METHODS AND APPARATUS FOR MEASURI NG COVMUNI CATI NG
AND/ OR USI NG | NTERFERENCE | NFORMATI ON RELATED
WARRZI@ATT ONS [ 0001] The present applicati on cPei/ms200e71821
benefit of U S. Provisional Patent Application S N
60/ 816,281 filed on June 23, 2006, titled "ULTRA-H GH
DATA RATE (UHDR) FOR MOBI LE BROADBAND W RELESS
ACCESS"; U. S._Provisignal Patent lication S.N.
60/ 815, GMETHQ@S)AND#&P%RMS OR MEASNBINYGH
AL LOCU OMMONIC RTINS ANORASING ITEREERKENCE
U.S. Provisional PatentNJpOR TPON- N. 60/ 815, 773
filed on June 21, 2006, titled " SUPERFRAI\/E STRUCTURE
FOR W RELESS COMMUNI CATI ON SYSTEM " each of which is
her eby expressly incorporated by reference. FIELD

kﬂ%}Eﬂgg)pHﬁj&i&g 'Sments are directed to wirel ess
and apparatus, and nore
trh e i.
oI el AN LA AR 405 mprpagen

2@phitutios SN %O/&I)@ZSinﬂBle@ aN guikkeI30 080 @ tl}ﬂé@VHLERtA ABBADAYA
whi ch a mj orltl%g Eeo | e worl dwi de have conme to

R iR F AP YR elehp T 66 (Hadve: U,
PRSP PREA( Cép}%% SIS K RONG5 foll ﬁ'lélibcﬁ AGE 242 Cpﬁ%eﬁtled

consuner nee to inprove portability ah
tRANEWHITE AMN@CATIOBEXR | \WRELM@OMMI)JNEEIATIION SYSTEM";

nopj | e devi.ce such as ceII r tel e ad to.
st PERSS PRERmABR G HonS Bl S SRR o T 2178006 tited
tS@PERFRAMID STREICEIMTBRE §W‘V&§RELE§§ domingaN WA@I@N RSISTEM "
as easily updated as the cellular devices that

cavimof wheelt is heteby expressly indsrpoitéd ey héartnae. capabiliti es
expand, it can be difficult to maintain an ol der

iyée ess network systemin a manner that facilitates

Tt expl oiting new and i nproved wi rel ess device

i lj.ties.. [0004],.Wrel
gendnfdly' SariptoamalyrerEnE At RTR ReR CGuREPLE I methods
b PaYpAtaSR, O MOEOMHFE&Barly) td &ﬁnﬁmﬁmm{ SAARLING -inttHeRAce

systens may be code division nultipl eX| ng (CDM
yyjeaien. frequency di vi sion mul tipl exi ng (FDW
systens, and tinme division nultiplexing (TDM systens.

&gﬁ@wip utilized variant of 061496 FDM i s
equency division multiplexing (OFDM that
eff 616663‘16' Wik dohffShication systems have become a prevalent means by
which a majority of people worldwide have come to communicate. Wireless
communication devices have become smaller and more powerful in order to meet
consumer needs and to improve portability and convenience. The increase in processing
power in mobile devices such as cellular telephones has lead to an increase in demands
on wireless network transmission systems. Such systems typically are not as casily
updated as the cellular devices that communicate there over. As mobile device
capabilities expand, it can be difficult to maintain an older wireless network system in a
manner that facilitates fully exploiting new and improved wireless device capabilities.
[0004] Wireless communication systems generally utilize different approaches
to generate transmission resources in the form of channels. These systems may be code
division multiplexing (CDM) systems, frequency division multiplexing (FDM) systems,

and time division multiplexing (TDM) systems. One commonly utilized variant of



t he overall system bandw dth into nultiple orthogonal
subcarriers. These subcarriers nmay also be referred to
w@sowames? bins, and frequency channels. Each PCT/US2007/071821

subcarrier can be nodul ated wlt-h data. Wth tine
t696i on based techni ques, each subcarrier can be used

in all or a portion of sequenti slices

P s Oré%ﬁn%}sfréqquﬁ%fy %@w&ndwlaégxwgt(ﬁ% ﬁ%ﬁ%w@rer@mmns
&Heveids gy%fékﬂ‘f BhAdvEiHtHC QP hf‘ﬂoﬂ ?r(‘)?tht) nal rs@ﬁ%fﬁe% ' qﬂes%nﬁlbcamers
receiving information in a i ned”burst period or

frag o bEhefdm@ﬂpo ng tachdnmes andyregasney ahhnynebe Eacb}snbcﬂmer can be

rate ppi.n or a.blo oppi ng sch 0005

e fRORYT S5 SR PG Rinab Bt el PR R eagimbe used
Vel oaa%mﬁ{ oPeqhsRAVERR gReaY¥AtihRRI&s atEadYisdri By b& provided
a range. In general data is digitized and spread over

avthidnglsirengrgrivhog sloh an@\héxceﬁrwr eoinbingtiensuoe ﬂl@n@aﬁtnt&and receiving
1n\f§rrrna?18d i d%th nqeljigbugsg erel%(i r 52 pﬁﬁs Io}éﬁm%%& eirneg r%% %enlelﬁllly bea
@ﬁﬁbcﬂame hwplﬁﬁg b@i&ﬁlec‘dmrﬂiodkfho@pﬁ@tsbhmc.\Aher ein each
user's signal is spread over the entire bandw dth by
i ts [P ectpde divifiepubassdieshaianes wotrally Tansmit detypvguie number of
[ : in SdC
BB ORI ol 0 in WISHEC D1P DAY ERa: MARARAH pread
avxhn adeable fbanxh@hﬂs prieadn spdtpleusedi @ntlial ovonldid e Itltenchannel and
wherein a user's streamof bits is encodeﬁ&?nd spr ead
Lepesdiye éls?/rércﬂnvhed@“(gﬁ Aetmiqyg Sﬁqb%‘é?ﬁo% FarldGh fafshpmit in the
I fRRBNEChhisk g@s?egt?&g WRrERGAON LS sthaP RSPRaB S Er the entire
uni que sequence code and undo the randonization In
bardkeridthobyc b [respectiveeutits sproadiag p‘addz [ 6Ehlsatech1$1qne ican grovide for
ohereni manner. OOOG%AtLy |ca vvltre S Such sh
1 BEEHSIC OB T RSFRCY! COnGHETuY; PSP &&Géﬁc&w uch sharing

EABR acAREE@ Ehr6@Espiéadl spb@Purh A AB8Shtibd) GV HEAES a QR Ptream of
nore base stations that provi a coverage area and

bitels gncosd andrspich@ aqressg Verwméer ehpancltip aispedosrangem fashipn. The

%ercglr\]%{n ! %easné%ea e[8 erleé/oe ngz%t t%e Vgsgq%iart]ecf e gﬁg %%6({ agcee c?e andA undo the
statro can SiI nu aneou ansm

fﬂmkibﬂnpzlaﬁoﬁi at @dst to@altect filey bitdrfoas paﬁtulaﬂwet ircasdhercnn eadhicr.
uni cast services, wherein a data streamis a stream of
dat 400064t Aatisal Birclet epRRYBIRALPL BB ke g nEBDEYng Fequency,

ﬂm'gogid/(ﬁr doBt HN‘@ n ‘he';‘%uﬁg g?ncthﬁfeg'oﬁébr Mote 43 ShBons thgt provide a

coverage area o stat1on can I'nterest
toverapeeiryd agl onn@or moremiohda (ope wirclak) tetrhmaldahat can transmit and

strea trans tedfromthe a tion. Likew se,
H5BIVF gfattaerVYH %&HV?TF‘%%gFﬁat g\aﬁﬁlf%%%% stLion %?tnaﬁlﬁ%taneouﬂy

Qﬁns%ﬁpﬁlt&ﬁ[ léTHQh ls@cdry 15 BRdadcds hilgeKt, Shlo? MRichfi®ervices, wherein
bandw dt h and ot her system resources are assi gned

wtdatau strqamn & s chredul rdatd @GO Thn Vst mmemmdelap@aqrmwugnterest to a

P B0 A3 PRGBS e sion o e
hagentdthrecAeHRr dtieNfHoye tHABReios afl tAeQ8kafs@eams 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] Methods and apparatus for communicating and/or using interference

information would facilitate efficient use of bandwidth. Accordingly there is a need for
new and/or improved methods of efficiently communicating interference information

and, optionally, new method of using communicated interference information.
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[0010] The access terminal recovers the interference information from the
received preamble and controls signal transmission based on the recovered interference
information. Some exemplary signal transmission control operations, in response to
recovered interference information include: refraining from transmitting, adjusting

transmission power level, and adjusting data rate.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Fig. 1 illustrates aspects of a multiple access wireless communication
System.

[0015] Figs. 2A and 2B illustrate aspects of superframe structures for a multiple
access wireless communication system.

[0016] Fig. 3 is a drawing which illustrates aspects of an exemplary superframe
preamble for an exemplary wireless communication system.

[0017] Fig. 4 illustrates aspects of frame structures for a multiple access wireless

communication system.
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[0027] Figure 13 is a drawing illustrating various

witbrpiiauscrphdddme’iynbol s used to convey interference
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to convey interference information in accordance with one approach used in some
embodiments.

[0027] Figure 13 is a drawing illustrating various exemplary pilot symbols used
to convey interference information in accordance with another approach used in some

embodiments.

DETAILED DESCRIPTION
[0028] Various embodiments are now described with reference to the drawings,

wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing one or more embodiments.

[0029] Referring to Fig. 1, a multiple access wireless communication system

100 according to one embodiment is illustrated. A multiple access wireless
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[0033] An access terminal may be scheduled in one carrier or more than one
carrier according to its capabilitiecs. These capabilities may be part of the session
information that is generated when the access terminal attempts to acquire
communication or that has been negotiated previously, may be part of the identification
information that is transmitted by the access terminal, or be established according to any

other approach. In certain aspects, the session information may comprise a session
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acogds, ypidizing rmaiyp]kaeﬁmdf‘bmds”she&teadncme&ﬂfemnt areas of the cell in
?ommnl cating wth_th term nal.s an
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ot her term nol ogy. An access tefm nal may al SO

mettgne ededse vaisglessnebmmuhiateons eystcroraralillugtiated. Flg 2A illustrates

funct aI a user. e nent e .
PRy RetRE o R o Suflsked FEPD) gnuttipte
ALY Wirsledd éddMmucaiR JyBtehD GehiledFiFOMRB lilgus@htes ASF Bt dTfuperframe
term nol ogy. [0035] It should be noted that while Fig.

Sirucdisp) G Ny $ison epleords( TR MU pages ¥ relPeomminication
QN0 O QBB Ol S LA BALRRES 815 pOINEL APBLAREHS Fame, o

or exa
niagz aesnteﬁsba’se&@ﬁlﬂn&l@éfﬁfpeﬁ‘ra‘rﬁ@mtﬁ c.ar zepﬁamf)letdﬂd aQfidamble.
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PO ol w)thrﬁsw?sﬁ eaqi 28 dheofoswardolinie frapetisyien frgdivisled into
Ellngsscrf shperAthedBa s r efng rﬁ’ef &)#ﬁ)ﬁfsfs b Ferfthind ?é‘c’tﬁﬁﬁe foPlowed by a

e access SS “CONTIUNT cat | on system are
pdrica of fratmesl. Tni . FI2IA s'y:l;tbmslhe aemseaﬁﬂxeumtish@forwmplelnﬂ«mlsmission

structure or fre Vi si.on Iexed F
metoFf)‘fpé( @%@%%W@F %ﬁﬁﬁ? that rra n&%?@rﬁ(“ '\%‘1))'%5 do not or
Fdrgthe %%st bw b ik &S cAap %ﬁta%yqff %Dﬁ’&f §URBRicRL I HCE YRS system, N

for a tine division duplexed mul ti pl e access
Wrwetde@@( &mmddﬂtnewsesysl{ émneg H@ﬁr@utbe nﬁmhweofmeemntmaleforward

TR B ol R PP BHPELL By i
ﬁalﬂdhﬁ?d’@ﬂ 6f tAB dpposife @y fgrame. It should be noted that the number of N and
M may vary within a given superframe or between superframes.

[0038] Drawing 200 of Figure 2A illustrates exemplary forward link super
frame 201 which includes super frame preamble 202 followed by frames (204, 206, 208,
210, 212, 214, 216, 218, 220, 222, 224, 226, 228, 230, 232, 234, 236, 238, 240, 242,
244, 246, 248 and 250). An initial portion of another forward link superframe is
illustrated including a super frame preamble 202' followed by a frame 204'. An

exemplary frame, e.g., frame 218, in an exemplary block hopping mode includes a data



[0037] In both Figs. 2A and 2B, the forward |ink

transm ssion is divided into units of superframes. A
waapenigane may conpri se a superfranme preanbl er¢DUSTIMEO71821

by a series of frames. In an-BBD system the reverse

DoH6and the forward link transm ssion may occupy

di fferent frequency handw | ths SO that transm ssions
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synmbol rate hopping node includes a data portion 2 %
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pmtqja,rﬂldﬁ:jggdes super frame preanmable 272 foll owed by a
sequence of franmes utilized for forward |ink signaling
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aﬁﬁmelfthmda&& plld)‘tﬁ tBatthaEb28ed %If @ABndl Q4timifidnebyt Ad¥ess terminals,
mute tine 299. An initial portion

broaﬁaetSh @banfl%lr%rlacl}lﬁiwwogﬁ@gﬁwrawéowﬂpn thag thegcgeps terminal may
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eoqgiptiar infainedlon bopipian ginmgend otho dﬂﬁ)rmamkat sufﬁoreht fm an access

275 contr ol rti 277, apilo ion 279,. and a
SRifh (PR i Bt pinie mﬁﬂff#fﬂawéom@t@n may also be
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pibkoinfgroratipo mag &z 1n<dm¢bdanctlusrmmrfmm©prepmbtq on 289.

[0041] In an aspect, the following information may be included in the
superframe preamble: (i) a common pilot channel; (ii) a broadcast channel, including
system and configuration information; (iii) an acquisition pilot channel, used to acquire
timing and other information; and (iv) an other sector interference channel, including
indicators from the sector of its measured interference with respect to other sectors.

[0042] Further, in certain aspects messages for channels in the superframe
preamble may span multiple superframe preambles of different superframes. This may
be utilized to improve decoding capability by allocating greater resources to certain high

priority messages.



