S| GNAL TRANSM SSION I N A W RELESS COMMUNI CATI ON SYSTEM
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[ 0003] A wireless multiple-access conmuni cati on system can
concurrently communicate with nultiple termnals on the forward and
reverse links. The forward link (or downlink) refers to the
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term nals. The perfornmance of each termnal is degraded by the

i nterferenke frgrﬁl@ he other termnals comunicating with other base

stations. [0002] The following description relates generally to wireless communication
systems, and amongst other things to signal transmission in a wireless communication

system.

iL Background

[0003] A wircless multiple-access communication system can concurrently
communicate with multiple terminals on the forward and reverse links. The forward
link (or downlink) refers to the communication link from the base stations to the
terminals, and the reverse link (or uplink) refers to the communication link from the
terminals to the base stations. Multiple terminals may simultaneously 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
each terminal is degraded by the interference from the other terminals communicating

with other base stations.



2 SUMVARY [0005] The followi ng presents a sinplified summary in order
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concepts of the described enbodinents in a sinplified formas a
prelude to the nore detail ed descri BUMMARYt is presented |ater.
[0006] I n a ance W 0 e i i .
ii'scl osur ol (SF eof . g (o3 Ta el AR LR oS RIRE Wi
m ti gati nguhd¥re@sfdnestondnspeid sithe dbclopsiaibeihims s semmaAnisaspact
relates to a nethod for transmtting information in a wreless
communi cat PERnSyseerYiewsad ipnkaded edicithasderie kay prgiticat ¢lpmenty 8% j on

of a signa I - ific: j i
arou sy oo R HERRRL Bl iRREhas SR AIo R 1S BPHEREC R Sothisb e
t he si gnal dewribedsgabalimgnts dn & hienpdidict dorns pecpiehae setrense dotailed pl i ed

with a val He for the si gnal F a second OFDM synbol . [0007]1n
accor dancedfCHRUGhBRhE Pressyed (215's a wi rel ess communi cati ons appar at us

that inclugggep Proc@ssQbrARk @it%ﬁ?&%’mo@lﬁnlﬂfd%&ﬁéS%d SRS RIng

instructions for generating a signa or transm ssion, the signal
i ncl udes adisclostre prar¢afovericuatspeots resdeselsdtio canmetiopwith paitigdting

sequence in . afirst. OFDM.synbol and.a second,portion,corres ds.to
the. sect or NUFEIPRGEIn ZTFRE SORIMBHEIPR BN Al SoRse B 45 AHEetERg
in a secongaflMisy MIgmatibagn MBIREKssSdoRi B Enic M@ §BichD MTHeahathbtheh@es
the instructions generated by processor. [0008] Anot her aspect rel ates

to a wirel gseerangriisicpariiome! apipenl seuiespoRHRS for DIECESPICHiGIeRRensA da first
i nformati O'E)gD-SE\quX%BQﬁ AlUReth i ‘!1151(9 %t%%)u%ggg%% aotf;n%ra Bt tﬂo@t@or{ao{j the §1tg}1%l a

portion of correspondi ng Speci Ti'C Sequence

first OFDMcsy&dpohdindtsheisegdrigrdificscqueneamaitipied ovithal vahg for decasid] in a
portion of the signal corresponding to the sector-specific seqguence
nul ti pl i eds$Giond 1sye@bplr the signal in a second OFDM synbol .

[0009] Sti | :[% ther e RES da'h@é i Sn tg%lfasﬁmtfg P&tk uﬂ@zﬂio‘ﬂgn

havi ng sto her eon machi ne- execu e Instructions for generating
a first posppasuofhatinslugost preoessespaindinagotyo Bhegeotassor epemitdsiinstructions
sequence i

al so incl ug‘é"a%jféil’fréaéﬁ %%§%£%WS%$FW%P gs(s:"il‘J %gll)gr&‘é‘? : é%ﬁ%&%@s

tsiogﬁlgle isﬁcgé)é sRRRShEdi e SRUNRR G a ALt OFDM §FtM Al Bse¥dHd¥Brtioofr&Bonds to
the sector-specific sequence multiplied with a value for the signal in a second OFDM
symbol. The memory stores information relating to the instructions generated by
Processor.
[0008] Another aspect relates to a wireless communications apparatus that
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



3 second OFDM synbol . The signal can include an interference report
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signal that includes a first portion and a second portion and using the first portion and
the second portion to obtain an OS] value.

[0013] Yet another aspect relates to a wireless communications apparatus that
processes information. The apparatus can include a means for receiving a signal that
includes a first portion and a second portion. Also included is a means for using the
first portion and the second portion to obtain an Other Sector Interference (OSI) value.
[0014] Another aspect relates to a machine-readable medium having stored
thereon machine-executable instructions for receiving a signal that includes a first
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 wircless 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
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intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] Fig. 1 illustrates a multiple access wireless communication system
according to various embodiments for signal transmission.
[0018] Fig. 2 illustrates an example system that facilitates transmitting
information in a wireless communication system.
[0019] Fig. 3 illustrates an example system for receiving information and
modifying a transmit power based in part on the received information.
[0020] Fig. 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.
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comuni cation network. [0021]Fig. 5 illustrates a nethod for
transmitting information relating to network-based interference
control within a wreless conmuni cati on network. [0022]Fig. 6
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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 aspects. 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 these embodiments.

[0029] As used in this application, the terms “component”, “module”, “system”,
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component may be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component may be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
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
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are described herein in connection with a wireless termn
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[0033] Each cell includes several access terminals, which are in communication

with one or more sectors of each access point. For example, access terminals 132, 134,
136, and 138 are in communication with base station 108, access terminals 140, 142,
and 144 are in communication with access point 110, and access terminals 146, 148,
and 150 are in communication with access point 112.

[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, cach 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.
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each access termnal and its corresponding antenna group w th whiich
it is conmioriacsgstiemgyith Tn-sectorized cells. The terms "terminal” and "user" are used

interchangeably, and the terms "sector” and "base station” are also used
interchangeably. A serving base station/sector is a base station/sector with which a
terminal communicates. A neighbor base station/sector is a base station/sector with
which the terminal is not in communication.

[0038] The interference control techniques may also be used for various
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 LFDMA is also called narrowband FDMA or classical FDMA..
An OFDMA system utilizes orthogonal frequency division multiplexing (OFDM).
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I nt ernet, other packet based networks, or circuit switched voice

networ kst Aemaipogvlles aisrbsst rbie &nsubbandsn dFPMyhfranyieitsape@safiondymbAL 18
i n conmuni

comuni cat ﬁlg;dngé;% élﬂfbgﬁb@gh% the %retun%g?d}' ﬁw téhc&:g(r%%ltli\4 %%hg?% S th
a sched uI eLFDivaA tmnhmmhxheemlamcm@mimm ianhd thaendemdintandagsedly dneadjdcent

i nal s. lg)é) nbodi ments, schedul er nay reside in each individual
cell, eachS éier of a cell, or a conbination thereof [0037] The

| nt er T er engggopnt r ol AL AR GHER dRAGH LA nhg B IRt siRR U3REnEGENS
systemwith sectorized cells and a systemwth un-sectorized cel

I n the fol fromi tagnidels eyithpt thesectothes wal am "isedftrong” trapfmissionpiram termmals in
conventional, BTS an era e or, a system w .
sector | zedoter 1ol of G ols! SRR Raf Blu 2t SRR Gsed g Q) ntea
coverage ag&@orﬁ%rf@reﬁé@fr@ﬂ‘t%ﬁlﬁhly FiBACHS §én§@§1acﬁﬁ|ah§ (2)iher-t&kdrs

"term naI and "user" are used interchangeably, d the terns
"sector" amderfdrence fmnatqrmmalsan@tfmgwme Shmiéub@mat@gébﬁlnyan m‘tmovahwg

base statign/sect C

conmmuni cat @gstenk SH% g @g@@g:@]ﬁ{[‘gt (i’rg%f@g%t er? 13 mm né%ié&sﬁ%ztlﬁ%% %Cgogt or
Wi t h whi chidt@i€erésenMhatefdrs, iA@tcH dfrt}ﬁigamlrsyﬁam,ciﬂter-béwﬁaﬂﬁfference isa
interference control techniques may al so be used for various

nul ti pl e- ade@EENCeRREHRI dAEi ﬁr~w@wﬁﬁrferp@¢e whighps also exldothea seriviques
may be Useg.té ?Jrex?ce%@pf ?és?{hssfr&ﬂ tﬁ%‘&% &%%?ééch( otsb\égfgv onal to

frequency I VI SI On nmu e access SySt em
mul ti pl e adeasmshicEivAg ust}hsbém satorar Thogomnakctbr mqanmt;ce dnd/arw mt‘ra-sector

mul tiple access (OFDVA) system an interleaved (1 EDVA), system
| ocal i zed TPHGEBRAT 213 YRRAHON BEEPREEH 2K ‘W%P%‘ﬁ”"%ﬁﬁ d&S%&%g@W

( SDVA) Syspﬁm] a quagj epgetcta, reﬁ@éhﬁéﬂ@ccﬁ’a%ﬁ@@uﬁﬂ{gg{fﬁmus%Mhaﬁﬁsr&@
IFDI\/AlsasocaIIed |str| ute FDMVA, "and LFDMA 1's al so cal l ed

nar r owband subva ueer-balsa‘sw@ﬁﬂrenéBWntro&mndEMrws&ednmtutfcﬂemzeecsmtroi For
th | f I B | FDIVA,

and LPDvA BRIy et sk o PBTEIATT MOy BATE A OTTO% o

mul tiple (Qtex%rbﬁ&%@@&ved b teeRphbatRBRNM] B tefuRAGAAPowRY al SO

be called tones, subcarriers, bins, and so on. OFDM transmts

modul at i ona@:ymdmgly sphat Hee lmeéqmdpteﬁf@rmpwsonalaﬂamé ithisgsspeblefevetse
K subbands 0 Vi i onai.n on
subbands. ¢ K8t "I RS Moo BREp by BsPAERELE b e Rl b T o oo
transmts Emawéraﬁdewbsay@w alelnelghber dectois giuraiila@n dath yiphgaikdiynsofor its

adj acent subbands.
terminals such that the inter-sector interference is maintained within acceptable levels.
The system may utilize only user-based interference control, or only network-based
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



[ 0039] As shown in FIG 1 each sector nay receive "desired"

transm ssions fromtermnals within the sector as well as

"int er f eMhPO8P428fh i ssions fromterninals in other sedtoySS20430110
total interference observed at each secfor is conposed of (1)
intrasector interference fromterm nals’within the sane sector and
(2) inter-sector interference fromtermnals in other sectors. It
shoul d be seoveend mpert interfmenpetirsgaraientsyiat ea beuidlized Sy OFOMARS AFDNgs to
or LFDVA, there is mni ma%) . 1. _any, intra-sector interference.

