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BACKGROUND Fi el d [0002] The present disclosure relates generally to
Wi rel ess conmuni cations, and nore specifically but not exclusively to
various al gori METBHOD ANDSYSTEM ¥OTENDICATT ATBESTRETOTRANSMIT

i rel ess networ k. pEapier ANIFISOROPPD W LOIN TROPING VRIREMAR! ¥

depl oyed to provide various servi cegmmtmers, such as tel ephony,
data, video, audio, nmessaging, broadCasts, etc. Wrel ess networks
enabl e broadband comuni [ i , Lonw de, or even
gl obal region. Such net mﬁﬁb@%%g@&ﬁ%ﬁgbﬁ@g&qg?§§13Wre| ess Wde
Ar ea Nﬁt V\ﬁr ks[{lQM\](/\AhlsﬂamsMp%iomm for@x@nelaemorprici AN vissonal fc@igﬁ?ﬁr t

net wor k t hat CDMI% n ndar a
uses Code Di vﬁgi%gﬁgi’ﬁgﬁnﬁ % g@?&@%ﬁ@%ﬁ&"i@ﬁgg%@@ ve?t”%[?D and

si gnal i ng bet TiRERSMDDP O'®EB TSR SOBE POWBRNOONEROBXEMPIWEREEESS WMN i s a
cel lul ar net ; i de a | pter net access to. nobile
subscri bers, V@%ﬁ%’bﬁ} E@%l%%&oﬁz-’ %‘%@a&%%?ﬁgr‘r? {zﬁgasst%f/e-l OF%\% BEjePY & Mobi | e
Br oadband ( UNBpresshoinéorpfratedhivyclafeames lpasiit. of t he CDMA2000 family of air

interface standards. O her exanples include WCDVA, HSPA and LTE.

These cel lul ar networks general ly BheYicgrERKer age over nultiple
cellular regions, with a fixed-site base station |ocated in each cell
to serve rmbi%ieeldsubscri bers.

[0002] The present disclosure relates generally to wireless communications, and more
specifically but not exclusively to various algorithms for interference management

messaging in a wireless network.

Background

[0003] Wircless networks are widely deployed to provide various services to
consumers, such as telephony, data, video, audio, messaging, broadcasts, etc. Wircless
networks ¢nable broadband communications over a regional, nationwide, or even global
region. Such networks are sometimes referred as Wireless Wide Area Networks
(WWANSs). One common example of a WWAN is a cellular network that supports
CDMA2000, a telecommunications standard that uses Code Division Multiple Access
(CDMA) to send voice, data, and signaling between mobile subscribers. Another
example of a WWAN is a cellular network that provides broadband Internet access to
mobile subscribers, such as Evolution-Data Optimized (EV-DQ) or Ultra Mobile
Broadband (UMB), both of which are part of the CDMA2000 family of air interface
standards. Other examples include WCDMA, HSPA and LTE. These cellular
networks generally provide coverage over multiple cellular regions, with a fixed-site
base station located in each cell to serve mobile subscribers.

[0004] Smaller wireless networks known as Wireless Local Area Networks (WLANSs)
have been standardized, for example by the TEEE 802.11 committee. WLANs are

deployed to cover small areas with a geographic coverage ranging from a few tens of



[0004] Smaller wireless networks | cnown as Wrel ess Local Area

Net wor ks (WLANs) have been standardi zed, for exanple by the | EEE

802. 11 cony . .WANs are deployed to cover snmall areas with a
geogr aphi %éégﬁéﬁ ranging froma few tens of 2 met ers H{E2YAR3
hundred nmeters. A WLAN uses unlicensed spectrumto provide access to
a network, typically covering only the network operator's own
property. By way of exanple, nmany coffeé& shops, hotels, and
transportati on hubs contain WLAN access points to the Internet.

[ 0005] W r el emses ysd Rumunipd ayted. WiwbhAN usdd@hlicshdee b@seurﬂe;tpwﬁdo@lmaisyvays
appear to suffer framinterference issues. For exa e A

wi shing to re@&NT&E) FRYR ?‘fygfﬁgé’nﬁéﬁﬁenegv%ﬁfpeé@?‘bre‘rqq’g%@ef%t ¥t ¥nce
froma third exaesgleGnadytchifee shiys, InedlsvaiickiranPoetafndpbs@dtaBoN UAN@bcess

i nvol ves interf [ence flvo dance nmechani sns. In such cases, node A may
request node "Nt "t Fahsnit in a certain tine slot or a certain
frequency bandoosr Wiodldss sysfermi detoyed &[’tﬁin@ﬁdh@ﬁreﬁeﬁcﬁkwmkﬂl\ﬁ/@’s epaiabey
EBIOE 6]r e.?_lﬁlgs; Oslu?t%\(ljmfe On% Ingerafférserélcg Cigsluvse 01n gxl%rnn%ta orae qul)}l?gotg?%%a%esagqaié %royn
provi de a basi m)daBdmy%aménafegntaﬁeremer&omaplemmdec viithe thik el @B.edne
o RS S e R RS RS
such aspect s. mét sqyuEsimpds@ td ot transpiiters e cdrtagdnme séod ncegitsin dfequichey band or
descr] bed | el 98,00 TRl UL il QL8P0 RLSL UL ASulhEore

wi th one or mpfemampdomsodnd. correspondi ng di scl osure thereof,
various aspects are desm bed in connection with One of the perceived
di sadvant ages of such a schene rel atgsviagye i nefficient utilization
of bandwi dth. In the above exanple, node C does not transmt anything
whenever nodel 006 L&sELloV S PERERITA WaRIE SRy deorsr 1q proyide a bsifever |

possi bl e t hatyjedendnd@Xosé Apbdts dromfisciok& arslsea@sml.t, sIRANRY is3Hahnt her eby
decrease the interference caused to node A" The |lower interference

|l evel may suf Qs Breradtrdas iggnded e pejiler identity kewn a1 le“lc@r?feﬁ”t%‘é“% at a

desired qual i defineated80&bpd o s@MQSREPERS purPostRUNHGsehSsoRk MR iRy
interference froman interfering

hode, a1 gnal | F5Frbed EgUEtn ¢ GEGTTE4 By e RER P BPTeqge v gion
transmt at ais pﬁ%fedhz&édel so as to achieve a desired interference
ovel A o TS ISR RS oL en o 2
provi ded for wiioed Rests@enaEsuibedihicOihect#dn fuithSine FPUH & e ARhanagggriest
PRSI T AT CRETN T RENIE N T TR O
transmts datmdpaaketnot basnitiat@hing®hénoved no@eivishédgo a@tlRunicate with node
B. Itis, however, possible that node C may simply lower its transmit power and thercby
decrease the interference caused to node A. The lower interference level may suffice
for node A to receive the signal from node B at a desired quality.
[0008] In one aspect, a method is provided for wireless communication by detecting
interference from an interfering node, signaling a request received by the interfering
node to transmit at a power level so as to achieve a desired interference level, and
wirelessly transmitting data packet communication to a receiving node.
[0009] In another aspect, at least one processor is provided for wireless communication.
A first module signals a request received by the interfering node to transmit at a power
level so as to achieve a desired interference level. A second module wirelessly

transmits data packet communication to a receiving node.



081037 3 [0010] In an additional aspect, a conputer program product
is provided for wireless conmunication. A conputer-readabl e storage
medi um conprises a first set of codes for causing a conputer to
signal a regd¥d4teived by the interfering node to tFaRAURPI0/416853
power |evel so as to achieve a desired interference level. A second
set of codes waases the conputer to wirelessly transmt data packet
communi cation to a receiving node. 1001311 In another additional
aspect, an apparatus is provided for wreless comunication. Means
are provided [bew] $i gnakiiohl &pt@IUREHutEHEirMe Proict ishLovidit ¢5fvarldg node
to transmt at a power level so as to achieve a desired interference
| evel . Means BFE Wmndé\ocowawewe?%iﬁléé@raﬁe PEEHETPRPIYYR tatset paedesdor
conmmuni cat i orbamng_aadcrog@]iedemio@_@nﬂ?ad@}uesl&@éi%a_uynh@imfetféﬁAdgelbdea@m@ﬁs&nit AR
apparatus is provj or rel ess co ni cati on. conputin

ol &t f or m det AIHEHEE 8 Harliae A IR EpLBERCPIeTFhd Bl R ealT s
node ]E 0 transhi tongluteRtopaviiisly emsinitﬂﬁtaglsckbt&loﬂxﬁiﬂhiemn@o ﬁ@g&ifiﬂgnode.k
interference el . Atransmtter wirelessly transmts data packet
communt cat o0 04T 4 el GRRGH N sRke. B K epuies b EehRcr , T et hod
i s provided fommihicedessMeayatypreaded @ slpvialin@ Getqubi gecaivédaguRsihteffEiy a
second node for. duci. transmit power.to a third-party nqde that is
TRtertering vItRCT LN APRER o by X Hereetnr TR Y 1 uiewg
transm ssi on gropveridédfoaetdessianasmitihdidaan paekpi eahm@chi@Owen alrexeiling o) 14]

In yet anoth ec at | east one proces i s provided for

wi rol ese conmHEas S aneft SyeoRbiul s BRERET bos i dtneliiorBim A
second node fompniggpditiogn tictansmes sigpdngs rajoestretdived dy painteyferiopede tvat i s
interfering Vﬂaﬁiglni?‘attarp%{?v?%\?e? LA t(%3 é’ch% \hee a &e%ﬁ;&{}ﬁteggrgl%e le'er‘eis ¥ Qai}llgm{trtgldU| €
reduces transm SSi on power 1nh accor dance W a request ed power

| evel . 10015Iwirglesylptrammitadadi picksiabmmspentivy toce re@iming de.pr ogr am pr oduct
is provided f | S ' (ol er-r bl rage
macl um compr i 2! " i B3 GRTT ARGl Bec TR onln ARG, 54:20 0
recei ve a requestestifroom scedoodafonsdeingdrnygtivient atthighsanymogerers t o a
third-party qggﬁeﬁng%'th'ascrah igslic]cn |Gk My Ho& ﬁlquglﬁl%g 'ﬁ'h%ﬁlists}%n Eg{ser in
second node. A sec nd' set of codes causes the conpufer to reduce
transmi ssi on 3sewéancs witheteavasighoevaniavhl a request ed power |evel . [0016]
I'n yet anot hggo@fd| o AAer APRRGH lea@ OnARBRLBE itg?rdvﬁje@fo%rgl@g for

Wi rel ess communicatlon. Means arc pro I'ded fof recelvi ng a request
from a secondongueictim. Peliisicradylerecaivetd rayseiieom 4 sscendtnhde fdr fsducing node
that is interdgehigow tdh Bird-pAYSITHSHhQDiInRYeeliflow RELORE RGPy dEQBS1ar €
provi ded for reducing transm ssion power in accordance wth a

request ed povidfe| dyespnd medrdaysduegs tfapgnivgion newyein ageofdapeetyaih sgspetied  an
apparatus is Reviedlgd for wirel ess communication. A receiver receives
a request froma second node for reducing transmt power to a .
third-party ri8H8l {20 Yditiepd pERgst hEpiChraseP@Xietdspra idesyfor eless
second node. AnfRARkiINNG RhphiaicibRAERS melidRSTFReONHROWESS chdks for
accordance with a requested power |evel. [0018 0 the acconplishnent

] .
of the foreqgdPHPEm@TPRILICEH VR EMGhED P SeraREN04S i SdeciphHimEME Boveie

features her abaafifdglarty Ybdelhal @sebidIRg wihd wRMTidsod b fleXeddfl Adg@dAOUL i N
the clains. The follg%mqﬁlgng description and the annexed draw ngs set

forth in det afford&ie 3378 Hhe SPTPRALCT AR I5ERSE LAuRHSSIOn ROWETdR gP1IRNSS of
but a few of wikes equeliotisow@¥seli N Whi ch the principles of the aspects

may be enpl oy l? her gdvant ages and novel features.wi || becone

apparent fr onllﬁ lﬁ]e% B ?ﬁehﬁ[&&@g@iaw&&" YePrIPBY liSB‘r?VWﬁ‘ZF?I YEfESdered in
communication. Means are provided for receiving a requcest from a second node for
reducing transmit power to a third-party node that is interfering with a transmission by
the second node. Means are provided for reducing transmission power in accordance

with a requested power level.



conjunction with the drawi ngs and the discl osed aspects are intended
to include all such aspects and their equival ents. BRI EF DESCRI PTI ON

OF THE N, 0019] The features, nature, and advantages of the
present di:ﬂ?lz@ﬂ&@? i1l becone nore apparent fromthe d’&qﬁiSF@aj‘)%S%
description set forth bel ow when taken in conjunction with the

drawi ngs in whi@h |ike reference characters identify correspondi ngly

t hroughout and wherein: [0020] FIG 1 dépicts a block diagramof a
Wi rel ess comruni cation systemwith a transmtting node wirel essly

transm tting fom7} heyde eseBCSpRt, ah Ripaffue id g i e der witeRQ2dhnfhGatich. A
depicts a bl ock.di agr.am of wrel ess I tdﬁﬁl _e#EI(F:,ces_s conmmuni cat i on
syst em i ncl udiHy hFEY S5 RECHEL FouEsp508haods dey * I HRESTYIEPFg P Sird-
[0022] FIG Spﬁ@pb&HtBatasiﬁdeffﬁin@Sﬁth&&faﬂ@ﬂié@i@st&@ﬂdQ&de&&%ﬁmgutﬂfﬁdes,
rel ay nodes, a}%ﬂo acc sstt erm nal s. I[.00231]d Fl G. h4 depi %t S a | | ock

di agram of a FUHETTEHERET U A PRFTET ESEAEA ™ FGUBFIUPOET 87tepi ct s
a flow di agr apwisf Ta tiekbogoklag t&Tthcﬁibﬂ:g@iﬁgi&d&leat@@&fd@,tdn@ﬂlsm(ﬁr@lﬁspgciij
indicating a desi.red interference hevel W th information ing ed in
a nessage sen‘ion}pgsettﬁee%e?tﬁlte&f’?lg})%%ﬁil H8?51'3:‘)11?“[36‘6%‘]“;3%%?018“8Bb‘i“& S a
flow di agram déima Tetfhibmdhodpycriptiosaguirnoacel dapagatd s if Graif@EMEI Ng
In(r;zjgr Lsr gﬂcgnig sérlélﬁxgénag%taés Eigd g‘g%lgg(_%%?torg%g%%\}/ optgt\:lv\?arrioaso wefayrs] ir{ \Q]Eighr { g ring
principles of the aspects may be employed. Other advantages and novel features will
become apparent from the following detailed description when considered in

conjunction with the drawings and the disclosed aspects are intended to include all such

aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] The features, nature, and advantages of the present disclosure will become more
apparent from the detailed description set forth below when taken in conjunction with
the drawings in which like reference characters identify correspondingly throughout and
wierein;
[0020] FIG. I depicts a block diagram of a wireless communication system with a
transmitting node wirelessly transmitting in the presence of interfering node.
[0021] FIG. 2 depicts a block diagram of wireless multiple-access communication
system including multiple base stations and multiple terminals.
[0022] FIG. 3 depicts a wireless network comprised of access nodes, relay nodes, and
access terminals.
[0023] FIG. 4 depicts a block diagram of a functionality of a wireless node.
[0024] FIG. 5 depicts a flow diagram of a methodology or sequence of operations for
indicating a desired interference level with information included in a message sent to
the interferer node(s).
[0025] FIG. 6 depicts a flow diagram of a methodology or sequence of operations for
reducing interference by indicating desired transmit power to an interfering node by an

analog encoding,



[0026] FIG 7 depicts a flow diagram of a net hodol ogy or sequence of
operations is provided for encoding of the reduced power level to the
interferi ng node in a nessage along with other information. 400271
FIG 8 depl 2e@d45¢bw di agram of a net hodol ogy or sequdGdESgf09/036853
operations that addresses open-loop estimation errors in resource
utilization megsages (RUM performance. [0028] FIG 9 depicts a block
di agram of a node having a conputing pl&tformfor perform ng nethods
for requesting reduced interference power. 100291 FIG 10 illustrates
a bl ock di a]grmmepfF];@ Wﬁk@@f{@ﬁf\({jﬂgﬂmﬁoﬂa%ﬂgﬁbiofgj m&iu%géc%%fﬁ%kbﬁi@ﬁsrikcal
conponents for rformng interference mtigation.

