WD 2005/ 043794 PCT/ US2004/ 035005 TRANSM SSI ON OF OVERHEAD | NFORMATI ON FOR
RECEPTI ON OF MULTI PLE DATA STREAMS [ 0001] This application clains the
benefit of provisional U'S. Application Serial No. 60/514,320 entitled
"Met hod for Adding Overhead Information to Receive Multiple Miltinedia
Streans overwWbsdsMirel ess Radi o Links" filed Cctober 2ZE12628i4asshod). S.
Application Serial No. 10/932,586, entitled "Method for Addi ng Overhead
Information to Receive Multiple Miltinmedia Streans over Mbile Wrel ess
Radi o Links," filed Septenber 1, 2004, and provisional U 'S. Application
Serial No. 60/559, 740 entitled " Ml tV%IeXI n and Tr ansm ssion_of Multiple

Data Streans i MTRANSMISSYON OEO ORd April

5, 2004 which are i irety.
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[0002] The present invention relates generally to communication, and more
specifically to techniques for transmitting overhead information for reception of

multiple data streams in a communication system.

II.  Background

[0003] A base station in a wireless communication system may simultaneously
transmit multiple data streams for broadcast, multicast, and/or unicast services. A
broadcast transmission is sent to all wireless devices within a designated boverage area,
a multicast transmission is 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 mmltiplexes 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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signal to obtain the conposite stream sent by the base station, and perform
dermul tiplexing to extract the one or few specific data streans of interest.
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such that individual data streams of interest to wireless devices may be efficiently

received with reduced power consumption.

SUMMARY

[0007] Techniques for ftransmitting overhead information to facilitate efficient
reception of individual data streams are described herein. A base station may transmit
multiple data streams on multiple data channels. A data channel is also called a
multiplexed logical channel (MLC) in the following description but may also be
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



information for all M.Cs and is sent periodically at the start of each
super-franme of a predetermned tine duration, as described below. The
conposite overhead informati on WO 2005/ 043794 PCT/ 11 S2004/ 035005 3 for each
super-frame contains |location information for each MLC for that super-frane,
and this | ocHOiI2005/3MPér mat i on i ndi cates the tine-frequenBCTEREH08WNher e
the MACwill be transnmitted in the supér-frame. A wireless device may
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[0012] The T eabbredda e NATCHE: w1 o5 S BCLITES FRY SR PTOSFoo0] PEEIE RE OB
appar ent the base station and the wireless devices for robust reception performance.
[0010] In an embodiment, the embedded overhead information for each MLC in each
super-frame contains location information for that MLC for a future (e.g., next) super-
frame and is transmitted along with the payload of the MLC in the current super-frame.
A wireless device receiving a given MLC can obtain the embedded overhead
information for that MLC as part of the processing for the MLC in the current super-
frame. The wireless device may then use this information to receive the MLC in the
next super-frame, without having to “wake up” and receive the composite overhead
information sent in the next super-frame.
[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;



fromthe detail ed description set forth bel ow when taken in conjunction with
the drawings in which |ike reference characters identify correspondi ngly

t hroughout and wherein: [0013] FIG | shows a wireless nulti-carrier
broadcast system WD 2005/043794 PCT/ 1JS2004/ 035005 4 [0014] FIG 2 shows
an exenpl ar ywaupgRliafoame structure; [0015] FIG 3 shows exanpzeuanifescket
processing for one M.C, [0016] FIG 4 shows assignnment of slots to an M.C
using a "zigzag" pattern; [0017] FIG 5 shows an exenplary nessage for
carrying location information for nultiple M.Cs; [0018] FIG 6 shows
transni ssi on ofl04hBYsi2 shows ad cxsmmdaH SePCHEE SBECWIST or mati on; [0019] FIG 7
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designs. [0023] The techni ques described herein for transmtting overhead
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mul ticast, and unicast services. For clarity, these techniques are
necessarily to be construed as preferred or advantageous over other embodiments or

designs.

[0023] The techniques described herein for transmitting overhead information may be
used for wireless and wireline communication systems, for time division multiplexed
(TDM), frequency division multiplexed (FDM), and code division multiplexed (CDM)
systems, for single-input single-output (SISO) and multiple-input multiple-output
(MIMO) systems, for single-carrier and multi-carrier systems, and so on. Multiple
carriers may be provided by orthogonal frequency division multiplexing (OFDM),
some other 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
incluaes 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



descri bed bel ow for an exenplary wireless nmulti-carrier broadcast system
[0024] FIG 1 shows a wireless nulti-carrier broadcast system 100. System
100 includes a nunber of base stations 110 that are distributed throughout
the system A base station is generally a fixed station and nay al so be
call ed an acw@s¥039@8M#, a transmitter, or sone ot her terPRHBIZBHP3SMN rel ess
devi ces 120 are | ocated throughout the Xoverage area of the system A
wirel ess device may be fixed or nobi | e and nay WO 2005/ 043794
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BEL2 (V{3)

and so on. ThePashbasest3tionfRaKlss FanilHu frstisarap foroyidgaaree an " In a

speci fic embodi gentorkddid to WwirblBSCAevRed withindid é’dvlera?@ Ry, BREE dba GrBRYs maRr Y
up to three data streans, e.g., one data streamfor signaling and up to two

data streams faanypradmcdla cerftentuelnasavideoaaudioni¢letexte dita, id oty a8 seent
as one or nore ff dﬁﬁ streans for different
mul ti medi a cont%lnts 3ﬁ8§a§nsarga&tbngétacﬁanﬁ%l§? gﬁd so on. The one or nore

data streans fo0Edh adetificshntdinmend giiad i3 mnbfm ﬁﬁﬂétalbﬂ)elowe each ]mJCémMLCS
For exanple, one ML.C ma ngﬁé} two data streans for . i ven El ram- one

data stream f or S3FEAP- 10 tSHRIMS T B é%’i‘ﬁtdﬁ@rsmﬁﬁtf%r %ISIF g2nd tryddaciip
to be played al Qﬁ&n”&@a&ﬂ@ﬁﬁﬁﬁldﬁa‘ TBiclk MitBMdiAroSes %B@%ntﬁé@i?esor fiSte

anot her exanple, two may carry three data streans a sin
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program on sepagragramvh&3sbe sdnk onsné bemorer MILEs.s Fdewtangse, tone |1\m]g@mﬁydﬁﬁ§r Ityyo

receive the vi Ea?a ?ﬂ%gm?l%grl a? glvler? prgoeg?a% alone data stream for real-time content and another
data stream for a video clip to be played along with the real-time content at designated
times. As another example, two MLCs may carry three data streams for a single
multimedia (e.g., television) program — one MLC may carry one data stream for video
and another data stream for data, and a second MLC may carry one data stream for
audio. Transmitting the video and audio portions of the program on separate MLCs
allows the wireless devices to independently receive the video and audio. In general,
each ML.C may carry any number of data streams, and each multimedia program may
be sent in any number of data streams and on any number of MLCs.
[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



each MLC may carry any nunber of data streans, and each nultinmedia program
may be sent in any nunber of data streans and on any nunber of M.Cs. [0027]
FIG 2 shows an exenplary super-frane structure that may be used for system
100. Data transm ssion occurs in units of super-fi-ames 210. Each
super-frame spans a predetermned tinme duration, which be sel ected
based on var MSU0F/@#T%8r s such as, for exanple, the desi r%ér/%’&?"i/‘??(loéal
mul ti plexing for the data streams, the dhmunt of tine diversity desired for
the data streams, the acquisition tine for the data streams, buffer
requirements for .t . - f
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field 214 for overhead information, and four equal -sized frames 216a
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layer prov1des binding of upper layers packets to data streams on an MLC-by-MLC

basis. The MAC layer performs multiplexing of packets for different data streams
associated with each MLC. The physical layer provides a mechanism to transmit the
multiple data streams via a communication channel.

[0031] FIG. 3 shows an embodiment of the packet formats used for the stream layer,
the MAC layer, and the physical layer. FIG. 3 also shows the processing for one MLC
in one super-frame. The MLC may carry up to three data streams, which are
designated as streams 0, 1, and 2. Stream 0 may be used to send signaling for the
MIC, and streams 1 and 2 may be used to send different multimedia contents (e.g.,
video, audio, datacast, multicast, 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-



the MAC | ayer, and the physical layer. FIG 3 also shows the processing for
one MLC in one super-frame. The ML.C may carry up to three data streans,
which are designated as streans 0, 1, and 2. Stream O may be used to send
signaling for the MC, and streans 1 and 2 may be used to send different
nul timedi a cwotmew®@s©¢. g., video, audio, datacast, multiREYS204A38Y on) .
The signaling may be for various itens ’such as, e.g., a decryption key used
to decrypt the other data streanms being sent on the MC. (The decryption
key may be decr ] L geahaM | P key,
whi ch may be ob%{%egglﬁg%ﬁ%i?? kgogﬁegﬁﬂ%gtﬁea seir’é\;g)ggfe?&‘%l%ﬁgﬁ d%g@%’%&“ ¢
signal i ng may ahsMIfinstbattsuper-fitnmee dfor Olaxityp thedRBowping dessripBemasgumes thatdhrey a
presentation regcord that defines the racteristics of the nedia carried by
the NEC, the ﬁ%‘fﬁa%e%‘ﬂs%?%{?%s@%%@?n the next super-frame, text
conponent s and/[0032)ethicaMA Calagler Sforma MAC gapstieator tkaMLG forerach sEper-famein nor e
than one type of nedia, although it ma qge noy e qci‘%{]veni t to,carry a

singl e medi a typich heddbh l%ﬁf%f’é‘é‘?ﬁengF‘eéét CRTPEADGHIS 6 £30Ryle header and

PCT/ US200410350p g ésa afr@;%agltasd.stmam sulf RUAERaRiRE RiteERR bRYRAad

@
packet for each dat ream sent on the M.C in that super-frame. For
clarity, the fdhfoomating fdetheNMbC whichomyibe gsedriatrecetvedbe MI4l i asfutuwre (sg-athe

bei ng sent on the M. C. 1003 T. C layer rns_a. MAC capsul e faor M.C
For sach ‘super TRt Che VRS R B¥Ro4f blfedol SrefB ik BeckB b B

i ncl udes a MAC gapimuhe chedd slipeafiimeafolViNe daapsitehiiis paryied d¢ . thd MLAVAThe 50| e
header carries enbedded overhead information for the C ﬁ\ég"W be used
to receive the RS fpsms;Ng MAG dayeg packets (e simply MAG pocke's rigFtne le
capsul e payl Oa%eﬁﬁérrdnﬁssute% § aaéepzh@mcgﬁa&% forl el 1 $EKet,| MRS MAET ent
super-frame for the data streans carried by the MLC. The MAC I|ayer fornms No
MAC | ayer packepaskdtofor siregol ¥ paddsiCwherelkles 3], Nok 1t el NS 1cidipH tiiree ddtestcbems and
stream O packet, N, MAC packets for stream 1 packet, and N2 MAC packets for
stream 2 packetare hhiggsenio To facilitpte ndependart mpeption of theaddta sirmams, erehatrsameans
are being sent. I 1] [ den ' t t ,
each stream Ialf}gér% P%g%gel% g%qrslélﬁﬁ ﬁtll%gé}aIwu br?{ ggﬁ‘&%ﬁ%ﬁ%’&s’oapgl\sﬁ%ﬁe%g%kéf%?ﬁand
the length of eaehm layergackdt dy arclydad ke the sverlivad wafermationt NEheoWRA( é8y@r also

i nformati on. The MAC | ayer also performs block encoding on the (No +N, +N2)
MAC packets f orPeriqEngvbleck facoding onaihe SNt NpaNe) YMadcraske fos thehlie and > 0

and i s dependent on ther o ot R
P generates Np paﬁty 1\&&61 packets, where N, 20 and is dependent on whether or not

block encoding is enabled and, if enabled, the block encoding mode selected for the
MLC. For each super-frame in which the MLC is transmitted, the MAC layer provides
an encoded MAC capsule that contains (N, +N,+N, +N,) data and parity MAC

packets.

