SYSTEM AND METHOD TO ENABLE BASE STATI ON PONER SETTI NG BASED ON NEI GHBORI NG
BEACONS W THI N A NETWORK CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]

Thi s applwoavéwmimsai ns the benefit of U. S. Provisional pPatusaeooappks cat i on
Serial No. 61/021,767 entitled "SYSTEM AND METHOD TO ENABLE BASE STATI ON
PONER SETTI NG BASED ON NEI GHBORI NG BEACONS W THI N A NETWORK, " whi ch was
filed January 17, 2008. BACKGROUND I . Filel d [ 0002] The foll ow ng

description relates generally to wireless communi cations, and nore
parti cul ar | yYSYSTEM AN MERHORTKLENABLE BASE SHATTONBOIYER| Sl bBVWer

setting based onBASENGON NikdGHERORIN GABEACIONS VEITIIX A NETYBadgr ound
[ 0003] Wreless conmunication systens are wi dely depl oyed to provide
various types of conmunication; for instance, voice and/or data can be
provi ded via such wrel ess conmuni cation systens. A typical wreless

conmuni cati on SySte%R@rssmmklﬁg\éﬁ%x(gW&?EWAPPH@Aﬁem access to one

or nore shared resources {e.qg., transmt power, etc.). For
i nstance, 408043t em cdihivappliaaticardlamg tiof bamafit offl S. Brvessnal Bathmi appisatmuch as

Coda D1 v s SSHNS T Pt by Y o Moo RM B e Pam R Bl (™M
MUl i pl exi g A1GBRVbOWHBRESRPRE PRSKBION NERGHERAR) BEACORENRTRIINMAT eover,

wi rel ess communi cati on systens can be designed to inplenent one or nore

st andar ds, NEEWORK. 8hdeh waDlegdaoary ,28688. W CDMA, TD- SCDMA, and the i ke.
[0004] In designing a reliable wreless communi cati on system speci al
attention nust be given to particular data transm ssion paraneters. For
instance, in a conventional w rel e BACIOGRGUNPLi on system a base station
power is hard-set based on a detailed know edge of the topology where it is
install ed (le. g. Fielde power is generally lower in dense netropolitan areas

in order t 06(ﬁ'rli eve Gl‘%t@%’l?&&iﬁg gesac% ﬁ8ﬁrpeq£t§§jge{“n% aﬁl&rtél'wnl%ﬁ)e% ?&nﬁﬁlﬁf%ﬁﬁmer e the
goal may prinarily be to proviPde cgverage > Nt er- el i nterterence 1s thus
managed by ahtienscapativhlath e £ eysedm ticumstiot! f@aan@blind aibgsk Weptian gopkagenaionor ks,

such as 802.1 1, the power is alsp hard-set. This can |lead to serious
%ased on nelgtho)rlng beacons w?tgm a netwo&.

II. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, etc.). For instance, a system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), High Speed Packet (HSPA, HSPA+), and others.
Moreover, wireless communication systems can be designed to implement one or more
standards, such as IS-95, CDMA2000, IS-856, W-CDMA, TD-SCDMA, and the like.
[0004] In designing a reliable wireless communication system, special attention
must be given to particular data transmission parameters. For instance, in a
conventional wireless communication system, a base station power is hard-set based on
a detailed knowledge of the topology where it is installed (e.g., the power is generally
lower in dense metropolitan areas in order to relieve congestion, as compared to rural
sparse arcas where the goal may primarily be to provide coverage). Inter-cell

interference is thus managed by the careful choice of transmit power. In plug-and-play



interference problenms when nore 802.1 1 base stations are set up.
Accordingly, it would be desirable to have a nethod and system for

m tigati rngopowsati9al i nterference from nei ghbori ng basePsSTaS2@93G988 a

wi rel ess environnment. [0005] The above-descri bed deficiencies of current

wi rel ess conmmuni cati on systens are ner elzé/ intended to provide an overview
of sone of the problens of conventional “systens, and are not intended to be
exhaustive. Qther problenms with conventional systenms and correspondi ng
benefits ofmetwskyan¢hoassi03dr, therpomicnty advadudd-neintlbisgrg dedddedetimisei n may

becone further. apparent upqn revi the follow ng description, SUVMARY
(00067 The HetraRReRlat BiRe o Rt 1 b DR By oREck ki o

embodi ment $cidasifibiteto Hadc Phfviddeand s?@téﬂn(foﬂﬁhd@aﬁh%pﬂﬂeﬂ@al@ﬁteﬁb&féhc&ﬁmﬁdi ments.
This summary i s not an extensive overview of all contenpl ated enbodi nents,

and is int @REBBOTRE PRSF SHEPNY igenyirelgssicayiroMMetti ti cal el enents of al |
embodi ment ﬁ?@fsgr del | ﬁ%%taﬁoéél&séﬁﬁ’@gdeg{cie%@%s 8F cithdnt %'i?%n%% Ofihnichdch so! e

pur pose is esent sone concep one or nore envbodi nents I1n a
sinplifiedsfaems ae merplyahi¢déed to prdvddermn evateieai dfsdmdes dicippdbloms bhat i s

presented later. [Q007] In accordance with one or nore enbodi nents and
corres pondiCﬁ@Vf‘@iﬂ%%lég%}?@&taﬁa RGOt 1%?463&% bg sphuptevey r%t%are&rebke%m%

connecti on c%\‘}éﬁtiB?élis%t&ﬁE M&@%@&ﬂﬁ% BerRARGIhAdrRs RoRWRfingccor ding to

the varying interferéence topol og ts wreless environnent. Such

enbodi nent smbayimdnor deszairl lerein nely bdeorhafiirthgr apyardna sporsteaticvwoor ther i odi cal |y
"lI'isten" i he. downlink so as to nonitor neighboring transm ssions. [0008]
In one aspg‘é O,Wlﬁgﬁﬁcﬁlé? %-or facilitating power control in an access point
is provided. Wthin such enbodi nent, the presence of a nei ghboring access
point that is within radio reach of JihangRgss point is detected. A signal
strength corresponding to the nei ghboring access point is ascertai ned such
t hat the nd¢d@ehori ng Thiedolddwisg pessgitk aissniffedsominomy of oncha heransni ssi on
power of the.n

poner o {He 0eLaNer 05, S5 ece UL  The, LN ool on ppuel o e access
[0009] In 3pehhey isaoP8t bxtedi vy Sl OF afl @6htbnbRkddNEnRANRENtS QRHALI 1 n an
access point is provided. Wthin such enbodi nent, a processor conponent is
coupl ed t o istanded to neither identify key or critical elements of all embodiments nor delineate the

scope of any or all embodiments. Its sole purpose is to present some concepts of one or

more embodiments in a simplified form as a prelude to the more detailed description

that is presented later.

[0007] In accordance with one or more embodiments and corresponding

disclosure thereof, various aspects are described in connection with facilitating adapting

a base station’s power according to the varying interference topology of its wireless

environment. Such embodiments may, for example, include having the base station

periodically “listen” in the downlink so as to monitor neighboring transmissions.

[0008] In one aspect, a method for facilitating power control in an access point

is provided. Within such embodiment, the presence of a neighboring access point that is

within radio reach of the access point is detected. A signal strength corresponding to

the neighboring access point is ascertained such that the neighboring signal strength is a

function of the transmission power of the neighboring access point. The transmission

power of the access point is then varied as a function of the neighboring signal strength.

[0009] In another aspect, a system for facilitating power control in an access

point is provided. Within such embodiment, a processor component is coupled to an

interface component, a memory component, and a power control component. The



interface conponent, a nenory conponent, and a power control conponent.

Thei nterface conponent is configured to determ ne the presence a

nei ghbor iwQ 200900$®5poi Nt accessi bl e to the access poi nt PCraiSa000/6(19a8

comuni cation. In this enbodi ment, the processing conponent is configured
to execute conputer-readable instructions, and the nenory conponent is
configured to store the conputer-readabF% instructions. The instructions
include instructions for determ ning the signal strength of the neighboring
access poi nuterfadgeeqompohentd$ eordigusadrte Wgtehming the pgsance eneaighberingascessaestti ssi on

ower of the nejghboring access.point. The power c¢ont.rol,c onent is then
Pont1 gor et EesShIE R fEeSPERERILOAlo sobIE R, I° il SunshERATEE. |
function ofprédessimetghiichiig cohf@natd Bldxengt Bomp@edfhdaide iRguame mlditehnent

of the foregoing and rel ated ends, the one or nore enbodi nents conprise the
f eat ur es héRENQTRCOBMPORGN fsycopbigpicr b ol pampiteroadlie psiraetkmsodhein t he
clainms. Th l.J: oM : i pt i i . : in
derat cer ta e B AERC dioh ol P S S T SRR e
aspect s ar ectqspeiat, where thowigvelrstreafthbsipropoft@nalab thidieansaridstumsponay 8 the whi ch
t he principlg;rot various,enbﬁdinents cag be enpl oyed ang th& descri bed
enbodi ment SCHENBOLIRG aSERSPY- THE PAYET cAnfrok eRIAPISPiis then£eatigyes fo aﬁmt&%ﬂ ents.

BRI EF %S%aﬁ%wofgowa%m&%({l@]%Il_gllﬁéﬁétfzé_n oF thd ﬁ&g«%ﬁhg%i#m SeRgm! ary

Wi rel ess communi cation system IlTustfates anm exenprary
conmuni cat i[8 0§y st emToghe aciohwlidepénofent foofgoagcmd sclpeid rhddh dweorstat | ons

within a network.environment. [0013] FIG .3.is.an jllystrati on of .an

el e i TR EE ORIyt Siesiires et B0 e tip 0™ RRsRetRet i on
with the vabifstSodtys iHRMBaiRLd TH@?&%ﬁnQ@&%ﬁP@&ﬁaﬂ&h@hﬁhex%@@ﬂaﬂin@s@t foftth
illustrates an exenplary interference topology. [0015] FIG 5 illustrates a

bl ock di agradetefl centriedbiphtaroasgges enthe hag of merd dnbadegeniar Yhasg asiests are
transm ssi on,.power, of an ces int in accordance,with.an ,aspect. of the
subj oot s pdldiFtEy hebre e g B fepet B rartopR e Vet printhl laions,

coupl i ng ofenbkidntcan MR thedesafif@tmbdidenMmag Mehttchdud tb hiddhsdd Ssi on
power of an_access point in accordance with an aspect of the subject

specificat@Bﬁud[@m$¢TaF4@¥ﬂrPQPWP@§Erates a bl ock di agram of an exenpl ary
systemthat facilitates varying the transm ssion power of an access point
from sensory data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 illustrates an exemplary wireless communication system.

[0012] FIG. 2. illustrates an exemplary communication system to enable
deployment of access point base stations within a network environment.

[0013] FIG. 3 is an illustration of an example wireless network environment that
can be employed in conjunction with the various systems and methods described herein.
[0014] FIG. 4 illustrates an exemplary interference topology.

[0015] FIG. 5 illustrates a block diagram of an exemplary system that facilitates
varying the transmission power of an access point in accordance with an aspect of the
subject specification.

[0016] FIG. 6 is an illustration of an exemplary coupling of electrical
components that effectuate varying the transmission power of an access point in
accordance with an aspect of the subject specification.