DESCR! PTI ON [%‘g dfP"rF“B?ijg“gpPgﬂtei"Eqﬁ'F%@rpoé&@ﬁ‘fﬂl the ypicEfering nodpurdicsHgheous
networ k, a tedighigreth oy inG@Rmtga cate with a serving base station on

t he forward r verse link. On the forward |ink, the term nal
may observe ﬁﬁg%?ﬂég‘g@fﬂéﬁﬁ@“’fdﬂa@m ai’?FEI&d\‘F,’\@% HGeHBI5EsE o5 PReFatighs thafh s
may be the casidres®s gpen-lodp chthitatBRENGRD rBRSRC Bkl mEawer®UANPI co cel |
or a fenocell and has nuch |lower transmt power than the interfering
base station. PO IHE reverse link, the serving base station nay
observe hi gh [oespFi@riaikpetskbnk daghmioes helkildgng £dmpaahg plditvem for
interference on each l‘h”‘f frr_a% dr-%%r a%e?@erf rmance of data

transmni ssi on FERORTEREE PR PR P SMPEF RO ¢ i gati on may al so
st eer the i nt@ePpFiGdotihanses Ssodnliagwayoffarsgienahatimtalogficabheasivg 679 hi gh
i nterference. 03 ln_an .as t. short-term.interference mtigation
may be used t%lcgl’fcta lllgé)g]tp 8lle{1§.f%r.p,%&fc’r3’i ngg\}giiela-er tiePg?&'ilﬁ%l}‘ interference on a
given link in order to inprove performance of data transm ssion. The

interference mtigation reduce%ﬂfﬁﬂﬁﬁiﬁ]ﬁ:mrﬂ@& interfering

transm ssions so that a higher signal-to-nolse-and-interference ratio
(SI NR) can belte¢hilevegaftonlazexdaplpryade idathatetogarsusinsiogn 2 tehfi3dayA

Wi rel ess co i i . i.hcl f i ons
and ot her - net pnise B SLE L BRE Sl ilh: TR ReRBRE Bilthe o

t hat communi clarvessd Wik e tdsminplenayi obsdres Iaghdinteefyrende Somya intefengbaiet 0 as

an access 0ol ki o, B n20.eYl e, DS Bie 46 oFRCH Jiase st on

may pr ovi de conmuni cation covera ] I CU I’_ geo ra_p | C area.
The t er m " cel femtogglhanddipsempughdower draysaribnge cathantho fnteafeastmssttaton.ofin dred/ or

a base stati %@Mﬂﬁh@é&«ﬁﬁﬁ&mcgwké GRMRE @ ﬁjrﬁ&?ef’encéj@&*ﬁgrgfé%gfm‘?& the

context in which the termis used. A base stdation may provi
communi cat i ontCEBYRdr Bganterprense ga eqch linlempy degr@e pgforgance of data transmission

sent on that link. The interference mitigation may also steer the interfering transmission
away from a station observing high interference,

[0031] In an aspect, short-term interference mitigation may be used to mitigate (e.g., to
avoid or reduce) interference on a given link in order to improve performance of data
transmission. The interference mitigation reduces transmit power of interfering
transmissions so that a higher signal-to-noise-and-interference ratio (SINR) can be
achieved for a desired data transmission.

[0032] A wireless communication system may include a number of base stations and
other network entities. A base station may be a fixed station that communicates with
the terminals and may also be referred to as an access point, a Node B, an evolved Node
B, cte. Each base station may provide communication coverage for a particular
geographic area. The term “cell” can refer to a coverage area of a base station and/or a
base station subsystem serving this coverage area, depending on the context in which

the term is used. A base station may provide communication coverage for a macro cell,



a pico cell, a fentocell, and/or other types of cell. A nmacro cell
may cover a relatively |arge geographic area (e.g., several
kilometers_ in radius) and may support communication for all termnals
with servi%@ “BUBLE ption in the system A pico cell ndyTeo¥P/0ss
relatively small geographic area and may support conmunication for
all term nal st8wist h service subscription. A fentocell may cover a
relatively small geographic area (e.g., 6a hone) and may support
comuni cation for a set of term nals having association with the
fentocel | (e.qgpico dell Nem@edl, Bal/ONBicNGpésieasi ARREs caf miyhavirameltvellhe

termnal s supported b nt ocel | bel ong in a cl osed subscri ber
group (CSG) . Wi ?%&RK’FG\?@ e%e*@é‘?“fllgggyﬁ@? R ﬁ‘gﬁ%?“dd"éay@élg@“f or all

types of cel |corr[nﬁfﬁ3:3ﬁon-|f&rdlllt€lﬁinﬁllsﬂﬁiﬂl Rfvidisapeiptio i the GUER0 W piddell
system and each term.na lyég%xgbe Stfllll onary or nobile. Atermn I may

al so be ref erP®LYY adglatéf'r‘? SROHR ﬁaﬁ’ﬁlan R BIBP e o CRlpn fEf
equi pnent, a ﬁnnbsmwiﬂeremwqancﬁptﬁzhahlfaﬂmc@mﬁay cBvdreh¢htRaly smay be a

cel l ul ar phone, erso iital assistant (FDA) W rel ess em
S reress coMREBERTOR 2ua bl R mag SRl rosbiraton B {igh gl
conputer, a clmvahgemquaimw&ﬂl tiee &mroed:IB(sg kemmimbis belogigWb kesidsdabiithn, etc.

A ter i nal | cat Vi ng, base.stati cause

i nterference Omegnfﬁé ermrmeacseslu qf‘ﬁf f%@%oéﬁklé‘a)fl?%%gdlh%c 8%‘335?%3?%%%? group

interfering bE@se). sTthteahnzqueSAeszebaﬂh@gpuhas,ebesisaiﬂoaﬂl tysesaf kdise stati on

‘ntertoring Baba dpufrit R O ingRed U RhrR Sl end SR, 2"

term nal on tdwgiohoy wamcebilei Akermimul imag dscﬂ@rreﬂagedtelammbebs ®rmaindler :malnhl

caust ng TS RGENSE iRl I FRiBhLRE «3Bubl Bel RUERIE hhDle  ARRIT

| nstance, or Phohw s peragniabiigital Awiptasr(BDA), mnmelesbesmewbedlad&ﬂseommamcat1011
"exenpl ary" i t, S re r

advant ageaus. Sya P RBERIBAL K b dEn R0 B o LB P B loohey be

appl i ed to anyVidnstaben, eonbiteratitabmey efmmminecafeotithavicrvinstoeshnobogidesy

Code Divisio | QM)] i CDVA
(MOCDVRA) . W (et ol RIS TR At téﬁé% EMm bl %cé%g‘ﬁ% PP,
HSPA+) , Ti me émtwssuéowrwug leaswt@w;\e@e@se S(tﬁrmysiglytsd torpeLve Ftee-qm@lrmwle

Di vi si on Ml t§,pl.84 AR BFeld M)Alﬁ}{l%;f&%’bdgbﬁh&gﬁg%gbe b‘{dﬁ 0S¥

Division Multiple Access (OFDMA) systems, or ot e access
t echni ques. Anisfeircedas woningon dm okt dmineerive teﬂé@iﬂgh%@r rpigal

i npl enent onecaggmgmﬁ{ege@ﬁ&@@sgésta@ﬁ%ﬂ i@Selere PRk, CdMa2000, |S-856,
W CDVA, TDSCDWVA, and ot her standards. [0035] The detail ed description

set forth bel 84 dhewanle i is psct hercig ppeprae serdpac argsampde. instaaerded

as a descri IOté]@ﬁhsﬁitzo\éa’rA%%GM&%E@%E&%%&ES %Qﬁnﬂlﬁng'%t%@ce@ﬁgly'@
081037 7 not |ntended to represent the only configurations in which

t he inventi onPSRRyStHed mEdeTed OFadvarascaE P1 fé‘éFl‘a@E et Ghe disrdasedies

speci fic det adhidinRhts hfa b@hﬁpﬂl@@% aﬂ:fr ol d?\éblﬂkhﬂzgmﬁs SR 9IS Ing technologies:
under st andi ng_of the inv ver, it will be apBarent to those
3|

Skilled in thEodgmmippmbuf w@ 49&%&@%@ Fbéi?“ﬁé“b‘?%‘étqaﬁé’ RN t hese
speci fi c det aCb®iA), Widsieme CDMVA @nmy\@hglr-mngaoﬁ& m@ésu(mAaHSPAﬂ

conponents ar own | ramformin order_tao avo

obscuring th ﬁB’SE)d‘é‘fi?%&ﬂiR‘p Wchﬁ\(/ﬂ?Mf%)W Ste["@r@é?}'ﬂumﬁépé‘fl?lf"hﬁmﬁ‘@wAtCBBSP he
drawi ngs, in (lFDﬁA)]systﬁns{\DﬁEdwﬁbﬁﬁ mmpoﬁadimmuﬁmsmms&@ﬁM) dykibiad, es
atransmttlng]r odeﬂ e A as used herei 102 transm tti gtirre
ot roal tnt R At e i 8 SelSet gt ST Patb etes T
a receivi ng nodepltnént dede ndragandsdg sivtraei$ds, 10400, TLQSER N-CoYIA, ITat an
interfering n%&a%ﬁ)a%orl I_\qu %as used herein) 106, 108, 110 reduce

| Ut PR et g

its transmt power |evel can enable both the
transm tting (eedp ThO2et@iled desatigioh estiforth irivalein E0mectibA 8ith HkGippamdabdnt | nue,

drawings is intended as a description of various configurations of the invention and is



081037 8 desired interference power. In an exenplary aspect, this

i nformation can conprise squared factor "R' divided by a desired
interference power ' DESI RED, where "R' can be a constant or

sel ecti velWO¢ Péﬁ“&o approprlately conpensat e for the PETf{S2908/436853

cl asses of interfering nodes. Further, sufficient data regarding the
path | oss, et®igzzcan exi st such that the desired interference power
can further address this path loss, as well as calibration errors due
to msmatch in the uplink and downlink path |osses. [0038] In another

aspect, each ﬁc@ﬁ@@ﬂédtM?efpkég&ﬁEhfe%ﬁlyr&gnﬁbigg‘iiOHSQ§w}n%9§m ibtfhidamyhave a

differing nomnal interference power m NAL, “TANommAL
respectively. m?%ngﬂ@ﬁﬁﬁ@kdﬁ@%éﬂmmé%ﬂmﬁm%@ﬁ%@ﬁmbéﬂﬁﬁém§@WEﬁm6Wﬁmg

constant, but am&%a@aqld&%ﬁﬁ@ dtheanRANGT HoR¥el, it Q@l%e%%%knf‘ﬁ%‘os%ﬁéﬁ
use but for conply with a reduction request according to the

present di scl Bsbsd tha%ﬂ}%mﬁwwf’é’d’é Sraetiged pahow these peqificdeliis t Ingemer  at

the respecti vasthRee wdlfnowGuctitOandRbRgb el 8 dreQhovaEiN SREK i8S EI Y& iROWer
at the receiving node 104, or received power at the transmtting node

102. The tran@ﬁ?ﬁ??Wé“ﬁﬁa@n%@Qc@§ﬁ“§@ﬁﬂ%§?mﬁmﬁe5|red i nterference
power r DESI Rigbe) ReRERIgRER o Bedt-RERsrieFpeat i Wﬁle])!bstcbﬁﬁnuh@at@n Gﬁ%{ At

val ue chosen %o be eneraII or worst-case satisfactory
requested | ev Fmﬁﬁﬁ F@FP%W?g%¥%QP3P€ﬁA6?u%ﬂﬁ??mbgpﬁvnﬁ@ﬁﬁgHmﬁéﬂ“ﬁhth
| oss bet ween M@abmmmﬂmaﬂgl ﬁe@esfm@?asasgﬂcwcmteoi@ralréwwn@qtedek%wo&e08

110, or path ] oss he recei node 104 and the interfering
node 106 108b Siket FBaa b et S U T AB e R Mt Feebus! §

conpri ses a qmm)lme,tuosmc@aammemﬁanbha@omf Ifemw@epb“bar@dmmémble both

requi renents o, conve esired interf I t he

Late Cor e dBE ST TAE 15 e aRene RodydbE 0 1 firp e s ey
per frequencymﬂmamﬂeémﬁpﬁpﬁﬂﬂmﬁdﬂﬁ&mﬁdﬂ&ﬂhﬁgﬁbuﬁhymdakeﬁﬂhmps what
channel s are ent to rer o o the.desire

Craneni ssion el Mo dsdrsts hillFin dor ik skt R ORI 2
i nterference coaponentiml24l.can advant ageously vary t he requested

interference | onsi der,ati on fac as relative
path | oss bet&géﬁI?ﬁlﬁPQ%n§ﬁ¥%?ﬁﬁgﬁ%%Hﬂ%S mnaJal 8@3?9152, 106,
108, 110, bet ateogendoes inrihag di‘fkrenngasws(ﬂl e, @(fmremt mgxrmuﬁie&nshﬁﬁpowbﬂﬂyels’h 10,

104, or bet V\Bmgaégg% %HE&&I {109 c@ﬂ‘%}%ﬁ%@i@} 5’900 edes 19 ex’ml%d?g,élb The

adaptive desire erence co Ak e BdVan
conbi ned neasust@netess yntzeip] ae al nrdzxymmsf tomoea®then(i. gawgmregtepzaetfelérms s. A

channel cali by, ?Bﬂe%ﬂotﬁ&ﬁmgﬂgﬁ‘&dejtg? dgp':} ) ﬁ@éc@gg,%ﬁ%,:s%rgéséq@egfaﬁ%iﬁ&{ghg

m smatch in a rever sé Ive
transm tting #rod&02 @Richdiepinied ﬂf'rﬁneﬂCCFBQﬂrﬁewgnai@@IE) ot 087 equiBnenti(LiE)due t o

S'Biggr?‘)“' C COMRON I tiosk QRIS coMmulBadofi GE4epR @M 1" AR EMbes ROMAS-

utilization messaging (RUM) via a wircless data or control channel 112 . By contrast,
an interfering node 108 can be a high power node for which the transmitting node 102
has insufficient power to contact wirelessly, and thus has to take advantage of a sending
a RUM by backhaul connection 114 via a backhaul network 116. As a further example,
the interfering node 116 can comprise a ferntocell that is closer in proximity to both the
transmitting node 102 and receiving node 104 (e.g., the user’s own femtocell) than they
are to each other. However, the transmitting node 102 does not have authorization to
communicate wirelessly with the interfering node 110 in that it lacks proper security
authentication keys. Consequently, the transmitting node 102 can advantageously make
a RUM request by broadcast 118, which in the illustrative implementation to simplify

interpretation of the RUM request can comprise an analog signal corresponding to a



9 [0040] It should be further appreciated that the transmtting node
(Node A) 102 in sone instances detects interference w thout
identifying the source of the interference. The Node A 102 can send a
gener al é‘g‘ﬂ%‘é“?’l¥461“‘ reduction in a power |evel without PEBEEPG0P/E36SS3
know edge of receipt and conpliance by the interfering node.

Al ternativel ysog7 i n addi tion, the Node A 102 can prospectively
announce a desired maxi numinterferencegpower before actually
experiencing interfering transm ssion. Alternatively or in addition,
an eavesdr opRicRgtdRReerdtOpdnat Inbaﬁ%xéﬁﬁ;lar%/ %tpe(ffetgﬁ iRt Eah 66hiBe
transm ssi on can overhear the request the Node A 102 and conply.
10041] It shoahated faste &’ diyéded ppe éeﬁuraci intbrietsate nowver I&b/dbﬁmﬁbowhqram”

experience an_ipterference esul. from

Threr fert ng N8B SRR GIRA 05 B8l ERH s iR

br oadcast reqimss (Shtegfarintghmtlest frerticoybifinect damtr@afcmfgehm;@t}plomeetc i@nbel ow
a desired lev C

desired | evel® ?{ls su(aﬁ thBi.r tﬁ?@%ﬁédg%&f\'ﬂ%%{ccﬁ%@ég% %Jgtg%rtagdrpsg ﬂ{j e%s)(av‘fogs as well
indicate to msdd:br@ma hn@rsdmemls@qlmhpw@nvpl(lﬂsi@)id edvtriiek path bsteot al t ar get
i nterference [ ' v ;

assi gnment) o[?(%t\églrln Et(anft% {hlglrr}‘t%éccg )é?({lajrl{c E&{nﬁ%@ elt{elqipg dr?g%%dé/fég’ ? 110;0%% g‘?vr?él r

case, a UE cachffelm@mbmhzahgetfeﬂam:@b\ir@frlgm,qu?mﬂ@;d@ I*\bimmal tegpectivBlycan
send a resourge utilizati nes With transmt wer
control | PTX COR G Bt P Gr T 57 9 thUEhF i HL T gEER 1o o
interference goexekvdl thac@tk add w}bﬁﬂb@bﬂadt £ tobplgiag sah a Nadekn t@ést r ecei ve
this RUM can hon r it . accordj g 'Plr o¥ | oned rule. In an i nstarllce
of a general I§°Y B%Eéﬁ%lireﬁ"@cﬁbsé ure. o TS PR KB BR A0 SR RITREwE gt the
control a nmaoe@ectivohade 106V@R, 10D, prm@afdfces@miaccemd povRidmmtch@uhob@lbng

cogni zant or tentive to in rference ¢ artlc ar
interferer of&%hér‘fﬁﬁwe({%‘fﬁ t'aé%%‘?ﬂlgtn ‘gu];)Zcirp‘%f 1(%10%3 Z*tan be
unabl e or unwedektRgiediRd iMRéfekdnee pdﬁeEI‘Tﬂlﬁﬂqé,)hb[&Jﬂoﬂﬁsﬂ& feectively that is a
prospectively broadcast its desired interference power. Alternatively
or in additi oHNSHTEANGIEseA o breepeH b RIETHARSE FFTREEr. (THelfcgesied Vel

interference Has@MctPRARLIRE éxﬁﬁﬁéﬂlmbt@ﬁnﬁ&%ﬁa&@ béthOdR thogRs Bitdidho 8
based upon data error_rate erienced t he Node A 102 on sugnal S

that it is rekd&pgd W&lfmm&@f‘ﬁéﬁﬁ J&Nl%rf’fp%h Loty i thepreraivingmads Bence

can be |nterrgnam@nﬁte@@ﬁgnbdbamﬁtt@ i\mde A 102 is not currently
measuring an |nter&er|n but is pronpted.to reduce the

l'i kel i hood t HA3%b&e {fFnsi %‘b‘:’dl?a & 12 advanfagpqusly | COMPIIRES § RaptizgHion cofpenent

successful t rﬂnsmlscﬁab@Hban&va%?a&tuymwgtb Jenvey the h@lrémrngefelregceaéuél as
descri bed fur her. bel O#éqr s for one

the transni Ltl .
or nmor e, Fiiug S ety i DR AR e B o) o6 RRplents oo
val ue of t he ah@lmtcampomt h?.2|aﬂﬁ@tagﬁusly(d&):rnﬁhﬁstwhﬁhg:hﬂldbﬁ abipkftinelit td @e ent

val ues of desi 37 10.interference. |l evel on d| fferent

of bandwi dt h BTG COHIRATE) ARt BAVANERD SISy ATt &0 £Gore

i ndi cating Cﬂ'esnaaipﬁtem:‘médcycwimlmt llhlaca\laﬂ\u&tagefouiljf 21 e reqesn@rinte i Sgeies t
(1'n-control), d on t.he ti e

si gnal i ng theY |§F s é“rt? %"“*‘IQB é"“@e‘:ﬁ‘%ﬁ“‘ t"g§1%r§?‘/“1%e pﬁﬁq %Stﬁ’&‘ﬁ‘ g%{“%“ém‘“mg
serving cell andau‘m:rﬁ:mag ncnkgs 102, 8%, aﬂBelngbctwécnnm 1gthifmmgragd ceditisg tdidat can
fine tune opefatj@n. . .Thare of desir e f.erence

i nformation :31,2.0% i nl? e Olﬁ%mien %1? é}s?lﬁl;m%ang et hat “0 rllbicﬂég‘foeﬁatl vely
agree to r edwcﬂept;y@mred hteaﬁ@pn@momamept Ideceninkeaddmmtagg oﬁ@mhmek

optim zation t okt f e S (i

ot Just o QPR reR 3 HAD oPocBth ook el R R e R RANEn, - ©

anal og nechardosprict IMGamaivetltﬁ@ESﬂ}REDem«langsm@ iof fotvamdned reverse
D OCL Y SR G i ihink RO 08 L ﬁg%%ﬁfgsllg%ig?ﬁﬁ can

cooperate in I’ UCI acts to In er ence.
108, 110 due to electremc component losses i m the receive and transmit chains.



and generally in the art, the term"sector"” can refer to a BTS and/or
its coverage area depending on the context in which the termis used.
In one exanple, sectors 204a, 204b, 204c in a cell 202a, 202b, 202c
can be forW@aiBitl4g#bups of antennas (not shown) at bas@CTURLEOHA3630,
where each group of antennas is responsible for conmunication with
term nals 220y @ portion of the cell 202a, 202b, or 202c. For
exanpl e, a base station 210 serving celb 202a can have a first
antenna group corresponding to sector 204a, a second antenna group
correspondin ) .a thi 7
correspondi ngeé@ 2@@%@‘? bezigﬁ%? a%%éa\?eélr@#hg t%ﬁ%ﬁ Q@gg(g{egﬂg(%ee@f%?% Ohﬁ

t he vari ous azsqmmssiet#ptsmtqy@@dcm‘eﬂ@hﬁd@mﬁﬁs’iwh@m@eiOﬁﬂlanEqvéteam Rawi ng
sectorized arﬁqéagrA W%Q&geﬁﬁ ﬁgrafféé\:le%t foF xléEi&c'ﬁSﬁ im al towélh% Qfxtﬁ)o%lt(s e 1ﬁc
appreci ated t hat sul t e Wi rél ess commnication networ ke hav

any number ofkiewtetgnr ¢fzesdipband compiianecntthy intederingaioles Atenatinaleaded to
fall within t ARENSA: A I ty,
the term’ basdeaglsut% Ig.tl on(Qj gsﬂﬁge &gi’rgcetﬁ%@%gﬂﬁ??% e(%k%ﬁnﬁk: unglhgﬁgﬂte?dgn
that serves aPosiethedire agiuale erpesgncipeditaifarion ersarssioar abanaiivelaior in | t
shoul d be appffibAlag davelRippRS nH@éaﬂlOI?Iﬁt’i RdsThot Rt 919%111 uﬂsl;‘lfe?lﬁghﬁ{sm'is@loﬁ
disjoint link scenario 1s a nei or sector. Wile the tollow ng
descri ption g@herapeaythe éﬂqmsé@ﬂﬂ%‘l%es"y&zéﬁﬁl fomBkhi ch each ter ni nal

conmuni cat es [\Mzﬁﬂ mﬁ&u@%ﬁér%g aFHTEERSR! RRRINGIO I%QEMéxEérIe}{ae dnt shoul d
be appreciated that term nals can communicate with any nunber of

servi ng acces@éeHrife$owsidhad pulfsir Oawawa%m@ém\‘ﬁfewgdwé%a%@&lﬁde A 102
termnals 220:a6 &akd@rodics PELEGH! Hr&hﬂ@dﬂﬂ’@@l&t(s Elethamﬁc%m;%@@mteﬁ@féhce

term nal 220 can be statignary or non-limtin
exanpl e, a t dpichiglbelowd desiigd EF?—:‘ela‘i’f Pé‘&’é'é‘gsélcﬁléfrww “{ 'ﬂ?l‘)elo“é‘hﬁ‘éﬁll?

station, user;e&mmn@a’@ﬂ@e,, 3@1m%m @@fde@ic@m ety md@ﬁfa/t@ﬁodamah@sruser
appropriate network e wi. rel ess devi ce,

a cellular ph@H@mesy (HEP %‘%’é‘is t&‘?”d?‘ﬁ%ﬂ‘m%ﬁ’é‘?@’f §|"ﬁq (‘ZIEESR)"PIIC&IWF rapliedly

nodem a handiigtatt Meyting@i) oPlargdiiaichertnca MeRF hatl On @RVIGR: chtlalUredan a
term nal 220 c% conmunj cat e V\AthF ﬁ%mgrber of base stations 210 or
Lt 6]

no base st at i 9§ @&EH™ “&N o Py é@ﬂ?“]’esf’wc%%lzﬁ@ﬂl TR e,
t he system 20@RUdaywith ttahéidiep@wet efttloblPh 200 serphopretdhackiyveenghigiti Ng a

system contr o) 230 that can he. coupled to,one or .nore e
o ot o 510 s e R anR eubr A TSR NS MG Hel i 5O g tomor
stations 210.itimodingas plaﬂﬁened/irﬁlb. alah énstatd of@ ga@nﬁlgﬂaﬁa,ad@stséc@m a

controller 230 can.be a rk entit ol l ecti f

o tvork ont - o1eaate Nl o A G SR et ah g et T R0

di stri but ed awighout l@utglmgnzantcalattmmvt fventbidisencs tabtddbysn? fhtiduder interferer
comruni cat e Wlftth I%;wh ot her as needed. Backhaul network conmuni cation
235 can facilitaté poi nt-to-point comunicati on between base stations
enpl oyi ng suclit4a] dn stothicbasbed tlardale tAeld2 warebe Unablo pamexiiingtoeneagyst em
controller 23 | 0 onnections to
multipl e net Wgtr ﬁf@é @ OBSHPo'lg‘l;{Doé’qg%Pv% ﬁr@ad?{%% 5 J§1g9 %elference owel ' or
packet based AktrdinKs or anpddiom, tieNodé & 180andlrethnnlicet imbidainor &S t hat
can provide i i tion
rtn one or reEbERE R L AARREhSOOTLEE TnSiRe 8% b EATIBINGE | O
syst em cont r ofros ratxgQerecaerdiby dheddhsle drl%@n é@uﬁbﬂ thet ik tehevang chicgnptively (not
shown) that canm (REKATR, he-Eeheddl 6 hiARADL SthPub RANLABE hpom
termnal s 220. Alternatlvf he sc l'er can re5|8e|n

i ndi vi dual ceturreptpaneagyg ag é%etl“@rmmgnafwlsa)f@m tp gadinesrthe Ieshileapfl that

one will occur at a critical time that prevents successful transmission.

[0043] By virtue of the forgoing and as described further below, the transmitting node
102 provides for one or more, as well as other advantages, of (1) indicating a quantized

value of the constant path loss “G™; (2) putting RUMSs with different values of desired



100481 In an exanple, system 200 can utilize one or nore

mul ti pl e-access schenes, such as CDVA, TDVA, FDVA, OFDVA,
Single-Carrier FDVA (SC-FDWVA), and/or other suitable multiple-access
schenes. MRRPHIMB4zes time division multiplexing (TDMPCTRIERIOYPI$853
transm ssions for different termnals 220 are orthogonalized by
transmtting gsmsgdifferent tine intervals. FDVA utilizes frequency
division nultiplexing (FDM, wherein trgnsm ssions for different
term nals 220 are orthogonalized by transmtting in different
frequency sUBGRILLELS, lloﬁd%‘?en‘?él%k)%av\g%(@b iRy SyRden® can al so
use code division nu tYansm'ssi ons for

mul tipl e ter radretagcealy aouns hatiestiag G adplisiinghet fif eplonef tonsohibiepseal
codes (e.q., t tine
nterval o £ eaengy Daih) BB MGG RKRY RORDb el o enfiR e
Frequency Di Vil @wgwmiet, Pipl (@ xGahpra i) as tfamvrwmwahmmmtwsaverage of

Si ngl e- Car ri &fcidib &Y RRENhPLM %%Cw&aﬂoﬁal $¥i0g, &ﬁngM of §5iHY and
SC-FDM can partition the systembandw dth 1nto nmultiple orthogonal
subcarriers (iBtegerence gHegnatiqs) ip grade BHO\Vé&tlﬁteafﬁnwoé% thed pantreonpriivelat ed

with data. TyDigad i LH; Bl RPriaY, MBRh S BIE 8GRk dpAmtAon| dn HHGASY
domain with &%DM ar? “°FW elﬁ%plbrrgn domai n %M HEB p 1Rddl tnl onal |y

and/ or al t er n¥fi ¥épy’ mi’eﬁ%fe'&‘?ﬁsé‘i’ﬁshﬁﬁdﬁﬁ’td‘fsﬁ08}9# lﬁﬁ’oﬂﬁe%rﬂé@m? nto one or

nor e frequenGypeakhth@ing, pr@Gkl fandibi HEcHEAM &PRLBOLRNS, Qlﬁklﬁg)ﬁs% of
subcarriers. System 200 can also utilize a conbination of

mul ti pl e- accedanmehmeipreeity cap epandtheyprmseaf dierfoune daNses BakcaRcqspsiale in

cont rol tech%mg,sﬂ[y@gg&aguh@feﬁl& are general ly described for an
OFDIVA system a%g]ﬁ?t{oagr eC| ated that, the techni ques descri bed

herein can sil ﬁ?%iﬁ@ oF ¢16 WFREsNFIEPlE Sece s H oMM EBHN SH Y st em
10049] | n anaioper acexainet &ith Patas &beds. qms%?e&&n@edhdﬁﬁénsma;hﬁlpg?a@cew

system 200 can conmmuni cate u nnel s and
si gnal i ng usi F§ BHEHR SHETR @o‘ﬂ?l}“% “8H’8[‘lfﬁ?€?e§ta“%tzé &‘Hj:rﬁ‘r‘llgﬂ?lg PR zed
by system 20Q20aFuriher, afkSir giogthateOstaichd M0 chedofinialcste 220 osdiGmdrbat  each

data channel is one term na iven.tine.

Al ternativel feml:'lléa? (;quhéﬁcﬁl&f ﬁleétﬁﬂorﬁgl‘g]?@ taﬁﬁélaﬂstazgg Hﬂqr?’f”ﬁ Rt 0P AR s
220, whi ch cannbeosupet inmnfeﬁ@hodé sidhitak dgpanad dtyzsalnaﬁisuhteﬁig lwﬂeaz:d@tla
channel. To conserve syzzstn res ces cont Pﬁlnnel S ,ut I|ze
system 200 cak AlsgPse délr’%&“b%l %Veh%’f tipf émf‘él nﬁ’gf(‘gnpéezd SR Onfor
exanpl e, codel@icwi l&i annceesd Iioarp,lae\i@da@ aldfor em:eheexmﬁrqqinate nekaiok epbigniehs

ort hogonal | y donly in fr quenc e g...data
channel s not bng%sizd%?ﬁii@pm“ﬁs e 'é’)‘%lé] U%IC Ve&%ﬁ?f ﬁc%a(er °F&d§)bl° arca
suscepti bl e t22h-0s4s ised hm&nhmgl(gaa%raltyyn dueertf toe tehmr‘mﬁ‘r cag o¢felitd & bass satiah
receiver inp S Iy ¢channe 0050 hi
H G 5 a o EEb ARl SR A ORI of A PP e RS
gener al | y desitgahfledmprsvaniysteh egmcinn thesod02¢c alde!bZ@cHﬁh dr@f2v nal s 304
A wreless no I I he cussion
that foll ows, c%ﬁﬁ%&?du{oe‘tg?lrb}é{s% es’fa%}c:jlﬁﬂ%%g b&;p%“tltgg&%ﬂhton& 1ple sm%l% alea%{) gd
wirel ess nodeareanad4s; %O%eciélwitmﬁwmdf thm:endﬁletrma's t"@@nmmﬂdﬁgﬁimuibé’ may
be used to ref I , ihn {

desi gnat i onseS %%Ef Qr%é'f e bg&straﬂﬁgg\ﬁsp%&ggg U%'\%%ggt:%&%] ﬂgusg ﬁ&%
perform ng botuk gerezals i tthe amdhertermeiseatort eanaefeong BT[S@o@qurtSonwargera@ss
node may func&eb&ﬂm@%n% c@ﬁtgﬁ%?wﬂgﬁ ﬂt!: te(l'ﬁ‘ us&d. Ir?&féte%m%@sécﬁlrsayoéiQQIl?ﬁ’
an access termnal, or nbi nati on thereo exanpl e o
wirel ess net vidfkin3oell 3 Zibnzqu @n by formed by growps o pnteryes @wtrsép\éls)glt nodes
302 function ﬁageg@édaﬁm thaléeydhd?ouia%%n&uas 1§F‘e§ﬁ/dn§1§1% 5 Ro@mOMERBh wih

access termnals . The cluster includes a wreless node 302A t hat

functions as ‘alﬁm%?&?égén poArHIn dyheselhe9%e HFb oAU Rarsraerin ﬁé’é&eﬁ@ﬁoﬁ 0 a
network 330 (B03ervindcM¥MPh s40RvESHiRt MEhhdldidlp RRLYBAdng 18 sMMeDb42H | SP,

second antenna group corresponding to sector 204b, and a third antenna group



14 applications, the access termnal 304 may al so function as an
access point and/or relay point for other wireless nodes in the
networ k 300. [0053] The air interface specification used or adopted
to suppor W FOM46E) ess network 300 can be based on anyPCI{HSEHHPISS3
mul ti pl e access technol ogy that enables nobile subscribers to share

t he avai | abl ggfpagdi o resources. Exanpl es of such nultiple access
technol ogi es include Tine D vision Miltijpl e Access (TDWRA), Frequency
Di vi si on I\/UI ti pl e Access (FDWR), CDVA, W deband CDVA (W CDMA),

Ot hogonal Hsg:'a?(ﬂn%?b 19@4%5&/@:\@} ﬁsﬁ%ﬁ 5190:1 hat tQ va%gﬁgeas ects
conblnatlont er FIG 41is a iagrami | ustratlng an
exanpl e of trrbSquaqrﬁcitere@h@meyseéfln eass«memélwggsqq@d@d@@dior upsestoiged ikt ng
descriptive 'I@rt'hgJc f‘?&ﬂﬁfd‘b\é% ér&lﬂéétﬁa{t%ll%ﬂgblter\x%ﬁ'gsycogﬁiuhﬁ%n B orks
functionality of each E t he pertinent functionality to

vari ous concelw@ga@swb@@%f Stefm H(pr unssptarizgil sells graintandgfl tq falhwithin the
descri bed. Tm@&% ot KilelnkRe dpﬁenﬁ@@o}ﬁﬁﬁ Pt difn ﬁ&ﬁ%@ie?xﬁ"ﬁa@@&taﬁfoﬁ“eﬁ%qed
functional bl ocks can provide other uncF| onality that is not

descri bed herlsran cappicferosh t@%aﬁﬁ@’ethattsﬁée%%@%awe BRESAO0 hahErEtes t wo

functional bl QaksinodldWe bShESScdtRi WDEKd ﬁ&aﬂtd%wﬁ@la( RO iR a MBPIR HACCESS
controller 404. [0055] e wreless node nmay be an access point or

sector. In a SkPGREP Acibby S?‘Jﬁ%tWQ%?W%@lla‘é’méﬁeS&E%té’§§e$%€luﬁt‘dm%9 Aét wor k

adapt er 402 nyiiahah BBiciReddh E@hRSISco MRt B BOME 86r/in © BecWdstpbinBfof 1 I St
node to allow . the nedia access controller 404 to comruni cate with a

second node. SPRBIYGyiEShOHE e 2npEsriaRd het Fé?‘&?}s FRS R pigete WEh aewtberide
an access terdvid acclopemer, ot her downlink confi guratl ons may be

supported. The network adapter 402 in the poi nt SO _nmi_nt ai ns
a wired backhifel éwﬁﬁ%réfacawﬁ@ae ot fagm F%& ﬁ’fétﬁ%ﬁ"“?‘ﬁ%‘lgﬂﬂ di%ss

node may be a§j;|st@ﬁﬂﬁ6$a’él€ﬂ’eﬂinﬂﬁ|220 ¢an basfﬂdidneim&oamgym@bfﬁfarlmsngals aE
access term na e ne adapter 402 i ntains reless uplin
ot | on M Sringler B I oRGE RS Scsd RIS oo uile SR | 'or ' 404
t 0o communi cat @uinieh, asmm&obtmmand/éa daS@Er dppibopidtendwdR dntit Alsedndl 0
control the c ten n| cat ed t he second..node.. Th irst node
o e a el s ST et el mtenS an e SRl B S Rt e

ot her uplink W@ﬂéSngﬂa‘hladfaﬁdlﬁﬁl)dehee su:ppmmt@clmpﬁ:ﬁé)&eizicem’wher, a terminal
functionality,of the wireles above in. _connecti W th
ot cone, pol 4t cah B bGL Pl A AT R b4 OB G RO RRESS aft

poi nt. In thi snyewehingureat i on, the network adapter 402 nay be used to
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node. By way efipleyisgrpdystemtchsratiet 240 rhat aanasptcarpled(worrm mo%ﬁ%’iﬁtlﬂzﬁs 210
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medi a access CO onmmuni ¢ CCEss
Al t er nati vel yalteortiveaspaithi tystom cowrolled30 st wor sghdwptoek erﬁl@mrmyﬂection
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nedi a access cont I‘O Icate wt an access term na
As those ski | hlbv ﬂlﬂbztshsdtamﬁ 21 th orapprientd witlecaclhotherras agsdéda Rackhenl
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stations employing such a distributed architecture. In one example, system controller
230 can additionally contain one or more connections to multiple networks. These
networks can include the Internet, other packet based networks, and/or circuit switched
voice networks that can provide information to and/or from terminals 220 in
communication with one or more base stations 210 in system 200. In another example,

system controtier 230 can include or be coupled with a scheduler (not shown) that can



[ 0058] The network adapter 402 provides both a receiver function and
transmtter function. The receiver function includes denodul ating a
wireless signal and retrieving content carried by the signal. The
transm ttiVW@20MAEEHbn i ncl udes nodul ating a carrier w PRTEFAEAT6853The
wi rel ess network 402 provides various functions such as RF front-end
processing, AXg7timng and frequency estimation, channel estimation,
turbo coding etc. In sunmary, the wreless network adapter 402

provi des the conpl ete physical |ayer inplenentation of the wireless
node 102. [Ooéﬁédul-ghﬁnﬁiﬁgi(ﬁ %Caﬁ%lsfl&ﬁ %Iﬁﬂlcﬂg 8%0. (AM’EW%RAH‘[E &hgéﬁcg AP
control access to the wreless di um uses a sche al gorlthm
t o acconmpdat&sifhia e@hrﬁ*@ﬁf‘u&i M&O?,@ﬁ%h Eie%’f?r ¥, q ﬁémﬁblﬁ@loéél?lwgde (e.qg.

access point, o5 §YaPQhRble 94ER 200 éaﬁrumli@%é or A8 iR AcBEE &R Ses,
controller 404 i's responsible for scheduling comrunications between

ot her wi r el esschddMisTRYA REMAe QTR Gingte Cxaer &l (K BRaMéy, and/or
earlier. [O006Qher NBLRBHIHIRELES ScheARL TQMAeﬁtllﬁ%mﬁ'@d{wQ@n ﬁ%&kﬂug ed to
support the wrel ess downstream connecti on nmi nt ai ned e network
adapter 402. (TRMhvherels frisgifvians Bndifferet eradnai Z&Eéléé’ﬁh‘tﬁ‘@ﬁ%l’lz?ﬂ Per 404

receives a transiinssiediitRAUAR inferval) HINA fubifist fr@@féﬁcytd'k%oﬂ Retipeas; a
specified allocation of radio resources. The sgem radi o

resources recdPMgvhereip franspissiqasios dferantterminels2 ?Prsr?ftw@ﬂ%hfﬁ?ds'v node

may include f#RGWRNE)Nn ASSIaNRABERy subi8ers i BRixREp1aSITARBNESMAaNd
ot her types of radi o resources. )tqe S EleI ed radi o resources may be

from an assi gH¥ERE cBRlsP &tF 9§ gEision E‘%‘E‘p?é‘rﬁ‘ﬁ (M. veyerey tranpraisseng ifoy

access cont r olli@ple 4hink® cidi@ drihbSohalFedsing différes PARESnd] Bodeies.,VRLltEST
t he nedi a access_control Iﬁlr 404 d_es* gnhat es at ortion_ of the

speci fied radf%9°y EBEIWEE hen & ey | “mSF“t?"ﬁSQHfi?Ct“F‘ S‘t“bca“i'%e
medi a access oammqitil@dfs d%gmwr&@en@rmmaoﬁ&mttpmmgI(OFlalotl) @nd 8SOUr ces
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service requi $eFPM @npadition tht oatngndwibe udeamgip&toetﬁogoadls@bcm&wé ges

d he
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support the wiyhdbRas sapsi the fvqextyrieohincrithrGHDN ancrnadiwhynetdmmmemmﬂe

adapter 402. conpfiaura t [ 404
sends to the %M‘%d m((’fa %Lareo1 ﬁ]téeg'fatlv%}y q}?rﬁﬁﬁm@a@gl fa“g’ m%g I'? P'6d

al | ocati on of omomte ﬁecmewwames eafthef vepehaki canthin adioo moesobmaoes. fweei ved
e L ans SR SR Lol G AT B keaRUGIRY L AG) BIBMA guencY
assi gnnents, nt's d fs pes "of radi o
resources. | nCDb@p(WiBIe ﬂttxpotﬂvhle:onwmhmlques h@vrdedjhaelmmcgmraﬂwdmcdbddémr
404 receives i

oast a porti Sroar e elatepAgte ARt dspof RETHRIE AT b o
100621 | n onesimgpbdie adelmdctq'éd’mwleﬁﬂ @mnSiicatiomey$ionol ogy 500 i ndi cat es
a desired int . 1 i sage
ent to the | RVEFAEBE BB by th e TR Ml P St BT 2P
(bl ock 502), ernefeunégaigidatatubiogonesor paetedatsfchedrnals and Sgnabig usilg ohteiandrer ence
pover is (Dbl ogk3Q4dnmeldiS éHAnﬁé'I Q.r%ﬂ ed%‘?@%x@%t@tcﬁn bOasli %@é&%@a&wé' me
critical datatoarece|V|ng i's being inter ed with

the interferi tggningea2o Sﬂlﬂéthatleﬁphdh@ cawele% useq peortly aiipderiningl HGneHen can
determ ne oneyQf ARl h&t)lc}%ne‘fbodm%&l@ﬁéd%‘ nﬁﬁi‘pl&qgﬁu&ﬂ%o Q@lﬁchrc%{fmh
the interfering node (bl’ock 506). Alternat |ve% a comon approach

can be used t@%@@%%%%pﬁww@y@%@éedm%@ goyl Tacyeqrectyegm
conmmuni cat i onmgmﬁéa@@oﬁwwﬁamlst mzém@%agan b6b éah Qs B % o8 b Dk AQ

reduce rather than to curtail its power |evel in order to avoi undue
i nterference EHNBEK2HIINS heampecodydvivgy Thkipsing. I8 ¢as exemplegae usi ng

a data channetn@felforBBmLIR) megptLalonGhanaRkad Ah@Gke R12)ata channels not



power can specify a portion of a frequency bandwi dth that is
applicable for the power reduction. In block 530, the request of the
interfering node for reduced transmt power can specify a tinme w ndow
or dur ati IMORHAN146& appl i cabl e for the power reducti onPCIABSBP/OIERS3
anot her aspect depicted in FIG 600, a nethodol ogy 600 is provided
for reducing ggnkerference by indicating desired transmt power to an
interfering node by an anal og encoding.i3df node A sees excessive
interference from Node C (and possi bly ot her nodes) that exceeds a

desired int er&gg@@%@ %}gé/ébM)Qﬁﬁle s&s@%ﬁ?fé $RFin Jtﬁbgpn W‘il%i

det erm nes, for , to’see an int er enc_e
instead. In tQw@tla@peql:tecewme@@msﬂlm evicthendingrcanniplicbarfiblsock 604) .

Thi s desi red f (> WQ&% - val ue
(bl ock 606) . A?g"ﬁ}‘*ng’{‘?ée gjl&g ?1? i nt é’?z Pg\%ggp?see\?gﬁﬂggﬂq%%%ghED can
S [Hars

be det er ni nedzearrallydesigedtd eeh nogesd 08 enceacenss gusimipdidodevifaesgnode
spacing, ¢ hanl'H@)J rc&%l fratlﬂmft%(l)g&hsin tt‘l@'&l%gﬁ&lﬂflﬁ fcfll%{vg tﬁctt(::m') “rEc% gql'oﬁ'eg’

the path | osses between Nod de bet ween Node A,
and bet ween Na#ebe@setd rqﬁ@d@a BﬂelRﬁﬁ@édC?ﬂth%fhselﬁ@b‘yﬂ&P@ﬂé‘rerﬁ?rﬁ?eéfatlmftflng

interference ﬁcﬁ}!’ellndﬂ;e us%@lrgg[t)o 63t n@ﬁ'&ﬁﬁ@ﬁfﬁdngﬂltﬁlﬁe TB&@ Hé@lﬁtﬁ(ﬁg

power of Node A (bl'ock 608). Alternatively, D threshol d
can be deter f{&® lna%ihﬁtit@?a\rqr%}e% Bydefipipeapablaef Rﬁﬁprwa\w&btrﬂesw adarepi g
node) i s capaih&iogf receiving the transm ssion from Node A with an
acceptabl e block error rate (BER) (block 610), As a further

al ternative, OWE A virdsssiedesiey fuistion 3@n BesessiOnh R of ¥Cel. gualdi RptFfom

the recei Vi NQacbd @rrhiRh 06k dednbinaki@PBleof Mn BB ekdnlpuSdriadtilcles @aﬂﬁpﬁoe
Node A (transmitting node) tran mts a control nessage with a

transmt powetopn sterofghe yrelpsgapdeE P {nqsn é’g@h?rﬁ? BeKidg14) .

Thus, node A thﬁﬁ&]sseivﬁ:e§@a. lﬁﬂibblfﬂf%cfe@ﬁ@ﬂﬁﬁlsgml |ﬂ5$lu%ﬂn@{1@sldmute§850f
OoO1n I1ts O

power, mlli t%lht) Ris a nunb é)ga
In bl oc k 616 noge 9@%‘ aanCéO'?Ss"S f"h%cc‘ifép?f“ %’ ‘E%‘@ﬁﬂﬁb}‘cf@m}i%‘ﬁ’do Aode
C, then Node ﬁén(mmsar (fegr arvgwmm&h dsQceieSelxdis a AN, ah ISE fEagemea!
power PRX- %E%h%g Assu F\; i S known t? noge C
(bl ock 618). eﬁﬁ fhﬂﬁavf%eés ovyqreRIaY fuctian 2  pRlaYi PRI o ARETARECSS £ or
exanpl e (bl ocpoiiflt showh 0 AES. a$¢}€pﬁiv;delal’iéiﬁ§f fimdtion ih 18430Ke t6a ﬂjaiﬁmhe
included in the onttrol o SS{%% 6(25@2‘3 Thedll nf? nﬁﬁ’
quanti zed appro %’?%f‘éﬂnf For e Y lygalsofiudes gro Wi et"Psef uI
i n distingui smndagﬁﬂbalt ameemtd ittfaf faneivh apeis I‘poﬁ’ts&@@cﬁﬁeo@fbehdﬁcﬁﬂam‘fﬁﬂaem4
(such as a fentocel %% bl EQ
aspect, inf or{rTrtﬁ e|acc)(r:les%1 Ocl)n t aﬁnﬁq{hc’% nfia 1{)\(‘1 efsi%gérgl 8v%ers ?ﬁl)é Cg%:%hul
(bl ock 628) omayalerpriid cahxeciiviy taottlefate@semints @Hlﬂ'&?poixﬂs Chatimd or
dat a channel \g? S% G/66 g@ %ﬁ@& e.to power
PTX. | NTERFERE 431(9 g' rg%rfgﬁcﬂgl??s %pollm? for LA cms&als tf
wireless nodes in the network 300.
[0052] Four access terminals 304 are shown in FIG. 3. In this example, two access
terminals 304, and 304, are connected to the access point 302a through the relay point
302b,, one access point 3045 is connected to the access point 302A through the relay
point 302b,, and the remaining access point 304, is connected directly to the access
point 302a. An access terminal 304 may be any mobile user device capable of
supporting radio communications with a wireless node 302 including, by way of
example, a mobile or cellular phone, a personal digital assistant (PDA), a laptop
computer, a digital audio device (e.g., an MP3 player), a game console, a digital camera,

or other voice, data, audio, video, messaging, or multimedia device, In some



-DESIRED) = 'DESIRED G (bl ock 632). Alternatively as depicted at

bl ock 634, node C may choose to not transmt, if it believes

PTX- 1 NTERFERER i s not sufficient to sustain transmssion to its

recei ver Y0 Z008@ti4led spectral efficiency. I n another &CTASEP/B36853
aspect, Node C may al so choose to disregard the nessage regardl ess of
whet her thergigg; an i npact upon its transm ssions (block 636). If
choosing to conply, the transm ssion friam Node C is received at Node
A at GPTX- I NTERFERER = ' DESI RED ( bl ock 638). In one aspect, the

ik and ¢ he Bt o AR ERal a0 ey LAEGURRNS M SRLoAR OB GRS

appr eci at ed ot far ktheleirrddsh t10<i9$ mtthﬁenepmehéﬁﬁ di scl osure that the
met hodol ogy qg%agrtﬁytﬁﬁmt@@et 9&%%1& Js&ESHaY ed'tB &#g&%thé%tettt gmfo%t ence

from node C. I n one aspect ol ogy
provi ded for ?@H@@memgseéfonmeswtédw@aplp@mrs thchyapeyrthat eprbles Mobild er i ng
node (e.g., '&ESHREDD sRI-OME awﬂtﬁtc addithanal ahatd rmtstc%m;g@a&&@t rol
nmessage ment i oned above ray be a uni cast si gnal~ (bl ock in

t he alt er nat itgdnolagipyipduedsme Bivigien Mylgple decero@PMA K Frepeeng tvétoncase,

sever al node%mplm%cég \Aﬁmm OBW1A S RETThMED MM -COMUYS Bl tho B ANE
based on the | evel S recei ve the control rressag and t he
@&e%c

val ue of R vﬁt?‘biﬁncﬂﬂ%l‘”&‘é“ cesh (QETPYIGi)-toB Forpeeo AL BAtiaN thaie ol t he

nessage (bl oqkoséPEiG. 402 BREEARSRE GihBurathB8F SafBM Ak ﬁt}@uaﬂmy%@@d to
identify the sender of the nessage explicitly (block 708). "I n other

aspects, a ha¥iless ‘“tdﬁéﬁ‘éeﬂﬁéc?uoé‘mtﬁﬂeéﬁﬁ’éwfedéHlif(?lf“i“é‘fe 1\%&%?“15@“4 Weadlded in

the nessage tonh@h ﬁtﬁﬁl@h&%f&‘eﬁdh&ﬂ&ckYbnlﬁdﬂﬂehf nttftt@n&ﬁn@% Vﬁﬂd&
determ ne their response (bl oc trol messag

i ncl ude ot hercPssPELrSH PR EhRut s %‘éﬁ%ﬁétﬁ B ie Agserbeds Et%ﬁ@%%edﬁ%thﬁ Ags,

etc. (block 7dilkechbhardoatiead mﬁaﬁsﬁgﬁkmﬁ{p@eﬂgeﬂn&r f@a{bub[thﬁquﬁtthsr%t(for
downl i nk i nt e%f er ecgce avoi dance

r the do nk (for
upl i nk i nt er fEFEREEEIL M PPl fgaWffgli%)ﬂogelﬂe@@}udfﬁﬁthm@cuonaf
af or ement i oneglocky Sitvefdlesd detd ik adpten®od dnbamciBacpatdbnitadiessoan bot h Ii nks

is the sane. ot alwa be the case due to Callbr

b rore ATt IOEE THEN 0SS Aot et el BR a6t I oIS e B

cont rol messagees Bquiated poﬁESImmptae@htallmamlsamxtet&sﬁdd‘x@tlﬁmce of D
' DESI RED, where D.is a s on c mat ch,.
calibration ePPEFios @1 tibt r@ﬂ?{]ﬁﬁl&‘t'%% SN ?ﬁ?‘%ﬁﬁ“%&%fﬂt‘?‘iﬂ%ﬁ%ed
t o det er m ne Rtlanacad mbéc tThe Girst nddema&heatdlay [iohtealﬁiGIMcreodndrme&saagEcess
transmt power or in_the i.n r.esponse. To tha

r in FIG 8,
2 ot hodol ogy B0y S8 Shatr GubERR ey BRbofgs thenehVork

adapter 402 in the access point also maintains a wired backhaul connection 405 to the

network,

[06056] The wircless node may be an access terminal. Tn a wircless node that serves as
an access terminal, the network adapter 402 maintains a wireless uplink connection with
a first node to allow the media access controller 404 to communicate with a second
node. A user interface 403 is used to control the content communicated with the second
node. The first node may be a relay point and the second node an access point,
however, other uplink configurations may be supported.

[0057] The functionality of the wireless node described above in connection with an
access point and access terminal may be implemented in a relay point. In this
configuration, the network adapter 402 may be used to maintain either an uplink or
downlink connection with a first node to allow the media access controller 404 to

communicate with a second node. By way of example, the network adapter 402 may



19 errors in resource utilization nmessages (RUM perfornmance.
Consider a forward link RUM (F-RUM (bl ock 802), although simlar
application can be applied to a reserve link RUM(R-RUM. In an ideal
scenari o, Va0 2ep8des4 poi nt (AP) sending RUM at P02 / ' DESTREI0/e833ves
interference 'DESIRED from an access term nal (AT) responding to the
RUM Due to cglkpration errors, AP receives interference of D

*| DESI RED, where a two-way calibration grror D = (CAp-Rx / CAP-Tx) *
(CAT-i x CAT-RX) (block 804). CAP-RX is an unknomm gain applied in the
RX chain of t ain the TX chain
of the AP, erBuion SN Sy B AR A PO Gf hid Bed e T
power to ser vqongollﬁPciﬂtido datemngateevilh e(ntab@sd@caﬁsaklteﬂmlvplarQrmcuidamn ta, the

ST e LB I AR O S T R,

D det er mi ned, alloiaheAmedignptisesongroltea B)btogbinmmnicse welman asvneswrrsmdntﬁsa to

correct 10 Lkt sk ARk R LUREAR LI M h M B, AT
further aspec&upm‘ieébtfihbrlﬁwpﬁmd@rfﬁiéﬂ% consi der when a RUM sender is
unknown (bl oc L, A [

specific to tlﬁ(gt%]l?l)%en %Iékﬁ%%eé 9\%%1 égﬁg{hgﬁé‘%g]ﬁl ﬁcﬁléhgl?ltt&gﬁ% %%r can be
descri bed as @@@axme@&mmmmx@m\ﬂe@omnng a(\@mbswgnal and retrieving
Ceducet! by averat. B caal et on uereting oMM ESRLEERY By
100681 | nyFI @ﬂﬂgwﬂ@nﬁq dde vgglon “@@toé?"rﬁzmé@lqehaﬁtmil& fupgfiopraieh & I%Foﬁont-
successful ly &nfianedh tAD@-QfﬁﬁJf?Ind@a@Q@en%ﬁm@tM IR GaRaRingiR), to an
addi ti onal node, 900c o reque a_reduced transm ssion power |evel to
| ower i nt er f i0dHE&OW wa’manathed‘é@feéﬁrne%ﬁﬁ@p@a‘iqlmfpv&&pﬁ!éF@Iypiﬂer a

i rel ess conmppliealdampRibRidn P vieaddud ipn, the node 900a can
respond to a re(auest r.om nodes 900c. to reduce its transmt

pover to enabP®d Abseda %ﬁ&&%é@glfoum(wéaﬁﬁf Brugedlp SHIER] asesspieghe %elffSﬁat

end, the nodem@i@a hassasdhediiul hipgithhad {05Mm8R% hhakreRrMctisas
such as sets of codes for causing a corrguter to, performijnter rence

mtigation. |WIHEFRPdElF %traCCTSﬁBO‘Eto‘r?ﬁéiﬁ’P a‘f?F%&tt?‘E‘FW)Q@I? el EES a

conput er readabir€les 401 iagepoNEdic lﬂfﬁsél&d@mg chmiyatioR0sttd BRbhstvArRSs a
plurality of dul es 1906 914 execute d’;l focessor(s) 920. A
modul at or  922°0GHI IS ed BUSSY SRS che %CE%'F @gll? ‘prepares a downl i nk

signal for mogdedoptThemedly ad@eds CanSIMEi408 inad Béconﬂ@ﬂbcﬁﬁo%ﬂnﬁﬁ ﬂﬁ:ﬁiﬂﬁ:ﬂb@ﬁ( s)

926. A receiver 928 receives als f ten . 926
Chat ar e demutiaa By st embatr s e Sttty on
processor 920th¢ medislewedicagrollé 404 aam&msta tﬁﬁmssmm(}mmn%m tRfArsiadte @) ust
a transmt p01\1/1\€:‘311r1des a spegltll%&) 0]?0%3%10%%? d1o 1esources %‘er specified radio resources

received in the transmission request from the first node may include frequency

assignments, code spreading assignments, and other types of radio resources. The
specified radio resources may be from an assignment of radio resources sent earlier by
the media access controller 404 to the first node. In response to this request, the media
access controller 404 designates at least a portion of the specified radio resources.
Alternatively, or in addition to, the media access controller 404 may designate
additional radio resources not specified by the first node. The designation may be based
on a variety of parameters including, by way of cxample, quality of service
requirements and/or loading, The designated radio resources are communicated to the

first node in a grant message.



interference mtigation. A received signal indicator (RSI) 934
measures received signal strength for gauging interference power and
path loss. In particular, a neans (e.g., nodule, set of codes) 906 is
provi ded M0 2WdiE640 ng i nterference from an interferi nGCRHEE09/NVS8IS
(e.g., nodule, set of codes) 908 is provided for signaling a request
that is receigépg;, by the interfering node to transmt at a power |evel
so as to achieve a desired interferencegl evel. Means (e.g., nodul e,
set of codes) 910 is provided for wirelessly transmtting data packet
cormmuni cat i on, ?1f #nd GERA é’éc&gc&{&%ﬁem?{f%”? 1§oebegco ﬁc%%% Fu St m%eﬁ%des)
912 is provi eé or recelving for H RS
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set of codes), %ﬂ%a%cb%s eI ol el T Je%s t ﬁlg H?dgédé’%{ﬁ%%§% Qg’f\él%gmé g

accordance with a requested power eve erence to
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mtigation. Rop xﬁm %ﬁéﬁ%ﬁ Js%@ ERad A L &ARmeR@lchded! | Y
Wi t hin user etqu? fwegt ; 91'11 e@gyglpprecﬁgt eé ﬁ%t es sc{jem 1000

i s represent etircagng ?ﬁélgmmmﬁgﬁﬁdmﬁ‘@! W@Pﬁeﬁf FWFQTGWICCSAHan@ﬁWO e request,
functional blQcksqii fdlss E@Weﬁ@r@ﬂ& rdel D& BN Re HRTY loﬁ@? Qﬁaﬁgo @c){mﬂurﬁ&@m I'ng
platform processor, software, or conbination thereof .

firmare). Sysngsesooretien ddesoesificdgliemtionpisuly Repuics? of el ectri cal
conponents t ;Iﬁééz]c %ﬂo:ﬁ%&pebﬂheﬁ@t@ﬂ WA, 9N mdtRdoloBy 5k featds QAL GR
groupi ng 1002 can incl ude an el ectrical conponRent for detectlng

i nt er f er ence iptedrie avpletrisformrgion sgdadio s mengeetsiidp thejimgfasgmode(s).

groupi ng  1002y6a i iEHHEE nddt i8H@&tL (98l TR RS HinatioH is 8OO
request received by the Int erfe%&% node to transmt at a power |evel
e

so as to achiioenahingpsisiepespopt is Shbe Whey an uregg aeedegibts frfranspi g al

groupi ng 100Zkiad) dhth &l zud@enamg RIde et ik 6ahg BRABRAGRE b Bk WrfBhesskey
transmtti ngptgata packet conmuni cation to a receiving node_ 1008.

Logi cal gr oupPigh B0PPEhAle HETRHRE gpfesrrdtty g one o AT HAHY °f or
receiving a rc@fﬁiﬂﬁxﬁicata&rmeﬁlﬁgyﬂ?%t@nIeﬁilﬂﬁéﬂntm@@ﬂ@fodb (ﬁl@fitse@i mem&ttvlgllyad
transm ssi on of anot her ode . og] Ca ro cl ude
an el ectri cal® CEMPGAENPach G bogsed] Qg ‘é‘@%ﬁ&ﬁj&f(ﬁgc %0% ‘gecfetr‘lansmt
power i nterf efolM@mnibkiidh mietiicd 3OSRAYSEE Mssaile @O iliaferin®alele 1(9&31106 rather

Addi tional ly, stem.1000 can jnclude a ry 1014 t NS
st et fons BETS SERIT PRy L E oo S atedErae bt Bek S CLES
conmponent s 10@e¢sage 1A Be seihiveeths hio wingsdabsshmghelbos taep&&&ll cdnaolnchadmely 1014,

it isto beu t hat .one eofeetrl nen 004
! 1012 can exBORt SRR TR BhiaT Y G i oot o HURRRT Breh
descri bes pardvnewlbwkhaebmmmlcem (block Fiat), pfsaslmmnecnmemavmable t Amﬁuthél
ordinary skil l e%atrzlve t‘I:‘;VIInsesa\{aaéréll ézlmoarr]lslo Er a(ﬂ: st§1a w1t Ilnt\é tnoog c},/\{lht out
departlngfro PR S Y EREITS R ShE e o8 P8PicE thé B

herei n refer isootdn w&de%osnﬁttfmhemnn@nﬁdaﬁaﬂwzntlmaanminngh@l&élvib& Sliﬁl are
le:g:_'lalel(éngrgl II?%% & %ur?pﬁgil 1calS()We ;gipl%, 1esources varﬁeblg\% tf'fe tran% nntosl Jﬁgo'?éé
wi t h nodes th‘aiéueciaimmrseubpnmsageao khe upbr&ymggocteh‘en b@heiemélatafemmmsm tting
node in one ips J rf.eri ode
' another - Fi e RagE 130 ok 8GR RS bTerkleg oble @l MaF T HE AN,
receptivity ofavan¢iotbefor examgleos ti@lsyutrpe\sgommmn@tlplediaﬁé@interfammdt
power request L Blsh el A¥iernGreROf Q¥ RrOM.3t.9 t
as a selected" cﬂ 5 g?&atstq) nstﬁ%nt td?’n gmgﬁggean Incl?lfdlta’ntdgsr ¥ gl’ni %E%n&ge@e?
[0072] Those ®lork $2 Inrpne hrgecisthe werfbreumbeﬂlgt dtrming an anpmp@ﬁtnmlmsm and
si gnal s may %wfc?@is&ﬁ&%@&si‘r‘&ih%ﬁé&%c %d £ c!ﬁﬁdt@&fyth@éaﬂ{jl'oisft@{h%nt

t echnol ogi es ‘and techni ques. For exanple, data, instructions
conmands, i nfisfuratingdade Glogadla, yhe abovesyerasess therfarmatiphabontistireday be

referenced t hyEUERAU: BAGARAVE! BERE Dbl QRnBRY :050l-ERIAS SRLSMs. BY

indicated at 526. In block 528, the request of the interfering node for reduced transmit



081037 22 machine. A processor may al so be inplenented as a

conbi nati on of conputing devices, e.g., a conbination of a DSP and a
m croprocessor, a plurality of m croprocessors, one or nore

m cr opr oc ¥@a¢08/114840conj unction with a DSP core, or any POTABROOSHIRS3
configuration. [0075] The nethods or algorithns described in
connection wWdsthyi he exanpl es di scl osed herein may be enbodi ed
directly in hardware, in a software nodyl e executed by a processor,
or in a conbination of the two. A software nodule may reside in RAM

menory, flas i - .
regi sters, h%ot%%dmﬁé)él?eca r %% %J‘ﬁ%%@@%%@%@%%w lor m
of storage nediugtiork ioweck f0; the regrest ofihasinistiergg mdalfotredvray s mépapkied
to the procesggg e’éfﬂﬂ'tix%lg%ﬁnd D8 PrARRIRPk ﬁﬁ%frana&?eﬁ)g%ﬁﬁgggfr%h%’ from

and write infornation t%e storage nedi il ternative, the
storage nedi ufi6thyn vethicraspest dapicted it REG.90B eanathndologh@l0gy ewdalder and
the storage ngglcHRitERYerdesbffdiatindRedhol fansidB48dr tb B ARFFeDe A58E 6y an
exenpl ary aspects, the functions described may be inmplenented i'n

har dwar e, s of @fiag encofing meoe Aspes SrApssEsHBPiRItTc Aom Aedee(and ppssibly

| e”?”t ed I&he}gg&%\ﬂflﬁ ’exéegtﬁ af(féﬂl(%ﬁkrﬁ&?el'éméllepe?lﬁs}gtgl%;?@lo%665), then Node
transmtted over as ‘one or nore instructions of code on a

conput er - r eadalabternfiig] fondxafplBi b ran ivatadbelet®@ df Bpixel inktas. hohil

conput er storage nedi a_and conmuni cation nmedia including any nmedi um
that facili ta%sé%c"’llfrﬁéi%@f‘%ﬁ’"o‘df‘edé“ H’Bﬁﬁ'ﬂﬂ?‘é‘rﬁ_ﬂﬁ}-o&ﬁ&ﬁ??‘ﬁeﬁﬁﬁt%ﬁ?n‘ﬁﬂ 5 to
anot her. A stRragecai®ebfofodpeaRBYblakI0b)ablemimdyaishakri&aRe Rl of
accessed by a conputer. By vva% of exanple, and not limtation, such
conput er - r eadb$ueorPBE PadesEmingd fshitisaly RANH vREMatafr FIRONPogH e ROINPASHE:

ot her opti cal ;i .0r i I . NBGHAEt C
st orage devi c%lg@g?ﬁgﬁ§a%ﬁ %éér}&qrrg%% ta%e %%gl{ég%%gé @ggﬁg&é&% (E&%gny orgiA

st ore desi r edandMNoge Bnretwoade Nogde € hed Kegderfy, ofid hatwten dotld ©nnd HededhtDode A
structures ang that. . can be .accessed. b conmputer. Al so .a
connection i st%%ld%?'p&ee’rmwmfsset_rgﬁén ergel%ngfr:r%ﬁ é’rﬁ‘)ﬂ:@%‘iﬂ)acﬁl ([35 (r)rvérl i %r
example, if tHS:SREL YAF® of Boder 2tk 68 d AlteRmvaly BRI iR ep BREHRE cande
other renote source using a coaxial cable, fiber optic cable, tw sted
pai r, digit aldeqpied pariclly fer lppisi whigh Noderfe(recsying e &l copfiblescfsuch as

infrared, radiivighe FuRhRWBY GomNWRE AL a‘ﬁ%@el&b@!ﬂe 6RB @Tori'eitp@'EfRQ ptic

cable, twisted pair, DSL, or wireless technol ogies such as infrared,
radi o, and mi @RShAVE A &firthen aligkagtivienfhis Arformatiomiap Risp boinclidsdi v prenapng k
and disc, as HgRtheh&eRingnodd\®loddgr)compact disc (CD), laser disc,
optical disc, di ?i tal _versatile disc &DVD), _floppy disk and bl u-ray
di sc where di OR&T Jagimallpsfrapiesisprgt R IgA L ERERTEIOER IR MIRA Cpdrolmesese
081037 23 r ep&%&'ﬁﬁmﬁlﬁ%@w&@%&%&}hﬁ% Wiy I'Dﬁ‘gﬁﬁliﬁo Ngﬂy@tﬂi@k bP4S T0fs, t Ihe

above shoul d al so be 1 nclude n the 'scope of conputer-readabl e
medi a. [ 0077] néfhé pisley tangs adesdriepteiod oeodes (ihenith of pbos ede. enillimptisnd s

provi ded to egabl e an erson skilled. i art t.o ke or. use the
P aeent i nvenfibh TRy RS RuPtionsf oD o ilen i S o Bhp ST be
readi |y appar gdibech@odd el ke C] teh Nodetth@nté@feling asid) febiiveg @idoh@ol

principles defined herein may be a%%lfzi ed to other exanples w thout
departing froRFsHEs apAver Froeoraaepe BF /tipesmeny dtums isTiown toyede C
present inveng] ' in t | it X hown
present LVenkySRels, S shPheRIEA: Lk 85 JALLAH L8 DA Bhce
princi pl es angzopomehe hpadt UnBndhos EhRAER Ga} BE Biclkded in the control message

{block 622). The information may be quantized appropriately, for example (block 624).
This may be useful in distinguishing between different power classes of transmitters
(such as a femtocell and a macro cell) (block 626). In another aspect, information about

R may be sent to node C over the backhaul (block 628) or over the air via a different



24 CLAI V5 1. A nethod for wireless comunication, conprising:
signaling a request that is received by a interfering node to
transmt at a power |level so as to achieve a desired interference

| evel ; wi MEQ@WaMiid64r ansmitting data packet conmuni cati EATUG2G49/036853
recei ving node; signaling a request received by the interfering node
to transmt afg @ desired interference | evel 'DESIRED by sending a
transmt power request P TX-CONTROL = R/ 'DESIRED that is received
with a path loss "G and wherein '"R' is a nuneric reference val ue;

and recejui.ng, Late @ ﬁ%EREr M5 8.08 gk%&%ﬁé{ rfering
node transm ttoegiﬁ%% ET)Fg%v\}er OL fngF fé%g;z 2?@3;51 PIOB%Q- ( IBOSVEIEQZ (G
52 / hl DESI RED?TX_ENT'E&%&IREB_'// P@{-CONTR]E)L =R" MR MebhadnpF Iﬁés?dﬁﬂ!/ G (blOClé
urther conpr I n etecting Interference fromthe interfering.nhode.
3. The mnet ho 0&3%} J%Feg}afﬁf 3: asg Plf:fﬁ pt b&%:kﬁi}ﬂf, §Pﬁ[Fg(fg may ELoose to not transmﬂ? if it
believes Py nTEREERER 18 not sufficient to sustain transmission to its receiver ata
desired spectral efficiency. In another alternate aspect, Node C may also choose to
disregard the message regardless of whether there is an impact upon its transmissions
(block 636). Tf choosing to comply, the transmission from Node C is received at Node

A at GPrywrerrerer = Ipesmep (block 638). In one aspect, the channel reciprocity

is assumed, i.e., the channel gain on the control link and the data link is equal to G
{(block 640). Thus, it should be appreciated with the benefit of the present disclosure
that the methodology 600 ensures that node A receives its desired interference from
node C.

[0065] In FIG. 7, in one aspect, a methodology 700 is provided for encoding of the
reduced power level to the interfering node (e.g., Ipggirep) 2long with additional
information. The control message mentioned above may be a unicast signal (block 702)
or, in the alternative, a broadcast signal (block 704). In the latter case, several nodes in
the network may determine their transmit powers based on the level at which they
receive the control message and the value of R, which may be encoded in a digital
fashion within the message (block 706). In some aspects, there may not be any need to
identify the sender of the message explicitly (block 708). In other aspects, a hash of the
sender’s unique identifier may be included in the message to help receivers (partly)
identify the sender and determine their response (block 710). The control messages may
include other information such as sender priority, fairness metrics, etc. (block 712) The
control messages may be sent on the uplink (for downlink interference avoidance)
(block 714) or the downlink (for uplink interference avoidance) (block 716).

[0066] In the aforementioned system, it is assumed that the path loss on both links is the
same. This may not always be the case due to calibration errors, differing fades on the
links etc. Thus, in one aspect, a control message required Ipggirpp may result in an
interference of D Ipggrep, where D is a value that depends on channel mismatch,
calibration errors etc. A “calibration mechanism™ may be introduced to determine D

and correct for it either in the control message transmit power or in the interferer

response. To that end, in FIG. 8, a methodology 800 addresses open-loop estimation



prOV|S|on|ng the interfering node with the nuneric reference val ue

R . 4. The met hod of cIa|n11 further conprising indicating a
quanti zed value for the path loss '0'" to the interfering node.
5. The netWoaglBfilsiti m 1, wherein a val ue of the transPCH/(52M0036853
request PTX- CONTROL depends on the time-frequency resources used for
signaling theyigterfering node. 6. The nethod of claim1,
further conprising quantizing the val uejgR 7. The net hod of
claim1, further conprising defining a system constant value R

8. The met hOdeuQ)frs 18 al{}Le]UtIIIEM{OB %%Egg&?ﬁ’ﬁﬁi}b{i{é{ E}O%££? Se}ns der o ¥allﬁ’ i l ue R

by backhaul comrunic alm er
conprising t r&HMrthRUMQ(thhIeSQZaIHMbO@h sisnilerappliostioredes e aphlidtoamescont r ol

channel . JIQJMH@ U@a@% QLal Snlfeﬁ‘él{S' o acFéég Q&r(AEPJEH&thRﬂBI at

transmtting t 1e val ue s part of contro ssage conprisSing the

desired i nt erPer/dpggsh exceives nuenferenc&IDESIiEig];eﬁmmta]hmﬁes@ierminall(ml‘lresﬁouﬁihgler
conpri si ng detern1n|n the value Rin accordance to a cLass of node
of a het er ogefRéisRY focalibration en'?LlZ Aﬂ'ﬁéel}‘ﬁétﬂﬁ%!&rwe o [T Tpesgrent wharher

82?2; IrnS |mn%gr agﬁﬁ)é nﬁ?’eéwat%%flgﬁg nhcde ‘"1P§§el iy i/b”r‘ cokv(gfr‘]%% @*{Fﬁ% (Hledi%8® on

recei ved i nt eCfekéraanatowa epinupmiet inythOR Xt sf the AP, CAP-TX is an unknown
gain applied in the TX chain of the AP, etc. (block 806) Advantageously, the AT can
calibrate its power to serving AP to determine D (block 808). In particular, in some
instances or implementations the AT can determine an average of D from different AP’s
(block 810). With the two-way calibration error D determined, the AT applies a
calibration correction constant D' to correct for this (block 812). For reverse link RUM
(R-RUM), the AT can apply D™ to RUM power (block 814).
[0067] With regard to a further aspect of calibration errors, consider when a RUM
sender is unknown (block 816), and thus cannot apply a correction factor specific to that
AP (block 818). A mismatch can this situation can be described as
(Carrx / Car-rx)rumsenpma-ar) / (Cap-rx / Cartx)serving-ap {block 820). This
calibration mismatch can be reduced by averaging calibration across multiple AP’s
(block 824).
[0068] In FIG. 9, a node 900a determines that it is unable to successfully transmit to
another node 900b and thus can signal to an additional node 900¢ to request a reduced
transmission power level to lower interference without a loss of communication
capacity for a wireless communication network 901. In addition, the node 900a can
respond to a request from nodes 900b, 900¢ to reduce its transmit power to enable them
to successfully complete transmissions. To that end, the node 900a has a computing
platform 902 that provides means such as sets of codes for causing a computer to
perform interference mitigation. In particular, the computing platform 902 includes a
computer readable storage medium (e.g.,, memory) 904 that stores a plurality of modules
906-914 executed by a processor(s) 920. A modulator 922 controlled by the processor
920 prepares a downlink signal for modulation by a transmitter 924, radiated by
antenna(s) 926. A receiver 928 receives uplink signals from the antenna(s) 926 that are
demodulated by a demodulator 930 and provided to the processor 920 for decoding. A

transmit power component 932 can adjust a transmit power for purposes such as



25 13. The method of claim 2, further conprising quantizing the

desired interference | evel for reduced signaling bandw dth. 14.
The nmethod of claim2, further conprising: determ ning a

cal i brati oYO@W2dt46¢lue to a receiver chain gain and a t P&ERSIFRA0P/RI6ES3
chain gain for a wireless |ink. 15. The nmethod of claim 2,

further conprgggsng signaling the request to transmt at a power |evel
so as achieve a desired interference | egyel by signaling the desired
interference |evel. 16. The method of claim2, fiirther

conprising si; | he..desir ' f.er. '
power | evel alg{a ?%Hgﬁigﬁ%%%lgfié\&%%\é%gﬁﬁl 1&&1&%%3@1%33 n%%?ﬁ%dg%?ﬂ g Fﬁgllgarln 2,
further conprstsigtigfor eagisiinterfargeapaveamsitetidpon lragjtisskmemeafsdeeor in
the request LoRidld bORalsPodetepAGRLd Bflabdhfl LEHERGS dofflinerfering 18
The method of claim 17, tarthef conprising transmtting fai rnegs_
metric. node  Mtase (ot ihestileofet of catlan 208 if provided forsignglingsd mgpest that is

SpePi fying t ir@?ei\QH B?%hieﬁlﬁer%eg’iﬁg E(ﬂﬁ td &egl%'ﬁﬁﬁtapower levggo asIQQch%E Q@&til@t{
claim2, further conprising Signaling the request by wreless data

packet channepterference levoly Meppg(ege niedele.oft of Fedem 920 isirevided foraaieiseslsi ng

signaling tNef8auaslal heRB & oRinuBicaRA LS PlecGNAPARL. MithsTe dahaathanne! -
of codes) 912 is provided for receiving a request for reducing transmit power interfering
with a transmission of another node. Means (e.g., module, set of codes) 914 is provided
for reducing transmission power in accordance with a requested power level.
[0069] With reference to FI1G. 10, illustrated is a system 1000 that enables interference
mitigation. For example, system 1006 can reside at least partially within user
equipment (UE). It is to be appreciated that system 1000 is represented as including
functional blocks, which can be functional blocks that represent functions implemented
by a computing platform, processor, software, or combination thereof (e.g., firmware).
System 1090 includes a logical grouping 1002 of electrical components that can act in
conjunction. For instance, logical grouping 1002 can include an elecirical component
for detecting interference from an interfering node 1004. Moreover, logical grouping
1002 can include an electrical component for signaling a request received by the
interfering node to transmit at a power level so as to achieve a desired interference level
1006. Further, logical grouping 1042 can include an electrical component for wirelessly
transmitting data packet communication to a receiving node 1008. Logical grouping
1002 can include an clectrical component for receiving a request for reducing transmit
power interfering with a transmission of another node 1010. Logical grouping 1002 can
include an electrical component for receiving a request for reducing transmit power
interfering with a transmission of another node 1012, Additionally, system 1809 can
include a memory 1014 that retains instructions for executing functions associated with
electrical components 1004 - 1012. While shown as being external to memory 1014, it
is to be understood that one or more of electrical components 1004 - 1012 can exist
within memory 1014,
[0070] While the specification describes particular examples of the present invention,
those of ordinary skill can devise variations of the present invention without departing

from the inventive concept. For example, the teachings herein refer to circuit-switched



22. The nmethod of claim2, further conprising signaling the

i nterfering node by backhaul conmunicati on. 23. The net hod of
claim?2, further conprising signaling the request by anal og

br oadcast W0 2009/11484). The net hod of claim 2, further coRPTIUSPAGE036853
signaling the request to transmt at a desired interference |evel for

a specified chagpnel . 25. The nmethod of claim2, further
conprising signaling the request to trainsmt at a desired
i nterference IeveI for a specified period of tine. 26. The

met hod of cl %e?” elelﬁént( alggc%ﬁlil&g hgabgeetE) %gcg; i lgetdecigrgl 18?}%5 kcaused

by a plurality cl aim
26, further GﬂnmmBS|ng transmtting the request to a specific

terf . : '
| nt orf or enge Tk F AP EAHE T AphhANEIL RANGH 5 ik pEobRb il

28. The net hdd)d@fthitf ke meipecatd wphgng domple b m@smmm_ésmlongmsth@e and
request so t htﬂén ﬁl%ggi]&%?cl d{:hﬁ/ mg:frfct gb,t dl%rd{’, O gg%]{,\ghhllﬁss cglgbj&%ct&tp eir

transmt power . al m conpri st ng
perform ng a P woelbiidnte taceptiyiapiagiode to favorably respond to a reduced transmit power

request. Alternatively, a node can only be provisioned to act as a selected one of a
transmitting node and an interfering node.

[0072] Those skilled in the art will understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[0073] Those skilled in the art will further appreciate that the various illustrative logical
blocks, modules, circuits, methods and algorithms described in connection with the
examples disclosed herein may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate this interchangeability of
hardware and software, various illustrative components, blocks, modules, circuits,
methods and algorithms have been described above generally in terms of their
functionality. Whether such functionality is implemented as hardware or software
depends upon the particular application and design constraints imposed on the overall
system. Skilled artisans may implement the described functionality in varying ways for
each particular application, but such implementation decisions should not be interpreted
as causing a departure from the scope of the present invention,

[0074] The various illustrative logical blocks, modules, and circuits described in
connection with the examples disclosed herein may be implemented or performed with
a general purpose processor, a digital signal processor (DSP), an application specific
integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, diserete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general-purpose processor may be a microprocessor, but in the alternative,

the processor may be any conventional processor, controller, microcontroller, or state



that the requested power level will achieve the desired interference
| evel . 30. At |east one processor for wreless comunication,
conpri si ng: a first nodule for signaling a request that is
recei ved WO aMWIilho&r f eri ng node to transmt at a desir @TiUSe0ep/HBBNCeE
| evel 'DESIRED by sending a transmt power request PTX-CONTROL = R2 /
' DESI RED t hatggjgs; received with a path loss 'G and wherein "R' is a
nuneri c reference val ue; a second nodul® for wirelessly transmtting
dat a packet conmunication to a receiving node; and athird

dule f r n f.r
Mnterfering noguter Snihe e SORGIAANA ¢ Bataibf P dByine
PRX- CONTROL =deRRes) c.£.Gt mnb/maﬂfon GﬂBEEPFEﬂ))i microDESkREB plurdlity of31. A
conputer pr 0%@%&%&%&%& & d‘éar% &%&%&ce&?}@w&&ﬁ@ﬁ&ioﬁ ’Jmh%%@rc'm%' Oy @

non-transitory conputer-rea e storage medium conpri si
a first set ofthesogdsorffigrraienisi ng a node to signal a request that is

recei ved by t[@@lsf Fﬂn@ﬁl&tﬁgds al %ﬁmg %sél{b@ﬁlrpoﬁncgttlon%vlﬁlqﬁ\?éxa}ngl\éﬂémé%{:@zf

to achieve a desired I nter ence [evel
codes for cad@lqrfgm%w embd@ed djrogfly !@Ihérglwy mpapibwire maditlacygemdddy a

comuni cat i Orbr&c%ss@r Bﬁﬁ%‘dﬁhﬂiﬁa{b{i%ﬁhe two. A softwarg m@luiehﬁc{yq ﬁcﬁ‘etm Rhpeodes

for causing the node to signal a request received he interfering
node to tranghrporatiagh Hesey.&ON meaione FBREM megey, E QN?EEJHW sendi ng

a transmt pougEes, %M%Il Pt dNIRIL . EDRRONT, orQﬁySA)tRE@mH@fsmka%e Fn%&ﬁﬂnved
with a path | oss ' d wherein 11" is a numeric referenc€ val ue;
and known in the aﬁ A storage medium may be coupled to the processor such that the

processor can read information from, and write information to, the storage medium. In
the alternative, the storage medium may be integral to the processor. The processor and
the storage medium may reside in an ASIC.

[0076] In one or more exemplary aspects, the functions described may be implemented
in hardware, software, firmware, or any combination thereof. If implemented in
software, the functions may be stored on or transmitted over as one or more instructions
or code on a computer-readable medium. Computer-readable media includes both
computer storage media and communication media including any medium that
facilitates transfer of a computer program from one place to another. A storage media
may be any available media that can be accessed by a computer. By way of example,
and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medium that can be used to carry or store desired
program code in the form of instructions or data structures and that can be accessed by a
computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave, then the coaxial cable,
fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used hercin,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy

disk and blu-ray disc where disks usually reproduce data magnetically, while discs



a fourth set of codes for causing the node receiving an interference
transm ssion fromthe interfering node transmtted at power

PTX- | NTERFERER = 32. An apparatus for wrel ess

comuni catWoaMIdbepr i si ng: means for signaling aPC&ERi5aep/036853
received by the interfering node to transmt at a power |level so as
to achieve a @asjred interference level; nmeans for wrelessly
transmtting data packet comruni cation 430 a receiving node; 27
means for signaling a request received by the interfering node to

transmt at [ ' r.en | DE ‘ .
transm t pousthrais a8 b S EHERER. LaHBhycc R SR R R R it
with a path |wisnthGscopnaf ashgniei-readabR'med®. a nuneric reference val ue;
and me 2] Vi i - f [ 1,:SS1 t he
nterferi ng nadal dspEaBhe e Rth dletog A AR R O
PRX- CONTROL =pern pkill@ iRthe/art'tOES{CRED)C the priE@|iRERDign. §arious modifggtionakp
appar atus forgw.r. S LE@ N o) L8NGt ), GOohput i ng
pl atform for %%%ﬁ%%ﬁﬁﬁ“ggggﬁﬂggﬁkkgg%Fﬁg ]§§§29Fﬁ€3? gﬂﬁﬁg&%%de to
transmt at aPrpeintss defmgdhergip may be eppliedio ether exeplss wisleput dapantife frem dhe

llevel ' DESI RER: Y%, 6prg iRy i@ SiTLd, tRYWBEnt invention is not intended to be limited

to the examples shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



request PTX-CONTROL = R2 'DESIRED that is received with a path |oss
"G and wherein a is a nunmeric reference value; a transmtter for
wrelessly transmtting data packet communication to a receiving
node; and a receiver for receiving an interference transm ssion
fromthe interfering node transnitted}@t power Pm | NTERFERER = R2 /
PRX-CONTROL = R2 / (GR2/ '"DESIRED) = 'DESIRED / G 34. The
apparatus of claim33, further conprising a receiver for detecting
interference fromthe interfering RedgIMs 35. The apparatus of
claim 33, wherein the interfering node is provisioned with the

nuneri c ref br encé meghadelor wreless comm@guicatine, capypaisiagus of cl ai m 33,

wherein the_.conputi l.at.f.orm.i 1 for indi.cating a ntj.zed
Vaiue for THETERER el yiflelt R bl Rt IS AR R G SRR s
appar atoughiefe e dadird JGerfaveedével;a val ue of transmit power request

PTX- CONTROL depends on .the tine-fregHenQy resources,use% for

si gnal i ng t ek Birfsmitige Aajgeacket commugCatipRdo 2 seeaiViiE ROUGE ¢l ai m 33,

wher ei n t hesig oy birBfheR! 8l R ByitRe mtirfeNRE ndd to@dthik 2 I\@kskbLinkMettcR

level Ipesirep by sending a transmit power request Prx.controL = R? / Ipesirep that is received
with a path loss ‘G’ and wherein ‘R’ is a numeric reference value; and

receiving an interference transmission from the interfering node transmitted at power
Prymvterrerer = R/ Prxcontror = R /(G R?/ Ipgsirep) = Ipesep / G-

2. The method of claim 1, further comprising detecting interference from the
interfering node.

3. The method of claim 1, further comprising:

provisioning the interfering node with the numeric reference value ‘R’.

4, The method of claim 1, further comprising indicating a quantized value for the
path loss ‘G’ to the interfering node.

5. The method of claim 1, wherein a value of the transmit power request

Prx.controL depends on the time-frequency resources used for signaling the interfering node.

6. The method of claim 1, further comprising quantizing the value R.

7. The method of claim 1, further comprising defining a system constant value R.

8. The method of claim 1, further comprising transmitting the value R by backhaul
communication.

9. The method of claim 1, further comprising transmitting the value R ason a

wireless data or control channel.

10. The method of claim 1, further comprising transmitting the value R as part of
control message comprising the desired interference level.

11. The method of claim 1, further comprising determining the value R in accordance
to a class of node of a heterogeneous network.

12. The method of claim 2, further comprising reducing two-way path loss
calibration error by determining a desired interference level by combining information on

received interference at a plurality of nodes.



39. The apparatus of claim 33, wherein the conputing platformis

further for defining a system constant value R 40. The
apparatus of claim 33, wherein the conputing platformis further for
transmtting the value R by backhaul conmunicati on. 41. The

apparatus of claim 33, wherein the trgsm’tter is further for
transmtting the value R as on a wiref'ess data or control channel.
28 42. The apparatus of claim 33, wherein the transmtter is

furt h_er . forygr anm hfe'tlﬂ)g of B Q! HEhE o%ﬁipp@ﬁl% qggnt&g%t‘d&@hesﬁgé At ference
conprising the desired interference |evel. 43. The appar at us of

cl ai m B3¢l fmhesdeded signeliemlpandwidiy pl atformis further for determning

the value R jn acgordance.to.ac s. of node of a heterogeneous
net wor k. 14. 45{?‘6ﬂ?@“’gﬁ’éaﬁé‘?8s%uof‘erc‘i°§}l’hﬁs‘§‘§; wherein the conputing
pl at f or m i sddterintiniag afcalibratahitatongué woer \aeaivdrahiinlgaimund alttabsaltiteOchadl §08
by detgqrm’ ni ng g‘ desired interference | evel by conbining information
on recEr¢&UrsieE 8fkerence at a plurality of nodes. 45. The

appar at us ofs cl aipe 33thodeERiM 2t REhEUTRI LAY sIndklOhB dgged: W iRkl 25
quantizing the desired interference |level for Teduced signaling
bandwi dewer level so avghicYh e degirsd irienferense levehbyrsigualingtiler dgsived ingerfeompertcively
platformis,furt f LN} calibration etrqr.due to a
Fecei ver ohn gainsiod TR R Nl B0 S b i
47. Theveppartansmit @bwet lavehaBhe imbrderigmotiae conputing platformis

25 to achi bl o QueROESREBIR Sr bbS SYTEP R HY ke GBeTren
i nt er f ed;@A/@nd 1BMBY in the request in addition to the desired interference level.

18. The method of claim 17, further comprising transmitting fairness metric.

19. The method of claim 2, further comprising specifying time duration for the
request.

20. The method of claim 2, further comprising signaling the request by wireless data
packet channel.

21. The method of claim 2, further comprising signaling the request by one of a
control channel and a data channel.

22, The method of claim 2, further comprising signaling the interfering node by
backhaul communication.

23. The method of claim 2, further comprising signaling the request by analog
broadcast.

24, The method of claim 2, further comprising signaling the request to transmit at a
desired interference level for a specified channel.

25. The method of claim 2, further comprising signaling the request to transmit at a
desired interference level for a specified period of time.

26. The method of claim 2, further comprising detecting interference caused by a
plurality of interfering nodes.

27. The method of claim 26, further comprising transmitting the request to a specific
interfering node to reduce its transmit power so that the total interference does not exceed the

desired interference level.



48. The apparatus of claim 33, wherein the conputing platformis
further for signaling the desired interference level as a transmt
power |l evel at the interfering node. 49. The apparatus of claim
33, wherein the transmtter is further for transmtting a

transm ssion adjustnent factor in the,fequest in addition to the
desired interference | evel. 50. " The apparatus of claim 49,
wherein the transmtter is further for transmtting fairness netric.
51. The appgg at UTh®mefHoaioftREn 28BS EbrifRifEIPAdchtEg PheAbh @M that the
further for specifying tinme duration for the request. 52. The
appar aplysliaf olcintgrisniegnodes silk reduetibeis sapumit oYl at formis further for

signaling t re t ] d
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54. The apparatus _of claim 33, erein the conputin latformis
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55. The appafigk Hodelk (&l SddNidSa robfiedt Bhad st rB&: I CAMIh i i@ Bt {0 M trénsmit at
further for signaling the request by anal og broadcast. 29 56.
The appdesited sntafferencailencd Besmindryeending e temmptpdwig rejusstifox.oonsof<r t her

for sigpaling the request to transmt at a desired interference |evel
for a gpédpgsipé@thgwaﬁq@gw_ed with a path loss ‘G’ and wherein ‘R’ is a numeric reference value;

a second module for wirelessly transmitting data packet communication to a receiving
node; and
a third module for receiving an interference transmission from the interfering node
transmitted at power Py rereerer = R / Prx.contror = R? 7 (G R* / Tpgsiren) = Ipesiren / G.
31. A computer program product for wireless communication, comprising:
a non-transitory computer-readable storage medium comprising,
a first set of codes for causing a node to signal a request that is received by the
interfering node to transmit at a power level so as to achieve a desired interference level;
a second set of codes for causing the node to wirelessly transmit data packet
communication to a receiving node;

a third set of codes for causing the node to signal a request received by the

interfering node to transmit at a desired interference level Ipesiren by sending a transmit power

request Prx.controL = R?/ Ipesirep that is received with a path loss ‘G’ and wherein ‘R’ is a
numeric reference value; and
a fourth set of codes for causing the node receiving an interference transmission

from the interfering node transmitted at power
Prx-mrerrERER = R/ Prx.controL = R / (G R? / Ipesien) = Ipesiwen / G-

32, An apparatus for wireless communication, comprising:

means for signaling a request received by the interfering node to transmit at a power level
so as to achieve a desired interference level;

means for wirelessly transmitting data packet communication to a receiving node;



57. The apparatus of claim 33, wherein the conputing platformis
further for signaling the request to transmt at a desired
interference |evel for a specified period of tine. 58. The
apparatus of claim 33, wherein the conputing platformis further for
detecting interference caused by a plzfality of interfering nodes.
59. The apparatus of claim58, whereifh the conputing platformis
further for transmtting the request to a specific interfering node

to reduce i L8l anNgMalinD Q&M uest FedelIRl bl R ihf%}@h%é Mhd GLERALIARS IOt
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second node, wherein the transmt power request is received with a
pat h | etgspover leyabsovitsde edhieveR desirgl igterfarened leveldpasiremiesending@;transmit power
reduci ng transm ssion_power in accordance wWith a reguested power

| evel TOES! REDroNas ¢ Bar{\igfistﬂﬁfi’ thgt igdeceived MBE nsgh lopsats #nd gihsrsiny B ds Y ed
by the_first ower PTX-INTERFERER = R2 / PRX-CONTROL R2 (G R2
/ 'DESP&E%%”Eﬁg%Egﬁag /I G 63. The nmethod of claim62, further
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i s inadeguate for successful transm ssion to the third-party node;

and an¢  del ayi ng transm ssion rather than reducing transm ssion
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at power Prx.wrerrerer = R° / Prx.controL = R/ (G R? / Ipgsirep) = Ipesirep / G-

34.  The apparatus of claim 33, further comprising a receiver for detecting interference
from the interfering node.

35.  The apparatus of claim 33, wherein

the interfering node is provisioned with the numeric reference value ‘R’.

36. The apparatus of claim 33, wherein the computing platform is further for
indicating a quantized value for the path loss ‘G’ to the interfering node.

37. The apparatus of claim 36, wherein a value of transmit power request
Prx.conTroL depends on the time-frequency resources used for signaling the interfering node.

38. The apparatus of claim 33, wherein the computing platform is further for
quantizing the value R.

39. The apparatus of claim 33, wherein the computing platform is further for defining
a system constant value R.

40. The apparatus of claim 33, wherein the computing platform is further for
transmitting the value R by backhaul communication.

41. The apparatus of claim 33, wherein the transmitter is further for transmitting the

value R as on a wireless data or control channel.



64. The nethod of claim 62, further conprising: determ ning that the
requested transmt power |evel is inadequate; and conti nuing

transm ssion w thout reducing transm ssion power as requested. 30
65. At | east one processor for wrel ess commni cation, conprising:

a first nodule receiving a transmt request, PTX-CONTROL = R2 /
' DESI RED, from a second node for redu ng transmt power to a
third-party node that is interfering wwth a transm ssion by the
second nodegy Whe"rﬁé 5@@%&6@%@3@ RAYEH theGaRRtindrSs fPGe! %?gad@&ﬂl@lngthe
path loss 'G and wherein iIs a nuneric reference val ue; and
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and quantizing the desired 1nterference level for reduced signaling bandwidth.

46. The apparatus of claim 34, wherein the computing platform is further for
determining a calibration error due to a receiver chain gain and a transmitter chain gain for a
wireless link.

47. The apparatus of claim 33, wherein the computing platform is further for
signaling the request to transmit at a power level as to as to achieve a desired interference by
signaling the desired interference level.

48. The apparatus of claim 33, wherein the computing platform is further for
signaling the desired interference level as a transmit power level at the interfering node.

49. The apparatus of claim 33, wherein the transmitter is further for transmitting a
transmission adjustment factor in the request in addition to the desired interference level.

50. The apparatus of claim 49, wherein the transmitter is further for transmitting
fairness metric.

51. The apparatus of claim 33, wherein the computing platform is further for
specifying time duration for the request.

52. The apparatus of claim 33, wherein the computing platform is further for
signaling the request by wireless data packet channel.

53. The apparatus of claim 33, wherein the computing platform is further for
signaling the request by one of a control channel and a data channel.

54. The apparatus of claim 33, wherein the computing platform is further for
signaling the request by backhaul communication.

55. The apparatus of claim 33, wherein the computing platform is further for

signaling the request by analog broadcast.



a second set of codes for causing the node to reduce transm ssion

power

I n accordance with a requested power |evel 'DESIRED, and to

transmt an interfering transm ssion received by the first node at

power P-rx-rweRFERER = R2 / PRX-CONTROL = R2 (G R2 / 'DESIRED) =
"DESIRED / G 67. An apparatus for wdel ess conmmunication,
conpri si ng: means for receiving @ transmt power request,

Prx-conoL = R2 / 'DESIRED, froma second node for reducing transmt

power
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a second node for reducing transmt power to a third-party node that

is int
the tr
wher ei

er f er $hg vaiih apparagys efrcdaimriss wheminghe eqepusime piriforo defurtiprefoei n
ﬁ'@r?s%ﬂ?tmg e%%ea ﬁc {n%?{‘?én\ﬁggxox\é ttot}e CQ% Iﬁah&%?pm%r s8 %t the total

n I’T'EI' I C er ence v
interference does not exceed the desired interference Ievei.

60. The apparatus of claim 58, wherein the computing platform is further for
broadcasting the request so that the plurality of interfering nodes will reduce their transmit
power.

61. The apparatus of claim 58, wherein the computing platform is further for
performing a probabilistic analysis that the requested power level will achieve the desired
interference level.

62. A method for wireless communication, comprising:

receiving a transmit power request, Pyx.conTroL = R*/ Ibesiren, from a second node for
reducing transmit power to a third-party node that is interfering with a transmission by the
second node, wherein the transmit power request is received with a path loss ‘G’ and wherein
‘R’ is a numeric reference value;

reducing transmission power in accordance with a requested power level Ipesirep; and

transmitting an interfering transmission received by the first node at power
PrxnTerFERER = R / Prx-controL = R / (G R*/ Ipesirep) = Ipesiwen / G-

63. The method of claim 62, further comprising:

determining that the requested transmit power level is inadequate for successful
transmission to the third-party node; and

delaying transmission rather than reducing transmission power to enable the second node
to complete its transmission.

64. The method of claim 62, further comprising:

determining that the requested transmit power level is inadequate; and

continuing transmission without reducing transmission power as requested.



a conputing platformfor reducing transm ssion power in accordance
with a requested power |level 'DESIRED, and for transmtting an
interfering transm ssion received by the first node at power

PTX-I NTERFERER r= R2 / PRX-CONTROL = R2 / (G R2 / 'DESIRED) =
"DESIRED / G 69. The apparat usypf claim 68, wherein the
conputing platformis further for determning that the requested
transmt power |evel is inadequate for successful transm ssion to the

t hi rd- part ygnode At gag ohe prodedsayfon OrideledSmmshiONoh ddAdrisigan reduci ng
transm ssion power to enable the second node to conplete its

transm ssi omfirst modulfe T@elviligs e igonst sfjuet dre@gronth dt’ef Tnegrze, from a
cOmU L ag PLSLOILIS, JUr e Lor Selen T ng sl Lhe ceguested
Wit hoUfrarsBERINY the B8R RRIcONhRONRRe RshshBPIeRE Buest is received with a path loss
‘G’ and wherein ‘R’ is a numeric reference value; and
a second module for reducing transmission power in accordance with a requested power
level IpesiRen, and for transmiting an interfering transmission received by the first node at
power Prx.vrerrerer = R/ Prcontro = R/ (G R*/ Ipgsiren) = Inesien / G.
66. A computer program product for wireless communication, comprising:
a non-transitory computer-readable storage medium comprising,
a first set of codes for causing a node to receive a transmit power request,
Prx.conTROL = R2 / Inesiren, from a second node for reducing transmit power to a third-party
node that is interfering with a transmission by the second node, wherein the transmit power
request is received with a path loss ‘G’ and wherein ‘R’ is a numeric reference value; and

a second set of codes for causing the node to reduce transmission power in
accordance with a requested power level Ipesirep, and to transmit an interfering transmission
received by the first node at power

Prx.vrerrerer = R/ Prx.conmror = R* / (G R / Ipgsiren) = Ipesmren / G.

67. An apparatus for wireless communication, comprising:
.. . 2
means for receiving a transmit power request, Prx.contror. = R” / Ipesirep, from a

second node for reducing transmit power to a third-party node that is interfering with a
transmission by the second node, wherein the transmit power request is received with a path loss
‘G’ and wherein ‘R’ is a numeric reference value; and

means for reducing transmission power in accordance with a requested power level
IpesireD, and for transmitting an interfering transmission received by the first node at power
Prxvrereerer = R/ Prx.controL = R* /(G R*/ Ipgsiren) = Ipesmen / G.

68. An apparatus for wireless communication, comprising:

a receiver for receiving a transmit power request, Prx.contror, = R? / IpesiReD, from a

second node for reducing transmit power to a third-party node that is interfering with a
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transmission by the second node, wherein the transmit power request is received with a path loss
‘G’ and wherein ‘R’ is a numeric reference value; and
a computing platform for reducing transmission power in accordance with a requested

power level Ipegirep, and for transmitting an interfering transmission received by the first node

at power Prx.vrerrerer = R / Proc.contror = R / (G R* / Ipeswen) = Ipesren / G

69.  The apparatus of claim 68, wherein the computing platform is further for
determining that the requested transmit power level is inadequate for successful transmission to
the third-party node, and for delaying transmission rather than reducing transmission power to
enable the second node to complete its transmission.

70.  The apparatus of claim 68, wherein the computing platform is further for
determining that the requested transmit power level is inadequate, and for continuing

transmission without reducing transmission power as requested.