[0033] The physical layer receives the encoded MAC capsule and processes (e.g.,
encodes, interleaves, and symbol maps) each MAC packet to generate a corresponding
physical layer (PL) packet. In an embodiment, the MAC packets are of a fixed 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 mauners in system 100. In an embodiment,
M slots are formed in each symbol peﬁod and are mapped to M disjoint or non-
overlapping sets of subbands, where M2>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



bl ock encoding is enabled and, if enabl ed, the block encodi ng node sel ected
for the M.C For each super-frane in which the MLCis transmtted, the MAC
| ayer provides an encoded MAC capsul e that contains (No+N, +N2+N.) data and
parity MAC packets. [0033] The physical |ayer receives the encoded MAC
capsul e and RiPKHesReH4(€. 9., encodes, interleaves, and spamod2oemaps)s each
MAC packet to generate a correspondi ng sphysical |ayer (PL) packet. In an
enbodi ment, the MAC packets are of a fixed size (e.g., approximtely 1K

bytes), the PL packets for th re of al size, .and acket
size is deternm®ey Myl s c%@g Stﬁ%taégéﬁdmﬁ’da' u%?ailﬁ‘%%h’élﬁeélaﬁ%ecﬁafﬁrsgt w8y m.c.

The one-to-one H'ﬁg P RelREtht MiferiRas kit gifléfelt RlmBalC et&dssee Ibésb@smt he
processing at t se station and w rel ess devi ces. 34] it a maybe

transmitted in predeimmedramm ischemg} tte rimpoye TFoqueneyed @tﬂﬂYr@ﬁd obtaip ithers are
formed in each SY, ol

over | appi ng setl% n@ F A‘ﬁg tﬁgﬁoélr%g%ﬁn&g&%%# i(%g%l n%%asg%n@;%/fb vedrt%llety
the subbands Isftot&&@:heﬁdbbnt@mngesmmﬂésanlﬁdy distri but ed across the N total
subbands in the em The subhands in each_se nt er | d.with
the subbands i nl Qi%%"&fa SHEL FePes oHBFYIF> Iﬂcﬁi ﬁ‘?ro‘gégﬁtg 135“’6‘?3%& fofy 1
sets. Each subbgpdmasibn M¥achRtseriRnfealdofd ofthe'dvalldld 968 mayiRGReSlo0tamblt be
mapped to different interlaces in different ﬁnbol perlods (e.g., based on a

predet er ni ned napPPMopilot,Heliel may be sedolethe marglesh dgviess ey @hwlamnwaﬁnﬁ

ot her Dbenefits ri

transm ssion i notg%:gmrso%ls% gtt)ﬁ?so@?xinofkl%mzﬁ cﬂ?cg@é'a%%tg@%ﬁ}ng%g??o eser bed
[0035] For a gi sigmhﬁgtﬂﬁlthd‘lt/.[ame stdesteibed Belowe. Theeehaimimbsots afe thérodvailatde for

avai l abl e for {oansm 3%3\2 én each super-frane. Sonme of the available slots
may be used to fliogaton;te thedLEBM pi | ot , which may be used by the wirel ess

devi ces for chajposd] sk IMBEI 08y 88CallQaRET aPiled WrSFariaBe MRt o8 sIoRY indksR be
allocated for a control channel used to transmt sig nallgﬁg for the M.Cs, as

descri bed bel ovsupahzame Aeending os| e Ma@ép@weﬁl,atbwaalab@tsf slotg [ip Hecatupein to
the M.Cs. [00364,Fa I e r angr
slots in each supér ?Efg&bﬁ[yéﬂlgﬁf ﬂs ﬁd@{l h%aﬁ& vi}lgcﬁ’ﬁ a%l%gtg\%%ﬂ ity
of slots in thetrsméted ifi bgiven sapml f;mmswtalllycabetdtmro silatst &lash “detied? MLGawhiche"

M.C, which is aig an%é lt1oa1§e gr%?nsrrxll?t%ed in a given super-frame, is allocated at least one slot. Each

D

.-4

active MLC is also “assigned” specific slots within the super-frame based on an
assignment scheme that attempts to (1) pack the slots for all active MLCs as efficiently
as possible, (2) reduce the transmission time for each MLC, (3) provide adequate time-
diversity for each MLC, and (4) minimize the amount of signaling needed to indicate
the slots assigned to eech MLC. Various schemes may be used to assign slots to
MLCs. In general, there is a tradeoff between time diversity and power savings. The
system may provide flexibility to allow power consumption to be favored over time
diversity, or vice versa, for different MLCs. For example, some MLCs may be
optimized for time diversity while other MLCs may be optimized for power
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 strip 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 sirip. The slots in each sirip may be
assigned to the MLCs mapped to that strip in a specific order using a vertical zigzag
pattern. This zigzag pattem selects slots from the lowest slot index for the strip to the



transmtted in a given super-frame, is allocated zero slots. Each "active"
M.C, which is an MLCto be transmtted in a gi ven super-franme, is allocated
at | east one slot. Each active M.Cis also "assigned" specific slots within
t he super-frame based on an assignnment schene that attenpts to &1) pack the
slots for alWwo=0t304879M.Cs as efficiently as possible, (HCTeFH3M
transnission tine for each MLC, (3) proVide adequate ti rre diversity for
each MLC, and (4) mnimze the anount of signaling needed to indicate the
sl ots assigned i M& SRS 8t Hs@h, LArReS to
M.Cs. In generaltlf‘gl ?‘?\%ér}e 'S foytac{l%d ffgﬁél;et weén%%i?%)re diversity aﬁgﬂgév\g%&

savi ngs. The symbelmena@lfqyrthnﬂm flexibility to all ow power consurrpt ion to
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Z|gzag patter his scheme, a frame’is divided into one or noreée
"strips", and eta(t‘tke lghdspsleiadex, and beastunghthegiimben ofcdots aboratedrto AGEC §ﬁ§ﬁs a
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M.C is nmapped 68]“ Bsﬁ%l{e t%! 'bﬂlgﬁ’&lmégasa glﬁggb ‘Fi{‘w“p?sﬁ%?&rfﬁ Slg@%@ﬁ% ot S
in ea](c:h str 11 p rmy ulixtex 4aﬁssytgibeﬂﬁ)érmdt1hk&xm,€gtzfmmw¥ﬁm ﬂhbadswest sllopmdax 2 andI :
speci fic order a vertica pattern is a rn sel ects
slots fromthe tp‘?) gst dpigndsxny ﬁ’%ﬁ’@ £14 1qux(§ HFem 08%}1%3’3 94

PCTI US2004/ 0350@f39] A &30y §foPEssigﬁHFcﬁt §chEmé BSs %eﬁ'd@scri%@&awoﬂ‘hem ed at

atinme, starting W|th the'tfirst synbol period for the strip. [0038] FIG 4
al so shows t he mzmsilsmbeassignéd slbtstls othvr alagmevseusmg_@hﬁr Serem@mqurreamplzJ@ch M.C

X 1s assigned S st tln ta de t.art t

desi gnat ed 3’4@{: %@Fl c?sﬁl S?é%tl%%t %H@L a%%’a 8(310{h gtwt(’f)ur<']§11 s|139 gg%ﬁgl ot

i ndex (Max SI Otﬁlanetfbﬁ@lot séraxstsyﬁ@of f)éﬁﬁdaaé stmtmsﬂl@t 4] riexactivt MIXL iy be - t he
next synbol periad index and goi ng t&{e hi ghest sl ot |ng nd so on,
Unti 1"t he. nunbeksBHedsTeGRas PRis Ul thal Chsse Hpiioms di, PRgkedrase pISAY He
exanpl e shown 'ﬂbsﬂl@nﬂm%@ X is assigned 16 slots starting at slot index
4 in synbol period index 3, zigzaging between the | owest slot index 2 and

t he hi ghest sl d0040jdax sBts @Sﬂ@l@buodaeidaqﬁge MLG faytea¢nsiwrr-Game mayissionysyed od

i ndex 7.

in the location information sent for the MLC. The parameters used to describe the slots
assigned to each active MLC are typically dependent on the scheme used to assign the
slots. For example, if each active MLC is assigned a rectangular pattern, then this
pattern may be described by two corners, e.g., the slot index and symbol period index
for the lower left corner of the pattern and the slot index and symbol period index for
the upper right comer of the pattemn. If each active MLC is assigned slots using the
zigzag pattern, then the assigned slots for the MLC may be described by the Start Slot,
the Min Slot, the Max Slot, and the number of slots allocated to the MLC, as shown in
FIG. 4.

[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)



[ 0039] An exenplary sl ot assignnent schene has been described above. The
M.Cs nay al so be assigned slots in other manners using other schenes. For
exanple, each M.C may be assigned slots in a rectangular pattern on the

t wo-di nensional (2-D) plane for slot versus synmbol period, as shown in FIG
4. The activeudMebSosdmy be assigned rectangul ar patterns pagbsihadssdobese
patterns are packed as efficiently as npessible in the frane. [0040] The
slots assigned to each active M.C for each super-frane may be conveyed in
the location information sent for the MC. The pa,rarT%t ers used to describe
the slots assittprerissien patametses foy @ orpieol ghanmel (desenbed bele{ge e MECiipkths cheme
used to assign ﬁljgtelocﬁcﬁlt fecordCfenf 1AM Messhde ﬁ%ﬁhdféf;tﬂ'lé/ Bed¥b(C (75 RS Bl bra
rectangul ar pattern, then this pattern may be descri bed by two corners,
e.g., the sl ot locatien repoddssNagdieinpesenvin thedhessags,and shen| duygendralf thegngseage of
the pattern and the sl ot jndex an | Il | t he upper right
coner of the pgfefl@efrﬁl}aqufm Eﬁcwyé’g{t]?l\e}@{ﬁgg%’?t{sz’gaférgﬁ%ﬁggﬁ%s% %’? {scesu'si ng the zigzag
pattern, then tjoe4HsHieamedagd Girtess NI, deatidd fecomdy foreNde MICheaflerbiie thesdgear t
Slot, the Mn Slot, the Max Slot, and the nunber of slots al]ocated to the
M.C, as shown ilisadgr) ane locatjonggagrd frgack Mio\ighesn Noaidddi Het ebodimets eash

Par anmet ers Message, used o carr | ocat)j on_j nf or i or .t he Cs. In
general , the | Ol@%&tqogﬁeqopf#lgﬂs,ﬁ{xie%}pn _ T size pf ks, @n‘ﬁﬁﬁeg\g@ioc {190 165QTL ﬁ%‘?é?’g used
to describe theptdpRafiliequgYa¥ed QFBlii@htiners (IVS M-fae MLOs.: Fot B&nHAE G fHeC
slots assigned to the NEC. For the enbodinent shown in FIG 5, the System