[0017] FIG. 7 illustrates a block diagram of an exemplary system that facilitates
varying the transmission power of an access point from sensory data.

[0018] FIG. 8 is a flow chart illustrating an exemplary methodology for varying

the transmission power of an access point from a broadcast signal.



[0018] FIG 8 is a flowchart illustrating an exenpl ary nethodol ogy for
varying the transm ssion power of an access point from a broadcast

si gnal . [ O802poFIGEI59 is an illustration of an exenpl ary PCOMSR0090319HN
system i npl enented in accordance with various aspects including multiple
cells. [0020] FIG 10 is an illustration of an exenplary base station in

accordance with various aspects descri béd herei n. [0021] FIG 11 is an
illTustration of an exenplary wireless term nal inplenented in accordance
with vari od80dpect s Fles? s dnatlusteation of aDETMNAIED COFSCRIETPONYt0022] Vari ous

enmbodi nent s %e ng\a/.descr' bed with .reference L%.the gr wi ngs, wherein |ike
ref erence NUREFE'S é?é‘c%?&ia&w?&m#‘gf‘ IPUT BPET & & el 8RRt lpf%“reg ghout. In the
fol l owi ng qesxyi pti OFIGE 00 isRUPESRECO b SXPlcaiidry ®asc MIATRIIAWScoTRR’E With

details are set forth in order to provide a thorough understandi ng of one
or nore enbBEPHEAIPACts descrbgd hpaciByi dent, however, that such enbodi ment (s)

may be praghaaed Wt t L i . AT

wel | - knom(‘[g(?irijjct ur etsﬁ gh%jf Ggaéﬁlélzsgﬁgl?;ébgﬁﬁg}m&%}ﬂ%ﬁlvﬁ@&gi agruléa!rqln @E%%lﬁtr?dor der
to facilit aheccdedmrt bithgadows Bpeaddascebdabtremnt s. [ 0023] The techni ques
described herein can be used for various wreless conmunication systens

such as code division nultiple access (CDVA), tinme division nmultiple access

(TDVW) , frequency division nulprpherRHCBESCRIPYION Or t hogonal frequency
division multiple access (O:DI\/A?, single carri er-yr equency di vi si on

mul tiple ade@d (SC PR cHbghnSpeeade Rae Ketcribet vith r¢fSRA) to thadrastings;
systens. The ter "system and "network" .are..often used i nt bly. A
v ey st ek PR R Tpntid ansusemresdyS uft e e mroudit “RaRFear Y
Radi 0 Accesglidwdh sz)cfl‘impﬂlgﬁ@ie@ of 8fthating ] Heeso W el ap deeldvhye (W CDVA)

and other variants \ 000 covers |S-2000, 1S-95 and | S-856
st andar ds. fatirinxdentepeonidan thonplghrmadersandiagiod oneehmorcoymboslinnentaslt @aybal

System for . Mbj | e nuni cat i Qns ..An_OFDMA_syst.em.can,i npl epent a
Phi ot echoag s FORCHD BBk S Smbriepie miga e R S B S
(UVB), | EEHef02. T dthéMhsthhdes, wHERMSDZsth@tr¥¥ MP9evideERE s80Wn 20bloEk ash- OFDM
etc. UTRA and E-UTRA are part of Universal Mobile Tel econmuni cation System

(UMTS) . 3GHPrERGTemAreydp faldatedermibngongrrupers simbgdirantase of UMIS t hat
uses E- UTR'?ﬂOiM]“ ch epﬁlle%/c%ngﬁ%sgﬁbémrein can be used for various wireless

communication systems such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), orthogonal
frequency division multiple access (OFDMA), single carrier-frequency division
multiple access (SC-FDMA), High Speed Packet Access (HSPA), and other systems.
The terms “system” and “network” are often used interchangeably. A CDMA system
can implement a radio technology such as Universal Terrestrial Radio Access (UTRA),
CDMAZ2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and other variants of
CDMA. CDMA2000 covers IS-2000, IS-95 and IS-856 standards. A TDMA system
can implement a radio technology such as Global System for Mobile Communications
(GSM). An OFDMA system can implement a radio technology such as Evolved UTRA
(E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16
(WiMAX), IEEE 802.20, Flash-OFDM, efc. UTRA and E-UTRA are part of Universal
Mobile Telecommunication System (UMTS). 3GPP Long Term Evolution (LTE) is an
upcoming release of UMTS that uses E-UTRA, which employs OFDMA on the
downlink and SC-FDMA on the uplink.

[0024] Single carrier frequency division multiple access (SC-FDMA) utilizes

single carrier modulation and frequency domain equalization. SC-FDMA has similar



downl i nk and SC- FDVA on the uplink. [0024] Single carrier frequency
division nultiple access (SC-FDMA) utilizes single carrier nodul ation and
frequencywoan®ioe1®qual i zati on. SC- FDMA has si nmi | ar per f oPORAIS2002/080948
essentially the sanme overall conplexity as those of an OFDVA system A

SC- FDVA si gnal has | ower peak-to-average power ratio (PAPR) because of its
i nherent single carrier structure. SC FDVA can be used, for instance, in
upl i nk conmuni cati ons where | ower PAPR greatly benefits access termnals in
ternms of trparfgrmancwmeﬁssemtiall@itbmwne oyvseal dinp)exity SChesohan £ INGA npl errent ed

| k | t i T LT
B ol ved U THogb & FI R Gl IR L Poak BB TRl B AR Dbt heed
downl i nk pagkeierét 6RSk daRPRANCHLRC IBOFDOYA andlbb g, foReaehndp)ihaklipacket

access (HSUPA) or enhanced upli nk (EUL technol ogy and can al so include
HSPA+ t echreMayyicapigmPRherrIPH beredityrageessgermipgs Thicks Cener at i on

Par t hi Rel
P e e bl Bphsb R fs«gég&e@gwﬁentﬁm%aaez RELGRa G e o eace
data trans rmﬂﬁple acfdsosohche 1111GG\RBrﬂongdehhezvuaeronenmEpmemol(zdﬂ)l TRAs used

herein, trapsm ssion fromt t wor k he user ui pmrent UE can be
referred t 800t he " dbigh AT 'pa@ﬁycceﬁsr rﬁsfé%?fl C‘H%fa@ee%oml dat a
rates of s &dég;eaﬁg can
i ncrease tﬁ)\éa%ﬁ%%‘%pét gfis%l?ljj?rﬂglg&e radi gqlgée}?%%uﬂ@%%&%g%§ &ﬁﬁﬁge%gc ket
access ( HSWR#gncednplogk (Eriﬂz)eedmbh)g’yraadl sm also owlude dHiRAveterieralogyal H3OPAhe

net wor k h transmni.ssi romthe tern.n to etwork can
b vot o r oA enF FEPR A AR OF BRI R G b Pat e rat e CBel Fods. can
al | ow dat a spaifisuiohs RENE, RVl 6.anfiRftspT QUidegvayen T ur t her

i mprovements both in the uplink and downlink as specified in Rel ease 7 of

the 3GPP s | catl dhgh ppagH dgpyeémk pakketccasd BSOPPHSpizestdaads typi cal |y
all ow for ftr%lslgrfenrs Jnterag tInO worE ween 1rtehe (rjﬁ)en t)Uﬁf ndset flll% urpl ink in data
services transm ?P H}aFgg urres of &gfp st i 8 Voi'ce over 1P

(Vol P), i d@ﬁﬁﬁi@&eﬁ%ﬁim@n@ﬂﬁbrﬁ&bﬁhbes&fd‘quqme@w@ @auae@ﬂerré@ﬂﬂey?s]thgast data
transm ssion protocols such as hybrid autonatic repeat request, (HARQ can

be used on “dewnlif |(E4L)af{aanémﬁﬁ1qnﬁketheifcﬂan;9}1@w@el rgtes gfeqyced Mwm digh
automat i ¢ f?&e%a&odn?ﬂkgﬁi W(HS%ILA)) dié’r sB'ﬂ?é"é \)ﬁgftrﬁé‘&fe @il Y request

retransm sston of a ave een re In error.
networks. ngh speed uplink packet access (HSUPA) can optlrmze data transmission

from the terminal to the network. As used herein, transmissions from the terminal to the
network can be referred to as the “uplink” (UL). Uplink data transmission methods can
allow data rates of several Mbit/s. HSPA+ provides even further improvements both in
the uplink and downlink as specified in Release 7 of the 3GPP specification. High
speed packet access (HSPA) methods typically allow for faster interactions between the
downlink and the uplink in data services transmitting large volumes of data, for instance
Voice over IP (VolP), videoconferencing and mobile office applications

[0027] Fast data transmission protocols such as hybrid automatic repeat request,
(HARQ) can be used on the uplink and downlink. Such protocols, such as hybrid
automatic repeat request (HARQ), allow a recipient to automatically request
retransmission of a packet that might have been received in error.

[0028] Various embodiments are described herein in connection with an access
terminal. An access terminal can also be called a system, subscriber unit, subscriber
station, mobile station, mobile, remote station, remote terminal, mobile device, user
terminal, terminal, wireless communication device, user agent, user device, or user

equipment (UE). An access terminal can be a cellular telephone, a cordless telephone, a



[ 0028] Various enbodi nents are described herein in connection with an
access termnal. An access termnal can also be called a system subscri ber
unit, subsorndy9i®sati on, nobile station, nobile, renot@CIBRIOO309ELNDL e
termnal, nobile device, user termnal, termnal, wreless comrunication
devi ce, user agent, user device, or user equipnent (UE). An access term nal
can be a cellul ar tel ephone, a cordless‘ielephone, aSession Initiation
Protocol (SIP) phone, a wireless |ocal |oop ;&%L) station, a personal

di gi tal asSesti@nknitigopn)Protaceldhthehdne ewiceess dadahlpopi( Ml Igstativonmparsdngh
capability,,.c utin e r other processing device connected to a

i Peress poUSRTRIER 05X S Blu e RBl PR S RPS GRUCTRRERPRERLT | 1
connection cwhl&)bti@%]@as@:, 8F @thtOfrocsinadevist abrinbicd &a Rercltlss hoaed. f or

comuni cating with access termnal (s) and can also be referred to as an
access poi MOreNEdevBiouEgRbQEMmeRdEe BsCEbesiryin d carmgetion wih a basaitaiomegy .

