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BACKGROUND
L Field
[0002] The following description relates generally to wireless communications,
and more particularly to a system and method for enabling a base station power setting

based on neighboring beacons within a network.

IL 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, wircless communication systems can be designed to implement one or more
standards, such as 1S-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 systern, 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 areas 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
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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.
[06009] 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



[0008] I n one aspect, a nethod for facilitating power control in an
access point is provided. Wthin such enbodi nent, the presence of a

nei ghbori oint that is within radio reach of ‘
point is 3@?2@$§%§%£ signal strength corresponding to ?hgﬁﬁgﬁ%ﬁﬁgwing
access point is ascertained such that the neighboring signal strength
is a function of the transm ssion power3of the nei ghboring access
point. The transm ssion power of the access point is then varied as a
function of jfifiescBebapiiRnhi i eorFigaRalto a4tE@nEE Me ptRBRLINBiAPMINRGL ASP&AL -
a systemfor facilitating power_ control in an access point s

provi ded. WAAsFSPI8 ifcthe aepBaioms ia 2 adiprewessiseticio ip dhiepmbedmenupred to
an interf ac%o%%ﬂl%%ﬁ o?e‘ﬁt 13% 0P Mr LOURASG co ﬂ@r—%aﬁ%fm E‘?&%BQ land %hﬁ
conponent . e J3Tinterface conmponent Is configured to deternine the
presence a neinghbomipogecsendigpei ti stae desnipuertadlie imteedmsas. pBient
via a radio; nication..ln. this .enbodi nent, t rocessin .
conponent | USGU, (Rl Pisri ol iof EERBRIRETN sanelAr BT PR S hboe
and the nmenascgssoRimOReRt theSighalkregth chrbridml & thieakanBlsheoweeadabl e
i nstructions.. The_instructiogﬁrinclude instructions for _determ nin
the signal SRR 2675 PO NG ABYF REIrelcomeengbisiten spBpwed reduisyial
strength i suRE@RQidn RRRL of Bc hOBss foR 28k Hi%lcAth PANChHCiRlbotilg siBRi1ghak NI
access point. The power control conponent is then configuréed to

adj ust the {4dRkni ssibhthgseaompdishmens ohde deyseqineg and ralsted efd theionn onf
" ahbori . . _
the nei ghbofoRge i né%g‘as@?tg%me A RALOFIOnb e @g@%@ﬂea Q%ﬁ%zgﬂlaﬁ e

foregoi ng an e one or nore e nts conprise-the
f eat ur es hepeiniedouten thaitlhipnsd@se fulloethgadederjpgiot nnditha rhyexpd i tverds oettfortin

the clains..The .follown escripti and t he anpnexed dr.awi ngs set

forth i delmiet @R iHRRTEEPR /s 85 ribke PRPRIRGHE  BisnpedShc
enbodi nent sindldages haspettd bar efehdittatanses wiyavie waich tBf pritieiplés dreui@ls
t he vari ous i i the principles_ of varjous enphodi nents can

in which ;
be enpl oyede‘\éﬁ@{nﬁ%ts gristesr sy ed ppd Hieisrided prabediments &g 1itended & wglada) |
such aspect g g akRisrang i AL R AkSs. BRI EF DESCRI PTI ON OF THE DRAW NGS
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[0012]FIG 2. illustrates an exenplary comuni cation systemto enable
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 m 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 cxcmplary coupling of clcetrical
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.
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DETAILED DESCRIPTION
[0022] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing one or more embodiments.
i0023] The techniques described herein 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, efc. UTRA includes Wideband-CDMA (W-CDMA) and other variants of
CDMA. CDMAZ2000 covers IS-2000, 1S-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 rclcase 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



4 [O019]FIG 9 is an illustration of an exenplary conmunication
systeminpl enented in accordance with various aspects incl udi ng

mul tiple OJ]FIG 10 is an illustration of an base
stati (F;n in %ﬁgg&g@%g ce with various aspects described h@%@mﬁ 009"0 0948
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[0025] High speed packet access (HSPA) can include high speed downlink
packet acccss (HSDPA) technology and high speed uplink packet access (HSUPA) or

may

enhanced uplink (EUL}) technology and can also include HSPA+ technology. HSDPA,
HSUPA and HSPA+ are part of the Third Generation Partnership Project (3GPP)
specifications Release 5, Release 6, and Release 7, respectively.

[0026] High speed downlink packet access (HSDPA) optimizes data
transmission from the network to the user equipment (UE). As used herein,
transmission from the network to the user equipment UE can be referred to as the
“downlink” (DL.). Transmission methods can allow data rates of several Mbits/s. High
speed downlink packet access (HSDPA) can increase the capacity of mobile radio
networks. High speed uplink packet access (HSUPA) can optimize 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 (VoIP), 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
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[0031] Although embodiments described herein use 3GPP terminology, it is to
be understood that the embodiments may be applied to 3GPP (Rel99, Rel3, Rel6, Rel7)
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other known and related technologies, In such embodiments described herein, the
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geographi ¢ t¥gfbn, f oht ke 310aks Cé@ﬂ 3 al@‘?ﬁ’ﬁ&@?@fwﬂ@wﬁmfmadqdew
bl ocks in appgiahROLNRRA 12 E@Q@QJSEMQ(T 33 dhth pHRELBE £61. %cgfﬁﬁ{%l‘) ay

comuni cation systemto enab ployrrent “of access por nt -base
stations w EXAmpla eﬁﬁéﬂtdﬁmﬂtreem\mm bmmmlttedyvsm:mpqchvd:m@ennz TKhitasyst em

200 incl ude 1’0@861’ 3q|4%01%9a?se?§deg, mtgri%gessthg{r'afgm ata str%asn%n‘gers:égde B units

(HNBs), suc f'or "exanpl e eac ng [ d"fn a
correspondi pg’usumd dodsigatienativotel ferniidt dom rredm tositevidasoded dstaexanpl e,
ed to serve

in one or ser sid S and bein conf i

associ at ednﬁ{a@‘;ﬁe @eﬁoﬁ%cﬁ‘?at% éPaC@d{%T"‘p*FFEWF ey my ex%‘é’ﬁhPNBdEtfo
is further aﬁmgobzeld)gb@al tfRGudndy eFviin MditpRREg RORDR) |t&h9ﬁﬁésatﬁdltﬁﬁ'él%/ or
network 250 via a DSL rquter (not shown) or, alternati Veﬁél;) a cab

modem (not  8iEsRvely| Hopiptaymbels grn baerenerivsign sevinieed M),rfll‘{%%e
3GPP term ngj gy, mu[tlgl'efée&'__\@ %), HP%@%\@%&; ﬁi?lgli) Qf%@ﬁﬂ?d’fﬁ%f ?d%ys be

applied to 3GPP 15, Rel 6, R ay,
3GPP2 (I x R’fISfplcath EYnEOM R DatteRethA is RoeBped mﬁnmtmglyanamhndtcambe ksrdwan

and rel at ed, L echngliogi h8§ to d kS ﬂar%@?%gﬂorﬁgg t"lsh ﬁﬁp Ee%dplﬂ%r?d code& da?a

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
keymg (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 proccssor 320 then provides Ny modulation symbol streams to Ny



7 owner of the HNB 210 subscribes to nobile service, such as, for
exanple, 30 nobile service, offered through the nobile operat or core

network 2 e UE 220 is capable to operate both in
cel | ul ar gﬁgﬁﬁ’gﬂ?}g% and in residential snall scale neg'%/pﬁzoowosom
environment. [0032]Referring next to Fig. 3, an exenplary wrel ess

comuni cation system 300 is provided. The wi rel ess conmuni cation
system 300 depicts one base station 310 and one access term nal 350

for sake of trQﬁs%M&érY(TmWYﬁa’thﬂoﬁ%ﬂ 522k, Olnb,%n@t?soélﬁ%d%;[&ﬂ @r@@s&%@o

can i nclude nore than one base station ancUor nore an one a
term nal, wAdl aiphicnlbramioroniag whights tasthasyrobads elntli¢ diata sceessind 6r the astkma

can be subs%&twlﬁgﬂ%e%ﬁ;@gg Ié%i?%nb;nﬁgegnt from exarrpl e basg sjtati on

310 and access termn elow. In addition, it is to be
appreci at ed[#038) baseE=sh amnmtt&mZaerdlms ambmesasetserreépaaive@ﬁﬁbﬁa;ﬁeam

enpl oy the and/ or hods esc d herein to fac
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traffic data stream based on a particular I ng sc cte
that data st®8dim t o prineree taewihet3 Wathe tr[a@@mpcrhedcl@t&édxgdas areﬁ'enenedbjn

data strea pLlOt. dat sin

frequency g]l,vc ?IE{F%%S %a thﬁhgésgzd\%%/fcefvegﬁ]ﬁfl%t}goén %B&P ef“?) I1§/ or
al t er nat i vepypyideth® ameh}mtu&ynﬁb@'{res (REGWRD @5 4ar thpugin 8 ydrd ExtiBicOdiver 354

mul ti pl exed (F dIVIS n exed (T or .code_ di vision
mul ti pl exed® %f@%é (st GED ?saaf?iéq%%vgﬂﬁv eSHERGYRignah Aiguct ien
that Is proessigReed figil kSORdEBINAES, ANDRLEAG ﬁ&ek@@%e%mﬁfésf&ﬁp%owdea
termnal 350 to estinate channel response. The multiplexed pilot and

coded data FUFesRAERSdAtcaived r wabokHIfaMe nodul ated (e.g., synbol

d) b
ranpes) Sasn o Pa R 48 SR SEAT A

M phasc- shi $iimboéstiaams (ivrPBKieccivtrg dadibaedpea aﬂpbmlameeim cptdcas,smgn
(MQAM, et I for. that . tream g ation
symbol s. Thgscﬁ @% §{0%?de A(pdld%\tea%d mﬁjﬁ f&f% & pég%eﬁsogg Qcaélt ream
can be det edermcnmthtebylemmﬂbJxﬂp&ﬂdd&&od@%élﬂdidmfbdmynmbmﬂeﬁkﬁ(ﬂo ot aRaRsed
330. [0035] g'age rrq%lu ation sg_gbol s for .t Iﬁ?ﬁ at a streans .can bhe
provi ded t 098 X SHetRe J 46 Prosoeing Rhikchdaia Aroe gl ihrommlanenigy to
modul ati on gynietosméEsygTX MO SRfeMsor 32§ éﬂhl‘a’@t @Jt@ﬁ%e%@&r 3348t bRERation
provi des l\ﬂ'31r60dul ation synbol streans to
[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 processcd 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 basc 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