Ther ef or e,nﬁoﬁlf%ﬁ%sﬂecg}rvfﬁ%a Iﬁlg%mrsl /stenms, inter-sector interference is a

domi nant cmmagr n. Thi futher deSAk b@dterh 2D ifcRidR & Eranyhiitieh2(25thad iS th wéklesd
ot her sector interference (OS results fromthe transm ssions in

Sl ) )
each sect oPOTABENISEIAGVHR £ IiRSGHISHE04 o liepanitien ZEhtandiesrizase pratiprpanst eqiver
sectors. TB@I %a[ﬁtb%raf cso%gﬂlcé{r{btn%efvﬁ% Sfaf Ex e.aﬂﬁh&ﬁa %gﬁﬁ&ﬁ'g’c%d that system
i nterference have an 1npact on perfornmance and may be mtigated-as
descri bed P&l emild [IROARIohabemoseirsmitters 20X axdneermaye bereoert 208l | ed
usi ng various nechani sns such as %ser-based i nterference contrql and
net wor k- baEleweret @Y ORg FREIVED Y GILY ORTansERiter e P WIHOE PYRPEH O
control, tE‘iﬁlrptli%ftﬂj nals are informed of the inter-sector interference
observed by the hei ghbor sectors and adjust their transmt powers
accor di ngl J0043] t hat Thasmittee 202 echuoles pmindgerfererencelciktargiln thzat nedbe

wi thin acceptabl e, | eyel s.. For. networ k-based ,interfer coptrol.
each sect oFNIEEURGH BANEE S IITTREO1cR AR Eger g (¢ e PP EBIA C0% 0B B TEhty
the nei ghboga saCAOSciA0NE bERE ULRLE By Al fBerbdt AR AR 0% cdiférs it 8 different
termnals such that the intér-sector interference i s maintained

Wit hi n accegteablSach seeivers 1might bgen dimeagsonauteribpandmy gf & sespedhiys septor.

[ f I Ly R k-b ' I,
bot h user - Basdan patapd b R e B R R SRR BN £ oo

control . Thaablithed beeie@eerthlcalatorRobal sitbrdatdwith edhe agiabisdei ons,
may be inplepented I n various manners, as described bel ow. [0041]Fig.

2 111 ust r afEENAATRE RATRHIOR T8y JReRsHTREONS 95 threshe]dsiobipined by teansmitier 2Hg for
i nformati O@eirhl%ags é’gn'ia%e%siﬁgm%rg?“ on system System 200 can be
0

configured serve and report 1nterference neasurenents that can

be utilizeg0l#] r ecei Bapgl Wevithesstinatayad OS] repesiyeatiate 208 ams bd swifignsd

[0042] I n further detail, s§ste 200 i ncl| udes % transmtter 202 that

is in wirel®ssaes i(Other oRcto WierierencebichRt: bt rePArEHAReHEliEcdB2 can

be a base BhAey Qe @%Qeé f‘érx,@éto%ﬂfbrfe?éﬂc@ee.g, RRITOHCE 8hilsel LYl Btk RRrs 1hOT
shoul d be un

exanple. It erstood that system 200 could include one or
nor e tr ansmeighborin2@2toan)d Adesratvelyor edditomillyeths GRI4¢pasbwaveentainoyiripus

one receiver, and. onl ne.transmtter. are.shown for purposes

ool Torty Mpptatserrdn@Rg it bAO3Es hke s et R neeThe B eRREG afth iassgeor
206 t hat C%bep.%d%@%f HEMSEmiiRal BE Bl deblof hiceaiREE By bihenriRariete(Sg.,
(e.g., termnals) 204. The receivers 204 can be receivers being

served by acdpfsi erdéonotharanformaticarthfrean be afiliegdsoidgtesmineripterfeiencoseysest |
t%glgs%c%{,s outer boundary of a respective

?gg{]o: -ecgg g(rﬁgtfrﬁln g%”tl Sgsr?g{&ﬁé&g%ser ved T nterference, estimtes of the

i nterferenggodsan be OSIreport generator 208 can estimate the inter-sector interference in
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.



established by interference cal cul ator 206. In accordance with sone
aspects, the estimtes are based on raw neasurenents or_threshol ds
obt ai ned WO XBANSM tter 202 for terminals contained i n TYtHESZOLEEHYs,
[ 0044] Based upon the estimate, an OSI rgport generator 208 can be
configured to create an OSI (O her Sect Interference) report. This
report can be utilized to convey the value of inter-sector

i nterferent®4fk. g. , The ©51 eapere CordaigEednesepeiicge £entpin afeiugbedr i ng

oot orS) LRt S 0oL e 0 S RGN AL AP

measur enenimerf@aide. IFossesple,acdsivethaanenditate srdessivg medrfergice] Sscouvmd
sector neasured by other transmtters sectors) and/or other

( (e.g..,
i nf or mat i ofelpmsan Bdicatse high mitgedencs: kb nalue sart #paised by
termnal's i iel 8, 3CHa0L Sfle %E‘r‘i‘éreﬁ&%ﬂeﬁ ind 343 PBlcc[VeRYS r%f‘d%?%at or
208 can estinate the Inter-sector interference in various nanners.
For a syst exweiver 204&¢angnatifynogamsalit pawdr itphep mggate intedeener 204 may

transmt d r a pilot on each, subcarrier. in each synbol. peri.od.
sl report f@?ﬁﬁr at or Inyfpgoripccogtth AP aPRe!S; the gﬁ?@?@}s@éew i§ SgiveA
subcarri er gkndinha Hat ¥ &t PYARAlanB &l QfhdPoRaRe ArHid: Risitdh b E&k&4Bond to
fromreceiver 204. OSI report generator 208 can estimate the

i nt er f er eneecdsarsspecibn sdateacy evkinwndd st @OV sseaiol.eTh@getond portion eamance
wi th sone aspects | report .generator 208.can.performjoint channel
and i nter f B Eeesba st RB b S SRR NP LREHIBR p B Tl 85 YenfiiRd: o
and i nt er f g4c@ng ©FERAVIsFRLEIS - THelettBREpdcH cefdnic® Barl 184 @iffertét foR thd @S and
estimates with be provided below. 10 [0046] The OSI reports (or

i nt er f er enézsonéportiosy. dpmedralapnadditiaille honsequenies swbits reytiplied by a
interferen vel I [ r C I in

of i nt or f o SR EX PlagbYE ey Bbeiti nFRERR Auc BT ERb Pl S BTG,
i nterferendg;first sewegstcvid wquard camntlichata sactbi-giecifittrendoet sr@enceand a
third value can indicate mnimal interference. Based on the .

i nt er f er en&®!tiRticddy & siraleernapien valup ddwd vhaseosnd seghence caminchKisiadiiferonia
can nodify r Rl - Iyt ibg,aatn I r I n
accordance S%tc%lrhs%g ?)l% tr%@g}eqﬁ%eg%a}clg glllulqtrléﬂeetrdf re ﬁ%%%@%% ?t %Pgﬁ%%irxlltgtg ﬁ%ﬁkh

si gnal t hathehasomap!ex nehbgye héveoumiamegmatude ¢on dthp amtibers. magharfespotd to a
position cap correspond to a sectqr-specific sequence and in_.a first
OFDM synboPhasPRBI o CLs S6rFieeiiore v COBPIaErRET B SrBle PO RIS Y
sequence ”‘rﬁe‘iﬂ;ﬂiakee.dvé%é?c_@nﬁé‘{ﬂé%q{lé}%o?bﬁué')(gnﬂ in a second OFDM
synbol . The sector-specific sequence can be different for the first
and second [@E81 i ons. TAE peasaamultiplying thegwi seilwsmadd gan by ol fifererto Tdn pbsse

may be multiplied by.a conplex nunber i.ch n on.t Si

Vel ue 1 Sebbt EtsetrdreERunoRUTRE PO T FRE Eleflp: S PR
sequence capnstingé 3dhase SIEATQyiHNEPEKI) @igﬁ@m@cuﬁﬁw@@me ot digghcly
a single conplex value X and the second sequence can include a

di fferent belaicen capsetiafipr peiaisdont Seepnemeko! suvaliprgndadaspnatsbetiner Rhgl ue
Y In some | , e Ve i i e -
the nunber Sits VA5 foh s B I s SR Bk SRR ET s
t he conpl exondicians ogiighie is avgilaplcbthepefformade txsilyiat thehdat of hageateal ue
Y can be the _square of value X [00§8]T e phases mul t,'H%I yi.ng the two

sequences EARKBENYPHAtOPe ROV CTRR1 B¢ spiTRRe A @l H‘rﬁ%& eesup
consi stingy _eﬁ%ce%zgfﬁ%yﬁn%ed?z%gsg(b IPS%‘E?%S& %S%Z&As@elﬁggn Add, _tlﬁAes, %h?]sebehaves

constitute ase st gnaling and provi
maxi mum di 8 addEerbetalle eodalodRKesystei.on points for a three-synbol

| - i | Lation. Th | f h .
canat ol 1ot JOHT rhoa > B OB kit i e SR ot Pt BB S e
estimate i E%%Y@jhle@@ct%}s)%@@m’é &{H&ﬂﬁzﬁnﬂfﬁoﬁﬁm.@ise& Apéade i@brAation

repeated 3 constel | ation. wever, if a channel estimate is not
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