[ 002.9] Fi g A{ l}as'elsjta‘ﬁﬁﬁ L&l ﬁéu@%eﬁ%@%%ﬂﬁé(m%{ng'\ﬁﬂ?a@@w&ﬁﬁ% QR4 ?é’nsz;lg 100
configured to support a nunber of users, | I ch various disclose

enbodi ment $ecacfdrrad pestan davass peint, dderbe Hvethed ASode B WNddeBFoigsonds othyt way of
exanpl e, system 100 provi des comuni cation for nmultiple cells 102, such as,
for exanpl &STTHRRIP®Y-cel | s 102a- 102g, with each cell being serviced by a
correspondi ccess i h - cell may
o oD par (0o ccess FRlMiuliids shWelnpHEy waRIo Sortfchiitty sichPlld o8l (ATs)
106, i ncl udbngguidstoldPpert A @6nberadiselsnmwhiciny erwisangbabd ymbsdiosests aedui pnent
(UE), are dispersed thrqughau he syst Each AT 106 y CO jcate with
bne. or rior SSRRE OGO A PR Fri LAdRD of CROpBELe O Ry at a
given m)m?&oviﬁ@%ﬁﬂhﬂﬁcdﬂi@ﬁ'Foﬂ’iﬂ@l?tiﬁ}%rcellb@Oﬁ-Eubl‘P‘a@%r!e‘}ﬁ@m@l@gm\é@@t&éﬁg 10a-1S 1IN
soft handoff, for exanple. The w rel ess comunication system 100 may

provi de serlPRgevidveachgell heige sgetngd Rphicorncenpnding acegss pianphR), 104eswch asel | s
102a-102g v f bl ocks i nei ghbor hood. [0030] . Fi g+,.2

T ast r at e 0B, SR SBEHT eatvd BRI el Hesiosaievsor
access poi RtcdIgaemsfadl (ARS 106, lifdlikdiag AGWObK- 186K/ lalsokiBRwh intdchak@éblyiag Fi g.

2, the system 200 includes multiple access point base stations or Hone Node
B units (HuB)cqupmant ddE), prsrdignessed itroughms thespstewadisch & TniPGHaY al led in a
corr espondi g SRl.le @ﬁﬁlhg%gﬁﬁlm%%&fbﬂ &PQFBF}&EM 1%1}153(?L Snd/bPd 1 SERORLE, TN one
or nore user residences , and belng configured to serve associ ated, as
wel | as al i(Rb) atusgiveremonenedtpdndig upon whether the AT is active and whether it is in

soft handoff, for example. The wireless communication system 100 may provide service
over a large geographic region, for example, macro cells 102a-102g may cover a few
blocks in a neighborhood.

[0030] Fig. 2 illustrates an exemplary communication system to enable
deployment of access point base stations within a network environment. As shown in
Fig. 2, the system 200 includes multiple access point base stations or Home Node B
units (HNBs), such as, for example, HNBs 210, each being installed in a corresponding
small scale network environment, such as, for example, in one or more user residences
230, and being configured to serve associated, as well as alien, user equipment (UE)
220. Each HNB 210 is further coupled to the Internet 240 and a mobile operator core
network 250 via a DSL router (not shown) or, alternatively, a cable modem (not
shown).

[0031] Although embodiments described herein use 3GPP terminology, it is to
be understood that the embodiments may be applied to 3GPP (Rel99, Rel5, Rel6, Rel7)
technology, as well as 3GPP2 (1xRTT, 1xEV-DO Rel0, RevA, RevB) technology and

other known and related technologies. In such embodiments described herein, the



220. Each HNB 210 is further coupled to the Internet 240 and a nobile
operator core network 250 via a DSL router (not shown) or, alternatively, a
cabl e modem20wav1®Iown). [0031] Al t hough enbodi nents de®criusea9lszmes n use
3GPP termnology, it is to be understood that the enbodi nents may be
applied to 3GPP (Rel 99, Rel5, Rel 6, Rel7) technol ogy, as well as 3GPP2

(I xRTT, I xEV-DO Rel O RevA, RevB) technol ogy and other known and rel at ed

technol ogi es. In such enbodi nents described herein, theowner of the HNB 210
subscri bes omemfbtihb ENR 210 subscrbastio awbile servisgatvch es, (@G xapipld,  Gsmplrice,

capanre to°Bierat Bosbrnord RERE EapFalE TR Shasth «2the I donti 2

smal | scal eaplyerdpcrinybéthiirBatro dc00B2EnVRnecht 1@l iAQXdiddnBiainghll stalcan
exenpl ary wirel ess communi cation system 300 is provided. The wireless

comuni cat |D6W%§§ﬂﬂélfﬁ@mtdepl cts one base station 310 and one access
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processor 314 formats, codes, and interleaves the traffic data stream based on a

particular coding scheme selected for that data stream to provide coded data.

[0034] The coded data for each data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically a known data pattern that is processed in a known manner and can be used at
access terminal 350 to estimate channel response. The multiplexed pilot and coded data
for each data stream can be modulated (e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions
performed or provided by processor 330.

[0035] The modulation symbols for the data streams can be provided to a TX
MIMO processor 320, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 320 then provides Ny modulation symbol streams to Ny



for each data stream can be nodul ated (e.g., synbol nmapped) based on a
particul ar nodul ati on schene (e.g., binary phase-shift keying (BPSK),
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M quadr ature anplitude nodul ation (M QAM, etc.) selected for that data
streamto provide nodul ati on synbols. The data rate, coding, and nodul ati on
for each data stream can be determ ned i nstructions perforned or
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corresponding "received" synbol stream [0038] An RX data processor 360 can
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technique to provide Ny “detected” symbol streams. RX data processor 360 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data processor 360 is complementary to
that performed by TX MIMO processor 320 and TX data processor 314 at base station
310.
[0039] A processor 370 can periodically determine which available technology
to utilize as discussed above. Further, processor 370 can formulate a reverse link
message comprising a matrix index portion and a rank value portion.
[0040] The reverse link message can comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message can be processed by a TX data processor 338, which also receives traffic data
for a number of data streams from a data source 336, modulated by a modulator 380,
conditioned by transmitters 354a through 354r, and transmitted back to base station 310.
[0041] At base station 310, the modulated signals from access terminal 350 are
received by antennas 324, conditioned by receivers 322, demodulated by a demodulator
340, and processed by a RX data processor 342 to extract the reverse link message

transmitted by access terminal 350. Further, processor 330 can process the extracted



to utilize as di scussed above. Further, processor 370 can fornul ate a
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of the respective access points will be realized. Each contribution will generally be a
function of both the distance between the location and the transmitting access point, as
well as the actual transmission power of the access point. For instance, from the
perspective of UE 410, the total interference from AP; 420, AP, 430, and AP; 440 may

be proportional to

where, TransmitPower; represents the respective transmission powers for each access
point, whereas Distance; is the respective distance between UE 410 and each of the
access points. Accordingly, it should be noted that the access point closest in proximity
to a particular location does not necessarily contribute the most interference. For
instance, the “received power” at UE 410 from AP, 420 may be larger than AP; 440 if
its transmission power is large enough to overcome the disparity in distance. As such,
hereinafter, the “nearest” access point to a particular location will be referred to as the

access point providing the largest “received power” at the location.



perspective of UE 410, the total interference fromAPi 420, AP2 430, and
AP3 440 may be proportional to where, Transm tPoweri represents the
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t he respective distance between UE 410 and each of the access points.
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[0047] Referring next to Fig. 5, a block diagram of an exemplary access point
configured to dynamically vary its transmission power is provided. In an aspect, access
point 500 may include processor component 510, interface component 520, memory
component 530, and power control unit 540, as shown.
[0048] In one aspect, processor component 510 is configured to execute
computer-readable instructions related to performing any of a plurality of functions.
Processor component 510 can be a single processor or a plurality of processors
dedicated to analyzing information to be communicated from access point 500 and/or
generating information that can be utilized by interface component 520, memory
component 530, and/or power control unit 540. Additionally or alternatively, processor
component 510 may be configured to control one or more components of access point
500.
[0049] In another aspect, memory component 530 is coupled to processor
component 510 and configured to store computer-readable instructions executed by
processor component 510. Memory component 530 may also be configured to store any
of a plurality of other types of data including lists of base stations having a common

association list, as well as data generated by any of processor component 510, interface



conput er-readabl e instructions related to perform ng any of a plurality of
functions. Processor conponent 510 can be a single processor or a plurality
of proceswonsivdmdissat ed to anal yzing informati on to be ®ommsécoas@ds fr om
access point 500 and/or generating information that can be utilized by

i nterface conponent 520, nenory conponent 530, and/or power control unit
540. Additionally or alternatively, proééssor conponent 510 may be
configured to control one or nore conponents of access point 500. [0049] In
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For some embodi nents, interface component 520 nmay al so be configured to
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power agreenent, that provides.a desired interference topology. [0051] In
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points, which are then used to adjust the transmission power of access point 500. It

should be noted that power control component 540 may further include a triggering

component, which may be utilized to determine when a power adjustment may take

place. For instance, power control component 540 may be configured to perform power

adjustments before each individual transmission and/or at fixed time intervals. Power

control component 540 may also be configured to only perform power adjustments if

interface component 520 detects a received power that exceeds a predetermined

threshold.

[0052] Turning to Fig. 6, illustrated is a system 600 that enables varying the

transmission power of an access point in accordance with aspects disclosed herein.

System 600 can reside within a base station or wireless terminal, for instance. As

depicted, system 600 includes functional blocks that can represent functions

implemented by a processor, software, or combination thereof (e.g., firmware). System

600 includes a logical grouping 602 of electrical components that can act in

conjunction. As illustrated, logical grouping 602 can include an electrical component

for detecting neighboring access points 610. Further, logical grouping 602 can include



conponent, which may be utilized to determ ne when a power adjustnent may
take place. For instance, power control conponent 540 may be configured to
per f or m pyoenosadji1est nent s bef ore each i ndi vi dual transmPE3iusa00Q060988 at
fixed tinme intervals. Power control conmponent 540 nmay al so be configured to
only perform power adjustnents if interface conponent 520 detects a

recei ved power that exceeds a predeternﬂ%ed threshol d. [0052] Turning to
Fig. 6, illustrated is a system 600 that enables varying the transn ssion
power of anpngtctgsl ponprmennfoneswortadamgghowiehnl atrpegth of thegelghberdngheacessn.
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menory 620 retains instructions for executing functions associ ated
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to menory 620, it is to be understood that e|lectrical. co nents, 610, 612,
and 614 Laralite b RH g BB eondf<d § b B SRR Soussi on
particul ar ¢gx@aimatiess Bf imMemthen2the dRIRRE] angdt MREAOdISY St §Bufobe varyi ng
transm ssion power in an access point are provided. In particular,
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[0054] In Fig. 7, a flowchart is provided illustrating an exenplary
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t hat speci akiczted. herewasheuldde neexshatgpstidived deeiwaedfor sensing such received
power may be needed. Sensory data obtained from step 710 may then be processed at
step 720 to determine the signal strength (i.e., received power) of the access point that
transmitted the detected signal. The signal strength is then stored in memory at step
730.
[0055] At step 740, the access point may then include a trigger mechanism for
determining whether to perform a power adjustment. For instance, if power adjustments
were programmed to only occur at a particular time each day, process 700 may simply
log all signal strengths received in the day and adjust its transmission power based on
the “average” received power for the day. The trigger at step 740 may also be a
function of the magnitude of the received power, wherein a power adjustment only
occurs if such magnitude exceeds a threshold. In another embodiment, process 700 may
automatically perform an adjustment prior to making any transmission.
[0056] Depending on the particular triggering mechanism, process 700 may thus
either loop back to detecting neighboring access points at step 710, or proceed to step
750 where an adjustment determination is made. If process 700 continues to step 750, it

should be noted that determining whether an adjustment is necessary may also depend