transmtters (TMIR) 322a through 322t. In various enbodi nents, TX

M MO processor 320 applies beanform ng weights to the synbols of the
dat a stre%gg %%%1% the antenna fromwhich the synbol is bei ng/
transmtted ?SEach transnitter 322 receives and pr&TASYRL03Q948
respective synbol streamto provide one or nore anal og signals, and
further conditions (e.g., anplifies, fibters, and upconverts) the
anal og signals to provide a nodul ated signal suitable for

transm ssio Qpﬂ}@@ : : LOnals
fromtransmﬁ%egégrgétog%gegmt%%gh 32§%ng2#%;l?§cg%sser;lwrtte Lrl?ﬁogﬁﬁqﬁﬁ'é ant ennas
324a througe®st | respectively. [0037] At access termnal 350, the
transmtted | at e i I R _ant ennas_.352a
through 35200080 the Fakarges ChEPER St Ul AR Ry e
provi ded t oeca.)opspiat itbesersetion 3¢ afdCVE) tSbvial B0, oasgbetiSbi4r Refpretive

recei ver 354 condi tions .g., filters, . lifi downconverts
a respecti vBroé’?S@?lréb?Sal?dgéﬂ ‘%B?e fiﬁgmﬁtﬁa 3’?”’?‘:}%‘?%3’ S?%?@I%d’lzdhaﬁ F8U H@grafn)
sanpl es, andodebhid@fta. PPOERESSSIG LR 3TORA 850 pRRMVshBafokab HesRONdI Ng
"received" synbol stream [0038] An. RX data processor 360 can receive

and pr ocess fefenfRadEeHize grsRYy D sHinstysdante pplir a9 dowelily espectizaly.
based on a pgyssj cul Ar1naR CRIY R, 862 38HDY ggg&gg%&gﬁedfaQa%@wsfthﬁ

"detected" synbol streanms. RX data proces : an denodul at e,
dei nt er | eavehanging ifederdecedophogye (Véithia duchyembotingint, dlsrhasostatamgeepdicilby

traffic data_for. e, dat.a stream The processing b dat a. processor
560 1 5. compl e iRl Bf & A58 Mon AEiPOS8E kit e b Bt RoBE B4 5na
TX dat a pr ocessdssi@i4roat basasteticisatdessibld L. radi0 Q3 An{eL(ER S BiOFig 31 @n can
periodically deternm ne i gh ,avai |l abl e technol o to utilize as,
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[ 0040] The reverse |ink nessage can conprise various types of

i nfor mat i on[®¥dlr di ngt WesteaervrientObmay ingldanahelity bleaceess epinsdAlat a
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f r om accessof fe mspedtivd bétear@ints 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

E?m&mm:m‘%wwf
ENstones,

=
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 cnough 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.



recei ved by antennas 324, conditioned by receivers 322, denvodul at ed
by a denodul at or 340, and processed by a RX data processor 342 to
extract the reverse |ink nmessage transmtted by access term nal 350.
Further, pYOERYLY5330 can process the extracted 9 neBSHYB2PY030948
determ ne which precoding matrix to use for determ ning the

beanf orm ng wei ghts. [0042] Processors 330 and 370 can direct (e.g.,
control, coordinate, nmanage, etc.) operation at base station 310 and
access ternjgaaky 350, 1Le5REELAiINELY RE Gl nd 370
can be assglci_at}ed_ W th marn%{r)y1 gétfnadr?géﬁgﬁﬂtl%gﬁtﬂé%ggg%%{cgggcg%e%odes
and data. Proghbosiogscc8Spoinisd e of AR, 4205 A Ppédd, endmPodiumay bocms fikored
derive frequency..and i npul se response.estimtes.fqr. the uplink and
downl i nk, 1 SSpSees VErp oo dumat g o BereRBEce v S Paplisheisetor i
adapt ed as poifitunMorarvegtiticner ARMIY, AB, #31, end AP eMOemiORoa I urciVd duitdet
such enbodi ngnt,. the base stati riodically listens in the

downl i nk s0* aSCHEARENEE o ary b Bf_ﬁaf 558 PRiRE WBIh ey s bsameshie
(i.e., trangiEShOSropdrAthBRASSoSpAldr I mBEREHSIRbF M@, F8finStance, from
communi cation). In Fig. 4, an exen&lb_ary system for which any type of
access poi nfieReipreess elorP\F0HE Ak 4ibisdesed tha rigeesEingizbboringmcorss ded.
[ 0044] As i | LUst hpt £fh LR : Mgl L PA5GESS
poi nts, API g’42(), AB? rﬂ%,& a%ﬁﬁ%éﬂg}é@?&g‘;%ﬁﬁ% %#%‘ﬁls%% §&rf$lfos 2
signals wit#30a particular transm ssion power. Here, it should be

appreci at ed t, for any. location wthin radio reach of each of API
420, AP2 43@?02§nd AP3H ! Slé"hl?‘it‘h"t‘éoﬁ‘\?lgeti]%ﬁé‘?t SHEPIBLETER 1‘?VF€‘P# each of
t he respectheighbatiagssepqiotitscanitelmdasuredatypiedy, faehhoonbnithuiveorvepid |

general ly be aeré}(ugcti gn of both the distance between the |ocation and
the t ransni $RGY4 RS SROFLINEaN G etfp potgauchiof amispupayith salgrdsngdhicon

pover of thgaGeaHS dReInBE.. HEREvek, T8t RRALRmULEREnEN B B%ﬁsﬁ»rﬂ?@wéf@s of UE
410, the total interference from APl 420, AP2 430, and AP3 440 may be

propor t i onatdapvelnparying. Thuszelénseasivelywihe transntit povear dve Poeerlso belpredesit s

t he respect} Ok S I nt reas
bi st ance, 1 G PR RIRTRRURSy RONTES I b B RO oA e
access poi nddptafherof iginngltypowet lestiovdrd irfeequottlgdfor empfihencadcedsy)poi nt

closest in imty a particul ar lLocatjon does not necessaril
contribute rt%&g%(]rmst i%%?eéFng?eé(h E:oeﬁgF%ra b?%g(tdé%%? ° W_eex'e?lglg‘@f Yeersgoier
at UE 410 fe¢onfilphiel tol@haiBoallh Qarlyass g@nbsrhibash fker4dQovifled. IR ah bafRsiTh&sion
power is |arge enough to, overcome the dispari té in distance. As such,
her ei naf t er OO0 T¥aREudoPraceesos soppmisnt 119, Bigalaee pasmnoapntSeRamereerywi | |
be ref erredcdnthodsntisne, A ¢8Ser RAIBLuIRr Y] AisAgwhhe | argest "received
power"” at the |ocation.
[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 onc 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 exccuted 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 gencrated by any of processor component 510, interface



10 [0045]In an enbodinent, in order to mtigate the interference
bet ween nei ghboring access points, either of APl 420, AP2 430, and
AP3 440 nS%/%be configured to vary its transm ssion power according to

beacons r dtRFPEPom t he ot her access points. MoreoveFCTESTRYP30

APl 420, AP2 430, and AP3 440 nmay be configured to detect a "received
power" from any of the other access points, which may then be used to
determ ne a proper transm ssion power for mnimzing interference.

For i nstancg,, Jn@ﬁﬁqﬁtﬁ@ean[a%r 28@/&1 éo‘ﬂﬁ‘oﬂjnit'%lﬁgpﬁge%&o& E:r% (élgxfft‘?s% olcsin feemmed

t he "nearest el ghbof 1 ng” access poi nt I'ts

transm ssi oporgewed it @ nhiabér of ke farend penfigesitions, prodvelingofs rédf@m4@Bess memory,
[ 0046] Here, . it shoul d be note hat onl.y.the regeive ower | evel of
et ghbor 1 g MecBEES mameRe ki ek naGliiY o Eatats feeBifgn ofi Be
transmt pounsflehened ujon Iﬁ@ﬁm’yfcbmp&ileﬁfKBOKMMS mﬂﬁés’gflh,anﬁ hetbMatiSbarat
much of an issue wt al.culating the. a oxi. mat e dji stance. However,
for some enB® -%«eth*@g?a%ﬁ@uqdﬁ%fn@ifﬁ%tofa%%?&{egf DS CrydsWRieat-yi ng.  Thus,

al ternativelppsof he tranTRktaROWEEsd PRS00 B0 ﬁicﬁfaepﬁtebfae@%gﬁ)he&%bo.l ow
enough periodicity so it does not beconme a serious overhea

- envi si oni i mepIsERoMigsface pRIMBITICRt ip iR FOUPEdD propessyr donfpoaeni M kyd
for exanpl ec&[@rc‘dq M acdeQ0sh(: B84 %ﬁl'-%ﬂﬁ?é‘h'titeg dfdr%stém-,%t@f&%k
di agram of an errp?ary access pol nt confi gure to ynam carl y vary
its transm sshpmepdi®mdysbepoofigwtedtito receiarnhasipeatentiaed dsmdpst signa)6s

may i ncl ude_pr,ocessqgr . conponent 510, interface conponent 520, nenory
conponent 51’-}%1,’1 aﬁﬁ’ “%8%%?%8%%?%%?@@0%@ ?CUQE%EBHS ‘feg[pﬁﬁ'ﬁ " one
aspect, progeghaiingabReSits SAS sofe eAMbdigiehs dintetfa@X@BAPoRent 520 may also

conput er-readabl e instructions related to perform ng any of_ a
plurality oP®fRMfigrIcdnR ex ﬁ%ég%%&ge%wﬁbaﬁgmor%@%eaﬁp%@s?@%Flh&ﬁ%a

processor omﬁlagbéwéla'gﬁm@&t tpgég%&&%%e%qiﬁ&@&@rgn&chﬁﬂ@gyzi ng

information to be conmuni cated from access point 500 and/ or
generati ng {HBdF mat i ol yehanotheaaspoet, pavwdricoritp! bgmpeneer Jlde captpddment

520, nmenory r .5 54 .
B2, oo FAANS R PO 98T, SRE LB g o
confi gured t@0.cldntepodr, mre aspectypoeccmnpolentpsnait SHL aeiggo@siontorbithent

