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broadcast transmission is sent to all wireless devices within a designated éoverage area,
a multicast transmission i1s sent to a group of wireless devices, and a unicast
transmission is sent to a specific wireless device. For example, the base station may
broadcast a number of data streams for multimedia (e.g., television) programs via a
terrestrial radio link for reception by wireless devices. In general, the base station may
transmit any number of data streams, which may change over time, and each data
stream may have a fixed or variable data rate.

[0004] A wireless device within the coverage area of the base station may be interested
in receiving only one or few specific data streams among the multiple data streams
transmitted by the base station. If the base station multiplexes all data streams onto
one composite stream prior to transmission, then the wireless device may need to

receive the signal transmitted by the base station, process (e.g., downconvert,
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i ndi vidual data streans are described herein. A base )
ssughi that mdividyad ety stragmist ofpinterephtte virglessrdevings man beleéficiently
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referred to by some other terminology. Each MLC may carry one or more data streams
and may be transmitted at different times, on different frequency subbands, and so on.
The time-frequency location of each MLC may change over time. The overhead
information indicates the time-frequency location where each MLC is transmitted. The
overhead information for all of the MLCs may be sent in two parts called “composite”
overhead information and “embedded” overhead information.

[0008] In an embodiment, the composite overhead information includes location
information for all MLCs and is sent periodically at the start of each super-frame of a

predetermined time duration, as described below. The composite overhead information
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[0011] Various aspects and embodiments of the invention are described in further

detail below. )

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The features and nature of the present invention will become more apparent
from the detailed description set forth below when taken in conjunction with the
drawings in which like reference characters identify correspondingly throughout and
wherein:

[0013] FIG. 1 shows a wireless multi-carrier broadcast system;



[0012] The features and nature of the present
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NRYheab®er multi-carrier modulation techniques, or some other construct. OFDM

effectively partitions the overall system bandwidth into multiple (N) orthogonal
subbands. These subbands are also referred to as tones, carriers, subcarriers, bins, and
frequency channels. With OFDM, each subband is associated with a respective
subcarrier that may be modulated with data. The techniques described herein may also
be used for broadcast, multicast, and unicast services. For clarity, these techniques are
described below for an exemplary wireless multi-carrier broadcast system.

[0024] FIG. 1 shows a wireless multi-carrier broadcast system 100. System 100
includes a number of base stations 110 that are distributed throughout the system. A
base station is generally a fixed station and may also be called an access point, a
transmitter, or some other terminology. Wireless devices 120 are located throughout

the coverage area of the system. A wireless device may be fixed or mobile and may



be used for broadcast, nulticast, and unicast
services. For clarity, these techniques are descri bed
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[0027] FIG. 2 shows an exemplary super-frame structure that may be used for system
100. Data transmission occurs in units of super-frames 210. Each super-frame spans a
predetermined time duration, which may be selected based on various factors such as,
for example, the desired statistical multiplexing for the data streams, the amount of
time diversity desired for the data streams, the acquisition time for the data streams,
buffer requirements for the wireless devices, and so on. A super-frame size of

approximately one second may provide a good tradeoff between the various factors



allows the wireless devices to i ndependently receive
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may be sent in any nunber o6 data streans and on any

nunber of MCs. [0027] FIG 2 shows an exenplary

super framg_structure that may be used for system 100.
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video, audio, datacast, icast, and so on). The signaling may be for various items
such as, e.g., a decryption key used to decrypt the other data streams being sent on the
MLC. (The decryption key may be decrypted by a wireless device having a proper
subscription key, which may be obtained upon activation of a service.) Other types of
signaling may also be sent on stream 0. For example, stream O may carry a
presentation record that defines the characteristics of the media carried by the MLC,
the location of the same MLC in the next super-frame, text components and/or media,

and so on. In general, each stream may carry more than one type of media, although it

may be more convenient to carry a single media type in each stream. For each super-
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yé s Ng et badkB (BE sHRYLE, W?Qéel%gég félﬁt&%‘?ﬂ%@@ capsule

a single nedia type 1n each stream Fo

flreader, anchetreant dapackety &1 MAC imdeketoder streaparh pavket, and N, MAC
acket .for each ta stream se on the M.C.in that

BT Fir et PRty Ry R R Tor o ardg e bat Hptirerata streams

t <} ata streans are bei sent on the

AREOURE T Thab et b G Re S n T Y R egit g stream
Nbyerfpacketais eptuipedn intégee nufbehiof MACpMikisi 8nd the length of each

transmtted. The MAC capsul e i ncludes a MAC capsul e

Wgﬁﬁ@rlaﬁﬁd@&k?\m lé‘éﬁ%‘?ﬂ o Wmaéﬁ?®m®m aﬂ:fs},lal MAr? layer also

R A5 S5 BBEEET JET AE  H n

s T A A0, T R P8 o o

%dkeéﬂco&ilﬂﬁ% chdEad Lif LIt ?15519 @H@bdﬁ'%r {nioﬁ% sQ¥%ted for the
I yer packKets (or

hi
the MLC. The MAC layer forns WAC I'a
Mhbl or rand spperkieasy inf which the MIVC is égassthigtebcthel MA@ dayer provides

stream O cket, C packets for stream 1l packet,
Fherp e, RPAE Rapsls YoF BARS' erckbh 3 Niroe) i andparity MAC
?ﬂng§> 1if all three data streans are being sent. To

2T tate I ndependent reception of the data streans,

§0033] Stheeptvsicaly Biye dstkRies itBe $R6Hdedl MAET Eéﬂsﬁ&eﬁndqyme@gses (e.g.,
of MAC packets, and the | ength of each stream | ayer
aeqdss, intstlpges. and symbol meps) waehMeAC packst traganerate Therresponding

%ﬁgﬁ{:\ﬁ% peé gt%fgﬁﬁzg{ Ojftrﬂ%n ?}}{*@8‘?}}]@9& Qﬁié V2N rf)agllcqe ] Iél o?' aNﬁ;c-ed size
(e.g., approximately 1K bytes), the PL packets for the MLC are of equal size, and the
PL packet size is determined by the code rate and modulation scheme used for the
MLC. The one-to-one mapping between MAC packets and PL packets simplifies the
processing at the base station and wireless devices.

[0034] Data may be transmitted in various manners in system 100. In an embodiment,
M slots are formed in each symbol périod and are mapped to M disjoint or non-
overlapping sets of subbands, where M>1. To obtain frequency diversity, the
subbands in each set may be uniformly distributed across the N total subbands in the

system. The subbands in each set are then interlaced with the subbands in each of the



generates parity MAC packets, where N> 0 and is
dependent on whet her or not block encoding is enabl ed
wa@eas/0i¥9enabl ed, the bl ock encodi ng node sel ertBUST004/035005
the MLC. For each super-frade in which the M.Cis
transrritted t he MAC | ayer provides an encoded MAC

N + N dat. >
NG LB SRR N o Dl BB P2t may
eB@ qﬂ@ﬁ;e&/% ﬁﬁ’ib‘ééﬂtem@éi*ﬁc&r af esF&ent( Syrfibol pmegeg, based on a
Interleaves, and synbol maps) each MAC packet to
geiedetamengd geanpaa sPReMR) tohirews Heayaicy( Myrsmcamlt obtain other
|
B IR AR e KM SR Aol R o, e

Nkla-aanmtemlfaceemup;bmg izgot degegibedhe PL packet size is
determ ned hy the code rate and npdul ati on schene used
5}035}]Eor|vg(glvem SURSFALAMS. SIS pi‘)lﬁ?‘g‘}d rpf\vets is available for

pﬁ%grgs%lm &abh B GlafneS| %HPA & at ARy sg(gtg %Hy% lﬁct-:d to transmit

se stationand wre eV| ces.
ban Fbah pitot, twéhdichi may belmetsbyrﬁmwndessrﬂ@mk don dtﬁﬁnelle@tlmatmn and
odi nent , sl o ar e [

foi;‘rre in ach S {e‘li og
aﬂ CLRUIPORE pRLFIF § fofs S IS? he 2 alsToRAse Fﬁﬁgme sgd fy transmit
Yor RMECMag ddscribed BObR! 'Thferr&ﬁ Ys16ts ‘AFertﬁé éulable for

the su%bands in each set may be unif distribute
agltaggon tesheMlIdisal subbands in the system The

S HBR8RE Red G5  liGalthd, b bu SREE st B st in cnch

S @ifpefBime Népeitiin ahltﬁ@l MINC’si gal/Ryall 28R "avaftaititySéO§lotdBY the super-
be mapped to different interlaces in differéent synbol

p@ammd(r@sgbly Qﬁb@fefQCT@ﬁ? dash ctnactévati MEE, miighi ingn MLC that is not

o%r ne’ 1t ecf S)Ta{ gi%r? IX_I%) gnl%ﬂ' {lcﬁlo?ﬁgc? %g'r %o\;cwgl Egac ot ?t)}r)er;’t I &E which

i B ah(MLdab de tiansBitied 1 0 Givieh sepepiftumel ischllobgted at least one slot. Each
sl ot -to- |nterl ace mapping i.s not descri bed. [0035] For
a2V ML upe plsp r asgrady’ ypesifie  slefs rwitlip thansyfé@r-%mnyb@ﬁegi on an

S AP S L i
FiNPapiibit (2) abluch tnmyarseisivainy frfoechnMIS), € pproeid adequate tme-
Rt e Mo Rnigtes e, BRouBh ah nignalirichpeqieh o indicate
BN tassibibacdol élﬂ:hfIQ[!LCt herafbés sch%ﬁleg R4 bp%gixp?d Qé’glg.# slots to

The remaining slots are then avail able for ocat
t MIGse Ivigegeral, @0‘3@}8 Foadeokl Ietwean tiree dadelsityaand glowar savings. The

slots in eac h_super -
ooy BhiRe LD 58 s podteR coly ity I fayp over time
s#iQ&sSity,Nort RReSHRSY, ffoAMfferent MLCs. For example, some MLCs may be

optimized for time diversity while other MLCs may be optimized for power

(L‘

consumption. MLCs containing many turbo code blocks inherently achieve more time
diversity, while lower data rate MLCs can benefit from additional time diversity.

