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communi cation systenms have becone a preval ent neans by

which a majority of people worldw de have cone to

conmuni cate. Wrel ess communi cati on devi ces have
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er ve

conmuni cate t As nobil e device capabilities
expand, it can be difficult to nmaintain an ol der
wirel ess network syst emBACKGROUNDt hat facilitates
fully exploiting new and i nproved w rel ess device
%ﬁgbilities. [0004] Wrel ess communication systens
g rally utilize different approaches to generate
transm ssion resources in the formof channels. These
syst e[monpy The eexdat disviosuro relatds tdcpt@li ng leGéDMS communications,
stens, frequency diVvision nultlpIeX|n
%%%r@wst effer thines teirignaljaseduintire {31 vexaleyg cemmm%ﬁyglﬁ gypicms.
One comonly utilized variant of FDMis orthogona
Ry division multiplexing (OFDM that
effectively partitions the overall system bandw dth
into nmultiple orthogonal subcarriers. These
subcalt®08} s Wieslcs| eomrenicaioar syegnschaas beooras a evment means by

ABaL SRR, LSRR RO s Wit
t@EMNhLES) devdess BMRCBEJOINRS s@alfer and more powerful in order to meet
consumer needs and to improve portability and convenience. The increase in
processing power in mobile devices such as cellular telephones has lead to an increase
in demands on wireless network transmission systems. Such systems typically are not
as casily updated as the cellular devices that communicate there over. As mobile device
capabilities expand, it can be difficult to maintain an older wireless network system in a
manner that facilitates fully exploiting new and improved wireless device capabilities.
[0004] Wireless communication systems generally utilize different approaches
to generate transmission resources in the form of channels. These systems may be code
division multiplexing (CDM) systems, frequency division multiplexing (FDM) systems,
and time division multiplexing (TDM) systems. One commonly utilized variant of
FDM is orthogonal frequency division multiplexing (OFDM) that effectively partitions
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



conprise a portion of sequential tinme slices or tine
slots. Each user nmay be provided with a one or nore
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and receiving information in a defined burst period or
frame. Such "hoppi ng" schemes2may general ly be a

synbol rate hoppi ng schene or a bl ock hoppi ng schene.
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a data stream is a strecam of data that can be of independent reception interest to a
mobile terminal. A mobile terminal within the coverage area of that base station can be
interested in receiving one, more than one or all the data streams transmitted from the
base station. Likewise, a mobile terminal can transmit data to the base station or
another mobile terminal. In these systems the bandwidth and other system resources are
assigned utilizing a scheduler.

[0007] 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 link (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



[0007] Generally, a wireless nultiple-access
comruni cati on system can sinul taneously support
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be referred to as frequency hopped scheduling (FHS). Frequency hopping is typically
employed to achieve both channel and interference diversity. Therefore, it may be
desirable to perform frequency hopping within a subband with frequency selective

scheduling in a broadcast or multicast environment.

SUMMARY
[0011] Methods and apparatus for processing and generating broadcast
messages determined by a subband and OFDM symbols of frames in 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



be referred to as frequency hopped scheduling (FHS).

Frequency hopping is typically enployed to achi eve
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may be desirable to perform frequency hopping within a

subband with frequency sel ectftve scheduling in a

broadcast or nulticast environnent. SUMVARY [0011]
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are r ﬁﬁﬁg]\’e‘ﬂ?lG. 1 illustrates a multiple access wireless communication system
according to an embodiment.

[0016] FIG. 2 is a block diagram of a communication system according to an
embodiment.

[0017] FIG. 3 is a block diagram of an exemplary broadcast protocol structure
according to an embodiment.

[0018] FIG. 4 is a diagram of indexing BCMCS subbands according to an
embodiment.

[0019] FIG. 5 illustrates an error control block structure of outercode
according to an embodiment.

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

with an embodiment.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0015] FIG 1

illustrates a nultiple access wireless comuni cation
way®Bemssrcordi ng to an enbodi nent. [0016] FI GCRUSBO&058071

bl ock di agram of a comuni cati on system according to

an enbodi nent. [0017] FIG 3 Ps a block diagram of an

exenpl ary broadcast protocol structure according to an

enbodi ment. [0018] FIG 4 is a diagram of indexing
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in block diagramfoym.in order to facilitate . :
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100 system accor g to one enbodinent is illustrated.
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S8 B Do S A 0 PSSP EHER Mo s
bidupl Qcckss @nal VA 6AAENBAE RHBER@NON fWith antennas 112 and 114,
where antennas 112 and 114 transmit information to access terminal 116 over forward
link 120 and receive information from access terminal 116 over reverse link 118.
Access terminal 122 is in communication with antennas 106 and 108, where antennas
106 and 108 transmit information to access terminal 122 over forward link 126 and
receive information from access terminal 122 over reverse link 124. In a FDD system,
communication links 118, 120, 124 and 126 may use different frequencies for
communication. For example, forward link 120 may use a different frequency than that
used by reverse link 118.

[0024] Each group of antennas and/or the area in which they are designed to
communicate may be referred to as a sector of the access point. In an embodiment,
antenna groups each are designed to communicate to access terminals in a sector, of the
arcas covered by access point 102.

[0025] In communication over forward links 120 and 126, the transmitting
antennas of access point 102 utilize beamforming in order to improve the signal-to-
noise ratio of forward links for the access terminals 116 and 122. An access point using

beamforming to transmit to access terminals scattered randomly through its coverage



each antenna group, however, nore or fewer antennas
may be utilized for each antenna group. Access
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M-PSK, or M-QAM) selected for that data stream to provide modulation symbols. The

data rate, coding, and modulation for ecach data stream may be determined by
instructions performed by processor 230. Instructions may be stored in memory 232.

[0030] The modulation symbols for all data streams are then provided to a TX
MIMO processor 220, which may further process the modulation symbols depending on
the modulation scheme (e.g., for OFDM). TX MIMO processor 220 then provides Nr
modulation symbol streams to Ny transmitters (TMTR) 222a through 222t. In certain
embodiments, TX MIMO processor 220 applies beamforming weights to the symbols of
the data streams and to the antenna from which the symbol is being transmitted.

[0031] Each transmitter 222 receives and processes a respective symbol
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



for a nunber of data streans is provided froma data
source 212 to a transmt (TX) data processor 214.

w(Q 0®R8]1888Nn an enbodi nent, each data stream i s PCT/US2008/058071
transmtted over a respective transmt antenna. TX
data processor 214 formats, cddes, and interleaves the
traffic data for each data stream based on a
particul ar codi ng schene sel ected for that data stream
antbniissigar oxr de Modédcidane. The02%odlihecdageds flamaradnemitters 222a
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provided to a TX M MO processor 220, which may further
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1] Each transmtter 222 receives and processes a
£ Ebpduinsmates yystarh 2$6.r bami¢tmnp nowyi bdestayed inomemorye2 72nal og
si gna ngd,further .conditions (e.qg., anmplifies : :
71 Pt ol i SEasirel B et es Bl Gt sgnarions b5 g infarmtion
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M MO channel. The NT nodul ated signals from
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recelver system ransm
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through 252r and the received signal fromeach antenna
st 31y ovi ded to a respective receiver (RCVR) 254a

thr oum3g]54rR'X Fag Bch@&sSlr ¥&8 m%%%e limited in the number of subcarriers that

it may simultancously 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



conditions {e.g., filters, anplifies, and
downconverts) a respective received signal, digitizes
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processes the sanples to provide a correspondi ng
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the nenory available for FFT, or other functions
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used to perform space, space/time processing at the

fosela Pty eystenasy Jr@mctp&her Maesgeries, 232handdg e’ Thrbyicet sterage anesdums for
?Joc%%lojle grxge%tfttaglret gto dm agotcfeg eftltd %ap{lge%e%go?ro%&% 8¥30 and 270,

er estinm naI O0-Nnol Se-an nter erence
feapemSzel@SNRs) of t he det ected synbol streans, and
pOSSIb ot her channel characteristics, and praqvides
t heselM3d2ht iAtitkeracgiver, various processing techniques may be used to process
the Ng received signals to detect the N 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 (ii) “successive nulling/equalization and interference cancellation”
receiver processing technique (which is also referred to as “successive interference
cancellation” or “successive cancellation” 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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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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(BCH), Downl i nk Shared Data Channel (DL- SDCH) and
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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



a set of DL channels and UL channels. [0043] The
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LARe1RR k1?llnloﬁgh 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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provi des a packet streamthat can be used to carry

hi gher | ayer packets fromthelZaccess network to
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eoaBdUERRspriRichd © tEOMirdtPhyviadli lows fsme ah®n@fthd k& of all physical
operation of the broadcastpacket data system such as

Bescsampogf thegesel afqrvae-pudiinlee pnt assoored pridaide degical channel,
R bk ﬁto?gﬁ!ér f?al]fé’inﬂ%‘i &&85 a_Broadcast Parameters
nmessage. B -

roadcast Inter-Route Tunneling Protocol 304:
The Bii®adrast BiovhétasROubiltecasurfreviceigFlemotidaalfiepe(BOMGSFlowlD)

bt SlosdcRen TSP Gheritdrd i hhsh Ll ackis content of &
%Qﬁ' et imsw RhAL %ﬁ%e WERIm304: B@NﬁﬁFRﬁ\g%ﬁaﬁfﬁéd:g@ﬁi‘%t a single

nsol i dati on Protocol perforns fram ng of

ajtemedia dlost. s Thnccomteintsi of exXBSMKISghlw kheyeot diackdtasrandnultiple
Pﬂiggcngl [ ng nmessages. Broadcast Security Protocol 308:
apehanfelSst Security Protocol provides encryption of

Br oadpsly) Pagketatcddons®! BaRHERD MA@t q66locdlaBll 0abntains the rules
Br oadcast MAC Protocol 310: The Broadcast MAC Pr ot ocol

gevarniag thyransetignasd theegmmng of thefdoriverd/Bepadepst Frsk Maktigast Services
B 8020 R 5, RIS g T e, Consoitain
Pratddt t(POR) (fakkyts afiiehn 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] Information 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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structure the int ace-nu pairs

slibtbhed BartinacPhedscawatoditis:se BEVIBH (Sablmﬁs 1sM%l@eﬂ?fsed ollofe that some
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PRLaGihg "B BAVCThlpaysical MybMt@Rdeagt Moekins p&zﬁﬁet’pﬁi time being
associated with a sector can be assigned to at nost