power may be needed. Sensory data obtained fromstep 710 may then be
processed at step 720 to determ ne the signal strength (i.e., received
power) ofwohesaet®ss point that transmitted the det ect e@#CSiugp@io/030Phe si gnal
strength is then stored in nenory at step 730. [0055] At step 740, the
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to performa power adjustnent. For i nst dhce, if power adjustnents were
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t hreshol d. I n another enbodi nent, process 700 may autonmtically performan

adj ust ment bpsadem & prriieaTEne HYeTY #l A HINgs steh 7 5] meB é}wqjep*émmﬁ& %hﬁ hqs ghe

t I back t
ot cot ing o BRRE eV REARM AT BOARERR, L ol Sl LB kOB "0 ©

wher e an adit¢stetpmd adjﬁsttﬁélmﬂrﬁ@tlb@ﬂibcb&ai‘;ﬁdﬁ.ccérﬂﬂgllp@ﬁﬁﬁadﬁ%naﬁﬁi tewnesl to step
750, it should be noted that determ ning whether an adj yst rrent I S necessary
may al so dEFETHEH PREAPERPTAUPAY LA RGECPRPOMEChHP S ForUPHE 8, it the

triggering -gpc @%Er&ﬁb"‘@gc&@%@ I%@cﬁset%%gié%ﬁn%eér’]}?ﬂb&fﬁ %@%sﬁgmﬁt a]@g@ghol d,

process 700 may be ned to an adj ust every ti he such
t hreshol d i7d0exceeded. However, if the trigger was based on a particul ar

time inter Xpiri ste 750 0 dete et her the

ci rcumstani@i5 ven wg%fwg ﬁXté‘ajFlﬂsgn%ﬂPw(cilargf 1S priOVl ﬁ%elhl\é{lﬁtmﬁﬁq ng access
points are esé@fhﬁ%eﬁetheaolagy st tvaBhg iﬁ%)fraﬁﬁnﬂ%ﬁ%@@réﬂléf an%éws bR@k¥md f an
adj ustment is deened necessary, ‘the transni ssion power of the access point

i s subsequéneddgasadignsl &b iHusteted prEoss ¥00Hseins @ésterpB%ngreimbno@dﬁpstbac ks to

detecting nei ghboring,access t.s .at st 00 Referrin Xt to
Fro e s Mol RGPS FERST, U Bhreph iR dhe bORA TSRk IR o

varyi ng thenybanphirsiiy ontypeves daf. Bét iAGERISInRAI dMbodirdeitahbbrrdeastigadignal .
As illustrated, process 800 begins at step 805 where the broadcast_ signal
i s recei vedtsclbgag ingludethe trasrpssiampewes mﬁé@et@m@r thp aciphlbpitigasecssipgial  may

e S e T -,

par anet er s sfromgth bétheekghborngarcasqeds tixo nﬂahsmltted the broadcast, at step 810.
Moreover, the signal strength is obtained either from processing data included in the
broadcast (e.g., by performing a simple computation based on the information regarding
the location and transmission power of the broadcasting access point), or from sensory
data gathered by the aforementioned specialized hardware.
[0059] Process 800 then proceeds to step 815 where an adjustment
determination is made. Here, based on the signal strength obtained at step 810, it may
be determined that an adjustment is not necessary (e.g., because the signal strength does
not exceed a threshold), wherein process 800 would conclude by maintaining its current
power level at step 835.
[0060] If, on the other hand, an adjustment is indeed necessary, process 800 may
proceed to step 820 where the access point communicates directly with the neighboring
access point. Such communication may include, for instance, a request for the
neighboring access point to decrease its transmission power so as to avoid interference.
At step 825, process 800 then continues with an interpretation of the response (or lack
thereof) from the neighboring access point. Once the response is interpreted, a

subsequent adjustment determination is made at step 830. Here, such determination



[ 0058] Once received, the broadcast signal is then utilized to ascertain
the signal strength of the neighboring access point that transmtted the
br oadcastwoabosswes810. Moreover, the signal strength i #CohiSalommsnes t her
from processing data included in the broadcast (e.g., by performng a
sinmpl e conputation based on the information regarding the |ocation and
transm ssi on power of the broadcasting ddcess point), or fromsensory data
gat hered by the aforenenti oned specialized hardware. [0059] Process 800
then proceeny hedased porgnGandeerethamempogngrasessqoimindioatnigdhatiiswitbideedHer e,

based on the,signal stren th obt.ai ned at t er,m ned
Chat an ad eEREnRanShiE he @O JBH Srals SiBab Bk B RE MBI FERh does
not exceed carrbitRsRel}] is WgiteinBd PHeGesS, B90s werdtbine@fat Wgewbyadimitme@l ni ng
its current povver | evel at step 835. [0060 on the other hand an

adj ust ment i $il} regewarynerasswailp copimiss StBIQ)g“Qnay proceed to step 820 where
t he accessrgm 1t commr&e% 485a Qétgar%%ﬁ% V‘fshﬁd%*&?td”@h&ﬂ&%# H&g o%ﬁ%s. poi nt.

Such conrmuni cati on may | ute Nt ance, -a request ei ghbori ng
access poi ntcdsopoiacstvakiadatisbd ¢omnmnads Sihinmpypvedur sfor astahee, amancfhe
i nterference, At .Step 825, process BOO%eqﬁn contl nues

n .
i nt er pr et atCHAPHHNG HECISFOHY ges rYrespge it coptagim éleﬂ%baﬂ%ﬁq%gs
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determination i s’ made at step 830. Her€, such dete tionmay be based,
for inst ancaar;esponsetﬂoehmmlgltﬂymffengDap@@ﬂg @othatdeiendingdon mgd¢ ftastepi §40wi | |

i ndeed reduce its.transm ssion r. If so, process nma ontinue to
S on 836 whess’y Ty iy B st & Seauans SttRe S ROt oone | 1) &
det er m ned athag @m’P&Wp @Y YisddiRtts binsthibdibn POCASS ey 84pr ocess 800

continues to step 840. [0061] }L\t step 840, a determnation is made as to

whet her t hd0@gil ghbor |Imgn@tb@rees<§mp@m@mb@@meat Qe stetioss pothiresitietdd This nmay

occur, for .instance, when,th hboring acce 0|n does. not respond to
Che T it | B Core YRERAGIE  RELALRE S BoBRETE R PRI 2088 PRl BERP 5

"count er - ofvhBrits trandan@damgjw&r begdiohenpcomematiSPor: tie nﬁmselotﬁ“@aﬁb@wmwse to
the counter-offer. Depending on the determ nati on nade at step 840, process

800 rmy t hy&tienydfesticAst Véldb‘é’ht?hélifﬁy EohpIaIresticdrmngiarihe lﬁéeln)ef ireBEed ng
rocess b Mty ghy iy A AR AugETeT o8 on pover o St ep 545
associ at i o8& e condnde¢ eglbect\NHelﬁrst teodbaterb ach oadity, deterpdndd lyuisamigroess
point may the downlink beacons. The third feature may be partially learnable depending on the
system implementation. Thus, in one embodiment, knowing which mobiles are allowed
to associate with any base station helps set the cell boundaries of the current base station
of interest. As an example, the same house could have multiple base stations (e.g., one
in the lower level — basement, and another in the upper level) — and this will entail
putting multiple base stations (with the same restricted association) in close proximity.
[0064] In general, varying power levels within the context of base stations
having restricted associations may be achieved by the following exemplary method.
First a list of base stations that share the same association list (or at least a significant
subset) with the present base station may be identified. Next, for each base station in
that list, the transmit power level is monitored based on beacon strength. In one
embodiment, if transmit power is adaptively varying, the transmit power level may also
be broadcast. Upon ascertaining the transmit power of each of its neighboring base
stations, the transmit power of the present base station may be selected to be

approximately half of the nearest base station in the list. In alternative embodiments,

with respect to base stations that are nearby but do not share the association list, for



vary its transm ssi on power based on any conbi nation of: the nunber of
near by base stations, the strength with which they are being received,

and/ or t hwoOl2ewdl9196 restricted associ ation afforded by Phe/use@bgodbmse
stations. [0063] In one aspect, the first two features are readily

determ ned by listening to the downlink beacons. The third feature nmay be
partially | earnabl e dependi ng on the syé?en1inplenentation. Thus, in one
enbodi ment, knowi ng which nobiles are allowed to associate with any base

st ati on helepsmplet it shail¢ bt hothd thad an ingerfayénceieanggemeniticdbaiie dasedioon of
interest. As an e%aqaép fhg SAMe house coul d have multiple base stations
(e.qg., one SPHHRE MY ?yﬁée F UM sement, and another in the upper level) -
and this wijbdesgnt ai | R¥@rtihpeexrub Figbeab@senpidrdicbMAfuinioatibN s§diem Seore
restricted association) in close proximty. [0064] In general, varying
pover | eveli@plgmenicd ip Aecosdce vithorripussps¢tats raag dedhivichigingagltipter eels:

associ atio hgV b i D : 1 [l a
ot of base ToUrtonat IpE Ak shitfi bEbRMD nERRRIA denBbp b EIE) P
si gni f i cantslightbs et Jndwdatdd yhellpoesdny rda@eo6s, dicrahy dieying@otetdalt fof sigahl Next ,
for each base station in that |ist, the transnmt power_ |evel is nonitored
based on beXedrreass atyed Slwﬁ% s YnRase stafipns;ip Agighperingcedls. Each cell

adaptively 9\49!964&9@5&&%_%0%@&&&5 tlﬂ%%éctdr@.v@Ellm}ﬁcﬁlhﬁge R& RELARKIRARHed Upon

ascertaining the transmt power of each of its nelghboring base stations,

t he tr ansnimtopoepleséctoldNpil psellt whlaseo stcairs Od=Meandivell s witk ciard thao 3be
approximately half of the nearest base statjon.in the |ist . alternative
enbod mont Seciapah -7 Lpalid 1o5 bisgh e ORnEn S 1 RATO R BPHar b5 A MABIRA - shar e
the associ gfritQBctbt, Stotorf 10919X 2BRLAd sédiors {RWrd1 B2, RRA & thitd@ktorNsctiol AY D ence
managenent techni que based on spectrumreuse may al so be utilized. [0065]

Referring riegh secordi1g, 912, 94h hesdarepicetoy bendannicemns:sack heundamyaggionnpl emrent ed
in accordanﬁe i.t.h various as ect s is provided including multiple cells:
g bogiegbiso

cell 1 902, Fe™ 75" Chioul d be noted that nei ghboring cells

902, 904 ovyesderp sl i gattoybodilaiydpoat pebvitie poldnitiabfou Bidaslinteefdicabe 968,
thereby creating potential for signal interference between signals
transm t t edehyecpagBaksiansmisied by bas sk ihpcigkhqring seefers. déng 902, 904 of

system 900 S ' : ivi ded
it o mul i B St RERRL Bk (iResh b CLR AN FRbe AR A T
nore t han 3JemeshtrassefirByumiaey @bma possinBbaot I 942 and senad Vil thliv@a92(ous

aspects. Cell 902 includes a first sector, sect | 910, a _secgnd. sector,
sector |1 9IS S&C&Oﬁg%}ldé@/c&egwp bege e qtpy 11b3 gt and sector T 916, Similarly,

cell M 904 includes a first sector, sector I 922, a second sector, sector 11 924, and a third
sector, sector 111 926. Line 928 represents a sector boundary region between sector |
922 and sector 11 924; line 930 represents a sector boundary region between sector 11
924 and sector 111 926; line 932 represents a boundary region between sector 111 926 and
sector 1 922. Cell I 902 includes a base station (BS), base station I 906, and a plurality
of end nodes (ENs) in each sector 910, 912, 914. Sector I 910 includes EN(1) 936 and
EN(X) 938 coupled to BS 906 via wireless links 940, 942, respectively; sector 11 912
includes EN(17) 944 and EN(X’) 946 coupled to BS 906 via wireless links 948, 950,
respectively; sector 111 914 includes EN(1°") 952 and EN(X’’) 954 coupled to BS 906
via wireless links 956, 958, respectively. Similarly, cell M 904 includes base station M
908, and a plurality of end nodes (ENs) in each sector 922, 924, 926. Sector 1 922
includes EN(1) 936” and EN(X) 938’ coupled to BS M 908 via wireless links 940°,
942, respectively; sector 11 924 includes EN(17) 944’ and EN(X’) 946’ coupled to BS
M 908 via wireless links 948°, 950°, respectively; sector 3 926 includes EN(1°") 952’
and EN(X") 954’ coupled to BS 908 via wireless links 956°, 958’ respectively.



