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UPLI NK LOAD MANAGEMENT CROSS- REFERENCE TO RELATED
WQO\RBBOSEAGE ONS [ 0001] This application clains tPEI/US2007/083840

benefit of U S. Provisional Patent application Serial

No. 60/864,576 entitled "UPLINK I NTER- CELL

| NTERFERENCE MANAGEMENT" whi ¢h was fil ed Novenber 8,

2006. The entirety of the aforenentioned application

s her eV IRV HERRADENT DPLISR L0 ANMGRAGRMENT

[0002] I. Field [0003] The foll ow ng description

relates generally to wirel ess communi cations, and

nore particularly to inter-cell interference

manageneniCROSS-REFER ENCE TONRELACEE D P HyKtATIONS004]

It Background [0005] A typical wreless conmunication

network (e.g., enploying frequency, tine and code

fiogpi on teaR aggw&ﬁbn LREhYBRDRER U SB6vRRRE! Patent a

Stations that ovide a coverage area and one or no
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services, wherein a data streamis a streamof data
that can be of independent reception interest to a
nobile termnal. A nobi ] wi t hi n coverage
area of the base stati or#‘%g#%@ﬁl)er ested in

[0®02] Vi ng Dne, BRIE than one, or all data streans
carried by the conposite stream Likewi se, a nobile
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communi cat es th one of ToTe base stations via
toramanicsisomyysteann f orward and reverse |inks. The
forward link (or downlink) refers to the
conmuni cation link fromthe base stations to the
tmm nal s, jand gha.rgy@rse link (or uplink) refers to

he communication I'ink fromthe termnals to the base
HOAF] ons. AHiypicalowinetensicoatniwncation ketwayk beg.eshplolingHeduency,
via a,singl.e-in-single-aut, nmultiple-in-signal-ou or
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stream is a stream of data that can be of independent reception interest to a mobile

lication
P

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.



code division based techniques. In general, wth

frequency division based techniques calls are split
wha®edssim a frequency access net hod, wherein rBSPESI00VE83840

calls are placed on a separate frequency. Wth tine

di vi si on based techni ques, ﬁpective calls are

aSS|gned a certain portion of time on a designated

requency. Wth co vi sjon hased technjqu : s
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tWA8be achfededivisimnduger sphraersspriealhyumngmg dagd over a number of
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reco%nlze t he associ at ed uni que sequence code and undo
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of . .
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BEE bR e TR alnryahBe (S S T R B Sao s o
PadbMBA801 (03848 coBect the bits for a particular user in a coherent manner.
[0009] More particularly, frequency division based techniques typically separate
the spectrum into distinct channels by splitting it into uniform chunks of bandwidth, for
example, division of the frequency band allocated for wireless cellular telephone
communication can be split into 30 channels, each of which can carry a voice

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

only one user at a time.



[0010] One commonly utilized variant is an orthogona
frequency division technique that effectively
w@aosiosiiens t he overall system bandw dt h i nto PEI/UB0B083840
ort hogonal subbands. Orthogonal neaning that the
frequencies are chosen so that cross- tal k between the
sub-channels is elimnated and inter-carrier guard
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ﬁk@d@éﬁ@?S§b@@@ﬁ@hﬁﬂ§tﬁﬁﬂg as much as possible by

i buti Padern
E% t at onpghﬁgr g”g%ﬂQH % %Q%Q%gégﬁ%g§g%%§ spe%trun1
tomsugitatéorsasiang plade inhefls sochted dhreapaftinesyi Uk Ithd santeortion of the
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M RS LR R R RBISR I B0t souts gy o e
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xnc hr onous) and support a
bandw1d 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
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devi ces or end nodes (e.g., expensive, feature | aden
W@200805416as econom cal, basic use), requires PCT/US2007/083840

consideration in the wirel ess conmuni cati ons arena.

SUMVARY [ 0014] The foll ow ng Qresents a sinplified

sunmary in order to provide a“basic wunderstandi ng of

some a pects of the disclosed enbodi pents. This

BHITRR PG UL dRGEeS 46 S ROdndS Go CORRBIVF i i1 S5t dhied

L QnBRii LN Hasitc %@i}t fefqﬁlrgseébnglrdeﬁﬁbﬁ iC@Ak val S8 RE SR cations arena.
del i neat’e the scope of such enbodi nments. Its purpose

is to present sone concepts of the described

enbodi nents in a sinplified formas a prelude to the

nore detailed description that is presented |ater.

