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[0004] More particularly, frequency division based techniques typically separate

the spectrum into distinct channels by splitting it into uniform chunks of bandwidth, for
example, division of the frequency band allocated for wireless cellular telephone
communication can be split into 30 channels, each of which can carry a voice
conversation or, with digital service, carry digital data. Each channel can be assigned to
only one user at a time. One commonly utilized variant is an orthogonal frequency
division technique that effectively partitions the overall system bandwidth into multiple
orthogonal subbands. These subbands are also referred to as tones, carriers, subcarriers,
bins, and frequency channels. Each subband is associated with a subcarrier that can be

modulated with data. With time division based techniques, a band is split time-wise
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[0007] Communication described above relies on bandwidth that is finite, which

has prompted the utilization of various approaches to extend service to multiple

terminals while maintaining acceptable levels of interference. One of such approaches
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[0016] Still another aspect discloses a computer program product, comprising a
computer-readable medium comprising: code for causing the at least one computer to
decode the load indicator corresponding to a non-serving sector with a highest signal-to-
interference-and-noise ratio that operates in frequency bands assigned to a mobile

terminal, the frequency bands associated with a fractional frequency reuse pattern; and
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[0024] FIG. 7 presents a flowchart of an example method for controlling power
in the presence of fractional frequency reuse in accordance with aspects described
herein.

[0025] FIG. 8 presents a flowchart of an example method for controlling power
through a serving base station in accordance with aspects disclosed herein.

[0026] FIGs. 9A, and 9B and 9C illustrate, respectively, a frequency reuse table
employed in inter-cell interference control simulations, and results of said simulations
for interference behavior and cumulative distributions for terminal throughput based on

disparate power control schemes.
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firmware, a combination of hardware and software, software, or software in execution.
For example, a component may be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component may be localized on
one computer and/or distributed between two or more computers. In addition, these

components can execute from various computer readable media having various data
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wireless termnals, and with ot her base stations

tormalsh ashw Kh ather hesewsiont triowshi kagkhaghnetyigek communication. The

base station may act as a router between the wireless terminal and the rest of the access
network, which may include an IP network, by converting received air-interface frames
to IP packets. The base station also coordinates management of attributes for the air
interface. Moreover, various embodiments are described herein in connection with a

base station. A base station may be utilized for communicating with mobile device(s)
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Ilsalll.Jed herein can refer both to a station that serves a sector as well as a station that

serves a cell. As further used herein, a “serving” access point is one with which a
terminal has uplink traffic (data) transmissions, and a “neighbor” (non-serving) access
point is one with which a terminal can have downlink traffic and/or both downlink and
uplink control transmissions but no uplink traffic. It should be appreciated that as used

herein, a downlink sector in a disjoint link scenario is a neighbor sector. While the
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multiplexing (TDM), wherein transmissions for different terminals 120 are
orthogonalized by transmitting in different time intervals. FDMA utilizes frequency
division multiplexing (FDM), wherein transmissions for different terminals 120 are
orthogonalized by transmitting in different frequency subcarriers. In one example,

TDMA and FDMA systems can also use code division multiplexing (CDM), wherein
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during a synchronization process, or is received through the downlink from a serving
Node B. Terminal 210 can receive downlink signals from a plurality of neighboring
non-serving Node Bs 230;-230x. Each of these base stations serves a neighboring
sector (which can also be a service cell depending on sectorization characteristics).
Depending on interference level in neighboring sectors, non-serving Node Bs 230;-230y

can broadcast, respectively, a load indicator 246,-246x. It should be appreciated that
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measured in dB with respect to a reference value Iggr which can be determined by, e.g.,
thermal noise in the system, and other sources of systematic noise.
[0045] The sector’s interference metric can be an average interference over

thermal noise (IoT), a signal-to-interference ratio, a signal-to-noise ratio (SNR), or a
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Pockabr MR, co@@B8Hodindicgtualgetwatnneaapanedt 233 exrf @mencter
ratio g%%NRh? Such aver age canbﬁ ﬂeter ned over A
BYEparht YRERRYNGeESBlT o ssta e“gt C I eI Mg A memory
SUDEAT relafl ﬁterﬁ%cb n{Brid Pt Od4! 91%§r1§1ﬁ%rbm1ﬁ§yefdrt§ ABRrAfE such
superfranes. The |evel of granularity with respect to
ffztleq;u @mtythen oreratioaglodata’mstrodtions radevant tomdetermining the interference
and ensuing interference averages, can

TRARYL ST Saicah
P& H'Bﬁ fa) intrinsic factors, such as tine

pudef r equeng Miscesed bisdvenuef2 19 r@peﬂafb%tmuﬁﬁm{oﬁhméqﬁl@my%use In
used to neasure |nterference h% extrinsic
susbraoyiscless cgmmundsaiiarideplopmes g‘fﬁlﬂé spftemrbgadwigtnis divided in N

HEGPUETIARER AT R B APRENNE b2 ek

pidally Berrésponditosegionp b€ aiHbanc&r(d«heﬁes@oE katibadd b@npmmlas;et of
%&22&%5? o 1492}%%@%}3&%%&?@@@32 E (lin g nvgey]@ad indicators from non-

%éé%&@s Yt zﬁampélgle tﬁbelfr&glgﬁmgsoéﬂw G&bd lthe  chunks

Procéssor 238, couple |nd|ca r generat or
ﬂ:xsrgneah enthe 2®bjlec 8nclcbogiicaty discypormatiomefantdsepower control with

ut ati ons. ne ary to establish the interfe )
PR 10 O R e BRaY. b RSt Anons T AR Bt ki 7 (D) interfore
¥RMUEE, with BH-5r DB s6dhsQyethiih ik Q5 ﬂ%q&t‘l@? suB’(ﬁh&‘@a?s those in

and ot'her operati onal g%allnstructlons rel evant for
dbichrthe mph@e omatpm leif matechibet infrdealized eanditiapadsubcarriers in