[0037] FIG. 4 shows an exemplary slot assignment scheme that assigns slots to MLCs
using a “sinusoidal” or “zigzag” pattern. For this scheme, a frame is divided into one
or more “strips”, and each éh‘ip spans at least one slot index and further spans a
contiguous number of (e.g., all) symbol periods in the frame. Each active MLC is
mapped to one strip and is assigned slots in that strip. The slots in each strip may be
assigned to the MLCs mapped to that strip in a specific order using a vertical zigzag
pattern. This zigzag pattern selects slots from the lowest slot index for the strip to the



and possibly other factors. Each "inactive" MC, which

is an MLCthat is not transmtted in a given
waeepsn4¥vame, is allocated zero slots. Each " artT/u82004/035005

M.C, which is an MLC to be ?ransmitted in a given

super-frame, is allocated at | east one slot. Each

ot 50, B e SR PRSSEP BRI T8 b i e

adynead beriddfof ihe shaygk the slots for all active M.Cs as_
efficiently as possible, (2) reduce the transm ssion
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dasMam Slptthe Maxsylgf en endhghegrunghes of slatsetlogatedhtostherDLC, as shown in
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[0041] FIG. 5 shows an embodiment of a System Parameters Message used to carry

location information for the MLCs. In general, the location information for each MLC
includes all parameters used to describe the time-frequency location for the MLC, e.g.,
the specific slots assigned to the MLC. For the embodiment shown in FIG. 5, the
System Parameters Message contains a message header and one or more location
records. The message header may carry information such as, for example, (1) the
system time for the beginning of the current super-frame, (2) a network identifier, (3)

the source of the message, (4) a protocol version supported by the system, (5)



t he highest slot index 5, and concluding at slot index

3 in synbol period index 7. [0039] An exenplary sl ot
waz®sgmment schene has been descri bed above. TPET/NE1084/035005

may al so be assigned slots i0n ot her manners usi ng

ot her schenes. For exanple, each M.C may be assi gned

otsmarectan | ar att rn thet di S|,0
sttt eR g SeRetk e dresabrb RouE ECRERIAL for e
Hifet 16batidh @il skt M- ﬂi@éﬁa?@ riahé 'aﬂ&eﬂlerl‘i‘éﬁﬁétn Q) #e number of
patterns such that these erns are packed as
ebﬁatmnemm}is &8re) dsHigicat 1mtht> heestaggrand §cogmo]n meer@l ﬂIGSmessage

ned to.each a h super.-frane

By ben iR Sy BB M R PR ER R R (o
MO@42]T’DE3 B t frfesUNEA 1dcatifhe $€dokdke for €, SMIIGs after the message
assigned to each active M.C are typically dependent on

t brader; lperdoaatien recordh 6 egoh IMeCswbers. NEo# 1 exlargsl embadiment, each
each active MC_is_assigned a rectangul ar. pattern,

t Restianpeord hes e fixedlepethor gizs of Lﬂ%’d thehee Icpiéqmstecords are sent

f
emgseﬂu% 1 3%(%% Régréﬁgiﬁ @Egd%%fl@ ic“?‘ftq%é ﬂgﬁ?ﬁ Iﬁ{)}r dé)&%lple if the
afidt ky:ahmi repoerd Bdor MiaX xf ﬁrentt]&ede:pﬁda locatightecont Rzefor MLC x+1,
fern. If each active M.C is assigned slots

h
L@S "i]t?éatiqngrf%d&%f‘)? MEC %henandrse oasén thedast losetion gcord is for
1,0 e PR DUakle, AL B S et
tﬁcét{b%r%&df&%aéﬁwt:bﬁm@r&t 4. [0041] FIG 5 shows an

nbodi nent of a System Paraneters Message used to
c[@ﬂﬂ?y] Farcthe ieorboiimiant shewom F&G. §,hecMi@stioh meqped eomthins an MLC

the | tjon infor t n for C C |ncludes

el BB b o B0 TouBP epsoiafel Ditke s bebig ity the current super-
| R&EAé bislBf tol Ve otMblvis® - Wthe MIT PRE&GIt bitGs §ét% $1°, then the location
assigned to the M.C. For the enbodi ment shown in Fl

srecwrﬁecaey@taeﬁﬁaaa@ﬁsiﬁétf@kt aNBlet bfe fisbhtand asSteeameberagles field. The
t . . Th
SR e, 5T ipfery i iffion SAeiRe Sy ERdnBRet T fhe slots

t 4x8i By toetie IMIDE. TR Sididnfoemkla Rbigingslot hfomktioBMvhich conveys all
super-frame, (2) a network identifier, (3) t he source

orarapeteireised fpdescale tepsggrblotide-gi dlve Mip St Bierti$ot, and Max

880223k} S L, B BALATRESS S By g i

fhy the NMDCéh itlosncurasmo sihbes-Eainei (8.gt, &), g SBRION, for ghd th@éd $tfeam layer
t he header %7) t he nunber, of | ocation records (N

Mc}ﬁ‘és B HIG; A)-t Hhe rumbsyof slottalleraid. toghadYihE mex b determined
EsageR die8ieh, IRIEARNIE AnRaG) pRERe [OF T Qe rate and

eV|ces 0042] nessag arries
| moditlatoom soheme)Xssefl dor tkleI\MfS alff tther MILi{& Presard dojteis set to ‘0°, then the

location record carries a Next Super-frame Offset field and a Reserved field. The Next

Super-frame Offset field indicates the next super-frame in which the MLC may be sent.
If this field is set to ‘0’, then the MLC may be sent in any upcoming super-frame. If
this field is set to a non-zero value, then this value indicates the minimum number of
super-frames from the next super-frame where the MLC may continue. For example, if
the Next Super-frame Offset field is set to four, then the MLC will not be sent until at
least five super-frames from the current super-frame. The wireless devices may start
searching for the next occurrence of the MLC starting at this future super-frame. Table

1 summarizes the various fields of the location record for one MLC.



header, one location record for each MLC, where N > .
h an enbodi nent, each |ocation record has a fi xed

wo enwghiB7er size of L bits, and the N | ocati on PEDUSIS4/035005
are sent in sequential orden based on the identifiers
(I Ds) for the M.Cs. For exanple, if the first |ocation
record is for ML.C x, then the second | ocation record
is for MMCx +, the third I@Elgtli on record is for M.C

x+2 and so on_—and the last location record is for

M.C x +N - . M€ Paksemts ‘I h@active MI€Ys devices to

gquickty fimdTangextract . the tocatt ot r.ecprd fogr—each
Mifat Offfsbint er ¢ ‘ﬁcﬁ“ﬁ)%‘ﬁ@}aﬂl‘i%%smfﬁmﬂ%f&ms pysigned to the

FIG 5, each|Mation record contains an M.C Present

E’Sﬂlég ﬁl?(ﬁt tﬁlhi ’;ﬁr)p%li}} pa&r%’t&gfd&&rﬁﬁ%ﬁﬂ: gfoiéia%s%’ﬂgged ﬁ) HEMIL.

%er i se.. | 1 CohtairMh€ ldRptisefitaclbitreanslayeat packet chirjedtbtyehe MLC
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ol o 'l d i 'l gt (] o | i 1 | s ) Ok .
SO OU TTIMOU T1 aliud ad Ollcqllllﬂcllﬁllb 'l u. e ot alrt

=1 U
Ofset field MuCIresent 8 @nactive YLG) arti ng symbol

Lk @dpdndex| for the slots assigned to the MC. The
g fi b [dlieatanthainast supertframé o which dhre, MG may be sent.

e : X
conveys all _barameters used to _descrihe the assi gnpd
Reatived e. 9. , | Phdding to bhlad the icatién Sskodd, a fvted sidex Sl ot ) .
The—StTeam tengths—fietd—carres—thet+ength—of—each

stream | ayer packet carried by the ML.C in the current

S[00d4} Thastet (rfognatiohlandy be afgbded o kdiict MliceBurBbdradBits needed to
| ayer packets in FIG 3). The nunber of slots ) L
atdryey thig migrmafiom, &n pxemplry epcodmendens fetthssletpformation is

s I h L §S .
ShSEAR SISy RS 85 ORI 6 fras
| $hotwimeinNIG. Prapd dntthdyi dssunsessthit the lddvest tloeindek dod anyaViLGnis 1 and

e i hait TpLPACT L Nah By P beisedtps e P ot the contro

| ihAAt 8% §d6n.NEXth HEPBEYd 5@&%@1&,%& fvdsh goMéq@ﬁ;g\;Mggmoo, the

sent. If this fieldis set to then the M.

setarting sloamyden (Stanti $Igt)s arplethe highest. slotfinddy @Vidx 8lot) fos ageMLC are
to ?%r}-ﬁerq val ue, then this value indicates the

e Atuffé&r of super-franes fromthe next

super-frame where the MLC nay conti nue. For exanpl e,

i T the Neki SRREStart ISa6vx Mk Bpét{7¢eld is set to four,  Eq(1)
then the MLC will not be sent until at |east five
super-frames fromthe current super-frane. The

h
Wi efelia soradifiermse mgpvesnathe Suting HnAglopsst elak inflises and the delta
Beiliet kIt it ShEmlcB0naY ph Bhaphdh  fows:

the location record for one M.C. 11 Table 1 M.C Present
"1" (adStarve SkrCBlot —Min Slot , and Eq (2)

AMax = Max Slot —Start Slot . Eq (3)

The slot information for each MLC may be given by a slot information code value (Slot

Info Code) that is determined based on the Min Slot, AStart, and AMax for that MLC.