[0049] I'n anghp \%E)rk ggﬁ:%k?etr’to as”%g%@( th%?‘e gc g'gtsigga Ostrier?gtﬁs()(%eleg(gbgr% arc((:)ecsgssor
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] Turing to Fig. 6, illustrated is a system 600 that enables varying the
transmission powcr of an access point in accordance with aspects disclosed herein,
Systern 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 thercof (¢.g., firmware), System
600 mcludes 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 510 and configured to store conputer-readabl e instructions
execut ed by processor conponent 510. Menory conponent 530 may al so be
configured to store any of a plurality of other types of

i ncl udi ng W9 &9¥%%Y97%pase stations having a comon assoc?g?méﬁ’o?’?@?“s as
wel | as data generated by any of processor conmponent 510, interface
11 conponent 520, and/or power control gnit 540. Menory conponent 530
can be configured in a nunber of different configurations, including
as random a [ L C
fape. etc, Uartauan pantencdthol Sk REERE SRR el Rhbo Ek!
conponent 5g@nts$lgtes are:ll@@amlestspd romponeatifon mtyirxg thacdnsonssioe pgwer afske

of a Redundant Art endent . Drj |on
11 sty ot od s bl ¥alh oh MESEPIORN s S BB S OB b NP B seseB R o

I n some aspébi. SAddlﬂi)irﬂﬂj‘(,a@ﬁexﬁ@BDOﬂemblutiﬁa ﬁieﬁﬂrjcmﬂnhﬁdethﬁs stﬂ@{&i%ﬁ@for
conponent 510 and configured t rface access int 500 w
ext ernal enfiFHEE fgﬁ‘ﬁpngﬁ?‘éﬁﬁ‘g‘”“[} ﬁ’f éﬁrll‘:%tlé@n’@B?teﬁ]&fgﬁt 615226“%&71 B)g,hﬂe

confi gured §iRwnagdkw ekt@ﬁ}aﬁ{o%ﬁﬁ’?t@@ﬂﬁg tPbORRARId FhABREFicalas Wel |
as to include specialized hardware for detecting the received power

f r om nei ghbe¥NPRCRis 666 $1BainAdd4 crpmxiy gitbingreypely8ht s, interface
conponent Sgfysgay al S]Btlpcesu’ﬁgc'aI;!:rQ‘d sBksoR, %&&?&?gf r%@&%%& peth

nei ghbori ng access points t aci |tate a mut u wer agreenent t hat
provi des a d@sameedonerdtreaﬂﬁceifsemiem fonmymlyrans[nﬁ@ﬁjh]paweyetamoeshpmnt are
aspect, power conty i s _coupled.to process onent
510 and con?fovﬁll?%d ntpc§l p"&? é’dP’Fe ST BV dgoo%@}” 31“0'%0(98%?9%8?

500. Mor eovesmbihdtions fasppeinentipwae ﬁeaageﬁ@hbje@ RROBE rHeﬁéélﬂshaﬁId be
processor conponent 510 work together to scertalnt e respective

si gnal stre'f‘ig12 ﬁ#*hﬂteﬁuﬁlh% ?%@%&é@éﬂ@\%ﬁﬁ%ﬂ USHFREIERPUPRSeE A 20Sed t o

adj ust the EHoARSH: 58 EARIRQMRan Qkh ARSIt Qp@o@émép@phé&mﬁboul d be noted
t hat power control conponent 540 may further include a triggering

conponent, W¥St¢h may b&igt ¢ flowghurbisgeradad iHestiptienaneysontary mdfhaselognt
may take pl ffQanfidlind B3lAAGRH PG OO Lo GOARARGNLr A0, TN DSrated,

configured to p or m power a st nent's before eac
t ransni ssi oproassd /760 begins 4t xtepl 711@ wheie it egprosthse of Poighboropnicest paasponent

540 may al sg_b fi erfo ust men if .
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predet er m npaﬁlwctrfmﬁegrsﬁ:ﬁieéded[ Beksdlyl dtnoiginéOfirh Gtep §10 irlak Usdhratpestedssd &
system 600 that_ enabl es varying the transm ssion power of an access

poi nt in ac¥EP fhCdcirpincdpiarsstEnge bsefacq%qdéiower)sgfsltweeeeoefathat

reside W t hiphhiR@S8e 8it8dtb PR, Thd ﬁérﬁ?%ehg&lrﬂ f2h stofe@lin hi2gbANGGtepAS
depi ct ed, S%/ﬁf} em 600 i ncludes functional cks that can represent

functions i enented by a processor, software, or conbination

ther eof (e fossf | MKk eler USHENAIOGASIHARS, Aol 00) GRboSLONRLNA (502

of electric corrponents hat
| ogi cal gr odgemyni6@ ¥hethar forpetfoiea gmwdadpﬂstmmal Far@mmnenfpdvmr adjustments

gtheggln nlg ng?vlﬁ%h ?gér.!:mr{%eg ?ocgnﬁy ogc%Ir artltt aspa%}c(l)dar 'tzlmeteggilr day, OI%ICPF%?HO@I}’I%)[;‘ 91
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 nceessary may also depend



12 an el ectrical component for ascertaining the signal strength of

t he nei ghboring access points 612, as well as an electrical conponent
for varying the transm ssion power of the access point based on the
respectivégg?ﬁﬁgyn§irengths of the neighboring access PETEPIEINIE
Additionally, system 600 can include a nenory 620 that retains
instructions for executing functions asgpciated with electrical
conponents 610, 612, and 614. Wile shown as being external to nenory

620, it is s Chl (o] . d
014 can exi o AR EleBathd R RYE bt R S TRRIRRk Rt B0
particul ar bxadphescoeivethpowtivacafimgartimrstiobd @dcnwt 100 diay s tdesipfedrto make
varying transm.ssi o ower _in an,access, .poi nt . ar rovided. In
particul ar, “eff %Sgrinrer% r(?t9 %rﬁltﬂlee tg? %Wg%‘as Of)d 18 o e@/%r i V?:ro}j?léerfﬁgﬁ?ré@s
combi nat i onkased bn b FEtieneNthe thtdrha edpisial GERd 56 ubiyeate Balctcthine Mafther fht
shoul d be agﬁreciated t hat such enbodi nents_are provided for,

i |l ustrativETPIRSHOSELVENPYTHN R SHYIMGHSE - ben PIREACEESS RAINES are

exhaustive légdte®ho BGLGHchBhayPRPdEREY P nﬁecom@%iﬁ,]iféh &diGtmdnt iLadehn@
chart is provided illust rating an exenplary nethodol ogy for varying
t he transmi BJCeRaryp Swdrangnisypn peva s thyacerss poloiis sehaspreytiyedjestedas step

il lustratedgzprage 7 heoi : .
nei ghbor | ng’ Spcagg s PR 00RR bp B P addd BBl e (BLSERARE Pl
speci al i zed7hardwar e for sensing such received power nay be needed.

Sensory dat ai ned, fr om st 10 t hen .be pr sed.at step 720
to det gr i nﬁ‘"’?’? si gg%ﬁflélglflgé’ﬁ’g?ﬂg &) gg&’{ow g}baéﬁ @8@%@@3@“%%% access
poi nt that ttaqsad etthdblogy detvasimcths hgitalissiohRwat 8Nal acsdsk st florh

then stored in_nenpry at step 730. [0055] At step 740, the access
poi nt may t AEORIGaNYETEE ‘%ﬁ ﬁ@?% PioEER &RP L?ﬂ“?scﬂt S@EISQ? Fheie e Wiprdcrsr t o

perform a pgpell iddidisddTeie, if:BbuliNe taﬁ]]ﬂ&ﬁateél {haptﬂ%{?ag%i;%%m&%f in\e'ﬁfdg

programmed to only occur at a partic i rocess 70

ar time eac ,
may sinply Pesgofa pluslityeakypss plegu. HET instaaps; élan emipdeémetdytha higadaptsignal
its transm gsi . y " i r. for .the
day. The troycrebftElc ARSR-aRtl on @Rk AE: KRS B P HeaRhothtic
of the rece{Ms8] powerOnoshreredied, the padeasiesiiinabis tentutiiinddto asetthia the sigrat h

magni t ude exceeds t hreshol d. 1 n _another enbodiment rocess 0 may
ot cal TRy gT A A 4 AP Mo b b B e O a8 1 B o
[ 0056] Dependidighver) tHeh@npbdtich&tlisbtdiné DGMeF Mg FRBAMSIRa iREINERSS the00

may thus either |oop back to detecting neia%hbori ng access points at
step 710, oP'BfGelEd- DY PEHRHITED SRRty OMpNaEER haehenthedeoapionaesa¢ing s

made. |f proeassHsPhceRtiniies pbeSIreR Haicadting 3AQW ﬁ%im ?%ﬁﬂgemg,&
determ ni ng whet her an adjustnent is necessary may al so é)epen 1
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 8235, process 800 then continues with an interpretation of the response (or lack
thereof) from the neighboring access point. Once the response is interpreted, a

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



on the particular triggering nmechanism For instance, if the
triggering mechani smwas based on a received power exceeding a

t hreshol d rocess 700 may be designed to nmake an adjustnent every
time the s%@ﬁ 0P E%hol d i s exceeded. However, if the tPCHESRO0NEILS
based on a particular time interval expiring, step 750 may have to
determ ne whether the circunstances eveyy warrant an adjustnent (e.g.,
if no neighboring access points are detected, no adjustnent may be
necessary). a ] Y

Franam Sel onpoaer Bty ebicdtth Bl & o AR PAS SRR L e
step 760. Orddeeantstenspissior peswB00f $oppctadks rrtaga cd:&tnae td sigp ml \gllftia@mleng

access p0|ntsa errin to Fig, 8 a fl|low
chart is pr (%L\I/rlr%le80“3"6frlqeﬁ|"rseil Irsé]flz{u?%amg% |3gg’( Eﬂt/ %@8?1 5%&3 povernAdIimegt
the transm ssitiime@ovey, pedce@rsoaesaﬁsrmf:pwyfﬁp gaoom a broadcast signal. As
illustrated rocess 800 be |n at step.805 where_ the broadcast
signal is rdW8iled. Habster 540, EIFTHnaﬁ’@néqp‘B?@rﬁ‘é? whetheidhe peighberisadcast

si gnal may hé&&s%%t@ﬁ%l@iga%l@dbﬁ%’deﬁy Tﬁlsrﬂ Q)%@urofor gﬁ&?cé: Whelil]ﬁl%t ance,
in an enbodi nent, the broadcast signal its I ncl ude t

transm ssi oRACIEEWENE pereas et dees it rashendre |ﬂ@hbt§1|al ¢vg‘faat: cBegiefgbboing access
oort aree  pEEnLrve S B ARA6HYY ool Bhich SRl b &SEndo proyice

ascertain t strength o he nélg oring
transm t t edardsportse omitic a&ln,teraiffest Bppeddifdg oviireazeminatiemadegniatep gt0,engt h

