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[0004] In one area, OFDM has also been used in European digital audio broadcast
services. The technology lends itself to digital television, and is being considered as a
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technology is that it reduces the amount of crosstalk in signal transmissions where
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[0007] Time domain channel estimates are used for time tracking during a
superframe. Time domain channel estimates are obtained from FDM pilots, embedded
mm data OFDM symbols. The FDM pilots can be always placed on the same interlace, or
they can occupy different interlaces in different OFDM symbols. The subset of
subcarriers with indices i + 8k is sometimes called the i® interlace. In this instance,
N/P=8. In one case, the FDM pilots can be placed on interlace 2 during one OFDM
symbol, on interlace 6 during the following symbol, then back on interlace 2 and so
forth. This is called (2,6) staggering pattern. In other instances, the pilot staggering

pattern can be more complicated, so that the occupied interlaces describe the pattern
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SUMMARY
[0009] The following presents a simplified summary of various embodiments in

order to provide a basic understanding of some aspects of the embodiments. This
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OFDM packet to facilitate decoding of an OFDM transmission block.

[0011] To the accomplishment of the foregoing and related ends, certain illustrative
embodiments are described herein in connection with the following description and the
annexed drawings. These aspects are indicative of various ways in which the

embodiments may be practiced, all of which are intended to be covered.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] Fig. 1 is a schematic block diagram illustrating a wireless communications

network employing an enhanced super frame structure.
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TDM pilot symbol between at least two frames of an OFDM broadcast to facilitate

decoding of an OFDM transmission block. The new TDM pilot symbol can be
employed for channel estimation, time synchronization, and for automatic gain control
(AGC) bootstrapping among other aspects.

[0023] As used in this application, various wireless communications terms are
employed. For wireless transmission, on transmitted packet structure can include an
Orthogonal Frequency Division Multiplexing (OFDM) symbol that consists of 4642
time-domain base-band samples called OFDM chips. Among these OFDM chips are
4096 data and pilot chips, originating from 4096 data and pilot subcarriers in the
frequency domain. These chips are cyclically extended on each side, with 529
cyclically extended chips preceding the useful portion and 17 following the useful
portion. To reduce the OFDM signal’s out-band energy, the first 17 chips and the last
17 chips in an OFDM symbol have a raised cosine envelope. The first 17 chips of an
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contains two and a fraction periods. The receiver uses TDM2 when determining

accurate timing for demodulation.

[0026]  Following TDM2 are: One wide-area TPC (WTPC) symbol; Five wide-area
OIS symbols; Five wide-area FDM Pilot symbols; Another WTPC; One local area TPC
(LTPC) symbol; Five local area OIS symbols; Five local-area FDM Pilot symbols;
Another LTPC; and Four data frames follow the first 18 OFDM symbols described
above. A data frame is subdivided into a wide-area data portion and a local area data

portion. The wide-area content is pre-pended and appended with the wide-area TPC -
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(e. g datd YR A8 8 Apbdht ﬁﬁ%bﬁwhfanbthei bomp&iEaodi AeYal system,
here is a total of 10 or 11 TPC pilots (or TDM pil ot

disgitgedrystisim, ped/osaessfarvined orvoinsiess navark such s the, Il&emet)
[O(ﬁgglslt Z‘ﬁ‘%’- ?QIlusttﬁ?estae{;vﬂgles 8%8&9%1«% 16‘(?.t RE l%ystem 100 includes

one or more transmitters 110 that communicate across a wireless network to one or

-

more receivers 120. The receivers 120 can include substantially any type of
communicating device such as a cell phone, computer, personal assistant, hand held or
laptop devices, and so forth. The system 100 employs a plurality of enhanced super
frame components 130 to facilitate various determinations in the system 100. In one
embodiment, at least one additional Time Domain Multiplexed (TDM) pilot symbol is
added to a broadcast symbol set at regular or determined intervals within a super frame
broadcast depicted at 130. Thus, a TDM3, TDM4 (or more) pilot symbols may be
added to an existing pilot set at 130 to mitigate timing and channel estimation problems

within an Orthogonal Frequency Division Multiplexing (OFDM) network. Similar to
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100. In one enbodi nent, at |east one_ additional Tine

Addtanailynthersyprekld @uinglugs # ﬁthtsS,Yﬁﬁ@ prodocglifrch ielgss system.
T}.kﬁg %Qrg ﬁl%ﬁ.{sde\?mﬁfe{ﬁﬁg korsﬁierf?ﬁmﬁ QH et oAb aggittlg{xéfp&agfé? s&rg%ol af?r a super

interva a super rame broadcas
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ddedtoa sting pilot set at 130 to mtig
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sl RIS PRGL bt " SHOVRED SPRRAF PiPes Laliselots s fo be
appré@&iRed 8t nldre 8 JHMdditidkl ﬁlot(é?lfnb%l B85 be employed. The super
frame structure 200 introduces new OFDM symbols to facilitate the broadcasting of
multiple wide area channels and multiple local area channels in a forward link only
(FLO) network. The first OFDM symbol of a super frame is generally TDM Pilot 1 at
210, where the second OFDM symbol TDM Pilot 2 is illustrated at 220. This sequence
is followed by a first TDM Pilot 3 at 230 followed by a wide area OIS (Overhead
Information Symbols) at 240. Generally, a new, local area, TDM Pilot 3 symbol 230
can be inserted before the local area OIS symbols. This pattern generally repeats at all
the junctions between wide area and local area channels such as at reference numeral

250 for example. However, it is noted that simpler processing may occur if a symbol
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OFﬂM symbols at the end of the super-frame. The positioning pilots help in locating
the receiver through triangulation methods.

Table 1: TDM pilot 3 locations, in embodiment with two TPC symbols per boundary
W # of Wide-area symbols per frame, P positioning pilots

Transition Symbol Index for Symbol Index for
wide-area TDM3 local area TDM3
symbol symbol

TDM2 > W-OIS 4 -




the junctions between wi de area and | ocal area
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if a synbol subset having at | east two synbols is

pl aced at the boundaries bel@een w de area and I ocal
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[0034] A new positioning pilot channel can be added at

290, and it includes P OFDM sy |s at the end of the
super-franme. The positi gnipg s help in locating
the receiver through triangul at 4on nmet hods. Table 1:

(0b§bl 01 Fo e copiimeny with only ome TDRL pilot™s §ytnbol-thd Tocations of the
pilot are shown in Tables 2 and 3.

Table 2: TDM pilot 3 locations, embodiment with one TDM3 pilot symbol, 10 symbols

per superframe
W: # of wide area symbols per frame, P: # of positioning pilots

Transition Symbol Index in
Superframe
W-OIS = L-OIS 9
L-OIS - W-Data 15
W-Data = L-Data 16+W + (F+2)%i,
(i=0,1,2,3)
L-Data = W-Data 15+(F+2)*i,




W # of Wde-area synbols per frane,
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[0038]

the TDM Pilot 3 symbols can also be interpreted as being part of the frame.

