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

may also be referred to as tones, bins, and frequency channels. Each subcarrier can be
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area of that base station can be interested in receiving one, more than one, or all the
data streams transmitted from the base station. Likewise, a mobile terminal can
transmit data to the base station or another mobile terminal. In these systems, the
bandwidth and other system resources are assigned utilizing a scheduler.
[0007] For the case of large deployment bandwidths, often the channel

becomes dispersive and the frequency response varies across the bandwidth.
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LQ{&R] ed w dhpthenaspagaeipicampa wircless communications apparatus that

communicates superframe preamble information. The wireless communications
apparatus includes a means for generating a first acquisition pilot that carries system
determination information. Also included in the apparatus is a means for transmitting
first acquisition pilot. The first acquisition pilot can be carried within a superframe
preamble.

[0013] A computer program product that includes a computer-readable medium
is a related aspect. The computer-readable medium can include code for causing at least
one computer to create a first acquisition pilot that carries system determination
information. The computer-readable medium can also include code for causing the at

least one computer to convey first acquisition pilot to terminals within the wireless
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causing at least one computer to discover a first acquisition pilot. The computer-
readable medium can also include code for causing the at least one computer to obtain
system determination information by analyzing the first acquisition pilot. The first
acquisition pilot can indicate whether synchronous or asynchronous operation is
utilized, whether half-duplex operation is utilized, whether frequency re-use is utilized
by a superframe, or combinations thereof.
[0019] A further aspect relates to a wireless communication apparatus that
includes a processor. The processor can be configured to detect a first acquisition pilot

that includes system determination information and interpret the system determination

included in the first acquisition pilot. A memory can be coupled to the processor.



readabl e nedi um can al so include code for causing the
at | east one conputer to obtain system determ nation

WO njosonesté on by anal yzing the first acquisiti oPCPUBINT082209
The first acquisition pilat can indicate whether
synchronous or asynchronous operation is wutilized,
whet her hal f - dupl ex operation is utilized, whether
frequency re-use is utilized by a superfrane, or
E928] nat i offie thehascemplishngd of tha fonggeihg andisgbased cnds| enceg more

bRnGutenR <SiReSo PR RkEs haRRRE Bk AR ulBRh ond PRUFEED Bointea
bit'i6 thea€ §iisS ITthie Gl ih @ deschipeibn hiCihe AaHex@Y SkBAhgs set forth in

deternmination informati on and |nter€ret the system
deteid eortavat!lustativerrsperdend aic frdécefive g blﬁ@cfewsﬂiftthleowrlous ways in

3bls8 b 04T Bt BE3pA/BEIREY P rhiBaf 0TREaeniiEhs and

acwd fiphirshwithbecometappart o fegno itlregfoﬂﬁdnfg&ieadﬂed desudiption ndren
or re . enbodi ments conprise the feat res hereinafter
£Qnst rf‘cﬂ’é§6PWH@%P%‘Mlﬂb3¥etrg)%‘ﬁlln§f pad o %mboqe ety gre
FHdEE to iHRdE g Ils %’1}4 eﬁ%e&?é&{ ihBirie g{ﬁvél'@fﬂtst he annexed

draw ngs set fort det ai | tain illustrative
aspects and are indicative of but a few of the various

ways in which the | NC] ' S may
be enpl oyed. h m%@“%&?ﬁ%ﬁﬁf\%m es wll
feee appaigentiifsiams bhtulfipklaovs 8¢ idRE@édBfunication system that

description when considered in conjunction with the
dﬁhMﬁﬁgéma&mﬂ@WQK@Mﬁtd@@eﬁﬁéwbvmlnents are |ntended

g&z ClDlégeCE\ag:DEI)'l %ﬁgh as M Qr(rel'%% Y ur'Eél or agﬁrequency division

dhplessddr(EDED ndulfiplle taic s € WG S SoritintiBlc &fsh @@mm cation
systemthat can utilize the frame structures

0@&] osed R illustptys asnjectsiog superfrpme strpcipiss foyafiag division

r r on
R T Ap a5 Sl LORBHARRIGELISBL 0, oy on
ﬁmtlpm [ OB23¥ ilRisgates an kkarsple ayesm alsgpadtiscsahe disclosed frame
superfranme structures for time division . dupl exed
ﬁtim@}re TPPW%P@E%%? WV HEICES CTRBRNGHI VA BANEGEt em
[d¥33f] Fi gpihs '11'11&5%%65 @ts StedToLoBAPING tBY &Eﬁﬂ%etdr}%ne structures for
utilizes the di scl osed frane structures
comnmunicetadn ore wiclasswionehessitioo RIumergadnit.o n e nV| ronment .

BT osecoFiea it Rl Raraest B HOETHiTla BEFRIONR 4Feles
%rﬁﬁhﬁﬁﬁmﬁp@mﬁ{ cation environnment. [0026] Fig. 6

illustrates method for transmtting information in a
N02¢] ess Flg 7 illustrates a method for receiving an acquisition pilot that includes

system-determination information.

[0028] Fig. 8 illustrates a block diagram of an embodiment of a transmitter
system and a receiver system.

[0029] Fig. 9 illustrates a system for communicating information in a wireless
communications environment.

[0030] Fig. 10 illustrates a system for receiving information in a wireless

communications environment.

DETAILED DESCRIPTION
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[0033] Furthermore, various embodiments are described herein in connection
with a wireless terminal. A wireless terminal can also be called a system, subscriber
unit, subscriber station, mobile station, mobile, mobile device, remote station, remote
terminal, access terminal, user terminal, terminal, wireless communication device, user
agent, user device, or user equipment (UE). A wireless terminal may be a cellular
telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant (PDA), a handheld device having
wireless connection capability, computing device, or other processing device connected
to a wireless modem. Moreover, various embodiments are described herein in
connection with a base station. A base station may be utilized for communicating with
wireless terminal(s) and may also be referred to as an access point, Node B, or some

other terminology.
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different distance from the corresponding antenna groups with which it is
communicating. Both of these factors provide situations, also due to environmental and
other conditions in the cell, to cause different channel conditions to be present between
cach access terminal and its corresponding antenna group with which it is
communicating.

[0038] A controller 152 is coupled to each of the cells 102, 104, and 106.
Controller 152 can contain one or more connections to multiple networks, such as the
Internet, other packet based networks, or circuit switched voice networks that provide

information to, and from, the access terminals in communication with the cells of the
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[0042] As used herein, an access point can be a fixed station used for
communicating with the terminals and can also be referred to as, and include some or
all the functionality of, a base station, a Node B, or some other terminology. An access
terminal may also be referred to as, and include some or all the functionality of, a user
equipment (UE), a wireless communication device, terminal, a mobile station or some
other terminology.

[0043] It should be noted that while Fig. 1, depicts physical sectors (e.g., having
different antenna groups for different sectors), other approaches may be utilized. For
example, utilizing multiple fixed “beams” that each cover different areas of the cell in

frequency space may be utilized in place of, or in combination with, physical sectors.



carrier according to its capabilities. These
capabilities nmay be part of the session information

WO b@s/ors1gener at ed when the access term nal atPEPsER01/a82209
acquire comuni cation or that has been negoti ated
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configuration information for the forward link waveform and/or quick paging
information for idle-mode users. The physical layer frames can carry data and other
control channels than those carried by the preamble 204, 304.

[0047] In addition, a pilot channel can include pilots that can be used for
channel estimation by access terminals and/or a broadcast channel that includes
configuration information that the access terminal can utilize to demodulate the

information contained in the forward link frame. Further acquisition information such

as timing and other information sufficient for an access terminal to communicate on one
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[0050] In accordance with some aspects, an acquisition pilot bandwidth is
limited to 512 subcarriers, and is centered at or near the center frequency of a carrier.
In an aspect, the acquisition bandwidth is fixed and does not change (e.g., no
preamble hopping). This can provide a benefit of simplifying search operation and
speeding up the acquisition time since the searcher (e.g., terminal) can look in the same
location in every superframe. Further, in some aspects, the acquisition pilots, of fixed
bandwidth and bandwidth location, in terms of subcarriers, may be used for handoff and

active set management, to provide an accurate carrier-to-interference (C/I), or a



sector interference and paging information may be
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FHD-Sll}JSZOOHIDZ&‘E&Qane with some aspects, F-PBCCH and F-SBCCH can be
carried in the first five OFDM symbols. The F-PBCCH is carried in all superframes
while the F-SBCCH and the F-QPCH alternate with each other. For example, F-
SBCCH is carried in odd superframes and F-QPCH is carried in even superframes.
Thus, F-SBCCH and F-QPCH alternate. F-PBCCH, F-SBCCH, and F-QPCH share a
common pilot in both odd and even superframes. F-SBCCH, and F-QPCH can be
coded over a single superframe. The F-PBCCH is jointly encoded over sixteen
superframes because F-PBCCH carries static deployment wide information (e.g.,

information that is common from sector to sector).
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the time duration of this OFDM symbol as guard time for allowing the AGC to
converge.