[ 0049] The OSI report can be sent to receivers 204 and/or to other
transmtters é/e.%%. ot her sectors) by OSI report comuni cator 210,
Based upd¥P 28043864 mati on contained in the report(s) dielBy20psai0
receivers 204 mght adjust a respective transmt power to reduce the
anount of inter-sector interference obsérved by transmtter 202. OSl
report conmuni cator 210 can send the report(s) periodically or only
i f transm 2Q%kebseves gozsopstarBsenssc e rajeat wiieh D&l eapoels arprrechanged at
whi ch CslI r d it )
sectors) chrge THER Ay o0r O v R P A R Bl G s o
reports ar@hlvhapelo85fepbals hikeréRleait Ve the réfdverd BBHO0] Syst em 200 can

i nclude a processor 212 operatively connected to transmtter 202
(and/ or mel9501 214) Sbst@zg@@@@l ingRIdE 4PIQEHST LT ARGy hcBmserd fhg
interferen I JrBti i f . i re
interfer enggnsgg%%ﬂr%@,(h%g%%?ﬁlﬁﬁlﬁ éof%%?gﬂg?ﬁéﬁug%%ﬁsﬁ glta??%ﬁoﬂ’gfﬁﬁﬁgﬂ ng
sectors. | ntafrarcdapsstimating bn soerferaspedetcs, crgating ©8s or mosnnexecmte reports,
instructions for generating a signal for transm ssion jincluding a
first port Teﬁﬁl"&%’cgrlg‘@g%"éﬁ%‘? O%Eragg&e&f@@%é%tqrﬁc TSACGORARGS Wﬂ“ T84 1 st
OFDM symboloand 1808860180 BRI GRsFREBESRP BelicRdink @ sl SeEhRERACH fic
sequence nul'tiplied wth a value for the Signal “in a second OFDM
synbol . Bointlwslemreiisemroeycdrespandingdb ik ecctiryspacifio spjuencerinatiiest ORMN ch

depends on the,signal value. Menory..214 can store.information.rel.at.ed
to the | nsm%eﬁ SCaondhorion By BPIIELL e o8 ea i waverh il Wit
infol Il at ; QRIuE Bbrahesighdl ih & ABSTHIGEING sybel. MBdth BqucAcd iy & B8 Biplied by
comuni cati on network.” [ 0051] Processor 212 can be a processor

dedi cat ed &@omplekyrnbgr, akdghorepgedsamdhe pignilnfableraderoeryZd é by sldrepy
transmtter_ 202 e sl 0herfer e ley [ [ fAr r.
sectors. - amodtpfrfied BhERESISS SR Gy bEREEOS (SRS Sipls
control s offfoRfativi€iaed ipanemitingfinfyaiesn i3 A0yirdes domnuniiator aseiork.
that both anal yzes and generates information received by transmtter
202 and coHU5d] s onePwrcesssr &l T emdsriaipecssr dedictiethiottly a8 Nenor v

214 can st gér?ersﬁfn tiﬁ@&%ﬁﬁﬁ%ﬁ’%&@& @ﬂtr%shftt%% F(E.gr %ﬁ&‘?erl:x?c\é%vc?st? E‘%}{Sﬁé es,

CSl reportS genera reports recelved Tromofher sectors, takin
action to Gontsthér seoorsandsat foeth). bRbvessor 212ans risbthen RO sandhat eceroler

204, etc., such that system 200 can e oy stored prqtocols and/ or

al gor i t hirs ROt PERIIOPSHE Phasies) RaBVRY s Brogesor Behetk el ees | bed
herein. [0Q53kiibs BRHatoP fecBRRl 8¢ hah&libhad2 dhaofRbR il BF SiokEedhponents
menori es) conponents described herein can be either volatile nmenory

or nonvol abf bystameBl.y, or can include both volatile and nonvol atile
menory. By of ex | e not. lim¢tation, .nonval.atile nenpry, can
"ot utle rollFERTY e Ry AR PGP RSO RER (PHORT SEBE R Pl 'y
progr ammabk&qiREM, OSPRIM s geh@6ded | 16pdridrediasitd e oRVsdJEERMNhg a8on to

flash menory. Volatile nmenory can I nclude random access nenory (RAM,
whi ch act s cerird xpmphiaicaten hetweerpgsmitgr 202\angdreasivgiple eanduplbthat system

'( I[)TRA}\Aat ! 33 %gﬁé%é W HokfYrStooBs TRDSr LIBETRnRUS trafini® HEGH200 45 BiMess

network as described herein.

[0053] 1t should be appreciated that the data store (e.g., memories) components
described herein can be either volatile memory or nonvolatile memory, or can include
both volatile and nonvolatile memory. By way of example and not limitation,
nonvolatile memory can include read only memory (ROM), programmable ROM
(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



12 (DRAM, synchronous DRAM (SDRAM, double data rate SDRAM (DDR
SDRAM) , enhanced SDRAM ( ESDRAM), Synchlink DRAM ( SLDRA ct
Ranbus RAXP L8R4 Menory 214 of the di scl osed enbodi gszgg'féoso 3
i ntended to conprise, wthout being Iig]lfted to, these and ot her
suitable types of nmenory. [0054]Wth r 2erence nowto FIG 3,
illustrated is an exanple sgétem 300 for receiving information and

nodi fyi ng @MmsmmchmmD M SPRAYEr doubie ﬂﬁ@rﬁf%ﬁgﬁ\fé‘d (PREPARAMN .
Modi f
15511 10 g DR R ARSI IS0, WS R

systems hommnDRﬁmI [ Meﬂloryﬂz 14her tab 8 Elofddamttd danehts meluudﬁcsedaa eomprise,
nore sectors 302 in comunication with one or nore term nals 304.
Each sect oPit3out being lisided Wethgessinderbar suialls HorHH MEBAY:t er ni nal s bei ng

served by f(fmﬂler Sv@ﬁle@?érén]c@%o%% @'ﬂqs&e& ﬁ%%garg@% sggt 300 for

term nal s ectors he i nt erence observe ect or
302 can beraefvimrcinfoomatén anemodifying e trefisthin poaserised ini partamftbe emvewed i f
any) fromtermnals_in é{he sanme sector and/or inter-sector

i nt er f er enEEOTRAEIRNL HOifyHIs STANSHIHRWVE S} HWégaterWé‘”f% Ry Wéfé‘b‘t ppvireless

i nterferengg,Ahinfddliod §s@nf unction of transmssions in each sector not
bei ng orthogonal to transm ssions in other sectors. [0056] Ter m nal
304 i ncl ud¢dN3a] r ecei BpsterBGO0ihsimilenio thesystamt B}glwreajldtdﬁswécéiiwéwaboml

Communi cat TERE P 8Be PUBR Gy P8 R OIOHCHHE B AR OE BRTbr 302

can esti Mat@midafs 302S Reh k¥Sor M Qah efRREIcARM @&mmioﬁ?ﬁcﬁn tdh@inals being
interference information to any termnal within conmuni cati on

range. As 8uedd by @actﬁrﬁaﬁ agoallgh susrderingriranomissioas @gm tﬁmmlg v ethay sectors.
sectors, I hél grg%rrflg 2% get%gd: 15)? %]aschtégﬁgr epo&% RE f%ﬁ) ngxtoﬁ o $EiRM-

thetermna ererore S|gna ng S

reliabl e agett@enmiferanoaVitanpfiox teymdelsGiilsd gnrlsectet aakdrdnteatector
termnal. [0057] The, OSI report can be received as a, signal that

i ncl udes alftfiferEngsdram éqﬁmart?éﬁ i# otlss spRIoS o A FHoT-sERIOT fterdsrenss o (Y As & an
correspond tﬁh&n@n S G L A SRGR %b&hss%ﬁﬂg?{g@gateg{g (ﬂ'thfog{n?atl TN TR in othRP

second portion can correspond to t speci fic sequence
mul ti pliedswdtdrh. a val ue for the signal in a second OFDM synbol .

Al ternativ bot h sequences .can be nul.tiplied b conpl ex, nunber
that | dopendS6h tho SRORBR I Gandghs et ol e e EOBUERGJBEREe an
the sect or (IeGid fForh QALRMGLERR 302 aflhbhl 8 ilbr Idlord REmiitial and
second portions. The phases nultiplying the two s &t@nces can be

di f f er ent . comhainhtiews warbebecetted dyricrmioah3@4 glbup ceanssrior BhHgcaf espmate
277/ 3 and 47cl13.

its respectwe interference and communicate the interference information to any terminal
within a communication range. As such, terminal 304 should monitor the OSI from
several sectors, including those sectors that might be somewhat remote from the
terminal 304. Therefore, the OSI report signaling should be reliable and permit low
complexity OSICH signal detection at terminal.

