SUB- BAND DEPENDENT UPLI NK LOAD MANAGEMENT CROSS- REFERENCE TO RELATED

APPLI CATI ONS [0001] This application clainms the benefit of U S

Pr ovi si onalwoRatsangicappl i cation Serial No. 60/ 864,576 erdgriusash7/okddhd NK
| NTER- CELL | NTERFERENCE MANAGEMENT" which was filed Novenber 6, 2006.

The entirety of the aforenmenti oned application is herein incorporated
by reference. BACKGROUND [0002] I . Fiel d [10003] The fol | owi ng

par t1 cul arly to i nurreaD Pt B REAd bR ek Bl ecs ©
comuni cation system 1,0004111.Background [0005] A typical wreless

comuni cation network (e.g., enploying frequency, tinme and code

di vi sion techni ques) includes one or nore base stations that provide
a coverage area and &MOJ-RIGHERFNGEI O RELATERAPRIENTHONSY nal s
that can transmt and receive data wthin the coverage area. A

typi cal base station can concurrently transmt nultiple data streans
for broadcad®(0liul ti cdkis applivdfior clainisdiastensyof it rovikiens iPateat apptication

streamis a St. t w i i on

Tt erost 1o SHASRN 83t ockiRh OREpRE p R ST ACRASHERTESER O area
of the base MABAGHMESD" baidinia it Mevehiber €2006/1 Tig: @riesty obhe t han
one, or all aﬁata stre(fms carri.ed hy.the co osi{.e stream Likew se, a
mobi | e t er mifHAFERIOEE HIRLFTHON AR PSICR NPT St5HCGn, ot her stations
or other nobile termnals. Each term nal comruni cates with one or
nmore base stations via transm ssions on forward and reverse |inks.
The forward link (or downlink) refBACKGRONLR onmuni cation Iink from
the base stgpsgps to the tgpminals, and the reverse link (or uplink)
refers to the communication link fromthe termnals to the base
stations. THI3¢onmuniTbatollowing dekeriptign tedatessgeabrbily toediralésa cammunications,

singl e-in-si - ouft .. Lple-in-signal -out or a.. .
mul ti pl e-i n_aﬁ% }nt%lle pl?heﬁ%ul%i)%tk/l@ t )(!cgi ;@t{:lgﬂ?}lce%yanagemom in a wireless
comrnunication system.

[0004] I Background

[0005] A typical wireless communication network (e.g., employing frequency,
time and code division techniques) includes one or more base stations that provide a
coverage area and one or more mobile {e.g., wireless) terminals that can transmit and
receive data within the coverage area. A typical base station can concurrently transmit
multiple data streams for broadcast, multicast, and/or unicast services, wherein a data
stream is a stream of data that can be of independent reception interest to a mobile
terminal. A mobile terminal within coverage area of the base station can be interested
in receiving one, more than one, or all data streams carried by the composite stream.
Likewise, a mobile terminal can transmit data to the base station, other stations or other
mobile terminals. Each terminal communicates with one or more base stations via
transmissions on forward and reverse links. The forward link (or downlink) refers to the
communication link from the base stations to the terminals, and the reverse link (or
uplink) refers to the communication link from the terminals to the base stations. This
communication link may be established via a single-in-single-out, multiple-in-signal-out

or a multiple-in-multiple-out (MIMO) system.



[ 0006] Conventional technologies utilized for transmtting information
wi thin a nobile comunication network (e.g., a cell phone network)

i ncl ude freguenmysicii e and code division based techni gp¢gaiszdon/0s3s40
general, with frequency division based techniques calls are split
based on a frequency access nethod, wherein respective calls are

pl aced on a separate frequency. Wth time division based t echni ques,

respective | s are assigned a certain portion of tinme _on a .
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frequenci es. Respective technol ogi es can acconmopdate nultip _
accesses by coffedigsionbpeeddedpguey 0o e owls With frpmicagndicision bhigd sephniques
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transmitti ngnandparge eqiengy.i Withtimsetdidsion hasad tobmiduasofespectiercalls areFor
exanpl e, at _ap iven..tine r S vi ded ac s t,o.the
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i s provided twhhigques rsdpectivelulisire afsotihted whthuniquansdes tihd spgcaander Bagibld Nng

information.. The cycle of "taki turns" contjnues, and eventuall
cach user i SRS R ERE T et dnemree et A e o
bursts. [00Q&]:&ogdes. di vision based techniques typically transmt data
over a nunber of frequencies available at, any tine in a range, In
general , dat®07% di gi tifdimedivisiopbased tephaiquesy abrnglyp eol Aol ge mo
wher ei n mul Gk ploRtid SR1eS IRy REcQWRS, | Bl uQR of DEnARAROERLYAPIWHE IRERINVE
users can be assigned a unique sequence code. Users can transmt in
the same w de-trasditotamid refeldpeinfarmetionh @rreind-rshiomanger. ' Bor skagmad, af s
spread over .t he. 1re b i dt h I.1s respectiye unigue eadi n
code. This ta{é lr‘{?%fi%éwg’aanﬂ‘gﬁ\ém@?"&éde? é?‘:eé%*grﬂ%en%{%“ gorrgisﬁorgﬁ%rsiffh%raéc 5
users can cowéties endroyhet nsensibtis godideeth ¥ ehorSuadt of Hakifgraaniti and

achi eved through spread.spectrum digital nogdulation, erein a user's
st ream of bir?°§g’ilr¥ 18#88@&@' 2“%‘8"%‘%]? Bti aling L ﬁOW@P?’ﬁP‘g@e&W& BIChUBFE g
pseudo- r andypbaigd @ik mlinel¢ R&RIYSIon abd ARSHBASMrstsD recogni ze the
associ at ed uni %ue sequence code and undo the random zation in order
to collect t¥¥8hits fbpdedipsionibased dechpigass tynicalydwhanisdeta gugirmepmber of

[ 0009] More papidneish &diMbleaf GIUERCH a%\cﬁes ht?%erll@?ai‘%ﬂtati??l?ﬂkg&' spread

typically separate the spectruminto stifict channe y splrtting
it into uni PEeRvelRbHKIangYidda ndaictt hultiplsruses aapbegvediidiogitionchefind ksl
frequency b : LQL W el el Lular.telephon "
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Each channel can assi gned to. onl ne user_at time. 3 [0010] One
oo us BB xR SPe e iR oBF e Bear r G sy cop st o1
techni que t biafringf Viegtihveb yr Rafchistrs 01Sconbir@V$ hahdmisyelressiRasdwh tabing

into multiple orthogonal subbands. Ot h_oqona meani ng that the
frequenci es 3t ¥ whis¥ehthayeh prread e e sim figitplanqdudasioneheseip 2 apaisieram p§

el imnated angisichtdbd G §pr&i 1AL Fvhands: ﬁﬁﬁ)ﬁ:‘ﬂﬁltaﬁsggﬁrg-faﬁﬂjomﬂgﬁi% . The
subbands are also referred to as tones, carriers, subcarriers, bins,
and fr equen&feiypiainAetigned arskognids- tharsspaated wniguechalieenecicadic tahd ando the
conventi ona ' . ur.e .anmpli tude

rodur at i on) AEoRr A R et e B R B S ATl Bt
an advant agéi8] abi | i Myret mrivopelywirtquesewtvigion hawd elchsiqnditypicily sepakas

exanpl e, attenuation of ..hi frequencies at. a | o copper _WwWre,

nar r owband #hﬁj[s&: 'SR edlgwgp?}}ﬂg%ﬁg% c@?‘gggéklpf%‘ffg%ﬂF‘Hﬁﬁﬂﬂfeb*’tnﬂ‘“dm for
nul tipath -ewinipiQuivigendt X freglealy Zat iaNscatdd! b0k Seleds QUNEYRbhImAL €
makes the use of a guard interval between synbols affordable, mnaking

it possi bl e YBMHEARIS AR e SIbda AP ARpraHsS cash of Wiehecanseay 2 39ipol

conversation or, with digital service, carry digital data. Each channel can be assigned to

only one user at a time,



rate. Al nost the whol e avail able frequency band can be utilized. OFDM
generally has a nearly "white spectrum giving it benign

el ect r omagwetzoes/assmser f er ence properties with respect t@arrdmo07/083840
co-channel users, and allow ng higher transmt power when a single
cell is considered alone. Also, without interior -carrier guard
bands, the design of both the transnitter and the receiver is greatly
sinplified, ke conventional EDM, a separate filter for each

sub- channel [F@O:]\ot requr P%’E}Wotq‘éfd‘f%‘{a%’&dmﬁ ?Yﬁ?g??tl gtf:‘fl‘@ﬁ%gliv}‘s@& with
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ar apart nmay use sane _portion of the spectrum and idea t he
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place in neagRypcbh meuﬁﬁcmnm@tseemm&lamali&eﬁ.&rmrgummname fhances
of interference. Over a large pattern of cells, a frequency spectrum

i s reused adeqnieh Bsspudbons arcsodpised ouasitongs.comitn sWisamiss, binawad
the entire a ] ] - -
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control becaopes. criti.cal,. [Q0013]Wth intra-cell interference is
cfrecti very TRy abiielns' St dbiby Bpbf ™ B ssvatnorriEhais
becomes i nt er-feedxhimiph sttdhadtened highttqodsics at 4 ITpg oM erRIagRABRbarf
inter-cell i.nt&rferenég, and at the_sane tinme be robust enough to

handl e vari OU§TEERIC A4 FPBETIESSYetiye fadiipdus ARyt Eng HEPHEMBNBuUS)

i
and support cgualdate fileky 1w 8580l EHRYINGILS R us8 Bfla EhtdrCalDetween
expensi ve, feature |aden as well as econonical, basic use), requires

consi der at i SHOPIs fierdallp.anakdng i peasii te aradnEmaspgadingSuMRYNto 01t} The

fol I ow ng presentisiefeshdidhi ed summary in order to provide a basic
under st andi rﬁgﬁof lsgrr% a?éec?s of the disclosed enbodi nents. This

summary i s rnddllan ext éhsonteeonaity ilemalbrng high spattenh difdichoy, neirttheNyquist

identify key, or ifhcal el ene nor del i neate t.he of such
enbodi ment s¥dtP't%E%{6’ﬁgr%§%’lgogsdvf(ggd%%rs%esqg%qcy% candS &E}Efeg @% BM Eerﬁé‘ji'é’ PPHdd
enbodi nent s nearhawhiteippdctrumgl givarm smigh didcabumgnctio itdreereme gropetias lvad
description that is res&gt ed | ater 0015#{3 an as,gect, a nethod to
mtigate i ntEPSLED PIPT{OPRICL HECES: §3F L vgReahigha ffapsmis porviridiea astgle cell

ef ficiency hycodkMedi BnE ORI Bidfut MAFioP NEME L diab @, Maldedih 8F both the
subbands and provi di a | oad i ndi cat or tper subband. The | oad per

n
subband i nf éﬁaﬂfﬁm#%rrﬁnﬁghwwméﬁgra@lymhﬁ@é Jeds endtke icpricationst FBM. & seprate s

provi ded fOrﬁltlepfope@ch%%—\éhﬁgelqgh!)tr eH.r oadcast to neighboring cells.
A user equi pnent (UE) has access t oth the serving cell and

non- servi ng [(ME2yhbor Qehgonalityasoftendiazed with fagq@wnonreasepehesubband
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W thin a givertrbangw idtdily the large distance prevents interference. Cell communications
taking place in nearby cells use different channels to minimize the chances of
mnterference. Over a large pattern of cells, a frequency spectrum is reused as much as
possible by distributing common channels over the entire pattern so that only far apart
cells reuse the same spectrum. In such a case, and when scheduler flexibility to allocate
bandwidth to different users is introduced, inter-cell interference control becomes
critical.
[0013] With OFDM intra-cell interference is effectively contained. The
roadblock to greater system efficiency becomes inter-cell interference. Methods to
improve management of inter-cell interference, and at the same time be robust enough

to handle various cell varieties (e.g., synchronous and asynchronous) and support a



[ 0016] I n anot her aspect a nethod to control and reduce inter-cel
interference through UE based | oad managenent is disclosed. The

met hod r obwethys/dasueell es nultiple cells that operate eitplatys2007/083840
synchronously or asynchronously, and allows an individual UE
capability to be a factor in optimzing the reduction of inter-cel
interference. When a UE is started, it tlypically receives a nmessage
fromthe serV|n9 gell access %fde |nd|cat|ng the type of serV|ng cel l

operation (&Y oEyiE Ararrsese mﬁ%@ﬁéﬁﬁ%ﬂ%ﬁ??fb#H@IWVﬁéSBP 8perati on
can force theoddmitd, fagi lu@éj%’ RAGIrdIRbNS - Bon 30 Ak hﬁfelés@cdm@rﬁb’ﬁbﬁ&m arena.
inter-cell interference he current method allows the UE to seek the
best nethod of inter-cell interference reduction that may not be
dependent on the serving cell's node of operation. In one
non-limting exanple, an UE may be operating in a asynchronous cel

but have the capability of accessi nglE@vMiNeARKbor cell's | oad data

directly. S cas 0 o reduce o intainits
transmtti ngm%)ﬂ:]/\er sp?&? Oépwglé{rPé?%gltsgém%l %@urglﬁarg '? gg{eégapd?‘f@ § basic
nei ghbor celunddritamtiyg émdqepafecswlﬁb&nﬁkcldsémxﬁwdhrﬂéhtg arhiesurih@an igvt th Ng
5 for the nei ghhor cell (g | oad per subbanﬁ i nfor ITB.tI on that may
arrive t hr oS HACKHSY RIE R dMrded & n‘i"’rl?ér IEEHYY Ry deritica [W]smqr an
aspect, a nefhedictiRe fobé 8RdGh bxﬂb&ﬁm@ﬁk 1t dlmrﬁésfs%ﬂ% Ne&eRBbAR concepts of the
granularity and increased efficiency di ng conmuni cat 1 ons

bandwi dt h i fegstiked fmlgﬂdémglubw@rﬂ@plaﬁml fpm% @plﬁlgldatq tHaonedatsiled
correspondi RYsBHAPHE! ¥ Gl gr subband. The load netric can be
provi ded for Sbo(tatl to ulsgrseqﬁqld%%ent (UE) and broadcast to nei ghboring
cell's. The 4@ ng celdangapechlagoethaktoimnvibgdtoattrivel] tofrpee gsubpandarity
from adj ace t a Jbackhaul cha his. t
Uea Uner  edn Bkt TOURY 59 RGN Bitbr AR AR PR il et
subband basmsd ;jnowekmg ylohd DKicady pasnbbaagl The 105@9&&mmnambmloamoect a

met hod for UE based. co ion stemis cl.osed. The LIE
recei ves adjpé%vé%? “éBi“l“r%ﬁ{jma’ﬁt‘tPf @dt%/f‘ﬁddf* Hﬁ’t"fdﬁﬂ?‘%ﬁ’o 45“t‘i’f)‘ﬁ’é@hElelT '
The UE det enmiaaest oheighbetimeeat. A igr bcﬁﬁ@némtmmb laédagsr@tbb@nhe éefmhge
information is directly froman adjacent cell (e.g. the information

f1 ow t hr ougKeth#dyiospssune redghber ceilidlopdipisytor d%ﬁ@omJEp@r@pbbemﬂ fresis, iwhichhe
assi gned subRanfis I AL ,

can then re?uce |Itfozfatigﬁgﬁ%&&l&?\grtﬁg%lectraf&geencgﬁb%é§% Ofﬁ{é%ah{\?q?%
i ndi cat es afndimbaded cenpaphiraty @ﬁoactwehxma g riadwidtht he assi gned
subband transjys} Powe nsi t.y he, source of t.he

metric info Fon i sfnna?}? 1%% {158%6 aceen 1o g '}trolif‘ e PR ‘H@rgﬁ’?@ce
assigned t ralnsmghtUEbmd lcmﬂenﬁna@maﬁehsimmsas meeﬁmmowtlym@ncs@rmmgle
cell. [0019]l I%tﬁq gecth a net hod It hat f C|I|tates inter-c

i nt er f er enc &Mt JRETFE TP ESHPIILRSSY g (3vaf @“Oé}Slé’eim aﬁﬁWﬂ@\i‘H‘t"W“i‘%ﬁHEN

subbands, whgFabilRY tohealTadtbt QGPfimizims th@-ﬁﬁlh&fﬂnr@ﬁ 11&&3:0[1@1&91@'&%1‘1@66 When a
sub- bands to respective user equipnent (UES); tracki nP sub- band

assi gnment s VAR &@Beh ddrpist! ivigeed s 2 msstnsa Semdherasvise £el qfféf—'sglﬁb@ﬁ'l ng
cel I's. [ 002Q]didaiRn@Ehe. ASBl oo CANRIIEL, Eﬁﬁﬁl%h&gs o%tag,r BB JRS! ’r'ﬁ@
uctions for

has stored thereon conputer readable Inst orm acts
conpri si ng: B ef apaiggioa cerfarcertan &l tifnllavnens metbebdrandber wheteiny unts: an