[0015] In an aspect, a mekppiMARYiI tigate inter-cel

i nterference galns granularity and increased

HO AL encybey adiowiinl prgsenetimpéisied mmbm@mr@ﬁrﬁo pmvaie a basic

(i) tg)n g].ﬁfb s%%n a&pec?s 9f tRE glscl se(Q? or 1?gntls n?hl(s‘asl{n%ma 18 not an

er su I'oh i s provi
@&eﬂ%%ﬂl&ﬂdnd ﬁdhf‘eﬁﬂélf todRitBeralchtifp kpy onvértiRdl élomeRohbr
a serving cell and broadcast to neighboring cells. A
teleatedhy sranef fuokenbadingate d& RUSPIShiotBSCaBIAPRgRPnCepts of the
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syncnronous operation C orce

el ffnofd OW seae opahited lead vatoh Bgiveh ban@didei.ng i nt er -
cell interference. The current nethod allows the UE to

KWARI t he bEsanother Aggcr micHod te gatrol apdredupemigicell interference
{h?ﬁfg‘fﬁ VeR §e|ai?§a(ﬁﬂ¥n gﬁlegteis QE@BQQ(? nfheorﬂ?t?lﬁl& {Glcbﬁgtw Réhdles multiple

ope atron. In one non-
eemrmdte)peme duﬂienwchn@nmméy at asygclironaushs ynd sltonoasind®idual UE

but . have t he.capabi l of accessi ng..a nei ghbor cel
Fpabligatobes fae@? Fl}/optmzwﬁ.t%e edugtio qgféntebeelﬁw %ﬁ%}cst X}?hen a
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density depénding on a fastér direct neighbor cel
bidfratiyg theggppefrsestilbesidoricndtionrfagi, synohasrioes ot érynchronous). The

%ie toif ggerg)[%nzc%%%/o%% X EF‘[)OC}: IB%}ZgIQe?r/nQ %3 glo another in reducing inter-
cell interference. The current method allows the UE to seck the best method of inter-cell
interference reduction that may not be dependent 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



5 for the neighbor cell binary | oad per subband

information that may arrive through a backhau
w@b@ansilenf the serving cell. [0017] In an aspeCI/USA07/083840

method to mtigate inter-cell interference gains

granularity and increased efficiency by dividing

comuni cations bandw dth into nultiple subbands and

OVIdI d metric correspondi ng to observed | oa
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ei ghboring cells. []0021] t anot her aspect, an
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tharrdwnicdtmipufenteadabls utstracrmn,s fouhmarforiNingsacenconmptr sger dm(ﬁng acell
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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-
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W@ 2008958182 processor executes the conmputer exeRUI/HEI087/083840
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facilitates inter-cell interference mtigation,
conprises: neans for dividi ng6a cell bandwi dth into N
ubbands, where N is an intege > 2; neans, for
B PHERG e depaddepiting Shib AR A B%LW@I&@&?- A
ROl HER: ;corﬁgﬁép SxdcBfapld iaGKicAgns ub- band
ssignnents; and ans for broadcasting sub-band
H922hnment b aoaspedtghiotanmthatlclligate] D@21 interderondeenitigation,

aspect, a nethod.that facjlitates inter-cell . .
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educe UE power; and if a conflict does not exist,
[0m28f ai n Uln pidMest andth@ Rp&s,drappxaaif @snprives: aaitigemedium,
execut abl e instructions. [0026] To the acconplishnent
STMPIHANG SATRRIEETRYCetable BisHueiEpns tpsed hawop forggprying out the
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[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 in conjunction with the drawings and the disclosed embodiments are

intended to include all such aspects and their equivalents.
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WG ewR/0sEpect s and their equival ents. WO 2008/ OBGI/622007/083840
PCT/ US2007/ 083840 7 [0027] In an aspect, a nethod
that facilitates inter-cell interference mtigation,
conprises: dividing a cell baddwi dth into a plurality

of subbands, and provi a_load netri

B2/ ks pondlrg %SBe‘ithaemGg@g?%éaqﬂ&é@S ?r-cssilaafgﬁfarerlee mitigation,
E@hﬁ%@ rdl@l@lfg‘%! el baﬁaﬁld‘[@ﬁﬁio %ﬁfréﬁt of &ibbah0 afke rov1d1ng a load
broadcast to "UEs. aspect, a conpu er
mesrdmwlrlesmndn@ge tlmemhsalrvretir bsldspteo suehdand hmeegirbouogpcﬂse rThe load

r eadabl e Q% ruc 6§ or perform ng acts conpri sing:

gi° Co“raHGISé? rpade dth into a plurality of

foebbpnds, BNEhopHc@ Wit d cBmpaRe rdiBABIE StofRe MRINAR HhNdoled

the observed | oad per subband to nei ghboring cells.
thqeeoe@muer reaédda msé’ugtrtms égreperfeemrngmcéﬂ aoMEEEs diyidigg a cell
apn%r e&’tﬂ d)Lf}lI%{l‘al oefasu an S an?%){r)ogvgﬁqmg n%oado metric C{)rresgondlng to the

roadcds r1cCs. n an aspec
mmﬁeaswd RX 8608 t&@aghﬁo@mgeeﬂ@ rmea@o&@mrf@ardasiemgvrage
dividing a cell bandwidth into a plurality of
iGBWANHE0 hagridorpd ierepmnrgmputcs sendakle rtrseucwrfeelgreﬁ@ﬁaﬁtglg load
#%n&ﬂe observed | oad per subband to nei ghboring cells.