[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.



13 I n accordance with sone aspects, the first sector-specific
sequence _can include a sector-specific random sequence multiplied by
a si ngl e "¥QAIPE428¢4) ue X and the second sequence can in‘?ﬁ%@%ﬂosmm
di fferent sector-specific random sequence mnultiplied by another val ue
Y. The value Y can be the square of value X. [0058] An anal yzer 308
can be configured to determ ne the amount of interference experienced
by a nei ghBotdcaglasescy bl S@ORasprefs.4be Brst aertw-spreific sevsnesspiadreude hgector-
det er mi nat | on.d {: - I ' ' j

T L S A i R F A o
t he channekeq@stdertah éndl@lendiffeteat &otor-Rp&ificrateR sy@ledee maliplidé 8y both&e
second portion. In other aspects, the tine-domain channel can be

esti mat ed b&pag. g@ﬁé{a]@?ﬁ’é}angﬂl%ﬁ%luﬁlﬁ&fvﬁ]&ﬂ}%e avai |l abl e. For exanpl e,

inaUWB s gMm theAﬁraﬁgi%%re_’;OgichrgFe ok e?édto%'e&ﬂnhf%Q%@;arﬁéulﬁprl CH,

may be used to estimate the chan w strong pat can be
sel ect ed f imerfdrtncs ekperendahiy mnaghborapascand3dZhdn atterdinso wathdoale aSkoBH
transm ssi | ated i.n a coherent nmanner.

ns, can. be denpd 0059] Anot
manner of defermiaggn f@‘%ﬁﬁﬁ e § Fapne EW@E?%R“E% fl%nt% @d}(}m ‘{]fffé%
sel ecting g.fhaw, aéﬁ@‘&gclﬁﬁﬁa%sﬁ&%ht@?ﬁguﬁﬂ@ﬂ%h&fﬁ%l oS &e Qﬁ&ﬁ%:%?ﬂaﬁ he

two OFDM synbols and correl ating phase across the two f .
synbol s f omtegfrenwfvalucosadugratihshe SEhenddpdrfien. chtothayaspdcts: therimeateregincan

be added together to obtain an overall correlation val. e phase .
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oyl el BR e R BTRE0! O%1GE MM IEEEL ocYonodgtefiif s
i ndi cat es exict@nrelayinti. gh or excessive interference. However, it

shoul d be understood that other neans of classifying interference can
be utilize95Pbo61] BAsedchmatE CAABIGHRINER the ppwH s HeTaRIrS X aFfREgehy

a nei ghbor iﬂwm%@ga%ng%%gw%ﬁogg{aﬁgé &sﬁnggéghaqlﬁ@l %ﬁm%%a%&%r?@lett\% ity

a transmt power, an | e reducing the transmt power,
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power. For exanple,...f analyzer 308 determnpes that the interference
avel i o eREbs T pediflsipnh Gaenie ny s e et RSt F A Bl
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| evel is determned to be "high, adjuster 310 can reduce the transmt

power withvalugoni nal down step size and/or at a nominal rate. If the

14 interfe | evel..i s deterni.ned by anal yzer 308 to be |.ow ar
il oH0L er S0RTREGRIN GiN EvETIG O Rt R bl RRrincin be

nonmi nal  upegde@flvSindfeadtidl Higldint@fdtOifeNsd mindh&l. infeffeR@EO(B xR ediviehigh,
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det er ni ne erhlov0h Anraeple efea) altsmetiveiclassifigarion meansige tamberipg scheme
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indicates extremely high or excessive interference. However, it should be understood

that other 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



can be determ ned based on other paraneters including the current
transmt power |evel for the term nal 304, the channel gain for the
nei ghborl"f%bz@é@ﬁéﬂ relative to the channel gain for thé%s'réVWW 80110
sector, prior OSI reports, and so forth. Adjuster 310 can nodify the
transmt power based on OSI reports recdéi ved fromone or multi pl e
nei ghbori ng sectors. [0063] System 300 can include a processor 312

oper at i vel intatamense davg! scleteamined dy 28037¢r3R8 tobe venor yimgmal) adjivstex@ut e
instructions.,relatin 0 .receiving.o r . or r - i ng
i or mat | b REHIEE s SR Sorlpal T St R oA

| evel experi fRR6QAndRYwBINS R adpodte, 18tttk FereREiead 39wl hdjusen3 @l Sipht
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314 and ot tere O reabtts anplyoingeniponationl cepeinctddn thegepartspdetPimiipingeni on
in a wreless.co nication network. [006 r.OCESSOr n, he

o ocessor . TRGRIA B St or biSre SIS PR Maried iR exbute
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so forth). Processor 312 can al so be a processor that caontrols one or
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Additionally, It should be further appreci ated that the nethodol ogi es
information received by transmitter 302 and controls one or more components of system

300.



user-based interference control within a wirel ess communi cati on
network. At 402, interference fromtermnals in other sectors is

obser ved WBHW8Q4386* part on the observed interference, VPP TEPHACe

estimate is generated, at 404. In accordance with sone aspects, the

i nformati on generated, at 404, need not!®pe interference estimates and
can constitute raw neasurenents and, or, threshol ds obtained for the
term nal s 066} her shlctery 316 ¢@ {fQOED}AolgaBociaind Hithantedersnes level
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described in further detail below The OSI or Interference report
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aspects, bgth;sequences can be nultiplied by a conplex nunber, which
depends on the signal value. [0070] The first portion of the signal
can i ncl udé@7kect or Iispewidfitle: axampiary sptgnenshewmadnt idesdrbed bhoa, si ngl e

conpl ex val u .. The secon ortion af. the signal n,include a
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avai | abl e, the %Has, igIe ence_bet ween vglb§e and val ue X also .
bel ongs t 03$08PSR VEEHAE 8locks MaH ba AaPlemgpisd by spEwpEhrdwalgea gombination

differenti ﬁleke)bf%?ﬁ’x%ﬂotﬁé’ﬁéﬁitﬁmgten?é%% {e?%ﬁ%‘];iéé, ﬁ%gﬁnéﬁﬁ@emoﬂn[g)?@ﬁt. s
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[0068] Fig. 4 illustrates a method 400 for transmitting information relating to
user-based interference control within a wireless 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.



[0073] I n accordance with a related aspect, Fig. 5 illustrates a
met hod 500 for transmitting information relating to network-base

i nterfer &YRPFEHEFDI within a wirel ess comunication ne"t%vfi@“‘%s"’ééz

an interference fromtermnals in ot her]6sectors i s observed. Based on
t he observed interference an OSI report'¥i s generated, at 504, which
can be the sane OSI report discussed with reference to Fig. 4 and can

i ncl ude i nf096%kt i on Aefth, ad QtheriSecior {ntedererce (MSELISPI &5 gmma@df basehen
measur eman% tgg'%xjgné s?ﬁlsate ]ﬁl%%gﬁergg(gfx\ﬂve M@‘aha%w? N3 {ct& first

sector ITE&S sectors or a informati1on that

nmay be uti 1mte?rﬁadeﬁc@ odﬁr%cmﬁale:an e gtdeﬁﬁ@nﬁ@@&om@dwﬂx}chtmlmemnﬁdm fisther
first sector and another sector fromwhich an OS] report can

recei ved. #gtaibbglow; @Sl Offéfﬁélff%feil‘é? TSR INCBIdRBRY MBI e YB1US (5t can be
PSRRI REARS! ihal (RIS SILNEE: pGiBRART Y EbondporiBf

[0074] At 5 repor romt ectors are received.
The rate aﬂ"hm,ﬁrscpombﬁ oOfle sr@pba:ams:oae@oad maS@M~spMﬁcgsetqhmcsénacb"mﬁ may

be the sa or dif t fromthe rate at which the orts ar
broadcast PEDM éymﬁ H&ISECIR peFpn of therstpyal g efé’&qsmn%faﬁﬁ? %@tﬂr Speific
data tr ansgecﬁ%ﬁc%r}ﬁumgﬁemﬁh afRfuetf6r 4k Sigha ih A sthRdfOrSM sg%bprlnbas ed

on the OSI reports recelved fromthe néi ghbor sectors. Further

i nf or mat i omcqoe:laam wghtsmne aansm bath sefuendasicambe oniltrpdicd biy agotplex number,
net wor k- bas ce ¢c wWithin a wirel ess comrunication
network is §}C Slﬁ’é‘g 1gr[198 %‘EWth reference to Figures 4 and 5, a

first sect gyp7epn eSt'FH@‘F@stthﬁtzdm&ﬁhe sigRAtcah indNidera LEBAGHCIft MAdIrRUS
manners. For a conmunication network utilizing orthogonal

mul ti pl exi s@uemmnuléph@dm a piagletcompar valuga¥.aTled Seﬁpm%porbﬁn ebidn signal can
subcarrier cpud%a ctffgr% s%ctopg cbran%c% ﬁgcglebc?e ﬁuftir o4} v% ue Y. The

synbol s thant are nown pr| rans er an& a receiver

A dat a synbﬂheﬂ’&:aﬁbﬂﬁdzlﬂq&hﬂe@ﬁﬂ&wmmeor dat a, a p| | ot synmbol is a
nodul ati on synbol for p|Io and a npdul ati on synbol is a caonpl ex

value for #0dInt i nAddiiogaly oraliesrasivelys ‘ihérﬁfﬁté’og‘“on P%‘ihe w@@asm QAM
and so on) dlfi‘e(i)&lzgéé%lj eific3E @ICBEG ﬁﬁ bhe scdbitd gértl'oﬂ)of r| i taﬁpkt)ase q

interference on a n subcarrier I'na given synbo
on a pilot nnﬂm;ﬁwgdhé heonsequeacss cmalbeldiffer&at f Dlhd plvese caﬂ%eZhnﬁc{ﬂ(frum a

Symbol seneryp SosHRiTRP 0 1 nbpr B ees ronsy i Bt osy

'S an esti sk forlalifs CHAH ﬁﬂgoﬁ@é thoifi-MBaM cﬁ@cﬁﬁ&rbewee%@ngt@moa%ws
"(k,n) 1s & recel ved Sy obtai ned by sector in fromterm nal

u; "and 1, (o, anfhrdesyabobeuiakrenagniofdetchastelitionf dhe aguropaeesiern e sset or

'n. constellation. Thus, on a coherent channel (e.g., when a good channel estimate is
available) the performance is similar to that of a repeated 3PSK constellation. However,
if a channel estimate is not available, the phase difference between value Y and value X
also belongs to a 3PSK constellation and, thus, this behaves as a differentially coded
3PSK system.
[6072] 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.