L eBer = e OB e SR P A ERRBEIL o

sub- band as sitgfmert scductionghghixgrione d¢akehdent on the serving cell’s mode of
operation. In one non-limiting example, an UE may be operating in a asynchronous cell
but have the capability of accessing a neighbor cell’s load data directly. In this case, the
UE may operate to reduce or maintain its transmitting power spectral density depending

on a faster direct neighbor cell binary load per subband information rather than waiting



[0021] I n yet another aspect, an apparatus, conprise: a storage
medi um conpri sing conmputer executable instructions stored thereon

for carryiwog 20ustos§ilbe follow ng acts: dividing a cell bagdvwsdichosio N
subbands, where N is an integer > 2; assigning the respective

sub- bands to respective user equi pnent (UES); tracking sub- 6 band
assi gnments; and broadcasting sub-band assignments to nei ghboring

cells. A prqcessor, execytes the co er .executabl e instructions.
[0022] I n an ‘9<BeRtigh rggﬁklawﬁ?ﬁétm@@ﬁq igtoggation thyt resy| iy SipEugle ence

mtigation, yaemeil chesicl AR Sert@g cél.viding a cell bandwi dth into N
subbands, where N is an integer > 2; neans for assigning the )
respective $07bands roryassysectmetbod iganitigaieinsreall inteyisynce gpiangrapgprity
tracki ng sul; j ot : cAst | :

asei gnnent s TornG orner Aoy o3 ARt BEBAm Al ARAAR LA h.A 380G
that facili taad ewviditges logéinetricpaedpending ® abis¢riverhlohdpgr scldmpd.i Tkstoad

receiving an_assigned sub- d:.. (dentifyin abilities of a user
equi pment (%E)%;IC ?a?‘ teﬁéovﬂ%dﬁg&déh P lggrp%ﬁ:\n}eﬂgﬁffﬁragg hfﬂaﬁ‘fasﬁ tB&RIngtsjormg
nei ghbori ng celdd. The §coving o¢lf ¢dnclisonecesisodiansritond sutbdhC ab@radfadm celisf a
conflict exists, redgce UE power an if a conflict does not exist,
mai nt ai n UP 82 baclmu pharnsletndmaipethisde st Usy copiRpisrtanciadam e

storage mediadBsd\eSost QEEEs HDEPAANLIRATBALLLirdcRREBRI Qi O lEMCt i ons for
perform ng acts conpri si ng: recei ving an assigned sub-band;
yer

i denti fyi ng [RHFhbi | i t reasoBrer espegarmaeizng forRtagedEpmmunicetien sysEmMBet s a
capabi Ity YeeshOlthe ei@%s AAgl-ghke #0'3@ ofefild iﬁfofrrgétioqu%u §u8ﬁé1ra93asis. _
sub-band | oad Indicator data; 1T a conflict exists, reduce power ;
and i f a corfihe Lt detyegnen dite sexics pf thaddad tnasitme igRrpetiver. . 1f lR0RGhatiostis | |

yet anot her ) n [ises: -a storage ,nedi u

conpri si ng éi%%n%@ﬁa?’m g?(%(?E%gi)%téﬂ?ﬁs@rgft}@?ﬁm(%gn g?%ﬁlgfiu%erbea(%ﬁnaflms not
carryi ng outavdilblef,ohd ORidogrmintsif treegagnadngbiand &96idgt &dths ubiabmnes]]
identifying capabilities of a user equipment (UP): jf the UE neets a
capabi | |y ER RSN o ahentefiiR gn Barr R ver PRkt depgin 1T EE g
sub- band | oaglii¢afediag ahaddhedoaditibh, tRe URMdidtsihs 8% lasdighed SRMES rMHERPIRLer
and if a conflict does not exist, maintain UP power. A processor

execut es t h&PCHRANEE- dkdespune of the et mefricgptrmation is not the adjacent cell, the

UE maintains the assigned transmit power spectral density as dictated by the serving
cell.

[0019] In an aspect, a method that facilitates inter-cell interference mitigation,
comprises: dividing a cell bandwidth into N subbands, where N is an integer > 2;
assigning the respective sub-bands to respective user equipment (UEs); tracking sub-
band assignments; and broadcasting sub-band assignments to neighboring cclls.
[0020] In another aspect, a computer readable storage medium has stored
thereon computer readable instructions for performing acts comprising: dividing a cell
bandwidth into N subbands, where N is an integer > 2; assigning the respective sub-
bands to respective user equipment (UEs); tracking sub-band assignments; and
broadcast sub-band assignments to neighboring cells.

[0021] In yet another aspect, an apparatus, comprise: a storage medium,
comprising computer executable instructions stored thereon for carrying out the
following acts: dividing a cell bandwidth into N subbands, where N is an integer > 2;

assigning the respective sub-bands to respective user equipment (UEs); tracking sub-



[ 0026] To the acconplishnment of the foregoing and rel ated ends, one or
nore enbodi nents conprise the features hereinafter fully described

and parti cwbandsysgper nted out in the clains. The fol | owpgnadesashtRid on
and the annexed drawi ngs set forth in detail certain illustrative
aspects and are indicative of but a few of the various ways in which
the principles of the enbodi ments may bé enpl oyed. O her advant ages

and novel features will beco apparent fromthe follow ng detailed
descri ption ?F%B%’i“&eﬁngﬁrqrgﬁc% ’Fﬁﬂﬁg{af‘@)ﬁssﬁnﬁﬁmﬁﬁ%nfagwlﬁéﬁe@nﬁ‘ t he

di scl osed emdisdBalcsudd BehhpReedbitidmltdgod. | such aspects and
their equivalents. 7 [0027]1n an aspect, a nmethod that facilitates

i nter-cell ilP%81f er enBeanmispécgasyapm tead fMstitaesintegiodl Bitastreance aiitigation,

bandwi dt h i | i 4y 10 - ROV iG.
cor r espondi ngp sy el oY el PR iR BRI BACYISAG, ik Rel B foek
The | oad netri;meeanfoabssnbe the saplctisd subdatiiso r§spO2i8F biser aquopinent (UEs),

aspect, a conputer. readab storage nedi yum has.stored thereqgn

conut or r oatalt B ST R s Rt SRR R RS el b e

di vidi ng a easdignnpandaineighbdrivfe@etds. pl ural ity of subbands, and providing
a load netri rrespondi to the observed | oad per subband to

nei ghbori ng [ﬁ%zl%fs. The' &8 &?S@FCtr?eﬁﬂgﬁ‘?@a% G LS I?Fé‘d?%lrﬁ‘féffgﬁn%s

stored ther gonyGRAPHNGIisELadaitR ohRSdigned kB dl Rendty A3deaDtitRAY of PR,
metrics. [0029]1n an aspect, a processor executes code to perform

acts conpri $Avigmeri (Wl inthed Tewpsts paanatilien threskald leclpitueiahbaripgsells for
subbands, angd,ft.oy ﬁblbgnﬁ@aeﬁfw?&r e i?geaﬁﬁa%ﬁgts[‘&dh& @@gmsaa%%{

| oad per subband to nei ghboring cells. The processor executes code to
broadcast | canfliptedoes ueg.ex{sO@8djttin Ukpovamot her aspect, an appar at us,

conpri ses: rage di C risin onpu xecut abl e

instructi onz‘(}@:4 red t n&eég@t?eég%gtr ?&? n%*ﬁ%‘ﬂfg ac{aﬁig ng ?ﬁedwadhﬁn g%s[ségred

di vi di ng a cledrtonbangwicdtdaditid ms@ugpibng bt parforefngaublramgssingneceprimvandi ng
a load metric.corresponding.to the gbserved |oad per subband to

nei ghbor | ng e TS B e R BOIES PHOTFLELIRHGH FP) By BaEdueig

| oad netri ceap®ilitp theasd, ok kEsiddinte-no iR chsaetipubhend el 8lRator
medi um A processor executes the conputer executable instructions.

[0031] I n st idpfe: i @conflish 5¥&s, klpeccE pavery sideiin corfticidees neteaise snaintain UE
inter-cell ipggvgtf erence
[0025] In still yet another aspect, an apparatus, comprises: a storage medium,
comprising computer executable instructions stored thereon for carrying out the
following acts: receiving an assigned sub-band; identifying capabilities of a user
equipment (UE); if the UE meets a capability threshold, look at neighboring cells for
conflicting sub-band load indicator data; if a conflict cxists, reduce UE power; and
if a conflict does not exist, maintain UE power. A processor executes the computer
executable instructions.
[0026] To the accomplishment of the foregoing and related ends, one or more
embodiments comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in
detail certain illustrative aspects and are indicative of but a few of the various ways in
which the principles of the embodiments may be employed. Other advantages and
novel features will become apparent from the following detailed description when
considered m conjunction with the drawings and the disclosed embodiments are

intended to include all such aspects and their equivalents.



mtigation, conprises: neans for dividing a cell bandwidth into a
plurality of subbands, and neans for providing a |oad netric

corr espondivpcods@sélge observed | oad per subband to nei ghigidtRgh%6¢dshs .,
as well as means for broadcasting |oad netrics per subband. [0032]1n
an aspect, a nethod for UE based communication systemt hat
facilitates inter-cell interference mti‘gati on, conprises: receiving
adj acent cell load netric per subband; determning if the adjacent
cel | 1oad mf¥7 per SUBLHREFTAECHRERTaCEINAR N FTEthivFECEReTIHgA 8! |
or from an agdiREeR!dicRIdg A ERLEHM ioRDIhlid REspbai@Naf RREARY 1da
| oaded in the adjacent cell. If the adjacent cell does provide the

| oad netri c raHdC enEspadingie theiabsirmed load os seliband toneighberingestiss Tikblapd
is indeed | t i t smt power spectral density is
reduced. If t gggags%n%?éﬁgﬁgﬁodﬁgg not | oaded, or if 8 the source
of the adj adéis]cel | Hoadthretsped, & sonifheersexieblagiongt medhinehassirghed
aspect, a colpUtEe HuRaABTE e e rsh T s PPt Rk Ly« ¥
conput er r eadablidthi insta plekiigns siidandeiddrovitige atdal BaAPEdrEspeiding to the
recei ving adjacent cell |oad netri er subband; determining if the
adj acent “celd Sqlﬁ%O?FﬁWisﬁbbﬁéﬁ“ ﬂlgnaq%?il&bywmm@aaw at%{agﬁe_
serving cel lyQfud EREMAGE] ACRBE c&8hilterdBa SRS INR Jor roddBstiAs Ragned
subband is | oaded in the adjacent cell, reducing the assigned
transmit powt&pectral density if the adjacent cell does provide the
| oad netric the | i.C.. . odl ' uhpand
is indeed I(;g{?e;(h, and mal %F%({t’narpﬁg&? %?gggeggtleggﬁ(g%% P%ﬁ@ﬁfﬁi{&%&g@?&gg
spectral denkiitdipgirfell badasdh gried phudbpoihsubsandgtant! padabing oloail fnetrive

an aspect , ACHPORECER B baotal el vEbisR ¢ BRR SR B gt

recei vi ng adxaaeitcodehlbroaght at miecrigger subband; determining if the
adj acent cel b(?#”?ad metric eé subband has been received fromthe
serving cel I from hyeéd{‘)‘a B IEPERAT d@%‘i‘ﬂm&e’f‘é?l?ﬁbﬁ?'ﬁdtqrfget H%si gned
subband is |eagasng BorhfReradbAtRN ins@lctiond RAUEIHBRoh 08 AT FinY BEGhe

transmt power spectral densi taé if the adjacent cell does provide the
| oad nmetric frivingacty dhddinee cple bandaiidthinda phigality plesubbaidgriad Pevistingr
i s indeed | Q@i BolTBh iR BB Ae. AR gé}%gbﬁafl@ﬂ%’@' hBAHE Fels

spectral density 1f the assigned su not | oaded; t he
source of tKenyujacrsrutabelinstiughehsifet biogddastingeadsmetvichiper selbtiand [c00BSahn

still yet angther .asp n a ratys, conprises: .a storage nmedjium
compr i 41 ng. comarer gudttt S ERRRLE AR Ry P R RAT PPt
carryi ng outingtfuetidndl | om ng acts: receiving adjacent cell toad netric

per subband,; ermning. if the adjacent cell |oad nmetric per subband
has bean redbiha {1 ol TS BAHen g Reeh | Swfery ﬁhahfﬁ)aﬁtaaf‘ajnaeré | tpterfprengisy
det er mi ni ng rhifigitha, @ssirBHE dnsubbanichidise h eadesdivinit heo 2FATRPST &Bbdnds,

reduci ng the assigned transmt power spectral density If the adjacent
cel | does prig¢imgansfaeresidingreer] Betingorprpondingionhs phserved iad aeresybbandt

the assigneq, sy tpiq% igf“si’ ggiga%é Iﬁ%ﬂ?ﬁor b?dmcegﬁﬁ%fog{ij g{gg%é&)&%u@& hgned

transmt power Spect densit e assi gne I'sS not
| oaded, or i[f0Xhe soukrcan wbedtremettiphive HE twedd cobpadiiqabtn sstansthathe

A e M S R

based comumaadt pavnuishpsd;etetermining if the adjacent cell load metric per subband has been
received from the serving cell or from an adjacent cell and determining if the assigned
subband is loaded in the adjacent cell. If the adjacent cell does provide the load metric
and the load metric indicates that the assigned subband is indeed loaded, the assigned

transmit power spectral density is reduced. If the assigned subband is not loaded, or if



conprises: means for receiving adjacent cell |oad metric per subband;
means for determining if the adjacent cell |oad netric per subband

has been rwoekwadsisom the serving cell or from an adj agants:6@lbasand
nmeans for determning if the assigned subband 9 is |oaded in the

adj acent cell, nmeans for reducing the assigned transmt power _
spectral density if the adjacent cell ddes provide the | oad rrgtrldc
and the |oad, nmetric .indicates at the assigned subband, is indee
oaded, and TERHECPSATA Ak Rl R)@d PR A8 ic gt e e ssiggesapnsmit
spectral deqﬁ%ysrj’e&rgﬂa&@?sglg@gggm%g_bband is not |oaded, or if the
source of the adjacent cell |oad netric is the serving cell. [0037] To
the acconpl i[8¥i%ént of It ¥ arsh@ goncrty 2 sprIPyieN gt dalledintage e hagyspred
enbodi ment s i I ] L £F I asGkd ped and
par i cul ar |y por rCaiarco et ARt B Btidting s SR RE DARAT. and
t he annexed adrawit ngblogémefrirehsubhante detetmivieg ithmadjhdenstetidoddviectes pect s

and are indi i t.a _the various ways.in whjch,the
princi pl es gﬁggﬁaﬁé%%sﬁ%gg?eﬁgﬁ? ésgﬁl%ﬁﬂ S‘eer‘grﬁ%f%gloéﬁfm&[ﬁaeﬁlac I&It\fﬁhta_g%es and
novel feat urdegrminidg ibthe apsgrappaliband isflsxlal irh@e idjhdeandenigredediag thedssigned

d i pti when. i d in _conjunction wth the drawi ngs and the
i scl osed erBBATHENTS S (ErtRd AP RepaEre Hdbe

their equi vabgithéric Bialdales RRSERIARTZHEN st¥vaddi iRRANMNER, ERO38hthfhg thel S
an illustration of a wireless comunjcation systemin accordance with
vari ous aspd&tgcddrniyt poyHapwitial dneigzd e agigmedissblend isastisiaded or if the

ilTustration,@f. stz Q@?%prﬂ%é/d &%Qiﬁtpggﬁhgﬁal.and bandwi dt h bi nary

| oad indicators. [004 G 3 is an illustration of an exerrpl‘a'ry
comuni cat i a3y st em [reangaspech ageddesionexccommtmiccapertrmetsworr)ising:

i mpl ement ed réc@iﬁfgcaodﬁa%%ﬂcc%ll\(\éatdr}ne\{l%cr ée?%&bb%ﬁrﬂed%%msmining if the adjacent cell load
metric per subband has been received from the serving cell or from an adjacent cell and
determining if the assigned subband is loaded in the adjacent cell, reducing the assigned
transmit power spectral density if the adjacent cell does provide the load metric and the
load metric indicates that the assigned subband is indeed loaded, and maintaining the
assigned transmit power spectral density if the assigned subband is not loaded, or if the
source of the adjacent cell load metric is the serving cell.