Each sector 910, 912, 914 has two sector boundary regions; each boundary
region is shared between two adjacent sectors. [0066] Sector boundary

regi ons pwouvh@gopwsenti al for signal interference betwe®oT4iSgeai030948
transmtted by base stations in neighboring sectors. Line 916 represents a

sector boundary region between sector 1 910 and sector Il 912; line 918
represents a sector boundary region bet Ween sector Il 912 and sector |11
914; line 920 represents a sector boundary regi on between sector |1l 914

and sector [206910. Si iybtam 300 alssl inclvl@OMndtwoetkuels 990 whight isseenlod to BBEt or |
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sector |1 Q3dpled to@®hS3RWERRI bE. DtIsRGLY stRVARIRAN Bt aBdd3et ween sect or
1 924 and sector 111 926; line 9 represents a boundarg regi on between
S
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allocation sequence is constructed, in accordance with various aspects to spread inter-
sector and inter-cell interference across respective tones.  Although the subject system
was described primarily within the context of cellular mode, it is to be appreciated that a
plurality of modes may be available and employable in accordance with aspects
described herein.

[0068] Fig. 10 illustrates an example base station 1000 in accordance with
various aspects. Base station 1000 implements tone subset allocation sequences, with
different tone subset allocation sequences generated for respective different sector types
of the cell. Base station 1000 may be used as any one of base stations 906, 908 of the
system 900 of Figure 9. The base station 1000 includes a receiver 1002, a transmitter
1004, a processor 1006, e.g., CPU, an input/output interface 1008 and memory 1010
coupled together by a bus 1009 over which various elements 1002, 1004, 1006, 1008,
and 1010 may interchange data and information.

[0069] Sectorized antenna 1003 coupled to receiver 1002 is used for receiving

data and other signals, e.g., channel reports, from wireless terminals transmissions from



in system 900 or outside system 900 via a base station, e.g. BS 906, and/or
networ k node 960. WIs, e.g., EN(I) 936 nay be nobil e comruni cati ons devi ces
such as ceDIR2ophoN®s, personal data assistants with w relPesTaShades®48 et C.
Respecti ve base stations performtone subset allocation using a different
met hod for the strip-synbol periods, fromthe nethod enpl oyed for

all ocating tones and determ ning tone h 5ping in the rest synbol periods,
e.g., non strip-synbol periods. The wireless termnals use the tone subset
al | ocat i on eadt $eotdr alihiythaibese Statfonr nestlli deciosized srdentfarlORP cheplodwe st ati on,

e.g., base statiaon pe | ector.. | D infornmation,, to deternine tones that
They can e SyeD P8 Soelon FERellinaeb ol Bl St St PR Lo Rah oy ol
periods. Thglot Gl Sidacst sighdlQert iORirslesiuemsiaalk 9 160038t FLGEEL) wifhidegar dance
Wi th various aspects to spread intersector and inter-cell interference

across respeeel ofdhe brestatinnisislighn varous apestss basp stadiam WaL0 may emplsd

primari |y Wi & CON g Huifih ihhidRo0al Lol 80 QNG APRLRE]AL ed that
a plurality of nodes nay be aval Bl'e an enploya%fe I'n accordance with
aspects ded00? fedtatieseetar.anfl @0 GRlivifud trahSnittet LG4 fot eschaBctox aPipLestrakdo,

station 1000 in accordance with various aspects, Base station 1000
i npl enent s MaYRS: §8b SNl EBRSCSHRNEY QriRRsERRE Ukt E@P@- fRrgeespr 18R sORIMS et

al 1 ocat | on BEAHBAGER.SYSARLRY 6 bitfer HESARAIBRC B HbR! BHinG AN BLickypigs Of the
cell. Base station 1000 may be used as any one of base stations 906, 908 of

t he syst emn@@orgfl0F) gnd endemdiite theasehedsatli@ mta®@e 1068 brodeks a coeneiiveto 1002,

atransmtter 1004, a processor .1 . g., U, .input/output [nterface
005 and montsr Jowis Redir i i i oSt bR ion e el R
el enents 1Q0%er QR4 ctd O8fer nkPOSKs,and tHOMErh@Y Mé}ﬁ&&qlo%l AR 1Rt foAAEs

i nformati on. £0069] Sectorized antenna 1003 coupled to receiver 1002 is
used for rd0& vnhdpteiifarmemigndiOB@r signals, e.g., channel reports, from

wirel ess tapggal s Uianst]aslans, (ATRAGISEE RhsNohbLLNghags station's

cell. Sectorized antenn coup ransm used for

transmtti rsg?mwinmaﬁbﬂeowin@mai@, dofvilink s&@AsyniHol Si@riafosmatdéd D040sdngnal ,
beacon signals, etc. to wireless termnals 1100 (see Figure 11) within each

sector of tdRenlpktonsinforaefion W4P) and wirgassi terminald Bebrdete/ ke 804k iagluding 2000
o, oo LSS CBERL AR ) O Al NN IAIENE, P g2
1004 for eakh isfect.gr, WPI defesl®dé inddites damyl 0B, terenigal, [Dal (FOneicalr IPUIOpDSse
Centr T O e tnformation 1054, Joennak chinnd infonmton 1056, and mode
information 1058.
[0071] Routines 1018 include communications routines 1022 and base station
control routines 1024. Base station control routines 1024 includes a scheduler module
1026 and signaling routines 1028 including a tone subset allocation routine 1030 for
strip-symbol periods, other downlink tone allocation hopping routine 1032 for the rest
of symbol periods, e.g., non strip-symbol periods, and a beacon routine 1034.
[0072] Data 1036 includes data to be transmitted that will be sent to encoder
1014 of transmitter 1004 for encoding prior to transmission to WTs, and received data
from WTs that has been processed through decoder 1012 of receiver 1002 following
reception. Downlink strip-symbol time information 1040 includes the frame
synchronization structure information, such as the superslot, beaconslot, and ultraslot
structure information and information specifying whether a given symbol period is a
strip-symbol period, and if so, the index of the strip-symbol period and whether the

strip-symbol is a resetting point to truncate the tone subset allocation sequence used by

the base station. Downlink tone information 1042 includes information including a



operation of base station 1000 under direction of one or nore routines 1018
stored in nenory 1010 and inplenents the nethods. |I/O interface 1008

provi des wocomwmtoson to ot her network nodes, coupling Phe/uBNLOOD48 0 ot her
base stations, access routers, AAA server nodes, etc., other networks, and
the Internet. Menory 1010 includes routines 1018 and data/information 1020.
[0070] Data/ information 1020 i ncl udes d8ta 1036, tone subset allocation
sequence i nformation 1038 including downlink strip-synbol tinme information
1040 and dewricr fikquange assgnsd hathicdasd gaidon KW, themambssanddireruandy ¢fumies,

data/info 10 i ncludi ng.a pluralit f sets.of i nf.or mat i on; 1.info
Toag and v esotiao s @rs bEahdgteio MitsfirymPo i8R Mirdhtl el udes
data 1048, st@biipaailfic vRlutdhith o8 8o sldge id@d2andupttoiypehannel i nformati on
1054, downlink channel information 1056, and node information 1058. [0071]

Routi nes 109%73Incl ud®asdhsineainchys dpgubat S 1 199Shagrgeawesramatmicsh cont r ol
ti 1 ti ; ' ' :hedul
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encoding prior to transm ssion to Ws, "and received data from Ws that has

been pr oceslsedninkrtiaisgetod éyed Eplidlo ¢i2anot] infomiatier 1QA0BI0&cded iofkirmgtiorecept i on.
Downl i nk strip-synbol tinme informati on 1040 i ngcl udes,the fr

synchr oni 28555 58 FEAIPGHEemits PR enbocR ghRcata s hedel W26 0T Bdcl0g) of
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gi ven synbol period is a strip-synbol period, and if So, the index of the
st ri p- symbddr feaudstsd pewier asherehémingheondioligte. skavbaiplink channekassighedytopdilit t o

e R M e

Downl i nk tone’ i on I'nc s n g ac

frequency ascﬁlega@dm@nmrhec}ﬁaﬁa isfoathht@h 10360nclbds infbRstomdentifymguency of
tones, and the set of tone subsets to be allocated to the strip-synbol

peri ods, arBamcheemets thaihgve beangilosged by pehedualer be26stachrry dagiapger ” s| ope
i nd d , '
I ndex an §%hﬁ£tlc}1yt8%ﬂ 998@]6 o Wa%%gﬁ%@g@ﬁ%g f’ortuggldtaml Eajcﬂloo has

recei ved froma peer node, dat@d that sTres to ransmtted to

a peer nodepwahdk dicamntbl askigned to WT1 1100 includes one or more logical tones, each
following a downlink hopping sequence. Mode information 1058 includes information
identifying the state of operation of WT1 1100, e.g. sleep, hold, on.
[0074] Communications routines 1022 control the base station 1000 to perform
various communications operations and implement various communications protocols.
Base station control routines 1024 are used to control the base station 1000 to perform
basic base station functional tasks, e.g., signal generation and reception, scheduling, and
to implement the steps of the method of some aspects including transmitting signals to
wireless terminals using the tone subset allocation sequences during the strip-symbol
periods.
[0075] Signaling routine 1028 controls the operation of receiver 1002 with its
decoder 1012 and transmitter 1004 with its encoder 1014. The signaling routine 1028 is
responsible controlling the generation of transmitted data 1036 and control information.
Tone subset allocation routine 1030 constructs the tone subset to be used in a strip-
symbol period using the method of the aspect and using data/info 1020 including
downlink strip-symbol time info 1040 and sector ID 1052. The downlink tone subset

allocation sequences will be different for each sector type in a cell and different for



channel quality report feedback information. Terminal |ID 1050 is a base
station 1000 assigned ID that identifies W 1 1100. Sector |ID 1052 i ncl udes
i nf or mat WO 20eben91796yi ng the sector in which WII 1100 i sPoparsataofsno4Sect or