@‘Fféb%@ lgwi¢r. c Hamaed thapmzﬁicM@S)gubl@md dhatesent inga physical layer
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sector pai'r (Sectorld,
BCNCS[(IDB&hn@ls) an Bﬁh\fﬁ@epb@mitﬁlr 4 6f Bi& teploacritr @fihiesacly resource
a55|qnnent associated with a single Channel. BClndex
baipg 8 thep tneatsaad e dpicrlacs serapsegted st nbox iy EIG. 4. The reserved

Abpah§shre! é%%&eﬁté@%ha@ﬁ@&”ﬂo%@,ewﬁﬁé Rl BINICRNYBb&Rs 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 eight 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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associated with the |ogical channel, which occurs on
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Broadcast-Mul ti cast Service Flow identifier

(BCMCSFl ow D) identifies a Brbadcast-Milticast flow

(also called a BCMCS Flow). The content of a given

BCMCS Fl ow may change with tine. A BCMCS Flow is

alnafragesisf BDCavish a@CGC peiidd, Medvtard § i mhtéele ofiNerithe KEB of the

a B Fl.ow are not diVvided acros ltiple |ogical

Bh&rindprged frpme a peqagneg %ﬁse%em?w&veﬂ@%@%m, flmEFﬁr wheye ot mod S =

g19r @g?ﬁ 4 rhiEtefs WS He GAMRY BIbA& LG PREA RhAMRR] gﬂrf@cs BRange on

timn e Forward Broadcast and Mul ticast Services
Mot bounfhseBr oadcast MAC Prot ocol 310 receives

Br oad Packet Consol i ion Protocol (P pac

1 oo TR by 05 SEauroactu HI B o SoutEaih MBS aRLE over S
RGahMe if WAkt RRyvBiQaBeRS Inagee YF Rt JowRrAUAC @b1udfB. iSny missing
destined for one Broadcast Logical Channel. The

srtoadaadilleNwatipelbeee packt Farbest diFersity,dhe wlgnaframie hard decisions
| O ddj-n or, examl.e, out er, Reed- Sol oanpn .
At ot o £, SRS o 37 rHLS) LBV B Rahe roceived

dJhRwBidatlast) RRE-FYEheT 6bde3aldl it Rumphesli et dAhenhaacidobroadcast
link error rate as seen by the higher |ayers. [0055]

BUEEEEH6EViEd ons may be mapped to a BCMCS | ogi c

chann Th C[I}@ [ a st t

an ag rog%]]at ?gﬁ 0 B%p ggd@ag{% %ﬁ@lsicgi‘g?a%ﬁah%g sl.En éﬁag log\%‘%' The

rlivel maig g s veigiektin gtimo fforBsroadbastdd giPhychhwall isGhraporabsaltayhdspan of the
l.quely characteriz by a SI Mr :

FSho @é@@ds SRS ﬁﬂaetsrf&ﬁs&thwme@)f S, Bedayerige switch may take

PEL | GRE S HRLEMERIAVEB)inte! MRS $AONT BE %rbdﬂfé@@f?g%ﬂcﬁl channel

units of ultrafranes. Each ultraframe consists o
mprramates thebworags rafed [fntherbraadesstologit8l planselc &l fikaly for longer

er f ranes. 05 | nf or mati on about the iC
PO oG RTGs or BB e REARBI oo 48 BBIACRGH Rpf Solomon code,
ﬁ?émlng difer . adradaeatahRg a%PH@ﬁli@ﬁ@lo@é? eRBAEbrrection blocks are
Channel. Up to four, forexanple, Broadcast Overhead

@rrdahe Mshiter for sirpasiod applicalipny, aherierecrios cepedtioni Wecks may be used
hﬁ&ﬁéﬂ Q‘Xl%l%‘b Cp Al | \g\gjshq%%%@ C. The set of Physi cal
channe P S al eac F] 0 c

r ast’ Over head Channel

addr epes] | aclenot ed thy egoPbytsiot dl ddkaforal GcopPpdoadfoe Broadcast
i can take on values fromO to 3. The Broadcast )
M/ mageetcirarmeiven degierd ehepned whickliy fransmigtad fn Bgppdcast Physical

E%';gr %Llékets 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] Error control blocks are generated as described in the following

paragraphs. The access network segments the transmission on a logical channel into



i nformati on about the |ogical channels transmtted on
ultraframe k+1. Each Physi cal Channel Groupz can be

w@20o8i11§88ned i nt o NunQut er f ranesPer U t r af r amezPCT/US2008/058071

outerframes, where NunmQuterfranmesPerU traframez = 1,

2, 4, or 8. Each logical chankel in an ultraframe can

be transmtted once every outerfrane associated with

t he Physi cal Channel Groupz. [0057] Regardi ng subband
ereteconfrgl blealeh(EICES). Meyeh perot sowtfol dlddkycan dabinbwiyie zerbrormae MAC
that is t of the Broadcast and Milticast services
P§3F@F8?Y%g @‘égﬂg CBMBE subband herein. The location

of thaRRke 6Pk aBURDAAUD L eGB! datS Rt (hREGr %‘ﬁol%‘i’&% in rows.

of these hop ports may map to guard carriers,
heneaeceronetherluspiiios Rapd-Shddraon cahsgnakmgmmluﬂnrs dathh error control
nds are in

Itra ame, the B subb xed b

Dotk o ThE At Beipoge MR R pe CapGEH e Of B g e Sorward Broadeast
Wﬁ%ﬁtwgés%ﬁafnﬁglﬁﬁ ¥8ws. Eachl@olhWitidt Block *¥Ltins N rows and
frames on which BCMCS is permtted can be nunbered in

Mﬁ@%@kﬁtﬁgzeomi@mnw tThet top Khiesiscef theagsor tordrpd okt can contain
an dz %gar %e({] Bt I orrcglsboerI snc]l?fg gg%c re(if’sd Jfﬁe\i’]\%ostto(% {T;N e}( rows of

ﬂfeadfﬁ)r dol€bl Bk canlbatth RSedJS@IbﬁfoﬁCbahlfy bbetseashd@ngth of cach
order. [0058] As an exanple, consider a 5 M&

Begsi-8glamen care oehem beNAsate Beshrgror 2entiglpblpdly ¢a Gemeist of one
RE&LS@%%% gg W,gﬁpresented as a box in FIG 4. The

reserve s 'are represented by hashed boxes,

:/\ﬂldle)e( t ?lﬁ\l Sisefeﬁ%oﬁorpgn P%(?eellfas;sg)amfgg dya m% lw colae % K and R are

U traf r apeResauteskndex. In FIG 4, four subbands are
illustrated as being reserved per eight interlaces, of

whi ch t hr e@ - aenB&IreeRe iha BEMSB10hoPele J(tlﬁ qWk €hlue of N can
Reed- Sol onbn code uses an error control bl ock

str ]chct ur S bs asdefimediin (FP@98451, Physierlrlaryce tmtllon NdljbkBroadband
i Si
Crows o (Tt @Rte A ARIEL I ReiR b e

t he served protocols, sone of. be stuffin
packet s e BuTpora s Reten A oRpE eideqyord” Srhe value of
control bl gckaCeRtR1 AefRegdn OIS00%N 1 PRAYidhl ACEE For Ultra Mobile
[ 0060] The payl oad packets on the Broadcast Logica
Channel (BB®adhgmsl (UMB) Air Interface Specification, incorporated herein 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



protected by the outercode and it is possible for each
bl ock of BLC data to have an outercode. |In operation,

W b@souser control code, described above, has BCEHP8s2V0658071
Sultraframes of BLC with a BOC period, N, where Sis a
multiple of N. The ECB of thel®BLC is formed froma
sequence of S consecutive ultrafranmes, for UF t, where
t md S=0. ITNS, the paraneters of the traffic
tate padast cquyietn ke dthot baduptl da(aBOaY aitibengdilbap theeK kGBS as described

oundarl es 61] A seq enc BPC packet s

¢lawyrids pr%ﬂcqqﬁétamné (Bl? tﬁmnratpﬁgﬁ%% Hr%aGW%(tM%ﬁ packet.
oW WaRs| ntR% Qrd t[l ﬁr@dg%tﬁ\@%ﬁc%QQa&nﬁgél ctdi@ the BCMCS
m ssi hg entrl zer o packets.

tressimiskiomsr grict mdexddelm tdrmaf ofankraframes.delgachi oltis framou tﬁdr example,

SR 208 THEDPaRb et SoB e g orabls T8y Siegh or other

£QHBr3BHPh RGP IRAL sBh@-Minkd. an enhanced broadcast
mul ti cast service. [0062] The time span of the error

cor r efX068h Blee@rklmgs adhef olindsagng Thef mi rphmmlsvmr@wm each
{) swafl@ha %@asEtdél 0%% lclﬁd annel b S BLOPYF t Eﬁ?ﬁbst Osubbands

espan 0 S 1t e amet.