It is noted that, from the description of TDM Pilot 3 symbol locations above,
In
particular, the frame 200 can begin with the wide-area TDM3 symbol at the beginning
and end with the local area TDM3 symbol at the end, and includes the two TDM3
symbols at the transition from wide-area to local area within the frame. With this
counting, the number of symbols per frame would be F +4, that is also the factor that
Similarly, the TDM3 symbols around the OIS can be

included into the OIS, resulting in 7 wide-area OIS and 7 local area OIS symbols, with

appears in Table 1 above.

each OIS phase beginning and ending in a TDM3 symbol. Whether TDM3 symbols are
considered as part of the frame & OIS is a matter of convention, but can also be driven

by convenience for hardware. In an embodiment with single TPC symbol, such simple
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[0(540] %1g 4 illustrates an alternative embodiment, where multiple TDM Pilot 3
symbols are employed. In this embodiment, two additional pilot symbols are employed
between local area and wide area data boundaries. At this is illustrated at 410 and 420
where a Local area Transitional Pilot Channel (LTPC) and a wide-area Transitional
Pilot Channel (WTPC) symbols are shown as a subset of symbols. As illustrated at 420,
such groupings of LTPC and WTPC can appear between local area and wide area
boundaries that appear in an OFDM structure. In general, LTPC would be employed to
decode the last packet of the local area data structure where, the last local area symbol

may be referred to as local area symbol L. Thus, a respective receiver would process a
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ondy, BjioEks. a PEocepding & ﬁ% sypibgl @a@@@mmnsnféred where a packet is

angg'r&éweg rlsf,l gét%\%u% qrﬁ rtﬁ@ G%B}\% r[{i%égﬁ S\Aélgjgg B ¢ ggp%ﬁtlve packet.

Aﬂ ﬁ)ZIhbf Bigea, m-m\}mfaoé mappin“g'Rﬁnﬂﬂ&raﬁﬁﬁsaﬂeldesbrﬂﬁdn glons1der1ng
cal ea, | the s hi

thas Péﬁmen{ ath g rpﬂc%g el stdbs Eslaldé@ffse rtmw?im fch of the

prpﬁflbtoﬂ%yﬂﬁofg% th® same structure. The first four slots are used in each

OFDM symbol, i.e., slots 0, 1, 2, 3. A special slot-to-interlace mapping is chosen for

TDM3 such that these slots are mapped to the even interlaces 0, 2, 4, 6. Restricting -

TDM3 to occupy the even interlaces simplifies timing synchronization based on this
symbol. Specifically, let f;n,,(n,5)denote the slot-to-interlace mapping for TDM3,

where 7 is the symbol index and s is the slot index. Then, define the mapping as:

fI‘DMB (i'l, 0) = fi’rev(n’ O)
Sroms(1,8) = [fTDM3 (n,s-1)+ 2] mod 8, s=1,2,3

Equation 1



one exanpl e nodem i npl enentati on. Nevert hel ess,
sendi ng i nformation regarding the TDMB | ocati ons
woeqsimwerevery little overhead and coul d be usetwlusame/008954
an upgrade path for wake-up_ tinme tracking and timng
synchroni zation based on T 3. [0042] Fig. 5
illustrates exanple air interface considerati ons 500
[004%] f oHemes dflj(wks)omenotae tth rska-to-fntedaedimagping  Smotion for the
synbol |ocations are considered where a packet is
previeusymeHipiaxd Thus, foritheewidenecanocloealt drea fpndiadns, Ardn, S) is the
pl aced within the respective packet, At 520 of FI%
slgft@ﬂnt@@aqeﬁnmrm:@r eiherpiva QRLMisymbals; apkfoglecal area to wide-area
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sug?e&hn]gﬁa%ggwer s tféﬂz?ﬁarﬂrelel e%tnrggémn E&%&llqﬁgfﬁqfﬁﬁgtegﬁl TDE\/I 3to

Imet

bo'Bmﬁp i Bme- ﬁ)ltbﬁhg pRstess. "an—ﬂoot%traplﬁﬂglﬁt similadfo@BA3Jone between
Here, denotes the slot-to-interlace mapping function
TipE2 %thﬁﬁéﬁlvﬂéé‘aﬁﬁlqlismo ‘Thus, for the wide-area to
(is
ObFe! | SRR Bl PUSK L byl o s v
thampilof slot, tleecAist aquedioh dacilidtes dlnad pilpt siaggeringns uamt,errﬁivted/ for the

I ot-to r f.or ar ea
PN SRR, FariexpiDifo e PR o HAEHE b (g 1ot Side-area
syRBRE S S AR, it WAR apPédr @t intdrc€6liATDNI, TdMiBrly, if the pllot arrives
corresponds to the pilot for the previous nu t|

atxh@lasu@c@@mmmhﬂlus @ﬂ igterlaesul.dhapset widled mméerbpc étm TDM 3.

|nt rlace for ti.nesf a o
8L Pl DB el i Rleet BBl M7 T St ot Sl fifptces,
thleffo]gﬁﬂﬁgad)ﬂsﬁaﬁ@hpﬁfesom ated with the pilot interlace
for the succeeding nmultiplex. One reason is that,
i nstead of using the pil ot i@{erl ace al one, the
succeedi ng synbol can use t nel estimation from
all three interlaces in TDM 3 to bootstrap the

time-filtering process. This boot-strappi ngl is simlar
[0045} hafNode that tles eenstraint above is required only for the embodiment with a

single TDM pilot 3 at the area boundaries. When more than one TDM pilot 3 symbol is

allowed at the area boundaries, W can take any value. This limitation on # for the

embodiment with only one TDM pilot 3 at the boundaries ensures that f,  (7—1,0) is

odd and f;,,(n,0) is even. When the pilot interlace corresponding to slot 0 is chosen,

slots 1, 2, 3 are mapped so that they fall on the remaining even interlace. For example,
if the pilot interlace is 2, slots 1, 2, 3 map to interlaces 0, 4, 6. One way to achieve this
is given by the second equality in Equation 1, where it cycles through the remaining
even interlaces starting from the pilot interlace. Such a mapping is convenient for

hardware implementation.



