defined after this field for which the
PhysicalChannelCount is greater than zero.

Offsetf The access network can set this field to the value
offsetj — 1 as described above.

Period; The access network can set this field to the value
periodj — I as as described above.

BCMCSFlowlD The access network can set this field to the
BCMCS Flow identifier of this BCMCS Flow.



BOCTr ansm ssi onFormat The access network can set this field to the
nunber of of fsets that the assigned to the outerfi-ames as descri bed
above. %@%gﬁl%s@etmrk can set this field to the paggeﬁjsfobg)gggn

i ndex of the Broadcast Overhead Channel as specified above.

CPDRPar anet er sl ncl udedl f the BCMCSFl owGQiunt field is set to zero, the
access network can omt this field. Oherwi se, the access network can
include this field and set it as follows: If the pilot to data ratio
of the BroagggstrFoMephgad Channel i ghol@éceleerdaiiean SetRISELEDR ualif the
then the acceSs network can set thi §ccfeésetl=:1‘ilmhe9 18 Peqmrééth%dt\tl&%stﬂMCS
ig;ez; gﬁ;‘r’]‘ﬁ;rsgﬁggg etllhlozsllc_%l el dFIt PlowP in & P Iﬁ/lCSFlowRegmtratton message 1o
BOCPDRPar anet er sl ncl uded field is sg&%isﬁl;ﬁ;:iq& qu t&genhmggi%hﬁs 9 thje
can omt this field. O herw se, the ‘?’? tE @kcgﬁg 1stﬁcf
field and set it according to Table. ield

set to zero, the access network can omt this field. O herw se, the

oeory e Bl Ly e Rl &8 sth%w%%a el e

bi nary repres atl a vafle betwe

indicate the | ength of the FDSSeed S5 eler?ﬁaM\— thi l\ggs
such that the FDSSeedNunVSBs MSBs o b e[s%a'gg B
all logical channels defined after f‘llll 3 ﬂi“f éf’“t?ssf amlc ally assign
Physi cal Channel Count is greater thaf%efEaEsEn b WS tp physical

BCMCSFI owCount field is set to zerof %nﬁgsa@E%iﬁﬁefWReséé‘ﬁW £a% Rits

field. Qtherwise, the access networ KitBdin®@ ude this field and set

it to the compn FDSSeedNumvSBs NMSBs of the FDSSeed paraneters of all
| ogi cal chahA&FYC BW@%@%F?@WW%%@‘IW@PH f or vvh| ch t he

Physi cal Channel Count is greater than_ zer gf / The access network
can set this field to the val ue of f st BCMC ézl%égc?qnﬁ@ﬂte%‘é@}%the same

Peri od] The access network can set tffescet jcbppncl gstfhe Ryayions BeMGyjFlowy
as as described above. 30 Register Eefedbay thegB TMECSAbedsadedds\Beld A ghis

set this field to 'l if the accessmesyas.ibgn the agesepuietuerkcan patdhinfeld

this BCMCS Flow i n a BCMCSFI owRegi sta Ht'i éttharessatfje acasssadtgovkidap set this

access network to send nessages to fikk tac@ed§thies mhatist BEMUSeFlow listed

appropri ate channel (s). O herwi se, tihethac@I4CEOvabeddFhls detd tdfi shis

field to '0". RegisterForDynam cBr agdagstti©iethaeaessnehedivenk st dis Seltl

this field to "1" if the access termal is required to include this

BCMCS Flow iin a B F i e to all t he acces
netork o By ot e GHERRR Y B B0 TERo AT Rebuctin D i GRIE Dagec
channel s. Qc&ﬁé@ﬂti&@lyiﬁﬂt@m@&ﬁﬁﬁcmiit&m{fbnfa@@géet this field to '0".
Logi cal Channel SaneAsPr evi ousBCMCSFI ow

Start Location The access network can set this field to the starting
location of the logical channel in number of
PhysicalResourcesi.

Duration The access network can set this field to the

number of number of consecutive BCMCS
subbands that the logical channel occupies as
specified in Table 6.