[0057] A superframe preamble structure can include eight OFDM symbols, the
first five symbols can be used to carry the control channels and the last three symbols
can carry the acquisition pilot. The acquisition pilot in the superframe preamble can
comprise three pilot signals that are separated in time, frequency, or time and
frequency. Further information relating to the pilot signals contained in the superframe

preamble will be discussed below.



coded over a single superframe. The F-PBCCH is jointly

encoded over sixteen superfranmes because F-PBCCH
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EEIMELE For indicating least significant bits (LSBs) of system time in an asynchronous

deployment. These four bits can be utilized to determine the superframe in which
broadcast transmission begins and/or determine the superframe in which Extended
Channel Information (ECI) is carried. In an aspect, the ECI carries reverse link
configuration information, as well as all the bits of system time. In other aspects, these
four bits can also be used for seed information for algorithms like hopping/scrambling that
are performed at the receiver 404 (e.g., access terminal).

[0061] In a synchronous deployment aspect, the LSBs can be used to carry TDD
numerology information (e.g., partitioning between forward and reverse links).

Further, one value of the four bits can be reserved for indicating FDD operation. In



[0057] A superframe preanble structure can include

ei ght OFDM synbols, the first five synbols can be
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synbols can carry the acquiésition pilot. The

acquisition pilot in the superframe preanbl e can

conprise three pilot signals that are separated in

time, frequency, or tinme and frequency. Further
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EOCO% Iag ¢ reei;%ntrsmltger {3@2 ﬁ%clu}dﬁ % t{nrcg: gltl%t 151 fion I%enerery;[gr 408
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E%@?sﬁtl(ﬁf@%t%hﬁ*egﬁ um u%ts &L?e'ﬂcé Hial ng. b@ ?n(feg I?({ya][ gldPlp&fPN In

contents of a se ach|S|t|
dnﬁéa@@ussheHmﬁhammmpmﬁ&dm@nheﬂnmmmanhmomhermSmﬂﬂsoﬁe

aspects, . system 400 can use this distinction
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part of t superfrane -~ preanble and used rec
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' f mati o ljes 0060 Th f|r t .ac ition

I3 o T fRBr v Rk, e i SR R0R 23t sequence can
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bit indicating whether the sector or access point is

p}é@rma@fm éﬁ Sythe FFdnirgsitibrecdyythe Rystao ared e gy dipmselix lengib utilized
P%%yste i Ca (:)jrhné gs gctgltwﬁléfle g%fﬁ%gl}tgéddl)én‘%%& OOng frqo’élf BIS ofbln%ormatlon)
tabc hilizsd fHaransmitting the third acquisition pilot. In other aspects, the third
acquisition pilot sequence can be unique (e.g., no information bits are transmitted using
this sequence). This can mitigate the acquisition complexity since correlating with each
of the third acquisition pilot sequences in a real-time manner can constitute a dominant
complexity in the acquisition process.

[0065] The third acquisition pilot, in accordance with some aspects, carries a
time/frequency synchronization pilot that can be independent of PilotPN. Four GCL

sequences can be utilized to specify cyclic prefix (CP) duration. The GCL sequences

can be based on an FFT size of 128, 256 or 512 tones. Pilot waveform for FFT sizes



be utilized for indicating |east significant bits

(LSBs) of systemtine in an asynchronous depl oynent.
wab@se7@3our bits can be utilized to determ ne PEEUS2007/082209

superfranme in which broadaast transm ssion begins

and/ or determ ne the superfranme in which Extended

Channel Information (ECl) is carried. In an aspect,

the ECI carries reverse |link configuration
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poagloilrglgnelcaaglpgrlg og’rlngttloen in a wireless communication network. Memory 416 can
further store protocols associated with taking action to control communication between
transmitter 402 and receiver 404 such that system 400 can employ the stored protocols

and/or algorithms to implement the various aspects disclosed herein.

[0070] It should be appreciated that the data store (e.g., memories) components
described herein can be either volatile memory or nonvolatile memory, or can include

both volatile and nonvolatile memory. By way of example and not limitation,

nonvolatile memory can include read only memory (ROM), programmable ROM



bandwi dth. In an aspect, the third acquisition pil ot

can be utilized for timng. [0064] In accordance with
was/0aspect s, the third acquisition pilot seqRPEnUs200A082209

be i ndependent of the sectas identity but m ght depend

on a few bits of system information (e.g., the FFT

size utilized by the systemand the cyclic prefix

length utilized by system). In sonme aspects, twelve
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[0074] An associator 510 can be configured to correlate the first acquisition
pilot (TDM3) utilizing the information included in the second acquisition pilot. The
associator 510 can first descramble TDM3 utilizing the PilotPN (e.g. asynchronous) or
PilotPhase (e.g. synchronous) included in TDM2. Information carried on TDM3 can
facilitate demodulating F-PBCCH and F-SBCCH, which can carry configuration
information that facilitates the receiver 504 demodulating forward link data. For

example, each F-PBCCH carries a FFT size and number of guard subcarriers. The F-



[0068] System 400 can include a processor 414

operatively connected to transmtter 402 (and/or a
wOoreems/0y034d.6) to execute instructions relating POI/US2007/082209

generating acquisition pihots and sending the

acquisition pilots to a receiver 404. The acquisition

pilots can be carried within a superframe preanble

Processor 414 can al so execute instructions relating
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can employ the stored protocols and/or algorithms to implement the various aspects
disclosed herein.

[0078] In view of the exemplary systems shown and described above,
methodologies that may be implemented in accordance with the disclosed subject
matter, will be better appreciated with reference to the flow charts of Figs. 6 and 7.
While, for purposes of simplicity of explanation, the methodologies are shown and
described as a series of blocks, it is to be understood and appreciated that the claimed
subject matter is not limited by the number or order of blocks, as some blocks may

occur in different orders and/or concurrently with other blocks from what is depicted



determi nation information. System 500 can include one

or nore transmtters 502 in wreless conmunication
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can include a first acquisiigion pilot detector 506

that can be configured to discover a first

acquisition pilot (TDM3). The first acquisition pilot
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[0081] In accordance with some aspects, a second and/or third acquisition pilot
can be created and transmitted. In an aspect, at 606, a second acquisition pilot signal,
which might be referred to as (TDM2) is generated. The second acquisition pilot signal
can include a sequence that depends on a sector identity.. The second acquisition pilot
can be generated utilizing one or more of the aspects described above. The first
acquisition pilot signal can be scrambled by contents of the second acquisition pilot to
distinguish different sectors.

[0082] At 608, a third acquisition pilot signal (sometimes referred to as TDM1)

is generated. The third acquisition pilot can include a sequence that depends on a



di fferent sequences can be utilized for TDML dependi ng
on the bandwi dth. In sone aspects where there are
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different sequences for FHY size, the receiver can
correlate with twelve different sequences. [0076]
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acquisition pilot can be referred to as TDM?2. In an aspect, the access terminal can
efficiently correlate with all sector hypotheses using the FHT. In some aspects,
TDM2 may be used by including symbol repetition for different sized for bandwidth
deployments or FFT sizes (e.g., 1.25MHz and 2.5MHz FFTs).

[0087] Using the TDM2 information, the access terminal correlates with TD3 (the
first acquisition pilot), at 708, using an FHT or other approach. In an aspect, this can
be facilitated by descrambling TDM3 using the PN sequence or phase scrambling used
on TDM2. Generally, the information carried on TDM3 is utilized to demodulate the



Additionally, it should be further appreciated that
t he et hodol ogi es di scl osed hereinafter and

wo boosgisout this specification are capabl e of PEI/I§2007/082209
stored on an article of mamufacture to facilitate
transporting and transferring such nethodol ogies to
vari ous devices. Those skilled in the art wll

under stand and appreci ate that a nethodol ogy could
hitordeasappwet gonyel, raeépé@enhfemebss(ezg SePB&Lbfand F-SBCCH). These

8%?%131% erﬁalar%cefgl}é]gu 3 %Efg gotﬁli‘[gat ﬁ\%)qf:%f?lﬁ:tgrmq%al% gér%odulate
fdriveist ik @k (S aF- EI’BU@HIczﬁﬁgs theexddt BRE Rizk tahdnﬁumber of guard
information in aV\nreIess conmuni cati on system

Pubcariveafoie daplayaent erdatdaprrongy baine vseuils i a&pﬁct F PBCCH
&%Isg cgrbghm%%&ﬂ%r %sqan't rt8%ﬁ&‘lf1@§ﬂé“t6§hﬁﬁ QO convyert PilotPhase
pe . e [ ' ow

or mante uirsition piTots can
aftd iPdlioeV fohesyarchiomtub 8pstofsf | exi bl e paraneters that

det rn1ne reanmbl e structure. The acquisition pilots
la| S0 fEHOP?ftdéli‘C@ vth W@ﬁé@ficrﬁ?gme@ﬁg 85 gQntingess atyf 19, when a