Par anet ers Messfirgelocgionaeensd as for Mg e, them der seeond logationreqpnd & oo dHtC ont 1,
records. The ness header may. canky~i nformation o] I (D)
e system t1 e Rge PRESE PR RO AR A B3 Bionlion REBM fr, L)

identifier, (3)MLChe+30Urcle GhistMOwEBES d@eless dovices 6 QLRES! finkBhufd &ftrastiihgor t ed
by the system (5) WO 2005/043794 PCT1US2004/ 035005 10 fransmi ssion

paraneters for lacationtreécokd folnashNLCdémteredned bel ow), (6) the M.C for the
first location rd sent jn.the nmessa i ght after the header, ). 1 he
nunber of | ocalVBet 1o trabqet HERR 4G PG pri s apsierg conainy b NER 1
general , the NMEBIAREDIt HBAGELEt BRI’ GONeakddcARM MECH BEIRE seitfiR ikedurAt &br-t he
wi rel ess devices. [00421 The nessage carries Nrec |ocation records for Nrec

M.Cs after the fimeanfels sefdadEothewise. Hdba Mbk Rreseot bit fsoet toath thendre lapasion Nie,
>-1. In an embog MBNt.;£3%art Offset field, a Slot Info field, and a Stream Lengths field. The

Start Offset field indicates the first or starting symbol period index for the slots
assigned to the MLC. The Slot Info field contains slot information, which conveys all

parameters used to describe the assigned slots (e.g., the Min Slot, Start Slot, and Max
Slot). The Stream Lengths field carries the length of each stream layer packet carried
by the MLC in the current super-frame (e.g., Ny, N1, and N, for the three stream layer
packets in FIG. 3). The number of slots allocated to the MLC may be determined
based on the stream lengths and the transmission parameters (e.g., the code rate and
modulation scheme) used for the MLC. If the MLC Present bit is 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 ML.C 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.



| ocation record has a fixed length or size of L bits, and the Nrec | ocation
records are sent in sequential order based on the identifiers (IDs) for the
M.Cs. For exanple, if the first location record is for M.C x, then the
second |l ocation record is for MLC x + 1, the third location record is for
M.C x + 2, amw® ®05/@A794and the | ast location record is forPCWUISZ06HISROCE- 1.
This allows the wireless devices to quidkly find and extract the |ocation
record for each MLC of interest. [00431 For the enbodi ment shown in FIG 5,
each | ocati'on record contains an M.C Presgni bit that is set to "1'.if the
associated M.C i s bei | ng sent |n the current super - frarre and is set to "0
ot herwi se. |f prhe—vMECPresent themrthe—tocatt+onr—recprd

carries a Staft O fset fi eII‘GLCaPrSﬂ“'GF |Hf(échFMIﬂc) and a Stream Lengths f]|el d.
The Start Ofiset fieldi ql\fﬁ&eét@&etsaamg s%xii’ﬁol?fen&i ﬁfd%k?&ﬂ%e)’ém@hss%ﬁéd f?s%é ndex

for the slots Info field conta| ns
informati on, W

slots (e.g., t tS&DtMﬁo 7 SI ot ‘ C&nﬂﬂpa‘ﬁhmttmdmdnhhg the&llqts )ss1g]ih®t08hchﬁbﬁ Lengt
field carries [the rength ach.s m_Jayer Ker_carried MCC i n
the current su [sa’eaxﬁllaﬂghier%o a“f\ﬁ.}l‘ell‘?{ff% 8%1\?5 %3 YEHRACK R aue, thiyé]ﬁer#ﬁg '
packets in FIG_3). The nurib#ie reusgRe-iPegcated to the M.C may be

determ ned bgsed on the stm@fp,lewt:h@ @ﬁ@lmtmujy ansmi SSI on parameters
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Present bit igNeatSupsr- 0 SH: I t
Super - frame Offisete Qffset d L%&@ﬁﬁ%ﬂé?ﬁﬂegﬁ?%@%ﬁme f\{lléil'?ﬂdsﬁg}é?e 1\f';rne O f set

field indicat ext be sent.” Tf this
field is set t%%edﬁ ;@g&@hﬁ%@ﬁgﬁ%ﬁ&@g%ﬁr@% ng super-frahe.
If this field is set to a non-zero value, then this val ue i ndi cates the

m ni mum nunber - f. fr may
conti nue. For e@gﬂﬂg}?eﬁﬁ?t 1@%&5@)(@ %%gr}cgggfgatr?e%%%e tﬁéﬂﬁﬁe) ibgtstsnteégd i ogf our,
then the M.C wi donveyothisomfcramationinfAnl exetplatyeasbddibg ehemepfor iHfer dorsnfoimationt ine
current super-f el ess_.devi ces start searchi for the next
occurrence of t ‘ﬁ?é Tﬁﬂ_%{g]f’&'r tf%en&? dipg, schegng f%ﬁSIQW@WFlgﬁﬁlng'Fgﬁng%zag Pattern
sunmar i zes the shawh ok §1¢.1 £hilSfuthert L38unhed GRdt oW ld indek fBiNgyNUEC YD and
20051043794 PCTI US2004/ 035005, 11 Table | M.C Present ='1' (active M.C)

Start Offset | niép bighestisips ndex s 7ngplafyindss| 0 way Pe@sednfos ther BPM pibotsthe centrol

assigned to the Channel, and so on. With the above assumption, the lowest slot index (Min Slot), the

starting slot index (Start Slot), and the highest slot index (Max Slot) for any MLC are

Ny -

related as follows:
1<Min Slot < Start Slot <Max Slot<7 . Eq (1)

The delta or difference between the starting and lowest slot indices and the delta
between the highest and starting slot indices may be computed as follows:

AStart = Start Slot—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.



M.C. Slot Info Contain paraneters describing the slots assigned to the M.C
Stream Lengths Contain the I ength of each stream | ayer packet carried by the
M.C in the current super-franme. M.C Present = 0" (inactive M.C) Next
Super- Indicate the next super-frame in which the M.C maybe sent. frane

O fset Reserved Padding to nmake the |ocation record a fixed size. [0044] The
sl ot i nfor meYQH'M¥P e encoded to reduce the number of bFEYURHRHERIKo
convey this information. An exenpl ary erféodi ng schene for the sl ot
information is described below This encoding schene is for slot assignnment
using the zi gzagbR3th6kan Sl thabhitss ofMANSlof, WSS inBAFURES SR EOR.

| owest slot index for any ML.C'is 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
t he above assunption, the |lowest slot index (Mn Slot), the starting slot
index (Start Slot), and the highest slot index (Max Slot) for any NEC are
related as follows: 1 < Mn Slot:- Start Slot :5 Max Slot :5 7 . Eq (1)

The delta or difference between the starting and | owest slot indices and the
delta between the highest and starting slot indices may be conmputed as
follows: AStart = Start Slot - Na Slot , and Eq (2) AMax = Max Slot -Start
Slot . Eq (3) The slot information for each MLC nay be given by a slot

i nformation code value (Slot |Info Code) that is determ ned based on the Mn
Slot, AStart, and AMax for that M.C. WD 2005/043794 PCT/ 1JS2004/ 035005 12
Tabl e 2 shows an exenplary mapping of Mn Slot, AStart, and zMax to Sl ot

I nfo Code. WD 20051043794 PCT/ US2004/ 035005 13 Table 2 Slot Slot slot Mn
t AStart AvMax Info Slot AStart AMax Info slot AStart ..Max Info Code Code
Code
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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

may be conveyed with 9 bits for the three parameters. The Slot Info Code may be

shown in

values

code

84 possible

the

conveyed with 7 bits for



WO 2005/ 043794 PCTI US2004/ 035005 14 Table 2. The encodi ng schene descri bed
above thus reduces the nunber of bits needed to convey the slot information
for each MLC. [0046] The stream | ayer packet |engths may al so be encoded to
reduce the nunber of bits needed to convey this information. An exenpl ary
encodi ng schae20b&e43tdae stream |ayer packet |lengths is dBSEPSRI4O3BES ow.
Thi s encoding schene is for the packet formats shown in FIG 3 and further
assunes that (1) up to three stream | ayer packets nay be sent in any MLC in
a super-frame am% 1} c&ﬂﬁ schéﬁleaégzhtéembvmﬁk%ﬁcéaw&m@zﬁbﬁbns%aieam
and | arge si zes. or nbodi nent shown in FIG the Stream
Lengths field cfgmbmeushaslo@nfoeamdmfdleeasthhQal d, a Length Format subfield, a

S e - 2 T e L L DA Ll o 22

that two str eanmtsamededna@&@te§ tiis erferamation. NAh beemplhr§ eaculiingschehe fop thelstrehr
I ndi cate that three stream] ayer pacqléfts are_sent in the M.C. . The Le
Format subf i el dieyddiacketelengthe s dossubeds beleve sHEE SRTAdiREePohgRIE g far Sy PaC
to three data ghhgagk, iﬁ%l@'h%ﬂ@g%@ﬁ%ﬁéﬂh&@? W50 ftecSorRm 14y ngackets

definition of the Len Format s for erent stream l"ay packet
sizes for the tmagbe mm amgt M@ &nip. 2 stipdrHiean®: Mdd@) the three §treom byeramokdtakaye
packets) Mde = hree ream | ayer packets) Fornta Stream O Stream 1
Stream 2 Lenghht™ aéfp%magﬂagg > Stream 2 1000' Not Sent Medi um Lar ge

1000" Smal | Medjoos7]LFvr GRe eerBGa;mehbbhoﬁelnin B, 0% thée Gitrdih 10 gths ekl bordtainga
Medi um " 010" Medium Not Sent Large 010" Medium Spal] Large 1011' Medium
Large Not Se nt &W Modsi |Sﬁbﬁqlcbrag%e%ﬁma&i®(ﬁel%ér%’éal]l\%‘ifeagéﬁ?ng%ﬁ?}lﬁﬂdl 200’

Large Snal | VB mL Mo L NGt > diThsGaEh |
110" Not Sent Not Se%? La%@ﬁ@gflo R&erv%ﬁ?tf%en%gﬁ?ﬁ_{ﬁggﬂﬁot Sent

111' Reserved [Bodgpulisid ISm?t enf5 db medicates thatvtwa sirchablager3packete artaseat gt theam

carried by the My 43 1963 903 268 fai bk e oS BhPinthE AT, S

The Length Format subﬁeld indicates the sizes of the stream layer packets for the up to

th

three data streams sent on the MLC. Table 3 shows an exemplary definition of the
Length Format subfield for different stream layer packet sizes for the three data

streams.
Table 3

Mode = 0’ (two stream layer packets) Mode = ‘1” (three stream layer packets)

Length Length

Format Stream 0 | Stream 1 | Stream 2 Format 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 | NotSent ‘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 | NotSent | Large | Not Sent ‘117 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 siream (if sent) is designated as a “small” stream. The stream layer

packets for the large, medium, and small streams may carry up t0 Niage, Nimedium, and




and a third data stream (if sent) is designated as a "small" stream The
stream | ayer packets for the large, nedium and small streans may carry up
to N a,ge, Nmedium and WO 2005/043794 PCT/11S2004/ 035005 15 Nsmall MAC
packets, respectively. The Large Stream Length subfield indicates the

| engt h of thev(§£0q)§@431,g4ayer packet for the |arge stream septr/omodessidsC and
contains B,a,ge bits, where B,,,ge =loge (N,,,). The Medium Stream Length
subfiel d. i ndi cat es the stream | ayer packet |engt h for the nedi um stream

sent on the M.C and t ai_ns di,a,,,).
The Small Strealfmte p%?}‘lﬁ"FSr é‘i’sﬂecq‘)ﬁléﬁ cﬁf e]:‘értg%g Sfﬁ‘\gﬂhai}@ﬁeiﬂa‘%&?%ﬁ g’r‘?gt h
for the small sihaamrbid st&@m)lagégiacm férhifle Mee stivash ©anbRiHSMBERA dintatns
where Bs",,,, | oge (N. FI G 55hovvs the case in which three data

streans are SenBlar@rbltShWhNE-CBmg@.FFdogzﬂﬁﬁ@é Stinp Mlesium Saream Jaetht sybfield iiedicatest he

| engt hs of the stream | ayer packets for these three data streans. If _only
two data streanthesireans dayer packetnlengih dor thpatedithiestsgratenh PR dhe MLC ansleconteins|

stream may be used fqr um on tr WN i

[0050] If each @a&dia“ giltf’egvﬁﬁe%e medfuy t%%@miane@g]r $@&Ep§t?%nia‘fﬂgtﬁl&%bﬁ5@kets
I n each super g%glfn f or

each data st rea%%d?cﬁﬁs ﬂ%eh@:ﬁgargé%gr B%%e@%@ gﬁagls ey t g%:Ifqrﬂgam

| ayer packet | eagldoataimB..h6its, whess Bg‘gt:alogzt(Ng,g,ﬁs carri ed |n the M.C.