TDM 2 and the first wide-area O S synbol. [0044] One

aspect behind Equation 1 above is the follow ng: since
wel2oi6/009326 al ways the pilot slot, the first eqeariusm06/008954

facilitates that pilot stagl%eri ng is un-interrupted

for the previous nultiplex. "For exanple, if the pilot

arrives at interlace 3 in | as i de- area s ol in
[0046¥ r o on¢ enRet MheRaRRARS 4t e e Brafs fisrpsion, Frotn an
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defined only for the first four slots. Fr

symhels énthet QIS and Datagpamst | The sgamblep gecd|cap Be pBcdits ip lgggth and
| 4 th dd
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I'ng i ssued aré ‘described. Since TDM 3 occupi es
tranbitioveide ateer Padew] ar¢re osdoeatbitemg?i wids picpadhess YaNps are

2 whi ch' ata%? ?Eﬁ%‘u{‘)} es the even interlaces. One
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symbol at the boundaries
Transition Slot 0 Slots 1,2,3
C3C2C1Co C3C2C1Cp
Wide area = Local area Default LID LID
value used for | corresponding
wide area to local area
transmissions
Local Area~> Wide Area LID Default LID
corresponding | value used for
to local area wide area
transmissions




| ocal area Id's. Specifically, 500 constellation
synbol s for each slot can be generated by generating a
woeemsmmexreof 1000 bits using a 20 tap |inear feedhaed6/008954
shift register (LFSR) based.scranbl er. Subsequently,
the constellation symbols are created by mappi ng each
pair of adjacent_ bits i o SK al phabet . The eed
NOT@fth%tﬁélss&eFlﬁWBV Snly rgAu: s gspd; f?ré Uransruttg ‘ﬁ% i“ﬂfi% area
i1df$ Gfle e ClTeC MiliNgsS 8 ﬁi&ev@ﬁﬁ%a%tnﬁ)@%wmeésa édf‘ lot
P i ?]tg éég{Daté%haﬁnel The scraﬁbl er seed can 50
traffsntissions. | Smgidnlyalstd)ts)ﬁsetdhﬁorf '@amamlttmg local area pilots are generally

R SR SR PRSPR IR SRTIEEE, i R e o

traﬂsﬁngﬁgnsto t he OFDM synbol |ndex in a super frane, as
ecified in Table 2. Further, dldo is set to the 4
[006 I wiAte540, emaskDcommderatinseatst disgmssed: collse peRmbliag qpgeation
des%ngetq aboqr?)gs %nt%rr{’lﬂgﬁi %gttﬁé gee?if ad Qgﬂ %5 %Esfntaélp edV P Al L§18 may
area ofr Tocal area - e area. ese val ues
depr’&h@ ohufelot 2@itxi whetalight Zhdsked an. 11s'felbl €l'he: mhadds puoi‘reﬂpoadmg to

ranbl er seed portion, odi pent wi.t h_gne
slofy 53 HITDME? eamdbegise anieloRone OF Remreriztes b ot : was for the
anP ¥% S b& d that the slots used for transmtting the

e ar ots use the sane settings for the WDD and
[O(Bﬂle LEIDgaS ﬂdltsl:reﬁes wilditonaledr witaface cangddratiingrfd0. Proceeding to

IO P R
ea&x‘%‘lottcﬁﬁby\@gﬁ’l&ﬂt afe s@hﬂ:&fveira@p@FDM Santsdll ehergy. I—Iowever the

transm ssions. [0049] At 540, nask considerations are
810t$| for TDMQ apmeee nsbvcaav@upsng oppBilefrsleiiOkies dhe mseviowsykiplex and

et
LB 34 HRSh0 RGeS Pl TRl I8
theadlét éﬂesgleﬁshoﬁlﬁ%bﬂa&liai bpkaas Factol. nSome of ltlot Bsbs3ekatad to this
TDM 3 can be used as well. It can be appreciated that
Scaéﬂﬂﬁéfe choices for the mask are al so possible. [0050]
[Od'g'lg 646! Mt %eﬁ‘h@g&hf é&g@ sh’?Hu‘Id bOiEHtf tBE Qame as other OFDM
Si erat 00. Proce to 610,” slot energies
syrabels Go rthatdnhe eAcGC Sit riloe reTBIVER du@elsotf ETe ranoﬁne@ygrhp fot $1is symbol

t he ener of ea | ot can be doubled to keep the

alogg tg@é?‘éﬁ‘llen@ﬁgﬁhegnbol energy. However, the slots

[0452] TDiMy2-ARPSE o} Provitfs gmlynsx “in @Rer Rbt @tm6diB the@befficients
for the previous nultiplex and

of the time-filter for the last symbol of a wide area/local area multiplex, then the energy
for slot 0 should be E/8.

[0053] Time-filtering for Succeeding multiplex: The pilot slot for the succeeding
multiplex should also have energy E/8 if the time-filter is not to be modified.
However, this may require that the transmitter identify the pilot slot for the succeeding
multiplex. In one current scheme, there is no distinction between slots 1, 2 and 3 and
this pilot slot is identified by its interlace rather than its slot number. Hence, one may
need to go back from the pilot interlace number to the pilot slot number using Equation
1 above. But, if pilot slot can be identified, channel estimation can be unaware of the
presence of TDM 3 before it.

[0054]  Timing synchronization for Succeeding multiplex: Timing synchronization

for the succeeding multiplex can be based on the interlaces corresponding to slots 1, 2



three slots (1,2,3) used for the succeeding multipl ex.
Thus, it may not be clear that all the slot energies
wehowslododze scal ed by sane factor. Sonme of the PETWS2006/008954
related to this scaling ar &: [ 0051] ACGC operation: The
total energy should be kept7the sanme as ot her OFDM
synbol s so that the AGC at _the recejiver does, not see
andeth Semertjy ogeratiewis SpR¢iic &y FHM 34t e#ebe ¢asily madifiqddp gpcount for
ener eE. . [D05 Ti - fi ' i ;
oy RS BRTI o A ohelVe; clopleie S fr LM Symbol inder.
[0058E t I2WBulnpldsat Aouniphs fbaBFTsy moolTheffinal sbtenergy scaling also
areal/ l ocal area nul tiplex, t?en he enerqgy fo | ot
depgnéupy hpw the 8T fqr@%@] 3 19 pesfqrmet & it%fefg‘?{’efsufcfc‘@%%ﬁ“ﬁ’ges are
tl ' i eRethadia dddlugdion),
“SerélﬁléL?Fgf“gf%}é%gﬁﬁgdréﬁfe?%bq‘téwﬁ% (e okt e RAAQNAE fdch hation)
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thall B 1IN 9NsyRffoVasdexS kO tBat lit eaddlyd 2RNenipdsS Babadt on these
slot Is identified by its interlace rather_ than itq?@‘, )
comsidsrativoshdhree Henrrgy dlsating Bese PosBblgo IBracslot Pofp (R 3: 1

ilot interlace_ puphe o the p.l gt 58l nunber usin
{éaqﬁ,ag’ :B) yﬁy@gfﬂ}fmﬂi 3 Egg;q B g—%—}b@u‘t to keep thegdesign
4 denti #iled, chalhelRdegdimati onl €aB be uhaware of the
_presence of TDM 3 before it 00541, Ti gin .
sckyJcipeoRres AlPBRIORGS TeUTBERieny MATERR B Sefivs glot enerey to
be%g/gc EB gﬁé tﬁﬁfe'—fﬁﬂar; Rr thd Brevithis @8 Ghd) Suddbé i Phdkiplédes Beed not be