2@1@?0@3&9& ﬁll id1is dPQRA Tl}{?sttﬁﬁ?&j n%g%ltﬁ)tn HiloBeanHe r@t@ge%i@fh% TDMI.

rst acquisition pilot sig gener at ed
The detection warsbd acooss pipodioned thethandwidér, Dewbsianmaély'ﬁﬂ:bw thel n

D00l sy AR BT THDY T o g bandvideh

ftish&ufld BE Adtb iHat BRoRklaGlccGaNDMIALHRER MR G4l Hafidwidafsiidok
|l ength used in data transmtted, whether synchronous

@ienta@i/ ﬂ‘(ﬁh rduﬁﬁg@en%emm braceerdendelwitheswmeapacksethe bandwidth

utilized, whet her,.fr n
pte e TS B S o R MBIl o FRHE
ti@rihg st no @utxwrbsmd in@ifeRink®influSndefthisSdetdeelogn tt ed to
terminals within the wirel ess conmuni cati on

HO8P} onnenRefermusto) Fignd. acdleskidingampfian wehadieof pdrangmitter
%% i ond1 RRH Pfec dl%{ g(s?eﬁﬂ%o%t 'MEM@J Aeygibem Ws %sg!a%at ad

ransmitte an aspect,
aepmigert dystem 100 traéfii gdath for a/\humbemfgdﬁta bteearrﬁf BrpTeddEd) from a

s (TDMR) i.s generated. ,The secon cqui sition pi
3@“@ HANTCE SR T Napymie (EX €3{81 BFREESOR g% £ %ﬂmsnt Sich data
SE&HP!s tfa‘ﬁ@tﬂh{etd)ﬁrver ") ]f@%e%ﬁggﬂgnsﬁﬁ%ﬂtéhlta' PR Bkd I?‘Bcesgcﬁ’rglb%rmats

generated utilizing ohe or nore of the aspec
daks rant ededdsovethe Theid datasfor egdpudagi sticam bpsddain spaghallar coding

n be scr ont nts o cond acqui sition
S SR ERG ] gt 0N A7 bbuile 088 3FE" L ooegl

0] thimg %&Bélld%léf&fb Bh gt sErlefiiah wﬁﬁu}ﬂ&&d ith pil
Eg?elred to %s ' a?enerasted fﬁé thlﬁ with priet

detq umsmgtq)liihMptpﬁmq@anThmnl ajdataas weigakbne snovindatelpytonethat is
Srocgssgpln aq<0 80/W(I)1719§n]h6er gI%r %nys%g 4 %%h r%celver system to estimate the

channel response. The multiplexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK,
QSPK, M-PSK, or MQAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each data stream may be
determined by instructions performed on provided by processor 830.

[0091] The modulation symbols for all data streams are then provided to a TX
processor 820, which may further process the modulation symbols (e.g., for OFDM).
TX processor 820 then provides NTmodulation symbol streams to NT transmitters

(TMTR) 822a through 822t. Each transmitter 822 receives and processes a respective
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ﬁS@@I@L and possitl@nther channel characteristics, and provides these quantities to a
processor 870. RX data processor 860 or processor 870 may further derive an estimate
of the "operating”" SNR for the system. Processor 870 then provides channel state
information (CSI), which may comprise various types of information regarding the
communication link and/or the received data stream. For example, the CSI may
comprise only the operating SNR. The CSI is then processed by a TX data processor
878, modulated by a modulator 880, conditioned by transmitters 854a through 854r, and

transmitted back to transmitter system 810.
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various means. For example, these techniques may be implemented in hardware,
firmware, software, or a combination thereof. For a hardware implementation, the
processing units at a transmitter may be implemented within one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable
gate arrays (FPGAs), processors, controllers, micro-controllers, microprocessors,
electronic devices, other electronic units designed to perform the functions described

herein, or a combination thereof. The processing units at a receiver may also be

implemented within one or more ASICs, DSPs, processors, and so on.
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transmitting the first acquisition pilot 908. In accordance with some aspects, the first
acquisition pilot can be carried within a superframe preamble.

[00105] In accordance with some aspects, included in logical grouping 902 is an
electrical component for producing a second acquisition pilot 908. The second acquisition
pilot is sometimes referred to as TDM2. The second acquisition pilot can include a
sequence that depends on a sector identity. The second acquisition pilot can be carried
within a superframe preamble.

[00106] In other aspects, logical grouping 902 also includes an electrical component

for creating a third acquisition pilot 908. This third acquisition pilot can also be referred to
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blocks, which may be functional blocks that represent functions implemented by a

processor, software, or combination thereof (e.g., firmware).

[00111] System 1000 includes a logical grouping 1002 of electrical components
that can act separately or in conjunction. Logical grouping 1002 can include an
electrical component for detecting a first acquisition pilot 1004. The first acquisition
pilot can be carried within a superframe preamble and can be referred to as TDM3.
There can be at least three OFDM symbols in the superframe preamble. Logical
grouping 1002 can also include an electrical component for using the first acquisition

pilot to obtain system determination information 1006. The first acquisition pilot can
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&7 Ql%trlca'lfb%nﬁ%ﬁ&{t)for deracting altlﬁmd eqnditash piot A iich bh be referred to
processor or external to the processor. [00101] It

ahbRIMI - bEherbird dcquistion pidotcamiuligate cxahis il slepath aiped in the
E%s‘fl{lﬁe& Batal d%gﬂ}aat h@d?s e ithrs?&%]]msﬁ%n%lott Ys%%lsarﬁﬂ]@& b}n@éﬁtends of

e transmtte e dacce nt or acces
thersaeondl acquibitido @donotdisteguish ecovsrs.ulThe fizse, Sécomld ad third
redetern1a$d bl ocks of subcarriers, tinme  periods,

) Qr
BRaERoes ean b prsCaTBBRERE QY STbAISEr SPRITFLRNEDM symbols, or
tQBAZorfitRerest 11  ustrates a system 900 for

conmunicating infornation in a wirel ess
hidini cat Addsioealy, spyiere 1000 Sysinelnd®@Mamenry 18832 thet etains
| eas artlal a base ,st.ation is t
LSeioPS RS intsiins SuaCRE Sl L&z foiyBortch oo, 1006,
i1 00 4l 1090 of Yiket E@RFdnchtsOOHSile Makvehs MM R teh ki1 &4 fn@fh@ky 1012, it

bl ocks that represent functions inplenented by
priobe saderstogdhahaneor roeresd gisciel eomponented P04, e10@6 1008 and

Ebﬂﬁm@rgkg“&%gﬁ%%%%gyr.ca|900 i ncl udes a | ogi cal

gr oupih conponent s t hat
[00115] It is understood that the specific order or hierarchy of steps in the

processes disclosed is an example of exemplary approaches. Based upon design
preferences, it is understood that the specific order or hierarchy of steps in the processes
may be rearranged while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

[00116] Those of skill in the art would understand that information and signals
may be represented using any of a variety of different technologies and techniques. For

example, data, instructions, commands, information, signals, bits, symbols, and chips



can act separately or in conjunction. Logical grouping
902 can include an electrical conponent for

w@emsnaBicng a first acquisition pilot 904, whiPk¢T/T82007/082209
also be referred to as TDWB. The first acquisition
pil ot can include system determ nation information.
The second acquisition pilot can indicate a cyclic
prefix length used in data transmtted, whether
thahohy baofercoecdabyoughews rﬁlm@owp deseription gy e ir¢prz®dted by

%lga(%ﬁsé rﬁglg}gli;f eldllescgropgagﬂetpcl ivea rﬁ@.}gngtlg Elﬁléi'sfo ?‘%wilgg, optlcal fields or
patibichrlaff Sotb@hes] thefcd0104] Al so included in |ogica
?rougfng 902 is an_electrical conmponent for

i tt i Bosered skillrseuld Eethes pprregiatsithasthapgious Hlustrative
gz:éfc(ﬁ{ frpee E)ﬁé&d{lfés X ggué‘%pg ﬁ%%rltﬂnl? gtefg% i&trivRGH %hgﬁhég{n% with the

can carri a superfrane prea
[:Iﬁﬂdiﬁﬁﬂenﬂs nlistsed davmenay bhingdemcr@specélsetranitchardeare] computer
i ca gro ping 9 is an electrical conponent for
eq Hgom g@&eﬁwé@&u Lo elegily H[“ISES't‘te dyjs Intorphangaabilly of

H%Wal%' Jn'd%@ftw@fel Qhridud 1%%&%%15&{63{5rﬁgcﬁsomﬁaufg%ults and

The second acquisition pilot can include a sequence
sthipt have heerddesonbal abewe gcnelra:lbfrmltttyrls oftiecisfnomehality. Whether such
ﬁﬁ%UISI |on | ot can be carrie a sup