However, if the three data streans have different |lengths and if the |arge,
medi um and srra[l]043]tFIé“ar5§hom thragasy inuprhich three data 35eamsarg sgnt opnibe pekcand,

respectively, then B sed
for the three s eaﬁ%’ﬁ%fi? usegtct) Hlld:caltjeseg kfhntglﬂjc‘15 cﬁﬁ%gtrreeag#la% éacgg%fﬁit)) ‘ih and
three bits ar eﬂme‘eedhtefﬂfeambem_@ﬂghho Efaamamswbé semtdn tlidMﬂG’;ltlienttHéBgLnE& b| ts
may be used to convey the stream pac ths fo e thr

streans carri edfyhe sl W@mmpp{@egﬁpé%faﬁl} 5 ?%fg‘éﬁtfelaﬁ’e 58’8 Eﬁﬁg
reduce the nunbgjps fxflaac;hsdaegsg%eﬁsmm%wﬁ@ calbedraxﬁ;%mob@m@%aaefslﬁm MC

[ 0051] A specific encodin for slot inforrmation and a Specifi
encodi ng scheneuﬁenframts,rtbam l(ehgtsh@nhbv&ihbdéiﬂdj@sﬁwwl@df@b@abdat@ﬁhi@m In

encodi ng schenes.na be A t S
schenes, di ffergﬁ %%Ic@elflg %%ynaetgsedt 8&“’%{ esugﬁ‘flvefgnctk%encgtgl ?%q}gc efres
may achi eve di f figs efiéanpucripgsd @f thoMLG.aHowgser, ifithe ditye data stredtiehbictdiffarentngs

achieved with encodi ng may be signjficant f a large nunber of MUCs. Since
over head i nf or m§EHH a’il‘%lféé‘h)targfemeéﬂ%ﬁql Wéﬂ?}f%‘mﬁ&én SUEY KR &1 193% 256, 2ad 2

MAC packets, respectively, then B, . =10, B .., =8, and B, =1 bits may be
used for the three streams. If one bit is used for the Stream Mode subfield and three
bits are used for the Length Format subfield, then a total of 23 bits may be used to
convey the stream layer packet lengths for the three data streams carried by the MLC.
The encoding scheme described above can thus reduce the number of bits needed to
convey the stream lengths for each MLC.

[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



relatively expensive, it is desirable to mnimze the nunber of overhead
bits as nmuch as possible for greater efficiency. [0052] FIG 6 shows an
enbodi ment for transmtting conposite and enbedded overhead information in
a manner to facilitate efficient reception of the data streanms. The

conposi te ovewbeed/ousthor mation is sent at the start of eadlcTdasperosoene in a
TDM WO 2005/ 043794 PCT/ U82004/ 035005 161emanner and contains | ocation
information for all MCs. For exanple, one System Paraneters Message nay
contain location information for .all. . carryi i de- _area.contepnt, and
anot her Syst em PAPRARE conipins Jacatio Vlé’/%'ﬁcﬁioﬁﬁfrr.%@g{“&%n%olr ﬁf%?pr%ﬁt?nc?d&}fg%f” al |
M.Cs carrying | pgRimetsrs Mcsist @ity cohtién Ry¢sfic@ninRamatigi frsall MESRagayingrwigach
coverage type (wi de-area or |ocal -area) contains qgne |ocation record  for

each M.C carryi A2 cefit@ht apd wedier cOptradereiges BEEISr ol Ry BoM1HBc iqm
each System Pag fb %ﬁlﬁgﬁd(ﬁoeé if}S 16QEach Adniedi. OF TR LsPferk ePcQ'ameCt%{ga{t

of fset, slot information, stream l'engths) for the associated M 0
the current supMesdogaiis eaclf covietage MpE (Wileearta ardocal-aBBRontginseonsdoeation/record
capsule is trangmitted in the current er-frame fo ach ..active.M C, In
an embodi nent , fcﬁeeaglh §URREE 8%%%I°ﬁ$j CB‘é?I%%ettP’B%ega&n ogat%c%urrecorgdﬁg?c-hsi zed
portions, and eggdlend PdraméterssMestupd ebntpin® destion iafodmbtichn st} sad offsegnslof r ane
on the slots assigned to the MLC. The transm ssion of the encoded MAC .
capsul e over f Suprmatigheagd stream leagths)ifprthapspaciated MLy for thasysient wperpiangs if
performance in g SPw;yadi0e- varying fading channel. For each NEC, the sane
sl ot assignnment may be used for the four frames of the super-frame, as
shown in FI G 6]0053HAN ensodsH AVAGsepsrierentranswittedoin\iby eurént supes-fapafor each

record for that C. 054] In .emhodi nent , .t MAC capsul g.header £or the
Ve capsal e 1 or SBREMLRY clzny SrBileRER Bl TiRiaea MBI E RSP dRRIS0 o 10
next super - f r amequal-bizédgortibds, and dath pertibn BiFGdfick pdedsed dddatansniied if srfEame-or

t he enmbodi nent shown_in FIG 6, the NMAC capsule header contains an ML.C ID
‘field and a Connfiedotspssigngd tp they- Gy the trapsmisgipg o the epeaded YAG prrsplegver x .

The Cont Next Skyj iﬁﬁh‘?s brovited tifn@ éiivl:%s%tkfan&/{'ﬂguéi rﬁeﬂﬁﬂé@eﬁo AT LBty Ambhe he

next super-franme a s set to erw se. XxIs transmtted int

next super - f | anwaryingdfading ehativl. FapsachMh€atie saniaislotrssigaernt anaydeasedfor tisF
fS ;[ 2[ Ej, V?;T iﬁt C;irfc?_ellgdfran?esNgf( El'lessllzlpesrl-ﬁ')é[mé, naIsOshfoiavzell 1%’ Fﬁ{'d@aanlyeffl}s 3 (Et %sgg%%@né' ?sngt hs

‘ conveyed in the location record for that MLC.
[0054] In an embodiment, the MAC capsule header for the MAC capsule for each
MLC x contains location information for MLC x for the next super-frame, if the MLC
will be transmitted in that super-frame. For the embodiment shown in FIG. 6, the
MAC capsule header contains an MLC ID field and a Cont Next SF field. The MLC
ID field carries the ID of MLC x. The Cont Next SF field is set to ‘1’ if MLC x will be
transmitted in the next super-frame and is set to ‘0’ otherwise. If MLC x is transmitted
in the next super-frame, then the MAC capsule header further contains a Next SF Start
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,



the sane type of information as the Start O fset, Slot Info, and Stream
Lengths fields, respectively, in the |location record. However, the Start
Ofset, Slot Info, and Stream Lengths fields in the |ocation record carry
"current” overhead information for MLC x for the current super-frane. The
Next SF Start O fset, Next SF Slot Info, and Next SF Stream Lengths fields
I n the MAC capyeudle/omEdter carry "future" overhead i nfor matACaAIS208/0338SC x f or
the next super-franme. In an enbodinent, 1 M.C x is not transmitted in the
next super-frame, then the MAC capsul e header further contains a Next Super-

the same type SPECCRTGYA i ik, S8R, 18 mBIRfibdngt B poky's* B8 12
Reserved fi el d, tr\m@fd5ih AHSHE4 skieT-fibnB210en e 3ACcapdile hexdpectiissahe Jocationt he
noxt. super {1 am@TTRER (. MR Sa,e Dt A 16t SFe S ol G g 1
i nformation (e. Strean{\'%ﬁgt@:ﬁeclﬂgifcir N E5etor fheehdkt shikiradle 8l which MICC kivaliche and
Next SF Stream Lengths field) for MLC x for the next super-frame in which

M.C x will be tngpdiedted. 10055] As shown in FIG 6, a wireless device

that has just p . J MSE S L %gmy i t he
conposite over h@gggf%? g&"n@ ?%gms'eﬁta gﬁ%e&%gatp% %ff}gég’ Slrjpern- ?fgﬁsﬁmgtnd
det erm ne t he | peiadhedno wneweMLBemmerecdi€thei dompbsitesevethead infoimeation semrat the

super-frame. The wirel ess devi ce t hen receive the Cc le.for this
new M.C at the P8 FHH SPpeiriEaReHdsistamme 2R Whets nFWﬁ&iﬁeWWLl'@. Sehi g

wirel ess devi cejgy c@iindiipef-hame! Moe MitlesaReiet ) eRAGEcARahe VD dgdue & head
information for this M.C for the next super-frame. The wirel ess device my

then use this &woewddLOasrthe lasation ndieatel Ay the lpeatien yecord éorvbhe MKCt hEhenext
- f ] . 9 i t t i i f i
super-Trame Wk{lﬁéfé'%l\;!;t g{}@é@ ﬁlg;( oBtat] BGiSHhe Mﬁ&%ﬁgﬂg '}%{d&Pi\ﬁgJ rﬂQddb&‘ DB On

sent at the star t super-frane. | ansmtte
cont i nuousl y i nirdaretatien fearthit Mib@ forvthe ndxt super-fhimen Thé evickseddvide maynthbi hseedi a

program then the wreless device need to. recei t he conposit
bverhoad | nf or it SRDEHEY corEed FHETRPEIe Stsoiye, PE Gy e R Eb PEF CeBa n
the enbedded ovgsifiGathatink @b PRick@Nhé e6mpdiRe Midehda@linRAGRIdneHl & the SRR lof tHea e
fromthe MAC capsul e header. In this , the wireless device may be turned

wa
“ON' for a Shor next supardamer df fsrMBRdS freRsiitied-aontincysly om cashsperoFamd, afich y

Ppee R/ACThe M-C Dotk 8 88sd Por®l SitfitfinddP broffn, WP HRSSirdEN! EfideSmBYf BERSH' N9

receive the composite overhead information only once. The wireless device may
thereafter obtain the embedded overhead information for the MLC for each future
super-frame from the MAC capsule header. In this way, the wireless device may be
turned “ON” for a shorter time duration and may be able to conserve more battery
power. The MLC ID is used to ensure that the wireless device is processing the MAC
capsule for the proper MLC, e.g., in case the MLC is decoded in error.
[0056] FIG. 7 shows a process 700 for transmitting overhead information for multiple
data channels or MLCs. The location information for each MLC for the current super-
frame is determined (e.g., block 712). The location information for each MLC
indicates the time-frequency location for the MLC and 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).



capsule for the proper MLC, e.g., in case the ML.C is decoded in error.
10056] FIG 7 shows a process 700 for transmtting overhead information for
mul tiple data channels or M.Cs. The location information for each M.C for
the current super- frame is determned (e.g., block 712). The | ocation