(5. 0. by pEPFOT RPN A 0P RS CLAH Gt o OB ER R 1158 e B Rl Eon

regar di ng t hgetsqobtt a2, bif ANSBIHSSARMIBRWSbWES at kRS 35 Oadcastl ng
access poi n‘iqg?or from sensory data gathered by the aforenentioned

speci al i zed lwar e. INPRYBY| PFHRETBT R Pap; Beoas with gestiicigsl 815
where an adjddgdismmk aﬁ%ﬁsﬁ&@r&?tWﬁHm' sScH B dihEl & a?ﬁc%@«ﬂ aQéES%lﬁbqnt%zgznal

strength obtained at step 810, it nay be determ ned
adj ust ment V&Y s trapfanessmiaioyef basgd on pescenngenation o§i hnahmbtrroéneprby baes

not exceed e u) | ude

mai nt ai ni ngal %‘Js?l ?ﬁ?%%hM&E cg\t/ﬂél’&%eﬁ%%fg rggeé%% '%éﬁg%ﬁclﬂf qogﬁ"\éﬁ”ﬁ@d

ot her hand, aamzad]nw:fﬁamdﬂ)yltlsanearbgeudsermmsary, process 800 may
proceed to 820 where the acce i nt conmu tes directly with
the nei ghboﬁﬁ)ﬁgl acce\;Yg BB e %ﬁ%@i‘ﬁ‘ﬁ%ﬂﬁ‘?@é’ﬁ GAd hﬁgtqnﬁ‘&eﬁ% 1sieping to
instance, atheegweBik Be@tordshehO &idTRBiire Ahyde GRERIP RlatHable AcHEQHBBREhd T S
transm ssi on power so as to_avoid interference.” At step 825, process

800 t hen coRSEAUEPIIIRIGR T Atse FRISICHOPdNest: kpoweing @&p@ng@ﬂ(e@ﬁrelaa@wed
thereof) frmsidptdgit® QEP[Fas@&a@tﬁpfeﬁ% sPOhOLell $RGEfDEr trh@%gr%}ﬁ Gaée%tanon

interpreted, a subsequent adjustnent determnation iI's nma
830. Here, efinlsrajiotisyan wramplsnthe EMW%@O%@EM mflgple bﬁfst%ﬂonﬁ (e(gn ombe

nei ghbori ng; 3¢ eR%%; [%Ql?ln t basé}géng aathd e E% I+l tﬂetug\é\ner{ltlf:vrmg dE{e g%é

transm ssi on power . 0, I’O’CESS %IIIV\Ihere
t he current ptptmgmu]t@iﬁdiase ﬁatrms O rhnedamd:-&mm&ﬂ assotiatién)iis cldﬁi @oLigd
that a povve{ ’819]] ustr‘r‘eI is . still neces {gy ﬁ) %cess 800, continues to
step 840. 00 n general, varying power eve 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 cach basc 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 cach of its ncighboring basc
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 basc stations that arc ncarby but do not share the association list, for



10061] At step 840, a determnation is made as to whether the

nei ghbori ng access point should again be contacted. This may occur,
for instance, when the nei ghboring access point does not respond to
the initialOcYWEDS The nei ghboring access point may R&V&SHIOYB0SENt
a "counter-offer”, which would require process 800 to provide a
response to the counter-offer. Depending on the determ nation nade at
step 840, process 800 may thus engage in a subsequent communication

with the nej & '1{@0@8%@%3%3@%&1?%%%%%%}‘6%96 i ef%ntqgéhﬁfqa? 1955%(1 on

transm ssi on power at step - N ano er exe
enbodi nent , SIMEWstlatmm@iswbt:mhmdt ri cted associ ations are

vary dered. kP! 1 orf R B R B o RS b obas: Rlrnsicn SR alfhder
of nearby basglestmeéd Dnscortidiee sitheagids aspdets ivbiosTicd hrludaigenkigple gells:

recei ved, an | ev of re rlcted som ation afforded by the
nearby base® ‘g{]géqzo IM[%%G@T%”@&@“&E%%‘E? thatpeighbprne Q%9@%§969§f§1&are

readily det gigruped ﬂﬁoété&ﬁ;ﬁ&!muﬁd&r} F&gmﬁ%@'th&&;})ﬁ Qiﬁotemﬁ biidndl

feature may be artlal y |ear nabl e ‘dependi ni
i mpl enent at i%%feffme §€tWieﬁl swi@m@mﬁmm bawmpngm\mnghhommeﬂesE@@eﬂ

allowed to _ 0 Lo 18 ,
boundari es g?f@ﬁ %r rent %gég%&g?ggf%cﬁgo% chrrll[? g]r?l 2%1'[3“ %V%soqz)ﬁcne%?llé% dgfl
t he sanme houﬁ@mbmlcthebtame(NmIl) el witthawesestbast(Nesar(decells witb i@rd that he

| ower | evel nt, ,and other in the upper |evel) d this
Wit entar | SIS Phgy At Rre e e sekBrsan BReh 1Re A RESerisb ac
associ at i onjirst fecedrOgeopI D0, Bbdécynd §RBALLOr DONEIAH a tMAT $4L106 sBQYYEIT 914.
| evel s vvlthgn t he Cé)nt ﬁXt of base stations havi ng restricted

(v

associ at i on52GeFotBe { eVt Iy VPrRectodiouBdITy sronsRIr bgundest Hesion i r st

a list of bamedictldatwohiidlenpRRlcs.the sane association |ist (or at
| east a significant subset) with the present base station may be

i dentified. [G06%k f orSestos howwew rsgiany mavide pothatial fquIgnaitlht@rfcnemsm t
pOV\Br l evel ét&reé]pﬁ a@t&ﬂs@ﬁ‘égg QSC%&%BR@H‘I%%{@%E n% sect I'SOIEIIHQ Odl ment !

if transmt power I veI var power” T'evel may
al so be br omgoastts a kdoam baumiarﬁmgmn bgmeaesaoroamem ﬁndp;emef nof2.daelipf

hb h
St at | on' nmy BESGDY SEeRh CPUR mHF bk telpr BT o ol THEAF et %B0ce.

station in tdpeestrtsi sectod bahddarnagiv BeteRBOHATR MY 914 Md RctbeEPEEtSihPap@se
stati ons that are nearby hut do not share the association |list, for

15 exanpl e, <5tk s%éalr%rldﬁéaﬁé%téfeftqrh%?fetoaw%@é@qoeé 8565, Seai0ng ORérand a third

techni que based i lsnf:@zar YIThd S8R tsH 2QoPEoudld
[ 0065] Referri ng negt to Fig. 9,5(3% exesrrp a(r)y cormr'%lhl c(gwe(t)‘?(]eeélysg%t%rnll 900

922 and sector IT 924; line 930 represents a sector boundary region between sector 11
924 and sector 111 926; line 932 represents a boundary region between sector TT1 926 and
sector 1 922. Cell I 902 includes a base station (BS), base station 1 906, 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 306 via wireless links 940, 942, respectively; sector I1 912
includes EN(1°) 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 I 922
includes EN(1) 936 and EN(X) 938’ coupled to BS M 908 via wircless links 940°,
9427, respectively; sector IT 924 includes EN(1”) 944° and EN(X’) 946’ coupled to BS
M 908 vig wireless links 948’, 950°, respectively; sector 3 926 includes EN(1°") 952°
and EN(X"*) 954’ coupled to BS 908 via wircless links 956°, 958°, respectively.



i npl emented in accordance with various aspects is provided including
multiple cells: cell I 902, cell M904. Here, it should be noted that
nei ghbori ceI | s 902, 904 overlap slightly, as indicated by cell
boundary r‘g YOYEH thereby creating potential for si §RAUS2009/030543

i nt erference between signals transmtted by base stations in

nei ghboring cells. Each cell 902,904 ofsystem 900 includes three
sectors. Cells V\/ni ch have not been subdivided into nultiple sectors
(N=1), cell e

sectors (I\I>§gd617 e aI S %gigq bﬁlwﬁbg%gglre%ﬁ%}%% @% lgtﬁg'?ﬂ;%éstgc X
Cel | 902 i n80udelsBAM 908stia sgwbdklinks 862,004 | re@tOvely. Séxtwomdt r@det)ﬁﬁl,s also

sector 912 third tor 914. .Each sector 910,
912, 914 hast p\%\%dqse Fe 6‘88"1‘“3‘?@#%3&%@“%&@%&&#&? "PeGPon i s
shared bet waﬁmtemmtead;nes; ftiters @l MidSthe [MIQH&] REG w6 kIDUREAr Wetualt RIS
provi de potgg%i gl far signal Jﬁ terfe nce_bet ween S|gnals transmtted
by base st atPofg®ifeHEy Mipos+ &f@@t&t S EpeTeeng 19 ds. ¢ ESen?3$ maxkect or
boundary r egiRRsPRIMBANMASRLOE trtns%wer%@q/eﬁ%t%cetvtr 9él%w1tétég§ %Iiﬁ’lals,
represents a sector boundary regi on between sector 912 ancf sector
111 914; |i &g BP0 Y Bpmesyenes throyebts@tcnbﬂeﬁﬁ)rﬂmémayrcegmmlq@etwvewelssdm@s
11 914 and I S fir
sector, sect’v?)ttﬁ %982% 3&11.19% glgggléélglqelc 6(?}1%&3 g@t\%g&?ﬁnlﬂgg%%gg gﬂc Wtrﬁfcss
sect or, secteominals] (W29, e.tiEe(1928, repr @semirscate $iic bt nbdusndar ytherdyTon

between sector 924: |ine 930 sents a sector
boundary red) Sgﬁteb@%\ﬁé)éﬂmgzgts’@?e‘? %6Qjﬂa3ﬁ§? 32‘89’0%' ﬁe%%' pE1d/qringlwagly
represents aoddREO0MTY, & £OEN(1)1086 nREBe 5RGLOEoThhhniSdBnafeli&e §hdras belP22.
Cell I 902 |Iy11cl udes a base station (BS base station | 906, and a

plurality oPhQiy PRBERY delErgysinss &t’& Witsless mpdegnppete.g Respegtive base siplggns
1910 i ncl Ud8&fo§ﬁl@bneg§ﬂ@s@ﬁ@ocﬁ%ﬁ%su%)’§dl%%ﬂt ﬁ&hb@f&%e%@tﬁp&@ﬂg&f‘%&%d@ss

| i nks 940 respectively; sector I ncl ude 44 and
EN(X ) 946 Seupghemcthed ngb%d for alleviating toyes dnidnkicreingdie toBhopping in the rest

ot o to BOSRERRI! L, BHEuLPRMES Bl PR R ) 25

Simlarly, aéalst:t allb&ién m@dtoddkmgbaetenﬁnmaumed}dn%&onamd basep;tamr)a,la &y of

end nodes ( a ector.92 Sect or 22 incl ydes
EN(1) 936' aHd SE}\‘@?G‘ B%@Ss%%‘tfépe‘a%%até’é tth‘ég‘*é“‘tﬂeéo‘tﬁf’ fhaf ey o gpploy to
940', 942 rd’c&S@&@tB bv@informaeed Arspdifi@@dp-knabdlgesodsNThe lon84dbseand
EN(X ) 946 led to BS M908 via wireless_ [inks 948, 950
respecti vel § ftrt $HueRcl BEOPHRICctFd el 2ppqrdanye it vangyg ageity spyeut inter-
coupl ed to e%o%gﬁdtﬁt@. Wit i i ,