SO fiameSyidadesiOf wheret hNuﬁl%te@fraﬁlBSh‘tﬁ)%ds@h iy trdEple of
&I ace. Over a longer period of tinme the data rate of

e ighaessterVBmiegiclcidnel  eipr B%¢ mebesvalues fiapade to 3.
m&%yéléalkgs% pgegladcf"slst depatgal (£hapnel yjes fijx ggr fo@eﬁned by

me, over head may be i nprove
Nluﬁm)utasrﬁtaﬁmSelﬁoahﬂm ReédeommﬁamemrUltmfnaamm ngThese BCMCS
ty. For |cat|ons |.on

Sioh8i o BEgeH] Biticice oap oo ae d oA Shgpred: sequentially (in
ﬁltcfe%ﬁﬂ'g B BP{HGQ%M@S%ubﬁmrﬁu%{beﬁ)rﬁ&ﬁ 0%8 NBeiHyRfdalResourcesi — 1

| ocks " nmay be used in order to achieve better
ﬁw cachhphthet Rhyssal (@ 063G dame homresponding e canhranteréremicrbelonging to

e g BgpelrcRt e BB b G PR P By PRI Rrccfdons thus

Bssoad 6RSo-HhY Sﬁ@ing'-%{ﬁlr nackaheR &s6iced18gxt 0 EN® such BCMCS
qb%l cal channel in tine order at the start of
$

ARdriis sdapatedf at ReurBPulgeameSubhyndscds dhager tpaik et switiple of

r control block is a matrix of R
Nﬂmﬁut&ﬁrta?}eg%?ljﬁ{aﬁ% egre R =1, 16, or 32. Rand C are

attri [0o7ep @hch RRyRACRaiGlcElrous| gRABEMUNrdsb@ces assigned to cach
br oadcast channel i nforpati on nessage described in

grteriasic dedatermiped bythertsllp wingtnain(: @b #ddesdiopy Lehk denote the
RROKSRGRMCS AboRaAY LAY RAcHShS HRRS BICMVIES s8BbdndSuch that k =

Offsety (mod Periodj) can be part of PhysicalChannelGroupi. Note that a
PhysicalChannelGroupi can consist of a number of such (Offsetj, Periodj) pairs as
defined by NumOffsetsPerGroupi for j =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, Periodj) 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



ext ended channel BCMCS (ECB). [0064] The access

networ k adds stuffing packets to the Broadcast PCP
w@awkae1ss8i f needed to nake the payl oad equal tPRCHUSIHNS058071

These packets contain an all zero payl oad and are not

passed to the physical |ayer,l7and thus, are not

transmtted over the air. [0065] Error control bl ocks

are generated as described in the foll ow ng

pia agnhbghe sulhwdascgesifiod tivtickB e adpapithanitdi@fo message and mapped

transm ssi on on a |.ogjcal channel rr r conir ol
9 lagwgf ¢hapsls aEdeysribed Bereino Yot th %ug%ﬁo bragehispanged to the

?i{‘asrt @C‘MC@ RELMAG J7aG ko%&erfr%@ ' tﬁ@ﬂj tﬂ%yloéllagl c%% cMe‘gcart at the end of

[ 0066] The access network then fil data into
ther Broadcast blerlislad ckhanmelr msagEhevhaxdlcems mmmprdne or two OFDM

| iies _Ree n an ms of the e r
SBRRST FBT e s S s B e tehl HERe S octpee AL GRS OFDM

dig!l bl ock on the Forward Broadcast and Mul ti cast
ervices Channel in rows. Each Error Control bl ock

cont all¥§2N rolesgicahdhaundresskesrsi BroadeisuRAE paditts frop ¢qe or more
1;3 ?Flotvbse thl% th& (S)g.]ljl:lé Cl\%ﬁgs H u{g:v?rplallf B”E sr{u{’?tex l.fq%(ge%endently on

protocol

!%%fa@ Bgitat chimmek, thewsntehtstolfa @vdndBCRIETs Fl@lw 42k @6KtoRNsplit across
contai n Reed- Sol onon pari HX octets. The length of each

Rkl sdogied reheperts wdf @ BEMGR Hlpwds carricdear Anererthan one logical
g%@hél%%@ggg;t ?@'Pﬁe&% $dc@drs Ohe %ME@ elﬁio@gh %gygc%%’(ﬂg%el mapping

onon code IS specifie
R)edamd be thY, sathcamch|Rhagessed®fd. ri&rklcaﬁ clﬁamlnble\mrryihg tié same broadcast
Nunmber of _octets .in, a Reed- SoI onon cod

The
COItEE Y NccEapsgutiers sypehroneysly naossomaiipie S@qii?,rgl teafacﬂltate soft
LaGhineor AUoklcal MeRinkeaBoaadhans, Qﬁé“@rw%‘r& ﬂr@é&ﬁgta&ﬁ Multlcast

Speci f| cation, incorporated herein by reference.
SerNioek €hampfel day de orhghgted nyra:hReedslﬁabmﬂmmutthB@samﬁ

Toe VS, 0000 B PR OB Gt ik orn s

h&BFE %&aﬁg%l tb) i@@%ke@;ﬁ)l@_ | aNaiRRLAS EduPNBf R asP®verhead Channels
;:ggéqej{ngg |(‘t:)§ i Neadd Gprgmetps. [e\l %ﬁ l%rroa%fcasrt) %rvle}rﬁ/eacci) CCthgltnfel I1snse?1t on the
last one, two, four or ecight OFDM symbols of ecach outerframe of a
PhysicalChannelGroup.

[0074] The modulation parameters of the Broadcast Overhead Channel are
carried in the BroadcastChannellnfo message. In addition to the Broadcast Overhead
Channel, each logical channel also carries in band information about its location in the
next ultraframe. Furthermore, in order for the access terminal to discover and monitor
broadcast content successfully, various broadcast-related parameters need to be signaled
over the air interface. The access network broadcasts these parameters over one or more
information packets of a Control Channel in the form of BroadcastChannellnfo
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 ] mod NBCIPeriod = NBCIPeriod-1
(wherein NB(CIPeriod 15 the period of repetition of the BroadcastChannellnfo message

(in units if superframe) and may have a constant value, for example, of 240). The



value of R can be as defined in C S0084-1, Physica

Layer for Utra Mbile Broadband (UMB) Air Interface
wepsiligssat i on, i ncorporated herein by referenker/UEN0$1058071

row of the error control block can formthe payl oad

for one or nore Broadcast MAG®ackets. A |ogica

channel can use error control blocks with the sane

values of N, K, and MACPacketSi ze on all sectors that

lodetiac 6 ges hesmgeaé fos erdrhplaebetivees dfet ployaidal et Reames 2 and 7

| ogi cal channel. [0067] ta fromthe error contro

BeBiRis of $he GosreepAndingFUNSTREBr oadcast MAC packet s.

Each [ng AR 1%{ GODEWPbE Bl REor b%tf@%qdcﬁq?ffﬁé A8 payload for
MACPacket Si ze- roadcast MAC packets

pac ke h(osg Hme}dcbﬂ Mpy6e paddtst oFumtleembtee anlogivel clm‘ndalt @an use error

ack u to Kif not h [ vail able to
Peior hpefru i o et e N Bedns SEARP  FrBEt o gl Sretchs thatthe
gakds tithihal (PO wEPl softi SridiRtta€ Rlgidas clinBeioadcast MAC
packet. [0068] Regarding the Broadcast Milti cast

t r ansH096} odhg tarccmss oetvork hddsBOMEBE tnagkpthiosBiagdeasa PEP packets if

i ndexed.,in ter u trafra s, Each, ul t.raf
necers%lrye to Inake. tgs ga%lf)a al t rf]\a Jowg & ng%cerlbeg :%)ove hRle packets

tottah lad G el paylddd a@mm)h& to fb@ l’pb%e@ ki, Ph@kic@It I, and hence not
nunbers of Physical Layer super-franmes. [0069]

P@@ﬁﬂﬁ@%@“ﬁﬁ@3@hdeX|ng of physical resources, each

Physi y

SRR 2R 4Pl FraPEE ) SRR RUIORL Bl for Brosccs

MAOph ety foraStibhalndsal ClmnaelrrWhﬁdhpdre tltaﬁsrmtted in Broadcast Physwal
unQut er f ranesPer Ul trafr z, on v

By WPk BsIeRGHE i IS%IP%;@%?@ 38 simecSTger %ﬁfﬁa St Qelransmission

5N@ic BRORRSY P‘ﬂ%lbﬂ%l %r@b’ pddEQut er frameSubbandsz /

NunmQut er f r anmesPer raframez. These BCMCS subbands per
PhyS| WSLajRegargn@upaM$51¢mrfotemrpfbe cactu irerdealst Physical Layer

REASEM Proslets MARCEBRS ol Buof S st Rionstergpe Bitd Btoadeas

Pﬁys‘id’ﬂt‘? 12RYss ipegtb&dan e ki PMBForf Foimes RRAFRENG §@ Fapdtameters of a
outerfranme bel onging to the Physical Channel G oupz. The

BrgadcgsOltheyi¢al dnperripeket; TeyasresainResuk nsegisdeiansmissign format to
L e
it elchnasl, Herdoatss mktvadtie Qubho Gadsrhissich dseat tiat Beassociated with
{Irlléll![ ltolg%lalechoa];mel. 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 1. The spectral efficiencies correspond to the number of

outerframes per ultraframe. The modulation order is 2 in all cases. Note, for example,



NurmQut er f ramesPer Ul tr af r anez.

Physi cal Channel G oupz,

[0070] Each

t he BCMCS resources assigned to

weamk/1msser frane are determ ned by the foll ow PQI/US2008/058071
pair(s): Ofset/ and Period/.
of BCMCS subband in an outerff%me. Every BOMCS subband
such that k Ofset/ (nod Period/) can be part of

Physi cal Channel G- oupz.

Let k denote the index
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SFNcovejzage| of @€ [Broagcast [Ovaihpad| ChaBnel - | [ 09455] 0.128
Regdrding 1 nexp®g physi gal T ¢SOWEES, | €aghiFor \War 61105 0.053
Broddcasts and Whbkul ¢ast Servi ¢es 1@hannel o6nsi sfs @fssa 0.128
nuntler ofs Physi/cak lLayer 2resolir cesipl cohsi skiingof ao.105 0.053
eunher of subbamdg as specified iimt he 0.510 0.255 0.128
Br oadca®rChannebBmnf 0 nesgage and omadpped t 6.2110qi (cal 0.105 0.053

channel s as described herein. Note that if a |ogical
channel is mapped to the first BCMCS subband of an

out er {08NE, Reb@direhphysagi @@bu&@@%ﬁ'B@MESSﬂﬁﬁtth@tmﬁﬂf&r of bits
end of the Broadcast Overhead Channel I\/bssage whi c
fagludias dhoyP anbFoP bithocaOmros ¢ Bisedsast IPéVSIathawr@ckﬁwﬂed its