As dis S bove 210 erat es
WP S vt S GG TRE SRS of A ARG ELES do o
edradai Gad ﬂy@ﬁaﬁ@@hﬁ%ﬂhmgoﬁwﬁty' AR saYEHrB 8 Rapel Yipedhils and
is divided in frequency "chunks”™ and n of those

gitainis the @leawaﬁ ipgisptersfor iéerfAreRac NPOECITHNAS NOYST e@itia), are
ikl ﬁ“ér%ﬁﬁge& 2 0%619?&919{; é}fec&&i*%@@ﬁﬂéfo& \é@rﬁﬁl%nf‘cgﬁg'n §M9}P§{%ﬂmnals

conpri ses
and non-servmg sectors.

[0047] Loading/FFR monitor component 214 decodes the received load
indicators, and determines whether such indicators are “true” or “false.” (It should be
appreciated that any other logic states indicating interference is above threshold are

valid indicators, e.g., “above” or “below,” “high” or “low,” etc.) Instances in which the



subcarriers). As disclosed hereinafter, nobile 210 can

decode | oad indicators fromnon- serving sectors that
wWh2008/05813% | abl e t he frequenci es enconpassed i NPETTES2907/082937

AHaries DagketiNmed7083G he nmobi | B Such frequency

di scri m nati on enhances power control with respect to

conve | nal. ods, s transm ssions from.a nobil e
[eseiyec 0@:@ %ﬁ@f)tor Zerfer COITﬁPI?‘?Pg}“}%tQ th§ ROP-$5VNg SFqieryith the
&?géspfo%w%qmtsm aarquamﬁm IR ACK R RPN S aﬁ'ue leads

those in which the nobi erates. It Is noted that
powérdeatro zeadnmopiti 218 do sedise tirsatransmrtsng powendstpamds spctral

t yal t.ho d it
Tt B GRRRT e ARG, pabE: T RIGS R reiah B fBisnission
o EQE POt §pecRamIREsiSH e sdul EPSndtad SRt NeddtRal UifardRfdte of a
therefore the relevant indicators for interference

leadl argbeﬁém whighds povwaatly comtayed withraesingle bl én ¢ peekchanagl,
f oy i :
h&e%su%{es ?tpal? I (Rﬁﬁ rg;ogéen {eglgrn\g}rﬁe S e]cE: ?g{rﬂ;ﬂ grv%‘%i&}ﬁﬂe fractional

Em@daneg tdﬁERpmm (dirlmpmmmﬁmf 21ghbdang des sérimgrseasisy Silch FFR
load indicators, and determ nes whet her such

pﬁtﬂr@aqaglbg Q,aéqulfqdl}éﬁ the)mobglg feginal &4 the 8 A gegar/cell acquisition,
t

TR FpL RS MmN L Rer g B R R b B has

eecgived thelddRepate@rns doglloyed by i gitbdriog ndh-swwylhgatctols through

nst ances i n which.the .2008/ 055132
E@Tﬁfm@?@tﬁr goggHnicAtioR {3 n %@t eqsrallygrasgsst-eighbor non-
£e%% YR JaeRehsiaRdh &al@ry iR ts the @élaﬁtﬁless(‘&fs 8R %ﬁbrﬁﬁ!tea %y
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SIchRI-heargy anighbgr, tihfarther, amd:rabig@e@mrﬁ éihmnnaftssm@ knosvmg

"true” t ad ower control % t.o red f
et £ BT b B oS i T ho &7 ver By Performance
Wi cb@fdTiaRd inte:i€&ehotaBarigemnahtsitiscl @@ o QdtaBBed beldw). In
i ncreases its transm ssi on power or wer spectral
ardiidon, yuch patistg s bp storrsk is dngnpy (elee 856)@ the mpbiks yIt is noted
b
gltgﬁ%vgetg%e %q%ﬁg%eétgg Po%g ?rgdlca%}]s %Q% h?4% ﬂ6ﬁgln]e anveyed via

hmkﬁslﬂlcbﬁﬁmmldahah (agdesmdind grambidsecd @nenahg (¢ gtationde.g.,
is aware of the fractional frequency reuse

%%R%t MRS Fermins (gt 1530 Bpese JrBIRS kP Hshesfsghetyled FFR
PARKAL# (NS RraRARSRINDWERR BDclbhodBfbly 1Rl sRink bse

e termnal at the ti sector/ce
stegr.sition, or (ii) conveyed to the nobile by its

ryj ng no ., 260) .upopn. such node has .
] Voa "t Reeeh siiobaiis s DR ity Wercg At figpcan teke place
R LN 1661} B R RS LR T YRPHD that depends on the
meafesaice mestdh balne N@ncas B ¥ prgetchinpdtomtans AR(IG=AP,, ¢.g., 0.25
necessary due to the weakness of signals transnmitted
pEm, %1&%‘?1&ﬁﬁ@éké%ftaSWém@W}ﬁrlmeﬁfﬁ@nFealrStTP@}eSteﬁ & Lo r 4ltergatively,