[0040] In both FDD and TDD systens each superfranme nmay
conprise a superfrane preanble. In certain
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thiadfrst \Qﬂ'eﬂhEacD RAak] MMye be Woded Pl Egy qﬂﬁraﬁEDNf &‘sypéiﬁ’aﬁles e.g., 16
are assigned to a user on a forward |ink or reverse
PUNSKTaB%S- a bl ock hoppi ng node, where users hop wit hin

2, 0[5 °f TﬁFPMoﬁa $0hsad ﬁagna%més BROGSR i %Sﬁﬁg\zlﬁoge.nable an

s may or et ween franes.
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IE%%S 1P Gidaliuh s o ie PG Mgty i epd pyerpppd channel
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in"one or nore aspects, I'n other aspects, it
stayctipe, PaBmMHNterBadide. oin sooeespedite thcospadnd ovdl eapw@aﬁi]el may be

kn At g% egﬁtgn%lgﬁpr%tfe rs%ggrﬁ%%l%anvyllthe sglg)e]ffrgr%gsr "o 1nc1u&1ng the second

overhead channel being used to carry paging messages. In further aspects. The second
overhead channel may carry information on reverse link hopping patterns, channel
mapping, transmit powers, power control parameters, access parameters, ctc.

[0047] By providing the above information in the first and second overhead
channels, the system may be able to dynamically configure the cyclic prefix, number of
antennas, and pilot structure, etc. Further, this may support forward link and reverse
link control channels with flexible overhead, which can be matched to the current

loading.



conprising a first portion 302 of an OFDM synbol, and

a second overhead channel, conprising a second portion
w@eh7a4998ni d OFMD synbol and OFDM synbol s 306, PGD8S2007/071821

310, 312, 314. The first overHead channel carries

depl9%ynent - wi de static paraneters, e.g. a cyclic

prefix duration, nunber of guard subcarriers, and the .
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pedkenasragetatio |(RARYMEndasNeet or fdwer Sewoiith et ekt to traffic
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vigHs. st peeadanBissans 25PReP-UAF e cRecssde GhepcB e bR alsh sequences
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r aspect e second over nel may carry
cortaatoditat ohre omeciver esisg al Fask Hadppirg Tpatfoennsin fulthonedpects 512

ing, transmt power ] r contr.ol paraneters, ..
%@ﬁﬂsﬁbﬁ}csmﬁag Pgﬁ‘@t_vglr S (b TensyPciradntiag amao g bized.
I nf qpe%Y) 1 Ofh idind B§ctik! Sfe ANHoReGBBHAONIMERU2CNRNASY) Be used to
the system may be able to dynamically configure the
caroy ircligatiefs rf imenfidyenceofrommitbemsestorandfopickanple, 1 or more bits of
structure,.etc. Further, this may support forward l.ink
IR L ORI S ane Dot R B B e B e
ovegb@aql, W c6rni € Akpdees, PRbENEDM 0 31 @ng Urmemt 318 may be used in
| oadi ng. 061496 [0048] I n an aspect, the superfrane

prussiant whengyscetors 4re syndhrawugaer sibstantially pyrcatonouy, r pyhgn sectors
n t pi T n 8.are W, .J

s Pl P o sy o of B R RAROL. fbms, the

pidots npBr iadge frohesupctviafiey/ tof Qupetfani NBurtier PoiPfictat 8ebtd® may use

the frequency domain. In certain aspect, each sector . .

pffScin ofcthes M SRIYSALS (1P aProMides Turther JHREOSBIENER therability to

\%%glﬁé‘lﬁ)ﬂ&tpgﬂ&kfe{&t SR AS PR Gither | MRhrdhBatich éﬁpﬁ@%ﬁ&i/cmp level

me- donai n sect or dependent sequence.
sarot acquirad pe ohsembet thisnda depratsninsegasgndesnamsystamehapilots may

ow peak-to-average ratio (PAR) and all ow for power .
13%%5@% figm pune %@%{0 S tE?ra R syngbropzatig requirement
bawetEciizpect s, the sequences are chosen to be Wil sh
sequences with pseudo-noise (PN) scranbling. In
cer t[8992] as ﬁetbtré piloteayed ghied@(q oetnekbeyand the superframe preamble. It

should be noted that subcarriers and symbol location of the first overhead channel, the
second overhead channel, and the pilots may vary and need not be exactly like shown in
Fig. 3. Further, while each, other than the first overhead channel, is shown as
occupying an entire OFDM symbol this need not be the case and less than all of the
subcarriers may be utilized on a given OFDM symbol.

[0053] Referring to Fig. 4, aspects of a channel structure for a multiple access
wireless communication system are illustrated. A bandwidth 400, which may be a
virtual bandwidth containing multiple discontinuous portions, is available for

communication according to system design parameters. The structure includes one or



correlated at the receiver using a Fast Hadamard
Transform In further aspects 512 WAl sh sequences nay

wheoodded9f or 512 different sector identificatiPCEFUSIDET1821

utilized. [0050] In some aspetkts, one or nore
8oOéarri ers of TDMR2 318 nmay be used to carry

i ndi ¢cati ons o I nt nce fr ot her sect For
BEG AT Wardy %P%%‘{ f‘%de Bversadi rfﬁae”fiean Ogoe%C&Otf Mligh may be part
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[0051] In certain aspects, pilots
318 [09§4] be Eacdedrivarddinkufaamo Agd mhldes sautod ckarscks 406. Each of the
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subiﬁ&ﬁ‘er@ %de%%?%d} ?49 ofCfiles 14 ratmbsy ephagyerse link
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Belhgidedi ers may be utilized on a given OFDM synbol .
[OOSB& Referring to Fig. 4, aspects of a channel

strde iﬁie hbﬁdcatl@mlqackp revee dksiratne 4D sraycivaivdnioaamase reverse
RYIR LS nhé y%g{) gch éabaﬂgl%edflgdé c% heclgl 115’?&{ ckl)lgnnels for
a vi r uaI hrcont ai T pa[ scorft nuous
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system desi gn paraneters. The structure includes one

tieosierssline Franywpsel 41241 # FanBachoiths taveres, irks eontyoh ghannels
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i .ncl udes .contr ol 4 Each of .the control
%ﬁewl%oelfwtaoa??@gﬁqrﬁ? eeil BBR POFRISY e pilots from

iRl &dcBsh tPmiral tlféi(eiﬂal Be (AEAWySitel Mess point for channel estimation

acknow edgenents; forward |ink assignments for each

pepesss. tlesheulbbe nathd dat maye befeict b6 seht fupetionk enayaesupported in

Sl SRR 0 T SR eSS BRI S on i o
fremer &eorldidgk tdd ¥Eing 8ducatesf Bht 8RCthe same or different from hopping
sequences assigned to data channels.

[0057] In certain aspects, to multiplex users on the reverse link control channels
440 one or more orthogonal codes, scrambling sequences, or the like may be utilized to
separate each user and/or different types of information transmitted in the reverse link
control channels 440. These orthogonal codes may be user specific or may be allocated
by the access point to each access terminal per communication session or shorter period,

¢.g. per superframe.



access termnal; and reverse |ink acknow edgenents. It

shoul d be noted that nore or fewer of such functions
worego7he9supported in control channels 406. Al sBCT/UR®07/071821

control channels 406 may hop 1%+ each franme according

0@hﬁbpping sequences that are the same or different

fromho sequences assigned to data chan S. ..
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annel s

syiﬁH)dl@i@ﬁthb lpa&kim drev&b@@aﬂsnﬂﬂted svansibcagicns WlRis véa%. single cyclic
416. Each of the reverse link control channels 440 na

radendaney ichedly s bnutliredt fion she emeker apdii) trapsmisgens that include
Wé efroﬁoﬂlg@er alleK 2R of %Ylﬁ]aFte td chlérhre?c? pa#oﬁnssmns of cyclic

requests by each access term channe r mat
ex@ndmhgnmﬁksquallty information (CQ) for different

Sl T S 4 B bR SRR scontions
GhiRBAREs 85 hOR AQNHPMRREES - Inl §ucﬁrh@>ﬂéc@s e BotRA dhB@lels may be
nore or fewer of such functions may be supported in

bonted ab lesvatinel dl 440he Nostmonst dfea reewraars eandomky @dated gimongst the

h I 4 h h f. i to. :
ROBBI T sdiiuRR S pBu R ESohan 36Re 267 Shity PyRte frsbisp
hopRbel | S eRBRAGES AT, gspedagp@ct@!aifaa ehanpellisk &HRAS fdr hMultiple
certain aspects, to nultiplex users on the reverse

Bycats Boistosy IcomHmIarion M&e@néfeolﬂluﬁb’f’rt@d orkhelgorialin Fig. SA, each
lﬁ(%wﬁtsd llﬁlg rf?a%)é |46£J ? SONENCETide ] r1n1¥0 s%(ﬁr:%l&gg e%e first, a control

to separate each user and t Yp€s

cifanhelf mmathn@nmay anstiytriot domprithe cmigabﬁe gﬂolup lof Gobdafddrs, has a
channel s 440. These, orthogonal codes

EHEDIS pember pfasibsaTisny sekmed dspending e é%% ée%%fi r?{m%t of control
ﬁ[g hn8ORRS 2oh idPails. PRI &W gé'litﬂogy 4§%%1%' %egg\%]'lly available for

shorter period, e.g. per s
Aatdlitrtin omiadiby., Comraehbmich 4acmay tiscludeame omfmdrh pilot channels 512 and

[ able ubc rriers in O-DM._ s ol be
L argteéwpalgs%%%aﬁﬁ Bl oo n%iﬁwaa@ © Jygsent on cach of the
e %&ﬁl@ols' infach 'TS’N%@@ ‘1191( fiaind, raﬁﬂ ST¥4 bhed e nnctlmem the control
subcarfiers. The nunber of tguar subcarriers in the

shapeelf 4@ hosamblacendld hotbawhest nangnatmg chennst 6\16 ded a power
con%ro(l) CRannel ST & may Sespzi’1 it 1nn[he control channel 406, as depicted in Fig. SA.
The signaling channel 516 may include assignment, acknowledgement, and/or power
references and adjustments for data, control, and pilot transmissions on the reverse link.

[0062] Power control channel 518 may carry information regarding interference
generated at other sectors due to transmissions from access terminals of that sector.
Also, in certain aspects, the subcarriers 420 at the edge of the entire bandwidth may
function as quasi-guard subcarriers.

[0063] It should be noted that where multiple transmit antennas may be used to

transmit for a sector, the different transmit antennas should have the same superframe



the control channels 406 or superfrane preanbl e.
[ 0059] Further, in sone aspects, in order to reduce

wWo@rhemd7 t ransm ssion to a particul ar term naPCT/aS2007/071821

packet may be jointly encodedl¥or that access

ber4vonal , even if the synbols of the packets are to be

t.rans ed over sub arriers. | y a single

Hypng gfnfc@&mgda&wums BRe piigete @EIP ¥l Fh%rﬁ%t%%@ﬁe@nd hop
chdae transm ssions that include synbols fromthese

packets are not subject to overhead transm ssions of

cycl[Deo4 edltmdamid;becrtmmdktbat [10@161&] asptctsibelanbels g edll 4, 516, 518

at .t th 400 may e di scont nuous
gﬂ T ‘W @é&‘“ﬁ%fﬂse%e é %%12%9“01}%?5 ¢ Qdpaygsion. c.g. if
e tﬁﬁﬁhfsglbn§ﬁk%ﬁﬂ@dk3hdﬁ}éd eenl 81631t the sdRs 61 HifRRerlslzes may be
of thefportlons of a carrier, randomy placed anpngst

tlhecatsdrfor ibasontsyl chatnetitded annngst t he portlons in
w0 BB e P OO e o

WitelckptemMasessonysehness iloummd. catpiloncizyatiesmansy 1nclude pilots
illustrated. As shown in Fig. 5A, each forward |Iin

for akhewv 4bey apcess pPihde caiimpigedciTaYdse Bk s ey rfatitest chm@el 524 may
[t inforf A6 8 FRANAE!2cEQ6 t?%hglht urggst %ﬁ%ﬁswét for following

conprise a contiguous group o carri
wactsalink, amdrfoevardfiink,Uaagst | er s assi gned dependi ng on

Egﬁéﬁiéd'] r ego%ggrg; gl?ff nt r %@ng iﬁ?@ﬁgwgtzag%ﬁs derminals to provide

gRaslRIWivh RV @cp&@nflgrlnfdﬁﬁlﬁtl&ﬂ ens MRS 'CQ%I m fbtla[tQ ko Qe or more
channel 406 may include one or nore pil channel s 512

aﬂn@d@@cﬂ mades sgnbadilabket moﬂcmfnr@hed)dmg, fdretrpishpgsion to the access

BB or WA ol P kB S Pt BN oD g oding, or

EQBbIaSIIHs Pher6dfa N0 BbwéQBnirdl {HAAEE 28 MABWeaSed hila RGEdnce to allow
cases, a signaling channel 516 and a power contro

discamersh pglllstqm}lewée pregenntrolingtistionn mvetﬂ@émhéran&rwswn e.g.
|
d3a Qr gﬁrﬁlssgn;i %xethg accg'g< %aISI l%ns% na%g (g? M€ ho E o%gl channel

I'nclude ass ed enen

5% 2129 ROBPried On@ ) kot ®Mths fé@lbad(aﬂﬁmna@ 526. ODataaﬂdmnels 432 may
pilot transm ssions on the reverse |ink. [0062] Power
eRsitte gecrAgrie e ssmbohiaie bopnige phbloslnhenning megainiifsrent reverse

hﬂﬁ SahRE apge &qsd] &h 3L&4n %Epe%tsh He %E&rﬁ 3 %‘éeatttﬂe ed%e of the entire

transm ssions fromaccess tern1n t secto
Bdrslovidthmaefuhetion @aspestgiard Mcmbrsar r iers 420 at the

d th t b dth
qua Pﬁ){ﬂarﬁt @3}5@29%@03?@% DS g y S8 B BRpigbgigggrent channels
{Hakhaed ﬁf) QofbItdhah el ﬂ@@&‘[ﬂ h4(ﬁ5,‘st Eélﬁ‘?%uﬁ'ﬁ)‘[eﬁ% HSREL, H9ls need not

transmt for a sector, the different transmt anteénnas
bhthel dshalke dltﬁ%r@anbatm@bethétmomm@ot chﬂnngls 406 and 440 may be

ﬁwgtf lé%x? Ign glér(ﬁg‘esregtn%{l{?%gnall Crl]lga%lx ())I’thogortl)all\fl 01y scrarnbhng codes, different

frequencies, or any combinations of time, code, and frequency.