[0035] In still yet another aspect, an apparatus, comprises: a storage medium,
comprising computer executable instructions stored thereon for carrying out the
following acts: receiving adjacent cell load metric per subband; determining if the
adjacent cell load metric per subband has been received from the serving ccll or from an
adjacent cell and determining if the assigned subband is loaded in the adjacent cell,
reducing the assigned transmit power spectral density if the adjacent cell does provide
the load metric and the load metric indicates that the assigned subband is indeed loaded,
and maintaiing the assigned transmit power spectral density if the assigned subband is
not loaded, or if the source of the adjacent cell load metric is the serving cell. A
processor executes the computer executable instructions.

[0036] In still yet another aspect, a system for UE based communication system
comprises: means for receiving adjacent cell load metric per subband; means for
determining if the adjacent cell load metric per subband has been received from the

serving cell or from an adjacent cell and means for determining if the assigned subband



[0041]FIG 4 is an illustration of an exenplary end node (e.g., a
nobi | e node) associated with various aspects. [0042]FIG 5 is an

I 1l ustratiwp0fs0afigexenpl ary access node i npl enent ed i BcadaReiases

wi th various aspects described herein. [0043]FIG 6 is an
illustration of an exenplary multi-cell systemshowing a cell and its
nei ghbors. [0044]FIG 7 is an illustration of an exenplary aspect of

inter-cell interference that the present,apPIication controls.
[0045] FI G 8s foaded ip fhegdifcet calnM9anyiOf Fospsing thedsugse danyraif BRWH gPecsal

mtigating ijpt&s-ic@k Edjhébﬁl%étlﬁfogﬁ?ﬂgvidfa QRABFh&ric Ind the @oafi:n%fﬁgi.naﬁﬁéw

illustrating an aspect relatin mtigating inter-ce

i nt er f er encéhat the assigned subband is indeed loaded, and means for maintaining the assigned
transmit power spectral density if the assigned subband is not loaded, or if the source of
the adjacent cell load metric is the serving cell.

[0037] To the accomplishment of the foregoing and related ends, one or more
embodiments comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in
detail certain illustrative aspects and are indicative of but a few of the various ways in
which the principles of the embodiments 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 embodiments are

intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0038) FIG. 1 is an illustration of a wireless communication system in
accordance with various aspects set forth herein.
[0039] FIG. 2 is an exemplary illustration of sub-band binary load indicators and
bandwidth binary load indicators.
[(0040] FIG. 3 is an illustration of an exemplary communication system (e.g., 2
cellular communication networl) implemented in accordance with various aspects.
[0041] FIG. 4 is an illustration of an exemplary end node (e.g., 2 mobile node)
associated with various aspects,
[0042] FIG. 5 is an illustration of an exemplary access node implemented in
accordance with various aspects described herein.
[0043] FIG. 6 is an illustration of an exemplary multi-cell system showing a cell
and its neighbors.
[0044] FIG. 7 is an illustration of an exemplary aspect of inter-cell interference
that the present application controls.
[0045] FIG. 8 is a flow diagram illustrating an aspect relating to mitigating
inter-cell interference.
[00406] FIG. 9is a flow diagram illustrating an aspect relating to mitigating

inter-cell interference.



10 [0047]FIG 10 is an exenplary logic flow diagramfor UE based
inter-cell interference mtigation in synchronous and asynchronous
ort hogonal systens in accordance with various aspects. [0048]FIG 11

is an exenplary logic flow diagram for (L){E based inter-cell
interference mtigation in synchr onous t hogonal systens [0049] FI G

I I £ I di as
L2 et R Y R B A RS OSSP
13 i s a syshemktinagmifigdtioh s E)hﬁhtdhgu@arﬁiya&?@dﬂr@m% of‘tﬁggdﬂal &lsR8ns in
mtigating inter-cell interference. [O0051]FIG 14 is a flow diagram

i |1 ustrati rACARARSREER VIEUS@FREGISt 0 i ti gating | nt er-cel |
interfereng 0 8;0052] FP“I% 1%‘?5 ﬁe&@gﬁ%ﬁ@@ﬁg\fv mfftgro%%lsg er-]::fc:H UE

based co tion systemin ac r| ous daspect
1ntelfezence mitigation in synchronous orthogonal systems

[0049] FIG 12. is an exemplary logic flow diagram for UE based inter-cell
interference mitigation in asynchronous orthogonal systems

[0050] FIG. 13 is a system diagram illustrating a system that facilitates
mitigating inter-cell interference.

[0051] FIG. 14 is a flow diagram illustrating an aspect relating to mitigating
inter-cell interference.

10052] FIG. 15 1s an exemplary logic flow diagram for UE based
communication system in accordance with various aspects.

[0053] FIG. 16 is a system diagram illustrating a system that facilitates
mitigating inter-cell interference.

[0054] FIG. 17 1s a system diagram illustrating a system for UE based

communication system in accordance with various aspects.

DETAILED DESCRIPTION
[0055] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout, In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. [t may be
evident however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block
diagram form in order to facilitate describing one or more embodiments. As used in this
application, the terms “component,” “module,” “system,” and the like are intended to
refer to a computer-related entity, either hardware, firmware, a combination of hardware
and software, software, or software in execution. For example, a component may be,
but is not limited to being, a process running on a processor, a processor, an integrated
circuit, an object, an executable, a thread of execution, a program, and/or a computer.
By way of illustration, both an application running on a computing device and the

computing device can be a component. One or more components can reside within a



[0053]FIG 16 is a systemdiagramillustrating a systemthat
facilitates mtigating inter-cell interference. 10054]FIG 17 is a
systemdiagramillustrating a system for UE based communi cati on
systemin accordance with various aspecH@. DETAI LED DESCRI PTI ON

[ 00551Vari ous enbodi nents are now described with reference to the

drawi ngs, wherein |ike reference nunerals are use orefer to |like
el enents. t hgEgnany PrEEE T fiofliaih» GedePie Fof ben el ol i Btapitie
expl anat i onandisiBEtaScs Beicth Gwel 6t Mblescoriitedet Inf Aditionl thesd €lipdnnts can
provi de a thor ou%? under st andi ng of one or nore aspects. It may be

evi dent howeXpette fiamvariqisisorpyisarerealle edivdipving yeriges dae dirydtenss sipred

dovi cos. ar e Efohn TR oA Ber BB s ALAREERy R P IS, HEheos. a0

descri bi ng arh agin aeoelaaodeith aBiENal haAdngusebr infort Hhta pagied @at.,| duf fréf&ne
ternms "conponent,” "nodule,"” "system" and the like are intended to
refer to a COPRAIERYINFEICHNE VIATOthEr component wa lagplsustem; digiduted system,

conbi nat i ony0f th%{-éi}éV? EARE sSH 4WRL Hﬁg}ﬁ/&hﬁiﬁﬂ@%ﬁer @Eteﬁﬁfbry}’*?é{rf(%fietae %ignal).

execution. For exanple, a conponent ut 1's not
bei ng, a pr@®esks r unnVagowrenasbquliroeds sdi be prepemakingears aivystame graa trag

circuit, an. opject, an executable, a thread of executiop, a .program
Shdror 5 coMSTHE R o e otipo Pt ML Bl s Brersidod

runni ng on g CHpptditohaent ¢ariaidytbes GRTRE LAY ReYIrRe d&ARs P& rfponents,
conponent. One Or nore conponents'can reSide within a 11 process

and/ or t hr eagdaes, @iesud/Pomaandt iacluderplbnbiie derigedy eompernisz ewpdoles efre
conput er ang/or dj.stribut.ed bhgt n._two,or re. conputers. |

2dar i on, o eS8 A BE ROyl p o L e res Preman e
medi a havi nge ¥@f] ous data structures stored thereon. The conponents
may communi cate by Wa% of local and/or renpte processes such as in
accordance WB08Al a” si ghbs Waed/ iergmpleey 'op uppdrhsreiatamser leendng es aj cxagpie
fromone co ' ti i1 by t . £0 i " e
system i opriior ey BEEAA Rty bR A0n L BLGRIRARER bl & by i

| nternet W hdt netdherilsydicensstingd waprefifrredhe adivgnagdous p@OSGhMagmhbodiments or
enbodi ments w,| | tfﬁ pre_%g;_ted i,p,terérzl of systens that pay include a
number of de%HEEs, € SIApS NEHERNE ndifee SCreah i pysan [thate repipipat qeyigselaccess

der st ood iy ol Ay
under st ood and; BPRE&RSS Arkfndhal réﬁg?&ﬂ\{%}“@g?ﬁ%ﬁ%ﬂaﬁ% FRYivEDGH HE8ve

addi ti onal devices, conponents, may not |ncPude

all of the demhdes, conmponents, nodules etc. discussed in connection

with the fi R)Lérsg]s - A C%QB(‘)l?sae{[slpgcQs c(:)afn iglpoeq%gra qu§egeazl%g gc 1ertgas agcli/?)lg tegl?nigﬁeesqh
connection with transitioning communication resources. As used herein, the term
“inference” refers generally to the process of reasoning about or inferring states of the
system, environment, and/or user from a set of observations as captured via events
and/or data. Inference can be employed to identify a specific context or action, or can
generate a probability distribution over states, for example. The inference can be
probabilistic — that is, the computation of a probability distribution over states of interest
based on a consideration of data and events, or decision theoretic, building upon
probabilistic inference, and considering display actions of highest expected utility, in the
context of uncertainty in user goals and intentions. Inference can also refer to
techniques employed for composing higher-level events from a set of events and/or

data. Such inference results in the construction of new events or actions from a set of

observed events and/or stored event data, whether or not the events are correlated in



[ 0057] The word "exenplary” is used herein to nean "serving as an

exanpl e, instance, or illustration.” Any enbodi nent or design

descri bed herein as "exenplary"” is not necessarily to be construed as

preferred or advant ageous over ot her enbgdlnents or designs. The word
"listening” is used herein to nean that recipient devi ce (access

poi nt or access ter nalé isr §§j§%nggand srn ata receive

on a given ﬂ%ﬁﬁ@?m%l TV%@P C8¢h P§m3 6F F &8 P L oEYE

schenes andiRht 4G @ieSsi 1 connection with tranS|t|on|ng

conmuni cation resources. As used herein, the term"inference" refers

general |y t908%e pr ockwthephoreesaromis ngpeatscune deseriberf lreinng cetretem with a

the system _envi r froma,set,.,of observat

capt ut ed | AORTURT SR S A0heE e SifoaaR st 55 ou! « ARG dqbgber s

identify a spbitd §thiors HHEY reRbteAEdtiBNaccess oalt, e RERindl, REQRARkhIHAY,

di stribution over states, for exanple. The i nf erence can be

pr obabi | i stWer iermpgt, user, agenlea @mmi@mtz,r reePilstdeyicgy skl qomynumcatzons device,

di stributi O} L%Xlgg u?ﬁn%rﬁs sfub's&l{b%{: ?[?ﬁ% lﬁgf gegge@ulgrotnlseE er c?llale% data

and events, i'sron eore upon I's

i nference, ﬁfb@h@ws|Sdﬁi¢m@ut¢ht@nll>arytoedit(8ﬁr)§bh@ﬁe hlvghﬁésts 1@*)&DE@§3QWLL)
utility, in the context of uncertainty in user goals and i ntentions.

I nference cHoM ageparddigipl psstint fUsd) ahsndiesdidedse @dﬁ%@rrﬂsss

hi gher -1 eveém]‘ﬁg&ﬂ)tn%a?ﬁ@myamscﬁb Iﬂ&o@e\éﬁﬂ% Je AR Qe BE ?%%ﬂsé RbgLgnce
results in the consttuctron o ew events or actions froma set of
observed evi@t6@®] and/ oMosiovee daemerdspatat @, femfamts kescribed hatkirthey byvent s

are correlated in 12 close oral praoxi nd whet her

vent o o e BT R ety e o e P rna A e S e gapdaeL
100591Fur t hgtpRGBain %ﬁ&/@k‘@lléi?&? ‘ﬁg SecBhRueke S DRl "AIBERIOF nidtuFRRAS Q%
with a subscriber station. A subScriber station can also be called a
system a shasgions inéandadhia encomipasser comzmiteyprograiacesssiblenfee agy aoimpuwier-
access p0|nt te t er i nal s term ser user
agent. & userdrUReES BT 8" medRC S stPbilh Drpti i Bl cralAElhae

or user equbBNiot [ifvitddhs efdgheic Sbabd BdvidmYe BS hardaRil, lﬂlb%y gk ena&gmae
a cordless tel ephone, a Session Initiation Protocol hone

wirel ess | o¥EPS-|-dOPUEAiIks ¢ &t p@mpaoadﬁ&r@@mailglénlgr:ltsamfeals%q( VAL - )smafr
(PDA), a hagdhel g dev 66nBRVAL o fg' ER8. s‘&a?%gtdh%g ﬁla%%aktld1nﬁﬁy, Wkious

ot her processing device connected awire

[ 0060] Mor eosterage wadiaaisscriefidetedn cin kp@bdnt 68c demord deettel endbnoti@ymintine-
i npl emented a met hod, apparatus,. or artlcle of nanufacture usi ng

st andar d prl&@ﬁ?@ﬁ%ﬁnﬁé&léﬂoﬁteﬂn rRelPR-n§be WERnMicRisc-raadableandiuny TS e
of manuf act yeqe %mb%@réelhg GigliRdiiS, wlpélsga@§9g{eg HACAMBAGe FETRERbLe of
program accessi bl e from ally conputer-reada evice, carrier,

nmedi a. For ﬁaampbemanmqpamﬂo}uead&hhmnnmdna)amﬁonmmdude but are not

R e yorm o el i
versatil e diigk{t&Maaccoiance Wik veﬁﬁfug%mb@ﬂh%eﬂﬁs%ﬁ&e%ﬁ‘%yengegﬂfﬁﬁﬁ 100 can

(e.g., card, stick, key drive...). Additionally, various storage

medi a descrédmentish@rbabnstetion r@rih@tsemlvaf)neammlmreeeaiewcc,eslrelﬁrd/ or other
nachlne readable dia.fo storl |nfor The. term

"nmachi ne-rea OéférBr‘mm‘Oéﬂ Su%ﬂais B ‘?"ﬁ“‘c &%m” hﬁu “B]%?‘n‘élﬁ R TaReEd that

wirel ess chgsmnrel standy thideuspleiaigromRgy @atmabh@r% b8deQd(1d@,102 and/or 2
cont ai ni ng, and/or _ carrying |nstruct|on(s? and/ or data

[ 0061] Ref er PIpys§tnehwvigless tgrmipals gingilar 4o waslessisrminp H4. cﬁﬁse yiatiaml4dean s

comprise a transmitter chain and a receiver chain, each of which can in turn comprise a
plurality of components associated with signal transmission and reception {e.g.,
processors, modulators, multiplexers, demodulators, demultiplexers, antennas, efc.), as
will be appreciated by one skilled in the art. Base station 102 may be a fixed station

and/or mobile. Wireless terminal 104 can be, for example, a cellular phone, a smart



illustrated in accordance with various enbodi ments presented herein.
System 100 can conprise a base station 102 that receives, transmts,
repeats, etc., wireless comunication signals to a wireless term nal
104. Furt her, it s contenpl ated that system 100 nmay i ncl ude a
plurality of base stations simlar to bdse station 102 and/or a
plurality of wireless term n’gls simlar to wireless term nal 104.