[ 0067] System 500 al so CI ncl tﬁﬁ?cg aﬁgfsmrg%%c%vggtg&smélﬁpgﬁﬁb\é% %CJFS)Y&%R
BS | 906 anwap®spilpggripazibneithiorhe ¢anteksofogiulaosade, tdstodetappmetipted that a
Net wor k nod odes ot her
base statio SU.? %ﬁg@e\%%}ﬁ?%‘é%bﬁgb e%PQE:l%g%)Iyg'r{qéVw oriaancle th alsgects ot G
and the Int éesnlebcd\heeezmetvxbrk link 966. Network |inks 962, 964, 966

may be, e.g i ber Each .end node, . e. 936. nay be
o Dot ecs skl Dol BE) Dafifgret ap SREE DGR 20851 f0% o a8

The wirel essariogk aspraatls SBa@ sehtion Ebtt(ll}np%ﬁenmwnm‘ts@ettanédabi&hseaﬂétc@éﬂv@tﬁ()
and My co nicate via wireless links with the base station in the

cel | in whi diferepbloprsybsctalipeation sgauepres serataier yspestise diffeesnhsentar types

(W's), e.g.
s 5,9 oM. 4 O AR M L 00 oo s O

906, and/ or sxsEemioifagee 960he ssdeOIQIOOOEN(hl@%Q?s@emyIQﬂé mtutbhmtter
conmuni cat i h. as I dat,a_assi nts
o ol 20, SRSy 7106/ £50PE) dn BARNGE PEIAN Mot iRy 1D
subset al | ocatpledriogesienty a bds f(f(l@ro@nﬁwimehhmd)uﬁ@rcnichte 1802, i1p8K Y 00&Q 11008,

periods, fr g fo']S mrgjn'/tmt%%hgnrgéldg a%gadfin onnqaltl!m(ljcat Ing tones and
[0069] Sectorized antenna 1003 coupled to receiver 1002 is used for receiving

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



17 each sector within the base station's cell. Sectorized antenna
1005 coupled to transmtter 1004 is used for transmtting data and

ot her signals e.g. control signals, pilot signal, beacon signals,
etc. to witRPYWILWE ninals 1100 (see Figure 11) wit hi nPEAUR209YI08E of
the base station's cell. In various aspects, base station 1000 nmay
enploy multiple receivers 1002 and nultjple transmtters 1004, e.g.,
an individual receivers 1002 for each sector and an i ndivi dual

transm tter 1904 QL8R RECHBlon spcgaﬁic ?gc?%% 9%“’13%5 qupiegjo%' e

general purpose central processing rocessor
control s opéraniter 1004 based Hr atnsorittib@détaund ethedigradst &.0n caftrobsignals,

nore routines 1018 stored | ry. 1010 and, i nments t t hods.
Do nor i abtorsgaa: Bt Heaty ToR edra ferfg i 1D CRE B ra i ot Sech
coupl i ng t heecBS oI HRBatetstRiohBrcehaitvasiond 4spE@s, bakGRSSn 1000 QA E emPHON

server nodes, g@c.,,oth r networks, and the Internet, Menory 1010
i ncl udes r oOVHIHNSTee418S SHE adoalinie grrmittan 140 e 8- pooroid ieeivers

i nf or mat i on | §@28r kg kdsSindat hakldG w&&ﬂﬁuéqﬁgﬁort%ééh%@t& %éet%gblfq@@@

i nformation 1038 |ncludin? downl i nk strip-sym ime 1 nformation
1040 and do¥y bple-g ongenpiat prnescicontral prpressmg (€ BU b sRyotassaril ARG cquitib)s
data/info 104

4 i pTo e i.fy. of: of _infor jan: W 1
i o 1046 antr TP Saien BB b Tidet duliof S peity bl LUPLTRES §Biegtf
1046 i ncl udesmagt H10048 mplementn e dfhdd®500 isterfi@r 1 00DpA@ERs a upinctdkon to
channel information,10%4, downl|.n nel infornmation 1056, and npde
i nf or mat i ono%%%?tw‘frédl?%s anﬂ%g‘eﬁg)%ﬁﬁ%?tﬂﬁ' a&%ﬁﬂﬂﬁ’?@éf%ﬁﬁ&“ﬁ‘%%‘?ﬁes
1022 and bas@v&tnalidspitc S oMbl worRsltahil e 11024t MaserySioad RdeOPRliMs
routines 1024 includes. a schedul er nodul e 1026 and signaling routines

1028 i ncl ud!® @didataeniogpaion 18¢9-ocati on routine 1030 for strip-synbol
peri ods, omopoml | 194ta /iR A dn0®2H i RNLABORRI Nehe! QYL slnget;agg&gfogr the

rest of sy peﬁlods,_e.g.,.non strip-synbol peri ods, eacon
routine 1033qufee Pepimaation 103binchdingdewnldeit drip-oyrbeol timerisfivimated A and

will be sen : frtransmtier 1 or..encody ri.or
Yo transm ol ikt B, bANAEIS EpBRP el i dRe i it
processed t hiuodighoftbec@d&¥T bdrthatbn:rETdiinfer1 020821 Wal N dwtb 1960, eE2ptsbt@im.
Downl i nk st ip-synbol . tinme.information 104Q includes the frame
synchroni z atw —glr’il%% £eacY ﬁt]rlém?c’r#bég f‘PgﬁidS‘ﬁ‘,iat% 8%% ﬁgmﬁlﬁ]g[%s Lpﬁgr sepigr 1D 1052,
beaconsl ot , ugtit dahideBmlfHnaGén WBHUUAGy Ik QR iRfbrARGhd 15a! fAthaR

speci fyi ng whet her af%}ven synbol period is a strip-synbol period,
and if so, HEMHRAOSF the strip-synbol period and whether the

strip-synbofgors) a I eSEhkinBI1AQiMudeLohhHARaliShstBSired @%2%1‘19%%@ station
h Do tone

1
al l ocati on sequence used by the base station. wnlin
i nf or mat i oncad@prautindsuded Badestatiar conral rupitinel 1984 anclki8s & athedwder module

[y eauency a5l gt ke, AR5 AL 80 102 o R UABSL R fG R

st ri p- synboktripayinbelperiadi otht hdrwidiak korantloseich bspphpeifinec] 032 lfstake fach

as sl ope, S!)P @%biopgeerfc()d& %qg.,sn%%tqt?{p-gyﬁﬁ)%l 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 recciver 1002 following
reception. Downlink strip-symbol time information 1040 includes the frame
synchrontzation 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



[0073] Data 1048 may include data that WII 1100 has received froma
peer node, data that W 1 1100 desires to be transmtted to a peer
node, and _downlink channel quality report feedback informatio

Term nal M9 IWIPHE a base station 1000 assigned | D thSFT’Ua@H?’?@?@S
W 11100. Sector ID 1052 includes information identifying the sector
in which Wil 1100 is operating. Sector jgD 1052 can be used, for
exanple, to determ ne the sector type. Uplink channel information

2l Tocat ed- by ESogt PRy SR e Gy ERIDOR i ARATRALS AR orkE0
channel s egm&hﬂls sdtof togasehsctd aﬂba:faltoe@tedlm theitripepmball peo&@nmﬂ ghdreell and
requests, r Co Each uplink channel
assi gned to rsﬁef? \falhugf glﬁ’ge OPFﬂ)ﬂdgx ?%%?%%prtpé‘mes each | ogi cal
to][le f ol | owjtg3n uplmmkl@nm]?ayﬁgclﬁeﬂdmmgﬁt WD?V\!I]DD hkshlekhaﬁ:da"romapeer
information 1056 inc ormation identi channe nts
that have ba%f?? gﬁ ?geaﬁ% b{})%sd@ﬁéeam ¢ transppttadgo é@%ffrywawa d gruBHe

i nformati Oncﬁéﬂnms\%ﬁ'ﬁ)&oﬁe&%acﬂﬁ%ﬂnhﬁ% treahinh CIreN30Neh bae 9RBaE Sodoor

user data. Each do channel assigned to WI'1 1100 i ncl udes one or

more | ogi capsstzsaés. thatidantifiss MoTul g0k Sé@iﬁhm HRO2Hogipd o nfemeption cdentifyibtte

i nfornati ongL
operation o &;ﬁoﬂ 1%8%%3%? rﬁ?ﬂeep, bﬁﬁ?%dsecg%)‘r &]%68%4(% %%%rhﬁ% goe{t(:% %%mn%lc’ fo
routi nes 108&ecmwmomnt thelsectdrayizabplisit @ttanmi uifoativn 10t mohudemaformatmn

o1 0f 0ol <. BRSUSUUATHSR CAREMBIY UL RS H53a B STORMH 120 AOnTTol ¥he

base stati ot s ! eplipR thfficohbasi &gbﬁﬁﬁ f&d datd, Qéﬂléa‘tﬁﬂﬁiphﬁl’cladmtio@ﬁﬂ@mels
e.g., signal, generation and reception, schedulln and t npl enent
the steps ofOrTFNCHBIRYE SHIQLHEEGEEPS eﬁon@riﬁuv%kphaawglrﬁwglﬁ%o Wil

signals to m(ﬁhaﬁ&sto%mﬁ@}ea ngém&eg hactt fagf%alstepe%no@ ?%ﬁ%}alnﬂ@hoppmg
sequences during the strip-sy eri ods. Signali ng routine