BCMCSTransmissionFormat If LogicalChannelSameAsPreviousBCMCSFlow
is set to °1°, then the access network can omit this
field. Otherwise, the access network can set this
field to the TransmissionFormat parameter of this
logical channel according to Table 2 to indicate
the Broadcast transmission format of this logical
channel.



If this BOMCS Flow is transmtted using the sane |ogical channel as
the previous BCMCS Flow listed in the BCMCSOver headFi el ds field of
this mess3ggaobiaest he access network can set this flebgTﬁ@ﬂmgmﬁwn
O herw se, the access network can set this field to If thisis
the first BOMCS Flow listed in the BCNCSCNerheadFlelds fleld of this
nmessage, then the access network can set this field to '0'. Records
for all BCMCS Flow I Ds that share the sane | ogical channel can be

pl aced consegtgd vely in the Broadcast ChanagChdhhelSERSSFISiouBB@MCSFlow
Location Duration The access networ Ke@agss & 1t hhsh the 8ddsd Retdi® can omit
starting location of the Iogical chapn@hid OHEERES thefaccess network can set
Physi cal Resourcesi. The access netmgﬁ§ﬁ qugﬁ;2%EH§m% ﬁﬁ,oﬁgféFQ%nod

nunber of nunber of consecutive B
. 1th g annel as
channel occupies as specified in Ta nlhTa ransm sSionkFormat | f

LoglcalChannelSaneAsPreV|ousBCNCSFIom1|s sel to 1, then the access
network can omt this held. Tﬁbhdﬂmigsnmmheoﬁbﬂ@éﬁﬁﬂétmork can set
this field to the Transm ssionFormat paraneter of this |ogica
channel according [to Tabl etbdKelindi cat e| t Nunrepafiasimikgi@nnsn] ssi on
format of this |odical chanmgjgr WO 2008f 118882PCT7USZ2008/ 058p71 31
Period If Logi cal Channel SamegygPrevi ousBOVCSFIow figld s set {o '1',
t hen the access n LWUI k—car- 6)1[6][ t 5 fTetd: uner\gn SE, [ne access
network can set thts ficid t; 1l,llc 2=bit—tept babHRaLlual of—t+he] Peri od
harRel—aS S Hewr—-A—Tal

par anet er associ at bl e 11.

Tabl e 11. Description of Period Field Period Field Nunber of

Transm ssions '000" 1Ll ELELLErEIoirrrrl="001 2 '010° 3 011
OuterCode If LogicalChannelSameAsPreviousBCMCSFlow

is set to ‘1°, or if PhysicalChannelCount is zero,
then the access network can omit this field.
{Otherwise, the access network can set this field to
indicate which Reed-Solomon outercode is used to
form an error control block for this logical channel
according to Table 12.

Table 12. Description of OuterCode Field

OuterCode (N, K, R) Reed-Solomon cutercode
‘0000’ (1, 1, 0) Reed-Solomon code
(No outercode)
‘0001’ (16, 12, 4) Reed-Solomon code
‘0010° (16, 13, 3) Reed-Solomon code
‘0011° (16, 14, 2) Reed-Solomon code
‘0100’ (32, 24, 8) Reed-Solomon code
‘01017 (32, 26, 6) Reed-Solomon code
‘0110 (32, 28, 4) Reed-Solomon code
All other values are reserved

PilotStaggerIndex If LogicalChannelSameAsPreviousBCMCSFlow
is set to ‘1°, or if PhysicalChannelCount is zero,
then the access network can omit this field.
Otherwise, the access network can set this field to
indicate the content dependent PilotStagger
parameter according to Table 13. For different



Reserved CQuterCode If Logi cal Channel SameAsPrevi ousBCMCSFI ow i s set
to "1, or if Physical Channel Count is zero, then the access network
can omt 4 Sekhksh Otherwise, the access network canpgiysidisgsshie! d
to indicate which Reed-Sol onobn outercode is used to forman error
control block for this |ogical channel ¥ccording to Table 12. Table
12. Description of QuterCode Field QuterCodel (N, K, R) Reed- Sol onon
outercode '0000" (1, 1, 0) Reed-Sol onon code (No outercode) '0001'