ﬁl%%%gtrl‘él 103-151 EaRCESRH gﬁ@’\fov g r htlﬁtﬁnlfgreh:é:e%fter power
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radpctoonedt ;imutd)lvenwpm@lated}thpomelre 80 Itttad@jff betdeen the overhead
|nterference nana?enent of fset such. overh

péoguged byrhe gepiral iam cnyleyrdsadths priingizai eafsé%ﬁéa cpfyire
ORI ¥ n{tgrf&enceztﬁ@gaﬁéh BJISW él%se(f ltoofa SoMfl €6h attain optimal
levels of interference in a few control steps; however, each feedback step, which

requires each sector that issued a “true” load indicator to measure interference after the

power reduction step, can increase communication latency to levels that are inadequate



t hat when nei ghboring sectors' |oad indicators (e.qg.,

2461- 246N) are conveyed via backhaul conmunication

(g(e(}()g/05512230) and areéor ocessed at a serving baB&I/US2007/082937
tatneyMacketgNg.: 028836, a nobi | term nal (e.g., 210)

can di spense with the know edge of schedul ed FFR
atterrﬁéﬁlf the term nal ransm ssi on power, is t

{
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n (% LY %SH o) gﬂgfwc%ﬁfllefgﬁgge nyr er of oyt r%%ﬁﬁlon steps to

@0dn BQatl SRUNAGK ITBABIIRIENE, vhich BiPAIEEFRNE R lafency-related
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geeredation @f Bymmanigaten.ng f eedback on interference after

dyct |t sh ated th
BT s celiFrirdiRot” RS SRAEBAN P BEL AR i Wil
eoRLdueh c&ﬁ@@x&ﬁmww@'ecﬁﬁﬂ&@e optim zation of AF’( ) to
ensure ective interference mtigation below I TH:
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Ing¢reald\t at whichaelistetfhizncametricnadetquained, \AWdd 2¢08A06BHIS D1

e I B b ke By PR AP ) WBTCERETRg TS 2 iicator.
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that are incompatible with QoS paranmeters established
xﬁrag%hre@lpéda@w sulthandh ésegtbalorv)hdind notgd tls @aligeneangthange over
b R AT Rl B MR R B Bt R e

ﬁﬁmenfeacj aANgRR aft RPHtit) c.gdtryHtdllyafRdled 36 aptilzy theydcies in
interference, which can also result in

Prai%whwép hiehr leydd g a\tﬁﬁ&f‘i:réﬁcecﬂon&@hﬁuﬁh asgedusad fluggatoqns around
A R a3 AP BB

Aﬁﬁktn{eﬁ(mgodlélfﬁmeaﬁnmglcusmlaieeasaybd) ddke dt@grodied aﬁﬁhtinfr toa
a base station that relies on a ollc%) store 3
n

and
Bsiide e ienschyape fr@mga@&g)@m&%ﬂﬁ&ﬁ S5, grolides can be
et & BdNEno e(ﬁ af;gté QR ¢} tHr Ba@ﬁl‘l&ﬂih&%rk E&hﬁlﬁﬂlc%cﬁf 0. It

310 contain licles that determ ne the
shoméd bfadpp/ﬁd:mmd thiaf dibpaaate nntgbbdrarece Simad?ltﬂ (c g, 52301-23 On) can
erence

te
ER-aLuriebo R (BF EoBn oA da iR PHahaR dtFiig e metric

ihadof N0hAS@Ving bR stRio8S coamudRERNBA R dIchogs, B3 or
each subband enployed in a FFR pattern, or avera
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; S§tgn(F gloﬁg ('}afagg %%g Nért it Bn @grtlaﬁ% f entlre 36 1% rnernory 242.

ori Ca em respons er ence
[0051] Al component 320 can collect historic data on 1nterference metrics and

infer/project interference levels based on various aspects of communication such as
number of user in a cell; type of users (e.g., data intensive user, latency sensitive users,
users with extended periods of activity or sporadic user); weather and geographic
conditions; as well as seasonal conditions, such as increased foliage in cell during

spring, rain in summer, heavy snow in winter, and so on. Inference/projection of



managenent; changes are adaptive, e.g., typically
effected to optimze the policies in order to achieve
woe@hess1Bevel of interference control, such asPCBHUSNET082937
Attoorey ddackeisNar OUREB6 a sectorls tar get for a
determined interference netric, shorter tinme-to-target
(initial déust nt period of time during co tro

Wée&‘g%crmt% epe b aseé&ﬁmattr%‘ana@aﬁ%wr theory, as well as
H@gpécfv'dg@ed'}ﬁ@tﬁerﬁaﬁc%[ QantﬁﬁtsL{%efHeﬁmf)a Biséd bh ﬁﬂ) &entinRkference
state), and so on. I cies can be transferred anong
nliesr]'@arM eongocor 320t dan@hg‘rgetmd:tkha tor gea¢rapngload indicators. Revised
nnunlcat 0 | d be a reci at
STt BB RGeSO P RBRRE R 53 2607 Yggine
it ferORé endlliSPASPEEAIPRIdr¢al e Sinfl Aurife BRI At d 0@ oftihe@@pecific
i ndi cator based on interference netric; thus not a
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entirely reside in meno [0051] Al conponent