The quantities in Equation (1) are scalars. [00771Sector in can al so
estimate _the mterference based on data received fromtern nal u
fol | ows: WO 2W8M438 on)  b",, " (k, n)-1?",,"(k, n)12 Equati ’E‘%}"}"/“S“H“
[ 00781where b(k,n) is an estimate of a data synbol transmitted by
termnal it on subcarrier k in syrrbol riod n. Sector in may derive
data synbol estimates n) by perform ng_data detection on the
recei ved s3] s(k, Hhyaosprdaneenwitle asipted atset, lig: 8§ ilustrates apether) SQbfor
obtai n det e

ot oct ed sponuBEIE e abtliBi R CRE SN ORR IR i yireess

esti mates. c&ﬁﬁﬁmaﬁom@morkseacﬁm amlnﬁﬁftrdﬂ:éiﬁw&ltehﬁmdﬁhﬂoﬁl)eﬁmtors is
esti mates %/S perform ng data detection on the received synbols

decodi ng t Ascaede Base Qihsebserryl @W&f@@ca%%éaemt%eme# &t ol sdishy
and Sym)o' @Qarh%sﬁ’ %ﬁ%ﬁ%ﬂscﬂ?&%@ wifh @E@r@ﬂc@ t&? Q%h@c ﬁ{pﬂhe
esti mat es. ctor I n can rformjoint channel interference

est i mat i onifornwitibairelated tdintdrémerek thxeshznthdss mt@ﬁaremmsmmwﬁm,tlmﬁ esence
estimates. [0079] Sector in ca rf.orm | oi nt ch and inteyference
esti mat i onr‘{‘:S“’SglJ%Wﬁr e %aﬁ?lgﬁea%l éneé‘é‘ErF Eeragtﬁ?‘c'fofsn? ?ear“é( nce
esti mat es. oReiNFhRLbR IR ﬁﬁy%tuitiﬁ%cﬁto determine interference caused by terminals of a
first sector and another sector from which an OS! report can be received. At 506, the
OSI report is sent to neighbor sectors periodically or only if excessive interference is
observed, at 504,
[0074] At 508, OSI reports from the neighboring sectors are received. The rate
at which the OSI reports are exchanged among the sectors may be the same or different
from the rate at which the OSI reports are broadcast to the terminals in Fig. 4. A first
sector can regulates data transmissions, at 510, for terminals in the first sector based on
the OSI reports received from the neighbor sectors. Further information relating to
transmitting information relating to network-based interference control within a wireless
communication network is provided below.
[0075] With reference to Figures 4 and 3, a first sector can estimate the inter-
sector interference in various manners. For a communication network utilizing
orthogonal multiplexing, one terminal may transmit data or pilot on each subcarrier in
cach symbol period. A pilot is a transmission of symbols that are known a priori by
both a transmitter and a receiver. A data symbol is a modulation symbol for data, a
pilot symbol is a modulation symbol for pilot, and a modulation symbol is a complex
value for a point in a signal constellation (e.g., for M-PSK, M-QAM, and so on).
[0076] A first sector (e.g., sector m) may estimate the interference on a given
subcarrier k in a given symbol period » based on a pilot received from a terminal u, as

follows:



WO 2008/ 042864PCT/ US2007/ 080110 19 1,,(k,n) obtained from equation
(1) or equation (2) above includes both inter-sector interference and
i ntra- seMQOPREBE% er ence. Al though, this need not be tHfe/EREY/80110

[ 0080] A terminal typically needs to nonjitor the OSI from several
sectors, including those sectors, whic Smay be sonewhat far away from
the termnal. Therefore, there is a need for OSI Report signaling
that is reliable and permts | ow conplexity OSICH signal detection at
the nobile. [0081]1n an aspect an OSI report signhal (g.g., with a

val ue of S) can be encode (B [Fun lGrDNPsYrBot &..i h- /8 OFDM syst em
One OFDM synbol may contain a sector-specific sequence Xl (t), while
the other could contain the product of S and a sector-specific
sequence X2(t) (e.g., SX2(0) The term nal can then perform chBquagbn (1)
estimation using the first synbol and use the derived channel
estimate to corg)ute the value of S using the second synbol. [0082]1n
anot her aspéere, £ {he) isiagnlet sy sent &y terminad # opSulgaFis ddy spybd pgied #.ng
SX1(t) on the first OFDM synbol, and S2X2(t) on the second OFDM
synbol . 1f the t&y knals dnastimate ofitingkinneldani bataitansactoon eadisondihy t o
the sector of interest, it could use the algorithmdescribed in the
previ ous par agr @h(sihse tdeeivei gpaibs! bhtaieel tyweecsymvbdtem seinhinaidif £nat
by the phase value S. However, if a channel estimate is avail able
from sonme ot her /s@yrEie anastiaateafciedintefeaicc @bsal gbby sdunrtdat j oi ntly
detects the two synbols may be used. [0083]It should be noted that

t he encodi i y be used for other control
channel s o?g%ggr%gg%glﬁ ﬁlﬂgﬁg)%?%ér%%g?%ector, and may be used from
channel s f {@@¥7pt her BSestorcresan hIBG8¢]nate dre iasfechee based BHatragcebed from

transmtted on &?FDIVI Sﬂnbols 5 and 6 of a
terminal u, as follows:

(k,n)- D, (k,m) =R, (k)|

B

I (kyn)= ‘H

Equation (2)

[06078] where D (k,n)is an estimate of a data symbol transmitted by terminal

i on subcarrier £ in symbol period n. Sector m may derive data symbol estimates
f)m’u (k,n) by performing data detection on the received symbols R, , (k,n) with the

m i

channel estimate H__(k,n)to obtain 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



superfranme preanble conprising at |east 6 OFDM synbol s. The
superfrape preanble may carry one of three OSIValues {0, 1. 2 wher e
each val ﬁveog%??o'éﬁsg‘b correspond to a phase for the secorrd:mﬂfé%%ﬁl
(e.g., 0, d2, and it respectively). [00%]In t hose aspects, where the
OSl report may include the OFDM syrrbols with index 5 and 6 in each
superfranme preanble and OSI report carriers a three-state quantity
0S| Val ue ( é. 6.1 vhkineg fromeequatioe (0,0r equagion®y) abpﬁ@ir@hm; égthb@pr-secﬁmy
be construct ed accordl ng to the nmethod of Fig [ 0086] Fi g
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Val sh sequg&ﬁ@em);bslmg&na (Péﬂ&tibﬁﬁ%gnﬁ%?le Let Y5 be the DFT of the
X5. [0087] At 606,” a conplex nunber SOSICH is set. If the OSlIValue is

0, the corrtﬂO@i] nunbeln Sosspedt an@%ecpmlgrlal@ g with ahelueSiH W Fanebg @cmded
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U s spec L6l oL OBPRRFL o ahd LASHE Qb5 TRIAN ST P Bl e

Constructlng
value of § using the second symbol.

[0082] In another aspect, the signaling could further be enhanced by signaling
SX(t) on the first OFDM symbol, and S*X(t) on the second OFDM symbol. If the
terminal has no channel information corresponding to the sector of interest, it could use
the algorithm described in the previous paragraph since the signals in the two symbols
still differ by the phase value S. However, if a channel estimate is available from some
other source, an enhanced detection algorithm that jointly detects the two symbols may
be used.

[0083] It should be noted that the encoding scheme described above may be
used for other control channels or overhead channels from a sector, and may be used
from channels from other devices.