1028 cont r ob&uets. Hownkink eranadl mfe@@atmerloi@@zmmlnfqrmsh@ed@w&mgo_m

1028 15 r ospunesisp et it e ¥ nERAAR M pecl I 1D PR DALY

1036 and contfomiatmmfooWﬂ"ﬂthl@(h €. gTaitnwnhnlleeﬂﬁc ahdnpeldepioents SutusarelathOFach

constructs the it n set t i strip-s ol .period using
Che et hod Or e SedbRSlentodfnl T gt oBaSi TR s ot 1 e
strip- synmbokolloiwifgs 4 ﬂtfvﬂllﬂqﬁ‘ﬁepyﬂﬁl%he@lﬁﬁic@r Mode 1¥5Znatibh €0 s aknfoBhi&ion

subset all ocati.on sequences wi he different for each sector type in

a cell and Eﬁef“f‘@’f”@ﬁ‘ﬂe 1ioiF of arraignage it ! EE0 S8 siave: WS 92100 recei ve the
signals in {gpg4ptri p-SyFRGhicRRME ASinéd M 026 CONEAAREDaVE dhtichNeod W foltk
tone subset all ocatl on sequences; the base station 1000 uses t'he sane
downl i nk t omeriesg bg@muawt@@appmﬂ@équ@m@@nm VOIS COMBIUG SIS DEOtOdRS.
transmttedpgg gggg e
1032 constr uc C[:?{Utﬂ wzét%enﬁsgggo %éhggtgé b%@ Sﬂﬁ&?ﬁ@ﬁ) t{)’rg? II“F&HI

i ncl udi ng doasid baskst’a‘mcnefunctfomlrmﬂcsmﬁg mgaﬁl gmdmdm\mi nenépnoh],anlmﬂuhng, and

i nformation, 10 the s ol ods ot r.than the strip:s ol
bor 1 0ds. T Bmrblbe s oY Bb BBl BF e Sttt SRS ae
across thc seeleey @rrihaldusiey the tcﬁeasa@sat ﬁlﬁiéhmdiﬂseéﬁﬁées&&ﬁhg HeStdf1§/mbol
transm ssion of a beacon signal, e.g., a signal of relatively high
power si gnaPef&Slﬁcentrat ed on one or a few t ones, which nmay be used

for synchr 0;00?3} I On PUERASE: §outﬁc 9028 Eo?itr%bé QE&E&FH&%E of R@c&&%ﬁz Wil g

structure of the downlink signal and therefore the tone subset
al | ocat i on deepdemide? wid ansestpred 004 witkiis mcpfi@r-@llﬂ)t Theotigriding routine 1028 is

[0076] Fi g. R&rL b‘r'eséorn b A yg%@rﬁ% 5&%&%& £t§ 103 \Oalg c%ﬁ &1 1?&‘89%?&011

1100 whi ch ca as an e wr e ess erm na
nodes), e. ngncEsN@)i@t aQ@ﬁtmmlfouhh@l@ﬁ%Mu@@@heSthbsm ththusc@m ANtripl ess

term nal 1100 I deno usmg the metthgd of't ete)issp%tct a?aldlugglgtdgtgpnfgﬁﬂg(? moﬁ;ﬁmgThe
downlink strip-symbol time info 1040 and sector ID 1052. The downlink tone subset

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



term nal 1100 and inplenments nmethods by executing routines 1120 and
using data/information 1122 in nmenory 1108. [0078] Data/i nformation
1122 incluydes user data 1134, user information 1136, and tone subset
al | ocati o Q&YHEHEY i nformation 1150. User data 1134 n&§TiUS0YPR4S
data, intended for a peer node, which will be routed to encoder 1114
for encoding prior to transm ssion by tygansmtter 1104 to a base
station, and data received fromthe base station which has been

processed by, 0 i . mation 1136
el udes. upl UBe At e [y e SRRSOk shp bl R

i nf or mat i onaccddance withibaabwhink tnfiosubedt iabocafitd Squbase tist lasé etaridnld 000

i nfornmati on sect or 1146 i nformati on
Tae "opt § et e BE bR RO ed R n N BB o e B

i denti fyi ngtrbmhiméd @gmrsnenm segitiiRitsnct diatata\hepliee foudss | @rednddica
i ess termnal 1100 to use V\hentransmttlngto

base statio [ WII’

the base st gwﬁ efroﬁ?Rm&ﬁ%ﬁ%‘f% USHY QETRHS 1Rk de ik itene

channel s, dﬁﬂd}rﬁﬁtﬁ@ﬂl@@' hm&@ﬂ'ﬁlk QﬁanQQQHfb%§hone10@6 fof &6 Eol?@ﬁtﬁﬁ%%l&ﬁer
power control channels and tim ng control channel’s. Eac

channel i ncthgad siresysrbolperods.oghedavorink daiedetts hoagmgamu@m@earfem | owi ng
an uplink t u I

Gt forent boemadRed BoS AR ofKEYBLIE ITREL B SRS D dhRsion
cells. Downbf nbcactrasigrell, ch:,faomgrat vﬁmlamieﬂﬁhigh@bwd&égﬁahtmaratatmn one ora

i dentifying dotvvn m? ghan el rrent atﬁ) have been SSI ed. b

base stati o't oA " HEEH S F"ﬁ rtoﬁlé USRS} F@n ahg t| ng

dat a/ i nf oi NMBtine ey VhcthiOEr thmmﬂinmslgamma@iesefmxhd fohd M@etdgmhbm k
traffic channel s and assi anrent channel s, each downlink channel

i ncl udi ng offIUBICE HEEeIPati e ar uigriot bawpdatsl ogi cal tone fol | owing a
downl i nk hopiazgg SequERCE, ilWHatl ah éxa%ﬁm@%@!abszt@ﬁm{%ﬁt(m%daaﬁho%%Qéhor

of the cell. [0079]User info 1136 al so i ncludes term nal
i nf or mat i oncanibeAseis anhi ope obthp adrsless tarhionls é@@mgd@dqgieﬁﬂ(ilii 93fat)f tha,

base stati 05515{[# %a S%B%HILF%S%:L reYX% {%annglfﬂtob‘i %ﬁlﬁ%}t&g th%g rg:eI sfu scet base

station that s est commini cat’i-ons sec
info 1146 whlichtierdenudntese sThevaredpe eithinel Bl@ﬁtimrludaﬁ a tdveiverel lloz\mﬁfcﬁng/ﬂ'

1100 is pre entl a onIDl ovi des a | ope
val ue and sg ryllﬂ)?l n agsﬂgé?@4d(}‘f 88 40 JKCESr ?%&éﬁocteﬁ?é ﬁgﬁ@n el I
sl ope val uenﬁﬁﬂrﬁHQBWh1¢HHi8Xodedon r Bg 2 bEE U] B vEeKhi¥E HeQRROROPPI NY
sequences. Mbde informat i al so included in user info 1136

i dentifies %ﬁ@?lﬁé#l%él%r1&%élqgscapﬁnt§%%eﬁiﬁfa@nd HéPranatipn eAn aRteri
mode. [ 0080] f3nRed hs&kivitld SaisifRh 58&%&% taﬂﬁf%}? MRk &&e%@csg ReLHdES

downl i nk strip-synbol tinme information and down t one
i nf or mat i onisrespicd PIwpaivenkk 1 & rAIpargmdﬂOi uwé f¢rﬁfanﬁm’ﬁ1ungﬁﬂgnﬁt55egb A ude

the frame s ch as.

supersl ot %egg{gﬁ&} @? yoangﬁé{lfﬂ we%ts : {E‘:I—[R Eércg:uple oortrrra:atsnru T E}‘Pcf

i nformati on[0Feéci fyi rthewhnetehser 1 D6ge.gen Wrobehia @uration af the wireless

strip-synbo eri and i.f s t he index of the. st -synbol period

and whet her%efjrﬁJ ag@gpﬁl}@mwer&mﬁgﬁf’@%@i‘Exleﬁ‘ﬂmﬁé?‘?ﬂne’f5) %%ra&ﬁ(??ﬁl% t he

t one subset dahigeatation 1 SEXjdene®H$Eds. by the base station. Downlink

tone info 1154 includes [nformation including a carrier fre%ue ligé,
HEs nd

assi gned t ol %l pase '2ataintemation bl 27 ipgudes aser defadddbrisy pfor
the set of émﬁném%taﬁoéaﬁoﬁ)?cq@&dc@%%I%jatibﬂ if gt? 2 HQa ?ijﬁ{l Reklods.

and other cell and sector specific values such as sl ope, ope |ndex
and sector €4ipantended 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 1D information 1144,

scctor ID information [146, and mode information 1148. Uplink channel information



21 100811Routines 1120 include conmmuni cations routines 1124 and
wireless termnal control routines 1126. Communi cations routines 1124
contr ol tﬂg vari ous_communi cations protocols used by WI 1100.

Wrel ess tePHPRAPEodntrol routines 1126 controls basi c RGTASREYE30948
term nal 1100 functionality including the control of the receiver
1102 and transmtter 1104. Wreless terggnal control routines 1126

i nclude the signaling routine 1128. The signaling routine 1128

i ncludes a t : i . i L R=SY I
peri ods: and i ear Emy AR BE IR ek ORa bt B Gred
for the resbyefaspsiion fperirdes termimgl ] 10900 ust whep-tsypmmotingrenholshse stitore
subset all ogat.ion ine.1130 uses er. data/info 1122 .inc|udin
downl i nk chg'ﬁjtrllle Ckllaﬁll?) %ﬁ%nmél i‘%cn”C%i‘ng,%‘ %%2‘8 Cl%%ng?l?’o(iﬁ:gllcﬁe&m’ bm‘ffﬂﬁ& C@?‘g?e,ls’
sl ope i ndex candegestichintiispgywed dohtebd Witnhelk abdfi@ingRbakdRhaBls 1 E3 dplink
order to generate thg downl i nk tane subset allocatjon sequences in

accor dance El“ﬂelslﬁﬁﬁ SEpeet @O’Ei’rjrﬂgif)f%&%%c lagigg!jeng fﬁlé?‘ﬁlng FRHRIHk PR
from the basgpgh@idghce. ﬂ@ﬁpifi‘lﬁ\g@bﬁiﬂgseﬁﬁ&%eﬁéﬂe ARk Bet%ﬁr?éa@ﬂ sE@ift 1 ne