| D 1052 can be used, for exanple, to determ ne the sector type. Uplink
channel information 1054 includes information identifying channel segnents
t hat have been all ocated by schedul er 1026 for WII 1100 to use, e.g.,
uplink traffic channel segnments for data, dedicated uplink control channels
for requestadjacgdwells. cboret Wdls, 1109 rrcpiye dlontigoils inghe stripsgmbalpdrioks ohannel

assigned to Wl 1100_.i ncl udes .one or, nmore |.ogical tones,, each.logical tone
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stri p- synbatanReirhRgstrub @RS thSHORRLIKNGo a0 Wid hercie S Cont siisst dildgatRper at i on
of receiver 1002 wth its decoder 1012 and transmtter 1004 with its

encoder 103aqueTpewih gerabitrigan olitarshet bbordarys responsi bl e control ling the

generation ransmid t data. 1036_and contral information, . lone subset
o ocat | on 07811 ne 165 AR A SRR SRR Sk aP TR R RN B

stripsynbolcap®é ued ddahPoné BEhERERARs efrmities @aPacdesprk. USNOg 988t/ tharf o 1020
i ncl udi ng downlink strip-synbol tine info 1040 and sector ID 1052. The

downl i nk t ehEcm B8 shown Ioliat oW isders dameral Wil 0 inedempnts dicdpie fubscteach sect or
type In a %ﬁhéau%g@eﬂleh&e%f e [l ALhAHEM 1560 [iR1ud 08 xd isvte%iéﬂ)% ihfifiink G the

signals in the strip-synbol periods 1 n accordance wt ownl'1 nk tone
subset al | deaddeonl BExguenceaster | h@ inalsidingtaatenosdct 0004, ugescesdve 138frmndownl i nk
tone subs etmeerlrllolrgcl?bé gvrlllic ea(lqréJ gonu(i) esd tiogetﬁér Ei‘lra ];[)I?S 1%?8%{,2} vghitc ?he various

clements 1102, 1104, 1106, 1108 can interchange data and information. An antenna

1103 used for receiving signals from a base station (and/or a disparate wireless terminal)

is coupled to receiver 1102. An antenna 1105 used for transmitting signals, e.g., to a

base station (and/or a disparate wireless terminal) is coupled to transmitter 1104.

[0077] The processor 1106, e.g., a CPU controls the operation of the wireless

terminal 1100 and implements methods by executing routines 1120 and using

data/information 1122 in memory 1108.

[0078] Data/information 1122 includes user data 1134, user information 1136,

and tone subset allocation sequence information 1150. User data 1134 may include

data, intended for a peer node, which will be routed to encoder 1114 for encoding prior

to transmission by transmitter 1104 to a base station, and data received from the base

station which has been processed by the decoder 1112 in receiver 1102. User

information 1136 includes uplink channel information 1138, downlink channel

information 1140, terminal ID information 1142, base station ID information 1144,

sector ID information 1146, and mode information 1148. Uplink channel information



transmtted signals. O her downlink tone allocation hopping routine 1032
constructs downlink tone hoppi ng sequences, using information including
downl i nk worrzeosvaei™snat i on 1042, and downl i nk channel i nPornseécon3®mIS6, for
t he synbol periods other than the strip-synbol periods. The downlink data
t one hoppi ng sequences are synchroni zed_across the sectors of a cell.
Beacon routine 1034 controls the transn?®sion of a beacon signal, e.g., a
signal of relatively high power signal concentrated on one or a few tones,
whi ch may Hé3Rgwthdes migymationadintiéting nplpk gogesds segmgn(s thet heyebeanosbizacd he
frame timn tructure.of .t he downl i i gnal ;and therefore the tone subset
i ocat i on Seqenaeir e WislSa iPH ) DInCiedPE aRB bl Eath oo B8s e R 11
i |l ustrat egypimkeXaimelsemyy neluds plik hffielchiare, dadeded dflthkdnebl danndlg used
as any one of the wireless termnals (end nodes), e. EN(1) 936, of the

es g.,
syst em 900 cghdfmuashchanpels.powpy peinteod shanaelyiang timing contrph chansalss Baplpup

subset all j C M \ i receiver
15051 nol ugableb AN o G ldiEt kot Letdll BRt iRy RELHERG R, |2

1114, a pr doppiagkedutdés. Eindiphiaboypihd 08 ushics hradi€feenupdteded agtsbaor by a bus
1110 over which the various el enents 1102, 1104, 1106, 1108 can.i nt erchange
data and i mrﬁr%qeﬁﬁngkﬁt%?éﬁlﬁaenm@ d%@fﬂnlf%rchﬁ@simfp%at&ndﬁép aglydss a

base stati %oﬁﬁm!nqaerﬁifgﬁng@gwiﬁk BhdnREERSmbAl MAAhve ﬁe%n%gy@le%gt@barsgcei ver
1102. An antenna 1105 use or transmtting signals, e.g., to base

st ati on (anstition t@Wli $r fat esanvhal ths badesstationas ranssnitiogplatdnfoompiemeniVilt er
1104. [0077 h rocessor 1106,. e.qg., a . CP ntrols the operation of the
wi el ess t anad nBoRSREEE e T i ot R e Tt os 5120
and using dahdlelsNEQhmRWnARk thdhel McRBIFR ohe b Bfre [ Qﬁgiong)?éa@ﬁ Qi ki on

1122 includes user data 1134, user information 1136, and tone subset

al | ocat i on feléayiepealowntiok hepniegscyusere, Wheh igsmahmng4ed baiyden chehdecivarh,

i nt ended fqﬂegﬂpeer node, which will be routed to encoder 1114 for encodi ng
prior to transmission by transmitter 1104 to a base station, and data

recei ved fnoonghe bagsesindd il 036 kY Gibludastchamal IV EaHRedn DY42 Rehictesader 1112
in receiver 1102, User information 1136 i ncludes uplink channel information
1138, downlbRsfkstetipamssignedidsntipgation, bpsasratienlintenmation 1A f4 whighi ideptfiea 2 pase

o a1 on 1O URERILEN i B LS PSR B

i denti f yi ndgnfoplld6kvhidhaid el ftes siegspeifis stdiat ofithy eclbekerca8Tild0@ & presently
located. Base station ID 1144 provides a cell slope value and sector ID info 1146
provides a sector index type; the cell slope value and sector index type may be used to
derive tone hopping sequences. Mode information 1148 also included in user info 1136
identifies whether the WT 1100 is in sleep mode, hold mode, or on mode.
[0080] Tone subset allocation sequence information 1150 includes downlink
strip-symbol time information 1152 and downlink tone information 1154. Downlink
strip-symbol time information 1152 include the frame synchronization structure
information, such as the superslot, beaconslot, and ultraslot structure information and
information specifying whether a given symbol period is a strip-symbol period, and if
s0, the index of the strip-symbol period and whether the strip-symbol is a resetting point
to truncate the tone subset allocation sequence used by the base station. Downlink tone
info 1154 includes information including a carrier frequency assigned to the base
station, the number and frequency of tones, and the set of tone subsets to be allocated to
the strip-symbol periods, and other cell and sector specific values such as slope, slope

index and sector type.



by a base station for wireless termnal 1100 to use when transmtting to

t he base station. Uplink channels may include uplink traffic channels,

dedi cat edwopbéwier™ent r ol channel s, e.g., request channelPST/Usew03at r ol
channel s and timng control channels. Each uplink channel includes one or
nore | ogic tones, each |ogical tone follow ng an uplink tone hopping
sequence. The upllnk hoppi ng sequences dte different between each sector
type of a cell and between adjacent cells. Downlink channel information
1140 incIud@@ﬂﬂnfornﬁtmﬁn&iH@ﬁﬁnﬂydm@HMDmmthms@h&hﬁ@ﬂ1%%@mbmﬁ@@%hat have
been assigned q¥§a base s base station is
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downlink t rcafnfrrhﬁn&tﬁ@ focaRAis&EBy WMENG0. CWabdRed Srmacdbndendutink cizannel
i ncluding one or nore |ogical tone, each |ogical tone follow ng a downlink

hoppi ng se§aetels] a%werﬁleis%te@wehlldm fuaefiopaliyydaiuding theswatrel ofghe raseivee| | .
[0079] “Usery it gy 44363k NS HIES iR Bhrd BolHeen RS R, Gk142, i ch i
a base statlon assigned identi

I cation ase st a I on ornatlon 1144
whi ch i dentsighkksg tdueins pE2S. fTie ddaméing rattinon 12HaiclidEs hasmesababhllcdgon
conmuni cations w th, d sector |D info 146 whi ch 1 entifies the specific
sector of trﬂ%tl%é|lﬁ0\£wrép%sw Sm?@l P19gs aad i pher dovggl O@aglkcg&l%& hoywined 1144

provides a gﬁﬁide 19B9RS: 4 %égﬁofssgdns ec &@stlP m&&&ﬁégm% oydrdas @oﬁeedﬁlﬁo%t i ndex

type; the c sl ope va ue an in type used to derive tone
hoppi ng seqﬂeaﬂmsrombddlBQM&mnmen@mWﬁﬁd8lﬁﬂmomﬂmQMMdmﬁnknhusek info 1136

identifies. er t VW 1100 e hol d mode, node
[0080]  Tond ISTbaan HPokie FBHOL Ug AR 2 tror s B R Bk e ddown! | nk
st ri p- synbgbwhiife tdnefigtorBitidan 15352 oRR 6t Fakd e td@%hhl@fd% PPN obd®sh
Downl i nk strip-synbol time information 1152 include the frane

synchr oni z&equsncestip geqoudance Wflﬂirsnmq a@lﬂﬁctSSamirpra@ss tﬁ@els'@xb dats rensmifedfions| ot ,

and uItrasI t struct ure..inf,or i on_and rmation,.s ether a
ai ven synoalc Bt pfoicOulLhp IR e Ml P BT AR Oy of e

strip- synb@bwlaﬁﬁlt afhe ABPpIB 8¢ iRAcdshesind fnfmﬁabaiclucﬁngaddvaﬁﬁﬂdtbﬁkg point to
truncate the tone subset allocation sequence used gy t he base station.

Downl i nk t GRf@rmafias hldgsandrovyidial chamst miemstion A fQdpiige avmbelmespds ptiguency
sosl gne. s BB, ML s, ARSTHRPEUARD FAMHETEN S sl e
cell and secdw@ssos ﬂ)d&(@é,ﬁs uscdab desrnsive vhas asd opehichl tops the w1reless terrmnal

1100 is to receive one or more strip-symbol signals from the base station 900. The

uplink tone allocation hopping routine 1130 uses a tone subset allocation function,

along with information received from the base station, to determine the tones in which it

should transmit on.