[0068] Referring to Fig.6, a block diagram of an embodiment of an exemplary
first communications device or system 810 and an exemplary second communications
device or system 850 in a MIMO system 800 is illustrated. At first communications
device 810, traffic data for a number of data streams is provided from a data source 812
to transmit (TX) data processor 814. In an embodiment, each data stream is transmitted

over a respective transmit antenna. TX data processor 814 formats, codes, and



sequences. [0064] It should be noted that, in sone
aspects, the channels 512, 514, 516, 518 of contro

wWGeb@nne99706 nay conpri se the same al |l ocati onsPEBEUS2007/071821

data transmission, e.g. if datd transm ssions are
b6 Bk hopped t hen bl ocks of the sarre or di fferent

SIZ ted f r the cont channel 406.
%vsyesaé? ffa fnc{j = a@sstrea@&@é% Olb'f‘ particplaprading sohgme

Eél@é{‘@d fo?%ha@dﬂu's{réd%ﬁ%‘oﬁ%‘éﬁl%%o&\éd &lhgss communi cation
systemare illustrated. A pilot channel 522 may

i ncl[0069] pi Tbe soded datal fomedchalaticstresis mayi bt mublpé?aned wathepilot data

bilFe PRLR 26 npigss | The S SRk sCORRAM R B sl tRat is

Pﬁ)%@@iééd?ﬁlsa kiwil RbhRMaR@ 2§ B8 S&] AtitAkrec@REr JyQichero@stimate the
ink, frames. [0066] A reverse |ink feedback channel

mnall Ilemsac“él@s@ukﬁ@t@@@ nilet and cpdeshdage for saeibdatk stygiarhis then
a{%l%{:ed é 8 § ng aggec{)%ém@t oglgag pa%)grsuleérv rg?&hﬁ%on%ﬁeamg (e%a N BPSK,

QSPE;QI M PBE, mf M QIAM)’&[BC&EI fonthaoddther@aceggoties Modalation
Exenmpl ary nodes mag i ncl ude_ beant or m ng
1

SDIVA,
praladeli Fe dase rate eBdlina: andraodukisioader ea&hﬂéwe@ﬁre@@ﬁw&e determined
B{ﬂﬁ{gﬂﬁétm%g eﬁ‘gpfn R@SQES%@ oreference to allow the

access pol to ge at e povver control instructions
for [0&R04r S@hé molultatiem symisss forcaeh of theldsta streams are then provided to

t ' [ , y.th I |
P sl RO R AI TR Ry BBl (68 or
OTBHNY. m%%c@gs& Reo fh%ﬁ?ﬁﬁﬁdfes%@ﬁé@h@tw@%@mb@%t@eams to Ny

channel s 432 nmay operate according to a symbol rate
h@lﬂﬁmlﬁqs (ﬁTl\HIPo&ZkZal‘tbmpgh @22tﬁ1d5athtrajlsmﬁtmréﬁt? receives gied processes a
n certain

geag%%w ; PURBol R Phuidsthol W bt IR bty e ey conditions

erids ORIt @S aﬁd%bor@‘éﬁﬁﬂhéum §lgﬁ£ﬂ§t 801@¢h nhddulated signal
shoul be noted that while Fig A and 5B depi ct

shiifablerfentranssnies ever H@tMﬁMﬁ@hﬁpn@o ﬁbmdu&ﬂﬁ%chmmaés rom
ﬁﬁlgsrmﬁgrs %ﬁ%z?&fr%@% ln%l tgans étttetdrr]f??m aﬁteﬂSast gtthrBugh 824t,

féfent c anne nmeke up con
ehpsutietly. 406 and 440 may be mul tipl exed using
dlfferent ort hogonal , quasi - ortho onal , or scranbl g
coddB071d; 1 Aépesapd porapaications degioe £70); té%%ﬁlwaft%ﬁ@dal@ cd signals

Etle celieg N§ a'ﬂﬁletf §95ENhYou gL%@@ﬁ&ndF%ﬁé RIcEIVRd s tgﬁal’:ﬂrcg'ru Qach

agram of an e I ment of an exenp ar rst
amanmrﬂsaa‘s povsleday b cespoctiveystotvor BROVRNES54n Eeo&enaspélamlz%ﬂ (854a

e j cations_.devi ce system 850 in a M M)
ﬂv %fﬁ%&wpgltwpf (5t Bitcrsy, anpgifies g deayﬁf&wee&% IghRective
ARYivES s@ﬂeg di %ftﬁ%i ine BRdiloA &S m@w‘[‘ Videhatlpled =2 rﬁ?@ﬁ@?
is provid roma data source 812 to transmt (TX)

pacesspy e @@fsplnes giprovida agarrestoodinge naceived ¢ synotatl atreanp.eam

s t[ﬁ@ff] m ktn%( data processor 860 then receives and processes the Ny received
symbol streams from N receivers 854 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. The processing by RX data
processor 860 is described in further detail below. Each detected symbol stream
includes symbols that are estimates of the modulation symbols transmitted for the
corresponding data stream. RX data processor 860 then demodulates, deinterleaves, and

decodes each detected symbol stream to recover the traffic data for the data stream.

Recovered data is stored in data sink 864. The processing by RX data processor 860 is



over a respective transmt antenna. TX data processor

814 formats, codes, and061496 interl eaves the traffic
walatoa/18997 each data stream based on a parti cul BET/TSTOTIQ1821

schene sel ected for that datal>streamto provi de coded

dar4®6 [ 0069] The coded data for each data stream may

be mul tipl exe ot data u OF chni ques.
wr@plﬁmrtsta%tatt at.pgrfjtg%tdc X T Péo%ﬁ%ﬂn%gg apg T ataePrﬁCtSﬁ%&SM at
kit 9619&1%%1&@@01{%&1%@%“ manner and may be used at the
recelver systemto estimte the channel response. The

mul t[P§T3x eli)(pddta)proaeﬂSOlc&ﬁﬂ)srdawm bmited irethe munihtizofssubesainers that it

by SO oS S i s S gt Shgmiges or 1.25

MHMAMbeiecheds vzt hat data streamto provide
nodul ati on synbols. The data rate, codin and

mod U0 eit4l onTh@rhaéla@lrresmrlae @tm@émgqmgﬁtetdeb meﬁ@d 860 may be
use tt{) ﬁ%llfor%? gpae e?tgr e %cﬁsrs%) 65 rgaeilver % ust %wer l%vels change

hhatnlaﬁbmat@&d sblt)anaesTéﬁr RhECRESEY. I&Z@roc\atyof: B60rﬂlyry ffwtteh eftimate
E\?ocess t he nodul ati on synbol s

SHB @SOS PEAEE a%tsosr(ﬁrNi%émﬁ the ri%tﬁct§<§/ ﬁbﬁﬁlPOl strearns and
ﬁ)%thEIOCMnélr ﬁg%gﬂeflgt?crs a&@@ﬁ 8248 aﬁﬁ'@& 8 %%‘racessor 870.

ransmtter recei ve processes
Re(sctma:pnorzesssg/tiﬂﬁkﬂr sbddessmyT O npuy duithke derec an esrrmaee afthb og

|'s, .and furth di ti .g., anplifi . .
?énge{f%@ Sﬁtﬂ%foa owgfrérrf rothé%ﬁgﬁﬁ%lg@wﬁg? %h'af%ggt%evtné%maﬂon
ﬁ%%%%l@ﬁ ﬁﬂy%bﬂl@ﬁke SdtdugBRs Banf&ﬁﬁtﬁ%H‘r&%&d}fﬂg ARbminBication

channel . N T nodul at'ed signals fromtransmtters
Bakkand/on thaglveB2@ datasecathe Rot exanmgpid, thedSFmayrcddprise the operating

e Tothio e AR 221 ps SRR GRU b s ek « moduttor

8901 ubAdifen &l [GNRdS Mk Rs BSaahMREh BY4NE @RbRAIAS] BRRAO first
through 852r and the recei ved signal from each antenna

empmusicpiiasidgeige $60.aAddsipatiidatrelron detavenrce REWY ¢.8Bgluding
Ev&%e Iilﬁ.% %'afﬁa m8a5%e % %s%n{el%no %1 5 %f‘v%?i bz q?{jtsie;th g%scessor 818,

wncon
ﬁﬁﬁ@l@(&lwanécﬁﬁzﬁbl\/@b sogliadneddiygidnkmeterd $ktachiodil 8 94eahd
gnal rovi de sanpl es, .and further processes t he

g%‘?ﬁﬂ@%‘i 1r5fr<zs\rmarémaat@aﬁ Agdpoitl ng "recei ved” symbol
str q8675 J[ 0Q7 2L A A@m?énﬂ’:@ﬁ@nspc{&&%%sl@r 86RdLNRY slfiétcaﬁj f;f\ig‘ﬁ second

and processes the received s nb streans
cc&nmrun&atsorﬁﬁiéviaa%m a@recciyal iyl amérmas 82t ebnditioned by receivers 822,

tech id t ed nbol
erhadinaicd Ba SgmogdeGy hio By Riocdsed by RAbLduGPraBir 842 o
f—gzé§%r'tﬁ’eeé Si RpbHEd B&efhquée‘i"s}elr érﬁ’WThg?éf)Brtg&Cgﬂsetﬁen provided to

nbol streamincludes synbols that are estinmates of
pmemﬁ&ﬂ Oagnidorsed yonfdo Idstetrmanﬁm dateerdtds@nd coding and modulation

schemes to be used for the data streams and (2) generate various controls for TX data

processor 814 and TX processor 820. Alternatively, the CSI may be utilized by
processor 870 to determine modulation schemes and/or coding rates for transmission,
along with other information. This may then be provided to the transmitter of the first
communications device which uses this information, which may be quantized, to
provide later transmissions to the receiver of the second communications device. Data
recovered by RX data processor 842 may be, and sometimes is, stored in data sink 844.

Recovered data may, and sometimes does, included reverse link traffic data.



correspondi ng data stream RX data processor 860 then
denodul ates, deinterl eaves, and decodes each detected
W@ bkt reamto recover the traffic data forpehesmat/erisi
stream Recovered data is stoled in data sink 864. The
@6b<k%ssi ng by RX data processor 860 is061496
com ntary to ormed, by TX proces or 820
and | ‘f@iﬁ at Br%ﬁﬁe@sgg‘@rang %25 gireqtithaPperginh il ety sccond
Q&ﬂfnﬁﬁlcgt%s da@fé@s’ﬂre g@%tgl%kﬁ MEREHSSO2 ﬁl@%ﬁ%‘{o@@e storage for
lTmted in the nunb subcarriers that
piogrAnt eevtes asd yatd @ratloy proegssers §30 BQQS%Qch&pmtu@bs or 5
VHz, S arriers or. 1. 25 6.subcarriers
2.5 [R)s—’éﬁ %8 re@l@ﬁ%ercYﬁéWH%ProrCS%gB‘&%S%né%eP Mgy e used £ process the
AR ARk glglﬁ)ﬂs RXIREQGRS §P fraiBoflttEBYy i | UE&Mnd. OTHREE FRERLr
space, space/tinme processing at the receiver, adjust
pwmsm%v@nsques: Rasde ghaatl ath dwo pamesy @ﬁte@@néﬁéspatlglr and space-
h [ fur
? &1 “:fece‘ffl Ipp%c%ssmm%eam?iugg %WPICES%%%Z 1r(:)eferr1€rJl diqg & g@ n%goo
td@Emﬁ[@és?QinﬁQu}SWiibcﬁssﬁ& helaRE/ cq@tidatiassidihyerotdnes cancellation”
channel characteristics, and praqvides these quantities
fesCIChHTees s tednplue RXhighihalps tEwEsldp a86DICErsSIHE @@é@%ﬁce

Ul t
Ee PR, e IS R oD rh R s AR
charl6e18] st &ﬂﬂlel Mg ar datiiles a(MBVD, sy\mlann thersaynea@stpimirs€y be applied

vari o es of information re ng the
el SR P OHIP UL A TRy BT GAteaR e & those on a

E’Qs% s%@ﬁﬂk&smﬁt%e%hﬁ?@k’ym&bfﬁﬁs fohEsiQRELALARGISNR. ¢ a
CSl 1s then processed by a dat a processor 818,
mobljd: staeeh. bilse, awdglk autput 880Angle mpdt aitomacyym may be utilized in

{ransmtters 854a. tE h 854r, .and transmtted back

hg Spmg mang peihe RO HEP: Additional data
fromeana sRYt&EsBtfon Qecﬁhmqub@ @%Mﬂbe& h%&‘ﬁﬁhﬁlg bd [Hiplernented by
trafflc may be, and sonetines is, received TX dat a
parEesmensg18or wnamblat deespytcehpinicatmey @801m1;&@n@nt@d dhdgrdware,
n r 54 r

AR SR e Br oAb R  BBTE IR ikp R fition, the
proeashigCatitsans A8y coandbatibveddvuhay &d 1&&)&@&@6& Wihin one or
second communi cations device 850 are receiv

b
mgatgcgyrspe@g}@dlp{qg%@dm&mt,s dASIGRr glggglflgnal p¥ocessors (DSPs),

8
5, TG, e GBS .0
plograneoghly egaey sireyy  FRGAEpOoptoedss@iS]  canttdilers, p nostoebedtrollers,

to processor 830 and, used t determ.ne the data
PUGrBRIOSEEOTS o QIS BOHA TSGR af?r%ﬁ egtfﬂl@ﬁelgnisod%gnag dg pgform the

hhRtSR! @sstibBeiRNG d OmERRSSAhErcBAr TRY gro%@ﬁiﬂgoﬁrﬁtsfa@% second
TX data processor 814 and TX processor .

pomennigetions| devicehwaCslsortwyindementbd rathibpnep oo ceys gkSICs, DSPs,
870 to determ ne nodul ati on schenes and/ or codi ng

PREEE o™t Pals i ssi on,

[0080] For a software implementation, the transmission techniques may be

implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in a memory (e.g.,
memory 832 or 872 in FIG. 6) and executed by a processor (e.g., processor 830 or 870).
The memory may be implemented within the processor or external to the processor.
[0081] It should be noted that the concept of channels herein refers to

information or transmission types that may be transmitted by the access point or access



along with other information. This may then be
provided to the transmtter of the first

W@ orormgoeat i ons devi ce whi ch uses this i nfor maP€DNS2007/071821

whi ch may be quantized, to prbAide later transnissions
0014%e recei ver of the second comuni cati ons devi ce.