Indicate the starting synbol period index for the

slots assigned to the Start OOfset MLC. Slot Info
w@vsaiIT9par anet ers descri bing the slots assi grerfUszm04/035005

the MLC. Contain the |ength2of each stream | ayer

packet carried by the M.C Stream Lengths in the

super-fr . M.C Pr nt,= .0 (i tive C
Lable Lo e Bl mpRIng 6 VI8 89r ANty AV o910t o Code.
M.C may be sent. frame O fset Reserved Paddi ng to make
the location record a fixed size. [0044] The sl ot
i nformati on nmay be encoded to reduce the nunber of
bits needed to convey this information. An exenplary
encodi ng schene for the slot information is described
bel ow. This encodi ng schene is for slot assignnent
using the zigzag pattern shown in FIG 4 and further
assunmes that the | owest slot index for any MLCis 1
and the highest slot index is 7. Slot index O may be
used for the FDM pilot, the control channel, and so
on. Wth the above assunption, the |owest slot index
(Mn Slot), the starting slot index (Start Slot), and
the hi ghest slot index (Max Slot) for any M.C are
related as follows: 1< Mn Slot < Start Slot < Max
Slot <7 . q (lI) The delta or difference between the
starting and | owest slot indices and the delta between
the highest and starting slot indices may be conputed
as follows: DStart = Start Slot - Mn Slot , and Eq
(2) Dvax = Max Slot - Start Slot . Eq (3) The sl ot
i nformati on for each MLC may be given by a sl ot
i nformati on code value (Slot Info Code) that is
determ ned based on the Mn Slot, DStart, and Dvax for
that MLC. 12 Table 2 shows an exenplary mappi ng of Mn
Slot, DStart, and DMax to Slot Info Code.13 Table 2
Mn Slot Mn Slot Mn Slot DStart Info DStart DMax
Info DStart
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[0045] If the maximum slot index is 7, then the parameters Min Slot, Start Slot, and

Max Slot may each be conveyed with 3 bits, and the slot information for each MLC

The Slot Info Code may be

may be conveyed with 9 bits for the three parameters.

shown in

values

code

84 possible

the

for

conveyed with 7 bits



wheoosomreyed with 3 bits,

If the maximum slot index is 7, then the

Start Slot, and Max Sl ot nay each
and the slot infornap¢DOST004/035005
each MLC may be conveyed witth 9 bits for the three
paraneters. The Slot Info Code nmay be conveyed with 7

bi 0 I bl i shown..i n14 .Tabl. e
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t toeconuesbidie st infbinsativagoeshch Monvey t he sl ot

ipnformati on for each MLC. [0046] _The stream | ayer

p@éﬁ@k Thepgrans layay pagke e@%ﬁ@a@é@ hepencedertto redece the number of
. eon o L
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| lpyigrt backes labgtsr is biederiteldobelowhi $hisnawdding sshéeeds ifsr the packet

f th k h i FIG _3 d furth
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by 88 kedtin 3Ry MLC ih B sBpGURRES gﬁ@@ tﬁé"ﬁméezétrgta#e]agé}rp%‘é‘kets have
I, dium an arge

stream | ayer packets have snal
s$mak mgdood, zind Rarge sies. enbodi ment shown in FIG 5, the

TOIATHCBE B SR, e ss bl e

[ 0045]
paraneters M n Sl ot,

S ﬁeldd contains a

sSidaine MbdeasubieldU M ShEBAMOrRN STt Rf $8hN .StRAM Bedef B ficld, a
Stream Length subfield. The Stream Mode subfield i's

sMedipg Styeam d-apgthi edbfield; land at Layge tStream Lengdr sgricket The Stream
LR i S, set T.to i,ndicate. that .
t rgégs f}éégrlr% P%ytglr_‘ G’pg(gg‘éftl czdteaﬁlé‘t g‘g%tm?%ntl?‘?éer egketsrpie sent in the

LGt dndFersetado ‘3Ukd Indicdtel thali thedeatrebmdatdr 2@cke® atehent in the MLC.
packets for the up to three data streans

|
zﬁf-’? %n}gﬂ%aﬁgw subfigldindicates Hagmizas o1 dhecsivsray lpyarorelsts foshe up to

foh el ' "
s Rl G (e DR e NFC® Tablec? gfipd 8 BRbmadsnicop of he
Moshgth- Fofhat( subdiekt feadiffesope rstipankipya) pAdkde sizes For the three data
(three stream | ayer packets) Length Length Stream O
@4 1 Stream 2 Stream 0 Stream 1 Stream 2 For mat
Format OO0 Not Sent Medi um Large ' 000" Small Medi um
Large '001 ' Not Sent LargerMadsum OO ' Small Large
Medi um O O Medi um Not Sent Large A O Medi um Smal |

gﬁl gqqié = ‘g’ I(’cwolvs fear a}II_e?rpga(elt\sgI Se[i\lflodgI =I‘1’ &ll:br%é ls'ltlrlelzair_rﬁa?lgr packets)

;f::i?t Stream 0 | Stream 1 | Stream 2 II?‘J::'Ig;:lt Stream 0 [ Stream 1 | Stream 2
‘000 | Not Sent | Medium | Large ‘000’ Small | Medium | Large
‘001’ [ NotSent | Large | Medium ‘001° Small Large | Medium
‘010> | Medium | Not Sent | Large ‘010> | Medium | Small Large
‘011> | Medium | Large | Not Sent ‘011" | Medium | Large Small
‘100 Large | Not Sent | Medium ‘100’ Large Small | Medium
‘101° Large | Medium | Not Sent ‘101’ Large | Medium | Small
‘110’ | Not Sent | Not Sent | Large ‘110° Reserved
‘111> | Not Sent | Large | Not Sent ‘111° Reserved

[0048] For the embodiment shown in Table 3, one data stream carried by the MLC is
designated as a “large” stream, one data stream is designated as a “medium” stream,
and a third data stream (if sent) is designated as a “small” stream. The stream layer

packets for the large, medium, and small streams may carry up t0 Niarge, Ninedium, and



"100" Large Not Sent Medium'100' Large Small Medium
"101' Large Medium Not Sent '101' Large Medi um Snal |

WO 18/04390¢ Sent Not Sent Large '110' Reserved PAWLS20M0035005
Sent Large Not Sent '111' Réserved [0048] For the
enbodi nent shown in Table 3, one data stream carried

g%qfr%gm ! S%cg?tg’ﬁ%fﬁ%?vgg afheaé'a 1{%11 sei r eam L ﬁnr? (]Jlgﬁejfirfpa](‘fates the

dehgthsifr thesirédnh 18@nhcked felcihi Jarat eteas sant' (ﬁﬂﬂﬂdMLC and contains
stream The stream | ayer packets for the larg

nBerubHS, Atgres Bald = g@ﬁé&ﬂﬁfﬂé@hedﬁﬁdlwqa@l Ne@gthrsdbﬁeld indicates
MAC packets, respectively. The Large Stream Length

s@sfsrtréma laysaipegkes dengte fcprefhgtmpdaﬂn ﬁ%@em@ etz theyMdIL.C and contains

e B Ve Rode BIGEET0)) oo STiSRRS, Fen subici
BB PP Bk AL Iong R SR bR (RO ent on the M.

cmﬂcainfsﬁns@stn§l,b11seb@hﬁe B =l edogN)_,).The Smal | Stream

Length subfield indicates the stream | ayer packet

I Eﬂﬁg?]hFKb r5 $ststimlcbsesmrwhmh (thrke datg)stisamnt aensdnt@nMhEMLC, and
ns B b B.= | og [0049] FIG

i HDERHE S ud § iniites b e tahe Sishelayer paskais for these

Offrde@itdMifoanANdf bifyasoS kilads a& Iﬂ%ﬁqPé mg dehem}?e Bimman bits

the Il engths of the stream | ayer ets
t for the stuallsstroam avayshe used dorithe mmludmda@e Strears (m‘ceshs\emin FIG. 5).

t he t th [
oS b RS R Rl SR T Pt in e
Huger-fime, [tﬁ&'ﬁ@]lo-lbflt SBREM 16aiiR seRPALS BB hsdd ok BEHMa stream. In
can car % IBJFOSt to 1024 MAC packets in each super-frane,

thisreage, may e #pad @r@@lﬁessﬁlﬁf&fréﬂm Ineey peeket dengtifsofior the three

e s e
c%%%y%ﬁs SEHGEE meML e SeERRTen Bapeirts TP fatiiagt Yitforen
dahgths tiithe tagd, ingsliinm, aﬁaesrhdlcstrddmwaﬁrcarryfu ttoe 02l B35, and 2
data streams have different lengths and i f the |arge,
G Rpckete respagtivelst thenmB.gan 1 aB .y p 8 cndoBg,, 256its may be
and_2 MAC packets, respectively, then B =10, B = 8 ,

apgd for=thg ﬂHF% stropms. b one dit wse& fra they S@ears M@dmlbﬁprd and three

QRE b tuSéCFfOlf‘j;ﬁ? Leﬁ%tﬁtli%eng Fﬁ ac’ l1J # g’a’ %l][ y 56 used to

bits are use or’rra

tamhad:y the siBarbildyer ;mgkeb tengte dott he ClaBy da‘tatsﬁemii bﬁﬁﬁﬂ by the MLC.
er cket |l engths, for. the three data streans
IB§ sehrznq flescribetb aave san ﬁbu%@ﬁe%theéy@%heb @i bits needed to

a&ﬁV@yﬁ@@ﬁédﬁyﬁn If&eea%ﬁgﬂ%b;nber of bits needed to

convey the stre m | eng each M.C.
[0051] A specific encoding scheme for slot information and a specific encoding

scheme for stream lengths have been described above. Other encoding schemes may
also be used, e.g., for different slot assignment schemes, different packet formats, and
so on. Different encoding schemes may achieve different number of bit savings. In
any case, the bit savings achieved with encoding may be significant for a large number
of MLCs. Since overhead information is sent periodically and since overhead bits are
relatively expensive, it is desirable to minimize the number of overhead bits as much as
possible for greater efficiency.