BUDEDE O T RES FECHRL S, S M e o
P Q%rrﬁ%%‘tﬁttﬁatfafré’ NSRE B thOp&KBCMYR J7b @)é\ﬁwuﬂﬁlld ?V&h §ransmission

sane BCMCS Fl ow may be transmtted | ndependent
Yoderialdefiogd byltwo maremedtsrs: The BEOMECEntubbafd amjigu@mlon of the first

r no 0 lLLit .acr nul ti pl e | agical
BEMIGR b F08e Bidtene B pPtch ! B3 oty niniinias O fltmat. aiso
LARIGRE B@Ulmﬂmﬁﬁz'zs@{wl Pnia®, ididbfifsernf a PAKRTFSrmht®dex and the
BCMCS Fl ow t o physi cal channel mappi ng need not be the

sameerod teAnsmishione Yedhipeach ragmissloncinadm dhese kg fer axgmple, four
}ate s%%ni%f&{ (aa%c a3 RO rStern GIRE bf tﬁa%%sfgt% sgtd cortltaltns two Radio

synchronously across multiplé Sectors to facil
SOﬁﬁguratlons 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
cach 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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Forward Broadcast and Miul ticast Services Channel may
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s W h fhgy broadcast YROD @s a yni cast m’:ssgg@ overo 63 0.46
6 CVETY 3spper ramg 7 quct tyrat—j[od N0 p 2’6&’ = Dtg]@e 127
7I J d[l& EICItIII IAIIA FCI O]f.:lb hc I'T U Ui ZCDELIdgg“I 064

of+the sadeastChanreHnforessage{n n f '
8 suberf nr'e\ and nay have constant™ val Ue flgr 1.09 0.70
9 exhnpl 384 of [240). THelocation bf tHs missh§® ik, G 0.35
10 expnpl1624 betiweed t he physd cal |ayerd Frares2.90and 71.45 0.94
111 ncl usiize off theé corlrespandi ng| supex frame. 140075] 0.73 0.47
12 Accordpg@l y,| eagh raw of 2 he error gontr{ol 1ghock fppns 0.89
13tne paéqlooad Tor 3one olr I’T[Q’e br padcast IVAC @@q:Kets 0.61 0.44
I—u |JA re,) a 1,0gr gar CfT IIIIEI cdarl SE grr1 COtT

14 L,r\E élé)tn the4“g|| vad 'ZS of 1N 'r4'I atg—VBRCPacket 69" 1.24
15 al |89gnr\f ors f4hnf the dgccess t:er”: nallis— IInAner% 0.62

soft conmbi ne the | ogical channel. [0076] The access
network adds stuffing packets to Broadcast PCP packets

Idfes 2 ‘r:-‘ ﬁfggg?ra%{gggd zgcier{i‘/@radg a%ltogégas? 04 1RItKadtORrASes 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 area 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




contain an all zero payload and are not to be passed
to the Physical |ayer, and hence not transmtted over
w0 bwsaisss2 [ 0077] Each row of the error contr ol P@i/084008/058071

forms the payl oad for Broadcast MAC packets for a

gi ven | ogical channel, which Hre transnitted in

Br oadcast Physi cal Layer packets assigned to the

| ogi cal channel in time order of the start of

fdrﬂlﬁsn‘ivﬁﬁ idoffereiit $paas Bk dale as thePtryisind sdiorl &yt atatspae ketescompatible

0078] Regarding transm ssion formats, for each .

mt a‘HP?a%li‘ %Wysﬁéalln thgy KN JxR@gssiony, éheaﬁraa%%?n Nigge of the first

BW@S: %hbtPa'hﬁVdfd@a%h %a&ﬁe@%@sﬁﬁhﬁfmzeﬁr Bbsst Eé&?ors transmitting the
Broadcast Physical "Layer Protocol. A transm ssion

faanaeintehef iThe BraacbesttChaiannﬁ]mbssage winsaniBrdlyl e asdtor specifies the

i.cal Layer cket. Th cess .network assigns a
e o R Tt r e Ere ReGr bt i annel - For al
Broadpmsk] PRYS! 6alludidY&r a RAEKAE TaRSSASMALRA WhtReadn accordance
gi ven | ogi cal channel, the access network uses the
withragrenghordomertt o Pt 6 shews the ratssonipatibld twnsthissipascheme, in which

cal channel e Lransmssig
P8 458 A B0 a8 SR pROES oy gets B and

Calst @watbGopatibly BaASmIREoR rc)miahemﬁmg@kcasz BOweCHeatsbands. Cell A
Channel Transm ssion, or the Broadcast Transm ssion

may ﬁh@csse [t@txmmltm SURF@ARAS et iDther TFreadotis dlduated in FIG. 6.

trans Eh %&%SSF% %rg ?&[ Oa&fgfe §nea@tge M%ﬂlfek C@iStthe following
Ser vi annel 1S associ at ed the transm ssi
f)zl.’ramatermﬁ‘or tduh 1Bgioaldhasicl @msrﬂmaadi oh/ﬁ&slage/ardﬁdeagcasahnd Multicast

%ﬁf}%nnel transmtted on the Forward Broadcast and
tGce S8#8Lr vi ces Channel is associated with the

br oadcasﬁer{oﬁa‘ﬁﬁgp%@ﬁhﬁr@ 5‘[@?5851 @@bsé fodiaPleASH is greater than or
transm L% TR BRI b 4R ss1% fBMnéttc)?ft E ball HafB. If the
ndex. - A Bagkel ?hgﬁrﬁi%ga B oo

packet si

onf
modul at iR Visarlﬁlé’?“ Eg PRGIOG ap i HS’“ CS packet. The
t r ansni SEFSH IERYITE ?% goi qelgis) %&éppf‘é%t transmissions as
Channel Bysralddd1Gnd-Tabl e 1. The spectr al

S‘;‘;' 3: ter}%%egqf&%%ﬁggoﬁﬁm ;Obﬁ 8 er&reldngz @?%ﬁ;glﬁ%mber used
cases. 5 exanple,t t he nunber of OFDM

synbol s Rzmwmmam@a BOG) ix egoi ted Heartibme PilotStagger is a
transm sehent dépehtient Braoanisas tFoDdéfiféreatdeddimmnbloadaint biethe same
found byinhNy k- ENBY v ResHBOA assiBackffbred Z@uds @9 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.



Tabl e 1. Broadcast Overhead Channel Transm ssion
Formats [0081] Regardi ng physical resources, for BCMCS

walai08/118882 nunber of bits (including PAD and FESI/051083/058071

carried by a Broadcast Physical Layer packet is called

its Packet Size and denoted B2 N a a . The Span of a

packet is defined to be the nunber of transm ssions

that are allowed for the packet. A Rate Set within a

gi ven TrRORDROEsonaddde isustepilstead-data-tario (PBRgNRir@nsters of the
The B isalbdnangk] GeRfcd M filel Bida@fast PBydidal IlayBCMoket as defined
subband Rfpwa packet and the packet size. A broadcast

transm ssion format, also called the BCMCS '
Tr ansni S¥p@ratrdaser, of thedegicaleehappelasoperskly thoBreadcast Physical
| ndex arddythpacketnber of transmi ssions. Wthin each

transm ssion node, there are, for exanple, four rate

sets referred to as Rate Sets 1, 2, 3, 4. Each rate

set c989) nRcpavdingablila-tCdNdta Gowat Ratis (PPRagdramaners.t the term in-
t he yni cast numer y, which can pe used for the, .

s PO e L8t GO oGt a RisaF Ehanl e Cistsghayith the
FERNSINERSIRAS AEVRRRLstUSIrDGeL CAAIRASEN BY W@ﬁr‘éééﬂ%& by 4-bits and
while the third transm ssion occurs w th unicast
migrpregddogyfollgp@082] The Transni ssion Formats are shown

in Table 2. Two BCMCS Transm ssion Formats are

r at e- copavitel tee viluanfithordlyit tchrdstraytidranten diemstan®hen interpreted
packet format .index, but_have possibly different . .
Spans. PA&N¥RRRIA iRk Thdn eSpbics HeoRramBFiFEn dfhisbtained as
four bi tgss kngexyt g R&Ghah valubiof-SaBYis %%Hie%ﬂ?ed as ‘0000’ and a
nodul ati on format to be used for each HA

t ransni salwrfdfS dB datprepantéceds. ‘INot’e t hat t he def aul t

maxi mum nunber of transm ssions is three (in this

case, ThhdciopaPilosto-dute Bhtiohfonee Bradsee Oaerhead Chhnas associated
to transnit once or. twice as well for each. packe

format i"Wébshe apRropHts tréa%l,wpﬁor@ﬁéwr? SPuicis 15 Sor

two respectively.[0083] The packet size for each

assi gnnment is conputed based on the spectral

efficiency listed in the table bel ow and the

assi grimblet3. shefeult Fiet tpdbikeeRateg olethe Breddsast gvedwad fhannel

Tabl e 2. Table 2 Broadcast Transm ssion Fornmats [0084]

Regar di ng Forwar d BroBd€ast anp#8DRBQGCDeafatltSer vi ces

Channel Transm ssi Qrardsigiodll ti pl e (@8ptors, the

Forwar d Broadcast] andrgvshi i cast Services Channel is
particul arly suit@abre fpr a sfngte fyequency network

(SFN) transm ssi gns inl 5

[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



which all sectors in a given broadcast coverage area
synchroni ze their broadcast transm ssions and transmt

wao hesgsse2 wavef orm (with the exception of PCT/US2008/058071
sect or-dependent delay and conpl ex gain) over the air
during the tinme intervals allotated to the Broadcast

Physi cal Layer packets. At the access termnal's
antenna, all transnissions that arrive fromthe
partici pating se¢torBCMUI® ne| PORIRpEEfadls |a Si ngl e
transm ssion that gegsniffdugh a mgigj pat h|channel

W th possibly |ange dgay: spread between the first and
the last arriving 2, the

access networ k may—be—econrftguted—sothat—adgj acent
sectors broadcasting—t tHe samelcontedt on the sane
resources nmay use t ranem ssi ahf or nat’s it h di fferent

spans as long as |the trlansnission fdrmats are
rate-conpatible with onke another. A2 in the SFN
transm ssion, the transm ssion tinmeof the|first BCMCS
subband of each packet @re sypchronijzed acfoss al
sectors transnittlng The sane COntent . The

Br oadcast Channel Imfo mESSage {1 dllblllzl ted—by a sector
specifies the trc”ou.o%jun format—of—the—€orrespondi ng
| ogi cal channel . }0086}" FI G 5 illudy a variabl e

rate transm ssion sched® in atcordadce with an
enbodi nent. FIG |6 shows the rate cénpatible
transm ssion schene, i m2which|Cell A uses a
transm ssion format w ik a span of 2 BCMCS|subbands,
while cells B anqd C usgqa rafe-conpatible fransmi ssion
format with a spdn of $5 BOMCS suooa@ps Cefll A may
choose to transmyt TEClbab pabk n—the free slot
as illustrated in E'P 008H—Fhe—aceess network
can determ ne the val ues of the foll owi ng paraneters
for each Iogjcal channel transmtted on the Forward