Base stati oM°IBA RBRPcHFIHEY ammupetion device rdiandild campaing dreice, a
chain, eachyQfimhigh aCQBbdl OEMBng@W&gs@P@ApLM/@II %%'yotﬂf.jr SERIMOBGALStor
associated wth si gna transm ssi reception , processors,
nodul at or s, cqmuhunipatengavsr witelvpiednanumisaticgesystemi [910eXdss  wisadse tarasnal 104
etc.), as V\A|| ﬁ C@? claﬁeted by one skilled in the art. Base station
102 may be IBEQFP?( i and/or nmobile. Wreless termnal 104 can
be, for exaupby, a celillas teﬁhﬁﬁ?lolﬁmﬁﬁ@&hmuﬁ%aﬁhﬁﬂ?baﬁ s{a@igﬁqm (dd/or
handhel d comuni cati on device, a handhel d conputing devi ce,

satel lite rdghate ha&glsc‘-ﬂﬁ@zn(%bm aﬂ@mmlng( @ylé:tl @muphnlpcbmmalmﬂ/an}* ga’nynmﬁat
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[ 0062] W r el tessinkier0d] aal thé%hﬂlayhmamrers:tattﬁe wmﬂuﬁ@&ﬁnﬁﬁrﬂ% froR witkess
(and/ or disparate base station(s)) on a downlink and/or an uplink
channel at &WYngl Mo paseeshtionTihd. disamstpiinn F e furdier pemeomentsivatt other
link from I | ink.
channel r e?%?%tta%&%( gﬁgéo(r%r%ﬁ%(als | genﬁﬁlﬁﬁiﬁgéﬂ o%%vﬁrég#%ts%etgjgi H& IL'1119ly pr)rfmm
to base st aﬂmﬂmn&@ﬁcb Bafe estrapicomitidPicaipn fdrautietizetomamyieats whtihal

ot her base IS({ati on gq?/or 8\ %: di sparate devices (e.g., servers)
(not shown)!%hageo %@ P 6% E%i ons such as, for exanpl e,

aut hent i catjpggzjand a%ﬂ@rs{aﬁéﬁ'lgﬁll Bfﬁ\ﬂtlﬁe‘?lzﬁ,%&detﬁdﬂzé}% nﬂ'gl‘ﬂel 106 and a

accounting, billing, and so on. 63] Base st on 1 urt
i ncl ude a powgless¢oming|vesifien DE. d?u!vw cumtrcdlee$@6 hmymeraaﬂlre\aqmmhr Ervell 08.

P troll | ted
i ol oss. t AR YOh TR by ity Tof BiElos ol Ghep ot inay), Furthe,

Further, pQuRfer egitdlRk |1@65 m&?@raﬂﬁﬁit b RBSEHMmBRKNES WHRIBIBRRMS 10 1M fel ess
termnal 104 to facilitate adj usting the power |evel. For instance,

power cont riatiliste adpestingyhe pawmesie el aF growganasopatsen d:Onwoldmé O6maydramsmit a

uni s, The Toouer RsARg AR Fpdenlpueubt hud Wil o B TRLARGE T,

power | eveltranehmsmeasmlta Phy\eswiredaimanki et Ms@hced mQVBdichte Y& Increafida t he
| i ke. Upon recejpt, of power commands tqQ increase or decrease power,

wirel ess t GIOMChLVel dactRasy adiomer leyal. suaaie pht peverdeeal. andbe like. R@dreceipt
(e.g., pre r
(or a2 STy AN BRIk oD 67l SIPHORF L 1

factors, chasmeltedcmrvdirtidvehs fiatd . gr f m&m}t amiiﬂmdaﬁalslé aioQfis ) Thefpédeh@hounts
wi rel ess term,nal ver%}fl er 108 ma smt i nformati on as a function

of a term &t fdniaripblesize besgdap Bta]é? P (8 € TregreRcHdpusedagjors, channel
wirel ess teofiiifiahs &QtrekRk OGN tat RSP Fﬁftﬁé}sml%ésot@rdffﬁbf \?@rﬁﬁ? 964 ﬁitaﬁ d

with a second subset of transm ssion unit
identifier §1anﬁyltblefoas§lcglrf§di fuocteacti avbmehadderttidieniataed ermrelassSteaﬁmq@ln

ON state ared t he be associ.ated with a first subset

and second ‘SahJetBF ¢ Wﬂ?l ﬁrb@s‘ll Sh® é’h’inf”ée IraRSIISSIANYS AS0Riated Willa Breondh

vari abl e f@tﬂﬁ@t 5f e hsthissidn WBtsd MMBERer [InB QY eRGY O@pﬁghﬁﬁerpmélr'bg a0 Ii%‘a%‘
tinme and frgaguency domai ns). [0064] Power control | tran%

power comiAesWEIEss tBraaanhenkingessean QNrstatohndctha A idepiias BBh)he

Pur suant t S ned .14 t. rel ess
Lorninal 105 B R &5 SOOI SERIR PE:AE I AEFRpoidh wiBy hiebuiier
sessi on O\Iuattatnay bs it Pari$OfRes (aRYy tlhﬁQiolﬂlﬁﬁ}, Pt tdes d@mabl BE6HH of both

segnents, one or tm)re ON identifiers, etc. The PCCH may be utilized
time and frequency domains).

[0064] Power controller 106 may transmit power commands over a downlink

power control channel (DLPCCH). Pursuant to an example, resources may be assigned



[0065] Wreless termnal verifier 108 may transmit information
associated wwth a wireless termnal (e.g., wireless termnal 104) to
whi ch the power conmands correspond along with the power commands
transferred by power controller 106. For exanple, wreless term nal
verifier 108 may transnit information asi4a function of a terninal
identifier scrambl i ng mask) associated with the wrel ess

term nal etogmei%sft%m%@ Pérgbbh hgsg statoun 10 \ﬁsfv@reé%sé terayingl A 84 agaspses pegssion
108 may tr f

1T ustr at] oo S SomosBneb el ARty DTl sttt he bEyBR ON
be transm tiledtifevgreid Hﬁl@[ﬂlPE}CHvahmbamﬁlﬂadé:y adfasd ietiqosweror anmimieot pomt
transm ssions fro ower contro . [0066] W rel ess term nal 104
my T ur & her ORI e DR SR B d0h o ST G "EO O RCD FOnEEE HepEes o
eval uat es tOQRubEeRINaski DRI vRRIAS &RGHBt W th wirel ess term nal
104. Verification information conparator 110 nmay anal yze the received
i nf or mat i on[0065]det er nWikslaah terméral winifedrd §8 magrtransmit nliomnatsomassmlatﬂd\gnth
resources as_se base st verificatio

o or mmt +ont EBTsar Slbhebt e B bR 08 5 e o i B8R ¢ he o
conponent oforgypdial Sodd RS Hi Jicﬁﬂal Q¥@mahietrdAs R by kel BSAEIIRE 1 08 a8

station 102 may have assig identifier(s) (e.g., session ONID) to
Wirel ess t efX§ipd, WiGhess éﬁmlmﬂéwmﬁ@ahoﬁwy trnemitanfosmaderniser Bmeton afn

may anal yz S

esour cor. asuRglBbytd B¢ Ruh SEM RO el R BB K o
ot her ex arrpWesl,ess.vtemmhalcméi) ).V itebdse teradinad ReCeriaR ahor trankfer BRoh idefrekibne
whet her wireless termnal_ 104 is utjlizing segnents of the DLPCCH

al | ocat ed OYhHELE At Hof Mpgnbindndiusisaehdpfopaaiionsassesizpd vorh wigdess
reclainmedr l

W rel ess te@ﬁ‘lﬂlﬁglfﬁ%orggy F%OG%?ﬁﬁé(?gv%%ﬁéb@g%g?{gg@g? e%bstgﬁgiitg?ﬁgwéase
station 10oommanid tednspsssiaas fionapotd@ongoleri O6espective state, can

serve as us quip UE Fo lin ications, .it
desi rabl e t@bg‘gnt r ol ’\?&‘rg %‘“F] r}‘?"j( 4)]‘8 %W&Eﬁ? g5 fayer 102‘%"“5%“#5@@““
control is donfHacabl ¥ 0anR Q¥REE e Irel:é]ﬁ:'df ihfARGH6Y a@@&Q@j »ﬂ%ﬁf@l'&ss

doing so results in a relatively inflexible franmework. By dividing a
comuni cat i lefBinpaky. i rrdicsbeenddrnmmntibn samgaraiond i @awedmallyee(ﬂhubcetvgpdl S

achi eved as ven onal fOr increas
contror - 1antufAR N She SEARE s restiiBu o n P BRBRAS Boes
respecti Ve fﬁﬂbbb@ﬁ@sstﬁﬁ)ﬂ/\ﬂjﬂ tlas, *@dlifQMMnf&fnadbﬁ'E:dnﬂﬁ&aﬂé@']]l0 ﬁiay@%luate
sub-band. The increase in. control provides for usi ng sub-bands fo

di fferent pliopEaben nghedr bied) eorapansnt Qf§ag@0ksftraiwette§@vapﬂmunﬂ4’CCH
roved the ToSaTRAEL AaRON YOO NR. A IRTP R T (e B ESRRn SV ED) 0

attenpt to \mlpelemtmmgdsl'@éM1mérﬁrcmciaforfﬂaema8@ﬁ§zhStod@5@1 friah @dalasnd
clained herein ru ount er. to gonv ntional w sdom and mar ket forces
by incr easi@@ﬂ"‘ﬂﬁ*a’e & Agmaval R v4 apPIOPYists F¢SOHTCES asFapinteg veth the

sub- bands apg, ﬁ%ﬁélﬂiﬁérgﬁ” &eford Vﬁ@\ﬂﬁ*ﬂér eBfnfled Saiidai0f 1 BRE A9 such

per cei ved processi ng overal’l system performance optimzation is
faci | i t at edcoapartorelddimayodeterinend thuhbxi Wilelyssa;éiﬁmndechbyunbzmg gopateutsaof

control of nd i.ncreased.utiljz stem resqurces.
For exanpl € tﬁe Bﬁ?g%ﬂ%%’ﬁ%ﬁa gﬂ)’ Rays Fatt L% Lé Zq HQT gheég%?er%q togJde\hagiser
within a g'lh‘cﬁé‘lnfe@hlaso@t@d&s (DS SASRNNE) W@H%tlsl?% fAub l;w1he”ess telmmal 104.
interference to neighboring cells. In response, i n nei ghboring

cel I s woul d09¢MUel y rdsjsdnde l@pprﬁﬁiéteéabatlﬂ@ haﬂesmthzmm ott wirclesy tewmpalt HE,

interferen cause inter t.he ot

col 1 Consamiefiyc Wt g R B R STEF “BosBither ebnpbis. i

i nt er f er endedesteblead coftt] 68laMerltnkilasd. | Cotvandiynallynd ShRIBRES! is typlcaﬂy

managenent in orthogonal systens is facilitated by identifyi nd
employed for time-frequency bands; however, doing so results in a relatlveiy 1nﬂex1ble
framework. By dividing a communications band into several sub-bands increased

flexibility is achieved as to conventional schemes — this affords for increased control



16 interference. The current nmethod allows the'LIE to seek a best

met hod of inter-cell interference reduction that may not be dependent
on the serving cell's node of operation. In one non-limting exanple,
an UE may be operating in a asynchronous cell but have the capability
of accessing a neighbor cell's |oad dat d°di rectly. In this case, the
UE may operate to reduce of maintain its transmtting power spectral

density dep@AtAEYSH VF'&sC{l@?reH‘i Goatp! thegshplEy pveE appesi vaip-hapdgasyuell as
subband i nf b R diRhBECnBARED LAY T int g NA ! '

| oad per subban i 'nf or et i on ?%ét may ar rljl%\r/%1 t Sreougcﬁ&g&k?é%ﬁh‘lésuﬁawﬁﬁé’
channel of subeasds for diffaehtipurfodes @hd moor ¢ffiogonadage ef fevtae upink essmurces

et o or L0 TBLTREE A s LB o SRS Ffen
t echni ques, sibgle dothrBSSEMREs Eﬁgcécl%lﬁh%ntamnﬁ%%hﬁﬁg sybRRHSR ormhRce® The

network based sol ution, each | controls thée transmt ‘power
spectral de#gpatydgsribaSDA abfimed bareUBE Ubasedente donsemieinghvodoment! market

signal to i i R asur.e ts -.thi.s is _sim,l ar. £o general
oeckot 1o RS Pl sl oA MU SRR 8o il pE iRl Al b RRT o
its own Tx denRobhsedf oHoweghixarreget d)f@N&ing:wdl@fdéﬁre@,préd&sﬁﬁ%lo‘aﬁ

based solution there are two aspects, In_a _neighbor cell based
aspect, eaclyetd system RerformanGeAntinNzativads fasditeiad ay 2 rosnki ehthetfteaitiltya

subset of the nej S ' - S0 :f 0. hi gh- ed
upl i nk pac k&g@gﬁ%@@{e&g}g@ éo@%@, 6%}@%@5@@ 11%&8595?!%?1@}1%%10@&??@@1%
aspect, theesersasngocetdmie,oadoaehtiongkystdnd et sokld Joatrgeograpdtr edthin a
nei ghbor cel.ls ‘%’El 9. used in fl .SE). Aspect s dgfﬁ(%‘ri bed .herei n enpl oy
a UE based S1B¥ 9k B AR RGERBHIICE CARFREUY Hatlsbhtich & neigbosgvells vio
sol utions i | Vo ool I
R A S S S
the UE can @etewote theimériboenacettich oadrmyadad lcyuseimeeence inrthe other cell.
asynchronou(ls:(ﬁs steﬂ}g, the UE needs to maintain nmultiple, fast fourier
Lransf or m (FERVTTHTHEN CHRETSBEC ! OV GHIS e A MRSt IR eToTR <
can be a cQjjeatddd the serving cell based aspect, the UE does not need
to maintain any neighbor cell timng - this is advantageous. However,
| oad i nf or fAP¢8n needY¥orepapiopaubainerftipmsgharagtackinatthégoma) sysfcpB12] A

hybri d . i var| |
r oved pors bt e SRR Bl AR B e RRL IR KRR cots

par anet er s:Carphiunikations @andweidih is i @déEinenaealipREMbBInds N dN18SE@inNdR ok X dre
A binary val_ue:ggjr oad jndicator is enployed per subband, and this

i ndi cat es WHEYAE PYFEbRABEp et neiad sgrr i daing wamsigatss intepealt intauferance,
subband or ;pet IS P : otal
system bandlwi55 d‘%vﬁé%%%{g’?,%p%@aﬁh@qg%ﬁ%%g? ‘ﬁ&%%{s}ﬁ tlgh ggﬁeléé%ows' The
each and a lspbrmevbtaad dvibchitionfis pviddd)as biaey 103d iddi @padagsirelns bovitede

on a primary broadcast channel (BCH). Regarding, neighbor cell [ oad,
oadi ho | o oM A PO SG0 R O oEEE rals. The roauipsient (UE) has
i ndi cat ed pgEess WRARe LOALSLN 4 AR - L0f

reduces Tx PSe[S) depend%eng (_)ng’;det eﬁgtl{eoglssgg‘%%ﬁggﬁ%éP?ﬁ?g%%m&%kgé?Jl o™ s
based on eibehabbatd basts, ayehgactidss fof 4 Jevdbaigtenhlhimdhitntibeat@rmore
transmtted from nei ghbor cel.l: and (2) decoded nei ghbor cell | oad

i nf or mat i o%c”tnlp geﬁ%u et(gg&leo?af@ﬂﬁ“itg’r%%ﬁﬁ&églf.S CHHORRHE ﬁ]g ﬁg%ﬁ’é‘}/%g’éﬁ%,

t he UE rel ibasdwidid.oad indicators transmtted from nei ghbor cell. In

asynchronous systens, the UE relies on neighbor cell |oad information
transm tt ed046%m t he Webased dpadananagement can be handled across multiple cells that

operate either synchronously or asynchronously. This allows an individual UE
capability to be a factor in optimizing the reduction of inter-cell interference. When a
UE is started, it typically receives a message from the serving cell access node
indicating type of serving cell operation (e.z., synchronous or asynchronous). The type

of operation can force the UE to follow one' method or another in reducing inter-cell



[0074] In an alternative aspect, one could envision behavior in
asynchronous systens dependent on UE capability (e.g., ability to
maintain nultiple Rx timng, Tx BWcapability (10 MHz vs. 20 MHz, and
peak data rate capability). The UE is aware whether the systemis
synchronous or not, and the infornationlis transmtted as part of
system paraneters on_BCH (broadcast channel%. [0075] FIG 2 provides
an il | ust r atfaisrare athegdpisat method glowsthed i to ssoleabed metied of interedll, a

gi ven bandwidi. i f 4 11 s 1
Po'N. EnchStrangnidEaon MarhEPRE: acpRaATAr teY iy Sl SHBRPEES 00
showi ng i f ¢geadtionubbardiondihitingseadpl, ar UEsnaviad dpgbltegfinn asgeh20bus eell

a particular cell. The finer granularity can seen when caonpared t
t he bandwi b Y e A g 4T ks DA nE L e C&Qgﬁmﬁ%eﬂwwh Ta Uibstre the
di vi si on 208g whesRrat PRI ¢ 6%2%%4}&1?&@&&%@%1%5%?o@&aéﬂet@t%{lQle}‘l‘é?%epending

subbands 1 and are in use. | I n anot her pect, e
det er m nat | @na tGistendetdiercighbeudsblanaary doddgmd exhbagd bdsmuhtion rather thamwaiting

factor for that subband.ri.si ng apove re-determ ned threshgld
value 0077 Hraiatat gt de R ShbBh SLamh SRS TR A A &
i nto subbanglglkhfn cBarBhicV&Mhe drkingldklll S to be understood that the
di scl osed aspects are not limted by this exanple and includes ot her

appl i cati on¥0ch as Wiwrflwicnep! selbdn sysieme. intecol sntenierendeatveds ipitdi ng
t he sector i . 7 /th r El
il u:t r at edllPL ?géq geﬁltgkgs&%‘!r‘jg%g&c%ﬂ%ﬁ. C%%Sl}%élce (Qgsf e]r?)nﬂgegﬁﬁt?s@?t%&,s eglpioy

cel | ul ar codiffigrenc firind Bf Rehiiqués) butiplessrred ®erei afe BechdaRGE thukht, Tna

vari ous aspects, which conprises a plurality of nodes interconnected
by communi cBVersbasshadutays sachirell capigols Shertrangmt posvey specahdensign gl PSD)