Data recoyered by RX data. pr ssor 842 may, be,
R I O 5dqes nog Fefudig arritHige A i Tadeterpasps lp s %fg% -carriers,

AR¥% peRBE, SPHBE} [Burb Q&R dichfag |tdjgfc‘ﬂ tfa%k’fﬁfs%%né ink traffic
datg 061496 [0076] Processors and 870 direct the

oper[&082c}n bt sbhe fxengplagn @mbedmmiltsc otachnFEasupenfsame includes a

d | Ve d 872 i d
SITSHEGRS phRTBO el ek STt o LBy ot LS GA and 2B).
ﬁ%@r@mﬂs chYthMWﬁé(]ﬁleﬂcy dP@E Thrtidh] 4:0E7026L0¥BM symbol index

varil ous proceSS|n% niques may be used to process
oh ethpFharizental edissi/§hawkich olndblﬂei: teX@melam superfrerict piggmble 706.

el ve
AP Gh bR PRt R PR MRS 112 714
amzj H@aaem TE)r fo€ RTE iz O 885 land abeed) nI}@@@Sym%lls Qe indexed 0
are also referred to_as equalization techniques); and

‘(hr?l)gh LrckewsiyEigyit i ng/ equal i zation and interference
Cangﬁ ﬁt | any exre ry esﬁg&ﬁ%ﬁl%ls@r%eﬂgblteeﬁ?Eurﬂéj%m@)g@l'n‘fe%ﬁ Somprises

al s erred to as ccessive Interference
tata Madynols for thsuscedsi & pancEFT.at Aaother exeiplay superframe

roc S t echni . 07 Wil e FEi 6 ri bes a
ﬁﬁf@ffgmse% ﬂﬂbgﬁﬁi 1@19@5 rikgca5e 05,5%? P(&atdffe@c
S §1h1p1191@5utthesfonl%ﬁné%ﬂésgﬂ]%tloﬁyﬁ ter e eFMUlAl BF §12 and above. For
transmt ant ennas hose on a base station,

theanlsaricasesnaich rconml'c@ns ylnﬂmbl cfithe auwrﬁramapmam@leels scaled (repeated

t t
BB B GineieripeP TAvian e 1 bedfis e fof| PELGnd foctr
b4 (e IATRDFTBB PBInt BETHASCMTAC 0ithdicds€5PE612 hOnFFBT.
6. [0079] The transm ssion techni ques described herein

may [8@84] mpTeerdastethresy QMo Qﬁnh@&n@ 18.F3R0.eX@dplie, the superframe
H&g&%let %:(pgh?% 1§1bonﬁy1n exeldrg) %ré q“#ﬁ é)qlro r ehlchaaure used for

rmhvar e, |nat on t

it 1 wad i sitiom) "Hf@@&y’ﬁlb(ﬂm ma@ﬁﬁoﬂfe&@%ﬁ:dﬂ@ a8l MDONG pélbt H TDM pilot 2
first conmuni catjons device nmay be inplenmented wt

%TQM MRtE- appilhe dirstodf Wsecfarie thatsgiviitian channgt 1(5 "ACQCH),
Q’FQ lat@érgﬂv&;oalares @d iP'd ?%%S OE%WF}?Q Otgnibrgs&?é)r Interference
si gha

processi ng eV|ces , programmabl
CIhzmneé@ -OBILCH)., TDiMe Pdotpr mgraammtekianmml\/bﬂym&pﬂ 722) Whlle TDM

it oot SRS e Tmiss et DERN swabeis snd 5aEe b Beepmeshv ey
uni tigogkgsi Qﬂeé;(errglaf?ﬁmrplfolﬂq WIS ®RiceHel ! BEsSM Pilot 1 is an

herein, 'or a conbi nation thereof. The processing units
DM symared. caomipninmi. &t itioresdaheaii cP—ﬁNrraﬁ;quamm vwhth four periods. The

B&g mgog]: %Ifil‘ Iﬁ%iglg%[ ]8Heepe?1gis on W%eﬁ‘l%{r %Se ba%wﬂth is less than 5 MHz or
greater than 5 MHz.

[0086] In a deployment with bandwidth 5SMHz or less, this OFDM symbol is
constructed by taking the FFT of a PN sequence of length Nyp1/4 and populating every
fourth subcarrier (excluding guard subcarriers) with the FFT values. This is followed by
an IFFT and the addition of cyclic prefix and windowing intervals, like in each of the
other OFDM symbols. The PN sequence used for this purpose does not depend on the
sector, therefore it is not possible to identify sectors using TDM Pilot 1. However, the

PN sequence does depend on the bandwidth. A different PN sequence is used for each



[0080] For a software inplenentation, the transm ssion
techni ques nay be inplenented with nodules (e.g.,
w@e@caewes, functions, and so on) that perforpPCT/g2007/071821
functions described herein. -THe software codes may be
86196d in a nenory (e.g., rrermry 832 or 872 in FIG 6)
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shoul d be noted that the concept of channels herein
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see I gures
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{Ih Case of'a deployment with bandwidth > 5 MHz. The segments on which TDM Pilots
2 and 3 are transmitted is identical to the segment on which TDM Pilot 1 is transmitted.

Synchronization Modes will now be described. The system supports two modes,
namely Semi-synchronous and Asynchronous, and the TDM pilots are generated
differently in the two cases.

[0090] Semi Synchronous Mode will now be described. For some applications,
such as ranging, it is useful to detect extremely weak sectors. For this reason it can be
important to allow correlations over more than one superframe preamble. In order to get

processing gains over more than one superframe preamble, it is advantageous that the
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[0092] An exemplary acquisition procedure will now be described. The first
five OFDM symbols (708, 710, 712, 714, 716) in the superframe preamble are used to
carry the two Primary Broadcast Channels, namely F-pBCHO and F-pBCHI1. First
OFDM symbol 708 includes a F-pBCHO portion 724 and a F-pBCHIportion 726.
Second through fifth OFDM symbols (710, 710, 712, 714, 716) carry F-pBCHI
information. These channels carry configuration information that the AT needs to have
before it can demodulate the PHY Frames. In addition, the F-pBCH1 channel also
carries paging information.

[0093] An F-pBCHO packet, in this exemplary embodiment, is encoded over 16

superframes, and occupies % of an OFDM symbol in each superframe preamble -
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fogsfipmakyerc hmodods2 Vodberafare, nowbeth GesdPyrsbnoin as well as
ﬁ&(s){lrI?ch%ntoﬂsa trlng ess, at the err]l(at of this stage, the AT knows the PilotPN and
Superframelndex variables, which are together used to seed various random number
generators (for hopping, scrambling, etc) used in generating the FL waveform.

[0097] The Other Sector Interference Channel (F-OSICH), in one embodiment,
carries a three state quantity that is modulated as a phase on TDM pilots 2 and 3. Since
the TDM pilot waveform is known once acquisition is completed, the superposition
causes no degradation to the performance of the OSICH. One of the characteristics is

that it is used by ATs in the neighboring sector, i.e., it should be decodable at extremely

low SNRs. This is accomplished by providing an extremely large spreading gain for this
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[00101] In some embodiments sub-step 914 includes sub-steps 916, 918 and 920.

In sub-step 916, the communications apparatus determines whether the communications
apparatus is in an asynchronous mode of operation or a semi-synchronous mode of
operation. If the communications apparatus is in an asynchronous mode of operation,
then operation proceeds from sub-step 916 to sub-step 918 in which the communications
apparatus generates a second pilot in at least some sub-carriers of a second OFDM pilot
symbol in accordance with a first function. However, if the communications apparatus

is in a semi-synchronous mode of operation, then operation proceeds from sub-step 916
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interference information.

[00104] In some embodiments, the pilot symbols in the preamble include
acquisition pilots used for at least one of timing acquisition and sector identification. In
various embodiments, the preamble includes more symbols used to communicate system
configuration information than to communicate interference information.

[00105] In some embodiments, the symbols in the superframe preamble include
the same number of tones per symbol as symbols used to communicate data as part of a

frame within a body of said superframe. In some embodiments, the symbols in the
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includes performing an unscrambling operation using a scrambling sequence that is
applied to a first pilot to generate a second pilot. Step 1010 includes sub-step 1011, in
which the access terminal uses preamble structure information to determine the location
of said at least one pilot symbol including interference information in said received
preamble.

[00109] In some embodiments interference information, e.g., other sector

interference information, is communicated via modulation symbols values of one or
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operation of the wireless communications apparatus 1100 and implement methods, e.g.,

the methods of flowchart 900 of Figure 8.

[00112] Wireless receiver module 1102, e.g., an OFDM receiver, is coupled to
receive antenna 1114 via which the wireless communications apparatus receives signals
including signals from which interference is measured. Wireless transmitter module
1104, e.g., an OFDM transmitter, is coupled to transmit antenna 1116, via which the

wireless communications apparatus transmits signals. Wireless transmitter module
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operation using a scranbling sequence that is applied
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interference information in said received preanble.
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determning interference information includes

denpoitialt | DAtARR GG D HOASS rH@ﬂHfreﬁ_tiﬁt@ffel%ME@ﬁﬁk&nfafi%n 1138,

obtain the interference information being conveyed.
seten eoridwiratentisformatert Eld@ngaetatédbnraddastnchaenal symbelheé 42,

R et M K R RV R T
information to be communicated 1148, a generated preamble 1150, timing/frequency
structure information 1152, scrambling sequence information 1156, offset information
1158 and mode information 1160. Timing/frequency structure information 1152
includes preamble definition information 1154. Timing/frequency structure information
1152 includes information identifying forward link structure and reverse link structure,
e.g., forward link superframes including preambles and frames. Figures 3 and Figures 7
illustrate exemplary preamble structures. Information defining such structures may be

included in information 1154. Mode information 1160 includes information identifying
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sone such enbodi nents, recovering interference
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embodiments, the generated preamble is a superframe preamble, and at least two

symbols are used in the preamble to communicate interference information.

[00121] Pilot symbols generation module 1128 generates the pilot symbols of the
generated preamble 1150. First pilot generation module 1132 generates a first pilot in at
least some subcarriers of a first OFDM pilot symbol. Second pilot generation module
1134 generates a second pilot in at least some sub-carriers of a second OFDM pilot

symbol. Interference information generation module 1136 generates interference
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[00125] Wireless receiver module 1202, e.g., an OFDM receiver, is coupled to
receive antenna 1214 via which the access terminal 1200 receives downlink signals
from communications devices, e.g., access points. Wireless receiver module 1202
receives a preamble, e.g., received preamble 1234, said preamble including a plurality
of pilot symbols, at least one of said pilot symbols including interference information.

Wireless receiver module 1202 also receives information communicated in forward link
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Figure 7 are some examples of preamble structures for which information defining such
a structure may be included in information 1246.

[00130] Interference information recovery module 1222 recovers interference
information from the received preamble. Recovered interference information 1236 is an
output of recovery module 1222. In some embodiments, at least two symbols are used
in a received preamble to communicate interference information, and the interference
information recovery module recovers interference information from at least two

symbols. In various embodiments, the interference recovery module 1222 uses the
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| east one of said pilot synbols including interference
siho atntaast ong of the pilot symbols included in the received preamble. Timing

information 1240, e.g., a timing offset adjustment, is an output of timing acquisition
module 1228, which is used by one or more of wireless receiver module 1202 and
wireless transmitter module 1204.

[00134] Sector identification module 1230 identifics a sector from which the
received preamble was transmitted from at least one of said pilot symbols including
interference information that is included in the received preamble. Sector information
1242, e.g., an identified sector of the source of the received preamble 1234 is an output

of identification module 1230.
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er }T’fasc], at % }?f{}n%iy?l rggqj epy lfngl 13@ 3%§% IS8y ¢ gystem configuration

[&&%@Ln lp3$ ﬁﬁ?ﬂ LTORAIIENS She ﬁ(l}}‘? 'Egm%ms%?@ﬁ"e ﬂe@elb'@daﬂreamble
for transm ssion and reception. nmbodi nent s
mudoniqénebeaimentsabe ecdifod pmamfolqo] 2é4amladmancarb eymhols usedeto
used for receptio enbo

SR RaF Do Ryt Rl raRRS Nefanth e oniraiiSuginforence
Ifremstoasi on. I n sone enbodi nents at Ieast sone of the
sane antennas or antenna elenments are used for both

tr df8kd6dsi hhsoamﬁdemm@mt@rthe rascigodrpreapblsais genpesframp greamble.

o%’?e] e;ng)e gf%nrﬂl tﬁi %6%%51 t'l\l/lg supetrﬁgnqg i)l%yu%%le 1%91u(3te @e same

ce’s

h@ryibﬁaiftﬂonek S¥PSEboS W sﬁﬁlﬁﬁs ueAdlE b@mnﬁlafbaieerata dipapl oy, frame
etc., User 1/O devices 1208 all ow a user of access

wvathis mbadyofdle superfmp Taapmeiotics ermipdiientsathesymbplstipthe
gg}eﬁ{g] erﬂéa CAmbl eqﬂclu@@%v&g%%gb%&gnlb%mn §§‘}Hﬁolgaﬂgb(ﬁittb Wrimunicate

cess term nal I nitiat
dmmpatrtafaﬁMemﬁmmbo&ymﬁthasmeﬁram@de, e.g., another

T e ﬂter He %g%q%g m&g@gg@@@l%@agggg&ngam used by

I&&&?&ﬂo@%b&%e&%&d{&é 19204 Btak? R ovéred idﬁr@eﬁéhﬂﬁhﬂ%n 1236.
nodul e 1228, a sector identification nodule 1230 and a

Eysgtplaryi infopforace owov @y overyatrrmdid4e indeds: inG@Rgpn identifying

B BETE LR ARAR A0SR P RO LB B comey

ﬁﬁ&%f&{c%dnﬁyrﬁ&tﬁm iUl dr @8mb Bl 1afi SRinif&halidB 8sed to recover
timng i nf or mati on 124 sector information 1242,

trlit@ffemglca rRfofetie AGY aQtHthlifﬁrQﬁ@ leviel bemgtcopmnumgepsed, from one or
tn%%ee LGRS rn%co(fvoﬁr the h? % o&f%(é 6arry|_ﬂ1g interference information;

ransm SSI on cont r I on

adidmigfdrmatoremaypial q)h@s‘e lﬂfﬁeﬂs id Oitereirerd idfdddtations b gd ésformation
stored pr eanbl e structure infornation 1246 and frane
MepPRREaPT SRl PAgerferenea gy dutat Baient Rhase plietiur e

i nf gp{my oflgln?edf fsrécdr’a’sgﬁl% ifl ﬁ{lggk}g@(fhs eQ%ﬁ%ﬁngigottspﬁbols used

| ocat | o east one pl i nc
tondoar e ingrteecrica fitibrraticmnn isoms aimtho diewaisv dd thpr @ampleof Figure 12,