e processor executes code to broadcast | oad

[6820] cs. [ B080dspbat, eyp}rtoceﬂsat detutas@eletto parforapfas edrsising:

S 69 LoinoSt h oFip araurel B1oga b B O PiT RE fjpignetric

Otes &ﬁimé R th@%gégvéa(l&&i péi“sﬁﬂ)lgl'nﬂgo flei E[l)drm%%ﬁw flltreg_processor

|nto a plurality of subbands, and pr
wmcniescmtartpmm@mmdtmettlbﬂe observed Ioad per subband

[ |ghbo eh t er execut a

R R P Mo et R e R e
&&n&%&n§@d}nplﬁ@f &QHANLBIS 8 trafidM 8tosPThaden 'ﬂ&dﬂaﬁ@‘ing%ut the
Frocessor executes the conputer executable

odlowingedts heviding @3 e]l bprdwidihy intoyeplugahivy plesubhaslscand providing a
Po\c[ra %?e“illé Qo%es%&?dnllé {oarhg 8b§e e%rleaﬁﬁgeé sul%da%ﬁftoe Eglgﬁtmnng cells.

Gam@med b;b: cufable 1ﬁstﬁictibﬁ?d foir yoreédcsubigaaﬂsmetrﬁm gern®mBbandftoIUEs can
EYOVIdIn a |load netric corresponding to the observed
Qermprased snpkmayierage BICHBIY h PFPGeesoE 8K¢caites ke ¢aapputerexecutable
g@; %?r broadcasting | oad netrics per subband.
F% n an aspect, a nethod for UE based
pddilini cat Ironillsyes besthéhapect faagysient tbefcilitt@rineeltll interference

interference mtigation, conpri el vin a%%ec nt

B BRP MRS O L BIIHE CUERABAIAGHR 0 APITRIS of Subbands.
&t AeSRoLHbYidiRAM0T8 Wb cf&fesﬁdiﬁb@t@ th@§bREBRA load L per subband
received fromthe serving cell or froman adjacent
teidighiodng e¢léy, ad wilhgs intanshfer biogdgusenls load metrics per subband.

[0032] In an aspect, a method for UE based communication system that
facilitates inter-cell interference mitigation, comprises: receiving adjacent cell load
metric per subband; determining 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



subband is |l oaded in the adjacent cell. If the
adj acent cell does provide the |oad netric and the
WO o@d/osms2 i ¢ | ndi cates that the assigned subbaPdI/iS2007/083840
i ndeed | oaded, the assigned transmt power spectra
density is reduced. If the assigned subband is not
| oaded, or if WO 2008/058162 CT/ US2007/ 083840 8 the
ource of the adjac nt cell | oad nEtrlc | t he serving.
|Spurce ﬁéthg@ghag%&e HISRTIiC IhaarrvEgeet rthe agrigns §pnprait
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prupcEsbe a@xmuteﬂlsload)d&tﬂ@s pler eoving aedt s conpr i si ng:
H@gglVlng acent cell load netric ubband

b mi ni b 9 aSPRY. HRROSTSP CXCEYIFS ‘F%’ﬁdo P e %C%%‘?mpﬂsmg
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from an adj acent cel determ ni n t he aSSI
bbam sulsbahd hakelken meqeh@daqunad@rser\c@ ¢ell arethone am gdjtdhielt cell and

irEine (EerAgud BPERHaS AT Pt i cotlifEing the assigned
{r&%ﬂllgﬁdd}ér%péd’ﬂﬁ'l aatsas it thahdhb@it a8Is I@RYHoHORRNGLA Betric and the
I ndeed | oaded, and maintaining the assigned transmt

Inedectigindioates tl@ﬁé thyi asgigngd ftubbataislg |ngch:§d| loadpdb and madntpiping the
Ias%f'%%gg tral%ntnhéo ¥ er Ie%%g)atll (rc:iglf? 1 f %%Eﬁa 51 ?Igalnﬁqylé?t lgf(gd, or if the

snethetthasgieaint c@nload pRirdt iyshe wOVIpg tdks: a storage
medi um  conprising conputer executable instructions
H08Pkd t heledhl Yob pnQtherrasperd aBAPPRIARIS, COBMTEGE: Fgifagesmedium,