[0084] In an aspect, the OST may be transmitted on OFDM Symbols 5 and 6 of a
superframe preamble comprising at least 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, /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 OS1Value (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 Fosicns of length 512 is

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



accordance with an aspect. At 702, a scranbling sequence Fo5tar6 of

| ength 512 is generated using a common BPSK scranbling algorithmwth
i nput se®d 14¥BR3E011 1000 0111 1000] or some ot her pré’cfé[?[ésrlﬂwﬂ)é?i"o

i nput seed value. At 704, a sequence X .of length 512 is created,
where X5(k) = FosicH 6(k)*Wrhi p512(k). re TMP is equal to the

Preanbl ePN i n Sem q%/nchronous node and equal to the 9 bits of the
super f r ame000A @84 1090 pPheromsstksr perdeternpnrp SRt pegdivablens seqUeRFUS nOE
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conpl ex nupemnbBEN 4ok W5’ Sigthd Walsh s€@uendd withéndeBIP andllersth S121, Ldthd be
conpl ex nunber SOSICH is set to (0,1). If the OSI value is 2, the
conpl ex nuiB&FISeiheHsis set to (-1,0). The subcarrier with index j

within the enPre [ i b Ty ,
at 708, w Pﬁg?ﬁe val ﬁ{er@é@g%gg‘?%h ngﬁl\ﬁ;glls(ﬂs% g;s%/lvl?ﬁle iI\t/hLué &adzﬁgglﬁlﬁ%%g
subcar ri ernurilee SyadiLie scDB GLD). ofthOST Gl is 11 the comprex asmbdn Sbg,[@si_e getitan

t he generatign synhol 5 discussed with refe e to Fi.g. 6.
[ 0090] W t s 6 éf%%géz%\ig *ggf (" BompSX PRRE Spala 57140 T 0t AGESH 1 or
i nterfereng® GOBIER iniBx Awithih BleRIDsGRATM SRbELRrRANOFOM KPibad; gan

be utilized by one or nore termnals. At 802, an OSI report’is

recei ved f pofuRtdIOBRBY VNG SEELOTS, o JIH, 6/)! previdedial desableishboagibrt Dhe
convey the value of intersector interference (e.g., interference

caused by geeeiahesdt Pogeeed Hieyomidhs aobeofthis spéwfiédbns eport can be
received in a signal that includes two portions. [0091] The

i nt er f er ent®88ht or maFicer ibereks aserthed Tl0oommstragsig OF Matyanips &dn at
804 and a Q&B?cfaﬁb@@h‘g %ﬂ ) s@@&bl%ﬁ@tﬁlﬂgﬁg 1@5—5 %?f%géth §pLkor

observes excessive I nterference. t essi v
i nt er f er engeenbdasive dcdiinESBPSK satmbin@aigodint with égut sted§0@ 1 Gid DG

;ﬁ Ei;no:] a;t ' §F]Plg§qs0@b E);S g{r&a& glj Sre e(’?é/\erﬁlrine .iglgutaseelchj‘ 53%%. 1919 %l, gtseecﬁlersl(i:e%fﬁ of
length 512 is created, where Xe(k) = Fosicns(k)*Wve® (k). Here TMP is equal to the
PreamblePN in SemiSynchronous mode and equal to the 9 bits of the superframe index in
Asynchronous mode. W 2 is the Walsh sequence with index TMP and length 512.
Let Y6 be the DFT of the X;.
[0089] At 706, a complex number Sogicr is set. If the OSI value is 0, the complex
number Sosicy i set to (1,0). If the OSI value is 1, the complex number Sogicn 1S set to
(0,1). If the OSI value is 2, the complex number Sosicn 18 set to (-1,0). The subcarrier with
index j within the ChosenPreambleSubcarrierSet in OFDM Symbol 1 is modulated, at

708, with the value f Pogey Sosicrr Yo (7) sprovided it is a usable subcarrier. The value

of Posicn is 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



[0092]1f the determination at 806 is that the neighboring sector is
not observing excessive interference, nethod 800 continy

with a dXQIPPAYS on whet her the nei ghbor sector obser&e@ﬁ%{ﬁw&%ﬁn
interference. If it is determ ned that .the nei ghboring sector
observes high interference ("YES"), at 812, the term nal reduces its
transmt power with a nom nal down step size and/or _at a nom nal
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ant enna 916ntelfOR&]) Aihes eicthaguirds ttefthéon bBbOXthe gillehitieshadht Elrnasy
952xa t hrough 952xt receive the reverse |link. sigg)nal s fromterm nal

920x and oviern{/er Hierdiustmaens gaic msy sdegstermpied Pasd Onpthes parapsiers such
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960x denapd0oRi nt er [Rig\Seidlusteates aleodddisgtaheoivatcantedithent oé teringrad 820xand

provi des decoded data.fo erm nal,.920x and. other termnals currently

Cerved by BASYSE FARCOIHES SFbBas PR e s atistany PRAAP sl

transm ssi QiR 9R6x RETX AaiBRlocsEHr 1920 kicddes, iftatleles ahil bpebsbams réwise

the reverse link The processing for the transm ssions on the forward
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



[ 0097] For interference and power control, at serving base station
910x, RX spatial processor 958x estinmates the received %

term nal %B?s" '@gﬁi mates the inter-sector interference ¥4 8(597608315}0
base station 910x, and provides an SNR gstimate for term nal 910x and

an interference estimate (e.g., the nmeasured interference Ineas,",)

to a controller 970x. Controller 970x may ggnerate an OSI report.
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generate apj @ﬁbs)n@,ﬁ@éetivedeF@a@brfbﬁﬂ@oFDM dOheaeaeRdf andichble asaasbvile
the term nalgs in the system The 051 report may be sent to the

nei ghbor sesseigedsynkols’ é@m&ma@amr@wsmrﬁémwfynns ZSCIF GO ADTEpTRSN
920x, ante 916 Iy}
and nei ghbglr aeé‘éedss faitjt ?gorltén r%’?‘ow %’geitss aéliaﬁ’é?:véf%vge ssifyéﬁjg? 5{?%1&13@5, it

recei ver UgietitsQtdestila@esiofeled tyadmstaginita syentotdii RO@a piddestlbPdaixzed
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reports br S%Qﬁ%ﬁ%?ﬁé%?i@x 0 9RRCEARSR c%h%ﬁ ga| rﬁﬁif%g‘% org§fdxr.mt or

within de estimates the chann or eac ase
station. Cp096pl I er %@p@lcsssn@cfpnsfcsfwahblmktaan_snmmopowba‘Imrfcn"x!ned

traffic channel d on | reports receiyed fromt nei ghbor
base stati &Y aélﬁdio Ed‘*cgﬁ’é{%"rfg‘?boﬁ‘aif?{ﬁ? Eﬁ”eﬁsﬁg‘“geﬁ? R’ﬁ’c’%ﬁ%ﬂlg%& bor base
stat i Onsmﬁaﬁﬂlgﬁéns%%qh@f&%hﬁ%dtre@erga RIS typRane gpefcﬁtedtﬁgﬁh& Ekdrh.c

channel assigned to term nal 920x. Processor 910" and/ or nodulator 912
scal es the[&7h synbbBbsinpafedicoand peweircantol, at ssoweg byse siatided 1 by RX
controller 9 0 010 trollers d|r ct, t

oper ati ons AL aPRoRe e cebBrss b rer o SN o R o et I
station 91Qxerafaeiod Mt ferbRBRBEIEDY basE RSN OOM, ARl bRYvidcaaY SAIRS&timate
perform various functions for interference and power control. A

schedul er §80smyeHod0k and eemsrfratnscealimets kevaniheansaswredintprfeyaRee Ineosn) to
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exanpl e system 1000 for_ providi ng interference_information. For
exanpl e, sya¢ &9l 1owy feabase sigtign 940x. lrad sessily OSErenprigiennther segasare

! PSR ORISR, bl R ARttt

represent tranghittenmiisPphrnthindiet Ixqant veessted vis ehtewarseS2pa through

combi natl onLhetcol de. &5 cLptmiarel, 00102] /et e 4000, el uiss

communication unit 974x, e.g. via a backhaul or other wired communication link.

[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.



that can act separately or in conjunction. For instance, |ogical
groupi ng 1002 may include an el ectrical conponent for generati

first po”?%‘?‘?sm%g‘lsi gnal corresponding to a sector-spg%€ﬁ?§26g72(%ﬂﬁlﬂce
in a first OFDM synbol 1004. Further, l.ogical grouping 1002 can

conprise an electrical conponent for generating a second portion of
the signal corresponding to the sector-specific sequence multiplied

with a val 8%br t heAstegmual P20% aatennsndtl apesiy s ihp Erwarddek signals from the
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as bei ng exjbdlabaded o &3 s fbwer prdvidddbybenttodarcepood that one or
nore of electrical conmponents 1004 and 1006 ma}/ exi st, within nmenory

1008. [ 0010 h r eferiEpiicss P30, 278, and 970y et g aparationsnl wrighpl e
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thereof (ea@ionshiaffiV\@faBhels to the scheduled terminals (e.g., based on the OSI reports from
the neighbor base stations).
(00101} With reference to Fig. 10, illustrated is an example system 1000 for
providing interference information. For example, system 1000 may reside at least
partially within a base station. It is to be appreciated that system 1000 is represented as
including functional blocks, which may be functional blocks that represent functions
implemented by a processor, software, or combination thereof (e.g., firmware).
[00102] System 1000 includes a logical grouping 1002 of electrical components
that can act separately or in conjunction. For instance, logical grouping 1002 may
include an electrical component for generating a first portion of a signal corresponding
to a sector-specific sequence in a first OFDM symbol 1004, Further, logical grouping
1002 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
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[00107] System 1100 includes a logical grouping 1102 of electrical components

that can act separately or in conjunction. For instance, logical grouping 1102 may
include an electrical component for receiving a signal 1104. The signal can include a
first portion and a second portion. The first portion can correspond 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. In
accordance with some aspects, both sequences are multiplied by a complex number that
depends on the signal value.