I nformati on for each MLC indicates the tine-frequency |location for the M.C
and may haveWMOR@0TWBM™4t shown in FIG 5 or sonme ot her foRGRHYS2008SM0PHcati on
information for each MLC for a future (88g., next) super-frame is also
determ ned (e.g., block 714). Conposite overhead information for the
current super - f00SIEFdr $he QRBBREMMLE festiied] b6, it@oviertiead NEbMmEtioh & set in twhl Cs
for the current super-frame (block 716) and is transmtted at the start of

the current sPAsEr - Fhea¢Asnosite oveeadanioEmatiay) 1§ srut7aesdicaiy af Hieagtarppt each

i nformation for, ea : ; - P B | f ' ong

wi th the payl o%lgglﬁﬁoér}n? &%%ﬁiﬁi%tﬁéﬁ%ﬁ?réﬁkﬁ%ﬁﬁ%r- Fé’%gé (egl (r:r%(etcg%z )@hV\D
2005/ 043794 PCion@S»0hel$106458i@hmentts fdr@l ). Co=ent 1 tenprycfifamentA wikskesy dayind

above, the overhead jnformation js.sent i.n t arts. The 0

over head i nf or W&¥ Pi’?rﬁ“‘? eompasite Rysrhead i“?ngﬁnﬂl}o%fﬂﬁﬁég%?% cgpte t?@?%‘*?fﬁ%ﬁ?‘-ef rame
(which may be (el aiftey bWe}iﬁg bRy Eeat MILC 6f thterest W2 Rv6ded inagRRE agiehiosonveys
the slot assignnents for all MCs sent in that super-frame. A wreless
device may us&PehEame ke Pirclsse Apiaerdisi TRIBARGE 5w MLG.H(if fthe Wiglstssdsvig
content for thgfdbslc frofifa SrrrenfiAi €710 RAYENING, ko oh/ an M.C of interest

. AL . I nter
was decoded in error |ér'1plna previous super-frane, 1f the wireless device is
recei vi ng a nej00S8ICA wifel¢shelevice elaysse diesvémseddedvbvarhed infocmgtianote detapmmins

current MLC to new MLC, and, so gn. [0058 irel ess device nmay u t he
embedded over A RPBFT e it Gotcvabrrmee Shith Pt devish n kel
super-frane. | fecbd 3 MEICCSSinthdst HED dGrréht SEREFathle] then BRCWiEE ks alRvive o
interest in the current super-frane, then the wireless device does not need

to wake up to PedERdio PRk BRDEFFIVE e ermrosie PYARafdrioBRatigntent it haderlext
super - frane. TEliPx%r-ﬁﬁﬁng.Cg@isg cé?‘éhé bﬂﬁi&?for tSyitlés 'd‘éﬁﬁe fe8d ddt ifRgak.v e
eadeda over u

data streans. he e ‘head information I's thus a power-efficient
way to provi deThdembédsiedtdverheah anferndtion Nt Ehusi 4 lpower-efipienti way He pnevide the

super-frame. The wireles Lce,can . obtain this enbedded .oyer head
F ot o as e et e G ERUBR Rep LR ' sl RS HECHRIBE 166 gam
enbedded over hg@ginithit @fmbBddeddverhbad in@mbtidiedsfpagtrd theoprotdising MiGhe MIS If

descri bed above, then the enbedded overhead i nformation onldy needs to point
to a each MLC carries embedded overhead information only for itself and no other MLCs,

as described above, then the embedded overhead information only needs to point to a

single location in the next super-frame for this MLC. The embedded overhead
information is protected by the same error-correction coding used for the payload of
the MLC, which ensures robust reception of the embedded overhead information.

[0059] The super-frame duration may be selected such that the composite and
embedded overhead information consumes a relatively small percentage of the total
system capacity while still allowing for fast changes between data channels. The
partitioning of the composite overhead information into wide-area and local-area
portions also provides several benefits. The overhead data bits for 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



single location in the next super-frame for this M.C. The enbedded overhead
i nformation is protected by the sanme error-correction coding used for the
payl oad of the M.C, which ensures robust reception of the enbedded overhead
informati on. [0059] The super-frame duration nmay be sel ected such that the
conposi te angyo aisbedend over head informati on consunmes a retsatked/ysamsal |
percentage of the total system capacityiowhile still allow ng for fast
changes between data channels. The partitioning of the conposite overhead
information into,w de-area and l.ocal.,-area ti al so provj des, sever al
benefits. The Wgwﬁté‘ﬁbsc SIS, By hays fe Hme o ggfeé?“gggmﬁésrﬂdglﬁn 3 2BL5LEMt in a
manner to obt aThe bV ghdaanefokhstiodf is yeooesse@abMidafsnditted RObEas tobRsIUBNEY tragicwor K
(SFN). For exanple, a wireless device nay receive and conbine the overhead
data bits fronﬁ%ltiple base stations to obtain greater reception

reliability. Efngo]wm@ﬁﬂn%ﬁnmoh%ﬁ &kn Mt ingf; 3L st SAc PR bW hdRYcRE

transmtted di rently than those for the w de-area portion, e.g., using a
di f f erent OFDMigpiidesto mteive theMI.Ca Thelesationduidematmndor all Mlismayrtgesentiothel at i on

schenme, and so on, in order.to. i nprav ec ign_of these bits at fhe
boundari es of f?@qsg‘?ﬁé’l"e&%&i%fﬁf&gm | a"’gt Frf?%{ér?greﬁf"lf SPR‘E%‘%%- a a{OC%tP%‘
| ocal - area por trfefmtioRrRech4dtioe MIaTimal bido bb Sen dsian@mtldiafdngvaiht the paiiiord and
WO 2005/ 043794 PCT/ US2004/ 035005 19 npdul ati on schenes, nmay have the same

or different f&ribe Midntp memgyhetiicisaey Boreemiving theeMdbe r Howavarnthis iedundant i s
d d ) : : f; : : f . [0060] Th
processed an iorcgtfb?ﬂ})#o(})rﬁgﬁnq% Qﬁf%ﬁl eﬁxglﬁgaz/ be Dttt b At tfaflfmﬁl@&)a [ ] €

| ocation i nformti on I eac ma sent once’to allow t’he vx@rel ess
devi ces to rec§0ot] Tireohdriad Tinéorinetient fayrthe mibtar channadn niayr alsd be WEi@sinneierbe

sent in the conposit.e overhe i.nf or,matj on at .t he,st.art .af. .each
Somer T o, TREBRS, o K ShAEAR: Rl Ao hORIRUE e At et sent
redundantly al gR@advbf helibRtipaydcorid If tiRrMLOE alélschddalddRere ienednk isGpe Faynel N

receiving the ML.C. However, this redundant |ocation information i;s_optional
and may be oni i advapse, dhen theilogatign derord aufyor Mads sppstischeadarmanalse ircdident i on

Lo e, o, OO ARG 59 5pRhipd bt Bl B o, YR
| ocation recor @he IMACheapsules header sudyedhehsdd adiite to hadicatnewhether ther loegioni n
edvance, Lhen LaGe RS ShoR RePL 2Rdet: IC.Ganat e fhoatt ey, fhse i ude
super-frane.  which case the location information may be omitted from the MAC capsule header.
[0062] The overhead information indicates the location where each MLC is
transmitted. A control chanmel may be used to carry other pertinent information for the
MLCs. For example, the control channel may carry, for each MLL.C, the code rate and
modulation scheme used for the MLC, the block coding used for the MLC, the type of
media being sent on each data stream carried by the MLC, the upper layer entity that is
bound to each data stream carried by the MLC, and so on. The control channel may be
sent in a manner that is known a priori by the wireless devices, which may then be able
to receive the control without other signaling.
[0063] FIG. 8 shows a block diagram of a base 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

in FIG. 3). TX data processor 810 processes each data stream in accordance with a



The MAC capsul e header may include a bit to indicate whether the | ocation

I nformation for the next super-franme is the sane as for the current
super-frame, in which case the location information may be omtted fromthe
MAC capsul e header. [0062] The overhead information indicates the |ocation
where each MLCis transmtted. A control channel nmay be used to carry other
pertinent inf\wOaS0HT9% or the M.Cs. For exanple, the contPCaIUSEHAAFIEIS nmay
carry, for each MLC, the code rate and #bodul ati on schene used for the M.UC,

t he bl ock coding used for the MLC, the type of nedia being sent on each

data stream cartjed.b M%ﬁ; he, U i: ' n 0
each data st ream}ngger rllysee% r}gry e C'fo gﬁlg{agéoégﬁgesﬁﬁ%&ﬁc%ﬁ%tg%&mlgﬁlasnngr;ﬂ' dn%a]l)l/e be
sent in a mannemodbdsr éash Katavareampnayoindichtg, fonexample| the Sode vt b motinlatiormay
then be able to receive the contro i t hout otber. signali 0063 |G 8
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packet for each s - frame in I ch the data ream wil] _be sent (e.g., as
shown in FIG 3}3@54% 3BF Jatanim, LELAGH symRolis Aomp @}%MHLBM&%%&%@

data for each MyfaRebePRENESIARN soMB6ITBASIA dRicR I ditAthRf RRAbwa LM hyayer
packet being sent on the M.C (e.g., as shown in FIG 3). TX data procéssor
810 processes ehofh tHabasestationand witglesd deiageele 2\guand ympol BOOS LA 37194 of zero,
PCT/ US20041035005, 20 "mmde” us . r af .
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overhead data, @rocBisbO8105prbERbesitie Sonifrind evekiad a0 hcdoflandd With a@y¥e@Bed S
data that is known a priori by both the base station and w rel ess devices),

a guard synbol ifer the overhead datd and provides & oveshrad symbelustiamddennjedods {s,$) to
conpl ex value for a point in_ a signal co%}%%gl | ation used . r. a nmodul ation

f
scheme (e.g., MoPERENAF &Ry TARFOTBOBI) OverhsEbaia PRYRR BpRAdEs s B
recei ves conposizhRioR\uRA Raachidfladokitbid@s $iiWn ALFIAI®) and processed separately, e.g.,

based on the same or different modes. The mode(s) used for the composite overhead

data are typically associated with a lower code rate and/or a lower order modulation
scheme than those used for the data streams to ensure robust reception of the composite
overhead data in time-selective and/or frequency-selective terrestrial radio channels.