Br oad M@l ardhe NEepdea§ihamallpfe é@esmanﬁtrrher deyarbad belesv, carries
RSN 0S| RSO UL (ORI, e
femmmts edceivinad blmmgllcml camilein I’Iﬁbnltdrf tliehBrd%elCatst(dhan&ellnfo message.

reater than the Span of a Packet Format, | nde t he
QieE 26Cste FABNIRTS BV HERATS (lp ISP n@zteaﬁ%#?%@w@aﬂnel associated

bid @?ﬂBFoaHQﬁt uﬁ% E&%hanﬁaeth%%gge%§ nB&PEL e value

use I's avall able slot(s) for supércast transm ssions
afa i bitystanattectalled BCSICHPDRProvidedForThisLogicalCh 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:

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

e 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 all of the following conditions are true, the access network can set the
BCMCSPDRProvidedForThisLogical Ch parameter to ‘0’:



FDSSeed: Frequency-domai n spreadi ng seed. A 10-bit
bi nary nunber used in frequency-domain spreading.
wepdosti Bissyger . A paraneter used in pilot tone PCT/US2008/058071
insertion. PilotStagger is a content dependent
paraneter: For different cont¥hts broadcast at the
sane tinme, the access network should assign different
val ues for the PilotStagger paraneter. Pilot-to-Data
Power Rati 0s:o DEh¢ relde o€BOMCEPdoiTaDatRatiayiethe shiicSas the value
paranmet er speci bf BSRDARIDREIult fBLtheaFEARD tERANREINS. S
transmtted on the base | ayer or the enhancenent |ayer
i f hierarchi cal TRRdIRL bPPiloSTsDWIRRAtIE S hOQRSBE dsO0the value of

every Broadcast PBmltéﬁéfalhﬁﬁb? T:hepcﬁﬁ'g BhnsrhiBGo Ry 0adcast
MAC Protocol can provide the values of the foll ow ng

par anet er sOtherwise, Br odlicast aRvysi calnctvayrkr Pratnocol sct the
FDSSeed of BChMCSRIGR Balvideld BorTdisIogicakth fmyarhéter Bridadcast

Physi cal Layer packet. PilotStagger of the | ogical

channel served by the Broadcast Physical Layer

packeto0ePDR6F fsety Badchg PRysiGE PiyePtpacRetdah@-Brahd@st MAC
PDR) paraneters of the |ogical channel served by t

t he
&80 DPONIEe @aMALCa%ieXptacﬂhétBragd@etf Physécabdlagy, Protocol.  The

d by the
HR LB PR Bbed ot B bR R R S g
Pi | ot {093 PatTac PBmdcdRaDw@he(aHDR)es@gé afi@ther Sdestditedt BEBW, carries

Inuse pilot-to-data-ratio ggb paraneters of a

|nbymakion dA dAdispte 488 deuss &F PWHPFF‘éS PbrioRiFd drpagleaskhe access
I

0ol AR BN RSB MARNED PEICRIGREN A with the

ofapping bétvixich logipal ebemtedt aminstating Hiavi@Senbbandhenthe Broadcast and

MLLer Qe ascanuns! gred Lateger Thety, inG YALYE e i

illustrated in Table 5.

Table 5. Broadcast Overhead Message

Field Length (bits)
MessagelD 8
BClISignature 16
NumLogicalChannels 8
NumLogicalChannels occurrences of the following two fields:
StartLocation/ 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.
StartLocation/ The access network can set this field to the starting

location of logical channel ; in number of
PhysicalResources:.



0.5 x (Z - 4).

For exanpl e,

a value of -2 dBis

represented as O0O00 and a value of 5.5 dBis
The default Pil ot -t oPCEUS2008/058071

WO 2pBassssl ed .
Rati os for the Broadcast Over head Channel
with the appropriate transnis&
specified in Table 3. Table 3. Default
Rati o of the Broadcast Overhead Channel

Pacdtiohpgi cal

as ' 11171

associ
on formats are
Pilot to

at ed

Dat a

[ 0090] For

channel Ths aoisahetvork tdan tshe tHrofiskt e the number of
Broadcast and Ml ti caghb&eIT\Wos&SuPNABURICS blsbangsBatthe logical

network can deter m ngndnhel NREWASs AfspthificdRi Publd 6 PDR
paraneters as foll ows. Thé access network determ nes

the values of the default Pilot-to-Data Rati os of each

1550 AR o Pl A5EEHE, T ARSI, DR Chac

pi | ot -t o- data—+rati-o—fof he‘ir"ﬁ* T fhons i s
denot ed by 1P 1o ; LEf erent
fromthe third 98 sni dsi on '

Pi | ot ToDat aRat i ®00Tabl g 4. Default Pilot to Datg Ratio
of the Broagcastom@ssades[ 0091] The3

Br oadcast Channelgpnf'o ngssage, furthger descri bed |bel ow,
carries infprmafyjggr 10 |i ndi cate thegi n-use PDR
parameters pof i“‘(’ﬁb At gannets: T'negdccess terminal s
receiving b oauroﬁ —cofitent—roni tor9the

Br oadcast Channel lnfo nessage—O-her—access—terminal s
may i gnore tAhi QO%LQFIGF For each Ilrggi cal _channgl
associ ated Wi th108® Brdadcast and M@l ticast Serices
Channel, the acdé8F netlwork can set20t he val ue of| a
1-bit parangter<ioadl ed 24

BCMCSPDRPr oVi dedpor°Thi §Logi cal Ch aggpf ol Tows: [T |t he
BCMCS Tr ansm ssijgpFormat of the Tggi cal channel

consi sts of fas of —two—or—tess, —the—access ngt wor k
can set theBEM: RPr-gvi-dedForTht-stogicat-Ch—parlanet er
as foll ows: —Fhe-accessgnetwork can-setthe

BCMCSPDRPr o i dedEbl Thi Lagi cal Ch péﬁamat er to 'Q" if

the val ue of BCMCSPi | ot ToDataRatio is the sane as the

val ue of PDRDat aDef aul t.

FLGRE" 4/c08 A SRt

net V\IOnLdﬁ92

par anet er

O herwi se, the access

ransm sSsSi on

eg%:o%ﬁgaﬂ'téﬂ'a%g%\:lg@rom C{%essage to

plovideaht agicsatermhanmglh thomsdpping Bftweerspgitabthannels 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 8
ProtocolSubtype 8
BroadcastChannellnfoSignature 16
QClISignature 20
AllReservedInterlaces 4
BCMCSReservedInterlaces 0 or 4
NumBOC 2
NumBOC occurrences of the following fields:
| BCMCSFlowIDLength | 2 |
| BCMCSOverheadFields | Variable |




3, the access network can set the
BCMCSPDRPr ovi dedFor Thi sLogi cal Ch paraneter as fol |l ows:

wo pooal1i8sef t he foll owi ng conditions are true, PEEUS2008/058071

access network can set the

BCMCSPDRPr ovi dedFor Thi sLogi ca#Ch paraneter to O :o The
val ue of BCMCSPi | ot ToDataRatio is the same as the

val ue of PDRDataDefault for the first two

transm s%i ons. o The val ue of Pil ot TOQEL@L@hi o1is ghe
same as the value o taDefault for the thir
transm sy Wi ' [

the B u!':'ée-{: : - Ch—par B ot

00 For every Broadc t Ph SI Layer

Salggﬁ%dcast MAC Pr ot oco?ﬁ%%\%e%s (&rg | R éﬁsﬁg’g&o 0500
he B cast Physi cal Pr ot ocol he Broadc
RREBISREEE can set the NRE FHIS TURDr GhdoRsi Biheficld as
cMAG ndex. [0093] The Br o34 er head message,

further descri bed below, carries |nforrrat|
PrrideatEhanpell Iilfggb%l%mﬁfDR pzﬁ%\ﬁwme TPk G cglapge this field if any of

channel s. The access net wdek oghdéickdpein the BroadcastChannellnfo
Br oadcast Over head nessagenicesage ohdnges.t he access
termnal wth the mappi ng between | ogical channels and
QCAPighatyreBCMCS subband onThheacBessaddaork anad ddil thicdsld to the
Servi ces Channel . The f or @&tiSighatiilee RBrid@adakst W etheeddverhead
message is illustrated i nMbaduges protocdabl e 5. Broadcast
Over head Messa e Messagel D The access network can set
AnResdri@llsketlaccdx01 . BCl SThoatesse nttveorRagsst et K to 17 the
can set this field to theindi@rathdt llahe stibands of all the reserved
Ngaignggﬁkﬂgnﬁgfgdgﬁ:tg?ﬁﬁ&ﬁk&@%ﬂ:Egﬁéaﬁﬁd for BEBACS clse the
field to the nunber of Iogﬁg%&%ﬁne @tQh{gg(ele% b6
§t§(ﬁ’é %w%)dﬁﬁ{lﬁat% Messag tP§tA?{1§e%&99&Ib% Tﬁ&d% §e‘%st8 1, then
can Se . Is fiel €SS net%vork can gnlltC%ﬁls lee?(P 8{heI'WISG
| ogi cal channel in number %f
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
1010
1011
1100
1101
1110
1111 2,

o
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Physi cal Resour cesz. Durati on/ The access network can

set this field to the nunber of nunber of consecutive
w@aMgs1ssebbands that the | ogi cal channely occuptBESHE8/058071

specified in Table 6. Table 6. Description of the

Duration/ Field, where is the1ndex of the Logi cal

Channel [0094] The access network sends the

Br oadcast Channel | nfo nessage to provide the access

NemBO@I wth the napht ngedetveeeorkl ogi cal tldbhdivdélts aditate the

Broadcast Physical Chaab&l sf diffeent BroBdca®f Otbead Channels (and

Broadcast Channel | nf gej¥8 $%38all @hdnhblugbﬁﬁé)%weﬂt ihaklcR BCMCS
7. Table 7. Broadcas{ﬂlt]]gh%@ el | nfos Message NunBCC
0

occurrences of the followng fields: BCMCSFl om DLengt h

ﬁCW&%ﬂ&%ﬁ: i el dgy, Vi Qide@sb{g&%giéa{h % 268100 L less than the

access networK can s
Prot ocol Subtype The fEh %t &Sthe en11er1 %Sdof octets.

as appropriate. Br oagﬁ%g‘fcéﬁg %%?%n?‘g@bsr? hﬂﬁ‘ el%lii%

B Soreht i ne” BAg afheasy o f‘lﬁ?ef LI of w%ﬁ S feld it the
changes. QCl Si gnat ur M%?SK@E ‘ES\J\B‘}IW&‘@ géﬁt inchdgd and set
field to the QCISig thatageess neoroganr pidhis ficld.
Messages pr ot ocol . Alf lRélgéﬁbd/éGI emce&su@@@@rkm@ gt dus gs defined in
network can set thi sTablel® t ©hislficltithgpecifids ctat elogivalt to physical
all the subbands of eaidnntiheapEsefvetheilogiesl daesclat@nsmitted on

bei ng used for BCMCStheHos®arldBroadasissnd MIossK Sedvites €hannel.
this field to '0'. BCMC SReservedl nterlaces |If the

Rbidragier ved| nt er | aceThé edcdsd fet6ik daf add resetvde@ith Bforder to make

access network can offet |hpihs of itRé hntifd REIWgR€equal to an integer
number of octets. The access network can set these bits to
‘0’. The access terminal can ignore these bits.