(16, 12,4) Reed- Sol onon code ' 0010' cortdifls bioddesd) aReledsHad GRRNtheOdLess

'0011' (16, 14, 2) Reed- Sol onon cod@wofddBuld akdzh dilbrenBPilotStaggerindex.
Reed- Sol onon code ' 0101' o . .
Table 13. Description of PilotStaggerindex Field

PilotStaggerIndex PilotStagger
000’ 0
‘001’
‘010°
‘011
‘100’
‘101°
‘110°
‘1117

~l{Oniniis [ R =

BCMCSPilotToDataRatioRecord  If LogicalChannelSameAsPreviousBCMCSFlow
is set to ‘17, or if PhysicalChannelCount is zero, or
if the BCMCSPDRParametersinciuded field is set
to ‘0°, then the access network can omit this field.
Otherwise, the access network can include this
field and set it according to Table 14.

FDSSeedSameAsPreviousLogCh  If  LogicalChannelSameAsPreviousBCMCSFlow
is set to ‘1°, or if PhysicalChannelCount is zero, or
if (10 — FDSSeedNumMSBs) is zero, the access
network can omit this field. Otherwise, the access
network can include this field and set it as follows:

If there exists an occurrence of a non-empty
FDSSeedLSBs field prior to this field and the last
such occurrence is set equal to the (10 -
FDSSeedMSBs) LSBs of the FDSSeed parameter
of this logical channel, then the access network
can set this field to “1°. Otherwise, the access
network can set this field to “0°.

FDSSeedL.SBs If the FDSSeedSameAsPreviousLogCh is included
and set to ‘0°, the access network can include this
field and set it to the (10 — FDSSeedNumMSBs)
LSBs of the FDSSeed parameter for this logical
channel. Otherwise, the access network can omit
this field.

ModulationLayer If the logical channel is transmitted on the base
layer, the access network can set this field to “0°.
If the logical channel is transmitted on the
enhancement layer, the access network can set this
field to ‘1.



(32, 26, 6) Reed-Sol onmon code '0110" (32, 28, 4) Reed- Sol onon code
Al'l other values are reserved PilotStaggerlndex If

Logi cal ChapgeledaimssPrevi ousBCMCSFl ow is set to '1', Obcifuszoesiossert
Physi cal Channe [Count is zero, then the access network can omt this
field. Oherwi se, the access network cai$ set this field to indicate
t he content dependent Pil ot Stagger paraneter according to Table 13.
For different WD 2008/118882PCT/ US2008/ 058071 32 contents broadcast

at the same tine the accegshraWBhIctPiWiThasR @R E er ent
Pi | ot St agger | ndex. Table 13. Description of PilotStaggerlndex Field

PilotSta t terindex PiTotStat ter "000" O "00T O0Qnesy Q11
Field (bits)
BCMCSPDRProvidedForThisLogicalCh I
BCMCSPDRSameAsBefore Oorl
BCMCSPilotToDataRatio Qord
PilotToDataRatio Oord

BCMCSPDRProvidedForThisLogicalCh  The access network can set this field to ‘1’
if the pilot to data ratio of the Broadcast
packet s different  from  the
PDRDataDefault.

BCMCSPDRSameAsBefore If the
BCMCSPDRProvidedForThisLogicalCh
field is set to “0°, the access network can
omit this field. Otherwise, the access
network can include this field and set it as
follows:

If the BCMCSOverheadFields field of the
BroadcastChannellnfo message specifies at
least one logical channel prior to this
logical channel which includes a non-
cmpty
BCMCSPDRRecordForThisLogicalCh
field and has the same BCMCS
Transmission Format as this logical
channel, and if the last one of such logical
channels has the same values for all in-use
pilot-to-data-ratio parameters described
above, as this logical channel, then the
access network can set this field to “1°.
Otherwise, the access network can set this
field to ‘0’.