[0065] Channelizer 820 multiplexes the data symbols in the T data symbol streams
onto their assigned slots. Channelizer 820 also provides pilot symbols on slots used for
pilot transmission and guard symbols on subbands not used for transmission.
Channelizer 820 further multiplexes pilot symbols and overhead symbols in the pilot
and overhead fields at the start of each super-frame, as shown in FIG. 2. Channelizer

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.



start of each super-frane (which is denoted as {do }) froma controller 840.
TX data processor 810 processes the conposite overhead data in accordance
with a node used for the overhead data and provides an overhead synbol
stream (denoted as {so}) to channelizer 820. The conposite overhead data
may be parti Wew0dTo a wi de-area portion and a | ocal - BfEESPMEIBR (as
shown in FIG 6) and processed separatel?y, e.g., based on the same or

di fferent nodes. The node(s) used for the conposite overhead data are
typically assocy ' 0, C t r hat i on
schene than thg@g&ﬁ?eo %@?ra%@e&g%%sa%%tggﬁf @%ﬁﬁ@%@éi%lﬁtﬁ{ egfe%g}(’eg]tﬁ? gﬁgof
the conposite mwudd¢sesioragafon program redesaind clataesed hil/contrdllee §den Spntrelles Bédve
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820 al so provi deecT]iFIG. 9soWwoh Dlaek didgedm ofl 8 evrdess devicd D10 whithris s8¢ ofithand

guard synbol s on, subbands not used for transm ssion. . Chapnelizer 820
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overhead fi el dsyatmiR@ vy Bist Bhic8aQ0x SHRSroVidRME rec@ived RPAAL tda Fbdeived unit
Channel i zer 820 providés a conposite synbol stream (denoted as {sc} ) that

carries data, OREIVRII4A. Recdiver unia At epndrtipns, didiiades, and pravesspy Bpeeceiyadblanals and

synbol periods. An OF nmodul at or . 830, r Lon t
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receiver unit (Heews) dechanneazer; Y2} aﬁF‘fte‘bl atg o Pvehead aymbe

processes the rgsslaeds ik 49 mitta \GhiLsRAvESSads | Restlcfigam to an OFDM
denodul at or 916.  OFDM derrf‘)rc]aug?or 916 perf%r O:DI\/Is%égrlmdg} ation on the

sanpl e stream t [#063]t Gintrollerc40veldiaind hmwindsoatiw bE (e.g., user selection for) one or more
MLCs to be received by the wireless device. Controller 940 then determines the slot

TIes

assignment for each selected MLC based on either (1) the composite overhead
information sent at the start of the current super-frame or (2) the embedded overhead
information sent in the MAC capsule header received in a previous super-frame for the
MLC. Controller 940 then provides a conirol signal to dechannelizer 920.
Dechannelizer 920 performs demultiplexing of the detected data and overhead symbols
for each symbol period based on the control signal and provides one or more detected
data symbol streams and/or a detected overhead symbol stream to RX data processor
930. 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.



and recei ved data and overhead synbols. A controller 940 derives a channel
response estimate for the radio |ink between base station |110x and w rel ess
devi ce 120x based on the received pilot synbols. OFDM denodul ator 916
further perfornms coherent detection (e.g., equalization or matched
filtering) orvdb®@soeess ved data and overhead synbols w t rcrivs2omivaasms|
response estimte and provides to a symml denultiplexer (Denmux)/

dechannel i zer 920 "detected" data and overhead synbols, which are estinates

of the transmt dat a and overhead synbals, respectively. [0068
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processes each demectARICdDSIPssymdizolonst ream for each MLC of interest, in

accordance with_t de used for that stream, gnd proyides correspondi ng
decodeq dat a st M3 T3S SR Rplegaatin, ‘B edHioly it duasifgnar e
wirel ess devi ceiplfi@eritéd FRABAGRBRALE@ELY prételites, FaREi6Hs afd sdlon Ase peifern @R 11
Ox. [0069] Controller 940 also directs operation at wreless device 120x. A
nmenory unit 94fngtiensidgecsibed bergige Fhemsofiyarg cadas derydy sered Hat memosyubl/(e.8.,
controll er 940. A3 ( 07 iques
descri bed herei Ir?\éggr ‘tglrﬁéégsm 'tazt%lr ?gj ){)%lgr%%g%égd?ﬁfﬁ%%nﬁ?slg%né%ﬁfg%hé&m?r%f%t ed
by vari ous nean$840)Fdrheenanqly empittrigyske ingdéméntpdesitin thdprocessdreoreaxteshl ite the
hardware, software, or a conbination thereof. For a hardware inplenentation,
the processi ngPRH$E at a base station may be inpl emented within one or
nore applicati o[po7sPeRd preGiohd i @gfipidRdofCthé eistlosed BodsmhentslisprbAilded td@@ble

processors (DSP5), digital signal i ) )
any person skilled in the art to make or use the present invention. Various

modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the

widest scope consistent with the principles and novel features disclosed herein.

[0073] WHAT IS CLAIMED IS:



processi ng devi ces (DSPDs), programrmabl e |ogic devices (PLD5), field
programebl e gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, other electronic units designed to
performthe functlons descri bed herein, or a conbination thereof. The
processing units at a wirel ess device may also be inplenented within one or
nore ASICs, DSPs, and so on. [0071] For a software inplenentation, the

t echni ques described herein may be inplegented with nodules (e.g.,
procedures, functions, and so on) that performthe functions described

herein. The software codes may be stored in a nmenory unit (e.g., mnenory
unit 842 andHBFLOWS DEFYING EdEIRENNON ABEASEE¥6PWSe. g., control | er 840

and/or  940). TheBReRYsYratdRdin grmméa@mlfdmit@mratc@rdmw,éahmy;ta\e iRLa@sessor or
external to the rocessor. 072 revi ous description of the disclosed

embodi ments is plelmig é%ll"f"é‘méﬁﬁ’ﬂ?%“’" g’hiﬁdb‘gl"‘%'ﬁ"%’l?ﬁ"imeﬂa’l"ﬁ‘sP‘P?éa"aﬂf?" &r§raiftke or
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e readily arent to n generic principles
defi ned herg"lg?P B PO aﬁﬁﬁgﬁ'e'f%HOST'W%?VP%WS%%%%WC' 'Waf‘ etd departing from
the spirit or scaspeatiof otethead infeemetiorowith tHelomtiontitfermpti@deribe nhnwlemf' datm chiagnelsot
intended to,he limted to the enbodi ments shown herein but is to be accorded
the w dest scope consistent with the principles and novel features
di scl osed her ei riran§npFRhe YyqATFad ifomagenVERtimeiivisign mattipexed (KDVE nEEr NithgtaTHE
| NVENTI ON AREhA\stufa gﬁ%ﬁc;mm@knethod of transmtting overhead information in
a communi cati on sys including: determning |ocation information for
each of a plurality of data channels operating on a plurality of frequency
bands, the bocath@mwm&iamm&siqmﬂénﬁd@m@h data channel indicating tinme

| ocation, frequenc Ioc tion, or d freguency | ocation where the
data channel is F?%H%‘ ?éﬂ°magﬁéV§TVW§m%g§PH£gﬂ“¥ﬂ?%?ﬁ%%lgn with the
location information for the plurality of data channels; and transmtting

the overheag inf-QfiBELLOSC ]fal?nfl“thle@‘ﬁ tl@l%%tﬁ)'n orm}{l?kifd?'eﬁﬁﬁﬂa éh}mméﬂ&%fﬁ W th

data for the plura ty of data channe further
i ncl udi ng: BYmPAKITde stisgmsHranindtesiton g datgeherrest r eam on each of the plurality of
data channels. 3. The nmethod of claim2, wherein the |ocation infornmation

for each data channel indicates the
The method of claim 2 or 3, wherein the location information for each data channel indicates

size of each data stream being transmitted on the data channel.

5. The method of any one of claims 1 to 4, further including:

transmitting the plurality of data channels in super-frames, each super-frame having a
predetermined time duration, and

wherein the transmitting the overhead information in a TDM manner includes 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 transm_itted in each super-frame

includes 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 includes:
generating location information for each data channel for a current super-frame to indicate

whether or not the data channel is transmitted in the current super-frame.

8. The method of claim 5, wherein the determining the location information for each of the

plurality of data channels includes:



nunber of data streans transmtted on the data channel. 4. The nethod of
claim2 or 3, wherein the location information for each data channel

i ndicates size of each data streambeing transmtted on the data channel.
5. The method of any one of clains | to 4, further including: transmtting
the plurality of data channels in super-franmes, each super-franme having a
predeterm ned tine duration, and wherein the transmtting the overhead
information in a TDM manner includes trangmtting the overhead information
in each super-franme in a TDM nmanner with the data for the plurality of data
channels. 6. The nethod of claim5, wherein the overhead information
transmitted in efockackdgreshardneldrasmitted i adaent buperetaimergeiardtiog lppation mformation fee
plurality 0 %@haﬁrﬂ@&nﬁléte agtran&\ fimeStd RRlch ih'é 8P harfhe! Jlr;la%smzﬁg%egurreﬁl S%em 35,
wherein the cTeterm ning the location information for each of the plurality
of data char@®fs includes: generating |location information for each data
channel for a current super frame to indicate whether or not the data
channel is transpitted in the current super- ‘5] ne. 8, The t hod. of claimb5,
wher ei n t he-det ef MiPRHog of HEm Pokhers Y R ‘?eﬁf”&? F@ﬁ‘“f”b‘r“fo@%‘ﬁ” g;ea(dh%f hepI urality
of data charpm&ll@dfmdudeﬁlsuﬁmdesf or each data channel transmtted in a

.(:urrent Super-fr reac .!:’lnal"ltel ngtr ln?nsn:l etdllr(])g] u-rrent uper-1r. me en ratm Pocato ln? nna %nne tO
indicate a start v%’ R The "UaTE CAERNe %ti SRS T e the

current supeﬁvmhefdlatammnndato :ﬂ'drn@terarmmgdhqstfsuw fama iB whighthe éatznchbrlmel ldmt@ltlmym ng the
| ocation infigrmathon for each of the plurality of data channels includes:
for each data C annel not transmtted in a current super-frame, generating
|l ocation information for the data channel to indicate a next earliest

super-frame jpn WaheChertod 8r daha, ﬁ,h@pm@,hdlhgs potentially transmtted. 10. The
met hod of claiml, further inc transm the plurality of, data
channel's in a pl Bspiting “prluéq“{?'t"i,a“é 'H‘eléf“d’tpl%% Sga‘éﬁﬁh Lﬁ’féed‘g\iéfst’ﬂa“"daw'%
respective sedspafivelscioffieueyy sibbdands. 11. The net hod of claim 10, wherein
the plurality of slots are assigned a plurality of slot indices, and

wherein the determning the location information for each of the plurality
of data charhel sThemethed efclaim g rdeminitiegluraityal slotmark pskignedmtplugatityfod slotdmdides, channel

to indicate afid &&Yé’ﬁﬁﬁe o%le%in#ngg!@&cat@n ﬁ)tfcﬁrmtioﬁ'g)r §Jc9£f the plurality of data channels includes:
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 includes:
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
includes:

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

highest slot index used for the data channel.

14, The method of claim 5, wherein the determining the location information for each of the
plurality of data channels further includes:
generating location information for each data channel for a current super-frame to indicate a

length of each data packet being sent on the data channel in the current super-frame.



i ndex, and a highest slot index used for the data channel. 12. The nethod of
claim1l, wherein the determning the location information for each of the
plurality of data channels further includes: mapping the | owest slot index,
the starting slot index, and the highest slot index for each data channel
to a code val ue based on a mappi ng schene. 13. The nethod of claim 10,
wherein the plurality of slots are assigned a plurality of slot indices,

and wherein the determ ning the Iocationzgnfornation for each of the
plurality of data channels further inclUdes: generating |ocation
information for each data channel to indicate a | owest slot index and a

hi ghest sl ot5.i ndex mathedoffaoy ork hEciadhat btod thawhereih the Eéherafiggha@ttherd irgbrmaticaai m 5,
wherein themgﬁ%grnining the location information for each of the plurality
of data channel's further includes: generating |ocation information for each
dat a channel f orgeeerating & Brtpogigpefaverhesdinferpation dite ireasiominfaraanige for gtz @aopls dat a
packet bei ngusehitkt ORrdebGeHatq@a channel in the current superframe. 25 15. The
nmet hod of any one of clainms Ito 14, wherein the generatjing . the overhead

i nformation i ncAETRREE 2 eend patiphy oxerherd whorpaget Y‘HﬂO‘Bf'O"d{}f@F‘H‘B%{bM RRGIRS on
with | ocati anhitasoakiagnrdaor data channels with a first coverage area, and
generating a second portion of overhead information with |ocation
information for data channels wth a second coverage area. 16. The net hod
of cl ai m 15}6.wherheimathbde cfaink &%, whssithe (st cavesage arsa ina widd eovegearaged the ®eondind t he
second cov I I coverage area. 17. The nethod of claim15
or 16, mher§$%9 ﬁga%%gk?ﬁ?F%#%gk%he overhead i nformation includes:

transm ttind’-t helhtmeded efiglding Boasnél wherein thg transmittingiihe oyerbgap mfamition seleesi on i n
first and secondhinfi®ng ﬂh@ﬁﬁ{al\ﬁ@ieéondrpgrﬁs}ﬁgft'hé/&}eﬁl‘neadmenn_ﬂﬂﬁ inBhhadseedndamy one of

clainms 15 to 17, further including: processing the first portion of the
over head i nfBPABLESBFFIYSY-accordance with a first node; and processing the
second portion of the overhead information in accordance with a second node,

wherein each, of the first and con npp s, indjcates a particular code rate
and a parti 'IafﬁﬁﬁﬁW?%éP@Hmeggﬁﬁﬂﬁﬂ?% ugﬂh?gwhﬁﬂé over head i nformation. 19.
The met hod of arpyocesnsieg thk ficst girtive of thooveBeadfinforinagn in avcdrdagdierigth 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 any one of claims | to 18, further including;
forming at least one overhead message for the overhead information for the plurality of data
channels, each overhead message including at least one location record, and each location record

including location information for an associated data channel.