345, 345", Sfach m%%gﬁﬁ:%n gl)z(bnﬁ cgﬂagné‘ﬂg n%féZ%tio'%SI 1}1&59%2‘{3243?—;%53 1s

conmuni cati on system y change 71 nformati on g sign
, nmessages)sibdse geneebpanlint @dioi sorvigr (GIRRD)! $n 4 &gbased hdutint, eadiet/ E

Protocol (1P))..The co ications l.inks o stem 300 ny e 8
Tl oont setos B s Bopiey o peeh R el SR e peah th W dscd

Wi rel ess commtinGRik ARSHELBELHUBS: ndEXBIIPLAL Yase® ' 9B nSHSh
300 includes a [I)ll urality of Ber¥d nodnes 344, 3%%5, %WE%GQE 344",?5nan

346", whi chuplinkdses! indieatonireagmitiad by 8 sebreBethe neighbqylcallathiat ¥ defectac simsitar

d 340, 340 340" . d d , , 4. ... 346' , 344" = 346"
ngeze, e. gt.oﬁn%&"ﬁgelggélghlgbmﬁ%% %cggﬁsgﬁsg@%)tﬁg’oaﬂlﬁtﬁ@#ﬁ‘n]éll aserypg ol AwEe
nodes 340, B4Qervind4R!l bidiiches ulirlk: load\bfr Bé g%%rm feibRbr@kls g.,?rtb%‘%@ in

er

stations. Exen?l ary conmuni cation system al so includes a nu
of other n -30apecaoBscrind hegimempaley adiR basgd elinle 1qad ananggement scheme

i nt erconnect%l'htv(%ohybiggs tﬁ@akg‘f"g\rﬁlggﬁgﬁ‘ﬁglﬁ%ﬁpﬁ?sf‘%ﬁ\fi ces or functions (e.g.

backhaul pa or servin ¢eld" subband bi nary val ue
| oad i ndi cafteé1ldat a) . [nShe UiEf bhased bppro@kenipleaiy pee ANt 0ogadficach Solsti®m In
300 includes a ,Sg@ver 3’04 used to %ggport transfer and sto_raPe of

state pert aNRiRighPY sHPasrsnseecthe éieteqbrragtio cothipag quigkaddowever,
server, a %%ﬁﬂll‘(yoﬂg'%s%ms?%e E me@s3& %ﬁtaiﬁ%lﬂﬁl‘epﬁt 5&‘1‘&1‘%@% ver

functionality and Context Transfer server functioha
(FFT) timings, one for each neighbor cell detected — this can be a con. In the serving

cell based aspect, the UE does not need to maintain any neighbor cell timing — this is
advantageous. However, load information needs to propagate through a backhaul (con).
[0072] A hybrid approach (e.g., combining various features) results in improved
performance. To combine, each cell broadcasts both parameters: uplink inter-cell
interference seen at the receiver (Rx). A binary valued load indicator is employed per
subband, and this indicates whether the respective cell is loaded on a particular subband
or not. A subband is smaller than or equal to the total system bandwidth (e.g., 20 MHz
system with 20 subbands of 900 KHz each and a spanned bandwidth of 18 MHz). The



[ 0079] Exenpl ary commruni cati on system 300 depicts a network 302 that
i ncl udes Server 304, node 306 and a hone agent node 309, which are
connected to an internedi ate network node 310 by correspondi ng

network |inks 305, 307 and 308, respectl%ely. | nt er medi at e net wor k
node 310 in network 302 al so provides i it erconnectivity to net wor k

nodes that are externgl fromthe pers ective t wor k Y
networ k | i fkASTASSIONdS (BR9.1 ¢ AmERTbrpadcay @eieg@ft? )-ahesae Pg & néigfivor ool

i nt er nedi at lgad‘%éﬂ%éﬁs @gﬂéﬁéaggeo\gﬁgﬁiaaw a\sgéi@e‘ﬂsféf{dtm@dlsq id bégf Istbbang.
a plurality of access nodes vi a netmork
341', 341" WﬂﬁﬁpectlV@myrﬂﬁ@@ﬁ@ﬁﬂébﬁwammﬂhs[Ebﬁéﬂ340xPE&qumBmﬁgons

depi ct ed di I it f N od
R K AR RV A VAT M
cor r espondi dtgo@a8&Sindidate? tad4Ritted4bh ndidbor cel@‘hﬁdm) c(e’éégbd’ bo? eell

respectively. In synchronous systens, access |inks such as 345S and
347S may allserd Béoraiasion aBhenited fr@}?fh@ﬁ‘fléglé‘dls T@rsya@ynnmwmmms,stysﬂ&mhes
end nodes v tabl hi_n ccess

access noded atf iR GRRARLR! Mm i Thr Sl SREShARFSRE S aicE

exenpl ary celiash wiglibon cay R imfdHtatickachsaied foon 0@eeB48h cadl0' , 340
is depicted as u5|ng W rel ess technology (e.g., Wreless access
links) to pPBAlde acdBss. al’fﬂeﬂraam %Spéﬁv%ff*ea@éﬂ‘h‘?l’é’aﬁ‘éféb@aw% FhARYRFIEAROWNS
cell's 348, 348, d%ﬁ%dg e

respecti vel S?; 'S i slﬁl%é%% Eﬂ;‘flﬂg 1’ gﬁgwgﬁﬁﬁ n 1%"[&13% ﬁﬁlﬂmmg, x
corr espondi Yy apesbt (10ddHz vﬂ.QO[MBﬁJ.aqum&b Idanayatemapnhﬂutgz}it TlenUBysiweire

300 is presented as a basis for the descr| on of . various aspects
St Torth HORI RErRieRoR Sy DArP RS Canep S bine HBEDBIU I GRBTUgraS: Birkof

i ntended t Gyk@hl pardrhdtbi o FPCHGOREIQE: dBkne). @l Med subj ect matter,

where the nunber and type of network nodes, the nunber and type of
access nodd807ilhe nuritléi. 2andvidgpen diisterivnredde sspeche the nineent arn@tnttgape\s
of Servers a en t he nunber of n

"t or connediT0reRy* B 0 BRSO E RS pirdher o eRs 20 e aiiiaagy o
conmuni cat iNN Bk ketBaa0hedapbeited bilafyivlued. loéﬂﬂhﬁa{fch@ﬂ%i yhov&;HQﬁtthé%nm
entities depjcted in exenplary conmmunication system 100 nay

om tted or SEbASKABHE UsA286 ot iviyvailgatarone 895 i aputierar wil. (The ﬁnex

R e T

edge users pyevidedavith sebtpad dedden 363 evlercsidbinels 3 oPahfkn®fialy afdlaBRehen
i kely beco as power limtations, error

limted. As well
rates may |ﬁ§@%§miaﬁﬁaa§HWdﬁéed error control mechani sms such as
H ARQ may nei7dpe as QHBhbtﬁ@tb%sﬁfctt?thgﬁ%fn%laﬁcfnattff\k&?et H)an% ﬁ%ﬁ&i is
ma loT i°s y

The |nterference over -t her operating | eve
limted by besadtanghe lgadffadtor for gt swiband dejeg ubeves plﬂﬂﬂﬁ%@m‘iﬁdt‘[m’feshold value.

contribute n oft | ow |.OT pperation i nt round 5dB.
Thus the upg{]@ | oad TEFTEIRE docupsion ﬁ%B"Fpgﬁ@rdé‘fﬁW@ baagwidih ngo subbands
typically Ifpmd gieeh Bl. Ci@ikttb%le uhﬂé}fstfobg tﬁa‘i A0 E&1dse 8 IYRMSE Rot I m1ﬁed b)?r tPlS

[ 0083] However, users with g channel conditions ‘are |ess
be power- [CkFmPle@ng irledes abice aplicstipponeh mgdiaidinghcdil ighesectooTapiohat .

The |anengF&n§%ﬂ34 %&L%&Eqn§%$E%8@ |l evel fromthe cell edge thus

makes the u manhage ‘data traffic unnecessarily

|neff|C|eanW&@084]Aﬁvu@kﬁﬂ&n&ﬂ@dﬂﬂﬁﬂaﬂﬁﬁﬁﬁ&iﬁQﬁQﬁQ&ﬁE&?&mﬁ%§ﬁkm§§p
whi ch exploits dIStInCt ﬁﬁlnk | oad operatlngblevel requi rements for
gl on@gyor

subbands, PrE¢Ba40 & a2 salfiareaannienil reementedin dccerdance with
avai | abl e band, a@@&cﬂh%v}ﬁ&p prisds g?{uYa%t?oY ?fgdegé\éfergéﬁlge%}eﬁ Y PES (e.g.

synchronous or asynchironou as we as’ en (e.qg.
capabl e t ocpmotneatipat mk3404) 307B$08, 31 1 03IC BAY, Bd1ch, MD@@&SYB@”?@””Q

subband de | o i nf ormation, larger per user throu ut
g%@ %I% ﬂf)} ﬁ%,, an (_13478 Nodes in exemplarygcomlgumcatlon system 30 % n?ay
exchange information using signals (e.g., messages) based on communication protocols

(e.g., the Internet Protocol (IP)). The communications links of system 300 may be



and may adapt to systemconditions, and can be different for

di fferent sectors (not shown). [0086]FIG 4 illustrates an. exenplary
end node 400 (e.g., a nobile node, a wireless term nal) associ ated

wi th various aspects Exenpl ary end node 400 rmay be an apparat us that
may be used as any one of the end nodes H%plcted in Fig. 3 (e.g. 344,

346, 20 344', 346', 344" ? : pi cted, .end node 400 includes

a processor1nZif@?Lm%WRIMf?‘eq”‘é‘sﬂslj %Wﬂll?ét }EPnOPH?%‘? Se B1UGDVITEes o

i nput/ out putod RLSEERES AAiRBY BRIV g%%%nﬁﬂﬁk%lu@g s 99RBHE 'inclﬂ}'deél a gﬁﬁahty
406. Accordingly, various conponents node 400 can exchang

i nf or mat i onef sidgwedes3Hnd4oax ’,\B|4é Bd4”,466", lociparesst®miihicad8,sytd,300

430, 440 of d h

[0057] W r ol B8 PG Re P RO ADT S0e 40 B oURHBESS SABcHaN? S B

whi ch the iner ned» rﬁ%ﬂp@@%‘tﬁlrélésstceﬁmﬁﬂﬁjcaﬁgﬂﬁeﬁ@& &Q&nﬁﬁéﬂﬁj aB%ceess nodes
receive S|gnals t o/ fromext ernal devi ces and network nodes (e.qg.,

access node3il, 399’ e Esmay benami ‘daclﬁsﬁrﬁcmsecptfta@el haw siatiohsdBsemplary

exanpl e, a receiver.no uIe corres a a
236 and o« OREM BT D R R e SR A B PR, Hg 1O
ant enna 438andsHQ, hie 16 prplidaiteetthnBatiery 40 @ p@vmen, Ecifiebaoicks Mofiastions
(e.g., via wi rel ess communi cati ons channel s) ljJExeanar end
node 400 al &e8- baciharleratafoiser ingHdnoseerees Qﬁdlzsupéa binggyighig)loaghigdigator

user out put EH%V' %mﬁé‘lll)( €x8npla AL &eﬁra%oq{?&iﬁ %. 4y 4 ug
58 AEATPRE T 2

via user input t put ser I nput eV|ce
user out put tochepp@euénbammd sa)ra:gmfgmte ptfrcmnmng toommd midgnalls: $ﬁ1dmdﬂ)ﬁ6.304

with other co one ts of end pode 400 user input/ t |nterface
440 and busT#0E° A PR P&Eﬂf@fﬁ r%ﬁféf Borver aaer B idblichost 8o s

devices (e. Bmctléh%ﬁfy érﬁlp(%ntgﬁ\ﬂ’rﬁl?sfé}%gnveyﬁﬁﬁn%hgpt devi ce 444) provide
a mechani sm by which a user can operate end node 400 to acconplish

various task879] n parEKezmplary comgemmcmmtsysiemﬁ@é dépiztsaenettersdr 303uhgut

device 444 provid |on I t aIIo r 1.0, control end
node 400 anfie Q! Trath BT E 40 niiddarisiesptsie Ang: v Gt foeneeiéd 5 an
functions, BlgmkdizaterRS&aidde 310 b?’@ﬂ@és}ﬁoﬂ&ﬁg abrwoned 1iAIe 54907 and 308,
[0089]Processor 404 may be under control of various nodules (e.g.,

routines) iisepastiselyi Mtaispaskate nalovodnrodeall Ogoneiveitk dpelae porvidss end
node 400_t Om?e'?ééﬁq% S ﬁfr tP %gawdo%k %”Sés tﬁgt %ng efe Sorm 1 éhe?]?eg%)egﬁ scr e?w%rk 0302

herein. The e

as cal |l ed byizekierk MBHBSNeMﬁdMUl@B 3rmys @MaEArYR hathar nitéim:ﬁrmé he@Work
and signals when executed. Mgdules may also share data and

i nf or mat i on®seH 2eXBichPERN idalE e connceyrity e Rberlity 0bageass nades 3k 340°,
signal i ng/ conyol nRAN fudly 1286 - S APallngrcapt rol data 414.

[0080] Each access node 340, 340°, 340” is depicted as providing connectivity
to a plurality of N end nodes (344, 346), (344°, 346°), (344”, 346™), respectively, via
corresponding access links (345, 347), (3457, 347}, (3457, 347, respectively. In
synchronous systems, access links such as 345S and 3478 may also be available. In
synchronous or asynchronous systems, end nodes may have the capability of
establishing access links to access nodes outside their own cell environments depicted
by 341A. In exemplary communication system 300, each access node 340, 340°, 340” is
depicted as using wireless technology (e.g., wireless access links) to provide access. A
radio coverage area (e.g., communications cells 348, 348°, and 348™) of each access
node 340, 340°, 3407, respectively, is illustrated as a circle surrounding the

corresponding access node.



[ 0090] Si gnal i ng/ control nodul e 412 controls processing relating to
receiving and sending signals (e.g., nessages) for nmanagenent of
state information storage, retrieval, and processing.

Si gnal i ng/ control data 414 includes state information such as, for

i nstance, paraneters, status, and/or ot hér information relati ng to
operation ohf %ﬂe end _21 node In particular, signaling/control data
414 may inc 008Y conf i GYFRRIPRFORHREHsRlON SHStan § 0P és Ry esengips fdueis for the

i dentificat dé@&l}ﬁtf&l%f%ﬁb&r@spéﬁgsé% @&ﬂ?ﬁér@iﬂa#uﬂtﬂ'éfr Qfa%{l Qfg}éad%é Hefvdic

i nformati on about current processing state, st
responses, tepelofies Sregnahderchocf@Irthkhin tio dedpe odfﬂ% afﬂmedcsubysst 1aait0b‘rawhe1e the

modi fy signaling/control. data 414 uratio

i nf or mat i onmﬂ]i%egﬁﬂ(gF YE 05 pEY a‘(Bﬂ%ﬁs &‘ﬁ?‘&?’ﬁﬁf@ yBﬁ‘l acc? %@W@io
of end nOdea;ﬂQ?pe”@Wmﬁ'n%@eé 'ﬂfe!Mgl%e@aﬁ@%@%@gefveﬁ%ﬂlo%eﬁlﬂ\%en@ ReYamber
adj uster nodul e 448, and/or an error Handl er nodul e 450.” Al't hough not

depi ct ed, ianditgpe of ks amshtbe umre@tlrtem‘tltytbﬂmm@ﬁs ol uli erd4sy tpowlr

o0y ust et o Ol e 0 P RSB R SRR

Conpar at or ¢mitivs @epddbd fm%eﬁip@dly@bﬁlﬂ&ﬁ@hy@@stdﬂﬁ OHOTRal BB oﬁrﬁﬁ&%laéo%ﬂ)med.
with end node 400 and effectuate a conparison with expected

i nf or mat i on*spgbodqcptian oplpgesang ebthaduidtipngtontitipon the neiwodxmapbarsried.
access node[ ﬁ% i npl e@&ﬂ}oef(?raffﬂ: BGRAL ﬂgl%rgg}é\ﬁ ¥Nhthc anneﬁn egg}ecfépé 1gtes Cell

descri bed hereln access no e an a

utilized asedgaylsefmgerlﬂralaca@sselmde&rde]ﬁmméledlpaﬁrriéhg and n{@e Pkely 3dEbme

340', and 340 s nqde 500 n include a processor 504, nenory
A il

510, a net VR?rVY £ WEHI2S PRYEY alis erEp gatss may apcagase and advanced
comuni cat | QpyricBLESIfrRCBam3Bs sGQURIIEA 1 (Z%B/rﬁ%f b@%so%pﬂt!&ié e ontlol traffic as

Accordi ngly, various conponents of ac node can exc
i nf or mat i orwellsaisgiwﬂ g hanntexfarteacamwrbhmwﬁﬁﬁoTW@IanforgiemnH @pﬁ:@k}y hﬁﬁtﬁd by

510, 520, 530. of d
205, ronodr REBlt T RECT iR e el s oaiah S i meo e BN s

by whi ch t hgeidibgpbmk, COMRORENSIB OTh@&CHE851INIOM8d ﬁ@@fl&(@% %?er!gTer)glatmg
receive signals to/from external devices and network hodes.