BCMCSPilotToDataRatio The access network can set this field as
described above. The method by which the
access network sets the
BCMCSPilotToDataRatio parameter 1s
beyond the scope of this specification.

PilotToDataRatio The access network can set this field as
described above. The method by which the
access network sets the PilotToDataRatio
parameter is beyond the scope of this
specification.



3 100" 4

101" 110" 6 '111' 7 BCMCSPi |l ot ToDat aRati oRecord |f

Logi cal Channel SaneAsPr evi ousBCMCSFl ow is set to "1', or if

Physi cal CRempgbk/emegt 1S zero, or if the BCMCSPDRPar anebefskivessied
field is set to "0, then the access network can omt this field.

O herw se,

the access network can inclute this field and set it

according to Table 14. FDS Se edS ameAsPrevi ousLo gCh |If Logi
cal Channe IS aneAsPrevi ousBCMCSF lowis set to 1', or if
Physi cal Channel Count is zero, or if (10 - FDSSeedNuniVBBs) is zero,

t he access network can_omt, this field. rw.se, the _access network
can incl ude t hi s[('l”?él dRﬁg‘i‘é‘ilg%H‘ei ‘%f°5§°a¥t ?ijf“atﬁﬁﬁlﬁﬁlﬁéi‘i@f% thaccess
occurrence gfmar9hces RiY|IGHRSEe[s B8 e EALd v MbadcastIAS gﬁék%{:d and

the |l ast such occurrence is set equal to the (10 - FDSSee

VBBs) LSBs

of the FDSSeed paraneter of this |ogical channel, then the access
network can set this fietd LU’J'I E;Fié.mhelvw ST, L'lt]“eq@.h‘e(gﬁﬁ)n,t wor k can

A, 1

'

set this field to 'Q' .FBSS fee-at-tomt 1
FDSSeedSameAsPr evi OungéﬁaffgﬁEm'SSﬁﬁbﬁ-‘lﬂﬁﬁ@ﬁgf set '?go 1 Q' the access
i End

network can include t

RYIGSSvhpaadhlumbery o ¢ || 8 (10 -

FDSSeedNur nMBBs) LSBs |oReadBeoadpstdmangibvanet er [flor this | pgi cal
channel. O herw se, theRescoeds network can oniti Ahis field. If the

| ogi cal channel is transmtted on the base |ayer, the access network
can set t hi StaBENICESnbbAdNunibet heThoascesamnettvaln pasl sef thist fiedhtorthe tosetiamof
t he enhancenment Layer, the accessthadtrss®UMCanutshetd bfiihs ldgiel chanoel'id the
33 Tabl e 14. BCMCSPi | ot ToDat aRat i nd2e abirafiafac el1fl tHedngitdl ohbrtes js not present
BCMCSPDRPr ovi dedFor Thi sLog cal Ch in the next ultraframe, the access network can set this

field to NULL.

EndBCMCSSubbandNumber  The access network can set this field to the location of
the last BCMCS subband of the logical channel in the
next ultraframe. If the logical channel is not present
in the next uliraframe, the access network can set this
field to NULL.

ReadBroadcastChannellnfo The access network can set this field to ‘0° if the
parameters broadcast on the BroadcastChannellnfo
has not changed. The access network can set this field
to ‘1" if the parameters broadcast on the
BroadcastChannellnfo can change on the next instance
of the BroadcastChannellnfo.

Reserved The access network can set these bits to “0°.

[0096] The transmission techniques described herein may be implemented by
various means. For example, these techniques may be implemented in hardware,
firmware, software, or a combination thereof. For a hardware implementation, the
processing units at a transmitter may be implemented within one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable
gate arrays (FPGASs), processors, controllers, micro-controllers, microprocessors,
electronic devices, other electronic units designed to perform the functions described
herein, or a combination thereof. The processing units at a receiver may also be

implemented within one or more ASICs, DSPs, processors, and so on.