[00108] Further, logical grouping 1102 can comprise an electrical component for
utilizing 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



instructions for executing functions associated with electri cal

conmponen 06 and 1108 or other conponents.
bei ng ex#@?%@gﬁ%% %mm)ry 1110, it is to be understood t%@{/ﬁ%@”@?fm
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to, the storage nedium In the alternative, the storage nedium my be
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



27 intended to be limted to the enbodi nents shown herein but is to
be accor dest scope consistent with the princi el
f eat uresg@??@?@ggﬁ‘ herein. [00118] For a software i npl er&ﬁ@?ﬁ%ﬁsgﬁﬁe
t echni ques descri bed herein may be inplegnmented with nodules (e.g.,
procedures, functions, and so on) that performthe functions

descri bed here| n. The, software codes e stored in y units
and execut ¥WPl6Hq5 B lssign SONSTRINI AN %ﬁw FreiFl ﬁgstﬁwpngﬂlgﬁtag&am ¥ n

the procesgiicQin&id gﬁ% ed @ndih f?ﬂé/q @9{ by PLLR pGARGI by ARAGSE
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known in the sach imﬁlélﬁ&rﬂt@t}dﬂ)daemm shadd nots: iatpeetes ao cadsemtadepsarture from

descri bed herein be inpl enented as a nethod, apparatus, or
article of hﬁﬁﬁ?ﬂﬁ%@%@?ﬁ‘éc St¥hdard programnmi ng and/ or engi neeri ng

techni quesiooThs t aRvadbld iGh@rive BUIH] BIICKE, Snodifes URRILIRET £ddciBed in
i nt ended to enconpass a conput er program accessible from any

conput er - r exdadficn wigy theembodimdngy disdesendigican mBp be @nahqrmeeted or performed

COprUt er-re a can | nc (f g t ar not S)S netl C
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(DVD), etc.), smart cards, and flash nenory devices (e
card, sti cRograymte mw davice) dlsszx@tyl gareocrfetralnyistov teio @ssc@ﬂf%haé@warﬁedl a

descri bed gbgﬁaﬁn@nﬁa OEI% fiof? ﬂ%ﬂ% &> érlg d §¥)¥:ﬁ$ﬁ% ﬁ'{églil%tlo% Hgsrcrlbed

machlne-re enbla or storing

"machi ne- rmdmblpegmcullpmpos@probmbumy bav irfiadprdeedsog bl 1If[ith<€£ltdrma,tive the
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cont ai ni ngPTOSFEPOPAY BF ARY mvagmahlerpp%ﬁﬁ% 5?0'5%1% ﬁnlafgpﬁﬂtrqlbepzeqaw at

has been d&%&ﬁlh@eﬂ pql(lgl&gs%rln{g aqgﬂ,q,% ﬁ%)osm e ngdhog%"fgomputmg

enbodi nent s. of cour not escri be eve
concei vabl éemmbe g.aa cmmbmﬁnmouﬁmhéﬁtasd errmmce»pfumdssbngméuraﬁMofpur poses
of descri bi n& t he af orementi oned enbodi nents, .but. one

di nar
skill in tH BPKPC%?FST‘E‘&&QNFOZ%“P‘FFQP"WSFSPEF?Wﬂé‘?“‘@&ﬁ’ﬂf%%?ggr‘fgfeaﬂﬁany

per mut at i opgeOfuck @bAPHRafIHP0odi ments are possible. Accordingly, the
descri bed enbodi nents are intended to enbrace all such alterations,

modi fi cat i H9d16Ind Thersieps pﬁﬁmeﬁmorfaédnﬂwmtdmwbs@ap@motctioneviéptbended

clains. To the,extent that,the ter ei ther the

Cornl e qRuRRiBehE Mosldsed nteB L IR Rttt fiecrt Ty MG Ratelintd S ard

i ncl usi ve mddalcBREARE 18 &hlodEssb of il EHBThARAGIThSIWY"A 86ftware module
corrpr|S| ng" is |ntem§@eted when enpl oyed as a transitional word in a

claim Fur PREefeD eneRy; Bash memeiyeB OM H@M%rERH:{éMd@@rapmd
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communi cat foem cfssdregy medinprkngivagn the art. An exemplary storage medium is coupled to
the processor such the processor can read information from, and write information to,
the storage medium. In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, 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



generating a first portion of an interference report signal

Correspo%gﬁg&%ﬁnsect or-specific sequence in a first ﬁ(?;@h’o

and g a second portion of the |nterference repo

si gnal correspondlng to the sector-speqi ic sequence multiplied with
a value for the interference report signhal in a second OFDM synbol .

2. The method of claim1 ere n,.both se nces, are Iti |,i by. .a
conpl ex nutEeE ake mpsahipd ishok BUTERESEPVD APteiD DULAS to; G fegied
claiml, V"fb%ﬁa@b@nsﬁﬁ&tf\xh{hsthe Bﬁﬁ&bfé!&‘aﬁd)ﬁw(el AR, cﬁsa&és@ahgn@ﬁpl f i ¢ random
sequence mul tiplied by a single conplex value X and the second

portion co[ﬁﬂﬂﬂ&]es a Hof 4 saferare sepltoreatepers it techmamipe teseigod herein may be
mul tiplied. anot her. . v

e hon of - iraleRbRed fioBodiToste o pRE s it nR At s of] witpgrfom HE

sect or - spegnfclinsSRAENRAtMANTROS FEREO Bt R Slalyi R YtoraHh PEBSESunits and
mul tiplying the two sequences are different. 5. The nmethod of claim

4, wher ei nexdsuteghagwaccasoss. ¢ Resmampromitmay bajmplerepaied Fréfhon, the pto/csssah@lr
or bcossor PR SUEE PSR SRS FERALE P ROIRElfise ra s,

I ons enera er ence

report si gpacedsor thiduphsatiosd Barsng idiion ia the 416t portion
correspondi n% to a sector-specific sequepce in a first OFDM synbol

and a secoHf1p8kti on%?‘?"@&ﬁ’@ﬁﬂ‘#wp?‘ﬁs %@a’é‘é‘@td@?@?ﬁéémﬁ%m%aﬁence
mul tipli egm&‘@%%gﬁe%{ al 'a! eftl%rd %@ﬁrdrﬁ%% L&l I%rlﬁ‘?nf{n%?&h&e ﬁélﬂ%@t‘an dida

second OF at stores Information relating to
the instr uptdg@aiﬂmggrmﬁaﬁ‘edglhyeridgeech&mue? THhermi"atickess neomiaghire’ads wod
claim®6, wherein both sequences are I t i ed

appar at us of
T o > R i lpnirg m ARCOTS hOSP GHaog R Ascenbld ks iy cotmatier

conmmuni cat ké&ﬁ§bl@ﬁ@ﬁ5@%ﬁ§1e@f0r%@'lin Bor MRBHRI Lorh erf-ﬂeﬁc’ﬁatblé}ﬁédlh @#h include
conprises a sector-specific random sequence nultiplied by a single

conpl ex vabukaara(natridnttd:tbtoseagmdc poragie dnvmcm(p:g dagl @lSldlﬂoﬂ)EY disk, magnetic

ieftsoi thgg@fg:s,get%? Lcal%isﬂu?ncecorgljilae}c Ezsfc ?8D5)¥i1 pa?%@r%étﬂe sE ?D%’D) elc. 5 €
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information. The term “machine-
readable medinm” can include, without being limited to, wireless channels and various
other media capable of storing, containing, and/or carrying instruction(s) and/or data.
[00120] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments 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”.



9. The wirel ess conmuni cati ons apparatus of claim®6, wherein the
first portion has a different sector-specific sequence than the
second portion, and phases nultiplying 28e two sequences are
different. 10. The w rel ess comuni cati ons apparatus of claim?9,
wherein the phases are chosen froma group including 0, 2nm 3 and
47T/ 3. 11. A wireless comuni cations apparatus that provides
interference information, conprising: cLAIMS Means for creating a
first portion of an interference report signal corresponding to a
sector-specific sequence in a first OFDM synbol ; and means for

creating a secon ien.of t interference report . signal. .
correspondi fig toﬂt1 %ﬁtgsciagq1(§¥a-n§%lﬁflgil f%gnel%ﬁ%@eawr?@ls%w%gmwctaﬂogs\//séﬁf%e
for the int@mmisgizce report signal in a second OFDM synbol. 12. The
Wi rel ess conmuni cati gns apparatus of claim 11, wherein both sequences
are nultiplied BSEngragBgpiEst PRI an frEerireneiaROTbsLRH €08 pwRAting i1 ve.
13. The W ral@ss &%@@é@h&ﬁ“@?ﬁr&@%ﬁﬂ%?ﬁb&t argd aim 11, wherein the
first portion conprises a sector-specific random sequence nultiplied
by a singl e conplearraviag aeecéndpdriidnerfsecintfeporct rquorichgmi caespanding to the

different sector-specific random sequence multjplied by another vyal ue
Y. uher o varGE e FeuSKE araBio N aE Vo Tyoh mcHermeqne e 4
communi cat | QRS EEPBMAEMHSLAf claim 11, wherein the first portion has a

di fferent sector-specific sequence than the second portion, and
phases nultiplying the two sequences are different. 15. The wrel ess

froma orous : noliragos ofosgs T hmapdiehth A SRR M lp e
nediun1havimghﬁi@ﬁ@quﬂgg@@ﬂwmﬁgﬁgmﬁu@xecutabIe instructions for:

generating a first portion of a signal corresponding to a
sector-specific sequence in a first OFDM synbol; and

-~

3. The method of claim 1, 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 ¥,

where Y is the square of X,

4. The method of claim 1, wherein the first portion has a different sector-specific
sequence than the second portion, and phases multiplying the two sequences are

different.