é e interlaces corresponding to slots 1, 2and
chahge® nce this operation is specific to TDM 3, it can

be easj| difi to. acc t for .a : :
[0036] ocah(%ﬁef?i%tt? %?R eofr Elcgelc&;e%raclgwgrgl %ng){@\g)\gxéeco(%?ldf%agons are
deddi¥ed. SWHOL 7 48 %énerﬁl@%&ﬁpe&Kn@aﬁﬁﬂﬁées\fSr thi vaderplee OIS, FDM
or FFT at Rx: The final slot energy scaling also,. N
pilde pehBsta EFDMsynihels-F additon e apsingsap e stended thagkwards
recei yer f I j j
BBt by RSB A MR RS Shbons T
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the other hand, if only 2k s l.e e used s .done
1 GF9SFV Eponie WeclE ATy S AT STRIOTS i P S SO e Sl

t.he .receiver ne t : TOMb31 SUBP R aisip&XFrame
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B FEER R R 0Bl tseiioRseat sl
pilot interlace. Under the constraint that time-filtering for channel estimation operates
for the previous and the succeeding multiplex, the slot-to-interlace map for the local
area multiplex should be changed as well.
[0057] One reason for changing the slot-to-interlace mapping can be seen through

an example. Consider at the transition between the wide area multiplex and the local

area multiplex. Let n,represent the OFDM symbol index of TDM 3 at this transition.

Also, consider that the last wide area OFDM symbol has a pilot at interlace 3, ie.,
fuor( —1,0)=3. Then, fi(,,0)=6, and slot 0 of TDM 3 maps to interlace 6. This

map allows time-filtering for the last wide area symbol. But, if continued to use the

same mapping for the local area multiplex, the pilot interlace for the first local area



sinmple, the first allocation is recomended. It nakes

the effective slot energy to beE/ 8 , so the
woiom/b9d26ers for the previous or t he succeedi RQT/US2006/008954

mul ti pl exes need not be chaq% [ 0056] Proceeding to

620 of Fig. 6, backward sl ot mappl ng consi derations

are described. Slots O - 7 are generally mapped into
syimtod woalsele fuar (77 hd OMiede - BimeafilBiB)g foDithefitso locaharebaymbol may

OFDM synbol s. I n addition, the mapping can be extended
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maps to interlace 6. This map allows time-filtering

repesrmended; Ast(usl defvar(@a Synbaratimad., if continued to

se the same mapping for the |l ocal area multjplex,

ﬁ?lot iThe slqtdpanterace map defingd by dqmation 2 garliss tdha lc.pcal area
khafft), @016td Ql?ea Hata cHdrmer fid Hfér 1089 4:8 FONE ;Iﬂo% %&annfl.

ocal afea sy may require pilots at | nterl‘ace
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| ocal area synbol s. [0058] Let the new
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[0060] Proceeding to 630 of Fig. 6 C layer considerations are described. One

possible change at the MAC layer is a provision for transmitting information regarding
the boundary between wide-area and local area OFDM symbols and the boundary
between local area symbols and positioning pilots, if any. This information should be
transmitted to facilitate timing synchronization for the succeeding multiplex and also
help in scale factor issues for time-filtering at the boundary. It is noted that sending
boundary information can be equivalent to sending the variable TDM 3 locations. From
Table 2 above, the locations of TDM 3 are determined if W is known (the number of
wide-area data OFDM symbols) and P, the number of positioning pilots used.



on different interlaces in TDM 3. Hence, [/ WO
(n0,0)-/ LA (nO, 0)] nod 8 = 2,4, or 6. One sinple
woayostoofaci litate this is to derive the | ocal pPaTA®2006/008954
as a time-shift of the wide area map. Any one of the
following six maps would wotk / LO 7' ) f oi(n + m>
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Proceeding to MAC | ayer consi derations
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imphaéts tdﬁecdiﬂhiﬂ Ay h@éﬁ/\lﬁ@me{x@ﬂ&l arse@nsyﬂ’lapﬂ)mmamd modlﬁcatlons

positioning pilots, if _an his i npformation shoul d be
suppliadaiattraaemitist phen OFPM Bhaorisgsh ouldhaopidsrediaps apepunted for

at WS SUGEEEH MRt '7‘%’(? lta{dﬁ tﬁ)ﬁala'fﬂl\/f‘hﬁ&boun hihfd 26 abisidR&d. ofn one

issues for tine- tering at t ary It is noted
aspdrat thie rmhyn indhalen deteyminifgohowt many caiditiveale guibelk etot add to a

sendi ng the vari cations. From Table 2
Coﬁb%\?@nglt PW&P%&IO?%MTM are deternmined if Wis
[Oggiwn (t rtﬁ%n@ﬁﬁ'ige bn®fhddikidfaarBR0aag deraMudydaivat iﬂorértﬁlan one

the nu positioning pilots used@éK 0061

syhibolistan abe saddei too thes pups| fipmec eed e@iat spmlgp?ém Other

conglaeraggns lmude bng OF more of the constraints determined at 710 for the overall
super frame structure. At 730, at least one additional TDM pilot symbol is added to a
super frame structure. As noted above, a first additional pilot generally follows TDM2,
where subsequent additional pilots are employed for separation between local area and
wide area information broadcasts. As can be appreciated, other configurations are
possible. At 740, when the additional pilots have been added to the super frame they
aid in timing synchronization, channel estimation, and/or AGC bootstrapping at the
receiver

[0064] Fig. 8 is an illustration of a user device 800 that is employed in a
wireless communication environment, in accordance with one or more aspects set forth
herein. User device 800 comprises a receiver 802 that receives a signal from, for
instance, a receive antenna (not shown), and performs typical actions thereon (e.g.,

filters, amplifies, down converts, etc.) the received signal and digitizes the conditioned



pur poses of sinplicity of explanation, the nethodol ogy

is shown and described as a series or nunber of acts,
wOR0699326 be under st ood and appreci ated that tReT/US2006/008954

processes described hereingre not |limted by the

order of acts, as sone acts may occur in different

. ders and/ o r th ot h act fro t hat
Siogh Sy aR oS, Aot dBiarrE el mubaierpr apilot
synmlst fea ?faceyyok 806! Metedtahid) GsBRdt AP PPRIEEALE 806 asn Be a processor

met hodo could alternatively be represented as a
dedsqatdde g0 oﬁnalﬁtl@ riafoamaigors tTanE‘QB% Pbye vfmzvgr &\2c rand/or | gengrating
1nfod{n 18%% rﬁgarg%t[nn%ssm %lov &}smn@e%@hb% é*ocgsségf ﬂltaﬁgon%ﬁ or{ga(% more