%@?@s&%&g@ﬂt?g&ﬁéuﬁﬁg nskrﬁ@tgong%fotfé(fthQ%Bn %m%ﬂrgrout the

adj acent metric
ﬁihbbm@adnﬁsemmg adjeeiny edl ford metrivepes subkiang; d:eﬁaértmmng if the
adj acent cell det erm ni if the aSSI

om an
iepaniet 8% B Rutad gla hgeageccdadrom thesGrying o4 15 trom an
Q(g SdAn&d| éﬂdad%%i‘}ntlmﬁé’ Wehe SREME] bpdRAR lBé(de'dfln Mbead% acent cell,

jacent cell does provide the load netric and the
tadadngﬁterasagnmrwnmspmtsmdu@l dasity nédlesadbbamtell goes provide

e oade g I nt € assi
U R ERd g BRE D el 15 <SSR T Mok oadea
hﬁﬁﬁ@ﬁtauﬂhg u{e atsngn&pﬁﬂar@ﬁmqfov&da Sp&tiaPEeRity erahd adsR@dd subband is
nmetric is eserwngL
not loaded, or 1f the source of the adJ acent 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



processor executes the conputer executable
instructions. [0036] In still yet another aspect, a
wWeyEB@sa16Dr UE based conmuni cation system conPei/Bezn7/083840
means for receiving adjacent cell load nmetric per
subband; neans for determning if the adjacent cell
| oad netric per subband has béen received fromthe
or fr m an cent cell and neans for

cell dj a
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FGH /3200449838441 d(%s g?oxh&’@ﬁil% GoddmiRe 2AEHRASIE mEiclindicates
nmeans for r edu0| ng t assigned transmt power
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RiadfadémichD [ddaen@Hs i RedervingaRaMm t power spectral
density if the assigned subband is not |oaded, or if

{087k our ceTothe etCh@mausﬁme@hof tbelfq)reg@agi an@talated prgdst eree or more
v el | O ny,of t
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advant ages and .novel features wll beco r ent
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di scl osed enbodi nents are Iintended to include all
such aspects and their equival ents. BRI EF DESCRI PTI ON

w rel ess comPRIEEISCEERGNidF T BREWI T, °

HH)BBP u S aS PRGt1Sis 9811 fs@htibh H8L RirBlesd QP3niEdtfen sgrstleﬁl ighn

exe illustration of sub-band binary | oad
pasar @%Wﬁhaﬁﬁoust?énm w9t Forth heseip. | oad i ndi cat ors.

] FI a e ar
L@m£n| CatGFIO(% %% ﬁ %xéJquelgér 1|ilu§t{ra?rc])n%lf %]apa@nl;ﬁ% lé/a 1ndlcat0rs and
Bzﬁtd\ﬁ@dﬂh)bmd@lc%ﬁﬁlﬁdlaﬂoﬂsn accordance with various
aspects é004 FIG 4 .is an |IIustrat|on of ~an

bl ary EHe disge ifustrgtion of appicmplany gemmugicaien sisien (e.g. a
X\%lfu'fhr‘é@ Rcafioh ﬁgttw%ﬂé)[ 9123 d%]len't:é(ﬁn a§cdr8 @w&h! Wil @hdp2bts.

an ex enp ary acces ement e accor dance

(o] var i oHEG.asipestibustesar oifmﬂexlamphiryu enc[ﬁkﬁ);ta]e gEla@nolfile node)
is an illustration of an exenplary multi-cell system

LRBRRLSE AMARFIFUS 23R4°t ¢ s nei ghbor s.

[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.

[0046] FIG. 9 is a flow diagram illustrating an aspect relating to mitigating

inter-cell interference.



[0044] FIG 7 is an illustration of an exenplary

aspect of inter-cell interference that the present
wW@peBosss: on controls. [0045] FIG 8 is a fl owdi/H§R0amm83840

illustrating an aspect relating to mtigating

inter-cell interference. [0046] FIG 9 is a flow

diagramillustrating an asped relating to mtigating

inter-cell jnterference. 2008/ 058162 :
@f?hszooﬁ%fgs@m an i’éﬁf{l@@)‘%g?glli%@_w e fgn Uk Rany tafqp-cell
| R MHHFARAT iR W d Drordss RAS 89t itbRSusSHtogonal systems in

interference nmitigation in synchronous and
azpnkncowshyanoushopantal systens in  accordance with

rLous aspects.. [0048] FI 1l is.an ex r 0gi C
V48 o agr BIGT11d7s BES i e ouefiREram OB b g er ol
TAtdréc@@ice @tk aYiohYiA G e Qﬁh@@ﬁ@meﬁi@t ems [ 0049]

FIG 12. is an exenplary logic Tlow diagramfor UE
BW48H i nt eFlEéRis ap pxasmiflatyengie flowt digareimdiar U based inter-cell

a hr on ort.-hogonal ns 05 FIG 13 is a
B Rl i PSR PSRRI G ot | fates
[0s0pat i NgFIGtieris & &l dterh Miptdre ilanaeting HHpldm HaCacildates
a flowdiagramillustrating an aspect relating to
itigegag ingr-coliniree@ce. i nterference. [0052] FIG 15 is