Table 9 BCMCS Overhead Fields

BCMCSFlowCount 8

NumOuterframes 2

NumOffsets 4
BOCTransmissionFormat Oor3
BOCPDRParametersIncluded Oor1l
BOCPilotToDataRatioRecord 0 or Variable
FDSSeedNumMSBs Oor4

FDSSeedMSBs 0 or FDSSeedNumMSBs

NumOffsets occurrences of the following fields:

Offsetj 4
Period; 4




the access network can include this field and set it
according to Table 8. Al the subbands in these

w0 niognisy8es can be used for BCMCS. Tabl e 8. PCT/US2008/058071
Interpretati on of BCMCSReservedl| nt erl acesNunBOC The
access network can set this fi&ld to indicate the
nunber of different Broadcast Overhead Channels (and
hence Physical Channel groups) present in each BCMCS
ul t r aB@EVIE SFRGNSHnt ovdubleadg tolfi thEhfellae g sarineit uarigth agord:
set j '
BCVBEMCSHlovdPnt i fier in units of ¢¢BEMCSHpwIREenads1) x
network can not set this field to O8
BCVBRS@sesrheRdfingl ds The access net lark can incl ude

_th| gegis@rpoﬂﬁyngﬁgmer headFi elfdsI ncluded field Is
I ng 'Llég *cglce}ﬁgne?igémé&sPrevllouﬁB(?iMﬁgFI 5 $g, The access

net can omt this fie I uded t he access

t le ngon oo WL all () T £
ne VV\JI N uarll DCL l LILLI D ClD UCI } IICU } II ICUJI C 7. LI D LI

specifies t h@dr@gt@rﬁioob@rra’fmﬁfﬁfﬂ fotlb'aﬁigahnenﬁ@m ng for

t he gt%{'t 8&atlb1{d””8| S tTansm l ted T lg the—Forward

|
U

B 1 act CA Fan 2y al Docaov v Al Thao
roa [¢ R}V ] IviT U1 \,aol. QCI VI bCO A\ | GIIIICI . I\CoCTIl VCU LILLAYS
acce Hts—ihorderto rake

the BﬁM@SWn&%Sl%ﬁqm@t nessage edi@il0 to an integer
nunbpPuestCatst et s. The access net wordordan set t hese
bi t s| P@iod)' . The access term nal g¢d@orignore these

bi t s{ pilBla@cS1REMCS Overhead Fi el dg iy fsets

OCCUF BENHESPIRE TSR HIGRALIY TT €l C%)d?‘%xﬁ‘a owlount

O U S RIS e A oL B QIR _var Tt s emgt i recor o

BCVJ é%&% 5The access network p i?et th| s fi eI d
to the nunhpr of BCMCS El ow i dent il fiRNSeedNpm
t he BUvOds@uenlryadFi el ds field of tWiar lnessaqge.

BCMCSFlowCount The access network can set this field to the
number of BCMCS Flow identifiers included in
the BCMCSOverheadFields field of this message.

NumOuterframes The access network can set this field to the

number of outerframes per ultraframe as indicated
in Table 10

Table 10. Description of NumOuterframes Field

NumOuterframes field Number of outerframes per ultraframe
‘00° 1
‘01’ 2
‘10° 4
‘11 8
NumOffsets The access network can set this field to the

number of offsets 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.



NunfQut er franes The access network can set this field
to the nunber of outerfranmes per ultrafranme as

wo padsasisezl i n Tabl e 10 Tabl e 10. Descri ption OPCT/US2008/058071
NunQut erfranmes Field NunOf f sets The access network can
set this field to the nunber ¥ offsets that the
assigned to the outerfranmes as descri bed above.
BOCTr ansm ssi onFormat The access network can set this
BO€IRDRRurithetephckeledf or maif tha BEOMOSFidveCBmoddthBtset to zero, the
Over head Channel as speci fdc@k network can omit this field. Otherwise, the

above. BOCPDRPar anet er sl nchudadndtyotkh@nBeMedEkiaWERKINInd set it as
field is set to zero, thedqlg%ss network can omt this

field. O herwi se, the access netvvork can include this

field and set it as foll ol’ﬁ %laﬁ' 96 of@lecﬁ’r% cast Overhead

rati o of the Broadcast Ov
same as PDRBOCDef ual t, th%[l Ih "iml{]e arﬂe as ltS %Def alt, ﬂclle}l

this field to '1'. Cther cteF"fSe gs (RS HRld to
set this field to O. BOCHf l}eBW*PSﬁQ?QP@é%PS‘WF can st this field to
Logi cal Channel SameAsPr evi dlisBCMCSFI ow i s set to T or

if the BOCPDRPar aneterslincluded field is set to
BRéPioRkoRataleserdet wor k cHn b%lﬁalghi‘@efsa@led\SPfeVlouSBCMCSFIOW
Ot herwi se, the access net oektocdn or micthe SO GHPRPFrpmkigrsincluded
and set it according to Tfbldes 43 to FDSBee thduarhBBsctwork can omit
BCMCSFI owCount field is s#iis tfield er Othetwhise,adreesscess network can

network can omt this fielWdludothiereidsed stthiea@oedtsto Table 13.
network can include this field and set it to the

BDSERdinkNIBBEY I epr esent gt BOMOSFRwWRIHE ficld 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 value
between 0 to 10, inclusive, to indicate the length
of the FDSSeedMSBs field. FDSSeedNumMSBs
can be such that the FDSSeedNumMSBs MSBs of
the 10-bit FDSSeed parameters of all logical
channels defined after this ficld 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.

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

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

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



between O to 10, inclusive, to indicate the | ength of
t he FDSSeedMSBs fi el d. FDSSeedNuniVBBs can be such that

W besFD8SedNunivVSBs MSBs of the 10-bit FDSSeedPCT/US2008/058071

paranmeters of all |ogical channels defined after this

field for which Physical Chann¥l Count is greater than

zero can be the sane. FDSSeedMsBs | f BCMCSFI owCount

field is set to zero, the access network can omt this
RegbtdrFoPapgtign se, the accehs atebywctivoclanan sutlthiddicldites 1’ if the
field and set it to the comegchhiageed BBs inl¥Ri3e thik BCMCS
the FDSSeed paraneters of pghl id QUBEMCSPRWRRLB R RRsage to
after this field for whi chydhenPRYSlCRIGHRMISMR Wlkssdeds to the
greater than zero. Offsety..l et&&qﬁﬁsoge&@ogéig%tgeghannel(s)
§ descr i

his field h | /- .
above. Periof The access MURPE 15ACESE TEROLC Fiibie i field t

the value periof' - 1 as " descri bed above.

RSS2 BB GBERTS, DRk eR Bt L S & 1 i e
Fl ow. Regi st er For Pagi ng Th&cCcatscledrinalais igsukred 4 ingltderthis BCMCS
field to' 1' if the acceElow ér i B&IM{SFlopReristatiry message to
i ncl ude this BCMCS Fl ow i allaw BGMaSHsewiRbyirkt toadyremically assign
nmessage to all ow the accessl ndtuamvign t B(3dGH ndswages physical

to the access term nal onclidngeclapdtbprwisd, eh€hasesehétsjork can set
O herwi se, the access netwx felganget this field to
O . Regi st er For Dynam cBroadcast The access network can

B8tichlhanddel gk AsPrevidusBCME 0w

If this BCMCS Flow is transmitted using the same
logical channel as the previous BCMCS Flow
listed in the BCMCSOverheadFields field of this
message, then the access network can set this field
to ‘1°. Otherwise, the access network can set this
field to “0’. If this is the first BCMCS Flow listed
in the BCMCSOverheadFields field of this
message, then the access network can set this field
to ‘0.

Records for all BCMCS Flow IDs that share the same logical channel can be placed

consecutively in the BroadcastChannellnfo message.

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.



access termnal is required to include this BCMCS Fl ow
in a BCMCSFI owRegi strati on nessage to all ow the access

woeds0rd881 o dynam cal |y assi gn and de-assi gn BEMIBS2008/058071

Fl ows to physical channels. O herw se, the access

network can set this field toa3lo .