I N accordance

Iﬁpdnbnﬁsh@f 6460 @mcenmoh QeGP Qi BFoCESSHE |t1@£tad)t]lil emelyﬁles information
[.0062] Proceeding to 710, one qr nore, super

reciyFb Py ERCRNST S SR RERREMAIAN Wrévanéml%w&b@maw@mmer 816, and
corfﬁ%f% ng s orgg%r@ n%%ft ?%\E%?P%VA%MT S?Eé}rrad%g?ﬁ 806 RLsP additionally
comiEeinskenarly 08 shat scomndsivielygpoopled itol progedson8Q6. mask

si der sl ot. ene copnsi derati ons, backwa
- 00g8fiontt bt vl B aRebtiala S il o Hismector airpponents
destifed Ret6in dahBEAMREK Solatiie BéHoRCoraRPk6katiRt Bémory, or can include
nmodi fications supplied at a transmtter of an OFDM

bothrvdatde sandweerivelabide smorvier Byl vaad ofdBentmation) frsk nef liphtation,
w58 e o AR, A, A5 BB ROM, AR RO

(PRGBS Eldttit@llh optoghimymatileli ROM AEPRONY)| ﬁlebmcaltﬂ_sd drgsable ROM
conventional synbol set of TDM and. T

63]
(ERERQMR 93, Tlagh miemeny- 1 Notlle Mo Ynegn 5%9 s Agss memory
(R&M e Whap. agfge%sc')émﬁ{a% fc%gltl«%)gr}]&%her g gg@ﬁ*ﬁsufaﬁ@ﬂreand not

associ at ed speci rations
hrmmnbdeAMes awvaitabie imfmdnye forms stuchi ast syndetosous RedM aSRAM),

71Q f ] At, 730
oS AN S REE P AR Bl Soran
(DﬁRpﬁbeé\W‘% @sm%m) abaNRlinlaDR mt(SLDRAM) and

addi ti onal pi I ot genera foll ows TDWR, wher

dirent Reethue RAMABRR AMA Tbﬁ rrmr@rﬁ B8e8 @ﬁﬁlecspémctf smstems and methods
o b
s ARl NP S a6 0508, A0t 150 BB i s o

meG@Ay.i gurations are possible. At 740, when the
addi ti onal pilots have been added to the super fra
[0068ky ai dFig & ilhashges om eKamBple AysteBn0¢: High sapprises a base station

90% Nt B e OverPOd Hat REEVRE %{g%ﬁf(gpﬂbﬁgoﬁtt of Bfore YS& ¥&fices 904

through a plurality of receive antennas 906, and a transmitter 924 that transmits to the

one or more user devices 904 through a transmit antenna 908. Receiver 910 can receive
information from receive antennas 906 and is operatively associated with a demodulator
912 that demodulates received information. Demodulated symbols are analyzed by a
processor 914 that is similar to the processor described above, and which is coupled to a
memory 916 that stores information related to user ranks, lookup tables related thereto,
and/or any other suitable information related to performing the various actions and
functions set forth herein. A modulator 922 can multiplex a signal for transmission by a

transmitter 924 through transmit antenna 908 to user devices 904. Base station 902 can



[0064] Fig. 8 is an illustration of a user device 800
that is enployed in a wirel ess comruni cation
wenvieesarent , i n accordance with one or nore aBpEaIS006/008954
set forth herein. User device 800 conprises a receiver
802 that receives a signal ¥rom for instance, a
recei ve antenna (not shown), and perforns typical .
intéradti whb 4 hesredevidee9eH thdtigroedes irdopbationeand doploys a decoding
con erts, etc. Mﬁe recei ved .signal and digitizes the
Profese F’t‘i%‘ﬂ%’&gf"b & 4 1¥°LEpl es. A denodul ator 804
(0063 denogty 398h8RE aReR¥hSRry WiEle¥Eshnhhbibatfondieleth 16002 The
processor 806 for channel éstimation. Processor 806
wirekess manmuplc@mwterm 800 dapicds ons basesiptiomgnd proterabRbfer sake
reca v / I [
of by Hoarivee o ° 4P ea Bl e DS LAl R B one
badeh@bticio Bhd/ed ﬁm@@ ghai of® t@mﬂ(ﬁﬂm@h@ﬁﬁﬁacﬁﬁtlm bastewfatiens and/or
800, and/or a processor that both analyzes ia%grmatlon
terpinaly V%Ub%)?u‘?%éia% singidar orgdifferent & the egemBlarpRageottation and
transmtter 816, and controls one or
rrf)[?agﬁgggﬁg%cﬁgﬂ s of user device 800. User device 800
[0068) addi Rieferehg ;aowcm‘ﬁg 46, oreadoyniB{S at haess int 1005, a transmit
operatively cq t.o processor 806. 065] It will
(r88 Gfippiocstot d STheositie? SRS GBS B e e #BF Hegulates (or
syfBoP ﬁ%}t ﬁaﬂi%saith bed HRYRICH eGP Sdyinktls gfziaeet k{8bols™). A

menory nonvol atil e nmenory, or can include bot
symbblanodhdatan aolrﬁ)m@uvas amdepraegssesythe Byta\gsmpbels and pilot symbols and
ustration

pr%vall €5 4, 8GRI, oF Sy g L{grqmlbgla&t)%o? q%%@'n%ﬁﬂh%%{?%d pilot

symb&evhd p@éﬁ@ésrﬁheml tbya tm@glﬁwammhl (EMmy (Rm@ch transmit symbol
electrically erasabl e

, fl .
maydreat flate syrabelr § p@aww e Si%ﬁb}ﬁ%hl%gfrc@% aﬁégﬁanﬁgr? sylibols may
bei( %ﬁﬂ%ﬁl Hoﬁglyaiﬁt SacltSs )flfﬂgo? tpréﬂ!)d c aﬁﬂbe ”Pﬁﬁfbol?%aﬁ\@é Bfquency

and not ation, | s avallable in
dlﬂaﬁn rﬁtﬂﬁpmexesh(d?m)m; athogbirad rﬁmqsenRy\Idi\(lﬁmmultlmymeQF R4 time