@@gﬁjen‘pl apyG 119k § ﬂfokpﬂagjaﬁlgiﬁgmaftiﬁg ﬁllljtg?ﬁé@tc‘r%?aggé to mitigating

ni cation systemin accordance var
asgeaectisnteff@bd]. FIG 16 is a system di agram

i1l ustrating a systemthat faciJitates i1tigatipg
[qﬁ‘ﬁg}-ce! | F tlérlf_élﬁé%ﬁa%pna doealop Gserem gbgg%a;sgif em
RANARL i Y3tchAhl 2BoBat¥ SR 4 Qs M cbased

communi cati on systemin accordance_vm th vari ous N
H9H8Lt s. DEIKAII6EDa DESGRIREN@Ni [ \30B5]g Thestanh thahfadilitates

subj ect .matter. | s.now described with reference to the
Hllltééﬁ%ﬂéén,r{g%eill'@*eﬁfeﬁnﬁ% reference numerals are used to

[okar to | Fk& 18ligaBMtSm deeia NAktrating Nsyishen fRIUPWARE
description, for purposes of explanation, nunerous

epreunicatiaietyaicnsingceordanae Wigy Ydiioup asiiedér t o provi de a
t hor ough understandi ng of the clainmed subject matter.
It rmay be evident, however, that the clained subject

matter may be pract DETAMED®ESCRIEBONpeci fic
details. In other instances, well-known structures and

toPkes ar Eheplaimped suRicst Bakerds BRjy dararibeenvith refeeree fthe
Iil%.WiIliéSE FhEe PR RO hif el S AR SRR TR diGhents throughout.

In the following description, for purposes of explanation, numerous specific details are
set forth in order to provide a thorough understanding of the claimed subject matter. It
may be evident, however, that the claimed subject matter 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 the claimed subject matter.
[0056] 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. It may be
evident however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments. As used in this



[ 0056] Various enbodi nents are now described with

reference to the drawi ngs, wherein |ike reference
wWmenve0stls2 are used to refer to Iike el enments PCT/US2007/083840

t hroughout. In the follow ng description, for

pur poses of explanation, nunerous specific details are

set forth in order to prOV|dQ>a t hor ough
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an integrated circuit, an object, an executable, a
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rocess and/or thread of execution and a conponent
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m&izimaacm\s iamgtwaak isodhsasdbe lnternetueitluothsr stsenedy wieofgbasignal).
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ﬁmt@pr@w@deﬁqat e yerpusUy sigms yryapgludapdilitarnab devaess, epmponents,

BRI AL B Rt
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Peuied- t 0 be understood and appreci ated that the
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pointles hgressl égorinde ds tﬁ@ﬁewmg asd ‘pencesyylcadagd raceivedon a given
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yousd] "1 i st §atiee ashSctdle@Anbheiatt ihfrdRaRcHARE afd/or techniques in

reci pl ent devi ce (access

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



poi nt or access termnal) is receiving and processing

data received on a given channel. [0059] Various
wW@@eoss6zan i ncorporate inference schemes andP@F/US2007/083840

techniques in connection with transitioning

cormuni cation resources. As used herein, the term

"inference” refers generally to the process of

easoni ng a out or_inferring states. of the em
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aspects are described herein in connection wt
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Bt PoraliR Bl Rt CEio RS el Bitg TREARAT Bk
BsifrR&fort RPABING, or otUSEprot &Lk Blice USilecRE e wikldd$ Blodem.
devi ce, nobil e device, portable conmunications device,

B}06|1|ls|er eqM%@ﬂé’ﬁt, Vapiows dspedts deficatyrestdesmibed ficisén may be
S
fnﬁél?riﬂe@red Le %5%1% orclgilpp%g%b% glr %%%le Jf %a%ﬁpa%Fu?e uqu% gtgﬁéia]%]

at1 on

pEtammBilgaiht @R en@nmfng%t&ﬂnuﬂlbgl Tid (cBS Shisic RIS rﬁdﬁ@fh)ctura' as used
handhel d devi ce having wirel ess connectijon
Barpiagp Imtended & CREORWRST GURBREFIYOZ AN (CECE BihBemagy comguter-

a&@dl@ 8&1%%2 g%‘rlnleg [eog Qﬁe%l a, I\f%'} %%lrﬁgle é’o%rpéll%fsteg&ﬂf?%édlg Lan include

eat ures ereln may enente
bwttanodot lamnmirtatrm@,nem starape dévacof(e.ga hufdadisiy fleppg disk, magnetic
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fromany conputer- readable device, carrier, or nedia.
Ftoragenmdm descrgimdpheten careadeiste omedi mooadeviaes kudler othat machine-

Wgﬁﬂﬂﬁp}gglarﬂ){ %gﬁégo Hll?%gpa%t | CEE? ? ! ag%la%ﬁl\llle %géc’dag{se Igedlurn can

include, without being limited to, wireless channels and various other media capable of
storing, containing, and/or carrying instruction(s) and/or data.