[0052] FIG. 6 shows an embodiment for transmitting composite and embedded
overhead information in a manner to facilitate efficient reception of the data streams.

The composite overhead information is sent at the start of each super-frame in a TDM



[0051] A specific encoding schene for slot information
and a specific encoding schene for stream | engths have
whe@s/otsscri bed above. Ot her encodi ng schenes PElUS10840035005
be used, e.g., for different sl ot assignnent schenes,

di fferent packet formats, and so on. Different

encodi nhg ,schenme it
SR S KRy gien Tutien dat, ) JULGEN 150 certReleh one System
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and enbedded overhead i nformation in a manner to
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B ?noo'}?z?c%zét rsO NS dn'fgn?sr m%gﬁ)ﬁﬁp& ?E L h&art offset, slot

each super-trane 1n manner
ciafdraiation,| and atream lengfiny fatthomsdbatted MLO/sEsthe Elartent super-frame, if
exanpl one System Paranmeters Message nay cont ain
I@Eﬁ#@ﬂﬁﬁ%"ﬁr mation for all MCs carrying w dearea
[‘g@gﬂn}m eRBshieanailre E:ép%ﬂ%ti@rﬁ'a%%ﬁfgat 8l the MBREAGGpER ame for each
ntain location information for all MGCs carryl ng
| izt -ME€a hnom embodifient, Sys erondBd MAE! @psulb/hs $»a1gmmhcﬂ into four

o S KB el 5Pt Rl PR T P BRALR Sne frame

t&?ﬂw%ﬂ%@i@%ﬁed ¥P@e MBCH The ¢ahéRRsibe 6Pt dnBod%ﬁMAC capsule over
em Par anet ers Message contains | ocation

%lofrﬁmtes» providss gime diveasity ayrdfrobest r@qeptlon parérrmanceoin, a dewly time-

St ream ?Cﬁﬂgtcﬁqn}lelt E[Eeor % Pﬁi@‘{{l?%agge §%‘“,&% %%é §sed for the

I\B@r mwl 6f it &upenswink! adl showh hia EIG r@ninds uﬁsersicftra%aignment is
for each active M.C. In an enbodi nent, ‘the encoded MAC

cespayed ip shejlapationiresasd forhas Mbtr equal - si zed porti ons,

TSI 8 IE BEPRERD G0 METCTLALAD o
tM&ﬂSﬁbeﬂamﬁl lavhtibh drferncoide doﬂm&ﬂ muhe nemesnpérﬁw[me if the MLC

frames provjdes tjnme diversit ro reception
pHF Be teepeBitied 1 hatsHps- ey oyt ﬁ@ a lﬁgfn& shoe m FIG. 6, the

AR Mook BB ATRRSUELC B9 UM CBRINBR sisaf ahe MLC

nes of the super- rane, as snown I n
6ID feld catries tlsd B o£NEiCyn B Comt bém\%afmm isrset o1’ if MLC x will be

R AR AR TR ARG CTG. FEVChER insmited
MaGh& n&QREFdrFBanhe) @idn tROM AE %ﬁﬁlé RadéOfurthbieontfiiy a KB SF Start

next super-frane, if the M.C
Offset field, a Next SF Slot Info field, and a Next SF Stream Lengths field, which carry

the same type of information as the Start Offset, Slot Info, and Stream Lengths fields,

respectively, in the location record. However, the Start Offset, Slot Info, and Stream
Lengths fields in the location record carry “current” overhead information for MLC x
for the current super-frame. The Next SF Start Offset, Next SF Slot Info, and Next SF
Stream Lengths fields in the MAC capsule header carry “future” overhead information
for MLC x for the next super-frame. In an embodiment, if MLC x is not transmitted in
the next super-frame, then the MAC capsule header further contains a Next Super-
frame Offset field and a Reserved field (not shown in FIG. 6), which carry the same
type of information as the Next Super-frame Offset field and the Reserved field,



will be transmtted in that super-franme. For the
enbodi nrent shown in FIG 6, the MAC capsul e header

w@owbaiiTeds an MLC ID field and a Cont Next SF fPel/tsS20041€35005

MC IDfield carries the ID70f MLC x. The Cont Next SF
fieldis set to ' ' if MLCx will be transmitted in the

t -f d t th . . .
S Al SRR oS R s o o
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freld, a Next SF
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Hpaf@mﬁ[edthe Start O fset, Slot Info, and Stream
Lengths fields in the Iocatlon record carry "current”

d0erFehsl shewn imdlGoh, #orireless devicerthathieasciypl pewered on or has just

e, 6 Ry VG Y e R cniob i ot origon sent e the

Cadab bf eachenperfraas ayd déteinine theoloedtionadhdra gy et MITC fdll be sent
M.C x for the next super-frane. In an enbodi nent, if
m@s(cursenﬁ super-igen heatirgless dreice may thenyercive tedVIACkagsule for

s MR BeSH! fic Eaieh ihbhBebyCRBUalARn {Ngétfor the MLC. The

Set erve
Shipsiessi dlevli'de@ma@)qbtmhimdm d:m M/ACTK&pSlﬂHﬂleadmethefembedded overhead
i nformati S er-f fset field and
tipformaten &gdﬁlﬁ M%e @%m ﬁet"ﬂéel?sséswsﬁlay then use

rB60LHbeddBa AVeEHeH 1ﬁf§ﬂﬂ%d¥?[ﬁ rec'efvth@ MLCSHP ﬂie M%%t super-frame,

transmtted in the next super-frame, then t
cwm]:wit élahmgd:e praczsy theconipesiteoowrhand lnfomta‘nm sam af thecptart of the

Ne art fs ield t SE Slot .Infg fiel .

it i B T G L ot R R Ry Pofly s ame, which
n@)ﬁﬂe‘ﬁuﬂiﬁ rcabd 36¥ea infulihicald Profrath, Whéd tHREwireRES Ab¥ib&ehay need to
[ 0055] shown in FIG 6, a wireless device that has

i n@smvmh@pemp@sxteoevmdj mﬁlm@mm b ones- a Tlhévwmlesmﬂwce may

S‘i?lgfr%%l Fgfo %1&‘1 Sl#édglr averrlﬂg%d ?Ifél?artrll%ﬁtefb ﬁ)ﬂ%%taf?)% r?g&l future

vhipeefrime ﬁ‘tﬁWﬂM—MA@ khpsaR eaér. i I thivewsy rth@ ftireless device may be
super frame. The wirel ess device may_ then receive the

edasdNT dorr & shertgr fime dunption snd gy b% @hlej l9rconserve g battery
d%o\ﬁég'g ]Jrlrlg?/\@% ?ZQI 1% %gc%% %1 én%[rek}&%t ire Egke%é%d&g ﬁ%essmg the MAC

caps u
ecupauiel ést the propeelLich ber, limtase thef MlL(I iSIdSCd‘deﬂlltﬁ etort he
next super-franme. The | ess devi ce n use
IO SOIHIE iip v vipmesta Toh o FaRemaHng §veTBiad D BTmoR fs multiple

A ot e v i e
tﬁm:mm ax tdesamménedf (eagve bldck 7129, MIGE ilgcatioansifidrntabidn for each MLC
cha’crelzéJ uestlu%e freqeean%g 15cHton fgrrt%rnf\)IL&h ancci may have the format shown in
FIG. 5 or some other format. The location information for each MLC for a future (e.g.,
next) super-frame is also determined (e.g., block 714). Composite overhead
information for the current super-frame is formed with the location information for all
MLCs for the current super-frame (block 716) and is transmitted at the start of the
current super-frame in a TDM manner (block 718). The location information for each

MLC for the future super-frame is transmitted along with the payload for the MLC in
the current super-frame (block 720).



is often the case for a nultinmedia program then the

W rel ess device may need to receive the conposite
w@@sheraol i nformati on only once. The wirel ess PEWUS®04/035005

may thereafter obtain the e$bedded over head

information for the MLC for each future super-frane

E%O(Vgn %QFth %b%%ﬂﬁe%t? dg%@ﬂ@# %brolvg, gxﬁio%eff@ﬁ% it dé‘ﬂoh% €&t in two

e nay be turned orter time duration
pats. "HYie enmpiokiee bocrheuismformation és batttperipdioaliye mat thehstart of each

M.C IDis used to ensure that the wirel ess device is
BiRsE-demie, GViigh rw:t@a%m‘fs{;r B}ﬁeﬂﬂanmtbp dper MET, everygsecond) and

igﬁrg&eg§ fhel il a%%mﬂ%grgg o B8 sEt'iR khat k@R Gantd. G whreless device

a proces r transmtting over head
inefy arsertitel compbsite onerbéadlisfodnstionch #nnmsquesting vb@ent Hhéhe first time
| ocat j,on inforrratiolg?fg\@L a%h tl\/LCfor dthe 8urrent ] )
{ofe PRPLARY FINZ 0 Hnfth <? &1 gnicrast ¥k deqosied 1fLror in a previous
Liserifiafiy, i tHer Wkl dbRte BAFei 4 REWCRITRS it wireless device
ti'me-frequency |l ocation for the C and may have the
switehes redeption framp @rrept ML Glorpenayt NI/C,fand sepn. The

I iwon.information for each for .a future (e g. .
1088 S inefter AR P e SFE PR o ool thtifglh & determine
Gk -to GRARROS e IRy aEtieged-fbme. MHE it whirlest i@ vics MHag Ruccessfully
super-franme is formed wth the | ocation infornation

flegodgd an MES afgnterasbincthe capentsyper-iapeythen Blegwielyssglevice does
i i t . > ;
B0, bR L0l IS OB o A Rop ep e me

supjepifrandd. Orhi esduessahe UNQimo fort the winelads devdep@rreéaieg@ata streams.
transmtted alr?lng with the pa%loadfor e MCint

he .
die regphedderh oy erhedthanionnaiion. B26ys fquvms%tfgmﬁ& wEh éO_PISVlde the
FaaRch WRBICSHEIRACE WA G APRYA thd MRs QYREMAR. IMHoAUEL: Mvice can
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ti e. g, afte ring on i f..an C of interest
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o 9ILES Srhéld\ednSigred fobluSiaetepting oftheenibided dvieriche information.