1130 constructs downlink tone ppi ng sequences, using information

i ncl udi ng d&WSIOF Ak Frebetwics rdisesms pells] Bownbink clpongl|infokmaivarin &9 includes

i nformati on; k140, ol . Lads. .ot t-han.t. tri.p-synbol
peri ods. To}lnéf suﬁgfé'?d cgf‘ ocggf%é) %ﬁl]}? glﬁa'lth Pﬂgéﬁ%ﬁl%ﬂe&ﬁ&éﬁcggﬁ%%d%ﬁ whIE
processor 1@dn fosWilise o fa usketvbemthabasahetiomisdraosmivdrigatatdinfeesatidneo WT
wreless term 1100 is tp receiv ne. .o e, strjp-synbol signals
fromthe baggadg'?%?W%W%?b@ne%%aydﬂ?mcﬁqfotw&ﬁ&& ggﬁ%&&?%h aﬁ@éﬁiﬂ?ﬁle%ut i ne
1130 uses achamnelsssbis édwitlink @aaineDifcliiging bh©8: mék 05iGcaldnd, dabll R s
received fr t he bgse %%%ti on, to deternine the tones in which it
shoul d t r anSHOP I AP RS NPRPIBS EFaYFICRoY Ck S empthsenjzed DGR ehSectonns
functions dggGeijbed nay be inplenented in hardware, software,

flumware, or any conbination thereof If inplenented in software, the

functions nHP7BE st orléser dHo d#3G Flemisplirdesdenineg AD dxformmsionr] 1 fhmeich is a

instruction [sTaTo [ : . I i ter:-readabl e

modi & §nel udss Barh s anenl Ep TR AR TR T ch 'R

i ncl udi ng athy spedicbast btatiorf el Wilthas esatisladsbemmunicatomsoniiybed seplo® b am

from one pl ace not her... A storage nedi a.may, be a i ] abl e media
RS L LR 8 ehiiics i P A® il o ¥ W s send”

that can be access

limtation, losued Bevaptitiern 1D ¢ aiahibeideRdicd sl vERTBAd &RtoRIMinfRIM 6
EEPROM CD-ROM or ot her. optical disk storage, magnetic di sk storage
or other naffR¥dEEe seHr é‘tﬁgx dai hesell gereypueing sectordpiarivRaTary easedio

used to car §fivRliofRhSind @%u%ﬁ‘&spme HRGRAEN 1| ug N1 iB&ﬁéEéHIB user info 1136
instructions or data structures and that can be accesse y a

conput er . Aldsgifiggrhetsnthe VT dh01 is ipyleqpendde. held mode oroompdeer - r eadabl e
medi um For exa ' t iSetransm.thed froma ..
websi t e, sep\(l)gg}, or mczit. grShésgér% gag)fcr)'tfr gﬁ%ésﬁ%oéﬁl gtl%n?aikbérfd%dg%?%","mwikber
opti c cabl estripwimbaldinmainformdiier 11k asdibsenlinkeond infoem4dal )154 0Dowhligd €SS
t echnol ogi eg_.such .infrared i.O d m crowave,. then the coaxi al
cable, fibel rl%'ﬁwl%&clérﬂﬁ 1850%1@[ @ggb‘é‘i’h}d?’qﬁsg%m%? TPRIZAAD S{TUEHTfo| ogi es
such as i nf mésedtion, 36ihoas tRNSipisot, BeRYasIaE end Wghsslathdtiretii@riiglbhRhd | on
of medium Disk and disc, as used herein, includes conpact di SC@é'CD)’
| aser di sc, NOPTREA SRIFEHNE Hhethera Sivearsyabp] reriaf ste fvEymbal pepsl 2ed ¥k
and bl u-r aysodtGn e enc Sk Sy sl a&rlkda #nf Whelfﬂd%e g@a%g@%@%k&@hik% point _

whil e discs reproduce data optically wth |aser I nations

above shoul '@ tamsse B tpreiubspé dllagation yequdnee ssed by thof basostpiinre Powe bidkafohe

medi a. [ 008; : ] i : ce Jplenent ed in. progr code or
code segmsn]éﬁ io?/\plﬁ? 1% %%e‘ﬁ %@%ﬁ?@é@g@% %?Fe ue§18 &G n@g&gﬁ
represent astgrongtdunnmperaanfl drrqtdnon pf @nes, byt thgs& i tokc PUlBEE &be dlocated to

routi ne, a subroutine, a dule, a software package, a class, or an
Y Strip-symbol perlogg? ancli other ceﬁ anc.ti Sector s ecﬁll(c xga?ues suc% as slope, slope y

index and sector type.



[ 0084] For a software inplenentation, the techniques described herein
can be inplenented with nodules (e.g., procedures, functions, and so
on) that performthe functions described herein. The software codes
can be sté?éaoof”ﬂglﬁ%’nory units and executed by processoFfSTUFHE/ARMEr v
unit can be inplenmented within the processor or external to the
processor, in which case it can be conmyni catively coupled to the
processor via various neans as is known in the art. [0085] For a

har dwar e i ntati : [ OGERS i, : : i

Wi t hin onengir@?rr;re ap |13%1{?1622lspec???%ll%d%{égl}sgﬁgaggf%icﬁﬁ%ntgrsm%ngCs),
digital si gt&aﬂniq@k@m&ggménqsDS%)Cordlingilitaions'rcgpﬁad:s PRdcessil iy vdevices
(DSPDs), pr | ogi ¢, .devj.c . field propgr bl.e
arrays ( FroAyUESiels bERSIASH REREHD™ bie S P b B Ton s 926
M Cr opr ocessatts]s asbheviretdsetmmal 100 Mintcsiontdisy Gokdinkohq@hirol dhthdr@ceiver

functions d riQed herein, or _.a conmbination fhereof. 23 [0086]Wat
has been deii@i”ﬁ‘g AaPoE ﬂrQéi E%léeée%;(eéma “sonfff’{’i?ﬁ%n‘iﬁrl_l%mémde the
enbodi nment sgighdlink$eutBt 1624 BR sigh@fin fhd] 2SLRIHRS § FdrRQUBNEL b cation

concei vabl e conbi nati on of coggonen. s or met hodol ogi es for purposes
of descri bi Hytinhél 3¥ffer bastiprynbal rossstindentosher Bovnlvkeons allpeationdopping

skill in th j i nati

per mut at | onESp v RPyiot B A SRR o o S S ARl o b
descri bed enlbwdiioreotidncalld0ustsencietitaiofceB? avéndalg dosudink ahdaneelat i ons,
nmodi fications and varjations .that.fall within the spirit and scope of
t he appendeﬂi%% ar .ﬂ@ﬂﬁﬁsﬁéﬁz%l}gﬁ, mtf%uﬁee'gxflgﬂ? "@ﬁ%{%)ndtsﬁ(éw‘itg??nang
"includes" downlikdonenniinbtyn 11158 idl@tlai tb @enddas tei ivinink @he bliRetGl BE4MBn
such termis intended tqQ be inclusive in manner simlar to the term
"conpri si ngﬁeqél%ll%%{‘fi‘r?ﬁ?‘?rg?“ﬁa"’V“ihéo?’ﬁta%’reﬁtﬁ é?‘gﬁoﬁﬁé Feegivpt dfe Hanggnitied from

transi ti onalheWagetttidn 2 Ot R il 308 Aﬁ)cévlﬁﬁfhoﬁﬁﬁg kdutint B30 QLTS

"infer" or "inference" refers generally to the process of reasoning

about or i nf@¥ilinkdorsthepeimg sequeress.sipigantormasiipnienhrding dovaimk dencuser

froma set gf i : i . )
i or once. oo RRRGE Y BRARIGE RS oL Au TS, BIRE Ui Bigus gt
or can genethat éeatrpr-ginaivl bériogs dieet suliput dllopatoueoutsit d 86 whkoexexadple.

The inference can probabi l.isti.c-that i,s, the conputation of .a
ot obabi 11 Ly Reer e g der S kRt et SRFRG e Smifh
consi der at i 0OI00GE todk@tdveadit oo wid SripsihBslenaels Ciam Wb S&elsefier 90® The
t echni ques er'ﬂ)l oged f or. conposi ng higher-1level events froma set of

events and/ BPHAPRE. 2ISERIPNIAPRIE FRENT E0IUSES 4 19m¢ FHbsEgHetaiaR fHIsHonE new
events or agbh®Rgh ifMAion lceRbd RERELY S SMESH, B ANALRHe AL RInedinoNE it
data, whether or not the events are correlated in close tenporal
proximty, #wyldifpesmient he events and data come from one or several
event and d our ces. E LR u ' b S

applicati onfbtot9 %1]2 ter ﬁéw%%ﬁ%@%&%ﬁ@g rchS)fhél?aﬁs” ggg?ﬂécﬁloﬁp%ﬁgﬁfeﬁén 8lyibl?e
ar e i nt endetnlonereddein htelvars; sofpwrtre rfirmslaat, edamgrtoibynatien theeof, hidr dwar e,

firmvare, a.cqnbination.of hardware and .software, software, or

Sof twar o | nERORT SOpBeRG Rl ARG RSl bR frer ¥ ope
limted to herdigstrudiiPpisae @6de dilddtniiGitdtcalaPle aRaRs0 CondpulRi-9&assOmedian
obj ect, an executable, a thread of execution, a progra and/ or a.
conput er. BYClRESs toth pomRRdsTSioragsmediioind cAmMIBRHORESA MRS Y Sredim

conputi ng deyi GeiliaRd tahEeCaRYIHp0G: ﬁ%\gia@@fr&%n@?la@e HATBABENk st XY OF
more conponents can reside wthin a process and/or thread of
execut i on amgdia muyvgenearailgbla media theahn bedrcenedbiea eomnplitre Byavey/ofr

di stri but ed hetyween: L aiBR EalC fers, %i ' dgg

conponent s %aﬁfbekec ute ?ﬁgrh \iasﬁ? o%?ﬁgoenﬁ%daeéig?]%gl acg’%l g&hn}vjsr]i I'a ﬁavli{(n)%&’

vari ous dat BEBRONG CI-BOM tiostbe dphien! etk stofdpe, magmpanéink stozga or other

conmuni cat e . . . X
magnetic storage devices, or any other medium that can be used to carry or store desired
program code in the form of mstructions or data structures and that can be accessed by a