GRS, ERRES G ST BN DN 108 561l division

Qgﬁig;{ and di rect Ranbus RAM (DRRAM) . The
08 of the subject systens and nethods is
[ooeﬁ]ended ’EMTBot@JZQ melvw b genvisels rthe sirefim @ sysibolshiateone or

t h b| t f 66
o R, LR S 05B, o Sor, E  rs w
coB &) SHednaly s@@fél%tgfén&afe%vwﬁmk Qikdal dudtkbledoeiragmission over

signal (s) fromone or nore user devices 904
the wireless channel. The downlink signal is then transmitted through an antenna 1025

ter

-

" to the terminals. At terminal 1030, an antenna 1035 receives the downlink signal and
provides a received signal to a receiver unit (RCVR) 1040. Receiver unit 1040
conditions (e.g., filters, amplifies, and frequency down converts) the received signal and
digitizes the conditioned signal to obtain samples. A symbol demodulator 1045
demodulates and provides received pilot symbols to a processor 1050 for channel
estimation. Symbol demodulator 1045 further receives a frequency response estimate
for the downlink from processor 1050, performs data demodulation on the received data
symbols to obtain data symbol estimates (which are estimates of the transmitted data
symbols), and provides the data symbol estimates to an RX data processor 1055, which
demodulates (i.e., symbol de-maps), de-interleaves, and decodes the data symbol



through a plurality of receive antennas 906, and a

transmtter 924 that transmts to the one or npre user
wdevienes32004 t hrough a transmit antenna 908. RECEIUS$2006/008954

910 can receive information_fromrecei ve ant ennas 906

and is operatively associatéd with a denmodul ator 912

t hat denopdul ates received i nfornati on. Denodul at ed
esiit;aallbmtosreem@r thedtapswittadyiraffipdae.c §h@progis$ingﬁ:at syimbol demodulator
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an exenplary wrel ess conmuni cati on syst em1l1
[00THd wi r el Asmcese pomhil G, |t1ma1u1dy&ts¢gnam®© termphalt 930 nsreceived by
base st on .and one, ferm na brevij t
g o sl 7B Teier bl 28 5 Rheall) S, 4 symbol

dehlbulaete 1080 EhdnhBcRB& ttaagamﬁre@bmngroamté @écefiRd §ilobafinbols and
one term nal, wherein additional base statlons and/ or

dageesymmled (estimates Her happlinkt iAn RK datarprosessor 9$§ pEqesspes the data

o, GRSt PSR, TR 5 b BT Do

1030 pefoass cipainal estii¥bionadot eavhsattive (céh‘?@naﬂ ataasmitiice 88 dlie uplink.
1010 receiyes, formats,. codes, terI av nd,_ . .
Miiply e Somagmamltrm&t)m?%%t ¥ QPaihl ‘gﬁlejﬂkp%the&tegespecﬂve

i ledh d séts TR d.
as%%g %Eéo%i%{gﬁ)?g%des |g @s anéyﬂ?%légg%eg tS he datlgte§l§?tqool S
[0872] pi | ot Pmpnssotssloaﬁcanpﬂ@ﬁo desctée 8% p@amlmoos@mﬁm wanage, eic.)

or{g8 ¢ Hivee gt i Hbe e lemnicBl SO iRty RiswBlipseyaprgessors

10920 FEOhcah! N S¥bdiatedl Fhigd niBBd6rP @nids Gﬁﬁ%h&)&ﬂpﬂiat s‘@re program

pil ot synmbol, or a S|8nal val ue of zero. The
cosiymm datenyPreessenst1 098 rrndniA§Qstap alse @%téqtms‘}qmwatmns to derive
r el i
S B oA A UGt
[0OTB]t i pI et o flbiylc-atdes® sykitath $&.gn) FNNIA| p)RDMA (cmm TDMA,
et%?m&lggéﬁggglg@bl : Imno ntranrlflsltﬁﬂlz gc!n%t)l(rergnﬂ(y on the upfl oer stljllcl\tl Llssgfs(t):gm the

pilot subbands may be shared among different terminals. The channel estimation
techniques may be used in cases where the pilot subbands for each terminal span the
entire operating band (possibly except for the band edges). Such a pilot subband
structure would be desirable to obtain frequency diversity for each terminal. The
techniques described herein may be implemented by various means. For example, these
techniques may be implemented in hardware, software, or a combination thereof. For a
hardware implementation, the processing units used for channel estimation may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,



[0069] TMIR 1020 receives and converts the stream of

synbols into one or nore anal og signals and further
woanwivynns (e.g., anplifies, filters, and freguems 061008954

converts) the anal og signal,g to generate a downlink

signal suitable for transm Ssion over the wreless

channel . The, downl i nk si naI then . gnsmlﬂ
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1015 and TX data processor 1010, respectively,

methedelegicp frrRurnses of ﬁ@m@pgélﬁ mRRodipeRisbut gne of gitnery skill in
theBECRRI 8o &la%och&fﬂ%% § oBIbiraifA A PPERARNI R possible.
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s transmitted by the antenna 1035 to the access
despuptmn 0ts. clqm!@chhA@ma@cl@wdpb imbe IBbBivetine mphiexisimilar to

Lanal n1LermL 0.18.1 V. b n o
the 35 ComPTt ol gy, i BB Ffon, YmbloFe® i, f Asiconal
woftBif @sm.A synbol denndulator 1080 t hen processes the
sanpl es and provi des received pilot synbols and data
synbol estimates for the uplink. An RX data processor
ggﬁﬁf he data synbol estimates to recover
VW%%Eﬁ?fg? IC cgt% transmtted by termnal 1030. A
processor 1090 perfornms channel estimation for each
active termnal transmtting on the uplink.




Multiple termnals may transmt pilot concurrently on

the uplink on their respective assigned sets of pil ot
weubisaners where the pil ot subband sets maybe PCT/US2006/008954

interlaced. [0072] Processqﬁs 1090 and 1050 direct

(e.g., control, coordinate,“manage, etc.) operation at

access point 1005 and term nal 1030, respectively.