Fi e 3 and Figure 7 are sone exanpl.es. of preanbl.e
oo w0ty e PRI SY A GH RS ORI UBRTiRR W@T”éiﬁéﬂmﬁ sub-carriers
SSdVAGInE a6 1B &s iliedaudas, ddartddd, %Bfﬁ@tsh@-@ar-}%fjsamtﬂ ffd38hal nulls

Interférence information recovery nodul e 1222 recovers
anindichierd dyMEULhf andrraticond-aiers Wsed fergeddidaioprsyanbblseconveying

B psey s s erassy B! oI st S Pibeiore
f)l\@@mﬂéﬁb&h Se@beA Us€da first base statlon, conveying interference information
indicating interference level 1 via modulation symbol values I1A and 11B. Exemplary
pilot symbol 1304 is a second pilot symbol of a preamble from sector A, e.g., the first
base station, conveying interference information indicating interference level 2 via
modulation symbol values 12A and 12B. Exemplary pilot symbol 1306 is a second pilot
symbol of a preamble from sector A, e.g., the first base station, conveying interference

information indicating interference level 3 via modulation symbol values I3A and 13B.



in a received preanble to conmunicate interference
information, and the interference information recovery
woaalieecovers interference information fronPEr/Ub®az071821
two synbols. In various enbodilnents, the interference
Peci®very nodul e 1222 uses the061496 stored preanble

str re nformation 1246 to determ ne_the | ocation
of lﬁﬁﬁ%éa;ﬁxaﬂ%laﬁi pigy sEY RO Op it %F&P%mlwsasmﬁaf?ﬁﬂwpmmble
FBR WESH B B ot RRERAVaYEDattSe BARISinoliRRASLhcd Mf&BIFBon indicating

enbodlnenfs, the interference I nformation recovery
mocitdrence 2021 il ved mdéwgataon symdot satbes g anlduiBe Ex2evplamn pidét

SRR L0 frimato e Sy Rfo R R earRle M5 Sefvdf adpasigond base
RaBAE Bk Ridodhterfefen¥@HfSrsat @A RRHEMMBiSterfblRBee level 2 via
interference information recovery nodul e 1222 i ncl udes

moghlatien ool @ahipe BA prbES. nodmpéary st gerbel P heis a second pilot
from sured:ph fset .of recei vy, ilot .
e b R e R S
Intdreoreraiciimdrmitiahintisatiel ingereamat live B3 ed, medulationBRmbef values
a plurality of predeterm ned interference levels. In

di ments, the phase nodul e 1225 al so neasures

th 08 ﬂﬁﬁ e of thgsrbg(eﬁlgfa% él%g%&lhleﬁg Tﬂft‘)’lgpaﬁlon \Wﬁhﬁ ‘?nei,]ﬂglo? E}b[ﬁﬁol of the

enbodil nents, a sep phase set nmeasurene
msowrces, used dor,th¢ pitbtusiedlsahapsr 4s adindtivinerfftier @otwe. In addition, the

i nf or mat j on, recover e 1222 or wirel ess receiver
a%ﬁrbwﬁ%éhwi@w@#ﬂ?ﬂﬁimw%ﬂrwsgéﬁn?rt vEpgyiption symbols

E&@@%g %ﬁbﬁ&eﬁ%ﬁf&haﬂ@ﬁ ls'l'la@lgé@e?sﬁa ﬁﬁ@ﬁd@éﬁh@ bRs!

transm ssi on based on the récovered interference

i nflOPHH] i oRigulr Bhs @i dssviog idestiatiog vimdus eremplery Qik8Gymbols used
'ncludesti fornaH%ontused in cg&trol, e5&H 0 ) 13

LY MR TS dRiggRatiqndy spe cmbpiments. iy the gxqraplfof Eigure 13,
fRHiloPbyrSIRIS i19dd S0 cERRY At YrchEAIREIANS P ThcRABLHME Sub-carriers
performed by nodul e 1226 include one or nore of:

pasviegingianylot tone paimslidated toom aresy pidsoarriyureagirinyilthgntentional
S I I .
OB G308 RhebERT SHRL UTSHPHLURS SOl SIERE DR o

chpiagiintgrféeccdaformbadreinofudt dEMs it phh@ufserbfrodgondigg to
and/ or .changi ng the coding rate of transm ssion

| : ) on, L

BITEGNS IeTiRICRES AP YRIS. cﬂ&rfgff%@nt phasepifests fisindieatedhby thediarection of
Qbnd1 LAV EXEAPIaR) GRALFmbGOHGHAL L | lof
gﬁiﬁ%fngntﬁe node %?ngé g?ﬁ%ﬁPgang?o% %%%??gﬁﬁgﬁgﬁm ord
predindle fedrangitogA L dig, afiot bascotat@uecdwaying anterf@knce information
signalin sed. [00133] Tim ng.acquisition nodule 1228 .
5@?%%&1%%#@?%6& vad qtft &Ph4H ﬁ%éﬁéfg_ 5 kg _d]g%em gypilot
REbA 408 Pickoid S¥ITRAMBoll dTG! p1e8abIE Frohl@ctoR Al dhe first base
preanble. Timng information 1240, e.g., a timng
ghfige cordjyust intsnfcrence indernogiop indieftingjimtcrigrenelgidi2t vima phase
I 8, which is us by, 0 r. mre of .wreless

PRELof 470 ke Lioma hanaohv EBL LRisRariend et SGURLSre
pe@hble from sector A, e.g., the first base station, conveying interference information
indicating interference level 3 via a phase offset of 240 degrees.

[00142] Exemplary pilot symbol 1408 is a second pilot symbol of a preamble
from sector B, ¢.g., a second base station, conveying interference information indicating
interference level 1 via a phase offset of 0 degrees. Exemplary pilot symbol 1410 is a
second pilot symbol of a preamble from sector B, e.g., the second base station,

conveying interference information indicating interference level 2 via a phase offset of

120 degrees. Exemplary pilot symbol 1412 is a second pilot symbol of a preamble from



[00134] Sector identification nodule 1230 identifies a
sector from which the received preanbl e was

wo ec@ndamonted from at | east one of said pil ot speboE®07/071821
including interference inform®ion that is included in
Ohel9becei ved preanbl e. Sector information 1242, e.g.
an identifged segéor of . the source of the r celved
HicEs b Ce- 13 3ecpRd Bascoiitions capyeyineg HHFHGIeRAci IBiorRptRn iadicating
3800488 [SQf@ala?’]?Jas§¥ﬁ§§WfQﬁ‘(§ QEdredsd on recovery nodul e
1232 recovers systemconfiguration i nformation 1238
f r dDB43]1 ehsiﬁnmnmptﬂﬁ'y t:mbodlmn‘p ithedbcagiombuittsn gfe pilog symbol of the

recei ved nents,. the recejve
R e B3R Rl sl R P AP St ghq refoR” The Fhase
EROFHRH GAthEhS YR QNEH 8 HE ] a0Mn RN in@iHkdiRB lé’lf%li‘ﬂemg
to communi cate inferference information. [00136] In
eunmupiehiedi nents, the received preanble is a
B RE SHBbh ASU SRR IE i R o
tyanies ifetidisy Mieferasce Syfsbahttony SSRdh embo Gy e ay Be déﬁlaalons to the
as part of a frame within a body of the superfrane.
Sl earbod ipRid dasatied W%r@m‘%@ﬂ ElngStlﬁémé dpeFpy %zw@lple in
R bR Rt O b Ol S DSBS EDlcfce and
batyplietl bl agpha sepefidet mlllﬁlpllkf)@a'ﬂﬁ@‘]o gemt'letef aeplhncsgambebwmeeyng
infarmati.on 1249 includes | nformati on used :
[ErETre e dROEM3ilo g2 e ARfaTiFranae B iormgtigiy -4 ’rPtg%fc“SQ/t@F Biprference
{17608 h SR Eink RbAITRLdafil V£ AR segﬁfeﬂ'@hﬁfe}bffs@tt BOkBi8NGRue which
recovery information 1249 includes: 'information
wd&n@uﬁydng subcarriers used to carry nodul ati on

|Iot S d, to

BB o B PredisPidRcs RO B b ARG st BPo s it mpviged o

bRy a@tpe%nu;ﬁﬁrédﬁ@ tHeQEQY Qﬁalderd)‘ir a5d BESBESuS BAAFRIBMafBus
an interference | evel gglconnunlcated from

@wglfmatlwte thasel amépdlﬁwnsﬁmﬂdnege yeappagsnt tgtthegislsidled in the art,
gI?(f é%ﬁ rﬂr){lc FPlc;:s de?'%%& flgrlél%fqﬁ%e%g]gq 1%&% gtlﬂ T e%lngdcﬁ)ll}lents without

ase o1In erence

déﬁaﬂﬁﬂ’@ﬁr@rﬁﬁhe it or sde}feQ Ik ) tae Vﬂf@@ﬂleﬁg)odnﬂéﬂiﬂ &bk inbyinednded to
interference levels to different phase offsets

pobmaaq taihg gpbodimants showindwrsig byt qreyta heatcepigled g}q igest scope
: %ﬁf%ﬁ@“‘[hqhé ﬁtl %gp&){{rindé/%leféa{u?esc(?&‘f@%d halgy f erence

ormati on ment s n the exanpl e of

Fi ge0£46}2, 1 NRioRk bRLoSHEAR! Bodss AEskiBed BE¥BYare implemented using
interference informati on i nci ude sone sub-carriers

@mwremmgn@dmﬂ tomeltf@mirethwtqpﬁ dbl@@ﬁpeddlbg teapnesermgve neshads of the
sub- carriers

f{f@fﬁt 05 ﬁéargglﬁemgrbaé paocre.?sné%, glesgaga gF%grgt?%l:]aq%/qr%%Hsmlsglon steps.
FHIN A SorSOEBIHiMEnte Ratio\iseredteres AESinfpiandred udmxembiaey Such

g;oldl(l)ltes ?n)ggt‘g)ce)llm%%(r)nzen![e% u%m?ges(ozgcgvgrep Ihllrcc)igvafeyorlrrbaoc!ongbflnatlon of software
and hardware. Many of the above described methods or method steps can be
implemented using machine executable instructions, such as software, included in a
machine readable medium such as a memory device, ¢.g., RAM, floppy disk, compact
disc, DVD, etc. to control a machine, ¢.g., general purpose computer with or without
additional hardware, to implement all or portions of the above described methods, e.g.,

in one or more nodes. Accordingly, among other things, the aspect is directed to a

machine-readable medium including machine executable instructions for causing a



preanble fromsector A e.g., a first base station
conveying interference information indicating

wo ndognimeence | evel 1 via nodul ation synbol vaPCEESHA7/071821
and HB. Exenplary pilot synbo}31304 is a second pil ot
8§96l of a preanmble fromsector A e.g., the first
base station, convgying.interéerence i nf ormati on

PREREGS P IPHRSENTTASF drvosiafed hardvarg; 1 PRERTM QBT BHMeLFffdhe steps of

MR B69c-d&BriBOPmERBd(skxempl ary pilot synmbol 1306 is a
second pilot synbol of a preanble fromsector A e.g.,

th | rst pase. statio conveyi i.nterference .
gV R TEisR: SrbRmeRRabA BN irth §RGplemented using
oRdet rdbieaio ddsae peMainti @ slopé camekpbadn@ Gol 2601 He+E 3&dthods, for
Exenpl ary pil ot synbol 1308 is a second pil ot synbol
SFampley SEEFHPIOCES i BIEWAsY sEcradiog and/gr arsgHesigngiaps. Some

o, ‘ . . i : Cion.indi :
LY R e AR £ LSRG O LERL R 8 Rk
ainportsB, upddeingph setyf pifbohat@yribditatb3 b acscsa ps@e ol wiiitlodn access
synboL of a Preanble.fr?n1se tor B, e.g., the second
[saBmak hay angietve eSSy IR RS EPRIECHOT SR faFvarding a
odi . ) ; ‘ o Lat i ‘
L o A o SRR KR Kpdating
sBcwneb, picl db seyerbmbodimeatsprasanbicatufesene sadement8] usngmodules.

he secqnd base.station, conveying interference.. ..
PHTUPAGLFoRSY QBB MRgh HEBE Fel KEch Iy O3 Sgpgbination of
Soreldra bh @RardWaRO IM¥B) e e B MW sdridBd bl @) nefhddRkes can be
exenpl ary enbodi nent, the location within the pilot
yypornted using macking cxesyitabbeigstrentionh sugl soroftgfagmancduded in a
change a function,of the sector. In ktd on, .t he
FOGOE ot W, A sy RE S st ¢ o RAL I PRL diceqpact
lise, DVIP, 80| @hir6in BYcHNd, $.oC.pRMEN) RGpbIthipatc@ MGt or without
i nformati on changes as a function of the sector.
pdstatione] hamidyiaree tormnlement gHpgipagions pfiderheYheeseabadgngthods, e.g.,

L b Qt t Lt er

SR Biko RO ARGy 4R R o PR, RO bR s e
Hirgusdktob3nadhie-addilc sydinal mcludag macharrexeyutable instructions for
interference information include some sub-carriers

EBIASYA TAEFTANS PiBoPrRHOT 484 RYAFRIH BB A0 BYUR Stfpr more of
ﬁfé'&?e@§ BPfHé%Bbee-HésMbéd‘mbﬂ%&@.' onal nulls as indicated

by NULL. In the exanple of Figure 14, the pilot

synif8148] us busante aobmdaypcitstte pricessoeor pbarssaas.ican, CPUs, of one or
inclide di fferent €h§§e of fsets ﬁorres onding to

BIOFS VSRS G-fre SPPIRPRISRIIOTS douices SUpR @S grorpsirapinalspad/gr access
pbih&eis cBhBolrbdiCRirREmaNe §tBss slith@fikiens 8ésctib&l & dedig performed
signal arrows. Exenplary pilot synbol 1402 is a second

by hstcogymratations deviece abis eonfigwiiieref e processogmay e achieved by

o A, GG L AT
it/ okebyoinc R d g diagBsare Ex@OPLaeysopid ©f hasdwie imokh4, foSedform the

second pil ot synbol of a preanble fromsector A e.g.,
rastcd pteRs angi gontrol processor configuration. Accordingly, some but not all

embodiments are directed to a device, e.g., communications device, with a processor
which includes a module corresponding to each of the steps of the various described
methods performed by the device in which the processor is included. In some but not
all embodiments a device, ¢.g., communications device, includes a module

corresponding to each of the steps of the various described methods performed by the



station, conveying interference information indicating

interference |level 2 via a phase offset of 120
wolegraew®97 Exenpl ary pilot synbol 1406 is a sechoUptoD071821

synbol of a preanble fromsecior A e.g., the first

Pak®ost ati on, conveying interference information

I, ndi cati.n |nterference I 3 VI a phase. of f set .

datcagy et thepereaser lsesaewg?i e%%%g? inplggcpisd &Smg

§gﬁ@ﬂgagwbpﬁn§wggol of a preanble fromsector B, e.g.,
a second base station, conveying interference

i nf[go | ONuhﬁiEBu@%Eitillﬂlgmlmaﬁﬁtﬁ(ﬁfs%‘%tﬁe heuRls dnd/pasatus described

phase of fset of O degrees. Exenplary pilot synbol 1410

plovg val b r@ﬁpfp“pmtd@ thapablgilledn the sftela rismeofftho Abayeclesnripgons. Such

9ar?atlon§ t3 888 ?éaewﬁ&%ts'cé’ 1%%'}%{&?{ %nd%b§£r£&5 SR G&tious

ifon’1n I nterféerence leve

pihbsdmehfssety s aﬂdZﬁh \dﬂ@ﬁ@&ﬁbocﬁxﬁﬁ@a&r yisgal Winhh CEWNIAPbrthogonal

1412 is a second Iot nbol of a preanple fronD61496

Eegucaey givigoymulty @M@»a?élé/%fvamwrpth%mﬁéﬂf ng

b EEd ES?’%?%WJ‘&%? e R TG

brlenpitacon antss dbdeind ndlelelnodet. i losomietehibodinetythe atcess nodes
nb of the resources ed r the pilot signals

G50t P G TSR B rorm R SURE Wit mobile

ﬁé&e@%fﬂg F Mt IR € DNt SHADR eSS 8% rﬁoﬁﬂé%‘db@zﬁe

of the Interference | evel being conmunicated. 44]

Boprementbd di netabeoki ceolputhes, persandddatigssistapia(PD4$), or other portable

eneratin i.ncl udi interference

AP Sh ot PRE rEobRh i h Mirsi R iy M Bele WL R GREE o e

BsloRbaing eReiore Bl sartRS ehibe@lindkid. h respect to

Figures 12 and 13. For exanple, in sone enbodi nents,

an input pilot synbol is subjected to a scranbling

sequence and multiplied by a phase offset nmultiplier

value to generate a pilot synbol conveying

interference information, and the interference

information, e.g., other sector interference

information, is being communi cated via the sel ected

phase of fset nmultiplier value which is being used.

[ 00145] The previous description of the disclosed

enbodi nents is provided to enable any person skill ed

in the art to nake or use the various features.

Various nodifications to these enbodiments will be

readily apparent to those skilled in the art, and the

generic principles defined herein nay be applied to

ot her enbodi nents w thout departing fromthe spirit or

scope. Thus, the various enbodi nents are not intended

to be limted to the enbodi mrents shown herein but are

to be accorded the w dest scope consistent with the

princi pl es and novel features disclosed herein.



[00146] I n various enbodi nents, nodes described herein
are inplenmented using one or nore nodules to perform

W0 b@7441®ps correspondi ng to one or nore net hodRCDUS100B071821
aspect, for exanple, signal p¥ocessing, nessage
ger®oat i on and/ or transm ssion steps. Thus, in sone

entgdigﬁgtz various features are inplenmented using
Mol ules may be inplenmented using

software, hardware or a conbination of software and

har dware. Many of the above descri bed net hods or

nmet hod steps can be i npl enented using machi ne

¢xecunabttkod oBdedatingen®mButbatids apddravas, ehe mothbd dethpiising:

a machi ne readabl e nmedi um such as a nenory devi ce,

e.g., RAMH‘PF‘%%‘&?“&F@RT@“% ct disc, DVD, etc. to

control a r

cOnt1 0 2, TRt GEIRY Ak ARSI BRTRE By W o

pontdlonsleaft anhef aéad‘pdomfamoimadludmg hadgereacaginforimatiome

or nore nodes. Accordingly, anong other things, the

aspect is directed to a machine-readabl e medi um

pncl uq*h@ﬁlefmqu@fanﬁnem&@m BarlsAiih P G trQRsH1E ArtheAHRIUAGs:

a061496 machi ne, gﬁ processor and associ at ed

har dwarssmittmgpe PRGOSt @rasmbimatdeast onchrynaiod parespondieg to a
scri;bed t hod

BRERG ER LY S ERaB T e L et B Rmtiony

usi ng one or nore nodules to performthe steps

corres ondé§g4to one or nore nethods, for exanp

3i gnall Sfekim fewdaign wichpilasywholsmenlede acqulsmon pilots
§e%rf8f%ﬁ s%‘ne%fetﬁﬁm ?ﬁ[ﬁsﬁéﬁ 00 e¥or SaRFicAdE! Ude
ansn1t 2 connBction re uest, receiving
connectlon response updatlng a set of |nfornat|on

i ndi ca |ng ccess_point. with whi access
tfer ni EQ clodn; Levhesrinsuitipgirm %mﬁadm mgregsymbols used to

EANRERILRN §t&ﬂ%§ﬁﬁ urh RSV RFSH AR HARRBALIAL HEIRANSE
etern1n|ng resour%e assi gnnent, requesting resources,
updatlng resources, etc. In sone enbodi nents various

ey bol h@ﬂ&%&ﬂ”@ G DRl e e gieamble

conblnatlon of software and hardware. Many of the

above described nmethods or method steps can be

6nrp| eifbnmethodif wlyimrse Wlhnl@mesae(t mn@lmlfelm snsit superfrapregreamble
rea a

1nc I?ie e erotﬂneg Per SS{T&?’P@ than dsg\r}lbg N usgggo conﬁﬁmlc% Fgata as part of a

ﬁ‘hﬁlK wm@m)a@ay 6if saed su@‘e@ran&t c. to control a machl ne,

e.g., general purpose conputer with or wthout

addi tional hardware, to inplenment all or portions of

t7he al?ﬁ eﬂl% c‘orf cFﬁg 2"%@1%%& 1&15Btwa ér?%t%nseargruség} h&aid preamble
nodes. ccor among ot her P%
mmmdnmfﬁnett&mﬂéerelmdeenfoﬁdam@ a machi ne-readabl e nmedi um

i ncl udi ng machi ne executabl e instructions for causing

a machine, e.g., processor and associ ated hardware, to

per f o ARG IRER 79(Vherein the measuring of the interference includes:

measuring interference with respect to sectors other than a sector from which said

preamble is transmitted.

9. The method of claim 1, further comprising, prior to transmitting the preamble:

generating a first pilot in at least some subcarriers of a first OFDM pilot symbol;



the steps of the above-described nethod(s). [00148] In

sone enbodi nents, the processor or processors, e.g.,
WwW@Rs/1499H7 one or nore devices, e.g., conmmuni caPCDNS2007/071821

devi ces such as access termn¥ls and/or access points,

a6 Eel96onfi gured to performthe steps of the nethods

descri bed as being, perforned by the conmuni cati on .
devi cENCTHBECRFPBUH L o gt Yiee BibSEBEEGY arﬁa@o"&egFDM pilot
bgved by using one or nore nodules, e.g., software

nodul es, to control processor conflguration and/ or by
i ncl ugmwgatimgrimhm%l@nceninfmapipmim&tdcmt sangothethsmbdaeiems of the

no erf e recited steps and/or contro
ﬁ?BEé@@EPhggﬁ Gﬁpg%ﬁg Accordi ngly, sonme but not al
enbRd :fﬁﬁﬂ%lﬁraﬁ"tﬁoﬂpl[& @&ﬁgolﬁ Andud@VinGaid fRednble, includes said
conmmuni cations device, with a processor whi ch i ncl udes

aﬂﬁﬁﬁQIQBt@ﬂ¥%§9mthﬁ@ to each of the steps of the
various described nmethods performed by the device in

whi ch the processor is included. In sone but not al
edbodirhenicthod ofeliig®, whci@in gahommmupisgidistcvnd pilevineRides:

i ncludes a nndule correspondlng to each of the steps

of t hBsiiap PEaRIHRS sequBess thittiharmicpde f Srshpdoby

t he061496 device in which the processor is included.

The nodul es may be i npl enented using software and/ or
mhrdmﬁhenmﬂﬁﬂlﬁ@hhﬂdﬁewhusmqﬁdmmﬁngaﬁdvamhépﬂmﬂﬁﬁhaﬁndwkm

t hods an aratus descri bed above wi.| |
aﬁﬁﬁaﬂglﬂg asgrapp eP‘Fee‘&feg P gHsTaty the SHCW@HOB'PY ingffset.
above descrlptlons. Such variations are to be
consi dered within scope. The nethods and apparatus of
Vari olibe extodiofshin ldayhérein santbfifset depecndusn sndodérheencs
ar.e sed wi th CDVA, orthogonal frequency division
Hﬁ.qq X|ng (OFDM), and/or various other types of
comuni cations techni ques which may be used to provide
wi rel ess comuni cati ons |inks between access nodes and
hdbi | Eheagthed of glagm e, wheyewi sschefésct has wdlceedilwodes are
i npl emented as base stations which establish
comuni cations |inks with nobile nodes using O-FDM

aand/ Oﬂ"h@ﬁl&’ﬂmdbﬁ cladxh 90 U e Rirbosh shttih g a@ﬂ@nﬁﬁl@iﬂcﬁdﬂ@d@ﬁsmﬁtlng
are_inplenmented as not ebook cogguters per sonal  data

Hedirsit@RPY pifbAgmbolgind shariseopb PR gilefeymbebas abaca REPM
5ﬁﬁ&ﬂ§ﬁ{§&%@géﬂbkter circuits and | ogic and/or

routi nes I npl enenting the nmethods of various
enbodlnents 061496 WHAT IS CLAIMED: 1. A nethod of

era ns a paratus t he net hod
&E? 8Kﬁégnﬁ? %ﬁaﬂﬁ ‘efi€e; and transmitting a
pr eambﬁtmlﬁag i1 SR b6 MnUE bB YeRorhdr et Pluriid A
asynchronous mode of operation than during a semi-synchronous mode of operation,
said second pilot signal being generated using a different function during said

asynchronous mode of operation than during said semi-synchronous mode of operation.

16. The method of claim 1, further comprising;:
generating said pilot symbol including interference information, includes

incorporating interference information via a phase offset applied to multiple subcarriers.

17. The method of claim 16, wherein said phase offset is applied by performing a

phase multiplication operation on an input pilot symbol which does not include



synbol s, at |east one of said pilot synbols including
interference information. 2. The nethod of claim1,
wob@raigtransmtting a preanbl e further i ncl uPEBUS2007/071821

transmtting as part of said Preanble at |east one

Q@hﬁ%l corresponding to a broadcast channel used to
ng%nlcat S sten1conf|gurat on infor ion. 3. The

G AnOMRI AN SRRERIS AP Sypin éerfenside

f8iasiohi on pilots used for at |east one of timng

acquisition and sector identification. 4. The method

of claim 2, wherein said preanble includes nore

?%nbols %ed to conngnlcate %X n1con{ urat.ion

I%if or Rat TORStRENYHELP PSP RBEES HGIPRAE Y OMB ISR

met hod of gh itdPetencohdaSliremSal Hodiigambl e is a
superfrane preanble. 6. The nethod ‘of claim5, wherein

said s y nmbok quambéﬁag@e@up@ infadateefop genendsing 4 m@elrmltde, faglgseamble
}n%[]u%%n 4R ]Uf'aXlt}F 8%%‘3& ﬁé’ls ?ll%lstgosnee S%d%gl Co?§ 1%091% n%

ﬁ}terﬂ’d'ﬂ@cﬁ&ﬁfbﬁdat&fn_cl aim 2, wherein at | east tvvo syrrbol S
are used in said preanble to conmuni cate interference
information. 8. The nethod of claim7, wherein the

asu e nmeasuri ng
?ﬁter?2?%ﬂ%&“&?ﬁﬁ”?ég%%E@ﬂ?ﬁggéﬁﬁ%ﬁg other than a
sect or fr oawitelshtremindttprmaddit oritsmntmatisgrsdid gcherfed fileemble.
met hod of claim11, further conprising, prior to
transnitting the preanble: generating a first pilot in

| CRRL o 6@5&%@&&‘1%{ 1€ hheRfin &l bfeﬁﬁlbgzgﬂlefh'tlloﬁhodule includes
synbol 496 generating a second pilot”in at |east

sone s(igaymbelrgnoftian sedoledoCEDRTaping @t leggtimbo Isyrnbol

ener at erence information i.n at ] eas one.
RSP 4 DA MR Sl Fo PR i beteE s K
whemeitionsai d plurality of pilot synbols, included in
said preanble, includes said generated first and
second pilots. 10. The nethod of clain19 wherein

ggner H& ?T[g)a%%usdof g?ﬂS a{%vhe?em Eaﬂ? P%g%t% &gioﬁ rnodlule generates

ScCra sequence

pilots Whechrnaet Baghisifiorchiditsruskd, foﬂl\d’teézﬁt dSherEﬂ’tﬁmag Iaékgnﬁﬁd)ld and sector

second pilot further includes multiplying a scranbling
Blld¢rtienused to generate the second pilot by an

of fset. 12. The nethod of claim 11, wherein said

of fset depends on said interference informtion.

22.  The apparatus of claim 19, wherein said preamble generation module includes

more symbols used to communicate system configuration information than interference

information in the generated preamble.

23. The apparatus of claim 19,
wherein said preamble is a superframe preamble; and
wherein at least two symbols are used in said preamble to communicate

interference information.

24. The apparatus of claim 23, wherein said interference measurement module is an
other sector interference measurement module which measures interference with respect

to sectors other than a sector from which said preamble is transmitted.



13. The nmethod of claim 12, wherein said offset has
unit nodul us. 14. The nethod of claim9, wherein

WO e@namopti ng a preanbl e i ncludes transm tti ngP€T®ES2007/071821
first OFDM pil ot synbol and t¥e second OFDM pil ot
8§96l as adj acent OFDM synbols in said preanble. 15.
The nmethod of claim9 further conprising : controlling
pil ot signal generation to be perforned differently
during an asynchronous node of operation than during a
sem - synchronous node of operation, said second pil ot
8%.gnalhbeppaptgesiadamel, wdicrmgn said pfdambéngentration inprdule includes:

durin ai d, asynchr onou de of operation than dyrin

ot o SR SRR HE R ol Bive P inFhist o

SRIcheRkrOdf Lhidi OFbDM pHsttshibogonpri si ng: generating said

pil ot synbol including interference information,

I ncl uglesrong pdeirenatatiny modt eripegenebing isgeanaltnillohinatcagt some
. of fset i nmultiple subcarriers. 17. The

%ggﬁggghiﬁ?ﬁ%ﬁ%ﬁégsg%k@wgyﬁ%ggid phase offset is

appl i eginetfpenconfotngich ghasitomtodulR! fof @dncaiting Pertdticact

on an input pilot synbol which does not include061496

inheratatiep ahafdcash sIPerRrbIbeyTigE Rl wwcard SFPM stlotsyrbel: and

bvﬂglleﬂfjéaﬂg}elh%ﬂ I)\g%f‘o@ g?ﬂb&@ﬁﬁgfﬁ&écﬂﬁ'sa' red?‘nlyl’b,riﬁélﬁaeqs said
comuni cati ons’ apparatus, the apparatus conprising: an
parteeatéefisneel seeasipidrtent nodul e; and a preanbl e
generation nodule for generating a preanble, said
preanble including a plurality of pilot synbols, at

beast TROEyRkat§eb LR B, whiPRobad kaehy 9115‘9%&%%{1 flo8(ce
informati'on. 19. The apparatus of claim 18, further

goreprtesthagecoad wilpedsarsa saramblmg segnenco thalt & dpptied to a first pilot
transmitij,ng sai. enerated preanmble. 20. The
LBl R o BB R PRI ST 6 or 2ol 6

generation nodul e includes a first synmbol generation

nodul e for generating at |east one synbol . ,
80r r eSponriafgus of Aaipy Ynadwrin digaaersid niloegenepation module includes

ni_cat m fiaurati | [ L on. .
GO GG BTG oL UG I SEREh e el
geoad piléton nodul e generates pilots which are

acquisition pilots used for at |east one of timng

acqui sition and sector identification. 22. The

appar ghu %?&E%ggu é&%‘iﬁ%s’ WHREEH Buid AhAREEATHshits the first OFDM

generat | udes
pilot symbol and the second OFDM pilot symbol as adjacent OFDM symbols in said

preamble.

29. The apparatus of claim 25 further comprising:

a pilot generation mode control module for controlling the second pilot
generation module to operate in one of a first and second mode of operation at a given
time, said first mode corresponding to a communications apparatus asynchronous
module of operation and said second mode corresponding to a communications
apparatus semi-synchronous mode of operation, said second pilot generation module

generating the second pilot differently during said first and second modes of operation.

30. A wireless communications apparatus, the apparatus comprising:

interference measurement means; and



nore synbols used to comruni cate system configuration
information than interference information in the
w@emenawed preanbl e. 23. The apparatus of cl ai P€WBS2007/071821
wherein said preanble is a supkrframe preanble; and
096 N at | east two synbols are used in said preanble
to communicate nterference informafion. 24. The .
appar at us BFaR far ﬁ?@@%ﬂnmenreﬁrﬂblgaﬁa&f Pr#rapledpedpdiag a plurality of
PRASYRBORNAt 1BRAYAEL i BRIREARhoIS BRI Rfingd MEEFE &GI8 MFBrmation.
heasdr enent nodul e whi ch neasures interference wth
respect to sectors other than a sector fromwhich said
ea e is tra i.tted. 061496 25.. The apparatus of
Rl i pgeipan ST . SRS ROG R at o radui e
i ncludes: gchhd o trhdntting QAR @hb@bdReht e f or _
generating a first pilot in at | east sone subcarriers
of a first OFDM pil ot symbol; a second pil ot
ner at.i on dul e f.ar,generatin econ i.lot. in.at
Peact Tho A LRI Br P SR 08 R RN R B s
gyimbol igefidrati @ eansthogdmetitiap ageagoat kpnbsdttceohding to a
enerating interference information in at |east sone
grassehsangliused v ommpHclBFHIN eiguptioptnioyRtA: and
wherein said plurality of pilot synbols, included in
said preanble, includes said generated first and
3&con@hpapargus @bclaifh), aphpariabaié nebncloagon@&jingdeacmial pilots

said second.pilat generation nodul e. generates the
shiehe PAUBT %]snlf?&g%eg SRR ot GPRE eccinition and soctor
aRplifiedioho a first pilot generated by the first pilot
generation nodul e. 27. The apparatus of claim 26,
wherein the second pil ot generation nodul e i ncludes an

fset., nodule for .a [ an offset to a scranbl.in
3o omhihopedur & GBREIL DL ubts b el SR R
appar aritspit g&ieatmnzﬁaanm&&r%%haaﬁﬁg gl fitdt pNStat Rhast some
transmts the first OFDM pil ot synbol and the second

SFtoMITisT ot fsph@BP Magileidyaweht OFDM symbol s in said

prea T ratu [ urt h

Compr 1y o lifaRARACRfBr Bhoctufle ol iiloflas ot s
aehirield dMosebhiel OEDMNilgiskebogener ati on nodul e to

operate in one of a first and second node, of, operation

at a GERCREAROTBAIQR gIPEiopBYanTior BRI IAtTIcENgS
RROTHROR A LAPSt SARALAEHSILRSHRAYRCYR ond OFDM pilot symbol; and

wherein said plurality of pilot symbols, included in said preamble, includes said

generated first and second pilots.

35.  An apparatus comprising:
a processor configured to:
measure interference; and
operate a transmitter to transmit a preamble, said preamble
including a plurality of pilot symbols, at least one of said pilot symbols including

interference information.

36. The apparatus of claim 35, wherein said processor is further configured to:



nodul e of operation and said second node correspondi ng

to a communi cati ons apparatus sem -synchronous node of
wop@raiten, said second pil ot generation nodul BCT/US2007/071821

generating the second pilot di6fferently during said

066 and second nodes of operation. 30. A mﬁreless

comruni cati ons apparatus, the apparatus co
i nt er PRFIAA Hansatite i H@n%a%pafgﬁ%@@lmg@n Eea$t(9ne symbol

g@ﬁdl tofa R‘b@@dﬁg’ﬂ Ganvd 'ugecptﬁ%QMﬁldaWA%Qw&ﬁguratlon
plurality of pilot synbols, | east one "of saidpil
syerpoitisni ncl udi ng |nterference informati on. 31. The
apparatus of claim 30, further conprising: neans for
transmtting said generated preanble. 32. The

appar ghélgpkated & MRIBD35, WHRFSh 5uid i1k SFBRABS th@lde acquisition pilots
generati ng includes first synbol genération neans for
usoddpmatilengt enc ofdising opquisiiomeand sestor edqpofiditing. t o a

broadcast channel used to communi cate system

configuration information. 33. The apparatus of claim

39, wmi¢ epparaad 6F dEanEs, Wdierde fed ptdcbGogBTertRdresnfgured o, prior
whi ch are acquisition pllots used for at |east one of

o the HgnuRiguPR Pt theRregmbleect or identification. 34. The

appar g Ifé?at@g fcf‘% %c} 1%%? léefglt%oﬁierhuﬁgdrgetg%flgﬁrgt%FDM 1]fot symbol;
generdting I nc es: rst pilot generation means for

gener gtrienge a s¢dond pilpi inaitt Idast satmelsebsirrias v a sedoad OHDEYIpilot

of a first OFDM pil ot synbol; second pil ot generation

PEAMS: for generating a second pilot in at |east sone

subc a%éﬂe?aft@ 1&$rf&e§t%qgﬂ8ﬁngfmn@t |kt sSMRAor subcarriers of the second
interference I nformation generation nmeans for
@Eﬁédaﬂohgmﬂmﬂemﬂerence information in at | east sone

h f th

Shast RHCRES O iR sy oS R R b Ay TRt A
g@m@uafﬁ@ngheﬁmbﬂ§#MQ§s sald generated first and
second pilots. 35. An apparatus conprising:. a

processor configured to: neasure interference; and

Sper ﬁgﬁe%i)par 1o gf‘ lélglr Whe 1??/3% i)ro%eﬁof %rmllﬁﬁer c%gﬁgl%red to:

prea udlng a plura ol's

| east coneolqfilos agdalrgeh@tm@ytmm I&rﬁoﬁﬁbdldﬂff&genltlmdahﬁg Bence
i nformati on. 36, The apparatus of c¢laim 35, wherein
awinghrgpeusaaadsy ofjaperatipp an Qisine e ey icdragEsggde of operation,

said second pilot signal being generated using a different function during said

asynchronous mode of operation than during said semi-synchronous mode of operation.

40. A computer readable medium embodying machine executable instructions for
controlling a communications apparatus to implement a method of communicating with
another communications device, the method comprising:

measuring interference; and

transmitting a preamble, said preamble including a plurality of pilot

symbols, at least one of said pilot symbols including interference information.

41. The computer readable medium of claim 40, further embodying machine
executable instructions for:
transmitting as part of said preamble at least one symbol corresponding to a

broadcast channel used to communicate system configuration information.



operate the transmtter to transmt as part of said
preanbl e at | east one synbol corresponding to a

whewaderwst channel used to communi cate system PCT/US2007/071821
configuration information. 37!l The apparatus of claim
B86l4%herei n said pilot synmbols include acquisition
pilots used for at |east one of timng acquisition and
sector identification. 38. The apparatus of claim 35,
wher eirfe s@hshtpr &Q@a%?@ﬁledhﬁnf S ctlahﬁMOC QRELAHELI PG5 ﬁ’l‘BbB include
to the transm ssion of the preanblé: generate a first

piduotitionpibts ied dor & demst enebifamning nequoditien dnd sttoOklontification.

piIot synbol ; generate a second pilot in at |east sone
subcarriers of a second OFDM pil ot synbol; generate
kit er TRE eARRutbNOIIHA Bl b A aimeAs ﬁrﬁféﬁ@m@&d‘ﬁﬁg machine
subcarriers of the second OFDM pllot synbol ; "and
wm@rl@bh: leﬁmtlpnmfoamrtoy tofransinigng shaprersbdlel ncl uded in
sai d e r fd.r .
secon e?e}mlg < ﬁré gegtal%%légoa u%u%og&l%? 4 %gt 8@%& gliloﬁ symbol;
said @ér&@e&ﬁ@@fseb@dfpiro& hest leasﬂﬁdrgw@daﬁlers sfanecsld @FDM pilot
signal generation to be perforned differently during
anBynchr onous node of operation than during a
S - R nR S IRAC L BRGH B 4Ol S0 RECORL LR ihe
si gnaf bel n generate usi ng erent tunct
dmbmm@F§Hﬂ®ﬂas%mdhﬂpmMUs nnde of operation than during

SO G PRt O L SRS S a4 el Bl

ga§hﬁ&pﬁﬁgg§i&ggn@ﬁmh§olIlng a communi cati ons
apparatus to inplenment a nethod of communicating with

anot her communi cations device, the nmethod conprising:

o B PE S S e e B b R Egfane

atecliRBRlin@ARtOAs & d pil ot synbol s including
interference information. 41. The conputer readable

medi ureebirolinaipHetsagnal gencrdionderbe agifergadetifiprgatly during an
f
g@ﬁgﬁ%ﬁ&s I%{)&Stfro%%}atlgﬁ?hano({urm%l AR o;{&c'hPo%o%?nBaé {ag SJaeratlon,

reanbre at’Preast "she s respondi n
ki@ @ﬁﬁﬁ&tpﬂbh agﬁﬁlbeu@egﬂ:nmted@mﬁtgm difft@nsHiatEsn during said
configuration information. 061496 42. The conputer
pevalIBReuSFER S Oh APFTaiPA thAnAring i spmi- wcar%lm%mode of operation.
synbol s include acquisition pilots used for at | east
one of timng acquisition and sector identification.
45. A method of operating an access terminal, the method comprising:

receiving a preamble, said preamble including a plurality of pilot symbols, at
least one of said pilot symbols including interference information;
recovering interference information from the received preamble; and

controlling signal transmission based on the recovered interference information.

46. The method of claim 45, wherein recovering said interference information
includes:
using preamble structure information to determine the location of said at least

one pilot symbol including interference information in said received preamble.

47. The method of claim 46, further comprising:



43. The conputer readabl e nedi um of claim40, further
enbodyi ng nmachi ne executable instructions for, prior

WO e00rnaesm tti ng the preanble: generating a fiP&I/URLDO71821
in at |east sonme subcarriers-®f-a first OFDM pil ot
8§96l ; generating a second pilot in at |east sone
subcarrlers of .a.second. OFDM pi | ot synbol ; genfratl

" nt or PERIHEEE § HAGHHARHBHIPPSTAIOB ASE Sb Fast i f Sa1d ot
§Hﬁ&ﬁ pi |l ot synbol; and
mhere%%kggﬁgggmh?gmﬁgs%%%ngﬁ ot synbols, included in
said preanble, includes said generated first and

second pilots. 44. The conputer readabl e nedi um of
clai m 43 further enbodyi ng nachi ne execut abl e
instructions for: controlling pilot signal generation

to be perforned differently during an asynchronous

ﬁ&de 6?6apémdﬂﬁ@hnnHénﬁ@mmwwwmmﬁngn synchronous mode

of pe Seco 1.0t si gener

usi g et SR ARRERIE AR el Ly R PR ELE from
sad et 1045t 0pe bAdalidpildtRamboMindlgdiBa irde@@eﬁcesmerhamst is included
node of operatlon 45. A nethod of operating an access
ethegeaived prAMR-hod conpri si ng: receiving a preanbl e,
said preanble including a plurality of pilot synbols,

at | east one of said pilot synbols including

40t er The endediafthimeb] whercinesaaviet¢ingl p')mlirﬁblfe&'ncﬁmdm more symbols
i nformati on. fromthe received. preanbl e;
BEsP SPRPIGIcategwsieny oaRgpRteh somden ti lfli?éfelfe@ewé?wtwn
interference information. 46. The nethod of claim 45,
wherein recovering said interference informtion

powcl uabs meti®idrod clurmedibiveersinrsact ngcavedproambleiion sterframe
dete% ne the location of said at |east one pil ot

“including interference information in said

recelved preanbl e. 47. The nethod of claim46, further
conpri sing: 061496 performng a timng acquisition

éber af homethoded cmmISQawher@mesa&‘ sysrdmchs 1pishigtsugriigalcpreamble

Fudlé q'e\gerl t%r)]rlljetrs[]pre?r gyené oor%pl}a}ns Fbugg n%o o)}rlmrf]-ll-gnelga g egttg%s %Zu’t of a

frammvwiﬂiuﬁ;mbs@ dfya&pﬁipvﬁfhnw eanbl e was transmtted from
said at | east one of said pilot synbols including
interference information that is included in the

secei ¥R RERAM Rim 46, wherein at least two symbols are used in said received
preamble to communicate interference information; and
wherein recovering interference information from the received preamble

includes recovering interference information from said at least two symbols.

53. The method of claim 52, wherein recovering interference information includes
performing an unscrambling operation using a scrambling sequence that is applied to a

first pilot to generate a second pilot.

54.  An access terminal, comprising:

a receiver for receiving a preamble, said preamble including a plurality of pilot
symbols, at least one of said pilot symbols including interference information;

an interference information recovery module for recovering interference

information from the received preamble; and



49. The nethod of claim 46, wherein said received
preanbl e i ncl udes nore synbols used to comuni cate
wa@yawamogpnfi gurati on i nformati on than i nterfeP&nts2007/071821
i nformati on. 50. The method of3claim 46, wherein said
pecbved preamble is a superfrane preanble. 51. The

nmet hod of claim50, wherein said synbols in said
super f FTARENIBT A HHIIO! ok {sder ral Teney ?Hé?sr@mibbased on the
‘éé&@@eré&/ﬁ@&k&eﬂ&%?ﬁfeﬁﬁa&ﬁﬁmm cate data as part of a
frame wthin a body of said superfranme. 52. The net hod
of cIa|n146 wher ei n at Ieast two synbols are used in

cei ved nlcate.interference
ST R S R R R et Al
i nfor Efﬁ{e'nﬁﬁ‘y iﬂcﬁmlﬁgmofea@eéame RERANB ot oadBSicating the
recovering interference information fromsaid at |east

tosetianyefireldsat lgat orrruloteymbel ledludingimeriaenaghafogination in a
BI%%]?I%FJ Iarrfcgwlhnlleﬁlr ga‘iec{ 1%"9 erénréfe CeOP]E I Ogn uEe(S: hé’ég GEhe stored preamble
Steucaurd Imfbgnaﬁmus ﬂ@t%rthi’ﬂlatthd lscanml dfegidtad leastfdnﬁqaﬁlom,}lnmol
to generate a second pilot. 54. An access termn na
peksinesiniegterance adainyeionsip paid scsiver Recambi-eanbl e, sai d
preanble including a plurality of pilot synbols, at
| east one of said pilot synbols including interference
béf or itht bamass tanniinmltafrcﬂeémefrﬁc €urthef compitision r ecovery
nodul e for recoverin nharf%;ence informati.an from
the r&EBIRSHIEHRN ul%\ PSHATB " 2R ﬁ?@%?lBﬂn operation using
§t°1@£s’£ Bhe SR FildtQYmEOR KR} hPRYIS! BNAL rdcbRBS PraRILRN

based on the recovered interference information. 5
The access term nal of cIa|n154 further conprising: a

|nclud|n e structure information
T cbe ARl DI B et b S e o0 ot
synmboh sédted idelitifationd ﬁbﬁﬁ% e&claeﬂtnﬂ;,ﬁg ek EteNfrb which said received
preanbl e; and wherein said interference recovery

pisamble wiaseEansmitosk ferre gaid mbleatsoac of paid pileteymbpbringlndiog

EOE SR TRt hRTShBRel i MR s PR RSPy

recelved preanble 56. The access term nal of clalm
further conprising: a timng acquisition nod

é%r peP§ BFCEPSI§MAINE} qﬁcgagmééq wihstefn wsvd Eseivad p@ﬁmﬂsr& 1%1“6?5 more

k 1s 444 19 orﬁﬂiuqlcgie s%tgﬁlycr{‘)t‘lﬁ% a{l&?hlfbr?na'tlgﬁ Itﬁﬁqelﬂ'%ekf@rence

t'he received preanble access termn

olfainmtibb, further conprising:

59.  The access terminal of claim 55, wherein said received preamble is a superframe
preamble.
60.  The access terminal of claim 59, wherein said symbols in said superframe

preamble include fewer tones per symbol than symbols used to communicate data as

part of a frame within a body of said superframe.

61.  The access terminal of claim 55, wherein at least two symbols are used in said
received preamble to communicate interference information; and
wherein said interference information recovery module recovers interference

information from said at least two symbols.



a sector identification nodule for identifying a
sector from which said received preanbl e was
wo e@namopr ed fromsaid at | east one of said piPOL/US2007/071821

synbol s including interferenceinformation that is
D&EA%ded in the received preanble. 58. The access
term nal of claimb55, wherein said received preanble
i ncl udes nore synbols used to comuni cate system
configuration information than interference
informati on. 59. The access term nal of claimb55,
mherein sai d received preanble is a superframe

nE 60.. The a ss naI %H% i m59 wh%

FHETY ‘Fﬂmgﬁ ﬁ@“b?aé i er?l}?&l‘%f&’ém? b%erFCOVery

ﬁ@ﬁ@Qlﬁ@ﬁ¢§ynb0| t han synbols used to communi cate data
as part of a frame within a body of said superfrane.
61. Thteumwstshntgénmuh%lfor ofrfenzngns gnsoiteblisieroparatio asing a
gcy\grngl\{ né[:)soe Senl% t%léalr’tl I}]lg(é X ﬁrst ﬁaetl t3 %gneqatg%c\g%orn&t p(ri:lot Lai d
|nterference |nfornat|on recovery nodul e recovers
interference information fromsaid at | east two
8ynbof8.20era GEMERL. CPRWPrisEgess terminal of claim 61,

wher ef el%gll Hedd3tEt Feﬁ%@fﬁ%ed ﬂr dﬁ’l?lgas%i(f]&eé lg\ﬁ?crlﬁ(dlngg Blu‘?ahty of

inclu an unscra orn1n
pthtstcsymbbls; atdepeiadfi sail plB]t sgmbols Qrcardmhg m@r&e&me xefermation;
that is applied to a fi ilot to enerate a secon

pi | ot MCEA TORFFequigdnte mnﬁ fnformgtign @Phtjw resded\pagamble; and

means mfe%s fof G@ﬂtfﬂl ‘ﬂ% ﬁgIPdrl %ﬁ@ﬁ@smﬁ‘ Bidd Bh@RMRES cred interference
i ncluding a plural | ot synbols, at |east one

offorgmtidnpi | ot synbols |nclud|ng i nterference
i nformati on; nmeans for recovering interference
information fromthe recei ved preanble; and neans for

69Nt r Oht hA@ssSehiakl dARSM3S firger BaipGsien the recovered
interference informati on. 64. The access tern nal of

cI ai nmgBiory meﬁl?fﬁeiﬂch}éi#ﬁ rst0§¢dwgreambk¢t§»tryctn’éeaiﬁ§>mﬁtéom tidiggting the
d
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plféhﬁhbfe@ a6 cteitd @lidTﬁlbaIQ;I‘fot ﬂ:cavdi)fn@aﬁ’@d the s@f’fdi p’hbzﬁﬁ'&lle Rtructure
sald means for recovering uses the stored preanb
uffprRatio éo fi?fﬁ%mﬁafhedﬁcatt@n @Esad At lsastone p}l%tc%(mbehm@%udmg

ﬁ@&#r?eréﬁce.lﬁ%ﬁhat%Qngh 1P ceVe éﬁgﬂéarhﬂlgl udi ng interference
| | ve

nformation in sa recei preanbl e.

65. The access terminal of claim 64, further comprising:
means for performing a timing acquisition operation using at least one of said

pilot symbols that is included in the received preamble.

66. The access terminal of claim 64, wherein at least two symbols are used in said
received preamble to communicate interference information; and
wherein said means for recovering recovers interference information from said

at least two symbols.

67. The access terminal of claim 66, wherein said means for recovering includes:
means for performing an unscrambling operation using a scrambling sequence

that is applied to a first pilot to generate a second pilot.



65. The access term nal of claim&64, further

conprising: nmeans for performng a timng acquisition
wop@raten using at | east one of said pilot syP@DUS2007/071821

that is included in the recei4fed preanble. 66. The

aee¥és term nal of claim64, wherein at |east two

synbols are used in said received preanble to

communi cate interference information; and wherein said

means for recovering recovers interference information

fromsaid at |east two synbols. 67. The access

termnal of claim66, wherein said neans for

covering includes:. neans for perform ng an
égscrgﬁﬁpgﬂ@R%§8WB?W8ﬁ'using a scranbl i ng sequence

that is apg@h@gﬁ%pcﬁﬁﬁiﬁ&ﬁmpilot to generate a second
pilot.061496 68. An apparatus conprising: a processor

configured to: resepwepraapbleasnid preamhlednglpdingis|pburality of pilot
I(s)y?rﬁtléogg gV Ralt k'S¢ g%h 'tp}iotos& Iogsoﬁlcl%ﬁﬁr]{g %tf%ffex%}lce' {Efstna 08
piTot synbolFs ircluding rneerterence

i nformation; re&Ryed intoiferches @istatioh Gofbtht edtefvcd frdahlc; and
recei ved preanble; and control signal transm ssion

based on the reedVEl sgnpliraasmision dasqdrmngherrcpuercd gyerference
g@ Baratus of claim68, wherein the processor is

urther configured to, in recovering said interference

i nformati on: use preanble structure information to

ternpjne the |l ocat.ion of said at | east on il aqt )
g§mo_o ¢ AR i é\fhémﬁwem@m%ﬁm?ﬁp cogfigured to,in
f&ﬁ@érﬁ%%afﬂriﬁé@&&ce z{?onﬁa!ﬁ%nappar atus of claim 69,

wherein the processor is further configured to:
i dent ifeyprearsle swncthirconfonniiodn walcttrmewehy Edafporeairsldeat least one

t itted .f id.at |.east f id pjlot
9hoa 0T kbl iaferieBs rinesST i ol Rued Pl
included in the received preanble. 71. The apparatus
of claim®69, wherein at |east two synbols are used in

d&i d Theepnaetupelfcdngl @, vdiceamthernirecssor infusihtiesanfigared to:
| nf or %Hl%ndt 5 %Ig rﬁr\g@lexgvﬁfcﬂ s&iﬁgecperi\%%ﬁ)?ga%blé %vag rIIIJIII%{t?(Ii grﬂrn said at

confi gure recoveri intertéerence T ntorna

faagront e sdie pebvGehhplsciacitdg intedonéate infiraafies €ACH included in the
information fromsaid at |east two synbols. 72. The
ERSPAPAPIF@MBIC- ¢l ai m 71, wherein the processor is

further configured to, in

71.  The apparatus of claim 69, wherein at least two symbols are used in said
received preamble to communicate interference information; and

wherein the processor is further configured to, in recovering interference
information from the received preamble, recover interference information from said at

least two symbols.

72. The apparatus of claim 71, wherein the processor is further configured to, in
recovering interference information, perform an unscrambling operation using a

scrambling sequence that is applied to a first pilot to generate a second pilot.

73. A computer readable medium embodying machine executable instructions for
controlling an access terminal to implement a method of communicating with another

communications device, the method comprising:



recovering interference information, perform an
unscranbl i ng operation using a scranbling sequence

wo baw/1i®9applied to a first pilot to generate BCHESINTU071821
pilot. 73. A conputer readabl4 medi um enbodyi ng
felclone executabl e instructions for controlling an

access termnal to inplenent a hod of ¢co i catin
wi th ETBYHIS RGHADI; _Praﬁ@%évag@?g@w rﬁ%&ymﬂot Symbols, at
fQEHRINE B Md Qﬁ&ﬁssrgit{ofssiﬁbl‘dhfﬁ%lifi’teﬁ’él%ﬁ{@ih?omﬁﬁbﬁ preanbl e

including a pl ~of prlot synmpols, at |'east one
of sairdopiringtin®yfaitzotsinferoiatidn fignm the eedeared peamble; and

i nformati on; r.ecovering.interference information fram ..
the r 8‘2:‘%#%?1&? %%Ibai Psé‘}lgsé BEHOP g}i“i ﬁeﬁ%V%?‘glﬁ%FfLerence information.
transm ssi on based on the recovered interference

i nformation. 74. The conputer readable nmediumof claim

78, f Uhe pempuptisadabigmadicm ofelaseBu futice cinhedying maghise
for: i-n . | e structure information to determ ne
%egu‘fagf:éé ?q%%{lgﬁsn@%i d at | east one pilot synbol

I ncl udsing pteain®id erueneeinferharioRtd dcrinting tiedodaioR by &dd at least
preanbl e. 75. The conputer readahl e nediumof claim

o PHAf sy RBe! iBglediagiiMe Teraes RO TERER IR CLEed RictMblss

for: identifying a sector from which said received
preanble was transmtted fromsaid at |east one of

gai d Ppht¢ cempytodehdablaobdidinng dlaitnerd, rrérre embodyangratatiane
that@jpéi ncluded.in the received preanble. 76. The

BB BISHAN B redi um of clai m 74, wherein at | east
tWo SYRRGHSnA &chh? Bdnl WhitdsHid 868 eHcRRBBRRK Erali@nitted from
conmuni cate 1 nterference information; and further

et adlgash gneratiichpil@sgmbokbhduding interéremegnfoonatiomthat is included
retéoveri ng [ ntH@’if erence information fromthe received
PR Y PERBVEYi ng i nterference information from

said at |east two synbols. 77. The conputer readable

medi um of claim 76, further enbodyi ng machi ne
éxeculhprempiet jeadablomsdiparof dlaymy e vihercithgf least two symbols are
L0565 §8E E08 Rck A SRR Lo RELAL M09 30 AREHARRL LAY
operation’uUsing a scranbling Sequence Tat 'S appﬁl ed

to a furthst ciabddlind Magenesalkcatablcitgartom fobtin recovering

interference information from the received preamble, recovering interference

information from said at least two symbols.

77.  The computer readable medium of claim 76, further embodying machine
executable instructions for, in recovering interference information, performing an
unscrambling operation using a scrambling sequence that is applied to a first pilot to

generate a second pilot.