(R ey o S e Suoag B b Ear

gﬁﬁlcﬁﬂlépaﬂdrk{élsigq%nﬁfhnﬁk ffpdstd 8h tEQIRAMERktend. Bkilled artisans may
creating a third acquisition pilot 908. "This third

wepjeinsitithe ﬁessrlb@i fupettorgligoinberyied weye@r p@ﬁh\mrtlcular application,

008/ 070 16 P 2007/ 082 1. The third
R R RS Re e TR i dos SR disa e ifore from

s@oﬂb&j}dﬁéﬂﬂekbnt@fscm@@éatl on and a cyclic prefix. In
accordance with sone aspects, the third acquisition

H0183] can Bhe waiqus ddusiiativg logicakblpelsss pedulepraad srts described in
EAOL0Ldn \ﬁlt%g%%ﬂo\ﬂ%y t§ 1saggédtﬂe%fﬁ‘|n{a be“?{;n'ﬁfeqﬁ{ee'n?e?llrog tperforrned

conponent can include one or
s/ethcargénerahpmpbuergiommj sdigitalnsigial pﬂosesmr (D8P )sarpgrplication

BB GBS B 5 T SEEBHRTHIE E1if ey (FPGA) or other
PRAHIrBh B TRl IR, IRERISORPE BisAIY 6L RlrSEAMARGRS

n-accordance w th sonme aspects, hogonal
s@upEr0Bsoany cotmibiinatied therére d@slgmlgtomatfoge theeflnoegonadescribed

ifferent f qr the fi T second
g eal ﬁ‘e’?rt?ﬁ BURSeS pmgsgal( %DNEA Mlgﬁ‘?l’@%%“or ?ﬁ%%altmatwe the
PRELRDERSY BE ahNEonvbhkidi] ?&Gé’ds&' CoRbIRE, | RlerRbBrSIRY, or state
orthogonaY wi t'h respect each other. The first

a@qlmngu A mwegmrmayoeéw beaimpderagrhe ok wmtumtmwi compiitieg

iR o FeP hRo bR PP bR B fonr @ ER AR batimeat o1
ﬁn@r@plbeéss&tsb@&l’ drinfdre QflCIbbﬁ)cessors in conjunction with a DSP core, or any
other such configuration.

[00119] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other

form of storage medium known in the art. An exemplary storage medium is coupled to

the processor such the processor can read information from, and write information to,



acquisition pilots. [00108] The first, second, and

third orthogonal sequences can be non-consecutive
WORDRoINHO0l s, consecutive OFDM synbol s, or PCT/US2007/082209

conbi nations thereof. In same aspects, there are at

| east three OFDM synbols in the superframe preanble.

[00109] Additionally, system 900 can include a nenory

914 that retains instructions for executing functions

Hestrhg mediwmt Hn gheeddternatiat, thostpruge medi@omay Do dntegroD®, the

910, and.912 or other, c onent.s. Wil e.shown bei n

BPe Rl R p@atyng I SREL RO S R RIEPE BRI anhsIC

¢ r&¥iddMratisef teBhi@EL MheRd al&AMRR0 R prod8dor Hthe Bage medium

910, and 912 may exist within nmenory 914. [00110]

fiay) residy 4s|disgsete s@rBROnENEH I paKertownntlor recei vi ng

AP o0 B 5o SEATILERL IR B
tiebia 418/l perdoh skiletl on the agap mekicat ask thb dicssytstiioshOOVarius

represented as including functiopal blocks, which ma
B@dﬁgﬁE?IiS&HéllleS%F@gR‘imteﬁg‘thr reaulyrappaisat todhese skiffed T the art,

hr%&’ﬂh@ %Fﬁlé(r{gdpérméi@es dUFRES ﬁé@{nond%?ﬁﬁ éﬁ%ﬂi@d tcPBthSPémM&ﬁlhbﬁQ without

t here ., firmwvare). yst em 1000 1 ncl udes
deflaogpgcfadm ghosppiitng st@Bfahe diseosure.c Bhuss dregoerent discloduat is not

8528 SRR A S e BB b B e LR IR wids
sefpeebhdided wWitlf the Pﬁﬁélidie§ bhd AoVePFdaQlresl@@doscdMerdin. I st
acquisition pilot can be carried within a superframne

ahbl e aher Tsitvizec maplemeetdtion thsteTimngues desreibed berginpmay be
at | east .three synbol s in & he. superfra
BhutafRbe MG G Y B gu o iR RA o0 BT g e
alneeibrd desdrited Mo NThd @ftvkisé Betek Ay elstdre@BOeMbiyl 1its and
pilot to obtain systemdeterm nation infornmation 1006.

Trreuted by tpregegiars i Thomepphomitany Wwmresruydidin the processor or
BETASRIRT 982209 1n ARich0GLEPLR BASHIRLOHREY QIBHS the

asynchronous operation i s utl

ptoptyr thpRightvatoud mearisiak izledbwnnehd@t. fr equency re-use
i S ilized, or comhi nations hereof. [00Q112]

mﬂ’a?%h onal MPIeRveRHPRAPEER 9 %eﬁf&qué%ﬁcr&egL}}slieﬁbmmé%
RSBty e, A thodl SFaFdiGabr SARRAPSFRIC QLR sahdANG 2
second acqui sition pilot 1008 using a sector

brogoitnimre gigsind/Pn engeewimg tedgujuss.t Tlontepn ["attickeard nipmufacture” as used

efenriﬁ t s TDM2. Al'so included in |ogical groupin
5 it iernlsd I ensoun wemRTHIERE 6t s Fandpy sgrmptter-
tdagatflé HSticAeics idr nRdia. Fdr @kamkPIdOcontfiferfrbidble media can include
acqui sition pilot (TDM3) can be correlaplnglut|I!Z|ng '
betfase nettlinpited to magnetic storage devices (e.g., hard disk, tloppy disk, magnetic
strips, etc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), ezc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, ezc.).
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information. The term “machine-
readable medium” can include, without being limited to, wireless channels and various
other media capable of storing, containing, and/or carrying instruction(s) and/or data.
[00123] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination

of components or methodologies for purposes of describing the aforementioned

embodiments, but one of ordinary skill in the art may recognize that many further



included in the second acquisition pilot (TDM 1).

Correlating the first acquisition pilot can include
w@orser@té ng usi ng FHT. I n accordance w th soneCT/US2007/082209

aspects, correlating the fi28st acquisition pil ot

i ncludes correlating using a PN sequence or phase

of fset obtained from the second acquisition pilot.

[00113] In accordance with sone aspects, |ogica

gerobipatmyns B00 pearatiins of vaidusdmbodimesiteat possable. Accordingly, the

0 nent, for detectjn t hi,rd acquisition pilot, .
AR ERAT o L5 o als ool briGetT R yf: mlitications and
Eiltioss thablIplitiah s€e of el Gpbeded Calfl] ToRReEtnt g edterm
used in the transmtted data. In some aspects, the

Finelydess dyuiediie pishershg datailed dssgrintion ea thsyelaiwt wishseray is intended
Iloﬂ?e 1381%91'{19 i e Sl k&geﬁﬁ“%rﬁ s 3 hc@%ﬁﬁﬁﬁgnis

e frrst, second, and thir sequences can be
mdTrpeesiseledt énvido {FdDIM astydmbidlogalovord Gm s e tiirhi Vartk¥rbidre, the term

synbol s, .or. copbinations thereaf. [00114] .
Adiap Pesddn eifherd @%ﬁ*ﬁ@ﬁd’&@craawnm drsdims inigaRt o o ¢ snon-
thatsivedai ns  instructions for executing functions
assocliated with electrical conponents 1004, 1006,

1008 and 1010 or other conponents. Wile shown as
bei ng external to nenory 1012, it is to be understood
that one or nore of electrical conponents 1004, 1006,
1008 and 1010 may exist within nmenory 1012. [00115]

It is understood that the specific order or hierarchy
of steps in the processes disclosed is an exanple of
exenpl ary approaches. Based upon design preferences,
it is understood that the specific order or hierarchy
of steps in the processes may be rearranged whil e
remai ning within the scope of the present disclosure.
The acconpanyi ng nmethod cl ai ns present el enents of
the various steps in a sanple order, and are not

meant to be Iimted to the specific order or hierarchy
presented. [00116] Those of skill in the art would
understand that information and signals may be
represented using any of a variety of different
technol ogi es and techni ques. For exanple, data,

i nstructions, commands, information, signals, bits,
synbol s, and chi ps WO 2008/ 070316 PCT/ US2007/ 082209