Logi cal Channel SanmeAsPr evi ousBCMCSFI ow I f this BCMCS

Flowis transnmitted using the same | ogical channel as
Pééodr evi ous BCMCS Fl ow | ifst BegitalChinmelSameAsPreviousBCMCSFlow
BCMCSOver headFi el ds fi el dfiefd i§ kit3o MEs6@@ ehe d0&R neliork can omit
access network can set thigs Hbﬁi'. Q)_th&w'is]e', -the%&%ﬁs‘“’h@t%ork can set
it get ﬁgcfisfspeg% clélagws le{hi§ RE _tB'tﬁ Q-ﬁipregresellltgti&hbfsthe Period
BOMCSOver headFi el ds f1 el dPafrist g‘fo fited with, this logical channel as
access network can set thf’hso“fnllgl d°t%0 'O . Records for

al | BCMCS Fl ow | Dsatilbat. Beariptivhef Baigl Fiei cal channel

can be placed consecutively in the

Broadcgst Channelelipll gidi®ssage. Bt alimbR & @mlRons

access et wWor K L@bgabt CITSTTETU TU T pldlr Ty
| ocat i op—ef—the— m,cal ehanrpe—A—nurber—of
Physi ca j he access network can |

set thils field to%®e nunher of nunher of3 consecutiv
BCMCS slubbands t h&llt he | ogi cal channeRessreashi es as

specified in Table 6. BCMCSTransni ssi onFormat | f

Logi cal Channel SanmeAsPr evi ousBCMCSFIl ow is set to '1',
then the access network can omt this

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 outercode
‘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
‘0101’ (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



field. O herwi se, the access network can set this
field to the Transm ssi onFormat paraneter of this
wo ogsasdsszhannel according to Table 2 to indi CBEBEUS198/058071
Br oadcast transm ssion format of this | ogical
channel . Period |f 32
Logi cal Channel SanmeAsPr evi ousBCMCSFl ow field is set to
" 1" , then the access network can omt this field.
O herwi se, the access net vaiténte dfomieastt i thefdadledtitne the access

the 2-bit representation ﬂétwb'ﬂ@sﬁa@[d é%ﬁilgﬁ@[f@éfait%lotsm%gerlndex
associated with this |ogical channel as shown in b

11. Tabl e 11. TERIsdPi Pep@iption obEtpsireerdnerxdieldr code | f
Logi cal Channel SameAsPrevi ousBCMCSFlow is set to ' 1"
or if Rhysi cdlilohagesri@dent is I;ero! tﬁéwstﬁelaccess
network can onmt f9bps field. O herw se, tlhe access
networ kl can set tfpy frefd to [ ndicate whjch

Reed- Soi ormn our ecroq ae |s useo [O rorm ar, error
cont r ol —btock—for; Il s—togicatchannet aLr,é,Lu ding—to
Tabl e 12—Fablte 12 Peseriptioh—of—OuterCode—teld
Pilots [t ::mﬂprl nr‘lijOf

Logi cal [Channel Sang®&Pr evi ousBOVCSFl ow is Bet to ' 1"
or if Bhysical Chadh@l Count is gero, then ¢he access
network can omt this field. O herw se, the access
network can set this field to indicate the content
dependent Pil ot Stagger paraneter according to Table
13. For differentcontents broadcast at the sane tinme

BW@SPE%?OD@&K@MR&B%' difasgh E‘al@hﬁrfn%[%ﬂ{eAsPreV1ousBCMCSFlow

Pi | ot Stagger| ndex. Table {3 'rﬁ’ftPlg)glcnghannGICOunt 1S zero, or

Pi 1 ot St agger | ndex Field if the BCMCSPDRPararnetersIncluded 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’.

FDSSeedLSBs 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°.



BCMCSPi | ot ToDat aRat i oRecord | f
Logi cal Channel SaneAsPr evi ousBCMCSFlow is set to ' 1'

wo@roosfiigBBy/si cal Channel Count is zero, or if thePCT/US2008/058071

BCMCSPDRPar anet er sl ncl uded field is set to "0, then
the access network can onmit thHs field. Otherw se, the
access network can include this field and set it
according to Table 14. FDSSeedSaneAsPrevi ousLogCh | f
Logi cal Channel Saard$sPr BCMUSBVCADhtoRaticRegetd to ' 1'
or if Physical Channel Count is zero, or if (10 -
FDSSeedNurfMSBs) 1s zero, the access net Worjkﬂq@a om t
this field. Qherw se, ffig access netwonk gy nclude

this fiel ts1 an
occur rencd BEMCSE DR R BT sl ChT P ° L?‘c? to
this fiel E’GMGSJ? gﬁéﬁemﬁuﬁpmlrrpnrp ‘.bc al
to the (10 BCH&SElofiaEREIROBs of the F sé)eqr4

par anet er |ofildthoBathRafical channel, then|t hd) ackes
network can set this field to "1'. O herw se, the
BCOASSPDRPMeidcdEaiThisdlogichiCGh f i heladoess fEtwotkDGheedihtBSeld to “1°

I f the FDSSeedSaneAsPrevi ousLogGheipslot s ldudedtiand thetBroadcast
to '0", the access network canyidiet udqsthicgffge%{d amshn  the

set it to the (10 - FDSSeedNu aILP%%] t he
FDSSeed paramster for this |ogl cgﬁc anne O herwi se,
Egg/, i {&Cﬁn Iomt tlh ¢ field.
tlon ayer the 1 ogica
eﬁ@g@lﬁbRi’%Vg({ ?c‘ r"flhsstL%glcalCh

on the base | ayer, the access
Cﬁ se‘i (Ebr %? th’EsécP \ﬁork can

field to '0'". If the |ogical
t he omit tls erw1se te access

network can include this field and set it as
follows:

\"2J

If the BCMCSOverheadFields field of the
BroadcastChannellnfo message specifies at
least one logical channel prior to this
logical channel which includes a non-
empty
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 is
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.



enhancenment | ayer, the access network can set this

field to '1'.Table 14. BCMCSPi | ot ToDat aRat i oRecord
wWBSNBSRBRPr ovi dedFor Thi sLogi cal Ch The access neCT$1008/058071

can set this field to' 1" if the pilot to data ratio

of the Broadcast packet is di¥ferent fromthe

PDRDat aDef aul t. BCMCSPDRSaneAsBefore |If the

BCMCSPDRPr ovi dedFor Thi sLogical Ch field is set to O,

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

access network can include this field and set

f ol | ol995] 1 Regerdmenbsdreidsastdiié] ngﬁlfé@faar%fflnﬁ@ﬂ%i the access

o e e S B APl Pier
i ncl udes a non enpty BCMCSPDRRecor dFor Thi sLogi cal Ch

field and hps—t+he—sare—ROMcS—TransH-S§Sstenr—orArat as
thi's | ogical_channel 4&J9it the |ast hepethfbits)
| ogi cal chanftrBMdEStultbasdifembell ues [f%r al |l in-luse
pi | ot - t 0- da} EndBCMCSibdaeiMNamsbadescr i|led above, |as

this | ogi cal RehdEaedcasthemdihe accesy network can set
this field [Resdved X NErW Sse, The acqess nefwork can

set this fietdto 6

StartBCMCSSubbandNumber  The access network can set this field to the location of
the first BCMCS subband of the logical channel in the
next ultraframe. If the logical channel is not present
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 ultraframe, 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 therecof. 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 (FPGAs), processors, controllers, micro-controllers, microprocessors,
electronic devices, other electronic units designed to perform the functions described
herein, or a combination therecof. The processing units at a receiver may also be

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



BCMCSPi | ot ToDat aRati o The access network can set this
field as described above. The nethod by which the

waemsssssset wor k sets t he BCMCSPi | ot ToDat aRat i oPCT/US2008/058071

paranmeter is beyond the scope of this specification.

Pi | ot ToDat aRati 0 The access n&twork can set this field

as descri bed above. The nethod by which the access

network sets the Pil ot ToDataRati o paraneter is beyond

t he spBPg| offot hi sfispeciihplatchnioh.0085karRagaich kghiiees may be
Broadcast MAC NextU trafranmelnfo faormat, the, acces
H%leﬁwe%m@e Wstrieliqng| (e gwi PIGCTiuEsse gurgfw% énmesefsofcfware codes,
BHELY oF ARAGETEmIAC RAEKG dSLALEMRSURRARINUIBRS or software
The access network can set this field to the |ocation

ofdes heyflier sareEMCBresdnp dngl, ofentolne 8B gr 8&l incFlénAehnd executed by

the next ultrafrane f I i cal channgel . not s
DB (961 REChaRT s oy &itB . i3Y Ptno S URBCE radlsBRited ayithin the
BRbcdsbi & dxt@hdl tb theWebdessdENndBCMCSSubbandNunber  The

access network can set this field to the | ocation of

t he | HYPSBCICShanldnadowtl thae thogionedpt ciaplrainels pharpia refers to

next ultrafranme. .lf the.loqical .channel,.is.not present
IMOPRon gk T sins it Bed SIS IR oS O or access

tfinfhaf i @ dodsondNbduircReagiBiRaficasbiChrunethiat® bldtks of subcarriers,
access network can set this field to '0" if the

e artees or phegeasecssivdicnsd B BrcastaiEiARel | nfo has

ngt f@?ggd pg;ﬂ%%%g?%s rsg\géc}}égglgf tlgeﬁ&tsﬁ§§edteﬂ{b%dfﬂl&ltsdistp‘?ovided to
Brabhd ems pEiBamkilledfio thanrtctoamglee on usdhehanpckertnatamioa. Various
r%fod} 10261ti081{sotgq[ eassetern a0 Pn?elnltsn I)v?ll 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.



Reserved The access network can set these bits to '0".
[ 0096] The transm ssion techni ques described herein
woreapshesssnpl enent ed by vari ous neans. For exanptBPS2008/058071

t hese techni ques nay be inplenented in hardware,

firmware, software, or a conblthation thereof. For a
hardware i npl enentation, the processing units at a

transmtter may be inplenented within one or nore
application specific integrated circuits (ASICs),

digital signal processors (DSEEMS digital signa

processi ng devi ces (DSPDs), progranmable |ogic devices

WRaDB)claifeélisd progranmabl e gate arrays (FPGAs),

processors, controllers, mcro-controllers,

m croprocessors, electronic devices, other electronic

uni t sldesi ghetcthodpdrireeassing dreagdeett inprssaggs seqeivsddpver a wireless

rejn ' jon thereof. The processing units

OFhgL! %hggﬁe&@?&ﬁayﬂﬁﬁ% be inplemented within one or

raoeieindSl flaraliDSitsignatnearssors, and so on.[0097] For a
oftware inplengntation, the transm ssion techni ques

aﬁmem@nﬁmhegf dbe \wigmalsi ARTFsneR|soffs af deggt one Broddcast message
pr ocegur f td .

Oy P M bl R R e A bl are
i nst rwctiveths or software codes may be stored in a

nmenory (e.g., nenory 832 or 872 in FIG 2) and

executed by a processor (e.g., processor 830 or 870).