Respective processors 1090 and 1050 can be associ at ed

with nenory units (not sfq\ ghat store program codes

and data. Processors 1090 and 1050 can al so perform

conputations to derive frequency and inpul se response

estimates fo he | ink a downl i nk, respectiVv I
1. 100731 BB %5#% P}“Etﬁ) st BQrIgiopn iy, %é?“&ﬁj aﬁ”rﬁwc’wumca“"n
systdnBmpHEIMe: TDMA, etc.), multiple termnals can

transm't concurrently on the uplink. For such a

Syst er@en&ﬁ‘gngbk@ﬁ rHeRB*OKe, Y be shared among

different te n1na?s. The channel estimation techni ques

may be ] t ' lala 886 wi
term r%g‘%%g £r‘{ﬂte %%agi?p@gf’g%té&g%%g’%?ﬁ gp%possilé)ﬁe wide
are@ i€ picaf ota taeefoand tefgdiite dSuwdmgrofighd tensmisshemilock.
structure woul d be desirable to obtain frequency
diversity for each termnal. The techni ques descri bed
herein may be inplenented by various neans. For
2. exanplehe HHRB& toBCARINGUSSTubMYr REmbHBing NE&RpRdingNa multi-carrier

har dwar e, software, or_a conbination thereof. For a__ .
comadivation i myitemethait uwsitizes heFPMb c €Q8hegpnahi Frequeney fldiwision
Mﬁﬁaln)rgiel estimation may be inplenented within one or

PE élé)pl ication specific integrated circuits (ASICs),

di gital signal processors (DSPs), digital signa

processi ng devices (DSPDs), programrmabl e |ogic devices

(PLDs). field progra ble gate .arra

s. (EP
3. pr oces S wethod f ciyimel, duttheg COTPHFHRE gﬁqp&(}@}g at least one TDM

pil ' QGRS T estRhdtn. €l ectronic units designed to
performthe tunctions described herein, or a

conbi nation thereof. Wth software, inplenentation can
be through nodules (e.g., procedures, functions, and

SO t hat rf ormet fu i Cr '
4 e brpoiina BE et B pd” RIS S0 rRRRER SRty Bk least one
TIEMegHdteshnibyolt e tRhe cescesdzada0on st 1tbfati¢ GAitd fortenl @GC)
software i nplenentation, the techniques descri bed
bogtsirapmingrmay be i npl emented with nodul es (e.g.
procedures, functions, and so on) that performthe
functions descri bed herein. The software codes nay be
stored in nmenory units and executed by processors. The
5. mendthe method wéylabe 4, fpthemeompdsing dédating e grlosé osod DM pilot

symbol between local area and wide area data broadcasts.

6. The method of claim 1, further comprising applying a staggered interlace pattern
to the at least one TDM pilot symbol.

7. The method of claim 6, where the staggered interlace pattern is selected from the
set 0f (0,3,6,1,4,7,2,5) or (2,6).



external to the processor, in which case it can be

comruni catively coupled to the processor via various
woradIgRei S known in the art. [0075] Wat hasPOEIS2006/008954

descri bed above includes exgnpl ary enbodi nents. It is,

of course, not possible to describe every conceivable

5. pur PEREURR: RSBmOl nG bt CERGRRAEHEG S B el QDM pilot

Sylﬁoqg%@@ﬁ petfebinb. i N the art may recogni ze that nmany
further conmbi nati ons and pernutations are possible.

Accordi ngly, these enbodi nents are intended to enbrace

all such alterations, nodifications and variations

th h L - SC . e
O o1 ot At pELRLh O BbGs Lohint ABRninind & BARC6HPtorto
1nterlane:inaplmag forshel seldadt one TDIMepilétisgmdbet.ai | ed descri pti on

or the clainms, such termis intended to be inclusive

in a manner simlar to the term"conprising" as

"conprising"” is interpreted when enployed as a

10.tr anﬁhet neihdll ofRIm!9) farticdr %bﬁ‘i}pn%@_&ﬂpﬁ) Y AVBEEY number of wide

| S: CLAINS 1. A nethod for ticasting information in

areg syrobals Wt fariditate Brahthei at teastome S8 lamilot exonpolivsesRyen interlaces,
rr SRS b B TRREPUBSH AP35 i BBt

betvveen w de area and | ocal area waveforms to
facilitate decoding of the transm ssion block. 2. The

nethod of cI f her co | oyi
Ll £5¢ gt B BEAE NPy G PG £ TR epppeter
for &Qf éth&gp&@é Tﬁl\/ﬁﬁﬂ@c @1 Vdsad B8R aMHhe hRkh @a@nﬁ% (\ﬁID)TJh% a local
hod of claim 1, further conprising enploying the at
mehahgnﬁaﬁélﬂimnpllot synbol for channel estimation. 4.
The nmethod of claimof claiml, further conprising
enpl oying the at | east one TDM pil ot synbol for tine

12.8YNThe QibtERL b Blaﬁh T 1QrfuAbkroslprizir@a i Ste@@ingOd tlaféHion from a
bootstrappln . The et hod of claim4, further

widsorpr 1odPerd axe@dﬁteir%g sloh@ issxcramehied ugnga defnlsvalge for the LID, and

slots 1, 2, and 3 are scrambled using the LID corresponding to a local area.

13.  The method of claim 11, further comprising determining a transition from a
local area to wide area where slots 1,2 and 3 are scrambled using a default value for the

LID, and slot 0 is scrambled using the LID corresponding to a local area.

14.  The method of claim 1, further comprising determining a set of mask values

associated with each slot in the at least one TDM pilot symbol.

15. A method for determining pilot information, comprising:
determining at least one additional pilot symbol for a wireless network;
transmitting the at least one additional pilot symbol to at least one receiver at
transitions from wide area to local area waveforms; and
adjusting energy of one or more slots associated with the at least one additional

pilot symbol to facilitate receiver processing.



synbol between | ocal area and wi de area data
broadcasts. 6. The nethod of claim1, further

woaQorvsizag appl yi ng a staggered interl ace pat PETAUSRMG6/008954
the at | east one TDM pil ot é}én‘ool. 7. The nmet hod of
claim6, where the staggered®interlace pattern is
sel ected fromthe set of (0,3,6,1,4,7,2,5) or (2,6).8.
The nethod of claim1, further conprising inserting at

el AP IR B RS o Bt oo

orleadditionsiepit signdlad pidesutcanicrmfpéontrof Brthe heeedtr.l east
one TDM pil ot synbol. 10. The nethod of claim?9,
further conprising enploying an odd nunber of w de

178 eary f@bd ofVelfm! B 'fﬁﬂtﬁéfi‘tc%rq‘g)?i%gt%ﬁin%tanl %Eé 108 P pilot
pil ot synbol uses even interlaces, for “a packéet having
slatrfer Ipivcedihgmultipidxodpesdtionde bt adotel esierly divided by 8.
boundaries. 11. The nethod of claim1, further
conprising determning a scranbling paraneter for the

18t | E@Sine®idg of Mimi 1D tinShdFRnppieme e ?an%lﬁ?%)ﬂfe@@l for a pilot
identifier (WD) and a |ocal area i dentgl fier (LID).

slator 7 puccepdingauibiplex epieration to bep tdidrenergivstividedby 8.
determining a transition froma w de area to | ocal
area where a slot 0 is scranbled using a default val ue