26 that may be referenced throughout the above
description may be represented by voltages, currents,
el ectromagneti c waves, magnetic fields or particles,
optical fields or particles, or any conbination
thereof. [00117] Those of skill would further
appreciate that the various illustrative



| ogi cal bl ocks, nodules, circuits, and al gorithm steps
described in connection wth the enbodinents
walc@sloses herein may be inpl enmented as el ect rpei/tS2007/082209
hardwar e, conputer software, or conbinations of both.
To clearly illustrate this interchangeability of
har dware and software, various illustrative
conmponents, bl ocks, nodules, circuits, and steps have
been descri bed above generally in terns of their
functionality Whet her suclCLAIMStionality is
' nteg as hardware or software depends upon the
BF% %3ppli cati on and design constraints inposed
on the overal|l system Skilled artisans may i nplenent
the described functionality in varying ways for each
bar t i duhethodfpitiapsmitiong infoayotatign drha wm‘pi%emnmum@mon system,
deci si.ons should not be interpreted as causing a
8%%%?¥Lﬁe from the scope of the present disclosure.
[ 00118¢nefhimg\edhirsOatguisitionSliloathiay €arti @ysR d¥t&@eKSation information;
nodul es, § circuits described in connection with
b enbodlnents di scl osed herein may be inplenented or
per { Ofihirte'he A RIRTAloPH 108 £rfARSAAAR A Ll
si gnal "processor ? , an ‘application specific
torhmghizbtich gisteeli t (ASIC), a field programmabl e gate
array (FPGA) or other progranmable |ogic device,
di screte gate or transistor logic, discrete hardware
8 0MPORRNLS thofilof RAYm O WAL R ﬁﬁpaéqn?sﬁt%fplﬂ)@ & GRe \;/ﬁ’hln a
perform the functlons descri b herei'n. A general
pupedosee preanbksor may be a ntcroprocessor but in the
alternative, the processor may be any conventi ona
processor, controller, mcrocontroller, or state
BEChi MRe MAHIUQRERRSAN, Hﬁﬁmﬁb&@@&&hgfﬂﬂ emented as a
conbi nati on of conputlng devi ces, e.g., a conbination
of a DSRramg aasemmir@pmttegwpt that ipFludes 4 sogugyfee that depends on a
ec?or 1@ ?1% Arain e kEedtd AN St nC QP QG ER C\))vrlﬁnn superframe
ARG W TR T S 8?1% Sr PaRy'™® ‘Bt iver 'suth SUP
p&w&bguratlon. [00119] The steps of a nethod or
al gorithm described in connection with the
enbodi nents di scl osed herein nay be enbodi ed directly
n ha | f executed by a
%rocegg%?kﬁmdc?ﬁagﬁgbﬁ%ﬁﬁgg) the two. A software
nodul gencraingrassscatel aCQuM\dhr]ﬁn’Dﬁlyt intlhidsda sognoncg, thd%@/bends on a

PROM .neno EP nor regi sters,. hard
trgdpzwg% OE SREFGUN %n({ﬁ/ er@hcat)r%gv' wgtellbtf*eé SPGrREyiSItipR pHpt is

Qefmé&%tﬁﬁtea%@t&%é‘ﬁ‘émw n the art. An exemol ary
storage nediumis coupled to the processor such the

processor can read information from and wite
%nfor%gtio t.0,. VWO %O 8/,070316 . PCT/ US2007/ 082209 27
. ¢ method of claim 1, further comprising:
generating a second acquisition pilot that includes a sequence that depends on a
sector identity; and
generating a third acquisition pilot that includes a sequence that depends on a
bandwidth of operation and a cyclic prefix, wherein the first, second and third

acquisition pilots are carried within a superframe preamble.

6. The method of claim 5, wherein the third acquisition pilot is scrambled by

contents of the second acquisition pilot to distinguish sectors.



the storage nedium In the alternative, the storage
medi um may be integral to the processor. The

we@sesses and the storage nedi um may reside i PCHIS2007/082209
ASIC. The ASIC may reside3dn a user termnal. In the
alternative, the processor and the storage nedium nay
reside as discrete conponents in a user termnal.
[ 00120] The previous description of the disclosed
enbodi nents is provided to enable any person skilled

n the art .t e Qr use.t resent . di scl.osur e,
Uar i obEhsi el tESin e B CRER, Ak Fuitifengs erc non-
eﬁﬂemhMe@ngnm@@mbbg those skilled in the art, and the
generic principles defined herein may be applled to
ot her enbodi ments wi thout departing fromthe spirit
gr SC?H@m%{hotdrb? cE&'ﬂﬁ%l %B'lr fit thyﬁlﬂ s F&?d Bﬁ@ﬁﬁﬁtseﬂuences are
isclosure 1's no htended to m'ted to the
esrdoclitive IEDbygwibolker ei n but is to be accorded the
wi dest scope consistent with the principles and novel
features disclosed herein. [00121] For a software
9rrp| e@‘ﬁ@hﬁ%ﬂo%f clailf 1t GRBRIOHE %rg%é iLin6H n@trlg TBYd Btizing
i mpl enented with nodules (e.g., ced urg anctions,
amzlofsoseonf orthvongescfenoes he  f unct i ons descri bed
herein. The software codes nay be stored in nenory
units and executed by processors. The menory unit nay
be i ”’ﬂ’h@ﬁﬁﬂfo@%f‘é’la‘irﬁ@nw‘h&%npﬂh@@&%‘-f%ﬁh@gona%@qﬁéﬁt%k i Pset of
the processor, in which case it can be comuni catively
@des.o the processor through various means as is
known in the art. [00122] Moreover, various aspects or
features described herein may be inplenented as a
et hoTthe ARARH Rimal whkicinG ®nef suvenibasttthd £qusitig pilot is
standard programm ng and/or engineering techniques.
apEoxigrialy acerte] wberTigpefithaacquidtionlqised herein is
i ntended to enconpass a conputer program accessible
fromany conputer- readabl e device, carrier, or nedia.
For eXhompicthododriairhdr wheathaht Brshaduitoapilotiadivades a dygtic prefix
ﬁge not I|n1ted to magnetic storage devices (e.g.,
588 ugekiv daftgpyitted sk, nagnetic strips, etc.),
optical disks (e.g., conpact disk (CD), digital
versatile disk (DVD), etc.), smart cards, and flash
ﬂr&rm r Yhelewihod of @blirg 1, where@ihe tat abquisitioo pjlotkedicates wisther
Addi ti ona s ri ous.st grage medi a descri bed
Ruitonos S uisPRBai onsion BPbSaevi ces. andior ot her
machi ne-readabl e nmedia for storing information. The

term "machi ne- readabl e nmedi unt can include, wthout
b&i ngThe mcthed of glaimily whersin thhErshedquistied puelrindigaies wldileqr half-

La toring, containing, and/or carrying
Hﬁﬁ?xﬂ%¥g%9?§fggﬁzlor data. [00123] What has been

descri bed above i ncl udes exanpl es of one or nore

enbodi nent s. is, of course, not possible to
descr Fb@n@t}@ﬁwf sbiadi vapicw thofitst apistien pilot indicates whether

frequency re-use is utilized by a superframe.

16. The method of claim 1, wherein there are at least three OFDM symbols in the

superframe preamble.

17. A wireless communications apparatus, comprising;:



of conponents or mnethodol ogi es for purposes of

descri bing the aforenenti oned enbodi nents, but one of
woe@snays skill in the art may recogni ze that PERYS2007/082209

further WD 2008/ 070316 PCTBUS2007/082209 28

conmbi nati ons and pernutations of various enbodi nents

are possible. Accordingly, the described enbodi nents

are intended to enbrace all such alterations,

modi f kidaast omspranessonconiiigicd e crehigta firal dcquisitivinmpilot theecarries

of . the appended nt that..the. term
Ri e SBRRRE b Bu e et ECTe B b B R S
or t he nfeh@irfBeourBettd thehtTedss ohdpiRBekeek. to be inclusive
|n a manner simlar to the term"conprising" as

“conprising” is interpreted when enployed as a

ﬁ g ans Il“hé Wﬁ% y\@&ﬁ'mkﬂlcgtloﬁh %b@é? Ff Qﬁ%ﬁg Z ﬁ)lylbeir%lg rgfrgt far(%llﬁsmon

as Used T h either
pﬂ@hﬂﬁmﬁﬁdﬁﬂ@ﬁiaﬁ@mﬁﬁmﬁ:lﬁmﬁbb8X0|USIve or". WO
2008/ 070316 PCT/ US2007/ 082209 29 CLAIMS What is
clainmed is: 1. A nethod for transmtting information

ﬂ@ a %5 @/In%%s &Qm&'c%ds Pﬁ)éﬁ)ﬁ%ﬁ B tlaink ?mﬁéélﬁ Qhe at lcast one

generating a first acquisition pilot that carries
prosesson iddueraricoafiguwed fordeorrtt 4 gxpnd aydisiticarns vt thak mgludes a

the first acquj sition o, ter na S thin.the .
iitersedBe ERTi p caprhdhyerhersin thh et hsm SFOL gt
darriMn e8I gdpréﬁ{;an@é:ﬂgaﬁbltel on pilot is carried within a
superfrane preanble. 3. The method of claim1, further

conpr|3|ng generating a second acquisition pilot that
equence & hat

bé! cl u?“ﬁe WIelesy commpnications gﬁga%atga of Qla 1 ﬁevgheirel{l the at least one

ident i M o pi

pﬁl)bésls@ﬂls\ﬂlﬂtﬁ'ﬁr T&oﬂﬁ@i@cﬁfof denbRite PiceanbhRuistionhiRt ﬂﬁt hethdes a
of claiml1, further conprising: generating a second

%F‘c%fglil@l thatslspgnds on athsadwidde plepssationsad geneke pighk, wherein the
SR N S S D

21. The wireless communications apparatus of claim 17, wherein the at least one
processor is further configured to generate a second acquisition pilot that includes a
sequence that depends on a sector identity and generate a third acquisition pilot that
includes a sequence that depends on a bandwidth of operation and a cyclic prefix,
wherein the second and the third acquisition pilots are carried within a the superframe

preamble.