5. The method of claim 4, wherein the phases are chosen from a group
including 0, 27/3 and 4 =/3.

6. A wireless communications apparatus, comprising;

a processor that executes instructions for generating an interference report signal
for fransmission 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 interference report signal in a second OFDM symbol;
and

a memory that stores information relating to the instructions generated by the

Processor.



generating a second portion of the signal corresponding to the
sector-specific sequence nultiplied with a value for the signal in a
second OFDM synbol, wherein the signal &8nprises an interference
report and the val ue conprises an interference value 17. The

machi ne-readabl e medi um of claim 16, wherein the first portion has a
di fferent sector-specific sequence than the second portion, and a
phase nmul tiplying the two sequences is different, the phase is chose
froma gr oug i nc YigjeEy, COPTRIBCAAIRHS ammeraus ofkdaintth evheadh DAG-scaraaes ase
medi um of Cﬁqﬁftigliécﬁ b%%gﬁlglegl I’IR.IHI%GIt {h{afgle f?&s;dngtﬂe gl%HBr\,a S a
sector-specific random sequénce nultiplied by a®single conplex val ue
Xand the second portion conprises a different sector-specific random
sequence multiplied by another value 1', where Y is the square of X
19. An appat-at us!Heopir¢lges OMmyNicRIoNs MR Y LAl meh Agsrain the figst gortion

W rel ess co i L . : : i.Sdi g, r
e R e e R
cor r espondi ang thoseaosdpomion spapiifisa dfgeeneetor-nparifid madoOBBMesyeninaltiplied
and ener at e second portion of t signal corresponding to

t he sector%gﬁa@%ﬁ?8%§82ﬁ8ﬂ9@%ﬁﬁﬁ%?%P?@ﬂf i'th a value for the signa

in a second OFDM synbol, wherein the signal conprises an interference
report and the value conprises an interference value. 31 20. A

met hod for 9r oceb vigelessfaonmagniications appanitnedfadameirwhendic e st pydivedps
conprising:_ .. eceiving-an interference report. signal that .. ..
el udes 3 49t SRR SRR s hERE REr bR ieP o Tt hyigplying
portion corthesweRepuehberars eiéffe@enspeci fic sequence in a first OFDM
synbol and the second portion corresponds to the sector-specific
sequence multiplied with a value for the interference report signal

second port|on t noabrars Sfyniceticd St i o Rk B Blaf e
21. The netdiodewfroal aignoy@Oinciuditg®rnGomdrdzgi.ng nodi fying a transmt
power |evel based on the OSI val ue.
11. A wireless communications apparatus that provides interference information,
comprising:
means for creating a first portion of an interference report signal corresponding to
a sector-specific sequence in a first OFDM symbol; and
means for creating a second portion of the interference report signal
corresponding to the sector-specific sequence multiplied with a value for the

interference report signal in a second OFDM symbol.

12. The wireless communications apparatus of claim 11, wherein both sequences are

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

13. The wireless communications apparatus of claim 11, 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 ¥, where value Y is the square of value X.



22. The nmethod of claim 20, wherein the OSI value indicates one of an
excessive interference, a high interference, or a m ninal
interference. 23. The nethod of claim 30, further conprises:
perform ng channel estimtion using the first portion to derive a

channel estinmate; and using the channel estimate to conpute the
val ue inclugded iThd BRcRECAMPAEIHIOAS appaddtus 6 MikE] € SeheFPNTRYIGRS BB
appar at us, conpri sing: a processor that executes instructions

for recei vilkey aghiferenieretorepeselic snguence shagribe sedvatl ponédruded phases r st
portion and secon rtion and using the first portion and the
second portlingﬁllﬁﬁn%g}%é;ﬁ%o EYh e SV %@gr%‘er ein the first portion
corresponds to a sector-specific sequence in a first OFDM synbol and

t he second %orti on corresponds to the sector-specific sequence
nul tiplied W-th Bhaireless @mmpscations ppraraneel dapolt Wicgeialthe phases are

second OFDV g?fgr%tara%gﬁ) includ e,;’%)rf%%#og@/%-st ores infornation

relating tot ons g he processor. 32 25. The
Wi rel ess communi cati ons apparatus of claim 24, wherein the processor

further executes instructions for, di fyi ng transmt power |evel
based on ¢ hib-CoT AyIchweTeadgblopmgd iy e b 3 FFOB AACBINS cXppHItE us of
claim 24, whet&hidnt f: OS5I val ue indicates one of an excessive
interference, a high interference, or a mininmal interference. 27.
The wirel ess congamratiag iding papparatusgnel cortespandyg, to wsestei-spetifie sequence

processor furt er ﬁéﬁ’fm Si-i nstructions for perform ng channel
estimation HAH? PR 08t i on to derive a channel estinate and

usi ng the channejengstihfalsecdn@ oRTENERLd H8nal 3b4&spbAGhY €L theisBetbNGecific
second portion. 28. A wreless conmunicati ons apparatus for

facilitati ngahence pratiplipdevithn sgesntthe spmdin & pgrgnd OFDM symbol, wherein the

signal comprises an interference report and the value comprises an interference value

17. The machine-readable medium of claim 16, wherein the first portion has a
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, 2n/3 and
47/3.

18.  The machine-readable medium of claim 16, 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 ¥, where Y is the square of X,

19. Anapparatus for facilitating interference management in a wireless
communication system, the apparatus comprising:
a processor configured to
generate a first portion of a signal corresponding to a sector-specific sequence in
a first OFDM symbol; and
generate a second portion of the signal corresponding to the sector-specific
sequence multiplied with a value for the signal in a second OFDM symbol, wherein the

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



means for receiving an interference report signal that includes a
first portion and a second portion, wherein the first portion
corresponds to a sector-specific sequengd in a first OFDM synbol and
t he second portion corresponds to the sector-specific sequence
multiplied with a value for the interference report signal in a
second OFDM synbol ; and means for using the first portion and
the second portion to obtain an ther Sector Interference (0OSI)
val ue. 29.20rhe Aimehed Sorquneassing atfoonsticppes wireksotomhminmadisn system,
further coqg{isi%%_a means for nodifying a transmt power |evel based
on the oSl PAFRIE™S 30. The wirel ess communi cations apparatus of claim
28, wherein t he 1&BlviyBhitRitdritgdea k@B riofgaPhaBiic REEES ﬁks‘(ﬁoﬂti’&h%ﬁ&%@db@ﬁ
a high interference, or a mnimal interference 31. The w reless
conmuni cat i BREompyEFee the st mla@m@wpwhtt%@use%@mpeiné‘lmsgqumw fust
erform ng t n i n
Channel oot oo ehBle SoSliorl deshdth o Bkl el oo
conput e t hemviiplied ixithlauchct fbﬂtfiehﬁteﬁ”&@:@é&ep@it Ellgﬁdﬂ in a38condDFIAM symbol;
machi ne- readable medi um having stored thereon machi ne-executabl e
i nstructi on®@dfor: receiving an interference report signal that
includes a firs t
por i oncorr espoids o A DateRe et bt o IR OMIP St
synbol and nteefeserefdShomnitiecon corresponds to the sector-specific
sequence multiplied with a value for the interference report signal
in a second OFDM synbol , using the first portion and the second
portion to pbtai Theatﬁet%@%f cI%ﬁQ@rfufftﬂér%frf?'f@ﬂg%c(a% ng ¥ fhr ﬁnf é@@el level
i ndi cates one of an excessive interferen Inter ere or a
m ni mal i ntlas¢kerihed)Slantlienndi fying a transnit power |evel based on
the OSI val ue.

22. The method of claim 20, wherein the OSI value indicates one of an excessive

interference, a high interference, or a minimal interference.

23, The method of claim 20, 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.

24. A wireless communications apparatus, comprising:

a processor that executes instructions for receiving an interference report signal
that includes a first portion and a second portion and using the first portion and the
second portion to obtain an OSI value, 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 interference report signal in a
second OFDM symbol; and

a memory that stores information relating to the instructions generated by the

processor.



33. An apparatus for facilitating interference managenent in a

wi rel ess communi cati on system the apparatus conprising: a processor
configured to: receive an interfepénce report signal that
includes a first portion and a second portion, wherein the first
portion corresponds to a sector-specific sequence in a first OFDM
synbol and 2she skeomigelEschinuné@ribesgpacksustad cldid 2leshaemspembédsaor further
sequence nultiplied with a value for the interference report. signal
in a secondxesugwinsiuefnns for modifying 4 yansprgver &gvehbrsed o thedSh yrere
second portion to obtain an O her Sector Interference (OSI) val ue
that indicates one of an excessive interference, a high interference,
or a m ni mel6. i ntBrferdesepmancicaidid ypparatusarfshin Jdowbereirethe O askd on

t he 051 vaI.ug.. . . ..
indicates one of an excessive interference, a high interference, or a minimal

interference.

27.  The wireless communications apparatus of claim 24, 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.

28. A wireless communications apparatus for facilitating interference management,
comprising:

means for receiving an interference report signal that includes a first portion and
a second portion, 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 interference report signal in a second OFDM symbol;
and

means for using the first portion and the second portion to obtain an Other Sector

Interference (OST) value.

29.  The wireless communications apparatus of claim 28, further comprising a means

for modifying a transmit power level based on the OSI value.

30.  The wireless communications apparatus of claim 28, wherein the OSI value

indicates one of an excessive interference, a high interference, or a minimal interference

31. The wireless communications apparatus of claim 28, further comprising:

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

means for using the channel estimate to compute the value included in the

second portion.
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32. A machine-readable medium having stored thereon machine-executable
instructions for:

receiving an interference report signal that includes a first portion and a second
portion, 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 interference report signal in a second OFDM symbol,

using the first portion and the second portion to obtain an Other Sector
Interference (OS1) 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.

33.  An apparatus for facilitating interference management in a wireless
communication system, the apparatus comprising:
a processor configured to:
receive an interference report signal that includes a first portion and a second

portion, 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 interference report signal in a second OFDM symbol;

utilize the first portion and the second portion to obtain an Other Sector
Interference (OST) 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.