BCMCSPDRSaneAsBefore 0 or 1 BCMCSPi | ot ToDat aRatio O or 4
Pi | ot ToDat aRatio O or 4 BCIVCSPDRPr ovi dedFor Thi sLogi cal Ch The access

network cafps@bnishds field to '1' if the pilot to datapt@igkmesbsséine
Broadcast packet is different fromthe PDRDataDefau It. [Ifthe

BCMCSPDRPr ovi dedFor Thi sLogical Ch field 3% set to '0', the access
network can onmt this field. O herwi se, the access network can
include this field and set it as follows: |If the BCMCSOver headFi el ds

field of the BromdgAst Gransetynt dmikseagdospleitfhasisdin teasijuangay be
| ogi cal channel prior to this |ogical channel. which include
non- enpt y BONESPOR 6 P RYFPHPSE o CRIPRHIUFS e CUoNS: W&gu lpheoluAe eES

Transm ssi OE'nd:EH th@SpdrFin® th@%rféﬁbnscaﬂb%&%kl heﬁe!"ﬁj rI"ina t@ubitsmt oPREfAVEre
such | ogi cal channe S l:l)1as t he sanme val ues for i n-use

pi | ot - t o- datedes may de srahistaanemerzde i, n@moab%iﬁeor 8&3 g FlG 2) ¢pd exacuted by
channel, th S t;
G horvi se. | FRIcASoEREL USRI oP 8T i ey iy beiffplchgpicd Wthh

net wor k canpmetssbﬂnrsxtfeml@thspﬁe@ean bed above. The nethod by which

t he access netwo ets the B PilotT t aRat ra r is

the scope of thi Lﬂiﬁgﬁecﬁf Thogld; %.noﬁ‘ileﬁ’ﬁﬁgg"z@’ﬁc&’t\ﬁf If%é nﬁsgfre'flhfeg
field as deggsin€en abey¥emiskha tmﬁ-lshmnﬁym&a@mml@@bgmws@@bi\ﬁomkacwiss

the Pil ot ToDat aRati o parameter is heyond the scope of this
speci ficati &ﬁmﬂam@ltzfém/nmﬂgs@@eﬂrmb%g & etegipined blocks qigyhearriers,

Regar di ng th&e%@ﬁ@dicé’xséthéy%o{}l%éé Mdﬁ&aéﬁrt@%h@ﬁaﬁsrﬁl@sﬁéﬁt the access
network places the following fields at the end everC?/ Broadcast MAC

packet: Field LeH§P¥ (biThepresioys ﬂwmg&qumépmho ments is provided to
EndBCMCSSub Q%@WE&S&I 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.



ReadBr oadcast Channel Info | Reserved 7 StartBCMCSSubbandNunber The
access network can set this field to the location of the first BCMCS
subband of the |ogical channel in the nggt ultrafrane. If the | ogical
channel is not present in the next ultrafrane, the access network can
set this field to NULL. EndBCMCSSubbandNunmber The access network can
set this field to the location of the | ast BCMCS subband of the

| ogi cal channel in the next ultrafrane. If the | ogical channel is not
present in the next ultraframe, the gecgpgsnetwork can set this field
to NULL. ReadBroadcast Channel | nfoThe access network can set this
field to ' Qpdih &$ﬁugqganeters broadcast on the Broadcast Channel I nfo
has not change&% e access network can set this field to 'I' if the
par anmet ers broadcast on the Broadcast Channefinfo can change on the
next instance ofl.t he By aadicasbChaaagintbroaddRasnesegtihecaeqiester ek elcks
can set these bjts to '0". [ 0096] The transm ssion techni ques
descri bed Kewweh thegyetbad compasidgit ed by various means. For exanpl e,

these techpig i k%mg d in hardware, firmvare, software,
or a conbi nati o?ﬁ tﬁerée?g}(bf@ r d%gr dware inplenentation, the
pr ocessi ngdeeithimimgg whidlr afisthe t digralsmeyrrbpohdpltenmnicesd wid birondone mMéssage

nore application specifjc in rated circuits (ASICs), digital signal
processors ( DSPQ?S,IEQﬂtfﬂT {’%Ia %ﬁﬁi’g%ﬁaﬂ&fé’é ponty Wbﬂgv?%gém&'bgpﬁl)‘fh signals are
programmabl e | ogigidgvi ces (PLDs), field programmuabl e gate arrays