22. The wireless communications apparatus of claim 21, wherein the first
acquisition pilot is scrambled by contents of the second acquisition pilot to distinguish

sectors.

23. The wireless communications apparatus of claim 21, wherein the first, second,

and third sequences are non-consecutive OFDM symbols.

24. The wireless communications apparatus of claim 21, wherein the first, second,

and third sequences are consecutive OFDM symbols.



carried within a superfrane preanble. 5. The nethod of
claim1, further conprising: generating a second

w@e@aiosi3té on pil ot that includes a sequence thBECT/US2007/082209

depends on a sector identid2y; and generating a third
acquisition pilot that includes a sequence that
depends on a bandw dth of operation and a cyclic
prefix, wherein the first, second and third
acquisition pilots are carried within a superfrane

ea e. .6, The nmethod of claim wherei,n t.he third
DS & ol ohe test P MRS By Pt Ly Rorg Ty At
SELNMEbrAS e |1§getnlefalfbthilfzingtcﬁledif%tsbtrtﬁlﬂrﬁlbg@r&(PEéd’u%nceW)
2008/ 070316 PCT/ US2007/ 082209 30 7. The net hod of
claim5, wherein the first, second, and third

que - T
SEUCHRER A8, A0 FRARSEL: b SFPUA ERl s TPor
bhhogbnslegyescesisarset oftwalskcoddsye OFDM synbol s 9 The
met hod of claim1l, wherein the first acquisition pil ot
is generated utilizing one of a set of orthogona
§¢ quUeREERirelkls cot@uRRiid aB%arQﬂu@ bf‘?lgrm WF] Q1R dn b Ia@ntéeshbcamer

ort hogonal sequences 1s set codes.
Gﬁmewumbaquﬁbtﬁapmmxﬁmmﬁgmehmmamdmmtero@mb@annmeoanOm.
the acquisition pilot is approximately a center
subcarrier of the acquisition pilots. 12. The net hod

of. cl @h@\wlrele‘@@@drﬁﬁlﬁnffc&?olﬂ:s 'ab?irat@@ Gflblﬁirﬁ i1 PRvIRIdiRthe first acquisition
indicates a cyclic prefix length used in data

piletmahdatasadyclicprefph n@bmﬁ@dndﬁtaéﬂaaﬁrmttqd wherein the
first acquisition pilot indicates whether synchronous
or asynchronous operation is utilized. 14. The net hod

09, cl ahénwkelewﬁfrﬁﬂnﬁnfbﬁtﬁbﬂslap dra@c @BE1gink I PwlRidi@the first acquisition
i ndi cat es whet her hal f- ex operation is utilized.

pidpt incheatoserhiedigr BnchroaPws q_r asvmf%lphs enpaationgg ptilized.

acqui sition pilot indicates whether frequency re-use

is utilized by a superfrane. 16. The nethod of claim

3.0 wh&heimretchecemmaneications @eppdratik b€ el aiok DM veherdio tie first acquisition

uperfr reanpl e
pllot 1n(f cates whether hglf duplex operatlon is utilized.

31. The wireless communications apparatus of claim 17, wherein the first acquisition

pilot indicates whether frequency re-use is utilized by a superframe.

32. The wireless communications apparatus of claim 17, wherein there are at least

three OFDM symbols in the superframe preamble.

33. A wireless communications apparatus that communicates superframe preamble
information, comprising:

means for generating a first acquisition pilot that carries system determination
information; and

means for transmitting the first acquisition pilot to terminals within the wireless
communication system, wherein the superframe preamble include the first acquisition

pilot.



17. A wireless comuni cati ons apparatus, conprising:

WO 2008/ 070316 PCT/ US2007/ 082209 31 at | east one
wee@sessos configured to create a first acqui SPCT/U82007/082209

pilot that carries systems3sleterm nation information

and transmt the first acquisition pilot; and a nenory

coupled to the at | east one processor. 18. The

Wi rel ess communi cati ons apparatus of claim 17, wherein

B4r st Th@wineb'ss @QmmulpiicatifmSianaraﬁus p&daim 8hiwhegein first acquisition

19. The, W rel ess communi cati ons
B LT oP RGP E R b  pEEP N { he”ar | east one
processor is further configured to generate a second
acquisition pilot that includes a_ sequence that
d&pendbe Birclsseanpnicyiamsiapparatup ef epvn hdugbygrmprising:
acqui 651115 bgérlf:g&tm\%‘ &{J ei gglsm&lq;'ﬂ'a f’flatsl{ﬂeﬁlﬁ&r £ uence that
prea ess onnunlca Ions “appar at
dﬁﬁhd&dﬂasMﬁ@ﬁéﬁﬂﬁﬁhﬁdat | east one processor is

further copfigured to generate a cond acqui sition

pi | ot MeRR fof genctrimg ath 1r§ aerlieviben pifelthad dprdvrlss agRaugnce that
Qﬁﬁg&é IS Qb%dvﬁﬁﬁrﬁquﬁtl@ﬁ‘ gn@a EYGcire Y, §ftleoin ’Méq{r@ fecond and
t second acqui sition pil s carri'ed wthin a
theplkird aaquesifpone@ivitd ec cmed"ﬁh&mwa sepoeSgme proaobiccat i ons
apparatus of claim 17, wherein the at |east one

processor is further configured to generate a second
36qui $hé vR1cRY &&ﬁmhﬂl@andﬂa Fy&sﬁs 8f clalslyneRréiRdhe third
depends on a sector identi and generate a third
ayiAltsaTt Pits ispicrambledhby contmts atids sacosléqg@tns:léom hé@t to distinguish
&% %nds on a bandw dth of operation and a cyclic

ré? wherein the second and the third acquisition
pllots are carried within a the superframe preanble.
22. The wirel ess conmuni cati ons apparatus of claim 21,
wher el e PHsleps paypmusigefifng appasptup pF glein 34.sehcapip tgdfitgy sccond,

m‘hglat I ot to

%9 t|nS%?R%C&gg%ﬁgggggﬁgﬁﬂ#(ﬁhéwﬂgFﬂgg contmuni cat i ons

apparatus of claim2l, wherein the first, second, and
ird eque ces are non-consecutiye OF ynbol s.

%1 W PENES ST AR ERHaTS ﬁgpaaﬁtﬁépﬁ@lagn gM V&hlea?lﬁqﬂzelﬁrst second,

Ml?{h%@eﬁdéﬁcés'arréEonséﬁﬁi%‘é)FDlﬁ Wbl d sequences are

consecut 08/ 070316
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39.  The wireless communications apparatus of claim 33, wherein the first

acquisition pilot is generated utilizing one of a set of orthogonal sequences.

40. The wireless communications apparatus of claim 39, wherein the set of

orthogonal sequences is a set of Walsh Codes.

41. The wireless communications apparatus of claim 33, wherein a center subcarrier

of the acquisition pilot is approximately a center subcarrier of the acquisition pilots.

42. The wireless communications apparatus of claim 33, wherein the first acquisition

pilot indicates a cyclic prefix length used in data transmitted.



25. The wirel ess communi cati ons apparatus of claim 17,

wherein the first acquisition pilot is generated
waieooBiozi3mg one of a set of orthogonal sequenceBCT/RB82007/082209

The wirel ess comruni cati ons4apparatus of claim 17,

wherein the set of orthogonal sequences is a set of

Wal sh codes. 27. The wirel ess comuni cati ons apparat us

of claim 17, wherein a center subcarrier of the

4&qui $he ivoneleps panmiigicatigms erparatue bfclaing dhtvelrcrgin Bedirstiagquisition

of th cquisition pilots. 28, The wireless ..

Bl RSt ainap fichspnsahiis BB St

first acquisition pilot indicates a cyclic prefix

|l ength used in data transmtted. 29. The w rel ess o

tbmuhhe vitclsss cappapisetinns gppaptap af dlzim dheyharein thedirst acquisition

] . 1Skt oIk LndL cat es. whet her synchronous

bl Tl uiEic B dBbleR oL L™ 30, The

Wi rel ess communi cati ons apparatus of claim 17, wherein

the first acquisition _pilot indicates_whether .