Wi rel ess device switches reception froma current M.C

190581 by Wper-framg dwaten po0de] solecipd srels dhefe thec ompgsite and
B8 DR S RAEERP A RLELTIO0, IR of e
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interest in the current super-frane, then the wreless
Ravitiering ok thio compesite; pverkiad informstipa dafo, idgarea and local-area

OOARAS % PeIdasadvirafl BEITRL. Ofrne &Verledd a6 BRX Wor the wide-area

portion may be sent in a manner to obtain the benefits of using OFDM in a single-
frequency network (SFN). For example, a wireless device may receive and combine
the overhead data bits from multiple base stations to obtain greater reception reliability.
The overhead data bits for the local-area portion may be transmitted differently than
those for the wide-area portion, e.g., using a different OFDM pilot structure, a lower
code rate, a lower order modulation scheme, and so on, in order to improve reception
of these bits at the boundaries of the local coverage areas. In general, the wide-area

and local-area portions may be processed with the same or different coding and
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the location where the MLCMill be sent in the next
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[00631 €. s R0RY %rbloél@ﬂlﬁgl%ﬁlddﬁhd@d% station 110x, which is one of the base

stations in system 100. At base station 110x, a transmit (TX) data processor 810

receives multiple (T) data streams (denoted as {d,} through {d.}) from data sources
808, where T >1. Each data stream may carry one stream layer packet for each super-
frame in which the data stream will be sent (e.g., as shown in FIG. 3). TX data
processor 810 also receives embedded overhead data for each MLC and appends the
overhead data onto a proper stream layer packet being sent on the MLC (e.g., as shown

mn FIG. 3). TX data processor 810 processes each data stream in accordance with a
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f onito ehedngskigned dletsc @dienneéntzer Smrmormduldad pitot sgabelsen shultmlused for
so.,on, to .use for, the datab@tream TX .dat a roc sso

SRt TRRTRIENORT 8 BV nBROR B DR ol boed iy, Gpgpmission.
{€hirﬁieflibr582§)fﬁﬁﬂér Iﬂh'lltﬁ)le&leﬁg%& dyMiboely/ ﬁﬁ%@ﬁéa& %Slrn%gﬁ in the pilot

used herein, a data sy i's a nodul ation Synb
fmd overhead fields at the start of each super-frame, as shown in FIG. 2. Channehzer

820 provides a composite symbol stream (denoted as {s.}) that carries data, overhead,

pilot, and guard symbols on the proper subbands and symbol periods. An OFDM
modulator 830 performs OFDM modulation on the composite symbol stream and
provides a stream of OFDM symbols to a transmitter unit (TMTR) 832. Transmitter
unit 832 conditions (e.g., converts to analog, filters, amplifies, and frequency
upconverts) the OFDM symbol stream and generates a modulated signal that is

transmitted from an antenna 834.



packet/traffic data, an overhead synbol is a

nmodul ati on synbol for overhead data, a pilot synbol is
wa@20mded7ad | on synbol for pilot (which is data PEEUS1084/035005

known a prioriby both the Pdse station and wrel ess

devices), a guard synbol is a signal value of zero,

0SB TR R A R it PR SokBolfn o reBReRenit 542

($rodides MOP%% NFQ%Mm 3B @esShdOdhta uEWl‘om@Sll@@%@O Controller 840

pr ocessor SO receives conposite overhead data
b@d&rrﬁt schedulei 844 eHeeateindeassign slopeto-the agtive MbCeh i s

| I
SO, oA B 8 o
awireleskadedcest inh systéf AEO0US etth fa@fenhh @ 10VRLEQES tl‘i@hﬁ)dﬂfh@ed signal

pr ovi des an _over head s&xnbol stream (denoted as {s } )
Brnsputide by base staon 4 @aﬁﬁagmés 8vispareasdsignalatonayedsiver unit

Y] S oyt g0, B8 ot

eang). providesedisamipl¢ StecasptoeancOFIOIM d@n@hlatemoiess .OFM demodulator 916

ettt QR dsiogh Bof o Roe s arae Aregs phials raatiy ) piot symbols
| N8 Ecdedatd RS REALA S?‘ﬁ'lb ufsgte A BaR-JiRRPS &0 Pecr?\%s f Uhatdi$ response

data streans to ensure reception o
castipetsi foe thevradivelink betwaen basei staionel 108 tand aviesdebs alevice 120x based

HEMRERESHRE 36 hiiapl BN FenbiS S BRe et boteren
dikerticy T08), e §dlaisn Qﬂh&t&ﬁalﬁlteﬁ%g) BASK: flcelved dafa and overhead

Channel i zér 820 al so provi des pilot synbols on slots
uedolsovithithe ehanpelrsaense estinastd agd apromée;smboa symbol demultiplexer

f L .S S1.0N zer ,820
ALY A0S, 190, LIS i R SR grin e
i dstlinb&s pf thetiraasiditied dataead of érdbabsy@ibold) @esﬁécﬂi’v%l f each
dﬁ@%ﬂ rame, as shown in FIG 2. Channel | zer 820

ferntrgller ) ebteins apnindication eém -g-cleprstselectien f@) }onse or more
t t
MEEF} g@g{: '(r)%glrxggllja btg% \éngfegbﬁg(&wg ?fontg?l?eg d‘ﬁkﬁf& %d@mes the slot

rwsigduaermf(ﬁi%ﬁcheseﬂ&mwds MHDI\IbaSEdi Ldnataithﬁi an the ecomp051te overhead
m and provi des a stream of

SlLte S stre
é@%ﬁg‘aﬁ%"q ¥ ﬁ&ﬂlﬁ ?f 'BF CUfFRt EpRIriYmE 9D (2)1the ﬁgwieddeér overhead
Yhfotm &3tk &ﬁf‘ﬁlﬂ thé INSC Q:%psﬁ o hda88MBEdived 191 ey S?S 3 er_%ﬁ/lfor the

filters, anmplifies, requency upcon
sMhﬁoI Sonteciler ad gihcrerlabmslesa avombntral edigrad gtoaldetaahelizr 920.

TN N TR .
i &acB49mB6 rid;a&b §6d0c51ﬁﬂﬁ coRfrolPi S R
usedacby?%lgnwdol I era 840. Cont r%l |1%$&18405{§ﬁg%8?>ﬂg09ﬁ{0§e detected

slatactynibel sigepnsanidée s detentell avarhepd syidos streant e RXcdatw @rocessor
Yss- RX' data processor 930 processes (e.g., symbol demaps, deinterleaves, and

decodes) the detected overhead symbol stream in accordance with the mode used for
the composite overhead data and provides decoded overhead data to controller 940.
RX data processor 930 also processes each detected data symbol stream for each MLC
of interest, in accordance with the mode used for that stream, and provides a
corresponding decoded data stream to a data sink 932. In general, the processing at
wireless device 120x is complementary to the processing at base station 110x.

[0069] Controller 940 also directs operation at wireless device 120x. A memory unit

942 provides storage for program codes and data used by controller 940.



[0067] FIG 9 shows a block diagramof a wreless
device 120x, which is one of the wireless devices in

waeywsem74900. An antenna 912 receives the nodul BEBEUS2004/035005

signal transmtted by base Btation HOx and provides a
received signal to a receiver unit (RCVR 914.

YOOI Bl tBhianes ciorcrihed sreah Fardeymiing e Brobidetian may be
%ﬁ?ﬁf% 4 rfus Mns. FéVxde R Head %Ehlﬁ%&gg?%f l%’éﬁ’.iﬁ)lemented in

ation on the sanple’streamt
rleasdwared sgitwae, ey atvoimbization rthereofs e o atlmrdwate dupldnesndation, the

PP R it 8 e o St P B 8008, apf SR epplcaton
adpdcific tefed Bt 1R spaﬁ%dal Qigrial) @réc@6Rty/ BUSPY)! @lgital signal

synbol s. ‘DM denodul at or 916 further performns
cResssing dgecesct ST s) corgeramanphld logigt deyives (PIds)cfield programmable
fi ' |V nd over head synbol s
U SRR Gk BEode B8, SBMn AR E PO RERSIEE, mit i Godsors, ot
gl edtinichexitsl desighek & pérfsithe/ fufi@ihs [@eedribé€ he@2f) or a combination
'‘det ect ed"” data and_overhead synbols, which are o

Piefif The RPCaHES BPithaA Wrrelsssilemiceamy Buhaigariomented within one
SHHRSEASIEE IHESE b Pidon [ 0068] Control I er 940 obtains
an I ndi cation of ELI)[e. g., user selection for) one or
nf9OE JMEcEs a t efiveare compilenseshtdiiont ke iecleli@es daviibsl herein may be

Co | 940 t t ' t ] ot [ t f
e G T BROSRT o R oe B or e eiepertom the
OfREH 8 debdiibed MBlei? "TIREMfvRke s Tha) Be %&ﬁ}l?ﬁ; a‘}h'élﬁ&ﬂtunit (e.g.,

super-franme or (2) the enbedded overhea rmati o
gaemonynunih gt wH92)hed pesdted hyerpiovesdon (@.2, @mérvlleu40 and/or

r-franme for_ the C. ntroller .9 t hen provi des
O Tk P Epdr el o b TG, W8 heiioani O gl to the
Ptbcdasyrf or me denul ti pl exi ng of the detected data and
over head synbols for each synbol period based on the
d8AT31oThesprgyiaps desgriptieon iofdy dineosnd embadimenteds prpvitkedao enable

S5 B EOL FSHIELEY A B oo

phedifisgdas (Ethgse erfyodd@kntd @sfiﬂlb‘é,reﬂi?rlgfh pireBite @BosedRled in the art,

decodes) the detected overhead synbol streamin )
dheigaretc pringplen deinsdderain may de applied-lorptissiembodiments without

r i 0 d . ..