(FPGAs), processors, controllers, mcro-controllers, mcroprocessors,
el ectronic devices, other electronic units designed to performthe
functions described rei r conbi pation thereof The processi.n
units at a recefver ﬁﬁ?nﬁ%@%P%%a?ﬁ$FEWEW?Ekﬁ%ﬁqqﬁuﬁg8ﬂgm8ﬁgﬁ§¥%m%@$ 1
DSPs, processang acafding & Kb pordssigned in[[@Q%éthePhedapf t War e _

i npl ementation, the transm ssion techniques may be inplenmented with
instructions (e.g., procedures, functions, nodul es, software codes,
and so on) that ,perform.t f thons~described ;herein. Th . .

i nstructions or soft War[rlﬂé3 Iggtggg %ﬁé:;l/a%ez’s‘fvg?rgﬁl ﬁlr? }éc’pn%?{gsr Ve(agl.v grtised in the
menory 832o0¢rh&atPmestagd. G 2) and executed by a processor (e.g.
processor 830 or 870). The nenory may be inplenmented within the
processor or external to the processor. [0098] It should be
noted that the gonceptnQlnGRANGE SRR BB L LR i on or
transm ssion types that nay be transHitted by the access point or
access termnal. It does not require or utilize fixed or

pr edet er mi ned bl ocks subcarriers, tjnme periods, or other resources
dedi cated to such trandii D90 F@6@9$TWEQSFEV$G%§£ﬁé§JF?%ﬂF@nh@ﬁd“wt

the di scl ogpdegrbadivaents mﬁ»faﬁfyowd&[%aa&s@mk@eé% ReLaAp slchfGatdl
the art to make or use the present 1 nvention. Various nodi fications
to these eddiednimbrgan oxiér ofitlee plemdity ¢f appiasmessageshose skilled in the
art, and the generic principles defined herein nmay be applied to

ot her enbodi nents wi thout departing fromthe spirit or scope of the
invention. Thusg, the pmesemdthédventéigim i §, NRkerkint QRS iRy Deorhpriel €the
to the enbodi ments shown herein but is to be accorded the w dest
scope cons Heteenining the, freme whidreis it @EDNhayrinle borfipisednst onelitwo) fpedr eight

her ei n. 3§g?§§gggg¥@%ke£§1&ﬁg&gﬁ%ois: 1. A nethod of

processi ng nmessages receéi ved over a wireless channel, the
met hod conprising: receiving a plurality of signals; and determ ning
whi ch of the signals corresponds to at | east one broadcast nessage
desi gnat ed by a’subbar¥! AHBATEFEHMOEYPHIEFSING! DIOAGEASE MeFsagss ciscavephdlver a

ar e recei Vegireless channel, the apparatus comprising;
means for receiving a plurality of signals; and
means for determining which of the signals corresponds to at least one broadcast
message designated by a subband and OFDM symbols of frames in which

signals are received.



2. The nethod of claim1l, wherein determ ning conprises determning

t he subband according to hop ports assigned in an overhead nessage.