Net wor k/ i ntleyabeis wansallydinsitddlesecapol trﬁﬁ'llthUmsC@ll edgeeisewr nodul e 522 and
atransmtt dule S for. coupl in ccess node 50 0. ot her
net wor k noo[668 Ce.g. I%ﬁ%ge‘}éo’gl &P “\R}hr% #1 lg}egggn SIS Ers }eﬁ%g]féy {7 eopqyee-
communi cat llmmtedrmﬁrcfap&ee 688 pabsmgRaYdhdesha I6E GhRaN I THI RN Mk Ghd Ichz@IoT
i nternal conponents access node 500 can send and receive signals

of
t of f r om ext@FIREPN ¢s| Gen thpgelhedardhus mege she(eligk loashmamsgwent for data
Wrel ess cq inﬁ%%s%rﬂhmi&ﬁfzﬁﬁfa 530 i ncludes, for instance, a
g ie 532 Wt

receiver a correéspondi ng receiving antenna 536 and a

transnitterf00&dul e 534 wplirk laad maneEpeatinechahtsanBRictdribRg wHMIEHHRHIR38.
v i ion jnterface 530 may be used for coupling access

Wil £o5 COMRLEALA] alerlase 390 ey Le e Lo cow Lng ste

channel s) . opédition level across an entire available band, and is robust to serve a variety of cell
types (e.g. synchronous or asynchronous) as well as end node capability (e.g. capable to
produce path 341A). By introducing and properly managing subband dependent uplink
load information, larger per user throughput and sector throughput can be achieved.
[0085] The configuration of subbands can be dynamically changed over time
and may adapt to system conditions, and can be different for different sectors (not
shown).
[0080] FIG. 4 illustrates an exemplary end node 400 (e.g., 2 mobile node, a
wireless terminal) associated with various aspects. Exemplary end node 400 may be an

apparatus that may be used as any one of the end nodes depicted in Fig. 3 (e.g. 344, 346,



[ 00941Pr ocessor 504 nmay be under control of various nodules (e.g.,
routines) included in menory 510 and may control operation of access
node 500 to perform various signaling and processing. The nodul es
included in nmenory 510 may be executed gn startup or as called by

ot her nodul es t hat nay be present in merfory 510. Mdul es may exchange

dat &’ and | i TG e RS, S AR 10 BSIAHE SPToNors1001ess
access nodecoﬁﬂﬁuﬂ@aﬁolnnﬁde%& B0Shak& lh{aﬂ/%gﬁﬂmﬁerma@ ULE and treREly 210

Si gnal i ng/ Control nodul e 514.” Cor respond to each of these nodul es,
menory 510 @ugleditpgsthed by aStuatt@6 Macragénglnt veuimlac@ﬁﬁowntt dfleed node 400 can

cont ol 5 1t HCBPRE 4G Ty it SRS aH T GHAR S0P, DRTBREuALS 10P Hngi0

net wor k nodeg) dfegaheamo@ﬁqayeeﬁcefeagl%@éwh&ﬁr{umal St ate Management
Data 513 includes, for instance, end-node rel at ed informati on such as

the state ol00BArt of Wiksloss earamupicatiorainiestaas # Hhpiovidena neaghardsm berwhich

modul o 512 ey HBREOERRRTE: B 0% MRSl fa AT TRCh

[ 0096] Si gnadxitérgdl Geniceoindmawbek lids GON! dcatss ntoh@s)pme@es‘slcagmﬁfm@n@ﬂal S
to/fromend nodes over wi reless communication interface 530 and

t o/ f r om ot hateriaes faft mchdae orgvremplie f FRAERET MCERISSBAOYIK 3 prreasperding 20
as ngﬁsfrgﬁ%‘zgéﬁ%%?mgﬁ% mema? n}a@% pARIPE0 Gl ClEG DD SfobHing
exanpl e, errdﬁemnd ¢3¢ ekl fod caﬂqﬂmg ree@ aodh 40 tolotletr asisvech andis (e gs Sicowirelads
for basic operati.on, and otg net wor k-rel ated data such as the

addr ess of B‘t‘}"rl??t‘r?ﬁﬁﬁ {- servers, configuration information for
ondl or odi S | A, en%%ﬂf‘i@%%é@%%%% R R dofloR @gResS
addi ti onal Ieypablande vaenmitpiielevide g4 (ag;adlspimy)( w@)chassccgmiﬂd tonbais HE6 via

540, an ON.identifi at| on a ner

coni i1 or oaaPR/ iR SRehis e b8 Bes RPUeFied % oty B Abimug eviee 444
nmodul e 546. cahtexd:fﬁang@nff@mi’d@ﬁheﬁg@ﬂﬁﬂﬂclh?é wHR LB cdBhGftaiiRhd 'EQSBJJL@ via
540, ON I D assigner nodul e 542, power controller nodul e 544, and/or

W veri fi erusgodnriéousas intasfaca 4h0andrhas 496.r Esarilene/catpb bitarfasd 44apad

i acate a TRrMRAS T s hAF it B B RS 20 Lo

term nal . Ghedhbniassiygniich awget an dAatmsndasad goo cebnbBaNtdrious fask Ia
wireless termnal while the wireless termnal is in session ON state.

Power cont rRSFE@a nghn@ubdeyiGrf2iangd niser qutpit deyisdd4 pionidedinctionality that

informatio I t d nabl e
el udi ng v PP Sasb E Bl AURNR top S AR ER FR W B yf B

uni t. [ 0098p&hGEs, BnpHae| aded than exdchitest nadman 400 ofendexeRploary aspect of

cell neigh ina multi-cell networ 600 A cel|] as represented b
its servi cgﬁéﬁ%a GSZ@HH%‘:S?%A'%WY% T gEol YLa“OBSQOng (e.g5pubAes

656. These jRQLGAINAM&GSdA S @raﬁd R6RHEI c%o@ra@i@é log glﬁjznody@ggg iﬁrf ¢ G?rfous

areas are analogous to figure 3 (e.g.,
A cell may swahe@a@sem@dmwsdwe@sd hodm. 642 mrhhlestmclné&c@hbmmo@%ﬁ are

641, 643, 644, .6 646, | f

340, 340’ 66?2“6“3&10 %n%ﬁj Yebice ecgﬁy Olbgs g %}?%ﬁ@ﬁfiﬁl?wﬁa éw%g‘f fad

service ar gafofdtior, Aed HEndls wheh ¥eduly. M&iu‘l@'zﬁ Kﬁﬁ% él‘falé 88 & Inf@RRtbS
CC

the primary provider of resources for the UE ording to an aspect
of the cunévieniengaiizd- demerchl Gefiandmodadebmny incduds.a sgnaling/cBOED! module
channel_) t hgs 3“5’9%391@5%%‘%1 %Heg | oad i ndicator data for subbands 1

to N (binary or 'the frequency subbands in use in

that cell) [0090 addi t iStgnatingicbsiraiwiodudadl 1 oitie RtpPbcedah@relithi 16 @bdeiving

t hrough the haul. channel will also transmt the binary val ued
an sen ing signals (e.g., messages) for management of state information storage,

retrieval, and processing. Signaling/control data 414 includes state information such as,

for instance, parameters, status, and/or other information relating to operation of the end



[ 0099] Note, that while this an exenplary nodel, this invention is not
limted to this nodel and covers all pernutations as captured in the
clainms. If the cells are sectored as in a frequency reuse scenari o,

then the adjacent sector |oad netric per._subband would be transmtted
(not shown). [00100] Referring now to FI&l 7, an exenpl ary aspect 700
of inter-cell ig%erterence m.tigation isgfresented. In cell 750, end

nodes 770 altRf°7EbPULE! I8k BISARME ONFREdH 4L+ Pap insdwdscoatigyratip ndeaiRg
| oad i ndi ca41%r(e.§r.1,@nd F8de 1RAGASRBE iﬁfsﬁwﬁ,ﬂgxn&)@w%o%ﬁﬂf&gﬁﬂoﬁ ms:@l g,
us S Ich sSu

751, the subband load indicator 720 ill rat and en

node 771 i sinffsinagon #mouit bhmestt paiceskingsigte ravates Fgknidmgusipogse, dihf er ent
frequency nd .al together. This allows the PSD.of .771, 760 and 770 to
emmin ot CHErP el SREORbRr 41 2ty aftie i i e ddinglanut e 413
al I ows nor qegf hipghteRbnRA kNS eIrmdB6n 916 hftRor JpeRERNGHTBHMBRANMR)I N

t he given frequency used in the different cells. The subband | oad

i ndi cat ors [0PP1st r at elempat 4 Evefrentdinode A0 may elsd inderssa eomepaghtbr inndulhe

sanme freque ; e j jnterference, and all.0 r

compl et o ol BERE s BF Indi Pt IGE! F GRETen B B0 Al fangtyot
descri bed hipeid, itretdindgipegifsad thhedongRRtBEmbaRNE 848 Hoedr th1§¢@16@5§{@1806
with the disclosed subject matter are di scussed. Wile, 4 for

pur poses of 448 aisl/orcgrray hapdier medHe dol sy strared/erisievadatagessiatased as
a series of.yhl.o¢ [0 g i iat h
ol ai med suby ach e s & e R HOASEHOP AN AP G EHAR T aAE
bl oci cs, asesovel infomkdomaysodeated withrendirofle #ehindefenmtanddmparison with
concurrent I%(vai tcp‘ﬁt her, bl ocks fromwhat is depicted and descri bed
herei n. Mor€86&rd ETaEOP: i | | ustrated bl ocks may be required to

i npl ement rge@RCti ve Rt 0deLR6! SSilubtatiod dran REeAPRRELL the
functi onal i.[t y@lgssoci_at edl’S\C/)\Aﬁt h1 variloSs %Ioocks na(i/rﬁ@e i rrp?%?r%ﬁ% 2@6 by
sof twar e, Hawdiweanésd ia acenransatwitnvarives agpkcto desmped hérein. SiNehgidre acmans

.g., devi . . Additionally, .i |
be Purt ner s B Bl Ik Piedp o SratRERE a0 bir ebSure i B denibe e &
and t hr ougheugt, 3] 305 p@EAIMDTALA RBssAHRe 500 ARl anQhddLhiRBe 3505 R AN

article of manufacture to facilitate transporting and transferring
such met hoddPeyhewotldinfapeiviosk mésyfase §20 Trba wirsless ¢aumimnicatie iaterfaog 530,

appreci ate a, et hodol ogy. can _alternativel e
repr esent ecf% g@ egﬂ%g}%g?gfb h?%@%r%@? Oé{ﬁgggs?%{oélg PRt chtagﬁ%sﬁ¥18§e 7%
exanpl e i n canskaiaagdindghanion] 99020 data 8a bhd S, rBic@®niboRb gl shevsek,
met hodol ogy_.i.n ;&c rdance with varjous aspects, At 804, cell

bandvi dt h 134 0gi 3} dadio the 3or¢ss nedanifaaay e bertadingiiciahosgiag 592) . At

806, respeqpé sub- . I . i ; i pnent
(8. T e e PR L A0 PP RO F SR SR TR e
can be enplivyed! compernsatiacressndde T0kdan gergidndlradlveas Gl QHTERGS exleffal
U poses ( GEGees YA gisdodp0 s MoBg Bl S BT ADGHTebIeh eccciver

m ti gati on,md@&dsdved Anc: ttermeHith / ' ' d
to sub- banélg as a fdncti%ﬁm&‘t&%fi ni%%ﬁisﬁgﬁjelgg?ﬁlﬁrfgo%%% ﬁqg)lrdgg;{“;?ép(?{g%
an opti m za&evenk sedesrte gc afv trwpenplres/@dition opliniies).i Bhireldst bommunication
assi gnnent | kewis ext.rinsic informatio e.g., .environnental
factors, pﬁﬁetF "lggrlceeﬁéggsa%o(ﬁ‘}%\,”d%%%fz@msﬁ? gﬁ?&'ﬁ*@ﬁ‘é@%{1’9‘?}'{}%&08?1’@:0‘1?‘5?1?{1[ gfgess

hi storical nbté SU0En A ak@rechive STFRAIOYS Hom é&t@ﬂﬁﬁ@@i@e@ﬁﬁ%@?rk&odgs (e.g.,

assignnment can be a function of I oad-bal ancing across a cel
plurality &pd pedlgsy  Wireless communication interface 530 includes, for instance, a receiver

module 532 with a corresponding receiving antenna 536 and a transmitter module 534
with a corresponding transmitting antenna 538, Wireless communication interface 530

may be used for coupling access node 500 to other network nodes (e.g., via wireless

commumication channels).



[ 00103] An enbodi ment of the methodol ogy can enploy an artificial
intelligence techniques to facilitate automatically perform ng
various aspects (e.g., transitioning comrunications resources,

anal yzi ng resources, extrinsic |nfornat|3 user/ UE stat e,
preferences sub- band assi gnnents, pomeg IeveI setting) as described
her ei n. i nference sed schepes can bhe enpl oyed to .
facilitate I‘ﬁm‘@m ng ﬁf‘zégﬁ%‘eﬁﬁdﬁﬁi g BC%E‘%BIPYW%@ ‘?eé (gEv ETtinEse
and state. ABRIA mIAGESEIRAEH B  cohhsl éﬂé}’eﬁﬁh'o‘?ﬁc&@@n&% FhofiepbRGmy a
any suitabl e machi ne-1earning based techni que and

stati sti cal vmgeagmﬁalgtaeérmmaesg ahlay opdyeoivalided stmelnbasﬁd) may be

h h of f
Suppor ¢ vectsr RERRPREEP pLlvie B8 by Bk PRAMED R SRR e P hy Psfese a0

search al gmbﬁﬂ%ma?@kﬁmhgé@ﬁaiﬁﬁﬁ@ﬁﬁon Ba&egh@@“mieﬂek@u(ee Medules may
Bayesi an networ ks), neural networks, other non-linear training

t echni ques, Al¥athary drsg il InfRrmatipy Whas expcied! YA wa ofsramptes megypsy S of
enpl oyi ng Bﬂ%@s%'n%ﬁe g@@ﬁlﬁ inchlde: X d@tﬁ%tl\ﬁ%%ggﬁ%%h%ﬂﬂe [jp?glg)cﬁal §‘It n?l?nga(r}%ntrol

sub- band assighnents are trac and™ assi g

br oadcast tmodde §hhddrregpaelidsto(eacigof thee mppéss ﬁaeb@sessm allsm anrdudes Stdks
in such nei bori ng eI s of ub band asmmnts At 812,
nei ghborin ’éalgemﬂ}b 215%1%3 akthg Shpwise/Graigssta ded. At 814, as a

function ofpgeh MoNi ggf M&xa&k%}ehtth&llg 8§ ?E&Htfb‘??ti% rﬂ%ce@sﬁ?&f leb&bed

exi sts W|th respect to sub- assignments at 816 cont
i nformati orﬁigrmlssfemn end npdestdr otiieanetuesk hodas ecircding staerstomgeanheatavaln

with mtig i nter erence due to the copflict, faor
el e e Rebhe s o ST Fel g 26 R ook Sndriear Sl hked Blismaltin syeh os
[00105] I't caBshe dreastidf iRk fithd Ea@atftﬁlmtlﬁ@&lféﬂf 8PN sthalf sBfed in
sub-di viding bandwidth into respective sub-bands a nore granul ar