JRRIER AP R R S RO BR6h, S8y 2 IR lyBgiion is not

gntehdafietoebe dichittdtta thy rhdlodahentashdvar heeithbd s 1of be accorded the

interest, in .accor.gg?]ge Wih th rr%g? used_far that .

STHE ApoPR sansiT ey Ve ths PEBFiples BBRBPYR) feabe sudiacienad derein.

streamto a data sink 932. In general, the processing

at wirel ess device 120xi s conplenentary to the

d0GTd WHAT 38 ABAIMEDPIS:t on Ox. [ 0069] Control |l er 940

al so directs operation at wireless device 120x. A

menory unit




942 provides storage for programcodes and data used
by controller 940.22 [0070] The techni ques descri bed

wegosiogs7d9or transmtting overhead informti on PEHUR®04/035005

i mpl ement ed by vari ous near®’$. For exanple, these

techni ques may be inplenented in hardware, software,

or a conbi nation thereof. r rdwar e

i npl enmentation, the processing units at a base station

may be inplenmented within one or nore application

speC|f|c integrated circuits (ASICs), digital signa
procedsor s 4 DSRYd ofitegingmitting @ivethe defessitinn iewi cwsmunication
g%@ggswml Hl%rammbl e |l ogic devices (PLDs), field

ogranmebl e “jat e arrays (FPGAs), processors,

cont r dbferrnininghlocsttore bbb fer efGHCE0R HIGEREOsSdat® chfinels, the
ctro i C uni ts de3|dgned to_performthe functions

propadion; far eash datacchiannel alecil@ﬁlrngﬁgn%bpauqrh drequency location,

I
i 9?2%%“%&“@&“ Iofhut R e Rl BinlE s ARG, o,
[ 007 1gel’t'anattlrg Mhaadnmfomﬂhmﬁhahe lmatldithﬁlﬁbmﬁml@h%ﬁﬂle plurality
E& rlﬁ)edg n may be inplenented with nodul es
e % eflites, functions, and so on) that perform

the fyasidions ARssydiRad ﬁﬁﬁ—ﬁhﬁon fhe g4t td’f@i&ﬁﬁ@ﬁ@ile&@é{ (TDM)

be stored ina nenory unit (e.g., nenory unit
madnerwitndita frdheplsalitydf daga ehqnndsessor (e.g.,

controller 840 and/or 940). The nenory unit may be
i npl emented within the processor or external to the
procegsor . Ththétlod UTRIaphaY igther @'&ﬁ}tsﬁdlﬂgl on of the
di scl osed enbodi nents is prOV|ded o enhabl e any person
ski | | Eansnttingeat Jgast ang detaleéream onsrach pithe phwelity of data channels.

i nvention. Various nodifications to these enbodi nents
W ll be readily apparent to those skilled in the art,
and t Be gelke neetiyd olCélpines, ddblefittheNBéRion iRYmREon for each data

pplied to other enbodi nents wi t hout departing from
Fﬁ?@neldpélﬁete%ﬂlewewgr of datgrqaps drepsraitted pRlke dathehannel.
present invention is not intended to be limted to the
enbodi nents shown herein but is to be accorded the
wi des#. scofbe amtisidséfesitiml) Wwheden theilocitiphdsfoametidioReleach data

feat re dISC|OS rein 073] WHAT IS CLAI MED
e I ia RS oA e G DFIRE SIS 0B J daghannel.
|nfornat|on in a conmuni cation system conpri sing:

determining |location information for each of a
pl urabity dhe nhatmd@tﬁalahnllsfurﬂlhecdmésﬁng)n i nformation

f h dat t |
f(r)[eqﬁ G aat% (Pﬁ 1tyI gfd das clh:a.lgnetlsI ?r?su;?e%— alrr%rs] each super-frame

having a predetermmed time duration, and

([@T=

wherein the transmitting the overhead information in a TDM manner comprises
transmitting the overhead information in each super-frame in a TDM manner with the

data for the plurality of data channels.

6. The method of claim 5, wherein the overhead information transmitted in
each super-frame comprises location information for the plurality of data channels for

the super-frame.

7. The method of claim 5, wherein the determining the location information

for each of the plurality of data channels comprises



or both tinme and frequency |ocation where the data
channel is transmtted; generating overhead

wo pdosoaxd4 on with the | ocation i nformati on forPE€THES2004/035005

plurality of data channel s;24and transm tting the
overhead information in a tinme division nultiplexed

(TDM gompatfi I‘Ubitfbncﬁfcﬁmfa%n Yd?%a% Hﬁtﬁlch e‘PffOId:?Elﬁ'rent super-frame
channel s. 2. The nethod of claim1l

tokgicRts| Wigethqrroa nehthe datagharmel léa@nsmﬁ@ddmﬂm @itreBEsuperframe.
each of the plurality of data channels. 3. The nethod

of claim2, wherein the location information for each

dat a ghann&he infethddad fetaitnl B vﬂﬂféﬁ?&eﬁetd@ﬁhﬁn? EHquéﬁlon information
transnitted on the data channel. 4. The method of

@frfﬁﬁ?h of thgpbyrdity of ﬁ@alcb?elﬁlplséﬁmpﬁﬁ%r nat i on for each

dat a I at a ream be .
transm tt glgdgdﬁrl?'ﬁ&?%%%ggc annel &%& Prlﬁlg’e [P&I ggrferatm% location

ifainmation fortheliata chanmlits indicatd 4 stagifgl tirh®¢h WhRh the data channel is
Iural I#éﬁgf dat a channel s in super-franmes, each
ﬁl‘bsé‘"rm? © REGSTH GURETEFEfet er mi ned ti e duration, and
wherein the transmtting the overhead information in a
TDM manner conprises transmitting the overhead
i nf or $at i olfihé¢ mettmdivfsiguers; fvharsin ihe detefibMingthedscatibh lnformation

he data, for the plur of data channels. 6. The
%%teﬁ‘gh‘_)%%le Bfuaqlﬁygfd%a#@n Is CRRIPHYSSr head i nf or mat i on
transgrt §RH ddla QAGHNE URR rdrsARdC RIMR! bdfsht | Péitj?‘ e, generating
information for the plurality of data channe t fie

logptean qu;m@tlory forTh@dm thesdelgb indiedtern Bextwladiest smptnhﬁame in which
t on information for each of the

&’I%lﬁfrigmh of° @ﬁi\rﬁﬂ % onpri ses24 generating

Iocat| on |nforrrat| on for each data channel for a

current super-frame to indicate whether or not the

dat a Ehanné&he msthod gf slgim d efprther ctomprt,smg ent

superg. r

det er m&{nslfﬂr?:t‘nfl gﬂg%ﬁgﬁﬁg% f6&F{r:[rllale 18& ng%"aﬁ‘gza%%sq%t]s G slot being

wsociated Wh@freﬁi&bﬁv@ib&ﬁﬁﬁé@eﬁmj‘blbéﬁﬁ. for each data

channel transmtted in a current super-frane,

generating location information for the data channel

to inff cate,a Shidt

is transm tte81%| n t?]f;&él%é ?gn?ﬂgfl%e?‘f‘l‘f@%&%? @Esa% assigned a

piBIEﬂleobﬂotcﬂndlcﬁs Sndwheranh the deterdehiap theloegtidth@formation for each

cl)to tﬁ urarilty I‘ gatgaltlannels comprises

generating location information for each channel to indicate a lowest slot index,

a starting slot index, and a highest slot index used for the data channel.

12. The method of claim 11, wherein the determining the location
information for each of the plurality of data channels further comprises
mapping the lowest slot index, the starting slot index, and the highest slot index

for each data channel to a code value based on a mapping scheme.

13. The method of claim 10, wherein the plurality of slots are assigned a
plurality of slot indices, and wherein the determining the location information for each

of the plurality of data channels further comprises



for each of the plurality of data channels conprises

for each data channel not transmtted in a current
waapsn4¥vanme, generating |ocation information POF/US104/035005

data channel to indicate a2iext earliest super-frane

in which the data channel is potentially transmtted.