20. The method of claim 19, wherein the plurality of data channels are assigned different identifiers,
and wherein the forming the at least one overhead message includes:
arranging the at least one location record for each overhead message in sequential order based

on identifiers of at least one associated data channel.
21. The method of claim 19 or 20, wherein each location record has a fixed length.
22. The method of claim 5, further including:

determining location information for each data channel for a future super-frame, the location

information for each data channel for the future super-frame indicating time location, frequency



formng at | east one overhead nessage for the overhead information for the
plurality of data channels, each overhead nessage including at |east one

| ocation record, and each | ocation record including |ocation information
for an associ ated data channel. 20. The nethod of claim19, wherein the
plurality of data channels are assigned different identifiers, and wherein
the formng the at | east one overhead nessage includes: arranging the at

| east one | ocation record for each overh&gd nmessage i n sequential order
based on identifiers of at |east one asSociated data channel. 21. The

met hod of claim 19 or 20, wherein each |location record has a fixed | ength.
22. The net hatom)br wothain®abd fréquénchBEatibmeherecthedyta chbhed fsnfiamsimitgd irabafiiue@nuper-
information_for each data channel for a future super-frame, the |ocation

i nf or mat i on™"%: *8ach data channel for the future super-frane indicating timne
| ocati on, frequenacyitdfg th¢locabn ioformadipn footabh daiaraneah or the dqure npyr- froealdnpn wher e
the data Ph@ncﬁ f&ﬁNﬂﬁé@ﬁﬂhéhﬁgthnL@S#ﬁﬁ&ure super- frame; and transmtting
the location information for each data channel for the future super- frane
along wth data for the data channel in a current super-frame. 23. An

apparatus iy a g@,rggg,ypguga,;;%nﬁ,m;tgmysjemgh&mr@g: a controller operative to
determ ne | ocation information for each of aatﬁ)ldtilralit of data channel s

operating on a pieammfisropergive fodelgminedoratipainfamating forgach Qhapluplily giAatafhagep's

i nf or mat i onepéfatink dnla@lukaMGaf ireduencl Binas 418 td @ierdiddverhdne infdrntéohiwtty thefiocatah a
channel s, the | ocation jinfor ion for each data channel /indicating. tinme
ooat on. f PEHUAALYH PORURIS ARyt e Fien PR BERG) b Lar R gt o he
dat a channetimd Igcatigr, fievency toealion,anbbtiatintkatnd frgjuoc e vsatipn wires the dataghingel iy ocess t he
over head in&@g@g&ig@ for transmission in a tine division nultiplexed (TDVW
manner with data for the plurality of data channels. 24. The apparatus of

cl ai m 23, furt herdat AEFASHF pRFatize P PrRErsTHNE Qvehead HIfrmgpa faiyrs misyon PAKERI t t he

plurality ofividlat RulGheed@iDh)intinSed REK datdf HrARERural BT data SRR f rame having a
predeterm ned tine duration, and to further transmt the overhead

information in each super-franme. 25. The apparatus of claim 24, wherein the
controll er 14 f uht hparapencain 13 futberdefuding ne | ocation information for each
data channel for  a fuléure S i,nf ormat.i on for each

uper-fra t he.] o i on
data channel f &P He" TP eerg@hlﬁér? qsg?gﬁg mfaH{ﬁiOg%h cﬁ@"nf L ReURE5 FAFF R £ r equency
| ocati on, osupdvditaine having a gredeterimined)tiraaivyatibro eraitte farthenhansmwit the evedwedinfotvatiorsh | s

transm ttedeakﬂ%ubé?-‘?ra&é‘.ture super-franme, and wherein the data

25. The apparatus of claim 24, wherein the controller is further operative to determine location
information for each data channel for a future super-frame, the location information for each data
channel for the future super-frame indicating time location, frequency location, or both time and
frequency location where the data channel is transmitted in the future super-frame, and wherein the data
processor is further operative to process the location information for each data channel for the future

super- frame for transmission along with data for the data channel in a current super-frame.

26. The apparatus of any one of claims 23 to 25, wherein the communication system is a wireless

broadcast system utilizing orthogonal frequency division muitiplexing (OFDM),

27. An apparatus in a communication system, including:

means for determining location information for each of a plurality of data channels operating on
a plurality of frequency bands, the location information for each data channel indicating time location,
frequency location, or both time and frequency location where the data channel is transmitted;

means for generating overhead information with the location information for the plurality of

data channels; and



processor is further operative to process the location information for each
data channel for the future super- franme for transm ssion along with data
for the data channel in a current super-franme. 26. The apparatus of any one
of clainms 23 to 25, wherein the conmunication systemis a wreless

broadcast systemutilizing orthogonal frequency division multiplexing
(OFDM). 27. An apparatus in a comrunication system including: nmeans for
determ ning location information for eachyof a plurality of data channels
operating on a plurality of frequency bands, the location information for
each data channel indicating time |ocation, frequency |ocation, or both
time and frequenwgans foc mansittingthe okerhepdinibrpationsin a fime Hivisisn mplsiplexed (TR mareeans f or
generating Q)(tﬁw?t%ﬁth&E!Br@ﬁt?@?da&%h%élb the location information for the
plurality of data channe and means for transmtting the overhead
information in a tinme division nmultiplexed (TDM nmanner wth data for the
plurality ofhgdat ahe(hbﬁhmmoSclaxa&? filieer iagaigat us of claim 27, further

i ncl udi ng: neans _for anne

super - franes, ealff" %[?btéarns ’t"' Friheﬁg'va}i B@fgam Ch?"@ﬂe%é?pr‘ﬁ'ﬁamcf S’tela‘%e fler% elh(%‘ﬁng and
wherein the ptedefrhelacﬂume“ﬂummamd)mrem tbercacrbenrd {nfoemtlation ise@usmitted pesachf sugerfiame. 29.
The apparatus of claim28, further including: neans for determ ning | ocation
information for each data channel for a future super-frame, the |ocation

i nformati on2Por Ekerppaasaf deimRBchrttepincleding: f ut ure super-frane indicating tine

| ocation, frequepgis fol @HninfiR locRfon h@(xr}aattoh 0o eRR datd Jh%'élﬂ‘ﬂrCanutlunQQ@Jei fameher e the
dat a channel is transmtted in the future super- frame;. and neans for

transm tti ndocgtine infesmatiander cpchidgir AapRebir ‘f“f)?”t“é@efﬁﬂ‘?"&%ﬁ‘%l'"?f??&%‘@e lpgghom, fieavengY ur e

super - f r ane jocaddang bih tife AAtRqleady 1§caRndAtrathe Bandelnel ifltrAsBitted ie e figuPSperf I ame.
30. A nmethod of transmtting overhead information in a comunication system
i ncl udi ng: ’La?‘&r?g‘{ﬁ tting a plurality of data channels operating on a
plurality of fregeanbytrivanidingite Ieepe inforfu@nes sack dadichsnnpiefor the e shgvirang a

pr edet er m ne%a%\f,q?dagqorqﬁe qoglch qm a%?e"gﬁﬁ? frgll;]gnnel carrying at |east one

data streanm’ erm ni ng dcation an ion for each of the plurality of
data channels, the location information for each data channel indicating

tinme locatiap, fReQUSHEHrahAGBhE KerhedlinfERbtdnld SBmAScaribs SGEENFNudgcat i on
where the data channel is transmtted in a future super-frane; and

transnitting the"8REingaRIAHYOF falR ShERels ererabingon a(ﬂ%ﬂf‘%{‘y@ﬁ&?ﬂ"féqcy 3‘1”8?1’@ SRFTh data
for the dat @asbagpieduperifiimahdiinga@rttetG@ped tivhd dFiBon, and each data channel carrying at least

one data stream;

determining location information for each of 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 in a future super-frame; and

transmitting the location information for each data channel along with data for the data channel

in a current super-frame.

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 any one of claims 30 to 32, wherein the determining the location information for
each of the plurality of data channels includes:
generating location information for each data channel to indicate whether or not the data

channel is transmitted in the future super-frame.



31. The nethod of claim 30, wherein the future super-frane is a next
super-franme imediately followi ng the current super-frane. 32. The nethod
of claim 30, wherein the future super-frane is nore than one super-frane
fromthe current super-frame. 33. The nethod of any one of clains 30 to 32,
wherein the determning the location information for each of the plurality
of data channels includes: generating |location information for each data
channel to indicate whether or not the daga channel is transmtted in the
future super-frame. 28 34. The nethod of any one of clainms 30 to 32,
wherein the determning the location information for each of the plurality
of data channels includes: for each data channel to be transmtted in the
future supersfrapg, mme%m&bﬁwofla%@tsw@z Wh@rfeﬂrtm%t'emlﬁ%%e bigotabanpliapnel to
indicate a starting time in which the data channel is transmtted in the
future superedhobiiepualy ofidses chipeiviacleesiany one of clains 30 to 32, wherein

the determ ning ?oh&ci\ @é@éhhrﬁ\@l th B PR dd@MthE Rfure s@Re-Framd, gérdRtifY Wkaddni ty Of data
channel s |ncludes each data ¢hannel. not tr t he

super - f r anme, ™ g@ﬁw&r t*efgdaia(seagm‘ rindRHe RS U i pBED {pﬁéa‘ﬂg?%{wehswrwr‘e% Bike
i ndi cate a et satfrtanest super-frame in which the data channel is
potentially transmtted. 36. The nethod of claim 30, wherein the
transmtting the plurality of data channels includes: transmtting the
plurality of3Sdat dhegtethodef @yiome o clpimg B@ioi3Rywhertindliegietsrmingeacthe lotagion inkinragjon for

associ ated Q&%Qfm@lgqmgbﬁgbqgm§g§mg&k;requency subbands. 37. The net hod of
claim 36, wherein ? lurality of slots are assigned a plurality of slot

i ndi ces, and wh&f Eﬁchd%‘ﬂr@a‘ﬂ’ék"@wﬁ“ﬁ?‘ﬁij‘ i e fupugrcarer-6ame ﬂ?rﬁ‘iah‘isﬁt‘?‘é?‘f’“f'ﬁiam‘é‘é?@h of

the plurali tiy: 1Rfdad dfadnet RARIQLeS nbil €Ak Gper-frird in @Bichithel ddtachetheNigtentilly be
transmtted in the future super-frane, generating |ocation information for

t he data chéﬁﬁ@?ego indicate a | owest slot index, a starting slot index, and
a highest slot index used for the data channel in the future super-frane.