t uni ng of L&Enwcﬂl&}ermleewk neas blateddniagemantasodoep bl ady tocass avdient inodidy
schenes. I \ systemresource utilization as well as
i nter-cel I ?n% %rﬁgﬁe{a%{a%lg?jatl onis facilitated. [00106]FIG 9

illustrat es[0696]| gh- | eSighalimeltwol ﬁ@)ﬂul'eﬁlﬁ@@ﬁ’ti@i@ﬂfe@n&%etsﬂng’ BF 5iekds to/from
aspects. At 904, sub-band assignnent(s) are received by a user

equi pment . A 98¢ OvaT dercksRFeREBIFan inifsfies $3and tofrais othsy eeta@ﬂt podes
respective Lapalibiligshdial ieaak %B%@ s e %SQI S l‘:'othe{ ]}ﬁehgtlolr{g etﬁl.:basw

deened to not possess certal n capabi eSS I onalities
sinply i st\mmcies‘sduncctmmmdlsxh‘manmgarnbmsetcsﬁagnabﬁgfﬂnnﬁolrﬂmﬁli)llﬁcIﬁﬂéd”l for

sub- band assi a wever, if the UE does possess certain
capabi | i ti ééa%Pre@IfﬁP?%dﬁﬁ‘F%%‘gaIeﬁaré%‘@%ﬁ lpirhapnchasépaans fgdasei bed
herein, at @bRiohheddmdr %@K&lkgelg%g QIQ%%H!:IPQS B LGl sﬁ&?}% éléq%héé%glent

sub- band I oad i ndi cator data , etermnation is
regar di ng whettsecodrgunitonanoomftiorofor bx&iusnfstwaﬂ( eomimneitatomsof

respective ub ba di_cat or dat a. es e at
016 the UE $EiIBEE OSBIREWOPQ\?Q(EQ&IW@%FSS?‘& '8 ‘PP@‘%E glgﬂﬁ ‘é&ggé%ﬂ Mata 15
may cause. [bé9]t is dat@pri ﬂ@dna;h@ddu@mﬁggh dide ad&ﬁ‘&ué“ie&nt%aﬁ&n (18
914, the UE nmintains power |evel 00107] FI G 10 highlights

exenpl ary |a§§g|¢e1 merrdude ag&%rdtenhﬁmod (IDi asag@amrmmﬁw aipowar cousller

oter o enci P ELARDL: ETLIRS: Rl BB iLt P B Borh g9 Ehr onous

and appreciated that unique 1D assigner module 540, ON ID assigner module 542, power
controller module 544, and/or WT verifier module 546 may store and/or retrieve
associated data retained in memory 510. Further, unique ID assigner module 540 may
allocate a terminal identifier (e.g., scrambling mask) to a wireless terminal. ON ID
assigner module 542 may assign an ON identifier to a wireless terminal while the

wireless terminal is in session ON state. Power controller module 544 may transmit



26 asynchronous orthogonal systens. At 1004, for each UE in a given
serving cell, the UE receives a serving cell Type nessage indicating
whet her the serving cell is operating in synchronous or asynchronous
node. At 1006, the UE deternmnes or is Enforned of whether a serving
cell is synchronous or asynchronous. |f“the cell is synchronous, the
process proceeds to,1018 where the UE | ook t he. serving_cell or
el ghbor | ngo8g) TeaPb PSS A LS O o 2 e Grokfowt e Sabla

i's asynchr enQitfing WieleBs REBER] RIACERE iR 42 wWhhasgaPaht ! i ties of
the UE are assessed. If the UE is deened to have advanced

capabi | iti é8098) he prdd6s§ pseddeseus!lugration of an exenaym@spest dbetiprtighbors
have basic: L . p . t 016 wh t he .
ooks o i RRRMrieb hESiopt Bl PRAER S B QERES By 1S sGTR oIS Hib iy,

1018 si gni fekles630a65 DS 3 acAa B5 B ges 616 Thesef rsdldor eRisgibatiacat o cell 652.
detection, peighbor cell |oad data hei n% obtained directly fromthe
nei ghbor celfy SCRFe YeHete FRYSERAIRBRR CUHE Soatt. 1P 148 s thavally, A

rovide th IRl I : ST :
erving colT ang Ceprarion AR RSP A ARSI B0, B Babye, o4s
pat h, the hihaty Thesdardahaopeurs ts diguieah@.d. S340b840° N2t arkbr a deoivpar Usan
at 1020 th can t ace.. [00108] At IS int the finer )
granul ari t%&?%&&_ﬁ) ‘%OFYVGI}H@ SP A %re%éﬂlritag%ﬁﬂé S?J'EG%I’Y H’etoﬁél 8t thsl
direction @ b58Ke R bﬁlﬁlﬁl‘}ﬁér@ﬁdép@{%ewur@egg& e UE. 'ﬂ(ﬁfo@ﬁﬁ%ﬁ)ﬂ%&@%ﬁ%ﬂhe

more UE operating in the different subbands of a given
[ 00109] Thi suigei ibengontaaal tdtbmaddastEi(ggr @sthe BGIhdhapel) wik sbbsivobisaryy he

| ess robust _conyent.ional alternatives 0,and 1200. .G 11,. upon
start 2705 valiRd R b Rdhy Sut FaRbanGs i RapM e Rus LN hba nehifery
the ser Vi nguisiahdis inyiRe iMBRLSINES It ARt © RN Bhe hdldkidt daletiR &Nfhrough
entire bandwi dth of the neighboring cells' data as obtained directly

and qui ckl yherbaskiiauh shapapliidbilsebpsainihe bingrpralest! load indécatayaldtadax

e e e T R A U e T R
be i ndi cat éd: lasd dawSrmepdinoties 66 AT hsarell Sieyhich s@stauad All Yei@iRringt )

for the UE i?gd‘i ctated and eithozﬂ;3 1122 or 1124 will then be taken.
[00110] I n 4 2rg 9sing felygmgendspodies 665670, Fdand&é1t he serving cel |

Type messaggod?04 Whingfpe rl’l‘gzﬁ dai 8 ShiS b Qx%n\%/;?igrg dﬁ%c{/e?,tthﬁqn\%?ﬁibﬁ gs g %Megttg

fromthe slower backhaul annel as pr e serving cell"l
obt ai ned atus vodplanddovas bl @etdiiith@ndat dagiuied it He damei ighecellk ade226tored

The less efficigent direction (e.g. UE using non-interfering different
sUbbands Wit HHTHECHY HbSRBS ntion (et DFaNE L 8 Teiieimgsuband would
i nt er f er engeruh@nitbd @bt koot ual ity are not) for the UE is dictated
and either 1222 or 1224 will then 27 be taken. UE capability is

i gnored. THW180kt ens Ra&rriepnes enFEGE. 7,nnkkguplesy dspeatiid0b? irerecedll so
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i nter-celland?2 as represented by the subband load indicator 710. For that same frequency band,
also used in cell 751, the subband load indicator 720 illustrates which subband end node
771 is using. As illustrated, end node 761 is using a different frequency band
altogether. This allows the PSD of 771, 760 and 770 to remain at their respective
levels since the increased granularity allows more efficient and denser use of the
frequency subbands in the given frequency used in the different cells. The subband load
indicators illustrates that even though the end nodes are all in the same frequency band,
there is no interference, and allows more complete use of the resources.
[00101] In view of exemplary aspects described herein, methodologies that can

be implemented in accordance with the disclosed subject matter are discussed. While,



interference. Conponent 1302 divides cell bandwi dth into N sub-bands
(N being an integer >2). Conponent 1304 assigns respective sub-bands
to respective user equipnment (UE). It is to be appreciated that a
vari ety of assignnent protocols can be e éfployed in connection with
maki ng sub-band assi gnments. For exanpl respective sub-bands can be
designated 0 articul ar. pur poses data type, power |evel,

i st ance. | H QPRETSE SRR et S GO IAR & Sorihed sp o loe
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hi storical Mofremhood) illestatOEblO0R QX rehﬂu@cﬂﬁbtth@ler@é?@mb@ctwe
assignment can be a function of |oad-bal ancing across a cell or a

plural ity ohetdagelagics. o%iﬁtg]he@@wﬁemd tlneekse fingaenliguisseeindd with various
assi gnnment sy, 8{%%% &Eeﬁltg'd)g%; st ase @Yeﬁgla &)%bqnﬁsmtﬂ FI£0 S(Efiaw%/ other

nelghborlng cells”(e , 10 a ons or

nei ghbori ngsunielblbmaaﬁs &Lg:) dheamé a;s;&lfngrpﬂmt§)co1n§@1m1®pefiﬁd1t1&ih®lym@hdm Be
nei ghbori ngq sub- %th assi gn nts. Conponent 1312 determnes if a
conflict exi ié} appregiglqRet Wmegpe afécr%ogfﬁwhﬁd?fieﬁdwreawei pnd threughout this
determ ned $bakicaidnont l:égﬁi)le%@bﬁn% s‘ﬁh%d"ox? %Q&?ﬂe dfqnﬁﬁl?acﬁﬁgqo acilitate

assi gnnments conponent 1314 sends contro ormation to Ui'Sr
UEs to red Lmlsmmg apcthtregiitrecg sowh lmﬁlhddbgleg’@tvangus dmeclfesc é]hbse skilled in

|nterferenc§ ue ﬁothe Onfdlﬁﬁ (?lexa I f no confllct exi sts,
component 139874 GPI%ISWP candiunfgstanad flsha fis %"rﬁl@l‘EE@’BBt%?tﬁ‘t% Be pover
level . 1318cp@idtes A% RriddbRinkhRLed st&t@@d-rlé%ﬂs Guuchlds fol !ekb?ﬁﬂl@hﬁ%stgt

hi gh-1evel nethodology in accordance with various aspects.” At 14 5
cel | bandwiditgiains di vided into a plurality of sub-bands. At 1406,

| oad netri espo 0._0bserved, |l o er subband | evel
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serving cel§V0ciERPegBY & - prands pre 358 28erbioaRTPea ganentpthort (HE3efveth teE
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there is a | o%gggéajégﬁg%ﬁig@cgﬁSég gt ?Pémgéos}% gEfH{eg LRB C@Bﬂ?ﬁ?—(?fl with
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transmt powgsrsSpektdndks, @wsswsylorﬁéliﬁefe efncésheus%éaﬂérqﬁm% hgodioad
metric is dlrectl an adj acent cell | oad metglc I'S

eval uat ed &t OIIBai@H) ﬁﬁeb%efapldwfbrlmaﬂathﬁbwalnaﬂmdsagmgarcdm heafinetibebf or
not the as?da%ﬁ%‘i’an%hl& [}% I%agg ldﬁdy(?gﬁel{?-rhe det erm nati on of

whet her an assi gne e based on the | oad factor

for that syMBadH ri sivmgerabolees ditie: deheddTbaesht & nshah %tﬂﬁka‘i'?rltelh%ence
the assigned subband i.s not | oaded, transmt power spectral densiTy

i s mai nt ai FEGgEes 8 Taciliiate quiemplially petferinng N@lﬁ@@taesecas (egadeuisitissingned
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di vi des cel | % h into a plurali tdy of sub-bands. onent 1604
1nfemnce ase schemes can be employe to tacilitate inferring 1nten ed actions to be

performed at a given time and state. The Al-based aspects of the invention can be

effected via any suitable machine-learning based technique and/or statistical-based



conponent for receiving subband |oad netric information from adj acent
cells. 1704 is a conponent for determ ning the source of adjacent
subband |l oad netrics (e.g. directly fromthe adjacent cell, fromthe
serving cell through the backhaul channg% 1706 is a conponent for
determ ning the | oaded/ not | oaded state“of the subband | oad netrlcs

Co 708, | nt f d assi gned.transm
Spectral ddtroniaySy SIS G e eI CHA B ROHBPEH. H FIR R
assi gned sybhans ﬂ1§2y|lggﬂeﬂlpbﬁ'rt@chlzl%a@ﬂﬂlé%C{SVMs(}qlﬂddemﬁPindélz10

mai nt ai ns an assi ransmt power spectral denS|ty 1712 serves as
a data st or(HMI‘fI@bglFsZ{FY @eae@mlg@ltﬁ@amuleyb@pcbsmrm Sdy¢sammedas legegoi ng
that by su vi d w dt h_int,o respective ubb
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convent i onatiligches® snal Atcabsysesns, Eyst@ﬂsﬂ&ﬁﬂ)ibyﬁgs}a@&lﬁrﬁﬁl@uﬂ@th are
utilization as well as inter-cell interference mtigation is
facilitat e&omf:@’@@i%ﬁ For a software inplenentation, the techni ques

o | oeg IR TRy R3STRAMIRALEGth o HOMILER. (& do: GBARATLY oo

functi ons, on) that uncti ons descr herein.
The soft wanesxgnnia&s m;brdmlcsst oF m:lghmmmrg el y/(eLpn th appuiket texesuiad dYEs in

i npl enent ed vmthlnthe pr.ocessor
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[ 00119] What has been descri bed above 1 ncludes exanples of one or nore
enbodi ment ghat ktconBict efists withgespeniod spobsidisei gnmed‘eszd: Bi Heorgxod mformatlon is

conceivable mbi natjon.of c onents or nethodo] ogi.es. far rposes
o "Gescri bty 1§ Aearf Dt FOMBEP S uPREon Wi TaHer e TorhEHary
skill in th@edEknd®Bdicrt6 €T BRI, FUblBeNiccONkNAGI 9R% @EQ
permut ati ons of various enbodi nents are possible. Accordingly, the

descri bed ém@iamrmmesleafﬁle intended to enbrace all such alterations,

nodi ficati d var thi,n the spirit, an e of
The. appendddlORhy v b 1S3l Blaped ol RECHR bipsPpaaaR
"i ncl udes" bmsdwtﬂﬂdntd]regjebﬁ% sibhgandet aidre drafeRe funpid GAUR @oweﬁle@bladaﬂ%e

such termls |ntended to be inclusive in a nanner simlar to the term
"conpri si ngohiged-as SREPRSHY coRENfipRat FRICEICEd ARRERS Y Byl sy sian gesource

transiti On%bll%iroq ak el SlidkMen 1‘?’1%&&50%@@0%%&'\%\@6&HE I NVENTI ON
ARE AS FOLLOMNG

[00106] FIG. 9 illustrates a high-level methodology in accordance with various
aspects. At 904, sub-band assignment(s} are received by a user equipment. At 906, a
determination or identification is made as to respective capabilities/functionalities of the
UE. If the UE is deemed to not possess certain capabilities/functionalities, the UE
simply listens for commands from a base station in connection with sub-band
assignments at 908. However, if the UE does possess certain capabilities or
functionalities in connection with aspects described herein, at 910, the UE looks to
neighboring cells for conflicting sub-band load indicator data. At 912, a determination
1s made regarding whether or not a conflict exists as a function of respective sub-band
load indicator data. If a conflict does exist, at 916 the UE reduces power level at 700, to
mitigate interference it may cause. Ifit is determined that a conflict does not exist, at
914, the UE maintains power level.