3. The nethod of claim2, wherein the hbp ports are advertised in the
over head nessage. 4. The nmethod of claim 1, wherein the
subband i s indexed. 5. The method of claim1, wherein when the
at | east one broadcast nessage includes a plurality of broadcast
nessages in a sane physical |ayer, deten-nining an order of the
plurality of broadcast messages. 6. The net hod of claima1,
wherei n determ Ri ng cdhgr P@%ﬁtﬂﬁ@fdéi%mm7nl‘f'i§erﬁlﬁe the dpeangh &refptctmiging
OFDM synbo r I 0, f.
each outer%glm £§1ﬁéﬁsf@fhmﬁﬁg%gérgfdéﬁgéd.%?gt |ngag%§§§g%£ Hlin an
nmessages reemhamednersage. a Wi rel ess channel, the apparatus conpri sing:
means for receiving a plurality of signals; and neans for determ ning
whi ch of the signals corresponds to at | east one broadcast nessage
designated by agsubbanteaffaMrouIno SyibchiRERS ?ertmfec&uv%ﬁg;e@hé the
are received. 37 he apparat’us of cl aln? wherein the
means for detrbeadiméssggeconpri ses neans for deternining the subband
according to hop ports assigned in an overhead nessage. 9. The
apparatus of claim@8, wherein the hop ports are advertised in the
over head nessageo, The apParathh of SRAAT A HSreRfthé bdfbahd is Wngeel n the
subband i s indexed. 11. The apparatus of claim 7, wherein when
the neans for determ ning the at | east one broadcast nessage
determnes a pluralit f sa S

| ayer, then detginlnlﬁgga @g%éikgﬁﬁfﬁ@gﬁfura I§Ig%mg%%§§%§n¥mngﬂw
messages. at least oné%roa'ﬂb&talmﬁdgatdt%r@lﬁnds|aa;bltﬁa7ity M\hﬁ’fo&ﬁd&sﬁ MessaBaNs o Qe

deternlnlng rlses means faor determ. ning the frane wherein the
OFDM symboP8 ye P éhapglofermining amerder Gom 1Be Pyaity oOPpRMBeISasss!
each outerfrane. 13. An apparatus for processing broadcast

nmessages received over a wireless channel, the apparatus conpri sing:
a receiver confilguredThe epeeatve &f plammal7i twh@éinsitmahmnsafui determining

processor confi.gured tq determ.ne ch of the si onds
P et ofigmpi A desiet i e e QSIS 134 TR DM SPL oeppiise 145t

symbol s of oh¢ 3B StolifoMill &fbpmmﬁﬁ ol & daBiF Shitéme. 14. A
processor - r eadabl e medi im i ncl udi ng processor - execut abl e instructions

t hereon for perfornlng a nethod of processing broadcast nessages
recei ved over gnreless chan t he net ho |S|n t he steps of:
1

el :
ecei ving o pluli ity T OPGRMR s or R acHeter HATBE WTSRecst <eRESd ovér ‘a
signal s co&m%&ggaﬁgnaoﬂ@@,Fg@ﬁ@c@m@nghgadcast nessage designated by a
subband and OFDM synbols of frames in which signals are received.
a receiver configured to receive a plurality of signals; and
a processor configured to determine which of the signals corresponds to at least one
broadcast message designated by a subband and OFDM symbols of frames in

which signals are received.

14. A processor-readable medium including processor-executable
mstructions thereon for performing a method of processing broadcast messages received
over a wireless channel, the method comprising the steps of;
recetving a plurality of signals; and
determining which of the signals corresponds to at least one broadcast message

designated by a subband and OFDM symbols of frames in which signals are

received.



38 15. The processor-readabl e nmedium of claim 14, wherein the
processor-executable instructions for determ ning conprise

det ernmini ng the subband according to hop® ports assigned in an

over head nessage. 16. The processor-readabl e medi um of claim
15, wherein the hop ports are advertised in the overhead nessage.

17. The processor-readabl e nmedi um of claim 14, wherein the subband is
i ndexed. 148. Th@epirocssgatadahdalet@nimedicliimof4, obigdréih ke processor-
wherein the processor-execuytable instructions for determnin )
conpri se dEXEFROK REruEHoBs g(érdeléﬁma%g W%Pﬁlﬁw%@mlaa@@awbﬁ%gwg@img to
when the a AR includes a plurality of

br oadcast ?r%}ggglgsfaass %ﬁe&;{ng‘%dndéégﬁﬁm ca%%?ayer. 19. The
processor-readabl e medi um of claim 14, wherein determ ning conprises