[0062] Referring now to Fig. 1, a wireless communication system 100 is
illustrated in accordance with various embodiments presented herein. System 100 can
comprise a base station 102 that receives, transmits, repeats, efc., wireless
communication signals to a wireless terminal 104. Further, it is contemplated that

system 100 may include a plurality of base stations similar to base station 102 and/or a



strips...), optical disks (e.g., conpact disk (CD),
digital versatile disk (DVD)...), smart cards, and

wo b@slssrenory devices (e.g., card, stick, key PCT/US2007/083840

drive...). Additionally, various storage nedi a
descrlbed herein can represent_ one or nore devices
and/ or ot her machine- readabl® media for stori ng

| nf ion. The term "machi ne-readabl di unt can
?ﬁi‘j@ Wi ehoigEm iRl sEmilar e P! %tel‘wqagﬂ@s Basgafatign 402 can

YR PHSmA ShailBHl & 1GRRAPLRIR cacF bPHhiRE can in turn comprise a
contal ning, and/or carrying Instruction(s) and/o
plataity pHaBRjonRets essopm@dnmh signditgnsmissian whd Elcelstmn (eg.,
conmuni cat i g@ﬁ% em 100 is ilJustrat e[jwlln accor dance

DioetsSetsr Mt IS  Srmedplpions: demitiplexelss pipangsceic.), as

GANbe GIFIAtEE bR oRASIEIISE Atth®Brt 18dsct idtfon @ ShMESs a fixed station
transm ts, repeats etc. W rel ess conmuni cati on

sﬁc@wan@,blteo Wirgicsselcrsiaak Ki4rdan i, f_poaxarmupx geallular phore, a smart
nt earlTpa ?hgll‘p(ﬁlteld & &1&1{{{:&1 10% dB%.! nldgglfégﬁ)lgﬁ{ﬁ | t\Xce a

ase I oNs 'sim ase s’ta I'on

MIB&Q@&65§ 6BalRCTitidBrRAT4OR38#D A, 13d/pt Myad)th&rysuﬁﬁble deV1ce for
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mar t ni cati on.
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r [ [0063] Wreless termnal 104
agcounhﬁ% %l mg\r/r\nqltlahsoﬁgse station 102 (and/or

mosppr ate Ba&@ta&t@t lioam) furthér iacldayn bbowlr @nebler 16 and a
upl i nk channel _at any given nonent. The downlink
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6ORWRIcbRIimah@ S tomYrcARAS Webre@s RRNRE, WieMEs terminal 104 may alter an
associated power level a fixed (e.g., preset) and/or variable amount. The preset amounts
may be of variable size based on certain factors (e.g., frequency reuse factors, channel
conditions at different mobile stations). Further, wireless terminal verifier 108 may
transmit information as a function of a terminal identifier related to a wireless terminal
(e.g., wireless terminal 104) in one or more transmission units associated with a second

subset of transmission units. Moreover, one or more ON identifiers may be assigned to



associated with wireless term nal 104 (and/or any
di sparate wireless termnals). Further, power

w@emsosiiber 106 nay transmt power commands t oP@U/DE1063683840
termnal 104 to facilitate adjusting the power |evel.
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information associated with wireless
wireless terminal 104, and verification information comparator 110 may analyze
whether wireless terminal 104 employs appropriate resources associated with the
assigned identifier(s). According to other examples, verification information
comparator 110 may determine whether wireless terminal 104 is utilizing segments of

the DLPCCH allocated by base station 102 and/or whether base station 102 has

reclaimed resources (e.g., session ON ID) previously assigned to wireless terminal 104.



termnal 104 may be transmtted over the DLPCCH with a
subset of the power conmand transm ssions from power
w@omsosiiber 106. [0067] Wreless term nal 104 P&l/US2007/083840
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information is provided as binary load indicator data and is provided for both a serving

cell and broadcast to neighboring cells. The user equipment (UE) has access to both the
serving cell and non-serving neighbor cell’s load indicator data on a per subband basis,
which provides for a level of granularity that allows for more complete use of the

bandwidth, and more UE’s can operate at load within a given bandwidth.



resources. For exanple, in conventional systenms wth
single control every user within a given cell can
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that combines the above two solutions appropriately.
[0072] In the UE based approach, there are pros and cons of each solution. In
the neighbor cell based aspect, the UE can detect neighbor cell load quickly. However,
in asynchronous systems, the UE needs to maintain multiple fast fourier transform
(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).



mtigated to ensure cell-edge quality of service
(QS). Different systens enploy different forns of
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thought. In a network based sol ution, each cell
controls the transmt power spectral density (Tx PSD)
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based on the load factor for that subband rising above a pre-determined threshold value.