Al f - ar[JToWéfﬁleéb%}f%@P%lﬁatﬂ%lS GPPITRe af 33111.1 3 rehefgip hedigt acquisition
. ; . of: cla 1 the

D e B A R oy

re-use is utilized by a superfrane. 32. The wi rel ess

nmupnj cati pns appar.atus of clai 7, erein there
Zf et hy Suefs PBan Br4S SRS Of Heirh &5 openp (Hip re ot leas
M &20PD&1 s3Rbol Ainvhé ShR$FaROPRUMbEAL | ONs appar at us t hat
comuni cat'es superfranme preanble information
conprising: nmeans for generating a first acquisition
Qj7l ot Atc%%% car roi %gm?%)(sc{u%pwcget %Eim nation information;
and nBans ror PrEansd e I'fig PRESPr st acqui sition pil ot
to tesgbMphtdr-Wallfl & niciRmbdiBhr@Sse: conmmuni cati on
system erein the superfranme preanble include the .
first acqup@etfpbﬁauswig@é{e_ast\me TOWRPGY tPcrgate a first acquisition pilot
PCT/ U - 4. i e conmuni cat i ons
apparg%g%%%%§§%%?h$%%?ﬁﬁ%gﬁgﬁﬁm@%@%%ﬁg%quisition
pilot is cesdeifedcansingitic & [saspend ¢ommt@rte aoilos.thSbrst ddymisition
Wi rel ess comuni catjons apparatus of. claim 33, further
conpr P @ﬁ@?mn%%%ﬁgﬁkwﬁﬁ@%ﬁé &% FHYMHMIERIB S G- Ui si ti on
pilot that includes a sequence that depends on a
sector identity; and neans for generating a third
acquisition pilot that includes a sequence that



depends on a bandw dth of operation and a cyclic
prefix, wherein the first, second and the third

W@ e@aioxi3té on pilots are carried within a superPCHIS2007/082209
preanbl e. 36. The wi rel ess3sonmuni cati ons appar at us of
claim 34, wherein the third acquisition pilot is
scranbl ed by contents of the second acquisition pilot
to distinguish sectors. 37. The wirel ess
¢S mMmuAi eiatlesreomappagadivn sppfratub.aiompdidinginher ei n t he
first, second d third sequences are

non-C%Rgggﬁ?fg%ﬁ%£5Wﬁgynbols. 38. The wireless

comuni cat p@fesat@pFiast abyisisiBbn plled thAtZArri dOR Gt @h etch@ination
first, second, and third sequences are consecutive

OFDM Byiousetien; @9, The wirel ess conmuni cations

appar at us -al reln t f.i QU] SLti:

o ot i 5 grspPh e, AR toR phibibinfhots SR B i
or t hoganaungetpressem; add. The wirel ess communi cati ons
appar at us of cla%f1sg, wherein the set of orthogona
sequeh &EE9TY counled todhe PRCEHOodes. 41. The wirel ess
comuni cati ons apparatus of claim 33, wherein a center
subcarrier of the acquisition pilot is approximtely
49.cenfanctbod taredeering infoinmtian qui siitelsn cninotsatiet®. enVhienment,
W rel.ess communi cati ons apparatus of claim 33, wherein
tHBPHY&st acquisition pilot indicates a cyclic prefix

| engt [ 1 i d. WD 2008/ 070316
PCT/Cgﬁ%g%?%g%%%g&ﬁ%ﬁgﬁgﬁ&#%gpmﬁreless conmuni cat i ons
apparwitizsgohe Gisanemusitionyéat ¢ obthinesy$temsictaumanation information.
pil ot indicates whether synchronous or asynchronous
operation is utilized. 44. The wrel ess comuni cations
appar Theimediod@lf @laim 39, wikreinefingt ddqeisftiongtiloasqairsidtwidrin a
gilq; indica% s whet her hal f-dupl ex operation is
AT RaPI 48 °The wi rel ess conmuni cat i ons appar at us of
claim 33, wherein the first acquisition pilot
i ndi cates whether frequency re-use is utilized by a
§lper Thamethod®f clhire 43i whéremsthe intaeduisitioropidot appiadeatsysiem
gf cLaunlas wherein there are at |least three OFDM
VREYPLGRfRmaioher f r ame preambl e. 47. A conput er
program product, conprising: a conputer-readable
medi um conpri sing: code for causing at | east one
ednputbe methodrod ataem & 91 further eapoprissig i on pil ot t hat
carries Pysten1deéerninatiop I nformati on; ﬁnd'
correlating a second acquisition pilot using a sector hypothesis; and
correlating the first acquisition pilot using information included in the second

acquisition pilot.

53. The method of claim 52, wherein correlating the first acquisition pilot comprises

correlating using FHT.

54. The method of claim 52, wherein correlating the first acquisition pilot comprises
correlating using a PN sequence or phase offset obtained from the second acquisition

pilot.

55. The method of claim 52, wherein the first acquisition pilot is scrambled by

contents of the second acquisition pilot to distinguish sectors.



code for causing the at | east one conputer to convey
the first acquisition pilot totermnals within the
WOR08I0&s8$6 comuni cati on system WO 2008/ 070316PCT/US2007/082209

PCT/ US2007/ 082209 35 48. Aew rel ess communi cation
apparatus, conprising: a processor configured to:
generate a first acquisition pilot that carries system
determination information; and transmit a the first
acquisition pilot to termnals within the wirel ess

P ocedbep ey oTKRE Tho Ao PRI ARG Dbl b dfivon pior

WhERIESS th6eNa0401s&fin (108 indituick @B tprefixdemEe iiset MPthe transmitted
detecting a first acquisition pilot; and utilizing the

flatp.st acquisition pilot to obtain systemdeterm nation
information. 50. The nethod of claim49, wherein

first acquisition pilot is carried within a

Super Thanwethpd efethiness, Sherelintherfesthadond, ant @iird ¢Quences are non-
wherein the first acquisition pilot includes system
8@§@?ﬁ?ﬁ£ﬁﬂ8ﬂsVW@8Enation. 52. The nethod of claim 49,
further conprising: correlating a second acqui sition

pilot using a sector hypothesis; and correlating the

58.r st Theguihed vf dainp’l, etheresn thg firstf sacmad, iaod thinkdeqdades are

the seco cquisjtion pilot. 53. The nethod of claim
gﬁpeﬂﬁﬁ?gﬂﬂmgﬁgp@Pgting the first acquisition pilot

conprises correlating using FHT. 54. The met hod of
claim52, wherein correlating the first acquisition

p?.| ot Thompihpd etclaiontt, eihgrdimtherssirp gt lgagorhree GFEN eymbols in the
BP%%ﬁmgfﬂ%gt %btained fromthe second acquisition

pﬂ1o{. 5B mﬁe‘nethod of claimb52, wherein the first
acquisition pilot is scranbled by contents of the

second acquisition pilot to distinguish sectors. WO

o008/ @h@@f@od)gﬁqlggg&; whegppthg first acquisition pilot indicates one of

whether synchronous or asynchronous operation is utilized, whether half-duplex
operation is utilized, whether frequency re-use is utilized by a superframe, or

combinations thereof.

61. A wireless communications apparatus, comprising:
at least one processor configured to detect a first acquisition pilot and utilize the
first acquisition pilot to obtain system determination information; and

a memory coupled to the at least one processor.

62. The wireless communications apparatus of claim 61, wherein first acquisition

pilot is carried within a superframe preamble.

63.  The wireless communications apparatus of claim 61, wherein the first

acquisition pilot includes system determination information.

64. The wireless communications apparatus of claim 61, wherein the at least one

processor is further configured to correlate a second acquisition pilot using a sector