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



24 by 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 another conponent in a |ocal system

di stri but e80T and/ or across a network such as t h&CTHSEOMRIOS t h
ot her systens by way of the signal). 25 CLAIMS: 1. A nethod for
facilitating power control in an accessypoint within a wireless

envi roment, i ncl udi ng: detecting at the access point a

e acoess sarnfe dr BO M RAEMRGoRM! FREEShPELARS LREE IR0 &
poi nt ; usings ceiahcatiln gibebergiedalir, tvistsit paimdigaalsulpnribailide (RSE), ui ng
(e e Bl SORRL09, T le B0 50 BB PR ERSpL g8 ieess
nei ghbor i ng ﬁbﬁraﬁl)ﬂmcstﬁ%mi_s&d\{ﬁh‘, BSSat indickd . s begdﬂ;ldgﬁa’sl’sﬁtfﬂt istiirllﬂﬂ?n_ec':,[ﬂiﬁiri]o, agd
Teasage,  baBUHoNP aselufP e GRiRs aiscBiE Mistewddiicahioord e gnal
strength, tachfaes Eph@boRsd (OD)aEES Afc RPHBAL didc Bl $8388e HRE (DN FI0Bpy
request to decrease 't he nei ghbprl ng transmn ssion power. 2. The

met hod of cR&kand bluypediss wherndisks wrvally reprddueredntamagnetivalys wbile difcst he
nei ghbori ng.. M SS| , ' JJANNy ' [ :
nccass. pof i T GREruAEbAaRoNEh 1RGS, Co Rl e hEhpAHARY BIPEE Iidfhecd,
t he nei ghbowiithiy tB¢ speat oStongngprreassblanfediact i on of the indication of

et ghbor ng UBTkss pol i e g phEeR Ay BT i PEF R SR 1 cast

one of the dgfents Mehauld BSgpdrdchidd (hg al BdPeientva rae€sekitd fgeddoreda

fixed tinme i.nterval . . )
function, a subprogram, a program, a routine, a subroutine, a module, a software
package, a class, or any combination of instructions, data structures, or program
statements. A code segment can be coupled to another code segment or a hardware
circuit by passing and/or receiving information, data, arguments, parameters, or memory
contents. Information, arguments, parameters, data, efc. can be passed, forwarded, or
transmitted using any suitable 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
mmplemented 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), programmablc 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 thercof.



4. The method of claim1l, wherein at |east one of the detecting or
ascertaining is performed prior to each of a plurality of signa
transm ssions fromthe access point. 5. The nethod of claim1, the
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signal strength exceeds a threshold, wherein transmtting the
message, based at least in part on t he ascertai ned nei ghboring signal
strength, further includes performng the transmtting only if the
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poOver . computation of a probability distribution over states of interest based on a consideration
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,”

¥ Le

“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 can be, but is not limited to being, a
Process running on a processor, a processor, an object, an exccutable, 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
morc 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 structurcs storcd thercon. The components can communicate



8. The systemof claim7, wherein the signal the interface conponent
is configured to receive includes an indication of the nelghborlng
transn155|08 ﬁpmer and a location for the neighboring access 9
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instructions for estimting the neighboring signal strength as a
function of the indication of the neighfring transm ssion power and
the |l ocation for the neighboring access point. 9. The system of
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exceeds a threshold, wherein transmtting the nessage, based at | east
in part on a result of the determ ning the nei ghboring signal
strength, further includes performng the transmtting the nessage
only if the neighboring signal strength is determ ned as exceedi ng
the threshold. 12. The systemof claim?7, further including: a power
control conponent coupled to the processor conponent, wherein

the interface conmponent is further configured to receive a response
message fromthe nei ghboring access point, corresponding to the
transmtted nessage, indicating whether the 27 neighboring access
point will reduce its transnmit power in response to the transmtted
nmessage request to decrease the neighboring transm ssion, and wherein
t he power control conponent is configured to adjust, in response to
the response nessage indicating the neighboring access point wll not
reduce the nei ghboring transm ssion power, an internal transm ssion
power of the access point. 13. At |east one processor configured to
facilitate power control in an access point, including: a first
nodul e for detecting a neighboring access point, the detecting
including receiving a signal transmtted by the nei ghboring access
poi nt; and



a second nodul e for ascertaining a neighboring signal strength for

t he nei ghboring access point, the neighboring signal strength being a
function of a neighboring transm ssion power associated with
transmtting the signal fromthe at | east one nei ghboring access

poi nt, CLAIMS:wherein the first nodule is further configured for
transmtting a nessage to the neighboring access point, based at
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3. The method of claim 1, wherein at least one of the detecting or ascertaining is performed

according to a fixed time interval.

4, The method of claim 1, wherein at least one of the detecting or ascertaining is performed prior

to each of a plurality of signal transmissions from the access point.

5. The method of claim 1, the ascertaining further including determining whether the
neighboring signal strength exceeds a threshold, wherein transmitting the message, based at least in
part on the ascertained neighboring signal strength, further includes performing the transmitting only if

the neighboring signal strength exceeds the threshold.

6. The method of claim 1 further including:

receiving at the access point a response message from the neighboring access point,
corresponding to the transmitted message, indicating whether the neighboring access point will reduce
the neighboring transmission power in response to the request to decrease the neighboring
transmission power; and

in response to the response message indicating the neighboring access point will not reduce

the neighboring transmission power, adjusting the internal transmission power of the access point.



means for transmtting a nessage, based at least in part on the
ascertai ned nei ghboring signal strengbth, to the neighboring access
point, the nmessage including a request to decrease the nei ghboring
transm ssion power. 16. The nmethod of claim1 further including:
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9. The system of claim 7, the processing component further configured to determine the

neighboring signal strength after a fixed time interval.

10. The system of claim 7, the processing component further configured to determine the

neighboring signal strength prior to each of a plurality of signal transmissions from the access point.

1. The system of claim 7, the processor further configured to execute instructions for
determining whether the neighboring signal strength exceeds a threshold, wherein transmitting the
message, based at least in part on a result of the determining the neighboring signal strength, further
includes performing the transmitting the message only if the neighboring signal strength is determined

as exceeding the threshold.

12. The system of claim 7, further including:
a power cantrol component coupled to the processor component, wherein
the interface component is further configured to receive a response message from the

neighboring access point, corresponding to the transmitted message, indicating whether the



a power control conmponent coupled to the processor conponent, wherein
the interface conmponent is further copjigured to receive a response
nmessage fromthe at | east one nei ghboring access point, correspondi ng
to the transmtted nessage, the response nessage indicating whet her
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a second set of codes for causing the computer to ascertain, based at least in part on
the signal received from the neighboring access point, a neighboring signal strength for the
neighboring access point, the neighboring signal strength being a function of a neighboring
transmission power associated with transmitting a signal from the neighboring access point,

wherein the first set of codes is further for causing the computer to transmit a message
to the detected neighboring access point, based at least in part on the ascertained neighboring
signal strength, the message including a request to decrease the neighboring transmission

power.

15. An apparatus, including:

means for detecting at an access point a neighboring access point, wherein the detecting
includes receiving at the access point a signal transmitted by the neighboring access point;

means for ascertaining, based at least in part on a result of said detecting, a neighboring signal
strength for the neighboring access point, the neighboring signal strength being a function of a
neighboring transmission power associated with transmitting a signal from the neighboring access

point; and



25. The conputer program product of claim 14, wherein the
non-transitory conputer-readabl e nedi gm further includes: a third set
of codes, wherein the third set of codes are further configured
to cause the conputer to receive a response nessage fromthe
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POINt. 17 Themethod of claim 1, further including:

detecting whether a response message corresponding to the transmitted message, indicating
whether the neighboring access point will reduce the neighboring transmission power in response to
the transmitted message, is received at the access point from the at least one neighboring access point;

in response to said detecting indicating no receipt from the neighboring access point of the
response message corresponding to the transmitted message, transmitting another request to the
neighboring access point to decrease the neighboring transmission power; and

in response to said detecting indicating receipt from the neighboring access point of the
response message corresponding to the transmitted message, not transmitting the another request to the

neighboring access point to decrease the neighboring transmission power.

18. The method of claim I, further including:

receiving at the access point from the neighboring access point a counter-offer message
corresponding to the transmitted message; and

transmitting from the access point to the neighboring access point a response to the counter-

offer message.

19. The method of claim 6, wherein adjusting the internal transmission power of the access point

adjusts the fransmission power as a function of the determined neighboring signal strength.

20. The system of claim 7, further including:

a power control component coupled to the processor component, wherein

the interface component is further configured to receive a response message from the at least
one neighboring access point, corresponding to the transmitted message, the response message

indicating whether the neighboring access point will reduce its transmit power, and
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wherein the power control component of configured to maintain at the access point, in
response to the response message indicating that the neighboring access point will reduce its transmit
power, a current internal transmission power level associated with transmitting a signal from the

access point.

21. The system of claim 7, wherein the interface component is further configured to transmit, in
response to detecting no receipt at the access point of a response message from the neighboring access
point corresponding to the transmitted message, another request to the neighboring access point to

decrease the neighboring access point’s transmission power.

22. The system of claim 7 wherein the interface component is further configured to receive at the
access point a counter-offer message from the neighboring access point, corresponding to the
transmitted message, and is further configured to transmit from the access point to the neighboring

access point a response to the counter-offer message.

23. The system of claim 12, wherein the power control component is further configured to adjust
the internal transmission power of the access point as a function of the determined neighboring signal

strength,

24, The at least one processor of claim 13, further including:

a third module coupled to the second module,

wherein the second module is further configured to receive a response message from the at
least one neighboring access point, corresponding to the transmitted message, indicating whether the
neighboring access point will reduce its transmit power, and

wherein the third module is configured to adjust, in response to the response message
indicating that the neighboring access point will not reduce its transmit power, an internal transmission

power of the access point.

25. The computer program product of claim 14, wherein the non-transitory computer-readable
medium further includes:

a third set of codes,

wherein the third set of codes are further configured to cause the computer to receive a
response message from the neighboring access point, corresponding to the transmitted message,
indicating whether the neighboring access point will reduce its transmit power, and

wherein the third set of codes is configured to cause the computer to adjust, in response to the
response message indicating that the neighboring access point will not reduce its transmit power, an

internal transmission power of the access point.
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26. The apparatus of claim 15, further including:

means for varying an internal transmission power of the access point,

wherein the means for detecting a presence includes means for receiving a response message
from the neighboring access point, corresponding to the transmitted message, the response message
indicating whether the neighboring access point will reduce its transmit power, and

wherein the means for varying the internal transmission power is configured to vary, in
response to the response message indicating that the neighboring access point will not reduce its

transmit power, the internal transmission power of the access point.