SEPT ORAALSH Ireélétm&rnstrra?wdep@é%t thissialder f erence netrics

b2 | N e ARLRI AL hBIERRENGE if el SorBBREH Rlsubicct
arious aspect conmuni cati on suc er

dsseription, &hectetrh s intofibeenod” wears ® the ability t(ba’eaon ot dresv seclusions
ser, |lat sensitivye users, . users wth extende

bods 8 el“a £ Pureny op futissfalgPLe slany basid gp pEisting thformation
ARRITRRDLEM. fdLial PRSIg@Re Wl be @3 l%?@ds@rlaéntlfy a specific context
condi ti ons, such as increased follage in cell” during
aipiciting, orrgeneraters wobatslity diwabtionrmdwpéaifinptates Df a gystbng without

n. Inference/ of WD,.2008/ 0 5132
RSB0 08209 AL T BTGy TIRREr™ NPy M8 7geq athemaical
hIgbEhhRI enNg e dEmlion G8esCAturMlencbAGRS regremrdd dmaB@RNEluster analysis,
nodel i ng or gane theory as well as other advanced

geltcHe feorigans, angetinforned lf(a@eegbé@ awgt.of Bxgitadlogpta (information) on
th%]%a 1Iﬂed interference metrics, Al conponent 320 can
ge policies for generating | oad i ndi cat ors.
R@s8sed phl paii@dare fnthe ecpoesilishiait oatttra@eeloa‘s alitomated aspects
ée. g,,, non-serving. node B J 2301? determn
sreebscabone & sRANETTIQN with E‘b‘é%‘?sff% qaﬁﬂ@r%(rrsgenarﬁaoa tiRd pfger
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G565 0% e 5 G bR RSB 2% 168 o
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resulting in tinme-dependent thresho [0052]° As
ewﬂoabiyetd: greplupal tt@crd@tse sucaraa Hawremm@twgrkrst er on sreetﬁd fOIYI gtructure

({lﬁctdscrrgdw t 1gﬁf rs

?e&r ERG PRYSAN 8£§C8ﬁe %r ap&F%in% 6?}1:| SR lgﬁoi}tc as
suport vieBtbEmactig SWIMENhorPlindabl t1AkSfisrk afueh 8§ mathddS fdhred to as
based on exi sti ngpl nformation about the system

Apauralingiveark T mediopelgaise.ueanlopie restprdsiesics: and etapr appyoaghes that
g&%ﬁhi% fa ARINCKE, OF action, or generate a probability

tion b specific states of a system w thout
[005dn | nt eFWG3B mbloeqrctlhgﬂaﬁt 30 dfatredbilegemeiaalreith £power control

appl yi ng_advanced nat
copnepgnen that relies on an artlpl

e(ihgent component to infer an optimal power
adjustment/control algorithm. As discussed previously control algorithms can include
open and close control loops, which involve power adjustments that can depend on the

magnitude of an interference metric employed to determine load indicators, or can be a



al gorithnms-e.g., decision trees, neural networks,
regression analysis, cluster analysis, genetic

wa@b@swstbars, and reinforced | earning-to a set BET/US2007/082937
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I nter net rowsi ng earc In conmmuni cat | on
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ect rlo rel ati anshi.ps anon ower | ust nent
e S Rt oetaR PERR AL ORGP O Bl o,
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Bt RbecssR e g8 AR aPEY rnRbichion & dyfpepptication
Wﬁﬁp&ﬂ&f&méﬁldﬂﬁ[‘@ refr@spewer control conponent 218,

store 360 can fartlally or entirely reside in the UE s
988k y 226FIG. 4 illustrates a system 400 comprising sectorized wireless
communication cells with fractional frequency reuse »/N=1/3 in which a terminal
selectively decodes/responds to load indicator. Each cell 402-408 (served by base
stations BS,-BS, (420,-420,)) is partitioned in three sectors 410;-4103, with each of
these sectors operating in a single chunk of frequencies (subbands) indicated pictorially

with a distinctive filling in each of the sectors 410,-410;. It is noted that while only

three sectors are illustrated, higher degrees of sectorization are possible. Sector 1 410,



[0055] Artificial intelligence conponent 370, can
infer a power adjustnent based on the various

wa@ 200884185 nenti oned above. Based on machi ne | REF/KB1997/082937
tdtotney dlrskct Me.: 3fp¥nent 370 Kan deternine an optimal
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frequency reuse. At 610, an interference metric is monitored. The interference metric
(e.g., an interference-to-thermal noise ratio, a signal-to-interference ratio, a signal-to-
noise ratio, a signal-to-interference-and-noise ratio, and so on) is associated with

interference originated in a set of sectors. Typically, terminals transmitting at elevated
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interference control/mitigation can be tolerated.
[0065] FIG. 7 presents a flowchart of a method 700 for inter-cell power control
in the presence of fractional frequency reuse. At 710, a terminal (e.g., UE 440) receives

and decodes a load indicator (e.g., load indicator 246;) originated from a strongest non-
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that operates in a serving sector (e.g., 410;), and their logical state. At 830, a combined
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as well as the data may be stored in memory 1032.
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processed by a TX data processor 1038, which also receives traffic data for a number of
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demodulator (Demod) 1112 that demodulates recelved information. Demodulated

symbols can then be analyzed by a processor 1114. Processor 1114 can be coupled to
memory 1116, which can store data and/or program codes related to access terminal
1102. Additionally, access terminal 1002 can employ processor 1114 to perform
methodology 700, and/or other appropriate methodologies. Access terminal 1002 can
also include a modulator 1118 that can multiplex a signal for transmission by a

transmitter 1120 via antenna 1108 to one or more access points 1104.
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electronic component 1325 for generating a load indicator associated with an

interference metric in a time-frequency resource; an electronic component 1335 for
receiving a set of load indicators, and an electronic component 1345 for scheduling a
power density assignment. In addition, system 1300 can include electronic component

1355, directly coupled to electronic component 1315, for employing a policy that



met hodol ogy 700, and/or other appropriate

nmet hodol ogi es. Access term nal 1002 can al so include
W@209861581a2 or 1118 that can nultiplex a signal POr/US2007/082937