36 56. The nmethod of claim52, further conprises
detecting a third acquisition pilot, wherein the
wo boog@7@eqiui sition pilot indicates a cyclic predi/Ks2007/082209
| ength used in the transm Bred data. 57. The net hod
of claim56, wherein the first, second, and third
sequences are non- consecutive OFDM synbols. 58. The
met hod of claim52, wherein the first, second, and
hynothbsseqd eordstc thedirstzgagsison pia vGRDIM feprrtion snclueled irthe second
gﬁ%ﬁn ]ﬁ%’ &l aim49, wherein there are at |east three
ols in the superfrane preanble. 60. The
nmet hod of claim49, wherein the first acquisition
5 | ot Eh@%&?egféorﬁlﬂﬁnlggtlon%g{)ﬂ?ﬁls %Yﬂﬁ% BAQVRrGh correlating the first
asynchronous operation 1s 111 zed, et’her
mamﬁﬂquMeMxmqnseamnﬁmnn@1mﬁguﬂfﬁd, whet her frequency
re-use is utilized by a superframe, or conbinations
thereof. 61. A wireless conmunications appar at us,
6OIPT THE Rekele cdrf@hic/hs Qf)%ﬁ@t%@ 8f clﬁﬁ’ﬁ‘ b, %&Qn E&Telatmg the first
detect a first acquisition ot and utilize th
aqqusttloacpmiui GDIHtpl’IBﬂS qwﬂebttlng asogtadiM seyshemrdda ey miﬁfwabbt@med
nat i on; merory coupled to the at |east one
b §§%Pn §§B“$H8HR} el ess comuni cations appar at us
of claim®6l, wherein first acquisition pilot is
carried within a superframe preanble. 63. The wirel ess
6Bmmiﬂh@: witclsns cappuniaetions gpparhiab af eaim aheylsrein theefirst
cOui: Sj tion .
b B 8y B B LS S RS S AL IP b i
Qkuﬁk&lﬁ]ﬁl, wherein the at | east one processor is
further configured to correlate a second acquisition
pilot using a sector WO 2008/ 070316 PCT/ US2007/ 082209
gg hy@ﬂé G/%% leSs e ?An@tagPJrgt% Bf Eﬁ 8% %e?élh 'tl?@at least one
pilot using Tnfornmation in d e 'secon
pogessst isiforthgp chmﬁgur&ﬁto deleet withried mﬁlsﬂmmmlnt odter@mshe third
a aratus of claim®6 rein correlatin flrst
149 P msiiqadss acy Hr%‘@glee%h Heqddp thedrag ﬁfﬁg B
The Wi rel ess comruni cati ons appar at us of cIa|n164,
wherein correlating the first
69. The wireless communications apparatus of claim 68, wherein the first, second,

and third sequences are non-consecutive OFDM symbols.

70. The wireless communications apparatus of claim 68, wherein the first, second,

and third sequences are consecutive OFDM symbols.

71. The wireless communications apparatus of claim 61, wherein there are at least

three OFDM symbols in the superframe preamble.

72. The wireless communications apparatus of claim 61, wherein the first acquisition
pilot indicates one of whether synchronous or asynchronous operation is utilized, whether
half-duplex operation is utilized, whether frequency re-use is utilized by a superframe,

or combinations thereof.



acquisition pilot conprises correlating using a PN
sequence or phase offset obtained fromthe second
W@e@aioxi3té on pilot. 67. The w rel ess communi caPCDNS2007/082209
apparatus of claim 64, whesgin the first acquisition
pilot is scranbled by contents of the second
acquisition pilot to distinguish sectors. 68. The
wi rel ess conmmuni cati ons apparatus of claim 64, wherein
the af wigelsts comemumgadions spardtes thafrepravessunérigmegdcantble
d?te i a third. ach|S|t|on pilot, wherein the third
glgﬁﬁa¥%ﬁ%ﬂ?3ﬂs indicates a cyclic prefix |length
used hRaksrer HEdaER 4 fiSthddalstionglot; g Wi rel ess
communi cati ons apparatus of claim®68, wherein the
f i r stmeane d@ndilizingribe fitsit naljussetgpnepibe o alptem system determination
NeonseRsecuti ve OFDM synbol s. 70. The wirel ess
comuni cati ons apparatus of claim68, wherein the
first, second, and third sequences are consecutive
DM t
%par Z gg/%]gfe‘ss 1? @?at‘m\ﬂs] %&)}2 §tu g?[gﬂ% ?2 \J\él?er??cﬁel ﬁr§t acquisition
pﬂMﬁecﬁﬁE&h&&nﬁthmﬂhnmﬁ@fﬁnbhrfrane preanble. 72. The
Wi rel ess communi cati ons apparatus of claim 61, wherein
the first acquisition pilot indicates one of whether

nch :
et hor R o Py R 8 LR 13 b epa
ficqaapitgorcpilat éxahgtes spstert idbicpeciatign mfesupéanfir ame, or
conbi nati ons thereof. W 2008/ 070316 PCT/ US2007/ 082209
38 73. A wreless comunications apparatus that

rECel YRS w%rgl%% &ﬁﬁtﬁﬁn@ét?d’i‘ﬁ%ﬁaraﬂu@ bPEITR 79 rfurtﬁ&%hig%ﬂsﬁ%

nmeans fo etecting a first acquisition pil
meanandans fattcotrelziimga sdeend adqaisitimquliosudingdn semtdr <h§rpditbes15 and
obtain sy etenﬂ%ﬁatlon Informatiaon

Wi r el BEES f%ﬁﬂliﬁ MingNoHE! apgpitiap @ Otd%sm&l%fpmlaf@n 1@9E®Pélllhthe

ﬁ&%ﬁ&wﬁﬁ%ﬂkﬁhﬁk@n pilot is carried within a
superfrane preanble. 75. The w rel ess comuni cations

apparatus of claim 73, wherein the first acquisition

| ot | t em det t
Phre i PO e T AEP AR P ERALT gF Wap rborting the i

hagutshRh pﬂ@fﬂiﬁﬁp?is@@corrdl@ﬁfg%sﬁ%mfwr relating a second
acquisition pilot using a sector hypothesis; and

78.  The wireless communications apparatus of claim 76, wherein correlating the first
acquisition pilot comprises correlating using a PN sequence or phase offset obtained

from the second acquisition pilot.

79.  The wireless communications apparatus of claim 76, wherein the first
acquisition pilot is scrambled by contents of the second acquisition pilot to distinguish

sectors.

80.  The wireless communications apparatus of claim 76, further comprises detecting
a third acquisition pilot, wherein the third acquisition pilot indicates a cyclic prefix length

used 1n the transmitted data.



means for correlating the first acquisition pilot
using information included in the second acquisition
wW@R080703T¥. The wirel ess communi cati ons appar apCEUS$007/082209
claim 76, wherein correlatidmg the first acquisition
pil ot conprises correlating using FHT. 78. The
W rel ess communi cati ons apparatus of claim 76, wherein
correlating the first acquisition pilot conprises
8brrellbg Wﬁgles&qumgmanimi@e gprearetes of clphale whtfegethe first, second,
obt ai romthe seca tion pilot. 79. The
it B dSSousaiain B RS R R B i m 76, wher o n
the first acquisition pilot is scranbled by contents
of the second acquisition pilot to distinguish
8%t ol Be waplessreanpiedtions appavaitn PLaaimots wAgtsir tie digstosecond,
1 t ishg a third
%%g%ﬁ?ﬁgwgﬁ&%EFggmﬁMﬂgﬁé%ﬁﬁmﬂ%&ﬁﬁ%rd acqui sition pil ot
indicates a cyclic prefix length wused in the
%rans jtted data. WO 2008/ 070316 / US2007/ 082209 39
THBC WTEIPeuNREHAINE APPHHES aldaira iy @hsteiny sicrArgat least
t ird sequences are
R L ey BRIk el ess
connunlcatlons apparatus of cla|n180 wherein the
seco and t uenc nsecul

g:E)MSt EQWHF SS %ﬂm’]’lﬂga n'SélP %tu%g ’?aw ghea t HL A& acquisition

PHRAhAEMSs &{e St cfef JynchRR6E! & atsl]‘@h?on@ﬁﬁol%ratio%e§ fitilized, whether
hree OFDM synbols in the superfrane preanble. 84 The

half-diplss omm’qimms catipeh shapeafrequescofe- @Seaii Hiilizd bytrerugpiframe,
torhce0 f‘t'nr Suons?h%reo%' tion pilot indicates one of whether
né%ronous of “asynchronous operation is utilized,
mhether hal f - dupl ex operation is utilized, whet her
frequency re-use is utilized by a superfrane or
Ednbi NRONBIECT PRRGTEBIPTOBSE cAMPENPEt er  program product,
conpr ﬁﬁgp medi um conpri sin
m ?%blﬂ uter-?eaﬁ@rﬂ? erﬂfun{ go §11? m g.

code ausi n east uter to di scover a

first acquogé fdr%ﬁuﬁhé AMleast BRTcHRfIRer O diseavts iaTsttdequidition pilot;
| east qne conputer to obtain system determ nation

information with the first acquisition pilot, wherein
the first gétdrhtidiffthRiat Rbst one computer to obtain system determination

information with the first acquisition pilot, wherein the first acquisition pilot
indicates one of whether synchronous or asynchronous operation is utilized,
whether half-duplex operation is utilized, whether frequency re-use is utilized by

a superframe, or combinations thereof..



i ndi cates one of whet her synchronous or asynchronous
operation is utilized, whether half-duplex operation

w0 gooa7dsieed, whet her frequency re-use is utilP@EUSI®Y7/082209
a superfranme, or conbinatiams thereof.. WO 2008/ 070316
PCT/ US2007/ 082209 40 86. A wirel ess communi cati on
apparatus, conprising: a processor configured to:
detect a first acquisition pilot that includes system
8@t er fi wialessreoninmfracatiat iapperatuptcomprieingt he syst em
detern1nat|on i d in the first acquisition pilot,

and a Rgﬁ%%@f%) ﬁPE%‘Po t he processor.

detect a first acquisition pilot that includes system determination
information;

interpret the system determination included in the first acquisition pilot,
and

a memory coupled to the processor.