processor-executabl e instruction for determni the franpe erein
P’ Cron synbol Scompritearsesiorgradiblegpedig i cBimd g peGHTIe dppgors o
of each oUL@FdriRl8n the overhead thesshlBe Met hod of claim 1, further

conpri si ng detenni ning an order of an associated plurality of
broadcast nessages, when the at |east one broadcast nessage is

associated wth.the associated plu ity,.of broadcast ssages. :
21. The met hod &? cl ai eég?cqswflﬁ%c{a%lceoﬁ%ﬁug}ﬂ ?laalmal%’ wglgfeé? Grhhand, s
subband of iddagedat | east one broadcast nessage according to hop ports
assigned in an overhead nessage. 22. The nethod of claim 21,
wherein the overhead nessage is received via a Broadcast Channel
(BCH. 39 23. C i 0 ej .at.. | east )
one broadcast mleé'sage Tgﬁgegrggegg?@'ggﬁ)%ﬁbg %‘eﬁ}ﬁ Pg\aﬂs%?&ciofﬁt‘%%?el%{g%r%?wssor

( MCCH) . executaBle indipectiort Rodctdrméding tb@prisoMieeraiining ha R8s aTiaapledlity of
plurality of broadcast nessages is received via at |east one of a_.
Mul ticast BtOREeRSH Mgsaes vk stopnenboagleast message fineludysam pdyrality of

(MICH) . proadedPmediEeARAALAL YR, QLaGhalm 7, further compri sing

means for determning an order "of an &associated plurality of
broadcast nessages, when the at | east one broadcast nessage is

associated with,the associ ated pluralit f broadcast nessages. ..
26. The apparat i3 of ilﬁ"ﬁi Pﬁoﬁ%sfsor?{?ﬁl%é‘? %‘Eﬂgh‘ﬂ’l gfﬁ 1 }4’ Wﬁ?ﬁ?ghgetf’ﬁ?mmg

det er m ni NgoihiP@ses URBBRG00x kbRl ins®AtonORE BECRARAS! tHEERSAYCwherein the
according to hop ports assigned in an overhead nessage. 27.

The appar aPFPNT syshbdlmesprishdesgi ang, hievepvisuheadeigbt £2J2Mi symbalei afedach
via a Br oadlclztasftr Céhannel (BCH) . 28. The apparatus of claim 25,
wherein thé st 1'&4st one broadcast nmessage is received via a

Mul ticast Control Channel (MCCH). 29. The apparatus of claim
28, wherein the associated plurality of broadcast nessages is

recei ved via at 2Peast Tdganghodolglrim b4uitheschmgiipingg Channel (MSCH) or

Mil ticast Traff h&el%ﬁﬂféeeln (gljé(g-r%_pan associated plurality of broadcast messages, when the

at least one broadcast message is associated with the associated plurality of broadcast

messages.

21. The method of claim 20, further comprising:
determining the subband of the at least one broadcast message according to hop

ports assigned in an overhead message.

22. The method of claim 21, wherein the overhead message is received via

a Broadcast Channel (BCH).
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23. The method of claim 20, wherein the at least one broadcast message is

received via a Multicast Control Channel (MCCH).

24, The method of claim 23, wherein the associated plurality of broadcast
messages is received via at least one of a Multicast Scheduling Channel (MSCH) or

Multicast Traffic Channel (MTCH).

25. The apparatus of claim 7, further comprising
means for determining an order of an associated plurality of broadcast messages,
when the at least one broadcast message is associated with the associated plurality of

broadcast messages.

26. The apparatus of claim 25, further comprising;
means for determining the subband of the at least one broadcast message

according to hop ports assigned in an overhead message.

27. The apparatus of claim 26, wherein the overhead message is received

via a Broadcast Channel (BCH).

28. The apparatus of claim 25, wherein the at least one broadcast message

15 received via a Multicast Control Channel (MCCH).

29. The apparatus of claim 28, wherein the associated plurality of
broadcast messages is received via at least one of a Multicast Scheduling Channel

(MSCH) or Multicast Traffic Channel (MTCH).