[0082] In one or more exemplary embodiments, the functions described may be

implemented in hardware, software, firmware, or any combination thereof. If

implemented in software, the functions may be stored on or transmitted over as one or

more instructions or code on a computer-readable medium. Computer-readable media

includes both computer storage media and communication media including any medium

that facilitates transfer of a computer program from one place to another. A storage

media may be any available media that can be accessed by a computer. By way of

example, and not limitation, such computer-readable media can comprise RAM, ROM,

EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other

magnetic storage devices, or any other medium that can be used to carry or store desired

program code in the form of instructions or data structures and that can be accessed by a

computer. Also, any connection is properly termed a computer-readable medium. For



i ndex and sector type.[0081] Routines 1120 include conmuni cations routines
1124 and wireless termnal control routines 1126. Communi cations routines
1124 contwol20a9®1%ar i ous conmmuni cati ons protocol s used BPETWB2@02080948V r el ess
termnal control routines 1126 controls basic wireless termnal 1100
functionality including the control of the receiver 1102 and transmtter
1104. Wreless terninal control routineé?21126 include the signaling routine
1128. The signaling routine 1128 includes a tone subset allocation routine
1130 for t ksamsplei hilyysoifolargstiapsnitied droama vchgte, soverl pndtheronmots Joprsat i on

hoppi ng routine 1132 f e rest of s | .peri.ods,. e.g.,..n rip-synbol
por oy, | TONBRS TR Gtfeo IR dsFRlcale: RATGE b P BT Susfrithryia R RsE) 10>

i ncl udi ng d@wMss dehasIdpRe kudhris e fidatd, @Rdid 14Hd, midasave! tbh i dobkiandablcl 144,
e.g., slope_ index and sector Iyg and downlink tone information 1154 in

) e ] ( )
order to gdibeF et qahle, o paK POheorsyipdess teahneloates sychssduaiedgadia, and
accor dance . 4 - i t \ d fromthe
base stati SHCeOREIR ASREE B AOGRIRRFSONEEER, BER AE e FONSINEEES
const r uct s indwddsicokphanigscQDy) lager sidxguenialbdist) sigial verkatledist ODVDNCflapgiyng
downl i nk ton %g&irnat]on 154, and downl i nk channel i.nformatiaon 1140, for
the symbol G&rangdiu-gyHase Vheip diske usialy sersgduss dafsapagngcallyonaile disset
al 1 ocati on Lol daera bl Rica i th AERUESHLR%HMQFRRS Movi 108G hio B8 GfbItRd
det erm ne &ﬂgn an?ao#ﬁ&ﬁﬁgﬂ tones the mﬁréﬁ%ss terﬁ?ﬁal 11000is to receive
one or nor evigtin the-ssypeoaf] cogipgreairsadiblermadie base station 900. The uplink tone
al l ocation ppi ng r ine 1130 uses a tone subset allocatjon function,
21 ong-wi ¢ n DOED, e | OlhirtBeieGBEANGR PrinBauEter & s rereri e ¢ ne
tones in WRkgheitd, isdhBUIdbetdpPRemdd 8k a {JACBEImém cONRpRIschiRf frofdRfRhar y
enbodi nents, the functions described may be inplenmented in hardware,
sof t war e, flimanear esubprogadny. cpepianapirowtindg e seputing amgdune sefédaien sof t war e,
the functi onsRY, BEShOIELelflioh LAISALIIGE YLlnAR 08, Rlou DY ©
i nstructi oS S coue > on ayb8npd%eP-Pea apy'e di um ﬁ%uf%rgreadable medi a
i ncl udes batafere@iid UA @6dSicghmraecaitsd cauplad t€ aivmiricead sc@eest Dhirgdehiedi ng any

mediumthat facilitates transfer of a conputer programfrom one place to
anot her. ACHeW By pasyisg aadipayeasyinghipformatipiislag, pegmenishparapaisrsher Bepessed by

: 1. j - dabl
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magnet i ¢ ditsksmsitied agagany etitddic means including memory sharing, message passing, token

passing, network transmission, efc. Additionally, in some aspects, the steps and/or
actions of a method or algorithm can reside as one or any combination or set of codes
and/or instructions on a machine readable medium and/or computer readable medium,
which can be incorporated into a computer program product.

[0084] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.

[0085] For a hardware implementation, the processing units can be implemented
within one or more application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the

functions described herein, or a combination thereof.



magneti c storage devices, or any other nmediumthat can be used to carry or
store desired programcode in the formof instructions or data structures
and t hat weroaamwsessed by a conputer. Al so, any conne®Cirars2es/opivgper |y
termed a conputer-readabl e medium Forexanple, if the software is
transmtted froma website, server, or other renote source using a coaxi al
cable, fiber optic cable, twisted pair, algltal subscriber line (DSL), or
wi rel ess technol ogi es such as infrared, radio, and m crowave, then the
coaxi al callP@86]fi ber V8hatihes beyl describeid gbevt ipaliudes @8mplasrof wne et more
technologle ch as infr red n the
dor 1 it on BPofhrhm ! B QRN i dioing g o R FREVEHS eSS Bt Bse: "ai o

(CD), Iaserofdbﬁponsmtdrqaéth@hoss@glesckbgpﬁ@bse\seﬂfaagchbﬁlgdh@ gfotddvidionéd oppy di sk
and blu-ray disc where disks usually reggoduce dat a nagnetlcally, whi |l e

di scs repr @Hﬂi’@ém@F‘éittSabbﬁcﬁﬂe@eflol@m%Wtshﬂll indleq art may AeogRkZE HHs ey fEAbove
shoul d al S% 1da98+¥£1%dpe%ﬁ€a 18n§$}%a§883°&n6’3d1&8£@%e os£18%d CSr%%Pe [ 0083]

Wien the end |mans are i errene I'n program code or
shoul d be aipme;ed ambddlhhaats ade neeled agembitace alh suchpilteenhs, mqnlnfc‘madmr and a
a sybroutine, a nodule, a

function, a subprogr a pr gra a routine,
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code segnent or a hardware circult by passing and/or receiving I nformtion,
dat a, ar gumbnis, suptatcames ertededto hﬁemmhlyivcdnm& ennser simflartoghd orm ar gunent s,
parameters,, data,. efc.,can .be passed gr rded, or transm.tted using any
sui tabl e meSHEPTHRS i KETRENDE y SINEHIFET W 25@6@6@1@%1“%@“@%@ b‘ﬁ ¥ ng,
network trapsm ssion, etc. Additionally, in sone aspects, the steps and/or
actions of a method or algorithmcan reside as one or any conbination or

set of codd@0&hd/ or iArSsv:src b@riemn thegarmatonaelier ner ‘refarabd’ acfrstipanerayds thre
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on) that performthe functions described herein. The software codes can be
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of data and events. Inference can also refer to techniques employed for composing

higher-level events from a set of events and/or data. Such inference results in the

construction of new events or actions from a set of observed events and/or stored event

data, whether or not the events are correlated in close temporal proximity, and whether

the events and data come from one or several event and data sources.

[0088] Furthermore, as used in this application, the terms “component,”

2% ¢

“module,” “system,” and the like are intended to refer to a computer-related entity,
cither hardware, firmware, a combination of hardware and software, software, or
software in execution. For example, a component can 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 can 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 can communicate



wi thin one or nore application specific integrated circuits (ASICs),
digital signal processors (DSPs), digital signal processing devices
(DSPDs) , woagesznynmbl e | ogi ¢ devices (PLDs), field progracwaisb@ogaiogs ar r ays
(FPGAs), processors, controllers, mcro-controllers, mcroprocessors, other
el ectronic units designed to performthe functions described herein, or a
conbi nation thereof.[0086] What has beed*descri bed above i ncl udes exanpl es
of one or nore enbodinents. It is, of course, not possible to describe
every concéywahld lewirbidiat icowtoprocessponeh bsingccondbimsduitlog bigsalfheringwnposes
of describing th tafore tion qqenbodinents but one ohlor inary skill in
the art may’ PSSO PERRAC Sl TUP EReroBaubhatsratibeith Siefidit at i ons of
various emegipoRdt $n @lRalPgseih URriEasydichg bivd/of igodasttvdiduaiiioge ment s
are intended to enbrace all such alterations, nodifications and variations
that fall Werichwithotheppystemabyway epthesienele appended cl ai ns. Furt her nor e,
to the extent that the term"includes"” is used in either the detailed
description or the clains, such termis intended to be inclusive in a
manner simlar to the term"conprising” as "conprising” is interpreted when
enpl oyed as a transitional word in a claim [0087] As used herein, the term
to "infer" or "inference" refers generally to the process of reasoning
about or inferring states of the system environnent, and/or user froma
set of observations as captured via events and/or data. Inference can be
enployed to identify a specific context or action, or can generate a
probability distribution over states, for exanple. The inference can be
probabilistic-that is, the conputation of a probability distribution over
states of interest based on a consideration of data and events. Inference
can also refer to techni ques enployed for conposing higher-1level events
froma set of events and/or data. Such inference results in the
construction of new events or actions froma set of observed events and/or
stored event data, whether or not the events are correlated in close
tenporal proximty, and whether the events and data cone from one or
several event and data sources. [0088] Furthernore, as used in this
application, the terns "conponent," "nodule,"” "system" and the |like are
intended to refer to a conputer-related entity, either hardware, firmare,
a conbi nati on of hardware and software, software, or software in execution
For exanple, a conponent can be, but is not limted to being, a



process running on a processor, a processor, an object, an executable, a
thread of execution, a program and/or a conputer. By way of illustration,
bot h an appl20@ai™A runni ng on a conputing device and t IReTASAEPINB098 devi ce
can be a conmponent. One or nobre conponents can reside within a process
and/or thread of execution and a conponent can be | ocalized on one conputer
and/ or distributed between two or nore € nputers. In addition, these
conponents can execute from vari ous conputer readabl e nedia having various
data structures stored thereon. The cohpdvénts can communi cat eby way of

| ocal and/or renote processes such as in accordance with a signal having
one or nore data packets (e.g., data from one conponent interacting with
anot her conppientlaintedds! ocal system distributed system and/or across a
network such as the Internet with other systens by way of the

signal). CLAIMS Wat is clained is: 1. A nethod for facilitating power
control in.an acgc j i Lhi i envi F s i Sl Ng:
detecting é'preg%ﬁ%gmgﬁbg%cﬁ%%%?Qgﬁgwﬁéﬁgﬁgﬁ?}%%b% cgﬁg%%%gggﬁ&%%% at | east
one nei ghbenvinghmatassnpeingt being within radi o reach of the access point;
ascertaining a neighboring signal strength for the at | east qne nei ghboring
access point, tK&CRERGHBEPEIE Og Plglgant ose PIBRRATINBICHRYS RGBS tdershPnes

nei ghborin ggﬁﬁg I Soct.af 1 r Ltt4.ng a signal from
t he at Ieag?&%he né?%ﬁ%gfﬁﬁ§@§§3§§§ﬁ%%%ﬁ??wgﬁgméégg?n‘&g% i nt er nal

transm ssi on powsscraming 4 neighbamgstgnahsgrengihgiobtheian tpasti g akighbommgadeesst he

internal transm ssi.o ower associated with transmtting. a signal. fromthe
RCcess. poi MPIINS gl iG] SETa heIne § REcHOt B0t hrighEFad ParTRaen

conpr i si NG pbeLhybAGeA WHhAARCSRSENS h 9RRahl froin (HNA 18Rt HRthpfhvelinl RRss t he
broadcast signal including an indication of the neighboring transm ssion

power and @oidcadi on for the at | east one nei ghboring access point, the
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strength as a f UAct oo 0 Indirc e neigh Ssion

power and thendt®aRé iddinilafankfesidh poRasissocittediGNRRKMROnAE CRaS! fcth fiic 4.