[0078] The preceding discussion focused on dividing bandwidth into subbands
for a given cell. It is to be understood that the disclosed aspects are not limited by this
example and includes other applications such as dividing a cell into sectors and then

dividing the sector bands into subbands.



relies on neighbor cell load information transmtted
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850, Ay diFomay 66/ d o i @ir@le%%t:é’s’s%oﬁ&@ ok BER stiont dEREnpIBS
sector 'bands 1nt'o subbands. WD 2008/ 058162
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conmun exc
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communi cation protocols (e. %’k@ the I nt ernet Protocol
(qnml?nalmh@ldc‘é@mm%wf%rﬁmer tigialigyy st em 300 may be
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an I ess ni cat ni ques.
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8% hetwork ?191&% 11. Network link 311 is connected to another intermediate network
node 312, which provides further connectivity to a plurality of access nodes 340, 340°,
340” via network links 341, 341°, 3417, respectively.

[0081] 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), (345°, 3477), (3457, 347”), respectively. In
synchronous systems, access links such as 345S and 347S may also be available. In

synchronous or asynchronous systems, end nodes may have the capability of



340, 340', 340" may be, e.g., wireless access routers
or base stations. Exenplary conmunication system 300
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xenplary ystem , eac ode

comunication s access n
346}, codd0l medhBismsSucllepii AR nas; s ibags Wpplehlls 3o control traffic as
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Exenpl a 0 i cati on system 300 is presented as a
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[mh her ejBwe b HReY witlf ?géc?glﬁlnﬁél%ﬁﬁiﬁbﬁs Ne1URikely to be power-

opol ogi es are 1 ntended Wi thin the scope of
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traffic unnecessarily inefficient.

[0085] An uplink load management mechanism is described which exploits
distinct uplink load operating level requirements for subbands, instead of a same
operation 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.



and type of end nodes, the nunber and type of Servers
and ot her Agents, the nunber and type of |inks, and
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| nrﬁgﬁlé#’ lilltsé% 1nput Iateslgé 4r an4d4 user 019[p Hedovich 4%% provide functionality that

allows a user to control end node 400 and applications (e.g., modules, programs,
routines, functions, efc.) that execute in memory 410 of end node 400.

[0090] Processor 404 may be under control of various modules (e.g., routines)
included in memory 410 and may control operation of end node 400 to perform various
signaling and processing as described herein. The modules included in memory 410 are
executed on startup or as called by other modules. Modules may exchange data,

information, and signals when executed. Modules may also share data and information



coupl ed together by a bus 406. Accordingly, various

conponents of end node 400 can exchange infornmation,
wae@satsennd data via bus 406. Conponents 404, P@DES2007/083840

410, 430, 440 of end node 400 may be | ocated inside a
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and signals when executed. Mddul es may al so share data
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data 414 incl'udes state information such
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gfd, %Eb,néyjoto% tl?eo aecrcgstsln% e gBO %n@? be located inside a housing 502.

[0094] Network/internetwork interface 520 provides a mechanism by which the
internal components of access node 500 can send and receive signals to/from external
devices and network nodes. Network/internetwork interface 520 includes a receiver
module 522 and a transmitter module 524 used for coupling access node 500 to other
network nodes (e.g., via copper wires or fiber optic lines). Wireless communication
interface 530 also provides a mechanism by which the internal components of access

node 500 can send and receive signals to/from external devices and network nodes (e.g.,



node. In particular, signaling/control data 414 may

i ncl ude configuration information 416 (e.g., end node
WO dwapsdisrati on i nformati on) and operational  PCT/US2007/083840

information 418 (e.g., information about current

processi ng state, status of pending responses, etc.).
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access no can exchange I nformation, signals
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Si20a1P FroM GFRS108cdRUIRH B EV Y BB drBR g stald §6RABE and retrieval.
conponents of access node 500 can send and receive
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ni sm oIl hJUuy Sl
[@gZFSOO cgry%nser%e%%gﬁrnlécel v@qsﬁogﬁgﬁ 2&5@%}% ?ngrlﬁgggt% r algItO/ﬁom
celnaies oaerdvindtssepmmdiasiof entgrface\SB0 200 &/ 6@ 16Rer network nodes
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Wirv&@k a8 figuration information for basic network communications.
Signaling/Control module 514 may access and/or modify Signaling/Control data 515.
[0098] Memory 510 may additionally include a unique identification (ID)
assigner module 540, an ON identification (ID) assigner module 542, a power controller
module 544, and/or a wireless terminal (WT) verifier module 546. It is to be