38. T.he ”?t pgd Orrheh ogrc}Fclngn 3ﬁ V%FgﬁmtheQraigsml r'giﬂtle\yl]ueréll‘?ydor}dgtgg}hgnes cmdensI ng the

| ocation i nform |on annel’s 1 hcl udes:
for each data c hamrellmntgdmetpé:rethryaxﬁgm Qh?@dls inra pturedityfofi sl ats.ceachusjpbbeinfgragspadated with

generating l,QealuiP: of f@nERLbRARf Or the data channel to indicate a length
of each data packet to be sent on the data channel in the future

super-frane.
37. The method of claim 36, 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 includes:
for each data channel to be transmitted in the future super-frame, generating location
information for the data channel to indicate a lowest slot index, a starting slot index, and a highest slot

index used for the data channel in the future super-frame.

38, The method of any one of claims 30 to 32, wherein the determining the location information for
each of the plurality of data channels includes:

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, including;
a transmitter unit operable to transmit a plurality of data channels operating on a plurality of
frequency bands in super-frames, each super-frame having a predetermined time duration, and each data

channel carrying at least one data stream;



39. An apparatus in a comunication system including: a transmtter unit
operable to transmt a plurality of data channels operating on a plurality
of frequency bands in super-franes, each super-frame having a predetermnm ned
time duration, and each data channel carrying at | east one data streanm 29
a controller operative to determne |ocation information for each of the
plurality of data channels, the location information for each data channel
indicating time |location, frequency location, or both tinme and frequency

| ocati on where the data channel is trans@tted in a future super-frame; and
a data processor operative to process the location information for each data
channet for Lo ARSH SRk Ol ARGt b AR f BhadblRr B8] & FRNARDR oidla 2 CUT N
super-frame. 40 ratus In a communicatlon system ‘I nc . means
for transm tchdnpgls, te MC%}W&WQW&‘@? f1 53ch deihebarTel léd'@b@r‘mel‘W@“‘tﬁ‘nﬁ%‘lwnﬁoﬁl“i’% ¥ of
frequency bag@$imk Bhd FRYRAE :fxrameree&c‘dam@wm rsirar@memawfme SupPLRGR 48 M ned
time duration, and each data channel caﬁr% ast one datgmstream

neans for deterrrff‘ﬁ‘arl‘ﬁoﬁeffﬁ%ﬁpfr@hvemrﬁr%ﬁeﬁé'le °r@ét?ﬁ SR AEAHPA IR ty of data
channel s, t Rensmissicailbr@withrikte foree dancHaarel ie achrestatpar-tdnennel | nd| cating tine

| ocation, frequency |location, or both tinme and frequency |ocation where the
data channel is transmtted in a future super-frame; and neans for

transm tti ng0t he Ah egpataiugin acodhosmietioromsténolincledio) dat a channel al ong with data

for the data channet, | hﬂmsﬁxttﬁm pﬁﬁtmg%‘f'ga?zf chbrn@Bperaftde on’a verﬁ oy d’@({ue c?ﬁsﬁ'd vihng

data in a comuni cation syst recel vi ng ormati on
for a pl uralsuneyfrmesmhaﬁuwﬁh&masmapw@terrwgeddlmeéurpquraaﬂ pacly dasg chainelecamaneey
bands transnitit.edsatairsiper - frames, each super- frarre havi ng a predeterm ned
time duration, wherein the overhead information for a current super-frane
is transnitted i s {or Ageraininedscaipn e ation o sah of trlyraliinpifai C'Wi"i‘qfls gét a sent
in the curremucﬁwnamaﬁﬁdnaﬁf&adﬁqmﬁtatrhenqulnmmhgﬁirye leéatuaatraquahﬁmBanba,or e tévherahd g
first Iocatlfon i nflortmatl on h %t 8.S h ? “‘? r{rg annef frongjthe over head

i nfor mat i on ToRYERG;QRAUPT T A AR FhATTE 1S LESRICY P A U SRETPMEAY | ocat i on

i nformation i ndi oedns fvgtransmmndgdwacuda@mmfémletqmécncgch ditodhatriebaiong eiith dasd far the e and

frequency | Qﬁé?l\a&@:} m%[@engﬁgﬂqﬁ}ngct ed data channel is transmtted 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
claim4l, funthen mefel bttdBin laﬁt@ﬁﬂ%&hlﬂﬁhl&ah&l @@Aﬁ%n@@hgﬂata channel to obtain

second | Ocat on Ireggn%gnz)a\'/grlheag lnfc?rl’nattiorr]l ora ura?ny ogdata cﬁ-lannels operating on a plurality of

frequency bands 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;

obtaining first location information for a selected 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 including:

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

receiving the selected data channel in the future super-frame based on the second location

information.



channel, second the location information being transmtted along with data
for the selected data channel in the current super-franme and indicating
time | ocation, frequency |ocation, or both tine and frequency |ocation
where the sel ected data channel is transmtted in a future super-frane; and
receiving the selected data channel in the future super-franme based on the
second location information. 30 43. An apparatus in a comuni cation
system including: a controller operative to receive overhead infornmation
for a plurality of data channels operati g on a plurality of frequency
bands transmtted in super-franmes, and to obtain first |ocation information
for a selected data channel fromthe overhead information received in a
current super-frame, each super- frane having a predeterm ned time duration,
the overhead;i nf FE %njat%‘i f, n‘fédﬁJn%EJten?H@l‘EEir'&éra”e being transmtted in a
time division multiplexed %ﬁ%@i manner W th data sent in the current
super-frane for acdniollst eperalivetiqreefivecpuerbead ntprmasipssfor aplerality ef dajachannglorperatingn

i nformation oh@?lbfé% b qhdnBPLan QG AR if SHRAUERGYand loWb R PR tocon BRSRatoh FR and
frequency | ocation where the selected data channel is transmtted in the

current supdseieceddga changl fomythe avepieaddrfergytionsgsaivestin § enmedf sYRSEBIVRe cach ¥PER| ect ed
dat a channelfrainhdvid@ a preldie@mineStitReduraiord i oRaRa0nfoMMatider 4 dufr&t sUperCfekirle Béng

i nf tion. 44. Th r at | aim 43, wher.ein t.he dat i

o orer oot b PRRR R el bl i R R e P R

! ocat i on i nftlarp_nmniymﬁdeftmh_amdeb, asetheﬁtsedc_adcatiﬁomiaa?omeiiqatirtg“t@eSmttmdfrdqwa;ti on

I nformation I&?ﬁoﬂﬁ)rMtﬁ?rﬁmntdtﬁ%%e@y?&gjo\qﬁv}hge §Ee%cie9§atééﬂ&n§1% t%?\&rﬁﬁeﬂﬁ&@ channel
rane nd”i ndi g

in the current super- cating tine [ocation, frequency
| ocati on, orcutrotsuperdrame;artl frequency | ocati on where the selected data

channel is transpydRsledstt oBerhiibe WiEceivk! B betdefe@®a chARE iVMAEER R stREfr ARl bRsed
processor is further operative to receive the selected data channel in the

future superP? ' iREloBLYHRfBRriPhe second | ocation information. 45. An
apparatus in a comruni cation system including: neans for receiving overhead

i nformation for plurali .0f _dat a. channel s operatin na pluraljty, of
frequency bdfids TFIREIEeLHHR > SsEr v Rec- B ER P b At
predet er ni nelata thanre! to dtaiatécom, locatiarigpmmatidngoroheselined dath pifagrehtieisgnndlorntian cur r ent
super - frane ;g tatﬁo%%%ﬂ%&}nﬁﬂméd‘al& %E@at?fok’thé%fweq&H'cfdnpél ﬁ?‘tﬁedc ﬁrJrPMgﬁrUEPaﬂ‘Qer with
data sent in the currént super-frame for the plurality o _él'ata annel s;
means for olBbdip¢ifatiog rerlegationg Eeguenen lopatiph pHithitin apdireqpengploeatiprowhesptbeseletiednnel

fromthe ovekhershel ik Mnohiied inQMuclie GREMRe, ARd {REEeifHE dR ProcBHREY fubtieRBRratite®
first location informatjon indicati n?eét | ogcati on, frequency | ocation, or

] I
‘both time affersBeisERed2asEans! ghhohFes rerlarsatd P e tpseny '?C,]Cﬁ“a"ﬁh'g?”"?‘é"“-

transmtted in the current super-frame; and
45. An apparatus in a communication system, including:
means for receiving overhead information for a plurality of data channels operating on a
plurality of frequency bands 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 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

means for receiving the selected data channe! in the current super-frame based on the first

location information.

46. The apparatus of claim 45, further including:
means for processing the selected data channel to obtain second location information for the

selected data channel, the second location information being transmitted along with data for the selected



means for receiving the selected data channel in the current super-frane
based on the first location information. 46. The apparatus of claim 45,
further including: neans for processing the selected data channel to obtain
second |l ocation information for the selected data channel, the second

| ocation information being transmtted along with data for the selected 31
data channel in the current super-frame and indicating tinme |ocation,
frequency | ocation, or both tine and fregguency |ocation where the sel ected
data channel is transmtted in a future Super-frame; and neans for receiving
the sel ected data channel in the future super-frame based on the second

| ocati on i ndos ﬂmxﬁriekjmtheMTentAumiﬁhodanaSmdithta'g rmeellokatio; [fraquandy locstivhsdr &k iiad | y  as
herein descrj ef er t '

appar at us. s Sl S FERMR b R e PRARKET s A LA L
reference to themeaa%feunmmgllhpgie'dwmlng@nnehg themurap\wgzrfmguasaéorcthmeméi in
claim 27, syhsatdradioy. @as herein described with reference to the

acconpanyi ng drawi ngs. 50. A nethod as clainmed in claim30, substantially as
herein described with reference to the acconpanying draw ngs. 51. An

appar at us ag7.cl ai metlod 43 clalnged A 3dm | Ssuldsihcally astelen dassrited féth Frefda@scw kieed Wi t h
reference to the rrg)anyl ng drawi ngs. 52. An apparatus as clainmed in

cl ai m 40, sﬁ%:g?]pa"’fm%‘f?w &s herein described with reference to the

acconpanyi ng drawi ngs. 53. A nethod as claimed in claim4l, subst anti ally as
her el desCif Dedapbliad &4 ERGE ddin DS ARG ﬂ&&h@ﬁcr%@w@g@en&%

appar atus as claimgd in cl alm stant y as hereln escrlbe with

ref erence t eccompanyipgdrorpeinyi ng drawi ngs. 55. An apparatus as clainmed in
claim45, substantially as herein described with reference to the

acconpanyi ng drawi ngs. 56. A nethod _substantially in accordance W|th any one
of the enbo ?nen/t\'sapaﬁratt*wécliam?ém'% 7, pybptandiplpy g6 éﬂe'vFFSffWéd with/st515865 ¥4 Yy

drawi ngs. 3accolppanyidgdrapgar at us substantially in accordance with any one of

t he enbodi nents of the invention

50. A method as claimed in claim 30, substantially as herein described with reference to the

accompanying drawings.

51. An apparatus as claimed in claim 39, substantially as herein described with reference to the

accompanying drawings.

S2. An apparatus as claimed in claim 40, substantially as herein described with reference to the

accompanying drawings.

53. A method as claimed in claim 41, substantially as herein described with reference to the

accompanying drawings.

54. An apparatus as claimed in claim 43, substantially as herein described with reference to the

accompanying drawings.

55. An apparatus as claimed in claim 45, substantially as herein described with reference to the

accompanying drawings.

56. A method substantially in accordance with any one of the embodiments of the invention

illustrated in the accompanying drawings.



Illustrated in the acconpanyi ng draw ngs.

32

37. An apparatus substantially in accordance with any one of the embodiments of the invention

illustrated in the accompanying drawings.