10. Thend®itolciortinfbrMatioh 4ot BRh &Wdrﬁblnﬂ) 1ndlcate a lowest slot
transm tting the plurality of data channels in

ﬂ%ﬁé‘ﬂdﬁ%@ﬁsﬁl@t@dﬁé&@%f@lmﬁ dgsechegnelssoci at ed WI th a
respective set of frequency subbands. 11. The nethod

of claim 10, wherein the plurality of slots are

assi giéd aThe mﬁidclc}f obdims3, @¥hekdidl teatetermnttn MRS lﬁbeﬁ%oh'?ﬁfonnatwn

et erm catlon i'nformation for each of
gﬁ’fﬁa&‘r ?’%‘ g%urgl éﬁt&ﬁh% Scféﬁb‘?rlcé’é@ﬂg@ner ating

| ocat %rétﬁfg%ﬁ%h%fo&ﬂlﬁtu?@?& eﬁmpﬂglc %gé:g&r?en? super-frame

onves sl ot a star
2 gidmte & lemgth ofi eachudatal phakiet bhﬂg daﬁtaorpﬂﬁrﬂh@d chabéel il@e current
nmet h of claim 11, wherein the determ ning the
P&t 55?5% information for each of the plurality of data
channel s further conprises napping the | owest sl ot
i ndex, the starting slot index, and the highest sl ot
i ndex15.or Ehemethodzofctamrie Iwhemlmtlrecgéﬁemahgjﬂmehﬁ&ﬁféa@ férmation
Fﬁ_g&%@ schems 13. The method of claim10, wherein

urality of slots are assigned a plurality of

sl ot gdiﬂtatlﬁg,a BREpIiBH i BvéAaddREGHIANG Rl 186atld %qaf'&rﬁ%gtlon for

information for each of the plurality of data c

@QI?FIPPé’Pe]éG‘f’fﬁIrEl E@EW%@’Q& fmgy | ocation information

and ooheanaes SRR Forbl drR PP iER i i Dlommation

Mdaﬁirahammsmm otecdhdicovdragahies ei n the determ ning the
| ocation information for each of the plurality of data
channel s further conprises generating |ocation

o oI 00 G U LBl B P ATl  » wi

super-frame to in

doverage seatnd thetseeomiiadorempa mree hs a la)cﬁlhﬁv&idgé giah.
super-frame. 15. The nethod of claim 1, wherein the
generating the overhead information conprises

genergt i narig fhdidd RAT LiaBR 95, g 0
with location information for Wgéﬁﬁ%ﬁneﬁggmh% e overhead
ipforeetierosamprises ar ea, and

transmitting the first and second portions of the overhead information in first and

second time intervals, respectively.

18. The method of claim 15, further comprising:

processing the first portion of the overhead information in accordance with a
first mode; and

processing the second portion of the overhead information in accordance with a
second mode, wherein each of the first and second modes indicates a particular code

rate and a particular modulation scheme to use for the overhead information.

19.  The method of claim 1, further comprising:



generating a second portion of overhead information
with [ocation information for data channels with a
W@ emsne7epver age area. 16. The net hod of cl ai niPABPS2004/035005

wherein the first coverage 2rea is a w de coverage

area and the second coverage area is a |ocal coverage

ar ea. . : :

tr ano i TndaF ISt 8O oRbnEad e, ERELIE IR information for the
phasipiof tataghirivelsf eachtovafidad aessagde peiddinga ledst dieelocation record,

overhead informafjon in first apnd second tine .
and exhdpestiop é@ﬁ&i{nﬁ{fl@r TocatipRdniREPAERR (GF @@ psspripted data channel
further conprising: processing the first portion of

t he over head infornation in accordance with a first
nmode; 26nd pgihoorethod @itdians é8omiierpon the pluwdlity hef data channels are

over head .. nf or.gmtion i n.accordance W t.h second node,

SR gt GARtTRRy | P SERNE RS i duS i bty B gverhead
Bitkddgs Ubmprisde rate and a particul ar nodul ation

scheme to use for the overhead information. . The

met hoétranging ghenat feastt o lecshipnistord: £ eavhnwerhead message in

ARSI RR P SRR R o sl P EER s ool

over head nmessage including at |east one | ocation

record, and each location record including |ocation

i nf or At i o he Brethod of slam; 19; whergn eack Igatien recorl hapadixed length.
nmet hod of claim 19, wherein the plurality of data

channel s are assigned different identifiers, and

wher eR2. t h@ht arethod@fichemat firthes torapésioyer head nessage

conpri,ses arranging.the at |east ope | ocation record
For e eSO BTG RI O Sttt Shmgridor 2 B9t sppr-frame,
't}iéelﬁéa{tlfoh%i%rﬂﬁﬁti I { fol ERBIaP\GaRRS 96 BE %Quﬁ%ﬁeﬁﬁﬁﬁ@ gidij]caalging time

The.met hod of ¢ aim, wherei n each | ocati oh recor
fochiioms drelquengly hocafign, of hethrtné ekl Hequshay ocstiorf wherh¢lie data channel

conprising: .determ ning |ocatjon information for each

_Hsatf S@H&*‘ﬁﬁ%f‘h‘ﬂr@ﬁnﬁs‘ff’&f' esﬁ‘lfiar-frarre, the | ocation

| nf or EBhdndiRidgQhe RREHONHfGmEINBA T8} cdchdata\Ghahidl YbLthe future super-
super-frame indicating tinme |ocation, frequency

fremgtelang, wigt dgso s the dese elrpanelin gwarrent superafiamoe wher e
the data channel is transmtted in the future
super-franme; and transmtting the | ocation informtion

for eagh danhapphansel a tehmuhRafiet syfsfns ep@piikiARE

a controller operative to determine location information for each of a plurality of

data channels and to generate overhead information with the location information for
the plurality of data channels, the location information for each data channel indicating
time location, frequency location, or both time and frequency location where the data
channel is transmitted; and

-a data processor operative to process the overhead information for transmission
in a time division multiplexed (TDM) manner with data for the plurality of data

channels.



along with data for the data channel in a current
super-franme. 23. An apparatus in a communi cation

W@ ymsem79conpri sing: a controller operative t oPCT/US2004/035005
determ ne | ocation informat?7on for each of a plurality
of data channels and to generate overhead infornmation

with Rhe | GhabpmiratindOdlaiat 23 Fudfies cbﬁgﬁﬁhg! ality of
data channels, the location information for each data

chann@|U3FEteR Ui PoeTable fokarsmih thef platplish of) dite chtiimels in super-
t i f ' wh . the dat .
e T e Y T ——

channel 1stransmtte
the qyedicad infornemtion én bazhdupertfoamat i on for transm ssion
inatinm division multiplexed (TDM manner with data

for the plurality of data channels.27 24. The

appar 25.Us Phe GhkdLf clhidk bl AGL Shidehiie? i
transmtter uﬁﬂl)%’jhk oper abl e o’e‘?lrlggsm %%{)ﬁgmlg?bsr%ﬁrﬁl?po%efratwe to
drierming donatips informeatien foraead, deachasiedebr fr fuige heaybmBame, the

PRI ol s o, Eh4nEL R Yo e e s ndmeting time

pgrimafrguenty Wcafion, 3¢ bothheha f '
further %ger}z;tive to d%term’ ne | o g%%hr:@%olrngﬁlﬁéﬁ thrgataChannel

16 Jransmtiedy i shee Alvigesuppframes andiveheseipethe fdatnproctdser is further
i i - h dat | for. th
R 8 phdbe S BB dcBior Slro RN 181 S A il ot g super-

frayee far dransmissibo blong with daifol BRALBNEHANhEGAL lcQReMREP&-frame
the data channel is transmtted in the future ’

super-franme, and wherein the data processor is further
oper gig ve Jogaton informtion. for each .
GEen Hpiett PORERRSof Shgh o2 WAL PRt S55n i
wirdlessnibseidoast abysten virtiliviniat arttioponilh dredabiyC AAGSH hhifblexing
(@%Lgl\grt super-franme. 26. The apparatus of claim 23,

'n the comruni cation systemis a wrel ess
broadcast systemutilizing orthogonal frequency
division nultiplexing (OFDM. 27. An apparatus in a
conm#i catATbappetatisima coumpumiGitiog sysi@a ®nfpsing:

det er m_nj location information for each of a )
pl ur é‘Fre}a% r}glf d&%@“&‘r&ah‘ﬁ’é@ IRiQEMARNN, foro pachneh nlifadity of data
chameBacdhe dédatiof hafihtib b 8L Yatal gﬁ%’h C ' i
frequency | ocation, or both ti meaan rglqg{ed%cggng time location,
fiegpehcy Jncatieas or theth ¢izmneaanth flsgedncy slotatmnswhercetle daeaBBannel s
thRdmggger ating overhead information with the location
information for the

means for generating overhead information with the location information for the

plurality of data channels; and
means for transmitting the overhead information in a time division multiplexed

(TDM) manner with data for the plurality of data channels.

28.  The apparatus of claim 27, further comprising:
means for transmitting the plurality of data channels in super-frames, each
super-frame having a predetermined time duration, and wherein the overhead

information is transmitted in each super-frame.



plurality of data channels; and neans for transmtting
the overhead information in a tinme division

woredosiopd7exed (TDM) manner with data for the plRCHUB1094/035005

of data channels. 28. The &8paratus of claim 27,
further conprising: neans for transmtting the

pl ur ahbpty b TuRHRSh: s, each

super ZPr ane%ﬁg@f’%aﬁgggggﬂggtzge’r m neg;lbﬁprﬁ}le uration, and

wher einreahé forodeterhdnid g ilodatiomatfoomaticen forasasividataethaniie] for a future
each super-frane. 28 29. .The a ratus of ¢l ai.m 28,

PR egébﬁpchgﬁ%mf?@@ﬂgn o gagﬁtdgfan?hﬁmﬁ@l fop &gt fugHe super-frame
ikt QB Mok Aor BehudRYy Toaheh e boftPfim@ aﬁlﬂtﬂéglﬁen location where
super-Trame, the location information for ea é;gta
theadateethahoel is frandmitted @ the fuvrefsuperefrimeiandt i ng ti ne

| ocation, frequency.|locatio or. both tine

¢ equalrays B aERBIYnEdRe YRbon FmEh i b gk data chanmel for the
iR éL £8mk BlohB Svifhudaw! Rr BéeRREx dHaARE in 8RErrBRA0Serl Bfme.
transmtting the |ocation information for each data

channel for the future super-frane along with data for

t he data cha ' cur r.ent ;Lrame, .30, A ..
et hodPor ¢ Ananed Bf AgEbFRL oRURERL ARIRaicH fp & communication
SEIR YoRrisiiy: System conprising: transmtting a

plurality of data channels in super-franes, each

super TRRSIHEINE ¢ Plyradity of et chamsls i sepeFameso sachy geper-frame
G20t AT AERRANE ATUINNOD B ol Hhto Weeh i 4Pt one data
plreangl i ty of data channels, the location information
for each data channel _indi.catin [ | ocatj on
f r equéRETIPREICRiion forgation %qrrééfa 4 e BJEAIRE §F data channels, the
HQGASH RFoMRIR et cﬁﬁﬁ‘xm%diba?tingrtﬁﬂé Bchhi&f! feluéhey location,
future super-frame; and transmtting the |ocatio
onbothntane end firaquermyhlockdioa wirae tied dath chgnnel ishtratstmattddom a future
t he ata_ch(fnnel in a current super-frame. 31. The
ﬁléqeﬁ%@nﬁa% ai m 30, wherein the future super-frane is
a neXirafdiiaidy MEBodH0R FhdhRitlons Rk @M 841a lchshreY _%ﬁgtwith data for
super-frame. 32. The net hod of claim 30, wherein The
therdptacchenpalin f cuyrentisyperdramea. han one super-frame from
the current super-frane. 33. The nethod of clai m 30,
wherein the determ ning the | ocation ‘

31.  The method of claim 30, wherein the future super-frame is a next super-

frame immediately following the current super-frame.