The nmethod of claiml, the detecting step further conprising detecting a
access point.

2. The method of claim 1, the detecting step further comprising receiving a

broadcast signal.

3. The method of claim 2, the broadcast signal including an indication of the
neighboring transmission power and a location for the at least one neighboring access
point, the ascertaining step further comprising approximating the neighboring signal
strength as a function of the indication of the neighboring transmission power and the

location for the at least one neighboring access point.

4. The method of claim 1, the detecting step further comprising detecting a
received power, the received power corresponding to an amount of power detected at
the access point from a signal originating from the at least one neighboring access point,
the ascertaining step further comprising ascertaining the neighboring signal strength as a

function of the received power.

5. The method of claim 1, the varying step further comprising performing the

varying step according to a fixed time interval.



recei ved power, the received power corresponding to an anount of power
detected at the access point froma signal originating fromthe at | east
one nei ghworoegoamsess poi nt, the ascertaining step furPoEUScaTPs1938 Nng
ascertaining the neighboring signal strength as a function of the received
power. 5. The nethod of claim1l, the var%/i ng step further conprising
perform ng the varying step according té%a fixed time interval.6. The

met hod of claim1, the varying step further conprising performng the
varyi ng stép pribic methedohclefm a, t;bburma/lnigt%temfurtérrngmmwtsu@mfosmm'tgef romthe
access point. .7. tThe.ma,[t hoqlnott cll ail.gs) 1f, .thf ascertai g]? ste? further
conpri si ng ‘A8t HIPRPHRY WNEThYr® RIHETRe GheT TR TP LY FSHER S E20eds a
threshol d, the varying step further conprising performng the varying step
only if the nei ghRordine &f BRI 1,3hd R0GdINBYESREIrtENRompFiSiHRAL@rmBinglhe

met hod of claim1 further conprising transSmtting a nessage to the at | east
one nei ghbovlicthyr feawighbpungsignalserengih sagpeds mdireshiolly the vaeqoestep fwothgecr ease

t he nei ghbaoring transn ssign power.. 9. The neth of clai,m8 further

conpr 1 51 ng PERar R ST TRE 0588 ksl ga Pyt Pafthe Sl i hEt SR80 i ng
access poi niig thtddBoMar yi ng step further conprising varying the internal
transm ssion power as a function of the response nessage. 10. A systemfor
facilitating power control in an access point within a wirel ess

envi ronmentd; corfheindtigt ofzahaiimt Birthae eorspmpesieansmitting ajmassadede eheods igsehent
conf i gured {0, o} RS LS DI ERENSE0f 1 814 SR .qR0¢ |NELINRORING access
point, the a Peagt e %@gipa or?n& 2E¢ 88! pcﬁ htoIB&; ng accessible to the
access poi mkighbeérim trathfsston jrcati on; a processing conmponent, the
processi ng conponent coupled to the interface conmponent and configured to
execute conputer-readable instructions, the instructions including

i nstructiofs forlhgenashed of agjmad freihgheamprisgngsicgeisingstiesnogshmessege firemat | east

one el O] DG APSE R «b %, BEhEIREHIT: b Rl hsRg iy PG

proportion neig In nsSm $sion assocla

transm tti nige dtchgBhsthis6ioh bb@eds d RastonstehORIsHIHRe hiddghgaccess point; a
menory conponent, the nmenory conponent coupled to the processor conponent

and configured to store the conputer-readable instructions; and
A system for facilitating power control in an access point within a wireless

environment, comprising;:

an interface component, the interface component configured to determine the
presence of at least one neighboring access point, the at least one neighboring access
point being accessible to the access point via a radio communication;

a processing component, the processing component coupled to the interface
component and configured to execute computer-readable instructions, the instructions
including instructions for determining a neighboring signal strength for the at least one
neighboring access point, the neighboring signal strength being proportional to a
neighboring transmission power associated with transmitting a signal from the at least
one neighboring access point;

a memory component, the memory component coupled to the processor
component and configured to store the computer-readable instructions; and

a power control component, the power control component coupled to the
processor component and configured to adjust an internal transmission power as a
function of the neighboring signal strength, the internal transmission power being an

amount of power necessary to transmit a signal from the access point.



a power control conponent, the power control conponent coupled to the
processor conponent and configured to adjust an internal transm ssion power
as a funcwpanova@119ke nei ghboring signal strength, the i RCEUSA00908@AS M SSi ON
power being an anount of power necessary to transmt a signal fromthe
access point.11. The systemof claim 10, the interface conponent further
configured to receive a broadcast si gnal}z.7 12. The systemof claim 11, the
broadcast signal including an indication of the neighboring transm ssion
power and dll ocdihcomstémmofchend(, the asterfarseconpiogéns dwithmy canft@eed fpoicedive @ he
processor furtdher cor’ifi gured to execute instructions for estimating the

nei ghbori n&rosﬁ ﬁﬁéﬁlgg?’rength as a function of the indication of the

nei ghbori ng transm ssi on power and the location for the at | east one

nei ghbori ngraccesg spQbMtof clbiin 1Th@e Sysldesst SlonslliRd10UiAL an iEcdiBh o frRCe
conponent further configured to detect a received power, the received power

cor r espondinaighberizgtranspussiongfowsowed a desation & the attlepst emcrsighbooingacdesom a

signal originating fromthe at l.east one nei.ghbor.ing.access.paojnt, the

o ocessor FOPHBF PreshPh iPEabos ERELF S5 AUERIRS P SRR i ng 't he

nei ghbor i ngekhBedhg Siphie BQEtLtiass afindnt oOMe dfdiddiion bearincathbpaner . 14. The
system of claim 10, the power control conponent further configured to

adj ust t he taRSBISHAN PPV a4 tBS jasAtigrbis thoat deast eperneighdotipgracqepy RYNtal . 15. The
system of claim 10, the power control conponent further configured to

o e oA AT RS kS B e B

signal transm ssi rom CEesSsS Poi m 10, the

processor fregehR@posenfthgieceiled povearaott pontigrtsah b@dsntfdiipodet estedted Mg
whet her the nei ghboring signal strength exceeds a threshold, the power
control corffolfEAts PO FesR a sigAtl Qyiginading droafhg ¢f leaste@ne peighbeIing 3CASMOEYi on

v . . : ‘ : To17
The. syst et PRSI e o B R £ g
transmt a sipasbagagthastafenaionlfalst reotiecdy@ivgdrbor i ng access point, the

message i ncluding a request to decrease the neighboring transm ssion power.
18. The systemof claim 17, the interface conponent further configured to

recei ve a résporde siuesadelaimdfh thagower pandiol c@RRONSE} RBeT saRgigtcddes poi nt,
the power %ﬁjﬁts{ @b irﬁ&'ﬁﬁpt?e%@higsibrnwbg\{er GRATd B AL fe@dhust the internal

transm ssi om power as a tunctio

15. The system of claim 10, the power control component further configured to
adjust the internal transmission power prior to cach of a plurality of signal transmissions

from the access point.

16.  The system of claim 10, the processor further configured to execute instructions
for determining whether the neighboring signal strength exceeds a threshold, the power
control component further configured to adjust the internal transmission power only if

the neighboring signal strength exceeds the threshold.

17. The system of claim 10, the interface component further configured to transmit a
message to the at least one neighboring access point, the message including a request to

decrease the neighboring transmission power.

18.  The system of claim 17, the interface component further configured to receive a
response message from the at least one neighboring access point, the power control
component further configured to adjust the internal transmission power as a function of

the response message.



t he response nessage. 19. At | east one processor configured to facilitate
power control in an access point, conprising: a first nodule for detecting
a presencwoabosaMi1ioeast one nei ghboring access point, thecCatush@assosene

nei ghbori ng access point being within radio reach of the access point; a
second nodul e for ascertaining a neighboring signal strength for the at

| east one nei ghbori ng access point, thezﬁeighboring signal strength being a
function of a neighboring transm ssion power associated with transmtting a
signal fromthe at |east one nei ghboring access point; and a third nodul e
for varyi nd9%an iAttleashae proeassori cosfigured onkcilive aovemnanirohingfh dcbess peinghbor i ng
signal strength,. the internal transm ssion power associated with
transnittiﬁ@g@n§P§nal fromthe access point. 20. A conputer program
product, conpri e medOfRUeREAERFRRR R 1810t GRERELBI g Rcdsk pafnt,set  of
codes for causing a conputer to detect a presence of at |east one

nei ghbor i nghaadesssoyporaighboting aegess paist beorgwiibinghdio r¢ash oh deessespvomt; bei ng
within radio re%ph of, th 12eLess PLQtén% ecgpd.seftof &ﬂﬂ;ﬁﬁ%gga%ausing
the conputer to ‘aScRI%E? “%Oﬁé‘ﬁcjﬁ%&h%g CROMAEF EnGEREFOPT T &1 east
one nei ghb@ht AgighBEaHSach&s PbintthensighE@rsidigl st@pal besdd £Agichobef Hg a
function of a neighboring transm ssion power associated with transmtting a
si gnal fr ofcighBOTIE TEBESSERP T ghiosiafodgy it sasaiinr grsignghion theptrlgasset of
codes for L ) vary an internal transm ssion power as a
function o%ﬁ?ﬁ?gﬁgﬁgﬁ%%?gﬁg%gﬁﬁ%§1 strength, the internal transm ssion
power associ at ed third modulerfenvdrying@n dntsing h@nshdigiont freveaas e Sencgpion bf the21. An
apparatus, conpri.sing: neans for detecting a presence of at |east one

nei ghbor | n@eggg%%g HeRahptrenglle the inf ttraaﬁBlSﬁevQHWBWS.%@C%@%@ poi nt bei ng
wi thin radiQ,LRR6k OfichGRC ARSI ROhPt. Means for ascertaining a

nei ghboring signal” strength for the at | east one nei ghboring access point,

t he nei ghboring signal strength being a function of a neighboring

transm ssi @0. powetomsgocpragach potilictt doansiziigt i ng a signal fromthe at | east
one nei ghboring access poin%; andneans f.or varying an internal transm ssion
power as a f unctdi SRyt eadable medium comprising:

a first set of codes for causing a computer to detect a presence of at least
one neighboring access point, the at least one neighboring access point being within
radio reach of the access point;

a second set of codes for causing the computer to ascertain a neighboring
signal strength for the at least one neighboring access point, the neighboring signal
strength being a function of a neighboring transmission power associated with
transmitting a signal from the at least one neighboring access point; and

a third set of codes for causing the computer to vary an internal
transmission power as a function of the neighboring signal strength, the internal

transmission power associated with transmitting a signal from the access point.

21.  An apparatus, comprising:
means for detecting a presence of at least one neighboring access point, the at
least one neighboring access point being within radio reach of the access point;
means for ascertaining a neighboring signal strength for the at least one
neighboring access point, the neighboring signal strength being a function of a
neighboring transmission power associated with transmitting a signal from the at least

one neighboring access point; and



nei ghboring signal strength, the internal transm ssion power associ ated
wth transmtting a signal fromthe access point.
WO 2009/091795 PCT/US2009/030948
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means for varying an internal transmission power as a function of the
neighboring signal strength, the internal transmission power associated with

transmitting a signal from the access point.