appreciated that unique ID assigner module 540, ON ID assigner module 542, power

controller module 544, and/or WT verifier module 546 may store and/or retrieve



comuni cati on channel s). [0095] Processor 504 may be
under control of various nodules (e.g., routines)
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executed on startup or as cal4&d by ot her nodul es that
may .be present in nmenory_510. Modul es jmay exchan
tabeated Apig TR AN MARQE? %ﬁ@%@ﬁl%&é@&@@a@rmﬁﬁ&w may
AR atcd (SAnRRRHEHRE Re. gpg*crar%mg%é o WRERIRX RemtiRd- ORVID
way of exanple, nmenory 510 of ~ access node 500 nay
angnadeodulSta emayrnsge ae N dodtifier t& 4 Jvigdas &erminal while the

Si. gpal j ng/ Control . | e, 514. Correspondi,ng tqQ each )
SRR BT ngE0 i g B R siss ol BT RE AR G g o8 ansit

SARNBOL infRidtiSd B ARdelcfeePhi@nRl Wrd/cEpBt fBHuld 348 may enable
515. [0096] State Managenment Mdul e 512 controls the

pebdlingsiviglcsftempnairgleted isfogmatian ragransmessipodad. or

PSP, R SR S S PR eeon

imnsinancell ®dlofko de célBhsrepi st Db yaY $c@vics leh 683 had f@ghbor cells
e or_ part e state, or the |ocation o

st at of th ) f the
ek Ot 08B hdde 284 8@ Tihesancoehhgr pells ase pdiagankter cell 652. These

' t e ) S
Dbt B ol S o VRO T B S PupE MY GATOR cell may
&t gupadsemgd Bpatdesd nadeddl end itd neighbaere 680,tdde, ©130 644,146 gind 646.
signhals to/from dn S r wreless, .
Bhivts Cifossr (3i0ery 32%g5§8&aa4§¥36p¥i b i orddp FRuipment
0 WMIER aRERNRI dtdd BdeTRETMOL Kerk B 6Y fh%(‘c%ll%g@ ifffie cell 650 is

necessary for other operations such as basic wreless
fthempeiniaoy pravetenof fesommetgionthetJE eAccordingriabi agieCoritthoturrent

S R SRl R AP P B o
RAEB Hatié A6t dadBr QGRRINEIINR T(Kinﬁﬁr' AkLsttdadoaN Mﬁe 253 ﬁelﬁ@y
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t is to be appreciated that 'uni que assi gner
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b¢ frocsatitcd(noeshiwmal i dentifier (e.g., scranbling mask)
Eﬂ%lﬁl]Wi rel ﬁ%tserrtmezgr IEEV\I? ‘?0' FI(Q\} , IalllD exemplary aspect of inter-cell interference
mitigation is presented. In cell 750, end nodes 770 and 760 use subbands 1 and 2 as
represented by the subband load indicator 790. For that same frequency band, also used
in cell 751, the subband load indicator 791 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
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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.

[00104] An embodiment f the methodology can employ an artificial intelligence
techniques to facilitate automatically performing various aspects (e.g., transitioning

communications resources, analyzing resources, extrinsic information, user/UE state,
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rality_of,cells. [,00104 . enbogdi. f.the..
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f'u%%ﬁén%’izitlﬁ 1% Snnection with aspects described herein, at 910, the UE looks to

neighboring cells for conflicting sub-band load indicator data. At 912, a determination
is made regarding whether or not a conflict exists as a function of respective sub-band

load indicator data. If a conflict does exist, the UE reduces power level to mitigate
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sub- band assi gnnments, power |evel setting) as
waele®snsdierl herein. Moreover, inference based BCHEN®87/083840
can be enployed to facilitate inferring intended
actions to be perforned at a given tine and state.
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capadiilitips, ahmprece:samelteédsctm lﬂh@wtholreetgcuUﬁgoolkm thryservmg cell for

di.vidin dthjnto spective .sub-
RsRBE Rang s B oI ER AT s Sp g B AN e Te g, faser
AG PRI 6l aStcERIM ALIBALIrQ el Mondantd B olf&NedBSectWSréin the
result, overall systemresource utilization as well

neighbar eellk Bpt othert leystaapeiie &Frbethg Qi 6 ol sell pervide thenext! binary

.Lu%%%lg(? ioag Idg"\[‘a t?aﬂgrkl t%éﬁtf{o% 19) 2 saseft]YigE -Cll{f X&ak&%@%@&%@?@%bé Backhaul

accordanc I'ouUs ~aspec

amngln e Bitlﬁér)paﬁf chellggel Ved daya ger yslebaRbligioptitid.andta comparison
a determnation or identification is made as to
Wégﬁeéhﬂw%méