SI GNAL TRANSM SSION I N A W RELESS COVMUNI CATI ON SYSTEM

CROSS- REFERENCE [ 0001] This application clains the
whemwshisepf U.S. Provisional Application Seri aPCT™MUS2007/080110

60/ 849, 293, filed 10/03/06," U.S. Provisional

Application Serial No. 60/8831755, filed 1/05/2007,

and U. S. Patent Application Serial No. 11/864, 644,

filed 9/28/07. The entirety of each of these

applications is incorporated herein by reference.
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and anongst other things to signal transm ssion in a
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and/ or receive data on the forward link. This is often
achi eved by nmultiplexing the transm ssions on each

link to be orthogonal t in tinme,
frequency and/or code d(ohﬁg¢§((ﬁ?§y§§? On the reverse
Li nk, Fidn@ transm ssions fromterm nal s conmuni cati ng

with different base stations are typically. not o
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performance of each term nal is degraded by the
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W.th ghb&rofpge Stations. SUMMARY [0005] The follow ng
presents a sinplified sunmary in order to provide a

K63 undeAsvaeldsnmubiplsenesaspeotugicafion hesteinseh osedirrently

enbodi ments.. This summary is. not an extensive overvi.ew

SN o B AH P RS o YR ABySGTCHie; dif forvard
ghie (B HovnNAK) [WRkd RaRé SorhMBnREARELIMA freMGhe BB QRALBRMoShe

Its purpose is to present sone concepts of the

terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations. Multiple terminals may simultancously transmit data on
the reverse link and/or receive data on the forward link. This is often achieved by
multiplexing the transmissions on each link to be orthogonal to one another in time,
frequency and/or code domain.

[0004] On the reverse link, the transmissions from terminals communicating
with different base stations are typically not orthogonal to one another. Consequently, each
terminal may cause interference to other terminals communicating with nearby base
stations and may also receive interference from these other terminals. The performance of

cach terminal is degraded by the interference from the other terminals communicating

with other base stations.



descri bed enbodinents in a sinplified formas a

prelude to the nore detail ed description that is
w@e@somsed | ater. [0006] In accordance wi th onECDUS2007/@80110

enbodi nents and correspondi ng di scl osure thereof,

various aspects are described2in connection with

mtigating interference in a wreless communi cation

system An aspect rel atessypmA®Yhod for transmtting

information in a wireless communi cati on system The
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flcsnd OFDIMdeabols a means for creating a second portion
of the signal corresponding to the sector-specif.ic.
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apparatus operable in a wireless communi cation )

provides interference information. The apparatus includes a means for creating a first
portion of a signal corresponding to a sector-specific sequence in a first OFDM symbol.
Also included is a means for creating a second portion of the signal corresponding to the
sector-specific sequence multiplied with a value for the signal in a second OFDM
symbol.

[0009] Still another aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for generating a first portion of a signal
corresponding to a sector-specific sequence in a first OFDM symbol. The machine-

executable instructions also include generating a second portion of the signal

corresponding to the sector-specific sequence multiplied with a value for the signal in a



system The apparatus includes a processor configured
to generate a first portion of a signal corresponding
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that includes a processor. The processor can
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portion and a second portion. The first portion and the second portion can be used to
obtain an Other Sector Interference (OSI) value that indicates of an excessive
interference, a high interference, or a minimal interference. The instructions also
modify a transmit power level based on the OSI value.

[0015] In another aspect is an apparatus operable in a wireless communication

system that includes a processor. The processor can be configured to receive a signal

that includes a first portion and a second portion and utilize the first portion and the



i ndi cate one of an excessive interference, a high

interference, or a mnimal interference. The processor
w@a0v8@k234 be configured to nodify a transmt pRP@EDS2007/080110

| evel based on the OSI value. [0016] To the

acconpl i shrent of the foregoi Ag and rel ated ends, one

or nore enbodi nents conprise the features hereinafter

§debhy péleiss ko BedinandOmar $dced 1ateHfyreped (r(mﬂ valut. The OBEvalue can

clainms. The foll ow ng description and the annexed .
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systemthat facilitates transmtting information in a
wpveb faggecwithbasomatapparestyfsane the foowoie defagled description when

illustrates an _exanpl e system for. .recejvi .
ool SR ERer R Ghedthuings e dssloed tpbectigpepsy arc
padide@fb inbRIdE et Siiotesbpedié idmhtir @GuivhlOM0] Fig. 4
illustrates a nmethod for transmtting i nformation
relating to userbased interference control within a
wirel ess co ' ﬁb I&r

il lustrat esm;iiﬁie ﬁgj oirgﬁiiﬁgjnlgr(r?lg ??%b#r%‘grnﬁaéts’l on

[08I13} i ng t BignétiNwtriktcbasadtiplotecckewvinizes ammhuikatwint dystem
a W reless .com’rugi at i og network. [0Q22] Fig. 6
Moty E?t%loas FRPPIECRSAOCY rﬁ%%mlﬁ@OIEJ:DM synbol 5 in
I 8 danc CF b Ii‘llL%ﬂa§_§ Bf %&am[#\hg Qgsﬁm Frh 9 fac?lithﬂeh Hﬁﬁsrrﬁﬂﬁr% a
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illustrates an exanple system for providing

[0928) f er enEig. 4 illustrates a method for transmitting information relating to user-

based interference control within a wireless communication network.

[0021] Fig. 5 illustrates a method for transmitting information relating to
network-based interference control within a wireless communication network.
[0022] Fig. 6 illustrates a method for constructing OFDM symbol 5 in
accordance with an aspect.

[0023] Fig. 7 illustrates a method for constructing OFDM symbol 6 in
accordance with an aspect.

[0024] Fig. 8 illustrates a method for interference control in a wireless
communication network.

[0025] Fig. 9 illustrates a block diagram of a terminal and two base stations.
[0026] Fig. 10 illustrates an example system for providing interference

information.



information.[0027] Fig. 11 illustrate an exanple
system for processing interference information.

WORDALLRE DESCRI PTI ON [ 0028] Vari ous enbodi meneGI/E8M07/080110
now described with reference to the drawings. In the
foll owm ng description, for pubposes of explanation,
numer ous specific details are set forth in order to
poeyj de a Fipon DUgRirbddakcsiBplisigedifoonecaking®iterfcrence
aspects. It may be evident, however, that such

Tlﬁ’ént(s) may be pract| ced vvlthout these specific

details. In other instances, well-known structures and
devi ces are shown in bl ock di agramformin order to
facilitate descri bi MTMHSIH)Q)ESIC{RIEDI(SN [ 0029] As
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smffmiliameqrdcrrto $>(va11&%1¢ ‘élorcmghmdm’suandmg Bbpnecanplcespats. It may be
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0030] Furthermore, .various enbodi nents are

B ot g R ARt e R GG RTE S Bpfiefiailt BRiHioR dhese
YHFIRAS chf CXENR! fréBRaAb SRR it LEbR nSddsd BMVing various data
subscri ber unit, subscriber station, nobile station,
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way of the signal).

[0030] Furthermore, various embodiments are described herein in connection
with a wireless terminal. A wireless terminal can also be called a system, subscriber
unit, subscriber station, mobile station, mobile, mobile device, remote station, remote
terminal, access terminal, user terminal, terminal, wireless communication device, user
agent, user device, or user equipment (UE). A wireless terminal may be a cellular
telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless
local loop (WLL) station, a personal digital assistant (PDA), a handheld device having

wireless connection capability, computing device, or other processing device connected



| ocal loop (WL) station, a personal digital assistant
(PDA), a handhel d device having w rel ess connection

W@ 2palilsss y, conputing device, or other procesBCTYS2007/080110

devi ce connectedto a wirel ess nodem Moreover, various

enbodi ments are described heréin in connection with a
base station. A base station may be utilized for
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[0034] As illustrated in cell 104, for example, each access terminal 140, 142,

and 144 is located in a different portion of it respective cell than each other access
terminal in the same cell. Further, each access terminal 140, 142, and 144 may be a
different distance from the corresponding antenna groups with which it is
communicating. Both of these factors provide situations, also due to environmental and
other conditions in the cell, to cause different channel conditions to be present between
each access terminal and its corresponding antenna group with which it is

communicating.



conmuni cating. Both of these factors provide

situations, also due to environnmental and other
w@oovdiosisens in the cell, to cause different cheemek2007/080110

conditions to be present between each access term nal

and its correspondi ng antenna’7group with which it is

comuni cating. [0035] In accordance w th sone aspects,
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multiple-access communication systems. For example, these techniques may be used
for a code division multiple access (CDMA) system, a frequency division multiple
access (FDMA) system, a time division multiple access (TDMA) system, an orthogonal
frequency division multiple access (OFDMA) system, an interleaved (IFDMA) system,
a localized FDMA (LFDMA) system, a spatial division multiple access (SDMA)
system, a quasi-orthogonal multiple-access system, and so on. IFDMA is also called
distributed FDMA, and LEFDMA is also called narrowband FDMA or classical FDMA.
An OFDMA system utilizes orthogonal frequency division multiplexing (OFDM).
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interference control, or both user-based interference control and network-based
interference control. The interference control mechanisms, and their combinations, may
be implemented in various manners, as described below.

[0041] Fig. 2 illustrates and example system 200 that facilitates transmitting

information in a wireless communication system. System 200 can be configured to
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various manners. For a system utilizing orthogonal multiplexing, a receiver 204 may
transmit data or a pilot on each subcarrier in each symbol period. OSI report generator
208 can estimate the interference on a given subcarrier £ in a given symbol period »
based on a pilot received from receiver 204. OSI report generator 208 can estimate the
interference based on data received from receiver 204. In accordance with some
aspects, OSI report generator 208 can perform joint channel and interference estimation
to obtain both channel response estimates and interference estimates. Further

information relating to these estimates with be provided below.
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[0049] The OSI report can be sent to receivers 204 and/or to other transmitters
(e.g., other sectors) by OSI report communicator 210. Based upon the information
contained in the report(s) one or more receivers 204 might adjust a respective transmit
power to reduce the amount of inter-sector interference observed by transmitter 202.

OSI report communicator 210 can send the report(s) periodically or only if transmitter
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described herein can be either volatile memory or nonvolatile memory, or can include
both volatile and nonvolatile memory. By way of example and not limitation,
nonvolatile memory can include read only memory (ROM), programmable ROM
(PROM), electrically programmable ROM (EPROM), electrically erasable ROM
(EEPROM), or flash memory. Volatile memory can include random access memory
(RAM), which acts as external cache memory. By way of example and not limitation,

RAM is available in many forms such as synchronous RAM (DRAM), dynamic RAM
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[0057] The OSI report can be received as a signal that includes a first portion
and a second portion. The first position can correspond to a sector-specific sequence in
a first OFDM symbol. The second portion can correspond to the sector-specific
sequence multiplied with a value for the signal in a second OFDM symbol.
Alternatively, both sequences can be multiplied by a complex number that depends on
the signal value. In accordance with some aspects, the sector-specific sequence can be
different for the first and second portions. The phases multiplying the two sequences

can be different.. The phase can be chosen from a group consisting of 0, 27/3 and 4x/3.
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Wb 1S B ARRE L She ]Iglth%e deb&r ik RAs DEHM @%H&_@%r each of those

performng a channel estimation using t first
pahs.i Bie diffetehecaiaatain abied ean beadded hegetlelr teshthmene varad

usi ng.the channel estimate to.conpute an interference
TR Gacenberiiy B EBRaSHOT TR Cor i bR & aSERIRE e Os:
agpects, the tinme-domain channel can be estinmated
usi ng sone other pilots that may be avail abl e. For
H08Rb! e, | AhaammBitey sttergrendse inRrcsentbnes With one Gpeginedn be

I .k - PRI : . [ h . .
B L B B BT S i

tnd@wJ O i gx a@Pld TR @ ltamdtit el Bssifidatibveca g @nueBefih scheme
transni ssi ons can be denodulaggg_in a coherent manner.
phosoy “0Xiedipees mrmal ingrfegancer H indigptesg derfrenge, and 2

[t &Ik %&E?ﬁglyﬁiﬁe@ e%@%sﬁgfeii 1ARS S80% ek,qgsh%uf(tﬁ#euntdve\%stood

strong pa n annel estinate based on
BaDbther means of classifying interference can be utilized.

[0061] Based on the amount of interference experienced by a neighboring sector
302, an adjuster 310 can be configured to modify a transmit power, which can include
reducing the transmit power, maintaining the same transmit power, or increasing the
transmit power. For example, if analyzer 308 determines that the interference level is
excessive, adjuster 310 can reduce the transmit power at a fast rate and/or with a larger
down step size. If the interference level is determined to be high, adjuster 310 can

reduce the transmit power with a nominal down step size and/or at a nominal rate. If the



synbol s and correl ati ng the phase across the two OFDM
synbol s for each of those paths. The different

W@ 0oBekxmbd on val ues can be added together to ORCHUS20aTI080110

overall correlation value. The phase of this
correlation value can be usedl4o determ ne the CSI
val ue. [0060] The anount of interference, in
e O 6lRa 08 M st e tc@mehcd D RGL LY zE&BDSRE be XS 8 ¥iEimal, adjuster 308
interference, high interference, or m ninal )
g hd icapasn He transnyt povest vaidsg geming| yhstepide pralpr at Aqominal rate.
¢ Y ‘ L . ; ‘

SR ol SR, Y egh @Rl R IAIR sl 385 migh
dettetihethanthe, powtt ldvaldihoalidesmhinghe sambeafdareadjestmants afedade.
i ndicates extrenely hjgh or exces{sqi ve intert erg}gcg,

ber, itnageideacowith sRiBs 10668 thh SiEP sPRaRd RERA @dgstment rate

LA A SRR R R P v
fozitighteominaly3 (sle dtearha®@2 gaiarfoatdi nsigbbor3idsectan rddgive to the channel
canfigured to nodify a ansmt power i.ch c .
FRE fordle putiifgor Rlof PShERPES woler it METAT S Hanodiy the
F8Bit PANG PabecdRAVOS] rePbrid REEIOAS O/ Jnld@r i dMT B hbigRBWMRIE: sectors.
For exanple, if analyzer 308 determ nes that the

(0968 f er enSest¢radeP casinghide s praasssoadil 4 operatigly cenngcted to

educ transm t r at fast rate . and/or with a
(G300 Gt oF By BPANTD cfieaft in B BPL AT kst bk She or
HREEOB] RPOrts, Qnﬁl@zi’ﬁ% @hformgtonsdo@taindlGn e@tep&Ey d€etrhiling an
transmt power with a nom nal down step size and/or at
mteduenegllcvichprperipneediiy e OF Mev pRSEOTS elioresser ek @nmlseegecute

' moni el  uster
RN E B8 o, ) 00 R Bl ot R BRUNR o n@hncc vl
stpepcsicddyamd/odmoat satdrqrictvaiiniag &rat¢ andiecoledel e evhwdht th
spects, if the interference | e\égl is ] ow,

SO
ReRLEE tragg R itRCYS: LR MOt heanghic Jgepit peyer lovel.
Y| d rempiRLBecSATRhANE AR AREH&IITE %l§ti1?g o r@&qj@in%g signal

0062] I n accordance wth sone aspects, the step si
scbidorg 4 fist paljios comesponditg tacaseche-sgetibc miquetteas 6t @RDM

ot he ranmeters.including the current transmt power . .
iy = S5 ol PaBaine (S SHEAFeC G g BB lied with
204100 R thO PS8 ¢t #5ccofl BIFDAR sy RbbNBeGbANMEG! chdah&l ds@nation

the serving sector, prior OSl reports, and so forth.

weipgshefirsg poridem taodeNivga chental geignate, dwemgshe ebamel estimate
| re ts receiyved.fragmone or | tipl . ghborin
EbP B ST Peyfant S i bt it REhalill Mg

apettatiodebsquenienest Bmuniplied bl aabmpR4k Huait@dt,arhiBea& e)ds on the
314) to execute instructions relating to receiving one
yenghyirbicodferpery e  san siAEd PEArmgtiomcdaterhio; the NsEHetiang sgecuted by
et i6r 4 ﬁpagidto?her%ﬁﬁaﬁﬁgld?&%ﬁ@ﬂ 4L Etheercagﬁlg ihﬁﬁgﬁon ina
Xperi ence by one or nore sectors. rocessor can
alirsleseonmtie cativat mratedikons rel ating to adjusting a

{Orﬂ%gls mt pSl\‘AoligssloF %/ le2I ca%%séeadprggesgor} Jegltcgtre]zi ?or Sr?a ;zirllgea}{ne Jor
generating information received by terminal 304 (e.g., OSI reports, interference levels,
and so forth). Processor 312 can also be a processor that controls one or more
components of system 300, and/or a processor that both analyzes and generates
information received by transmitter 302 and controls one or more components of system

300.



experienced by one or nore sectors, determning a rate

and/or a level at which to nodify the transmt power,
w@eoodeeasei ng not to change the transmt power PEWEE2007/080110

[ 0064] Processor can further execute instructions

relating to receiving a signal5Sincluding a first

portion corresponding to a sector-specific sequence in

pobs st OFMMNsY RO candor@ ps&6ed16l afRetibica RvidointceRRMod vl

to the sector-specific sequence nultiplied with a

Gdinpsess OS] Faperts regaiyied pRd A CYBRE AANEIIDRP ¥ YHisEEl, Memory 316 can

. o] DS ' . .

PES B R0 SRR, R Ry QRnttoh A el ore Sl PRI o

elsinhegiatn o0 acerving ectohend ahdi@ rhoe lpuide OSI repokte. Betiosrdmemory

gorti on. In ggogor ance W th sone aspec

Ls, both .
Hyereers Peof i ngito Fakang 45{10n 1 eRRHIos SORTIMBISAtioR PRty Ren
AeRERAS0LMd REtos BON AN @ ki, sIEMMEYsyStth TR a8 tefg@?ogystored

information related to the nstructions execut

protmessad/o03 doatttnotoltEnsuinfabhaidnnharwmetl esmetvedrhtie described
ho receiving information in a wireless comuni cation

@fWor k. [0065] Processor 312 can be a processor

Frpated tpvieRalryrd &g tGRNGHoAnl G deStfr DedBbd RN
E?gerved by tlerrri nal 38?%9%5 OSI0 reportes,r

methedelegien dat may dlegmplenienind if eeqonjancppdibebe discladedl suhigct

Bl B PR SRR "SR O o LB i ot .
Wiley %2 pughdsesgFREhpi @ty of Téf(?lﬁﬁ@foinme megied dofshiddyare shown and
transmtter 302 and contrals one or nore conponents of.
dosstibed BovserigoeBhlonsni iy todramdaistoat oné appreiags it the claimed
AR5QE hitEis Wot Hraﬁt@& & fRN AR, {)Ieéﬁfaler (?fs[;lft)éﬁ,t £S0mocks may
reports received and’ a curren ransm povvermI evel

& iny diBtfenc auvd el anid/08 comairiendy odthloshdr ®larks figmt wha is depicted

channel, in.for a neighboripg se r.relative to a .
_ drrerbcreif oMo aeryiohd! YhBtraed it imal by ed fo implement
el REthEBo i QRS Erdoed HAF iR er . H‘?m_rﬁéna%gafféc&@éa HAANE functionality

protocols Telating to taking actio o control
esneraieil athi tha blvekswmey be enplicmahted 04 safidasekirdwai302 corabigation

o farth ch that tem 300 can enpl o t ored
Rse0ebry RGuer gEhm (i Bt SaHER ol ransi n
AdWitioRA185 $t SABHLNDEKuABer @B pretiaRAAh 1K EMBthoHBEIES disBloVddew
of the exerlgrl ary systens shown and descri bed above,

©

hesemefiol ditersughat thingpasdication ersapabde dibcareyedeoen article of
Ha}ul?faétﬁ% tgl Ccﬂﬂ%)l eet?aenfssﬁobrjtigg tgn{rggr%sﬁerrﬁpém 51|10|h rﬁ&h?czotléﬁgﬁ:tlogvsa}rious

appreciated w ren e oW chnar

detidys 0 TBBscBskil Wl ih éhe frowilpuideesas] @il approplatcCthhtya @tthodology
expl anati on, the nethodol ogi es are shown and descri bed |
el aliapataliphe Ispreed ag 2 sesics of wéeriphiied spisoar @isats, such asina

aRRfgi-ated that the claimed

[0068] Fig. 4 illustrates a method 400 for transmitting information relating to
user-based interference control within a wircless communication network. At 402,
interference from terminals in other sectors is observed. Based in part on the observed
interference, an interference estimate is generated, at 404. In accordance with some
aspects, the information generated, at 404, need not be interference estimates and can
constitute raw measurements and, or, thresholds obtained for the terminals of other

sectors.



subject matter is not limted by the nunber or order

of bl ocks, as sone bl ocks may occur in different
we@eaengsand/ or concurrently with other bl ocks PCDOS207H080110

is depicted and descri bed herein. Mreover, not al

illustrated bl ocks may be regifired to inplenment the

met hodol ogi es described hereinafter. It is to be

FmepECi at edt 4@ tant(iBerd SBac): TRBEbIchde @SIPRIpatteslgdtetdicd, Besed on
bl ocks may be |nplenented by software, hardware, a

BeripergicnencstingteofhedpSkisporb eorsieys therameuat plaaies-seeory
U DU o Q58 B STRORAE AL BRIt e

détsit belsed Ther(ﬂlnﬁﬁﬁtelrferamb feporo ughales ah hit&ference value that can be

specification are capable of being_stored on, an
grierategangktr Wﬁffeéid?&rségn@ BRI RE %ﬁ@t PPTARE FBY £ iSeRpdmgrtion.

Thenst Eﬁr‘hbﬂ 9f ﬁllé(‘s[% g?éaﬁ%ﬁje%hg%o 4 Qec¥@ls Qéiﬁc Q&l‘ﬁkﬁé’eﬁn a first

Those he art wl | understand
eppMsyabd. tTIhatseca)nﬂeubtmnlmmkyq/mnglcain adnt@pmact foutb¢ yeche-specific

represented.a ser interrel ate tes aqr

wibhte ubentEut § SaludTothe seaga oS aH Sy mte!. 1n
hdcoHRhERH AR sémBBife, KRR séfifenédsaBs B klulidickd By Qr dWRipl&mumber,
relating to user- based interference control within a

which|dspends omiméignal ivalienet wor k. At 402, interference

term n ot her..sector ved
(40981 o 1 R Be R RAOH S5 BF SR fah el EP - sPaRfrahfom
@ﬁ]hbﬂ&trﬁultlﬁh@ii‘lﬁe& gihgld comiplABAlud 1 ABEERNF&tIvh bhthe@Eal can
Pects e informati on generated, at 404, need not

de et eerteatorspIcHis @BIQR dCEisACTRE DI ied br anefher value Y. The

hol ds obtai ned for the
U@?ﬁ?ﬁa 1% gF%EP?§§S%§%§§[ooeg] At 406, an O her

Bacipr | nt adieioesiteod dD6tnativelpotht first Ignen@m of thd signalsled a
8& the interference estinmate. The OS| ort .conveys

TR BRI BF O RS LSBECT8h 1o eEPTLPRIHER BT > YKl phase
GRNAGInG HE Ry Qe REQUS FbRIdEereW £ sk IR BE 'hQ?é:h frBm a

further “detail low. The OSI or interference report
grmllpmaasm mﬁﬁ énﬁemdrﬂcm@ wvahigk cetheansgante b&harerfdnfa Keging

R B Bhepibitefli s e SRl terie ety an Rl poines

forfd thi@Els ﬁqB@l uhpma SR RbnFERELA! Th SEUAENERudsTon the same
first OF % he second portlon of the signa

mtecbl@mmsﬂmmon @ coltrscry sbarcl ée@cw ¢nca genghabeeel estimate is

%1@;% e}%{man‘%e \{sasll %ar t%rthét oﬁ att %d 3in oSt rkgon. However,
S n-accor ance Wt me aspects, bo

Feqhence sstiadte Renotuldilapld, @@ physcadicforsate¥etvebellue mah@ Palue X
depends on the signal val ue. [0070] The first_ portio

elﬁo belengs tgrialP SKagpristet ptigreand, &élé{téw -bspates pp @ diffmensislly Coded

gﬁ §umul tiplied by a single conplex value X The
secon portion of the signal can
[0072] At 406, the OSI report is broadcast or otherwise provided to the

terminals in the neighbor sectors. These terminals might adjust their transmit powers
based on the OSI report, if necessary, to reduce the amount of inter-sector interference
observed, at 402. In accordance with some aspects, a terminal may increase a transmit
power if the interference level is minimal. Further information relating to transmitting
information relating to user-based interference control within a wireless communication

network are provided below.



include a different sector-specific random sequence

mul tiplied by another value Y. The val ue can be the
waeowanesef the value X. [0071] Additionally orPCT/US2007/080110

alternatively, the first portion of the signal has a

di fferent sector-specific seqglience than the second

portion of the signal, and a phase nmultiplying the two

RRGBENCES naitcbRlapid §RE @Rlated agpephm SGABsthecsehasted 500 for

froma group consisting of 0, 2p/3 and 4 p/3, which

FarpnE Bmgtinfogmation plsiag @mt?vprkbwﬁ interbpenge congplavitig a wircless

consii ﬁﬁgﬁtﬁ){ ?%ért}\gg%klt n s@ﬁlﬁ}g\ﬁ% %r ee- sy ?r;bi%ﬁ%mgqn other sectors is

elopgailed My pdd mdﬁhe obsesvel ingtfieconce i e)S$ aportas Yadcuasd,fa050d, which

t he s me constellatjon. Thu n a coherent channel

g by ew%0§ L 5psd Sr?&ﬁ%‘félw@‘srﬁg §tQ Elgagépii s¥1 @yludpe
Rl%rfngartlgﬁﬁl&%eh% ﬁl'téTfelr@Jcetﬂ‘PrfeM(‘)%s Rterfor RS RBRK r‘lpath losses,
constel |l ation. However a channel estimate is
eeaivEdbbdwesr frdre tgrhasds off £ fist saote nivatwred At athénsectyrsamed/or any

|l ue . X al.so | on 3PSK constel ]l ati on an )
oS TR % Ut SR8t PreEloamear oy c ROt aRERy terminals of
)8 b QMr and@fgtheNecth® Bront \bﬁlC% ORRIrt dah RITOREERAS A6, the

ot herwi se provided to the termnals in the nei ghbor
O8t rapoy.is Ting sendaightber redters prigedicalyj aronlyt if ekeessivamderfarence is
&é é b‘%@Qd on the OSI report, if necessary, to

t anount of inter-sector interference

pmser ved, at 5d9DSIr8pEGIRIH #RGRIMboHNS 0dtord aRAGEEVedd The rate
ter m nal increase a transmt power if the

privideh &e&r%léep@iﬁeqre exchangadnamongrthe saséars may derlg sagie or different

fifhith, A BAMER IR TR0l B BIJRRLLPIR LR, e 4. A firs

sqerorean eqiuladey daed toiskniAioas it G0 Cfedteb[ﬁhraw 1[1 OHE73st deiator based on
ccordance with a rel ated aspect, Fig lustrates a

e P doBD eesivac tiore ke R By of ﬁ@&rﬁfa?%h@re PHR3RG relgting to

Rel R RAR edatidt 1%[aft1‘ﬁ§ ?@ﬁ@cw%ﬁ@f)z{sgh iR e OB B BB a wireless

conmuni cat i on net wor k 2, an interference from

t@nmumghtson metebtkas pmeya;dedr‘tslqu obser ved. Based on the

BRRST e cn oo SRR S BlneS e e G e Sbfuethe mer

§RIRTABE8rch& inivAriods RAkhEANF drdovFfuriHtidh Metv AR utilizing
related to interference thresholds, interference

wélwspn@lrmnht@lexmt ong igysimsl mmetrélilsn@bldqj@mpﬂqtmmach subcarrier in
afi her. sectors
Ean I I?R/e%ootdh eAr pllﬁof]'[ f og %grﬁsl%g%m y%l%o?sbthg 1¢ [ﬂllozvgaa riori by

H@th%ﬁfﬂn@t@ltteﬂhﬁd f edcernee A;aiums}niwl is&rrﬁd)diﬂétﬁoncz;fyn@of for gitita, a
sector and anot her sector fromwhich an QSI report can

B’éOtrSé’é]@P\ﬂé@ mogulatipg sympel fospiletepist @ modulgtipn syrabol is a complex
P& ApoifiGh 25%n Jo'thg ?dn (¥ gogoﬁw LS FMESARE ShYf €0 on).

ence |1 s opser ve
[0076] A first sector (e.g., sector m) may estimate the interference on a given

subcarrier & in a given symbol period » based on a pilot received from a terminal u, as

follows:



[0074] At 508, OSI reports fromthe nei ghboring
sectors are received. The rate at which the OSI

WO e@enisear e exchanged anong the sectors may bRCT/H82007/080110
same or different fromthe rate at which the OS|
reports are broadcast to the t&rmnals in Fig. 4. A
first sector can regul ates data transm ssions, at 510,
for termnals in the first sector based on the CS|
reports received fromthe nei ghbor sectors. Further
i nformation relAlkng :tJ(BI t RS MR, U, Py RNf G At i on
relating to network-b sed interference control within
a W reless communi cation network is provided bel ow.
[0075] Wth reference to Figures 4 and 5, a first pquation (1)
sector can estimate the intersector interference in
various manners. For a communi cation network utilizing
ahtleoRonal) isrilot pyrabdl Rent b9 RE@niied onaubdmyer kA BEdbl period n;
data or pilot on each subcarrier in each synbol

peri 09‘1 /(\km liOdn dsBmate bf ARSI %h Bgmm&bﬁmtaﬁﬁen%ﬁl u;
known apriori by both a transmitter and a receiver.

data gy ”PP |n) 1s%a éc%@H's?hib%‘P oﬁbﬁ%&i b§ Qéctéllaﬁaefrorﬁ t@ﬂdlﬁ&tal u, and
synmbol "i*s "a” nodul ati on” synb [ot, and

modul gt QPH ﬁ%ﬂ%@ﬂlmht% of tl‘f@fﬁ@ér@fe%@b"é@er@@d b@s&%r% in a
signal "constel l'ation {e.g., for MPSK MQAM and so

[ 0076 firs sect o e.g., sector m nay
%ﬂ%@eﬂﬁlﬁw@? ]éraé%%céfa&% a given subcarrier k in a

Elio‘??ﬁ synmbolciper 'c%j alfo Pagede a2 1ﬁ‘teﬁbf’eﬁ§e b&EE bﬂ %Qta réc‘%‘f%ﬁ from
rmnal u, as follows:(k,n) =|H k,n) -(P (k,n)

Remunal k,asdpNows:Equat i on (1) where P (k ) is a p| | ot
synbol sent by term' nal u on subcarrier k in synbol
period n; Hmu (Kk, is an estimate of the channel gain

bet ween sect or

recei ved synbollnk)}gfqg% n@'ﬂsec’tém rm@?r% rm naI u;

and I m(k,n) is an estimate of the interference

observed by sector m The quantities in Equation (1}E )

are scalars. [0077] Sector mcan also estimate the Equation(2)

i nterference based on data received fromterm nal u,

as follows: | mk, n) |Hfl M(*, n) Dmu (Kk, n)-

Rmu (k, nf Equatlon(2) [0078] vvhereDnu(k IS an
trans termn

BREr T e R DsgHbbIs Baritiiino! st o h?lﬁw%gﬁtﬁa tErminal
8D SEEPEF N ET RGBT 084 Sy @%ﬁ%ﬁvremsi”ﬁ%syﬂltbphssﬂmates

Dm,u (k,n) by performing data detection on the received symbols R, , (k,n) with the

channel estimate A na (k,1)t0 oObtain detected symbols, deriving hard-decisions based

on the detected symbols, and using the hard-decisions as the data symbol estimates.
Alternatively, sector m can derive the data symbol estimates by performing data detection
on the received symbols, decoding the detected symbols to obtain decoded data, and re-
encoding and symbol mapping the decoded data to obtain the data symbol estimates.
Sector m can perform joint channel and interference estimation to obtain both channel
response estimates and interference estimates.

[0079] Sector m can perform joint channel and interference estimation to obtain

both channel response estimates and interference estimates. The interference estimate



channel estimate Hru (k,n) to obtain detected synbols,
deriving hard-deci sions based on the detected synbol s,
w@nwsigisny t he hard-deci sions as the data synbpdT/US2007/080110
estimates. Alternatively, sector mcan derive the data
synbol estinmates by perform nip data detection on the
recei ved synbol s, decoding the detected synbols to
9btiain oGRS &%@ﬁoﬁ@)_ JregiarAli (DYaRRe iSNiHRe bofBiRR- ek tor
t he decoded data to obtain the data synbol estinates.
peataEnceabd intRescb o Mtpr@irdiiceC athdakh,ahid need estiRtenese.
estimation to obtain both channel response estimates
HW801 nt er f Artermeinaldypicatht agds fopowfordae Dot framesgieral sectors,

g@ﬁfdﬂ{rg‘ﬂsbé@ s'%&tﬁ&h A Lnéaggﬁe IIM&ITFREAGSY g%hd iR Bfind O

t al ot h channe onse estl mat es
Therefoketieme & esdeid fat @SI RIpeet sipiating elize icelisist andipaits low

k, ) obtajined. fromequation (1) or equation (2) above
é%mla@@ébgk?fﬁ S Bl Eaen ot O e er ence. and

[(WSEP' sect ff o AHEETRIENIGEporAliLRA S ?i whtiaSyaNRESF SY@hn B€encoded

he case. [0080] A termnal typically needs to nonitor
o t@SIORD sy sboebriakn O&FEIM sgsteinn EngdPINgMt dyodw] segtcontgin a

whi ch b t f t he. term nal .
st opinte Scnare A LB L wR AR el TablGin BE Pl ot end o
&é%ﬁir-sipéciﬁ@béc?@h& xd (per 8ixL&))! P eaRkPenttMerG¥rfdin channel

signal detection at the nobile. [0081] In an aspect an

cximatiep asing $hayest syreba) and whe the .éer\;{‘@deéla@tfel Sytingatp tpeompute the
%ﬁﬁ)ﬁqfe‘g}%}{g{hés\é@om OM3ymbol's in an OFDM system One
synbof nay

contain a sector-specific sequence

pD8Y) Whi | B drdehephubiret, BWighatioptaild flidier pe etlticedby Sgnaling
and a sector-specific sequence X2(t) (e.g, SX2(t€é
FHelOrar e gt QliMowenop end om0 Rahercoast PRBM brmba Aghe
fipst ‘ . .
il A Sng TR, AR (oSt 0 (KNSR LT AR Eould use
{he085)rithm daswoibheé in ths pevtiqustpaeagsdphrsalceniye < gnaldinfthe twesymbols

be enhanced by signali SX1(l:),on the first OF
%tf)hg'gﬁ%? by p@lﬁ%@(?& © %nﬂgwsvesrelé BB DRSS DB %Véul%%“l% ffgm some
L@ENRA e, haenAcchMebn !a{gfoﬁ'fﬁfﬁgﬁa@ iRy aie%ol@me !t@ﬁ s$Bbols may

the sector of interest, it could use the algorithm
besssdi bed in the previous paragraph since the signals

' e two,.sS s still differ by the ase val ue S.

[ Baale, | "7 UTRR R piled e Mot U E el G Somay be
04agbr Sts @RtroPehaBAdIABE SR RBANMRI b8 AlsbétBMahdalay be used
jointly detects the two synbols may be used. [0083] It

Fpeudhgnirds fiemadhardayicehe encodi ng scheme descri bed
UBYE . eSS B8 Dl P8l IR oy g0 s
alperiehspicamblcabhpiisthg\at kast.6 OFDM symbols. The superframe preamble
may carry one of three OSIValues {0, 1, 2}, where each value may also correspond to a
phase for the second OFDM symbol (e.g., 0, n/2, and & respectively).

[0085] In those aspects, where the OSI report may include the OFDM symbols
with index 5 and 6 in each superframe preamble and OSI report carriers a three-state
quantity OSIValue (e.g., taking the value 0, 1, or 2). The OFDM symbol 5 may be
constructed according to the method of Fig. 6.

[0086] Fig. 6 illustrates a method 600 for constructing OFDM symbol 5 in

accordance with an aspect. At 602, a scrambling sequence Fogicrs of length 512 is

generated using a common BPSK scrambling algorithm with input seed [0000



[0084] In an aspect, the OSI may be transmtted on
OFDM Synbols 5 and 6 of a superfrane preanble

W@ owpnissyng at | east 6 OFDM synbol s. The superPCEDS2007/080110
preanbl e nmay carry one of three OSlValues {0, 1, 2},
where each val ue may al so cor?lespond to a phase for
the second OFDM synbol (e.g., 0, p/2, and p
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constructing in accordance with

Asysbronoyy m(?@z ngg rsahbwa&s@ ssqupnehveh FERKGMB and length 512.

nesated using a conmon BPSK scranbl i ng
% ég?ﬁ‘%%)lbfﬂ%ﬁgf seed [000 1 001 1 1000 O 111
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704, a sequence X6 of Iength 512 is created, where X
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708, with the value / Pogen Sosien” Ys(J) ,provided it is a usable subcarrier. The value
of Posicn 18 the same as that used in the generation of OFDM symbol 5 discussed with
reference to Fig. 6.

[0090] With reference now to Fig. 8, illustrated is a method 800 for interference
control in a wireless communication network. Method can be utilized by one or more
terminals. At 802, an OSI report is received from a neighboring sector. This report can
be utilized to convey the value of intersector interference (e.g., interference caused by
receivers in neighboring sectors). The OSI report can be received in a signal that
includes two portions.

[0091] The interference information contained in the OSI report is analyzed at

804 and a determination is made, at 806, where the neighbor sector observes excessive



[0089] At 706, a conplex nunber SOSICH is set. If the
CSI value is 0, the conplex nunber SOSICH s set to
W@ 290842864 the OSI value is 1, the conpl ex nunPE&r/US2007/080110
SOSICHi s set to (0,1). If the OSI value is 2, the
conpl ex nunmber SOSICH is set 2o (-1,0). The subcarrier
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the neighbor sector relative to the channel gain for the serving sector, prior OSI reports,
and so on. Terminal may adjust its transmit power based on the OSI report from one or
multiple neighbor sectors.

[0094] Fig. 9 illustrates a block diagram of an embodiment of terminal 920x,
serving base station 910x, and neighbor base station 910y. On the reverse link, at
terminal 920x, a TX data processor 910 encodes, interleaves, and symbol maps reverse
link (RL) traffic data and control data and provides data symbols. A modulator (Mod)
912 maps the data symbols and pilot symbols onto the proper subbands and symbol

periods, performs OFDM modulation if applicable, and provides a sequence of



(low, high, and excessive). Method 800 can be extended
to cover any nunber of interference levels. In
w@eenalse4 t he transmt power for term nal nmay PET/{(92007/080110
reduced by a down step that is related to the anount
of interference observed by t2e nei ghbor sector (e.g.,
| arger down step for higher interference) when the
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i ncreased by an up step_that is inversely
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and ot her termnals ch antenna 2x rOVI
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filters, anplifies, frequency dowhconverts, and

g p@ﬁttqllze%OXu tontendler Vel miygeaicratpar O61 rmvomantroller 970x may
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processor ornB ecelver

$B@Dlsakep|@ftqs1e5a&b B@LtION 91 B ah@ p&Isited OSY Eép@lrts fér Imrakdtors are
receiver units and provides data synbol estinates
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[0098] At neighbor base station 910y, an RX spatial processor 958y estimates
the inter-sector interference observed by base station 910y and provides an interference
estimate to controller 970y. Controller 970y may generate an OSI report. The OSI
report is processed and broadcast to the terminals in the system. The OSI report may be

sent to the neighbor sectors via a communication unit 974y.



[ 0096] The processing for a forward |link transm ssion
may be perforned simlarly to that descri bed above for

wo b@soeser se | i nk. The processing for the tranBei/ES100T1680110
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002 can comprise an electrical component for generating a second portion of the signal
corresponding to the sector-specific sequence multiplied with a value for the signal in a
second OFDM symbol 1006. In accordance with some aspects, both sequences can be
multiplied by a complex number that depends on the signal value.

[00103] The signal can include an interference report and the value comprises an
interference value. In accordance with some aspects, the first sector-specific sequence

can include a sector-specific random sequence multiplied by a single complex value X



processing units at term nal 920x and base station
910x and 910y, respectively. These controllers may
w@bk@e/ o864 or m vari ous functions for interferenP€r/asmo7/080110
power control. A scheduler 980x schedul es termnals
for communication with base s2dation 910x and al so
assigns traffic channels to the scheduled term nals
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Wiilihing the first and second portions to determine an OSI level. The signal can
include an interference report and the value comprises an interference value.
Additionally or alternatively, logical grouping 1102 can include an electrical component
for modifying a transmit power level based on the OSI value. The OSI value indicates
one of an excessive interference, a high interference, or a minimal interference.

[00109] Logical grouping 1102 can comprise an electrical component for
performing channel estimation using the first portion to derive a channel estimate.

Also included can be an electrical component for computing a value included in the



menory 1008. [00106] Wth reference to Fig. 11,
illustrated is an exanple system 1100 for processing
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i ncl ude a sector-specific random sequence il tiplied

EP183lsi nidiose ebikpll exthe artireoukd nnderating theldafdmebepuentcsgnals may
e |ff rent..s |f|c Lan
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particles, or any combination thereof.

[00114] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits, and
steps have been described above generally in terms of their functionality. Whether such

functionality is implemented as hardware or software depends upon the particular



chosen froma group consisting of 0, 2 p/3 and 4 p /3

[00111] Additionally, system 1100 can include a nenory
waim8/osdsed retains instructions for executing PCMUS1007630110

associated with electrical conponents 1104, 1106 and

1108 or other conponents. Wilée shown as being

external to nenory 1110, it is to be understood that

S cOfio®mided c8fign @bBG#afitS BhpdedPR A dverall 1%7§t,eml I8li@nddtisans may

1108may exist within nenory 1110. [0011
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pﬂ&m&t Bay Bt 86 EVBatGial FrodeES corRIRErhierdcbetrélfer Ar state
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ogl ca nodu circulrts orit n1st eps
dmopnob@donsmrrmﬁ et mcroptdcmsbﬁan eviyonétivantish 8 DSPl @s€dr any
e1glreln nay be i npl emented as el ectroni c hardware,

RipHCR coRfbgW e, or conblnatlons of both. To clearly
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sof t war e, lous illustrative conponents, bl ocks,
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BT Rarbsdte PRgeRer PR sttt BTt Hinar s Soivare module
£t Ein FEPANESM RO NadhBeRaft ROM RiARRY] BB OONMaREry,

de5|8%@constralnts |nposed on the overall system

ERPROMi memargangisteesy hardslisae memaevaéledbige rilEROM, or any other
unct it var |n way's arti
FOsBRe R b <00 PR et B BRSHBRH Rk By paprted o
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scogg of the present disclosure. [00115] The vari ous

fherstpsegoanedivmy dgthealtepiagekdhe stomge axdivgn maybe dqfpgral to the
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erern nma I"enment
may reside in a user terrmnal In the alternatlve the processor and the storage medium

may reside as discrete components in a user terminal.

[00117] The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present disclosure. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without

departing from the spirit or scope of the disclosure. Thus, the present disclosure is not



with a general purpose processor, a digital signal
processor (DSP), an application specific integrated
w@resu864 ASI C), a field programmbl e gat e arregT/(FRE)80110
or other programmble |ogic device, discrete gate or
transistor logic, discrete haldware conmponents, or any
conbi nation thereof designed to performthe functions
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m croprocessaor, but in the alternative, the processor
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ERRALF Bleglo e g e e EnBisbior SClel” rflis b various
SIKBORLAE b Sabid MB%Hn_%E eRRaThinddadd/Olat R heSiRithuctioRs) SfPReata.
of the discl osure. us, the present "disclosure 1s

HWd 2O endedVhaphasebeen discaibied sbavivanandes ¢k praples oE gy more
herei.n but i.s to be accaord he w.dest scope L
R BeB P oRBe i ReP el Bt koS B Rypitg combination

of sahpvsests be hrthddologd 18] purpssefoS@IsEMBRE the aforementioned
i npl enentation, the techniques described herein na%wge
PpPEmsh cbrtwne BT prsénaneskill an ghe artgpge egagbse thaymany Brder

800D AL LIS AEL 408, SE56LIHEssoranun
desictibedgmabodiments are intended to embrace all such alterations, modifications and
variations that fall within scope of the appended claims. To the extent that the term
“includes” is used in either the detailed description or the claims, such term is intended
to be inclusive in a manner similar to the term “comprising” as “comprising” is
interpreted when employed as a transitional word in a claim. Furthermore, the term

or” as used in either the detailed description of the claims is meant to be a “non-

exclusive or”.



executed by processors. The nmenory unit may be

i npl emented within the processor or external to the
wW@e@sesses, in which case it can be comuni cat P&UBU$2007/080110

coupl ed to the processor through various neans as is

known in the art. [00119] MorZover, various aspects or

features described herein nmay be inplenented as a

net hod, apparatus, or article of nmanufacture using

standard progranm ng and/ oicregvigeeri ng techni ques.

The term"article of manufacture” as used herein is

i ntended to enconpass a conputer progran1acce35|ble

rom onput err eadabl 8
For " epatprar R ERIMR RIS T i TR epBiBifp system.
edrpridiig:l imted to nagnetlc storage devices (e.g.,

hard dISk fl%ppy di sk, magnetic strips, etc.),

opt i cESNCHtERS e r@mondzfrﬁp%&rtal ERTERPEII)E tog grOEPDecific sequence

e D etc.), smart cards, and flash
%“%%§§bgg®?czébélé%?, EPRONl card, stick, key drive,

etc.) geerkimtglameabﬂdyporM@r ofris s@hairc@gespmdn@ to éscyettoedpecific
her ei n c resent O?IGSr nDre devi ces and/or oLher
PRIC AT GYENY EE VD galug 1eigne sigasliing sperndi e
term "machi ner eadabl e nedi um' can i ncl ude, mnthout

being limted to, wireless channels and vari ous ot her
Eredi aTbamathiod oﬁﬁla'sm brwingein clondighah corgprisem et orterfeagnoy irepgrt and
' uctloglé‘nggl r datg [00120] What has been

@*Fﬁ@ﬂm eﬁﬁé% X&npl es of one or nore

enbodi nent s. is, of course, not possible to

descri be every concei vabl e conbi nation of conponents
or Eh@@@ﬂ@@@glairo rl, phersoslath ofqudress ardinnkiiplind by a complex
%ﬂ%ﬁrqﬁﬂt gog%gggl af but one of ordinary skil
Rl y rrecog |z§ ﬁat many further

conbi nati ons and pernutations of various enbodi nents

are possible. Accordingly, the described enbodi ments
4re i Mhemgteded chimrlap@ciin ths fr nortied a@mbws a sector-specific

T e e

cbmpdisad asli ffersmtssadr-sm:cfﬁctr’aﬁdorﬁ h&[udﬁxteanhlaﬂ heﬂebp amcphero/ralue Y,
h clalns htermis |ntended to be |nclu3|ve
‘W |%ﬁﬁq%ﬂqﬁ r to the term"conprising" as
"conprising"” is interpreted when enployed as a
transitional word in a claim Furthernore, the term
Sor" EheU@@@dMﬁCBMUHewhmhenmeﬁhmnﬂmﬁdmhmya@W&umtakunh@edﬁc
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8O@FeR3i cation system conprising: generating a first
portion of a signal corresponding to a sector-specific
sequence

6. The method of claim 5, wherein the phases are chosen from a group

including 0, 2n/3 and 4 7/3.

7. A wireless communications apparatus, comprising;:

a processor that executes instructions for generating a signal for transmission
including a first portion corresponding to a sector-specific sequence in a first OFDM
symbol and a second portion corresponding to the sector-specific sequence multiplied with

a value for the signal in a second OFDM symbol; and



in a first OFDM synbol ; and generating a second
portion of the signal corresponding to the

W@ ewsos286peci fi c sequence multiplied with a vaPCEUSIN7/080110
the signal in a second OFDM synbol . 2. The net hod of
claim 1, wherein the signal c¥hprises an interference
report and the val ue conprises an interference val ue.
3. Thg Uﬁéﬂidﬂg cha®§tofds @hfﬁi’rﬁatidﬁh@faﬁhﬁ Ok n SR EIGIRGREcrafed by the
mul tiplied by a conplex nunber that depends on the
Bioge@aPr-val ue. 4. The nethod of claim1, wherein the
first portion conprises a sector-specific random
sequence multiplied by a single conplex value X and
8he sThowilcles tdnuciompns apparatusbf éleine Mtwherein the signal comprises
sect or-speci fic random sequence nultiplied by another
%1%%6@0%@96 agd i%%? Yahs coppsises gt inserferenceyaluget hod of
claim1, wherein the first portion has a different
sector-specific sequence than the second portion, and
phasesheawirelepd gormguibihgidnsepsaeue ntdgina? ewllirthdognsequénces are

The. nethod of claimb, wherein the phases are chosen
Pt 7 G molies YR, 16! Sands aneR g arels. o a

Wi rel ess comruni cati ons apparatus, conprising: a

processor that executes instructions for generating a
$0.gnallh¢ wirclessermnesicerons ppparetiva gl elaim 7 swhgyeintthe first portion
corresponding to..a sector-specifi eguence in a firs

P RRTES ABET Ot AREE s o Baf RS BekJoPglditue
sRCthe Geha §oftioch cvafiencediffidtdnt Rct@tpditib rahdval Jegudnee multiplied
the signal in a second OFDM synbol ; anda nenory t hat

By apatherivatusrimathicsn? isehasquage 0¥t he i nstructi ons

generated by the processor. 8. The wreless

comuni cati ons apparatus of claim7 wherein the signa

tonpr Tsewirglss cdnemiivicaiee appgratul obicldint Mewlhatinahe first portion has

conprises an interference value. 9, The wirel ess C
%S%Wé%&t%wgméﬁﬁsqwa%t p thq secane pospoar @dphisesmultiplying

BRAUSNECESREEariffbRt.€d by a conpl ex number that

depends on the signal value. 10. The w rel ess
comuni cations apparatus of claim7, wherein the first

rei conpri ses a sector-specifjc random sequenc

1 phe BB SRS apri ol faimi hh e Caagaces ar
P seh Frork ANRH LS Bfcl@ifld O f By BAid $£¢t or - speci fic random
sequence multiplied by another value Y, where Y is the

squar e of

13. A wireless communications apparatus that provides interference information,
comprising:

means for creating a first portion of a signal corresponding to a sector-specific
sequence in a first OFDM symbol; and

means for creating a second portion of the signal corresponding to the sector-

specific sequence multiplied with a value for the signal in a second OFDM symbol.

14. The wireless communications apparatus of claim 13, wherein the signal

comprises an interference report and the value comprises an interference value.

15.  The wireless communications apparatus of claim 13, wherein both sequences are

multiplied by a complex number that depends on the signal value.



11. The w rel ess comuni cati ons apparatus of claim7,
wherein the first portion has a different

W@ ewsoe286peci fi c sequence than the second portPORHUSANT080110
phases nultiplying the two sequences are different.
12. The wirel ess conmunicati oifs apparatus of claim 11,
wherei n the phases are chosen froma group including
0, 2p/3 and 4p/3. 13. A wireless comuni cations
agpar atus that provides interference information, )
tonpr T8¢ wipelespeammpyeatiqns apparatus of ¢laign 1hovharen thy figst portion
. . for - e i
SO e T B s o R PR £ DGR e
pat the eccontl pbitnsiogtpalseCodiffe &po natorgptafit kidom sequence multiplied
l§ect o';spe i fic sequ nce.n‘B%vtPi plied with a value for
hanahgrafue i whese ! eRBRAGAFDD) ValusY. The wirel ess
comuni cati ons apparatus of claim 13, wherein the
signal conprises an interference report and the val ue
tonpr Thewiraless cinemfigicainme appdrates ofl 8ainThe whareh élssfirst portion

0 ications a ratus of claim13,, wherein both
G ReGat st bt rrasanGyhsp s prauld RifiRandRgses
HRRaNIReARe tAE s&judndds ar@biHBrdt. The wirel ess
comuhni cati ons apparatus of claim 13, wherein the

first portion conprises a sector-specific random

uence mujtiplied by.a sinale ¢ | ex,val ue. X, an
e SBEENMsht b 0ubifihs ST SPRIE PG 1 Phases are
slesxlefrora Pegolp Gndladife 0) Hesuedse3nul tiplied by anot her

val ue Y, ere value Y is the square of value X 17.
The wirel ess comruni cati ons apparatus of claim 13,

Y‘é‘.er eh%&&%etfeﬁéiblyﬁgﬁlhﬁ{haﬁg% y Igh ftlfe%o% achinc—executablg

sector-specific sequence t € second portion, an
phasanetdidrt | pl ying the two sequences are different.

18. The wi rel ess conmunj cati ?ns apparatus of claim17,
wher eBPFHBEIHYEROTUGNOT AR F‘?W%n‘g?%@& SCRIOF-SRACHY §quence

P BrsPOEDARLFbdand® Machi ne-readabl e medi um havi ng
stored thereon nachi ne-executable instructions for:

gener gerienging afseeatd potien oithefigaalsiogrgiondmgrte dpasediongpecific

A ORI SN
GiehA1R8 RPN ihRrbRAcSRPbALNE BRGIalilCoob@iNeNGEinterference value

multiplied with a value for the signal in a second
OFDM synbol , wherein the signal conprises an

by er :l'ﬁé FasEind. s?a%gﬂgle A u}nllq 6t gl%in!ij ?9,Cv9hrg%5iln%ﬁes fifY portion has a
I'nterference val ue

different sector-specific sequence than the second portion, and a phase multiplying the
two sequences is different, the phase is chose from a group including 0, 27/3 and

47/3.

21. The machine-readable medium of claim 19, wherein the first portion comprises
a sector-specific random sequence multiplied by a single complex value X and the
second portion comprises a different sector-specific random sequence multiplied by

another value Y, where Y is the square of X.

22.  An apparatus operable in a wireless communication system, the apparatus

comprising:



20. The machi ne-readabl e nedi um of claim 19, wherein
the first portion has a different sector-specific
WG emsesmseds t han t he second portion, and a phasePCT/US2007/080110
mul tiplying the two sequences is different, the phase
is chose froma group includidlg 0, 2p/3 and 4p/3. 21.
The machi ne-readabl e nedi um of claim 19, wherein the
flng&oagyﬁk@ﬁﬁg@ﬁ@ﬁjses a sector-specific random
sequence nmultiplied by a single conplex value X and
t he sEBRUSHC pHFL POTHLOR O sicsalscosresnondmedn a sector-specific sequence in
ndom sequence nul tiplied by another
%gﬁ%gﬁ$iﬁmﬁg%épﬁﬁgs the square of X. 22. An apparatus
oper apérerdtéia 8eoond pbeina of drasigiat adrraposdisg enthe béwgor-specific
appar atus .conprising; a processor. configured to
&@H@I}C&r@ulgplﬂﬁo‘gﬁh ARt dor tﬁ? signgjig gapcqng QAN abeg whyrein the
ﬁaﬁ% @r@&edal lﬁﬂepfel%ﬁgyegs;ﬁ ah@ (1R Val Jeon{griod asryﬂté?feren%@ Jalue.
nerat a second porti t he signal” correspondi ng
to the sector- speC|f|c sequence multiplied with a
¥ﬂlue for thg signal ? ond OFDM nbol , wherein
e sf*g‘ﬂ%ﬁhoé TPEES e RN f’% LR SArqlesy SPRNYICatoq system,
nprises an interference value. 23. A nethod
for proce33|ng information in a wireless comuni cati on
syst épgeiiogp slgealrtgat ineludgs\a fingt Iaprgolgmlal a sdeand portionces a
first rtion:
1 rosfis B Ao B BESRAR Pt il Dl Bfetor
Prh@drerRRQOSN) Vanicer f erence (OSI) val ue. 24. The net hod
of claim23, further conprising nodifying a transmt
power | evel based on the OSI value. 25. The nethod of
ai -
Pk ceotromatlofiFuh 23, el Bl bR e 8 ¥an hiy Bwor lovl
based oalthd @SEvdler.ence. 26. The met hod of clai m 23,
wherein the first portion corresponds to a
sectorspecific sequence in a first OFDM synbol and the
$8CoNG, PRIIHLADIERIH ©3 P@H%mttﬁe DRe vSIGE LRAGREUnk! 'o? an excessive

sequence nmultiplied w a value for the signal in a
m@&mdloé}:ﬂ\ﬂghymtblr&ren@ﬂ or aT enimed detfayéncel ai m 26,

further conprises: perform ng channel estimtion using
the first portion to derive a channel estimte; and

26. The method of claim 23, wherein the first portion corresponds to a sector-
specific sequence in a first OFDM symbol and the second portion corresponds to the sector-

specific sequence multiplied with a value for the signal in a second OFDM symbol.

217. The method of claim 26, further comprises:

performing channel estimation using the first portion to derive a channel
estimate; and

using the channel estimate to compute the value included in the second

portion.

28. The method of claim 23, wherein the signal comprises an interference report and the

value comprises an interference value.



usi ng the channel estimate to conpute the val ue
i ncluded in the second portion. 28. The nethod of
web@s¥B8 wherein the signal conprises an i ntBCT/ESBNTER0110

report and the val ue conprises an interference
val ue. 29. A wirel ess comuni c& i ons appar at us,
conprising: a processor that executes instructions for
receiving a signal that includes a first portion and a
second portion and using the first portion and the
second portion to obtain an OSI value; and a nenory

at st [ [ -I:he instructions
SEner B 2iEy SREIRGLE AR S BilE | oo
c ommproedssanﬁatapmm@tluanmfiom fa’r rac2Ringvha gl thatt heludes a first

processor further executes in ructlons for ﬂ
EOIiUP%ﬁ%ﬁ‘C;? pegopdeprtionaaf uping dhe it perHomgid thysgeon ﬁﬂlorlﬁe obtain
m&bgkggﬁeqﬁﬁnunlcatlons apparatus of claim29, wherein
the OSI val ue indicates one of an excessive
i nt erAfreereoyghatastdreginforntagoh erle@mpep thor instruntionsrpénerated by the
interference. 32. The wi rel ess conmuni cati ons
B5EPSt us of claim 29, wherein the first portion
corresponds to a sector-specific sequence in a first
OFDNIsEnboI and the second portion corresponds to the
s@ct ol %]wer@lesei @or@@qméﬁms roparpipb peelaim 29, vehevean the prasessor further

t he si
oS PORlerb B BB ST Y EPRirds el G RlsT e
processor further executes instructions for performng
channel estimation using the first portion to derive a
¢hann&he eaticrneammne ceiing gredatue Rhels! 23 sthengin ghq @SI value
ﬁaﬂf@%‘r&"s %nf; BPary &l &V Gl PR L ﬁlgﬁf im&f& eP@f ﬂggla?"‘
e W rel ess communi cations 'apparatus of c¢lalm 29,
idafeetnvet he signal conprises an interference report
and the value conprises an interference value. 35. A
Wi rel ess communi cations apparatus that processes
f Or TR 1881cs CQIMAALHeAns IBARSUL OF clRES). M ReiR 1% @33 ortion
that includes a first portion and a second portion;
eordispam’ t6 escaei-spgcifieacquenstin pdirst OHPM ﬁyinlvdh endthe sevdnd portion
ortion to.obtain an. O her Sect Inte
bt ssmSitsas e ol R e St Bintie D e dpn e tehat in o

&cBhdOPDM kibiler conpri sing a means for nndlfylng a
transmt power |evel based on the OSI val ue.

33.  The wireless communications apparatus of claim 32, wherein the processor
further executes instructions for performing channel estimation using the first
portion to derive a channel estimate and using the channel estimate to compute the

value included in the second portion.

34. The wireless communications apparatus of claim 29, wherein the signal comprises

an interference report and the value comprises an interference value.

35. A wireless communications apparatus that processes information, comprising:
means for receiving a signal that includes a first portion and a second portion;

and



37. The wirel ess communi cati ons apparatus of claim 35,
wherein the OSI val ue indicates one of an excessive
w0 niogiissence, a high interference, or a m ni Me€T/US2007/080110

interference 38. The wi rel ess comuni cati ons appar at us

of claim 35 wherein the first33ortion corresponds to a
sector-specific sequence a first OFDM synbol and the
Seconfkcapo fdr BhGRE fifs® POMidn ah@ tdRcsRIBARfoBRabidih @n Other Sector
sequence multiplied wth a value for the signal in a
buerbmencotBfsysol . 39. The wirel ess communi cati ons
apparatus of claim 38, further conprising: neans for
perform ng channel estimation using the first portion

to derive a channel estimate; and nmeans for using the

hanne| estjmate to conmpute the value included in the
e on@Lﬁbmr@leworal@um?ﬁémapmré@é obelarife -dHEthgifemprising a means

RRBAIGH R Phahl S0,32 10 DLl B kiFOS] Al compri ses an

Interférence report and the value conprises an
interference value. 41. A machi ne-readabl e nedi um
d t hereon machi ne-exe

vi ng, stor t ab i.nst.ructigns
gl (T A R Ve e e S R DS
AHatkafes D6 BNEh HRLLIRNintcRtddde tdoh it SterBRet boNmaifhat M&rference
second portion to obtain an Cthér Sector interference

(OCsl) value that indicates one of an excessive

Lnt erferenc a high interference, or m, ni ma .
i or 7B SREEss rih ek R b PLERF Brhim 35 SuBteMlng first porton
bas@foR td B8edtSl-spéaifid8edidnceAirsiPED Mt sy belRE &8t secdnfl partion
W rel ess communi cati on system the apparatus

eIrRsPois gy thegegpianesissedusnes guktwdicd yithraewdyader the signal in a
§gcgg(§ib1:ﬁj@%¥+¢;&l‘ udes a first portion and a second

portion; u Ize the first portion and the second
portion to obtain an Ot her Sector Interference (QOSl)

gll ue ﬁhat ie?di cat es. one of an ex?es.si ?’{géj nherf er ence,
g ‘hi ghht wite TYURTBIICHIONS ARPHRINEP Plat P §. P compRging:
modi T ¥c8nd foRPSTHIm MG WRanh &VEnR@RA sy T SBhoMRINUS: derive a
channel estimate; and
means for using the channel estimate to compute the value included in the

second portion.

40. The wireless communications apparatus of claim 35, wherein the signal comprises

an interference report and the value comprises an interference value.

41. A machine-readable medium having stored thereon machine-executable
instructions for:
receiving a signal that includes a first portion and a second portion;
using the first portion and the second portion to obtain an Other Sector
Interference (OSI) value that indicates one of an excessive interference, a high
interference, or a minimal interference; and

modifying a transmit power level based on the OSI value.
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42. An apparatus operable in a wireless communication system, the apparatus
comprising:
a processor configured to:
receive a signal that includes a first portion and a second portion;
utilize the first portion and the second portion to obtain an Other Sector
Interference (OSI) value that indicates one of an excessive interference, a high
interference, or a minimal interference; and

modify a transmit power level based on the OSI value.