AttarsirilRoskeirNdy 040336 ansmi tt €29 1120 vi a antenna 1108

to one or nore access points 1104. WO 2008/ 055132

PC&U 2007/ 082937 Attor.ney. Docket No,: 070336 28

’Gﬁ? cspq fne anferval tg PEPRSAIRICHICEGF G fccia aé‘f?é‘ﬁi?ﬁ@“@f%’é’ﬁ?em

1%350 diBaty dco%ﬁleld Itd BdiRBoncde D?ISafdr%ﬁlﬂk%ﬁQg h Egl'léiaﬁlﬁ’tr cStablishes a set

conveylng l oad indicators, as well d&s scheduling power

bethedsbolde farentaifezhes lanmlc@t)h@rrfraqemmysresdurm resour ces

s o 85T ST Bl B PR o ] 326 B AP ESintied fhons for

S¥ehiem AdPGonsi aRsIcuQBwAh BRERicEI Rnpdnc@t 13F5a335,A0BHL1345,
1202. As illustrated, access point 1202 can recei ve

L1 gnand $36% porelbaemspsunest endaomesited datnihatingy bogenoyated during
&?e%ﬁﬂﬁa/&s&ﬁ)ﬁ)l c%%%? n%lle %%%g QWentéé %‘cﬁgtlﬁ'af totn?ezr%.&? 1%9? if fs to be

ESS ermn ansmt

ﬁﬁ&BstocE(Dﬂl&ﬂdneAd(ﬂmdrb oﬂallebtyonuaecﬁﬁp(ﬁlemlmus 112038, @aini 335, 1345
rise a recejver 1210 that receives information
ﬁ RGN @ SRISENIRIMIPEROTY 1P Qne exanpl e, the

R a of o P D TE Rl O RNy Ch gy cnavles

_lecei&tngcnmdcdeemhhg kad mdutahm’s, adendldasl sdfissng e cehsneidsion power in

f d | | b
b olair B saRona e b Sg R e s e 1600 eoyAnaer 4 Gas
pRABNY, widlOa widMts6 BaeahtiDh QL. g h&cQ {Bhin@M 108! syﬁgmtlaoo

pode clusters access term nal aSS|gnnents | ook up
ingbidesa roglicad gwuphigrled 6 of dlattoerec semperishisitptsen aetris egnjunction.

nd/ or ther ui tab of i.nformation.

i RbooBEieattab 8Bt Tald BiRs it g S Sise Bl Taproceiving
MWadiindiator &s&digb@lvith@hc haMEMe 0O [ht&Yeranderrﬂétﬁm thé Rad
1220 through transmt antenna 1208 to_one or

wdicats ofigingioddn § neROAVITRTSERY; MQctroggﬁsqomn@rﬁdﬂ% &y decoding
R30L FagRPR Satheb IRl el o el U T i B
ﬁlyaf@mecaad-noryelmdethﬁwmatmala fravtioad Srequbioghre@s@nsdigned to an
functional bl ocks t hat repr esent functjons inple

we%? terpiaals ant apglegpnig RSNl 438 dh %ust@sﬁhmpén&n%?gmal’s
i 6add ﬁ’cﬂ)vérl'& deé{%lt accdrdi Q‘f@é Sthte of! &Q@@&Ldéﬂ l@aﬁlI iln;aicator.

ustrates a ram o an exanpl e systemt
HlﬂSb] es gSylmratl 40@1 caf alkomdludo dincab @y d 4401 that witaied mstsuctions for

communi catjon in ac e w.th as ects f e
S RO s et Ry UF B ustib Cotrbreats 145, L 435, as
RNtk AHehMredddidmppitcd d8l @dﬁﬁm@f‘@@ ek Abd @l!ihr%eexgcutln such
access point 2301-230N, or 260 éstem 1300 i ncl uc%

funcaeisc aVhide ghopingy beirgiaxtayhal éb G@UIOQYI i 34 dtrrp mﬂ@mmsietﬂmd that
G aors oL sEEbHER BB Sieal 3. PESA R LR Tt wighlg memory

feo.determning an interference netric associ ated

wWth interference originated in a wirel ess
L98$ALini cat Fore spdiprage implgmentation, the techniques described herein may be

implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units and
executed by processors. The memory unit may 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.
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conjunction with a DSP core, or any other such configuration.

[0090] Furthermore, in the subject specification, the term “memory” refers to
data stores, algorithm stores, and other information stores such as, but not limited to,

image store, digital music and video store, charts and databases. It will be appreciated
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in the subject specification, the term"nenory" refers
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frequency resource over which the average is taken.

7. The method of claim 5, the average is a weighted harmonic average, wherein
weights are determined at least based on historic weight values or specific values of the

time-frequency resource over which the average is taken.
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and conveying the |load indicator. 2. The nethod of
claim1, the interference netric is at |east one of an
Pnt er The exthod of olarmoils e thrashiotd is alewimgmat! feralisperate timatfrauency
a signal-to-interference ratio, and a signal -to-
Fﬁ?%??%rence-and-noise ratio. 3. The method of claim
2, the interference netric is determned for a
frequency resource, the frequency resource includes a
10.equéheincthydivdslrima, a ttesheld e aggrags eyamtime-fregiency resources.
interference netric is determned for a tine resource,
the tine resource is at |east one of a frane or a
s$uper Thanethod.of Them metétehiaigel laadrindicatodnacdondiag iewhaber the
netric is an average over time- frequency resources.