The nenory TRAM AR STRIARENLEEL Mk Rt dimihgg B&Iﬁgﬁ%‘é QUetcBining the

external to the processor. [0098] It should be noted

subkend isorimg @ptopaforis kamgrsidsn ke pe¢rheadanesssga o

information or transm ssion types that may be

transmtted by the access point or access termnal. It

does ot requtrethbd WF icldime2,fwi&einOthe HopARIrer 4Ft R@dertised in the
bl ocks of subcarriers, tine periods, or other

pexbenddeessiisdi cat ed to such transnissions. [0099] The

previ ous description of the disclosed enbodi nents is
provided to enable any person skilled in the art to

make é4r use Thhengpiceisefreiaimnly erhictedmthe\dabbamdds indexed.

nodi fications to these enbodinments will be readily

apparent to those skilled in the art, and the generic

pri nc'j.pl es qﬁé'rﬂ@tﬂo&‘e&feélgin[ﬂl’ r@iﬁph/h@rg tl_tléJ_aPtlQa%f one broadcast

enbodi ments w thout departing fromthe spirit or scope

oessape inolwdedt iaomplurdiys of t hreadpasis ertssdgay ent rosames phgsical layer,

intended to be l.i.mted,.to the odi nents shown herein
6%?“%1“1%&“%3%8@ ey it DESHEConsi stent with
the principles and novel features disclosed

her ei n. CLAI M5 )
6. The method of claim 1, wherein determining comprises the

determining the frame wherein the OFDM symbols comprise last one, two, four or eight

OFDM symbols of each outerframe.

7. A method of processing broadcast messages for transmission over a
wireless channel, the method comprising:
filling data into error control blocks in a row basis;
applying Reed-Solomon coding along columns of the error control blocks; and

providing the filled and coded error control blocks for transmission.



What is clainmed is: 1. A nethod of processing
br oadcast nessages received over a wreless channel,
wao b@smetsBnd conpri sing: receiving a plurality BET/US2008/058071

signals; and determ ning which of the signals

corresponds to at |east one btbadcast nessage

desi gnated by a subband and OFDM synbols of franes in

whi ch signals are received. 2. The nethod of claim1,

wher efn det dhoi methgd cemplairs e datemmapplpthet bemprideadpglying an

ﬁicording to hop ports assigned in an over head
EsBEede3 The nethod of claim 2, wherein the hop

ports are advertised in the overhead nessage. 4. The

met hod of claim 11, wherein the subband is indexed. 5.

The n®t hod dheohethod df ovhar 2i wheweanatrhe af cdohastorocmtrol block
roadcast nessage includes a plurality of broadcast

g S aglond SES B iR i PR ced e i i g an

order of the plurality of broadcast nessages. 6. The

met hod of claim1, wherein determ ning conprises the

det er #9.ni ng Thhemthadeofnhlaiei  wherc@Fmhd pyiioad sis protected by an

qﬂmﬁgige | ast one, two, four or eight O-FDM synbol s of

B¢ Uterfranme. 7. A nethod of processing broadcast

nmessages for transm ssion over a wreless channel, the

nmet hod conprising: filling data into error control.

bl ocksli n a4 sWtosspls gengsHing oy MeBWISHIEHMERS delFHge resources

B Ao TRE: Phrodfochh L o4 FmEiRar pism e method
Eamptiigimnsm ssi on. 8. The nethod of claim7, wherein

appl yi ng conpri ses applying .an [N, K, ode.. 9.. The

HERHBBEN CBPeRy TeSSHHBFOMRTENG BiMsspies ek Rt b messege,

bl ock, {RhBr2ARaYARaH iRE a PREdREst CRA R PIPRHERSE message, a number

messages. 10. The net’hod of claim9, wherein the

pay! oaflldgscap cbireetsedemtyfyarg a number of logical channels used to transmit
broadcast overhead messages, and a duration field indicative of a number of

subbands occupied but broadcast messages; and

transmitting the overhead message.

12. An apparatus for generating one or more messages indicating resources
used by broadcast messages in a wireless communication system, the apparatus
comprising:
means for generating an overhead message comprising a MessagelD field identifying

the message, a signature field identifying a broadcast channel information

message, a number of logical channels identifying a number of logical channels
used to transmit broadcast overhead messages, and a duration field indicative of

a number of subbands occupied but broadcast messages; and

means for transmitting the overhead message.

13. An apparatus for processing broadcast messages received over a
wireless channel, the apparatus comprising:

means for receiving a plurality of signals; and



outercode. 11. A nethod of generating one or nore
nmessages i ndicating resources used by broadcast

wore®sawss2 i n a W rel ess conmuni cati on system PEEUS2008/058071

met hod conpri sing: generating an overhead nessage
conmprising a Messagel D field &entifying the nessage
a signature field identifying a broadcast channe
i nformati on message, a nunber of |ogical channels
mdemst fdrydatgrmaningnilich odf thegsigadls cbabspehds ws ed 13t one broadcast
transmt broadcast qverhead nmessages, and a duration . ,
fi el dMCHdEe sepigpated m@&ndo?n@ @S@iﬂa@% of g@naﬁﬁt in which
broadggﬁasg§§§@g@§; and transmtting the overhead

1

nessag 2. An apparatus for generating one or nore
nmessages i ndicating resources used by broadcast

messages in W rel ess co ni cati on system the ..
appargius c rW@Pﬁﬁ?S aﬂgg?o ’gg'@FH¥ﬁ G BFnSy B hdggrmining
BRASRAE QAP th:S HABmAnMBSthadablbanti Rtekdirdent hdpy bods hfi€ned in an
nmessage, a signature field identifying a broadcast
eYrahesdimésadgsy mat i on message, a nunber of | ogica

channel s identifying a nunber of I|ogical channels used

to transmt broadcast overhead nessages, and a

durati®n fi dghd appath@abf ¢Rimfl4awheiehethe top pobbardsdvertised in the
occupi ed but broadcast nessages; and neans for

?Wﬁh@ﬁﬂﬂ@ﬁ%@-the over head nessage. 13. An apparatus
for processing broadcast nmessages received over a

wi rel ess channel, the apparatus conprising: neans for
recei V6.ng a Tht appdratuy obélasi dhatisreiatdnebband iindexed.
determ ni ng which of the signals corresponds to at

| east one broadcast nessage designated by a subband

and OrpM synigl p@[fatufs rABSm M, Wh&GHin Sl gedhs AEfs for determining

recei ved. 14. The apparatus of claim 13, wherein the
the et dedso onel dredoash inmgys ago ngetdreneses ree phusal frp of dedaslcast migsgages in a

t%a\%ger Sﬁilggg?qg@% g{hgrll nc?etér(r)nigigg 2P rotlr e Frond qged plllr;raﬁgl of broadcast

mcessages.

18. The apparatus of claim 13, wherein the means for determining
comprises means for determining the frame wherein the OFDM symbols comprise last

one, two, four or eight OFDM symbols of each outerframe.

19. An apparatus for processing broadcast messages received over a
wireless channel, the apparatus comprising:
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.



15. The apparatus of claim 14, wherein the hop ports
are advertised in the overhead nessage. 16. The

wappanssss of claim 13, wherein the subband i sP¢TUs20081058071
17. The apparatus of claim 13, wherein when the neans
for determning the at |east ¥he broadcast nmessage
determnes a plurality of broadcast nessages in a sane
physi cal |ayer, then determ ning an order fromthe
plurabkf.ty ofA harctadchstpromssiagenc di8mothecaippdimadssizcofindicating
claim 13, wherein the nmeans for. determ ning. conpri se}s1
FReQHSes ed é?@t%é? CRTARESEIRES 11 ANIClge FEMAUpKatigEpyvtem, the method
S iSo-conprise |ast one, two, four or eight OFDM
synbol s” of each outerfrane. 19. An apparatus for
prroivewsingy coltcad dessigenesypageg a MeeiageldD Geldridentifyinglths message,

channel , the arat.us conprising. a receiver
cont | BB S BaPong fibtke Shigmel FEfmAEon grqgsage. a number
pr ocess RygiePRhaddlser chrydet £niiber YhideicaP chidiR1sSE@AAbSransmit
corresponds to at | east one broadcast nessage

desi ghmedersbyverheaghimasrdgesn dndrRDMIsob bickl oididatizenes aj pumber of
whi ch_signal s _ar.e,regeived. 20. A method for processing

one ofUhENE el b TRdE TSRS A ng resour ces
poeekshiy the erdEadtmagssages in a wrel ess comuni cation
system the nethod conprising: receiving an over head
nessage conprising a Messagel D field identifying the

msssagf, A g,ga%éérsforfr.éﬁaglei dﬁ{éhiufrrl%i qgcl?dljl‘ﬂgoagx%%&tsor-executable
channel i nfornmdation nessage, a nunber o gi cal

ohandtins thetkmt fof pérfigmangamedrodalf pragssiad brohdrastehsssagsdeceived
to transmt brorﬁcast over head nessages,. and a

AR Y Esiessichppnel. 4l wsthed somprising heisPS O subbands

ReENR 19&'11@%%%35@988&9%: and processing the
over h€ad nessage.- 21. A processor-readabl e medi um
leteinudinggwhrcbc ef sl -segoebutaindspondss ta we tleon sonchbroadenst message

o oot lect B UBbaR u L PORESTRbRR ACRERERE whichotenals er

conpr iskiRgd.t he steps of:

22. The processor-readable medium of claim 21, wherein the processor-
executable instructions for determining comprise determining the subband according to

hop ports assigned in an overhead message.

23. The processor-readable medium of claim 22, wherein the hop ports are

advertised in the overhead message.

24. The processor-readable medium of claim 21, wherein the subband is
indexed.
25. The processor-readable medium of claim 21, wherein the processor-

executable instructions for determining comprise determining an order of a plurality of
broadcast message when the at least one broadcast message includes a plurality of

broadcast messages in a same physical layer.



receiving a plurality of signals; and determ ning

whi ch of the signals corresponds to at | east one
whe@adess8r nessage designated by a subband andp@FDB2008/058071

synbol s of frames in which signals are received. 22.

The processor-readabl e nedi utbf claim 21, wherein the

processorexecutabl e instructions for determ ning

conprise determ ning the subband according to hop

port s2@ssi giad procagoronéeddbda thodtiss agecladd. 21Theherein determining

processor -readabl e medi um of cl aim 22, wherein_the hop .

HRIPRIESES rRIOSRIVAT e aPlf ninptRctigy e%a edfderpiRiag gwe gme myhcrein the

S s : [ claj 1, '

O R RS 5 O 25 r BLEE D TIEN ooy of et

oftedtamem 21, wherein the processorexecutabl e

instructions for determ ning conprise determ ning an

order of a plurality of broadcast nessage when the at

| east one broadcast nessage includes a plurality of

broadcast nessages in a sanme physical |ayer.26. The

processor -readabl e nedi um of claim 21, wherein

deternmi ning conpri ses processor-executable instruction

for determning the frame wherein the OFDM synbol s

conprise last one, two, four or eight OFDM synbol s of

each outerfrane.