19.0r Themethbd ofirthisl I, Suther Zomphiging s8siléhgsSE sRBh&dy WS viv@y of a
the LI D correspon inlg to a local area. 13. The net hod
deggrmined; prpaepsing WRqosy gt 2 8855t et er mi ni ng a
transition froma local area to wide area where slots
1,2 and 3 are scranbled using a default value for the
2Q.1 D, Thenthetiodt ofdclpin 6y dimdthes cconpirisigpgt deterhdifiing at least one of the

or r espondi to a.loc a 14. The method of claim
fo ?Wfr{%%’ﬁ’égrya@gﬁ%}op§if9{d’llgtf18{sm§%fi ng a set of mask val ues
agpogi af g Wi t Eeq@hzzlontinthe at g t3fone TDMpi | ot
1)8‘27@&,.—,1%}‘;@ {‘g«p, E—cletmd A iﬂq ,gﬁ, E};WhereEm the total
i hfofmdt i , C 1|}?1§,Ii2f‘?'g:2‘1 et er m 'rgngaf3 Iegst one
il%ﬁe‘} pil ot synbol for a wirel ess network;

ransm £1ing the at | east one additional pilot synbol
to at | east one receiver at transitions fromw de area

to |l gcal area wavefaorns; and adj.usting energy of .one .
2or ibemeibgl Of S diSa fEHeRCOHPRHEE APPIV W Slghwapping consiraint
fr&A9hd 4tQBRAt one additional pilot symbol to a previous TDM pilot symbol.

22.  The method of claim 15, further comprising deriving a slot to interlace map for a

local area as a time shift of a slot to interlace map for a wide area.

23.  The method of claim 15, further comprising transmitting information regarding a

location of boundaries between wide area data and local area data.

24. A pilot symbol protocol for a wireless system, comprising:
means for determining at least one TDM pilot symbol located at the transition
between wide area and local area waveforms in a super frame,;

means for transmitting the super frame in the wireless network; and



pilot synbol to facilitate receiver processing.16. The

met hod of claim 15, further conprising bal ancing total
wenerogywonnt the at | east one additional pilot spPgmalS2a06/008954

aid automatic gain control in the receiver. 17. The

met hod of claim 15, furtherZZonprising setting an

energy level for a pilot slot for a preceding

mul tiheanex fypaeeeiving the Isepaa tiome tendetgymidiev vdeadesy bRadcast
in&ﬁmmIﬂF nmet hod of claim 15, further conprising setting

an energy level for a pilot slot for a succeeding

mul tiplex operation to be a total energy divided by 8.

19. The nethod of clajm 15, further conprising scaling

235 sliotmeghsiegyeadeblyiasiivp beving avashine dexsewigllssinpiguctions stored

1ha@&pggh%ﬁ§ggh at a receiver. 20. The nmethod of claim
15, ’further “conprising deternining at |east one of the

f ol |dstarmgnieg at dpastabcoTHM @ilst Spmbgli loodted lavtlse GaBitidn between
wigg aEr_eg_aggi llg(!al %&é g/_%VéfOl’%}S?%r l?n bﬁil\g)b:r)’cquggst;l_ - >.1) where E

IS tddmrRuri4dtinigthe FDRI Fildt sBbald 4t 184kt dnddreBeiferd afkd J
synbol energy. 21. The nethod of claim15, further

conpsieceding thepkIPMi milgt syrsbals atrthepscaiyeonst rai nt from t he

at | east one additional pilot synbol to a previous TDM

pil ot synbol. 22. The nethod of claim15, further
26¢c onpriesmachitke kdadhbily ndediirtoftolaitnn & fudtBer edppriddig determining a
.local area as a tine shift of a slaot to interlace nap
tinpe, pynghiuiatign.o chapsel epfimation.ERnohGE) kaatsteeg, infvigw 19éthe TDM

ioP bsing transmtting information regarding a
p%o?:%ﬁ’on of boundari es between w de area data and
| ocal area data. 24. A pilot synbol protocol for a

W re|l ess, syst conpri si ng: ans for determning at. .
27 o TR BRACHVIE GO BETITS B B5e uciirs siacq FFars frupprising

bet vRemiMiAE a8 N&8: adTDM PiloBkPRbIENEEE BB thd trAnsSitREbetween

frame,; nmeans for transmtting the super frane in the

wigde pecagnd loral sisr Wavelpdne 401x uper frawei vi ng t he super
fra t I ne. W reles roadcast. i nformati on. 25.
%ﬁoc%tglgttﬁ%gﬂgfr frfthe Witk aﬁl\g%(%%y%

A machi ne rea e nedium %l?ﬂ ne execut abl e

| nstdeteidiing a Stielednétverieoad o She@iped@irgé.m ni ng
at | east one TDM pil ot synbol |ocated at the
transition between

28. A wireless communications apparatus, comprising:

a memory that includes a component to receive at least one pilot symbol at a
boundary between wide area and local area data in a superframe; and

at least one processor associated with a receiver that decodes the super frame
over a wireless network.
29.  An apparatus for operating base station in a wireless network, comprising:

a memory that includes a component to transmit at least one additional pilot
symbol over a symbol subset according to an OFDM broadcast; and

at least one processor associated with a transmitter that encodes the super frame
for the OFDM broadcast.

30. A method for transmitting data, comprising:



wi de area and | ocal area waveforns for an OFDM
broadcast; communi cating the TDVpil ot synbols to at
woeamtoomre recei ver; and decodi ng the TDM pi | oPCEHUISDmMLH08954
at the receiver. 26. The machi ne readabl e nmedi um of
clai m 25, further conprisin&gdeternining atime
synchroni zati on, a channel estimation, or an AGC
boot genewping @ datagneckdt hpviag ORI iohe pilelybiblos asspdiated with a local
nachi r eadabl e di um hawvi. a data structure stored
wiRE e FolsaBRE G R AR fmb el ith S atine st
widférin botiridaty; ha¢at ed at the transition between w de
area and | ocal area waveforns for_ a_ super frane;
as s JEMERIHg S il sEnbelaadEhe fecpndpilgh ey hgldh thedata packet.
determining a wirel ess network broadcast fromthe
super franme. 28. A wirel ess comruni cati ons appar at us,
conprising: a nenory that includes a conponent to
receive at |east one pilot synbol at a boundary
bet ween w de area and | ocal area data in a superfrane;
and at | east one processor associated with a receiver
t hat decodes the super frane over a w rel ess network.
29. An apparatus for operating base station in a
wirel ess network, conprising: a nmenory that includes a
conponent to transmt at |east one additional pilot
synbol over a synbol subset according to an OFDM
broadcast; and at | east one processor associated with
a transmtter that encodes the super frane for the
OFDM br oadcast. 30. A nethod for transmtting data,
conpri sing: generating a data packet having at | east
one pilot synbol associated with a | ocal waveform
boundary and at | east a second pilot synmbol associated
wth a w de-area waveform boundary; and transmtting
the pilot synmbol and the second pilot symbol in the
dat a packet.