BierimencrEide cxaced athigsboldindudesempleying 2 welighhaiictermines
I [ ] rel i ghts are determ ned at
ﬁ%%%?mggggg%gﬁqﬁggﬁg§@%w€g§ﬁgﬁg%r specific val ues of

the tine- frequency resource over which the average is
ken.. 7. Th hod . of claimb5, the average is a
e AR 47 s GOl s s SREEH By o ar o

determ ned at | east based on historic weight values or

speci fic values of the tinme-frequency resource over

Whi chThhmethpdrodighirnd 11 thk golicyBtAD08¢s0EHRS Mterval at which the
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IR SOF s ISdpeer , the average is a geonetric

average. 9. The nethod of claim1l, a threshold is

deternmined for disparate tine-frequency resources.
19, Thbe methed @f stairg 13 the poligy wshnfernd fram kystaric detaohgavireless

i ne-f t hod of
R o T i
whether the interference netric exceeds a threshold

i ncludes enploying a policy that determ nes threshold
V&l ueéfh%v@FhOéiq#ﬁlafmééu@lﬁ @9%{%@&6?@%’.311(1 time dependent.

16. The method of claim 11, the policy can be transferred from a first sector to

multiple disparate sectors through a backhaul network communication.
17. The method of claim 1, a load indicator represents a logic binary state.

18. The method of claim 1, conveying the load indicator includes broadcasting the

load indicator over an air interface.

19. The method of claim 1, conveying the load indicator includes transmitting the

load indicator over a backhaul communication network.

20. The method of claim 1, further comprising processing a set of load indicators

received over a backhaul network communication.
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determining an interference netric associated with
interference originated in a wireless comuni cation

3£Ct OThe E@ﬁf’e&ui O c| Y BNEY, Athictgh theh@Pfdr H&tGingiatn@ran interference
associated with an interference netric in a

it ineludesanedns fesonplexng gwahey thet cxtabdishesiafgmaingayalge probe
%&gﬂx%ﬂgkﬁgg&ﬁ&; and neans for scheduling a power
ensity ig

ns assignment. 24. The apparatus of claim 23,
wherein neans for determning an interference netric
ncludes neans for enploying a policy that establishes
&t i mbhe prnsFaay Oftcéalﬁlrn%’o &%er% Bery fopgencrding adaeq weicatpr

HRRPRREAL P Flgglg%r%grﬂo%%% R BLE 15&3@@% of ﬁ{r$s(l_)1rolds for

generating a I'cator inc es means
engfaogticagnarigadviee freqieaty esbatobs. shes a set of
thresholds for interference netrics over frequency
resour ces.

26. A wireless communication device, comprising:

at least one processor configured to monitor interference originated in a set of
sectors, to broadcast a load indicator when an interference metric associated with the
monitored interference exceeds a threshold, to convey a load indicator through a
backhaul network communication, and to assign a transmission power based at least in
part on the logic state of a received load indicator; and

a memory coupled to the at least one processor.

27. The wireless communication device of claim 26, the interference metric is at
least one of an interference-to-noise ratio, a signal-to-noise ratio, a signal-to-

interference ratio, and a signal-to-interference-and-noise ratio.



26. A wireless comunication device, conprising: at

| east one processor configured to nonitor interference
woeooglosased in a set of sectors, to broadcastPGI/Us2d7/082937

Attdinsatockeién: &70336t er f erenc® metric associated with

the nonitored interference exceeds a threshold, to

convey a load indicator through a backhaul network

comuni cation, and to assign a transni ssion power

basedTat witRs! cdfimuRititondvidR®rlRgh 065hatkeledt ode processor
received | oad 1 ndicator; and a nenory coupled to the

atrtheceemtfigored tp copdysopalic That ThiebiheeInderferermamatiic thr¢shinlds for

Seviqggof claim?26, the interference netric is at

SRUFCARIUBIY RO Er f er ence-t o-noi se ratio, a

signal -to-noise ratio, a signal-to- interference

rati o, and a signal-to-interference-and-noise ratio. '

O 2008y vB5EsYCROMIUSHETAIYBRPE Elaimf otha @plipbisistaredia, a policy
8. .Th L[ e ni cat | evice of

PR RSl o R b AR i BRRIGR S b R

configured to enploy a policy that establishes

interference netric thresholds for disparate,
$9-equéheyiclespenrpmynicatin deniccwif clafra g, ORI dueifance
gﬁ%ih&t@d a Stk rs iﬁchﬁ%ep o) ﬁl@é/suiresin&trfé#‘?lge 'a{‘tifﬁﬁ AL
store that resides in the nmenory coupled to the at
Heastinah&cprdice®sbe poldy. The wirel ess comruni cati on
device of claim27, to nonitor interference
originated in a set of sectors includes to neasure
3Nt er TRE fNERs@borhhBichtiinedNRleD6, etaefaltRdRd pas&eNod fitther
to the policy. 31. The wireless comuni cation device
e@figuhasl tatpetfets tn andinstio eeerege off arr infeelerenco nicirgpurned ficquency
%%rforn1an arithnetic average of an interference
PYEE over frequency resources. 32. The wrel ess
comuni cation device of claim26, the at |east one
rocessor further configured to performa geonetric
er agbe vircless ¢apappisptericdevigstof claing ey the it ksati@re processor
s ' Ceat. .
R Gugldo plfrlh bSO RERS FETTRCUE R ERRER Ffu over
froqfdngyrddurices. per f orm a har noni ¢ average of an
interference netric over frequency resources. 34. The
W rel ess communi cati on device of claim 27, the at
gast TH@%iI@fe?§&3flﬂﬁ ichttnl A6 1ce GPRfaiid %6 e%Pleﬁ&%@}Sr&cQ?sor
policy to multiple gisparate sectors through a
Bathkhearfigureet tapekfomo ambimiaat avanage38 .an Titerfaviened @stsic over
fonnunication device of claim27, wherein the policy
TREFNELESOVCHe dependent interference netric
t hreshol ds.

34.  The wireless communication device of claim 27, the at least one processor
further configured to convey the policy to multiple disparate sectors through a backhaul

network communication.

35. The wireless communication device of claim 27, wherein the policy includes

time dependent interference metric thresholds.

36.  The wireless communication device of claim 27, the policy is inferred from

historic data of a wireless communication system response to interference management.



36. The wirel ess communication device of claim27, the
policy is inferred from historic data of a wirel ess

W@ 09aMsH18at | on system response to interferencePCT/US2007/082937
fiaegE facket Ngo G0BIC055132 PCK US2007/ 082937 At t or ney
Docket No.: 070336 36 37. A conputer program product,
ggnprisin a _conput er -r eadabl.e medi um conpri si ng:

code fide §5§PH§f ppgggﬁcﬁﬂ@“§8ﬁputer to nonitor an

i nt er§ 5RPGer-FRHLHIC mcARSP& ARG M th interference
originated in a wreless conmunication sector; code '
f or causi ngpdeHer equsing asteastrome computee fo monittetaennterfercace metric
| oad ngLﬁﬁtorf accondiqg t o whet her the jq}erfe{ence
AP e BB NE R PREARFY M 4N U O EAUR 15t he

at | east opRIcHBNMBUHERE thOatdORY 8iYe ddheput@ad dbethimathabad indicator
38. A nethod that facilitates power control in a

picorlies to wagtherhe mtqrfpensy snating cxdseds sdrdsbeldeditbr i si ng:

recei vi ng I ndi r o] [ t; O T

sectors; d%%%gsnaugﬁg%ﬁ%ééa%%égigﬁﬁﬁggg$F§?% ﬁ |ﬁﬁd%%écmon

a non-serving sector with a hi ghest

signal -to-interference-and-noise ratio that operates

P f r Bduethed thehiraditaespeyra gontsoldn apgrsless cpmppniration gypgem, the
St the nobile termnal's transm ssi on power

g%%%?lﬂhréﬁga state of the decoded |oad indicator.

39. Tiwecivetgroldad indidasirmrigthatddhe afsctedfisectons; bands

assigned to i.le termnal gre dictated by a . .
ecel duadiiR4Bs PaR ey dauaynRingde  sRorenine oo 1 a highest
§BhN Q8- iRE el At dMBroi S 21t 8Pkl iIRERNAE, bARM assigned to a
i ndi cator is true when said 1ndicator reflects
nebde fesmentendetri ¢ exceeds a threshol d, and fal se
ot her wi.se, LT t ho f clai.m 40, the thresho
s "o i ingdle ppPie FERIGTs Php SuRtiPheovaradforkiiedd Mt of he
téwdéd padentyatérands assigned to the nobile term nal.
42. The nethod of claim4l, the average is at |east
one of an arithmetic average, a harnonic average, or

geo [ ver ~od t . ' ot .
30,00 [t 6P R8T 38 A TR TF HIRE Blighifom doing Bfininal are

aistit@iigc icocivbe fractink Efré ichtyn@lsd gaticidre dependent . 44.
The nmethod of claim41l, the set of thresholds
associated with the frequency bands assigned to the

bi | ' ' t ' : ' :
o e

0 dB38% rd&fectbntefeenmetieod okealsaithreddld tdnd faled othyrwise.
determ ned by the non-serving sector and

41. The method of claim 40, the threshold is an average of a set of thresholds

associated with the frequency bands assigned to the mobile terminal.

42. The method of claim 41, the average is at least one of an arithmetic average, a

harmonic average, or a geometric average.

43. The method of claim 41, the set of thresholds associated with the frequency

bands assigned to the mobile terminal is time dependent.

44.  The method of claim 41, the set of thresholds associated with the frequency

bands assigned to the mobile terminal is established through a policy.



I's sector specific. 46. The nethod of claim 40,
adjusting the termnal's transm ssion power according
W@ 2008/05113t e of the decoded | oad indicator inclRdEES2007/082937

déermszdlasketthe: O78h%ni ssi on pblver when the state is
true. 47. The nmethod of claim40, adjusting the
termnal's transm ssion power according to a state of
t he decoded | oad indicator includes increasing the
45 anstihs Mo dRPWREm WaSRe pbli&y SidIBmirRd bl tRenort&rviRBSector and
met hod of claim 46, decreasi'ng the transSm ssion power
sonppi gesificdecr ementing a current transm ssion power

by a predeterm ned of fset value APO. 49. The nethod

of claim 46, decreasing the transm ssion power
QNPT THE fethd8GT QRN YO NEH; Bt tFEREmink PO & AAsHE §fdh faccording
by a power adjustment offset AP(l) that depends at
toengate of therflecpdadrlpad mdisatominaludss degroasing the Feesmipsion power

' t ed load indicator. 50. The nethod of
%@é?%?%g?9§ﬁ§%Ein AP(1) is inferred based at |east on
specific applications executed by the termnal, the
applications include at |east one of wireless on-line
6£n ki hBe Bethodod eladn 48y disting thy tegpigakhirpgpmission payger according
. . e inf
e T el 0 MIREE B gl R R plor when
th2.staths fas¢.hod of claim 38, adjusting the termnal's
transm ssi on power according to a state of the
decoded | oad i ndicator includes enploying a closed
gONT T 9he hRMBd 0P Btairh 461 AR @S FRMAMILERIInORb WS b SBriscs
conprising: at |east one processor configured to
deragnuding a aadni madisoatsam pemwieg bp atpeetictammancdetftsef value AP,
sectors, to decode the |oad indicator corresponding to
a non-serving sector with a WO 2008/ 055132
RET/ UPROR B8 29 31him Ab! @Jc?e%)ﬁn@@ﬁé‘@&nsh@ssionq;% €omPrises
hi ghest signal-to-interference-and-noise ratio that
déracresntmgfar@ctehtinalsniissequency by epeever pdtisterent off$chAB(I) that
bile termnal, and to decrease the nobjle termnal's

FREALHAIEAHIN ahd HOtRRHMSIG AR [GPoctEeeLeith copeted 1oad
IRdi,gat or indicates an interference nmetric in the
non-servi ng sector has exceeded a threshold; and a

menory coupled to the at | east one processor. 54. The

ireless c i catiaon devic f. claima48, the at .
ot TBnefPgcLsban S uhikur S r fasfiabebe bl apceiti
LB e LRk 'télﬁiﬁaﬂ,ntﬁghﬁﬁic‘ﬁﬂot&qmﬁqueas@of{%f@ireless
0 t he decoded 1 oad 1 ndicator indicates an
omiiee berlemger intermdat brawsingher ssachmer vi ng sector fails
to exceed a threshol d.
51. The method of claim 50, wherein AP(I) is inferred based at least on specific data

transmitted by the terminal.

52. The method of claim 38, adjusting the terminal’s transmission power according

to a state of the decoded load indicator includes employing a closed control loop.

53. A wireless communication device, comprising:
at least one processor configured to receive a load indicator originated in a set of

sectors, to decode the load indicator corresponding to a non-serving sector with a



55. The wirel ess communi cati on device of claim48, to
decrease the nobile termnal's power conprises to
WO 2@8/085132 current transm ssi on power by an of f BE/USDTUEE2937
Arpmey Dneketdépefdd3¥n the maghi tude of the
|nterference metric in the non-serving sector. 56.
W reless co ni cati on deyiﬁe f claim49
%trsg

hlrg P sgBalriRanichionec-anspish Etiodhat sharehit Pt&?abgﬁ@r@ncy reuse

HATEPH W8S thobileNEMFABN nPoTldbre8 R the hYBAR S HiRIT s RANGHisB¥n

a predeterm ned offsét value APO. 57. The w rel ess

powsrunhaz vade efchpdereded bediindkicasér indigatas 48intdrfegcrae metric in the

| east one grocessor stfurtgg éonfigured to receive

O F YR AR RS P X Fe0RT & TEHOLB A0 ng sector that

oper aj @fnidly thléd ®AHENAYasPBRISroa&sbgned to the nobile

termnal. 58. The wireless comuni cati on devi ce of

claim48, the at |east one processor is further

$ZP nfi @*Hé %grefegs 50%1%%1%{1‘3&%1{ ({e@{%@f %f’allrﬁ Qg pt%\@%{ egsfctso n,pp%%sor
oma Servin rans sron

Aniher conﬁgamlab thieoneBe the mobitkadrmhinal’ mzmm@tomt wed NheAa value of
appar at us t hat oper at es in.a wreless conmuni cation

Bsieeesieaond mthﬁétor HWpratosrn dnted s PESINAC IpEigrensgFving sector
ﬁﬁgﬁg&hg Phgggkindlcator associ ated with the

magni t I'nterference netric, the |oad
i ndi cator originated in a non-serving sector; means

gg iﬁ%}gv:l{g %gqe%l’ln&%gﬁl‘[iq%d (\:}%te?ﬁrﬁ or g %St%Odqegllregsge tthe mobile

ghenal’s b@wbﬂo%ﬂr%%?ﬁ%d@d%% ARcAerARiQidnRiw P B§ aAbESet value
in a fractional frequency reuse assigned to an access

AB(Irihaadigpeaddon/¥be 20@81t0dkSdA3Re RPETIAISRE 0TFtO8 AOBZ non-serving sector.
Attorney Docket No.: 070336 39 neans for adjusting the
nmobile termnal's transm ssion power spectral density

86.COr ¢hagikRs@ccth@hficaiont ({b%lc@eo@‘éﬁ?rg 4b0RAn LG Abbile
60. A conputer program product, conprising a

tcompat’e tranesidadn powohoumrxswﬁpnn@amgnt acoeenf wensopssginEpwer by

the at | east onputer to decode the | oad indicator

%Bnggﬁﬁﬁﬁaﬂgptdmﬁlzgﬁ serving sector with a highest

signal -to-interference-and-noise ratio that operates

in frequency bands assigned to a nobile termnal, the

ﬁ?equEh@ymfbamdsmmsmo@kmuwdmwmmnchVﬁcaétkbméBtheatbaﬁone
euse usi ng

f the.at
Plog ST YurBins e B s GU6  BRA Tl SRR it scetor tha
bpRReMnSthié BRqIRANM baGRsi Shdido e MoVidd emRhl.t he decoded

| oad i ndicator.
58.  The wireless communication device of claim 48, the at least one processor is
further configured to receive a transmission power assignment from a serving sector in

order to adjust transmission power in accordance to a load indicator state.

59. An apparatus that operates in a wireless communication environment, the
apparatus comprising:

means for receiving a load indicator associated with the magnitude of an
interference metric, the load indicator originated in a non-serving sector;

means for decoding the load indicator corresponding to a non-serving sector
with a highest signal-to-interference-and-noise ratio that operates in a fractional

frequency reuse assigned to an access terminal; and
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means for adjusting the mobile terminal’s transmission power spectral density

according to a state of the decoded load indicator.

60. A computer program product, comprising
a computer-readable medium comprising:
code for causing the at least one computer to decode the load indicator
corresponding to a non-serving sector with a highest signal-to-interference-and-noise
ratio that operates in frequency bands assigned to a mobile terminal, the frequency
bands associated with a fractional frequency reuse pattern; and
code for causing the at least one computer to adjust the mobile terminal’s

transmission power according to a value of the decoded load indicator .