32.  The method of claim 30, wherein the future super-frame is more than one

super-frame from the current super-frame.

33.  The method of claim 30, wherein the determining the location
information for each of the plurality of data channels comprises
generating location information for each data channel to indicate whether or not

the data channel is transmitted in the future super-frame.

34. The method of claim 30, wherein the determining the location

information for each of the plurality of data channels comprises



information for each of the plurality of data channels

conprises generating location information for each
walaiog/oedtannel to i ndicate whether or not the dJdeCEHUS2004/035005

channel is transmtted in tXe future super-frame. 34.

The met hod of claim 30, wherein the determ ning the

| ocati |-Af ' t: 'ﬂfﬁ]?! [ at .
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ﬁg%l%nﬁir’lsit‘i?ﬁsm}twgam thedhivesswrE8%fa channel is

transmitted in the future super-frane. 35. The nethod

of claim 30, wherein the determ ning the |ocation

i nf or 34t i ohe omegwdh off clatne p0,urvdierdiy tke dateamiiimg rbe slocation

conpri.ses. for. each data c el not transmtted in the
FEIPPATE ok Pioh A Pl e PR PPBLs PSRRI or mat § on

for the dahadahamashel tivti Milsmated M ARXFut@R' hipRilrame, generating
super-frame in which the data channel is potentially

focatieminferawptiog dor tith datawharngl tofindicalic eyt eankiest super-filame in which
a bt l.ur.al it f data channel s conpri ses

talﬁea%zin?}{a%%gs %’ﬁgmgafﬂéfr%nf?iﬁe f data channels in a

plurality of slots, each slot being associated with a

particul ar _set of frequency subbands. 37. The nethod.
of cl dPm 38heviprthed af clgim %u wahereiry, ther trayjspiding the plurality of data

gﬁﬁ{ngﬁ%gmﬁﬁgé#r ality of slot indices, and wherein the
etermning the location information for each of the

pl ur akiahgmittingtht plhuohlityredidatacchaptdlsisa pluralitaoh sidad aach slot being
channel. t.Q be t.rainsrrit%gd in the fufure super-frane,
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to indicate a | owest slot index, a starting sl ot

i ndex, and a highest slot index used for the data

channél. i nThaendthedioé chupelt; fwhenen 138 plufdldy rdtdhatsl aof assigned a
cl ai.m 3Q, erein the, determ.ning. the. |qcat.ion .
B2t sigh TRt cand bt gPlsREininy g ASGtipS Tfhmaignglor each
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operable to transmt a plurality of data channels in
super franes,

38.  The method of claim 30, wherein the determining the location
information for each of the plurality of data channels comprises

for each data channel to be transmitted in the future super-frame, generating
location information for the data channel to indicate a length of each data packet to be

sent on the data channel in the future super-frame.

39.  An apparatus in a communication system, comprising:

a transmitter unit operable to transmit a plurality of data channels in super-
frames, each super-frame having a predetermined time duration, and each data channel
carrying at least one data stream;

a controller operative to determine location information for each of the plurality

of data channels, the location information for each data channel indicating time location,



each super-frane having a predeterm ned tinme duration,
and each data channel carrying at | east one data

waeeam79a control |l er operative to detern ne | BCHUSZIN4/035005

information for each of theoplurality of data
channel s, the location information for each data
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ERBEAEY JoBSHSEE S ek e R Holhed dobHRALEAGK te daga chanme s
ttfaasmated iich fitmel sups-framagiantdt ted in a future
super-frame; and a data processor erative_to process

K 0
the | Gc%Ri# GROGCRTOBIMPSTAYA 1P JATORSR AN Bocatiom, dfommafion _%or each data
tohaRRITo? HaRnRLiBR Jlowk %thd&&@fofr e doPcidphd ift IRAAG shPerBrame.

current super-frane. . An apparatus in a
comuni cation system conprising: neans for
transmitti a pl ralifg}/’ of dat.a channels in.

super - t'r ames* PRSI S PSS 8{}% % SPRFETE ni ned
time quaaé krandhetif@epletaily ShRtNeHankes iy biir-Fanle§ aSkh super-

one data stream neans for determ ni ng | ocat’i on
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data PRSI SverherLintoption Aot 5 RYCAHYRF 3iF SharmefsoRansmitted in
fs@éer&'ra?@é_s,e ch@d sHRY-FraaftaRRghg fal préubtBeniave rtﬁ?@@uratio?,h wherein the
in e

ormation received in the current super-frane, ) o
foverhead defgrmaion fgrop nertenh supelticame rig) transmittedc it jaotime division

Ty N R R A T ———

idemnsandelsd in the current super-frane; and receiving
the sel ected data channel in the current super-frane
based obiinikg 15t decafion dnfamation ofores iselgcted data channel from the

overhead information received in the current super-frame, the first location information
indicating time location, frequency location, or both time and frequency location where
the selected data channel is transmitted in the current super-frame; and

receiving the selected data channel in the current super-frame based on the first

location information.

42.  The method of claim 41, further comprising:

processing the selected data channel to obtain second location information for
the selected data channel, second the location information being transmitted along with
data for the selected data channel in the current super-frame and indicating time
location, frequency location, or both time and frequency location where the selected

data channel is transmitted in a future super-frame; and



42. The nethod of claim4 , further conprising:
processing the selected data channel to obtain second

wo omaniom | nf ormati on for the sel ected data cheemEs2004/035005

second the |l ocation infornetion being transnmitted

along with data for the selected data channel in the
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based48n t g gparich ih @edhinAihidafbA &8 UdmpHiing "
g. a

apparatus in a conmmuni cati on system conprisin
cont r 8 goBfroBerepparatie tooreceiyejoverheod infermationt frreplupality of data

f by . Of t a I ansdnitied.in. .
EECEI R TR
fselected dath ehtre] dainthe overhehd fnfomadios resedfdddad current super-frame,

information received in a current super-frane, each =
SAetuPrHame having ¢ pedniaaincs, time daratippthel grerheashinfarmation for a
QURENCRPer | it U5 | RS 1 ef
PHEAPo  Aufe Baie Bl G4 W aRHRSE s MR mamner
mathndata seint in thatcarrsetrtuperfrathe fartthe phirality p€ dathrchffhels bnd the first
:lhe .{))I u{rlﬁal [ ttr of dat.a channel g, agd the first location
FHPEP AR PBRH ARG HRFOeB Rt TEfHieneY deéiRpy or both time and
@G @nkc P Tocalibn Riteke {HeBicfed daf-CHHARANSs A GhiRl iNVRR Girrent super-
thé selected data channel is transmtted in the

etnd superframe; and a data processor operative to
recei ye, the selected data chann in the current .
uper F el BroBghsBh et LBy FROE8 e SflebiRT it iRiel . the curent
4dper-Tamedapal 6t the fiét 16daBioMifiSrmatlear ei n the data
processor is further operable to process the sel ected
data channel to obtain second |ocation information for

t he sgj ect I h ecgnd, | ocati on .

it or ikt 1 on gt SRR 43, ARG B gt i Sty operable
e pewtadidaedectdtadmel chandl e EbtsihefboRl Matibh aARrARGon for the
f r\(i%gency | ocation, or both

indicating tine | ocation,

ﬁ?q?%edgéﬁaa gha@aeﬂe%fe%@dw%lﬁn Heationeeing sansmittedalong with data
i ] i t uper-fr ..and .

N e S ] R

frequnuy lachizors ef bathainel addfrequaneyelocativnt Wiker thieetected data channel
cation infornmation.

super-fra based on the second |
S TG Rt i o MG S PR e
SRFRVeStoNGeci P& BRSsdlQied 848 'cHérﬁlalsﬂi’ﬁfehﬁﬂg'e SRp QL ARhd BRed on the

for a plurality of data channe
second location information.

45.  An apparatus in a communication system, comprising:

means for receiving overhead information for a plurality of data channels
transmitted in super-frames, each super-frame having a predetermined time duration,
wherein the overhead information for a current super-frame is transmitted in a time
division multiplexed (TDM) manner with data sent in the current super-frame for the
plurality of data channels;

means for obtaining first location information for a selected data channel from

the overhead information received in the current super-frame, the first location



transmtted in super-franes, each super-frame having a
predeterm ned tine duration, wherein the overhead

w0 ndosiosEpd on for a current super-frame is tranB@i/USm®d4/035005
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