[00107] FIG. 10 highlights exemplary logic for a management method in
accordance with various aspects. The management method 1000 is for a UE based

inter-cell interference mitigation system that robustly handles both synchronous and



1.A nmethod that facilitates inter-cell interference mtigation,

i ncluding: receiving, at a first cell, a first set of load netrics
for a plurality of subbands for at |east one 5adjacent cell, each of
the first set of |load netrics correspong%ng to observed | oad at an
adj acent cell for one of the plurality subbands; and determ ni ng,

t the first I f l. transm t r
Spect ral | aanaffipbrS Sndat TRk Mo i siuh ones Basetri i e U
first set oécelvead seRidd &3l Tk rﬁé&@ag@tmdh@ﬁﬁ% \ﬁﬂﬂleﬁ‘(ﬂﬂl@&@ﬂhg cél ls- op@&%ngli}?
met hod of claim1, further includin etermning a second set of

| oad met ri ¢¥nghepnouper phmekioneys medes ufbb]é}%sthﬁ OIE deternfinessar ig ifprmesnd
providing r\ﬂ%{l&?%%@l@ @ecte Q%E}I’n%ﬁ% gglj at%%ilgh% olflgelft tBe apltsrsglllcl}r{n?or{% n{'he

power spectra dens east’ one ad acen

153. The netphadsofrocdeds B 201 whigsreihe IUB oot Qvihe IsB@ﬂé’tﬁ:ll&ﬂG@i@ﬁb&@ﬁg &lls for
| oad nmetric¢s includes sending the second set of |oad netrics to the
at |east om&aatpEcemd lead fata.olf b | Yo thesael igavymebroaesn thequwecest progesd to

metrics to phe WER daBatlitGedls t%@@ﬁ%llrﬁsﬁ's%is% %ﬁ'ﬁ% Hrﬁﬁ%]heerﬁéd tp%g?en %cfvangenle

met hod accordlng to any one o I nc

20det er m nicagpbilftiea, iha lphmasis Iasaaegmeﬁi . ﬁfraeﬂjR s;tdee;aladl td loava bakici s

| oaded in %Qpa%%heset%g p?o%lelss pbrgge% sto IOt 1Igew}]:elré t 1te IjsE(Ia ooks toI t(ljlgcsleg?r}gréeﬁs‘for
backhauled binary sub-band data. Block 1018 signifies various advantages (e.g. faster
neighbor cell detection, neighbor cell load data being obtained directly from the
neighbor cell). For other less capable UE, path 1016 will still provide the novel binary
subband load data transmitted from UE’s serving cell and obtained through the backhaul
channel. In either path, the binary load data per sub-band is obtained and a comparison
at 1020 then can take place.
[00108] At this point the finer granularity as shown in Figure 7 will provide the
UE with the control direction to take either step 1022 or 1024 with increased room for
more UE operating in the different subbands of a given bandwidth.
[00109] This can be contrasted with Figures 11 and 12, which shows the less
robust conventional alternatives 1100 and 1200. In FIG 11, upon start 1102, the UE
receives the serving cell Type message 1104 and the serving cell type mandates the
UE’s next step 1118. Here the entire bandwidth of the neighboring cells’ data as
obtained directly and quickly from the neighbor cells and compared to the load data
from the serving cell 1120. The less efficient direction (e.g. UE using non-interfering
different subbands within matching bands will be indicated as causing interference
when they in actuality are not) for the UE is dictated and either 1122 or 1124 will then
be taken.
[00110] In F1G. 12, the UE at start 1202 receives the serving cell Type message
1204 which mandates step 1216. Here the entire bandwidth from the slower backhaul
channel as provided by the serving cell is obtained and compared to the UE bandwidth
in the serving cell 1220. The less efficient direction (e.g. UE using non-interfering
different subbands within matching bands will be indicated as causing interference

when they in actuality are not) for the UE is dictated and either 1222 or 1224 will then



reduci ng transmt power spectral density of the UE if the assigned

subband is | oaded in the adjacent cell; mai nt ai ni ng or
I ncreasing the transmt power spectral density of the UEif the
assi gned subband is 25not |oaded in the2 dj acent cell; and

determ ning control information for the“UE based on a deterrination
to reduce, |nta crease transmt power specira

of the U, P8 b L esihilifh 8o oy SioRe e rRR e e FlebrS g 12 e
mitigationalsh h'@s R hdd ko dleuwings C3NLPREH HideaePMeraly. i nformation to
control transmt power spectral density of a user equipnment (UE) for

a subband d#ddl a pl K&k |1§ ylmstla@e:mmﬁ@n139@1&at:@mlmtbs marigating triterreell
bei ng det eg %g?(%?/ @otnﬂfd’n\éhl{]pj aedm e q}andw%ltthi %gltsu%qaands 69 bé{ﬁé 51'1

for the sub east one a jacen

det er mi ni ngﬂ\t@@bﬂﬁr Cbmpa@bnm%maassrg@s besgd:dmfvb h@b—bﬁiﬁi@&@lésg@@%rusépem ral
density of the UE based on the control information
The me%/ hod SB¥IPREH; (M. 10inée be APnreated hat s vayiety of pstansient protes@lsscan be

power com’r@ﬁl% d}y@d Ef%@@gﬁ&ewﬁ ﬂﬁg{ﬂ suB%\ﬁﬁ& asy e P%?gﬁ%r{lffleo%séegﬁve

i f the subba I'n the |'east one j acent _
mai nt ai n osub-hardsase bt Hesiguadetsivr pagiower pepees (@g dﬁmyﬁeyp@\i/ertlhﬁl UE if

th ubband. i s nat aded I.n the at | east one adjacent cell
7. eASconpuggFanF‘édﬂtﬁ R @F%@é‘oﬂfla?%l%i‘ laneARg -y @@&%%F@H’érf%i?ﬁc%‘@llﬁbut er

readabl e i pggidatd QNELARAS AR 8 THR%ThREafES thddeb YD Rbther example, an
optimization scheme (e.g., employing artificial intelligence) can be employed in
connection with assignments. Likewise, extrinsic information (e.g., environmental
factors, preferences, QoS, customer preferences, customer ranking, historical
information) can be employed. In another example, assignment can be a function of
load-balancing across a cell or a plurality of cells.
[00112] Component 1306 tracks sub-band assignments, and component 1308
broadcasts sub-band assignments to neighboring cells (e.g,, to apprise base stations or
UESs in such neighboring cells of sub-band assignments). Component 1310 monitors
neighboring cell sub-band assignments. Component 1312 determines if a conflict exists
as a function of such monitoring, and if it is determined that a conflict exists with
respect to sub-band assignments component 1314 sends control information to
particular UEs to reduce power in connection with mitigating inter-cell interference due
to the conflict, for example. If no conflict exists, component 1316 send control
information to the UEs to maintain power level. 1318 serves as a data store.
[00113] FIG. 14 illustrates a high-level methodology in accordance with various
aspects. At 1404, cell bandwidth is divided into a plurality of sub-bands. At 1406,
load metric corresponding to observed load on a per subband level is provided to
adjacent cells. At 1408, the subband load metrics are broadcast to served UEs., At
1410, the serving cell receives subband load metrics from adjacent cells. With this
information, at 1412 the serving cell can determine if the subband assignment for a
served UE is loaded in an adjacent cell. At 1414, if it is determined that there is a

loaded adjacent cell for the assigned subband, control information is sent to particular



receiving, at a first cell, a first set of load netrics for a
plurality of subbands for at |east one adjacent cell, each of the
first set of load netrics corresponding to observed | oad at an
adj acent cell for 10one of the pluralitygef subbands; and
determning, at the first cell, control information to contro
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plurality Oﬁactghgqgé]pﬁggbl@ﬁa rising above a pg eé@rmnpﬁdﬁgl;es]aqldfvn]@eﬂf it asgighed
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interference. Component 1602 divides cell bandwidth into a plurality of sub-bands.
Component 1604 provides a load metric corresponding to observed load per subband.
Component 1606 broadcasts subband load metrics to neighboring cells and component
1608 broadcasts subband load metrics to served UEs. Component 1610 receives
subband load metrics from adjacent cells, Component 1612 determines if the subband
assignment for a served UE is loaded in an adjacent cell. 1614 is a component for
reducing power spectral density for the UE when the subband assignment for a served
UE is loaded in an adjacent cell while 1616 is a component for maintaining UE power
spectral density and is used if the subband assignment for a served UE is not loaded in
an adjacent cell. 1618 serves as a data store.
[00116] FIG. 17 illustrates a UE based communication system 1700. 1702 is a
component for receiving subband load metric information from adjacent cells. 1704 is a
component for determining the source of adjacent subband load metrics (e.g. directly
from the adjacent cell, from the serving cell through the backhaul channel). 1706 is a
component for determining the loaded/not loaded state of the subband load metrics.
Component 1708 is a component for reducing assigned transmit power spectral density

for UE for which it has been determined that the assigned subband is loaded in an



35providing the second set of load netrics for use to control
transmt power spectral density of UEs in the at |east one adjacent

cell. 32 11.The apparatus of claim10, the storage medi um having
stored thereon conputer readabl e instrughions for sending the second
set of load netrics to the at |east one adjacent cell, or
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to reduce, maintain, or increase the transm t power spectra densrt ty

of the UE implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units and
executed by processors. The memory unit may be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.
[00119] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skiil in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes” is used in either the detailed description or the
claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.



15 13. An apparatus for facilitating inter-cell interference

mtigation, including: a storage nedium including conputer
execut abl e instructions stored thereon for carrying out the follow ng
acts: receiving control infggmation to control transmt

power spectral density of a user equipnent (UE) 20for a subband anong
a plurality of subbands, the control information being determ ned by
a ser vilig CeAIMHBERINIDIG FHE INNENTOIDE ARI0AS ROLLO3VS:or t he subband for
at | east one adjacent cell; and determ ni ng whet her to adj ust
or maintain the transmt power spectral density of the UE based on
the control Li nf oAmethiodthat eilitates preoedsigierereisamiteséauinglydingie conput er
execut abl e ke@éi%lhé‘ G al A%cell, ZFirst set of load 1414trICS-I:fBled p’%\E}Qfﬂ& at éﬁﬁbaﬁ(ﬁs fGII ARt I

the storage nedi UGm having stored thereon conputer readab
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comangdnd & HSMHARYy biBbthah&nai t power spectral density of the UE if
the subband is |oaded in the at | east one ad%acent cell and to

mai ntai n or IFIEYERE & thefarstoplh qamiof infRRion &hoptel dansiiRepeR speRrak deasityer #t

the sulphanrge issr QpmbRATEbabdA ohiie: R sdeaBhd ARAcI0aE ATCRARLnERNdcent cell.

15. An apparatus that facilitates inter-cell interference mtigation,

i ncl udi ng: means for receiving, at a first cell, a first

setipof Ioadznetrtﬁﬁméﬁmhﬂamhur&hﬁanﬁﬁm@ybbands for at |east one

ggjs 2?32; fg gﬂérggnau%«'ha s%&oné &4 ﬁflo%chrl?tncs for t e pluraldty rTFsu{)ban s forthe fird ﬁ' n{ql g to
providing the second set of load metrics for use to control transmit power spectral density of UEs

in the at least one adjacent cell.

15 3. The method of ¢laim 2, wherein the providing the second set of load metrics includes
sending the second set of load metrics to the at least one adjacent cell, or broadeasting the second set of

load metrics to the UEs in the at least one adjacent cell, or both.

4. The method according to any one of claims 1 to 3, further including:
20 determining if a subband assigned by the first cell to a UE is loaded in an adjacent cell based on
the first set of load metrics;
reducing transmit power spectral density of the UE if the assigned subband is loaded in the
adjacent cell,
maintaining or increasing the transmit power spectral density of the UE if the assigned subband is
25 ot loaded in the adjacent cell; and
determining control information for the UE based on a determination to reduce, maintain, or

increase the transmit power spectral density of the UE.

5. A method for facilitating inter-cell interference mitigation, the method including:

30 receiving control information to control transmit power speciral density of a user equipment (UE)
for a subband among a plurality of subbands, the control information being determined by a serving cell
based on at feast one load metric for the subband for at least one adjacent cell; and

determining whether to adjust or maintain the transmit power spectral density of the UE based on

the control information.
35



35for one of the plurality of subbands; and 33 neans for
determning, at the first cell, control information to contro
transmt power spectral density of at |east one user equi pnment (UE)
based on the first set of load netrics;for the at | east one adjacent
cell. 516. The apparatus of claim 15, further including: means for
determ ning a second set of load netrics for the plurality of
subbands fof. t hellfeimahtodo€tlhim amlerein the copprshimorfatronprchisch pegret dtvemsied ond

set of rédgc%qhmglglﬁi??ov\fepgpeHl%?dethltﬁQ rt-ﬁerl_% it b mmdtls BQ&@@ En tﬁfpﬁ(l:éagt%lle adjacent
density of | east ‘one adj acent cell. he appar at us

of cl aFeH 2ng fo Wieipig oRinerRRse e ARSI (oW SpesiTali depsity Rbthe Qéefrfhe %lébané fs npblggfied
et ri c§, highdddles: MRkt fPr sending the second set of |oad nmetrics to
the_at | east one adjacent cell, or neans for broadcasting the second
set?of load netrics to the UEs in the at |east one adj acent cell, or

both. 1518. 7he aﬂp&ﬁﬁwseaamcﬁlaga%emmaﬁm@@@resaftheeéca céRpuled rdafuble’ ,
furt heli’nstlﬂ?c?l!)r% or perfonmng acts including:
receiving, at a first cell, a first set of load metrics for a plurality of subbands for at least one
adjacent cell, each of the first set of load metrics corresponding to observed load at an adjacent cell for
10 one of the plurality of subbands; and
determining, at the first cell, control information to control transmit power spectral density of at

least one user equipment (UE) based on the first set of load metrics for the at least one adjacent cell.

8. A computer readable storage medium, having stored therecn computer readable
15  instructions for performing acts including:
receiving control information to control {ransmit power spectral density of a user equipment (UE)
for a subband among a plurality of subbands, the control information being determined by a serving cell
based on at least one load metric for the subband for at least one adjacent cell; and
determining whether to adjust or maintain the transmit power spectral density of the UE based on

20 the control information.

9. An apparatus for facilitating inter-cell interference mitigation, including:
a storage medium, including computer executable instructions stored thereon for carrying out the
following acts:

25 receiving, at a first cell, a first set of load metrics for a plurality of subbands for at least one
adjacent cell, each of the first set of load metrics corresponding to observed load at an adjacent cell for
one of the plurality of subbands; and

determining, at the first cell, control information to control transmit power spectral density of at
least one user equipment (UE) based on the first set of load metrics for the at least one adjacent cell; and

30 a processor that executes the computer executable instructions.

10. The apparatus of claim 9, the storage medium having stored thereon computer readable
instructions for
determining a second set of load metrics for the plurality of subbands for the first cell; and
35 providing the second set of load metrics for use to control transmit power spectral density of UEs

in the at least one adjacent cell.



means for determning if a subband assigned by the first cell to a UE
is loaded in an adjacent cell based on the first set of |oad netrics;
nmeans for reducing transmt power spectral density of the UE if the

assigned subband is | oaded in the adjggent cell; 20nmeans for
mai ntai ning or increasing the transmt power spectral density of the
UE if the assigned subband is not |oaded in the adjacent cell; and
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determining countro} information for the UE based on a determination to reduce, maintain, or
increase the transmit power spectral density of the UE.
15
13. An apparatus for facilitating inter-cell interference mtigation, including:
a storage medium, including computer executable instructions stored thereon for carrying out the
following acts:
receiving control information to control transmit power spectral density of a user equipment (UE)
20 for a subband among a plurality of subbands, the control information being determined by a serving cell
based on at least one load metric for the subband for at least one adjacent cell; and
determining whether to adjust or maintain the transmit power spectral density of the UE based on
the control information; and
a processor that executes the computer execufable instructions,
25
14. The apparatus of claim 13, the storage medium having stored thereon computer readable
instructions for receiving the control information including a power command to reduce the transmit
power spectral density of the UE if the subband is loaded in the at least one adjacent cell and to maintain
or increase the transmit power spectral density of the UE if the subband is not loaded in the at least one

30  adjacent cell.

15. An apparatus that facilitates inter-cell interference mitigation, including:
means for receiving, at a first cell, a first set of load metries for a plurality of subbands for at least
one adjacent cell, each of the first set of load metrics corresponding to observed load at an adjacent cell

35  for one of the plurality of subbands; and
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means for determining, at the first cell, control information to control transmit power spectral
density of at least one user equipment (UE) based on the first set of load metrics for the at least one

adjacent cell.

16. The apparatus of claim 15, further including:

means for determining a second set of load metrics for the plurality of subbands for the first cell;
and

means for providing the second set of load metrics for use to control transmit power spectral

density of UEs in the at least one adjacent cell.

17. The apparatus of claim 16, wherein the means for providing the second set of load metrics
includes means for sending the second set of load metrics to the at least one adjacent cell, or means for

broadcasting the second set of load metrics to the UEs in the at least one adjacent cell, or both.

18. The apparatus according to any one of claims 15 to 17, further including:

means for determining if a subband assigned by the first cell to a UE is loaded in an adjacent cell
based on the first set of load metrics;

means for reducing transmit power spectral density of the UE if the assigned subband is loaded in
the adjacent cell;

means for maintaining or increasing the transmit power spectral density of the UE if the assigned
subband is not leaded in the adjacent cell; and

means for determining control information for the UE based on a determination to reduce,

maintain, or increase the transmit power spectral density of the UE.

19. An apparatus that facilitates inter-cell interference mitigation, including:

means for receiving control information to control transmit power spectral density of a user
equipment (UE) for a subband among a plurality of subbands, the control information being determined
by a serving cell based on at least one load metric for the subband for at least one adjacent cell; and

means for determining whether to adjust or maintain the transmit power spectral density of the UE

based on the control information.

20. The apparatus of claim 19, wherein the control information includes a power command to
reduce the transmit power spectral density of the UE if the subband is loaded in the at least one adjacent
cell and to maintain or increase the transmit power spectral density of the UE if the subband is not loaded

in the at least one adjacent cell.



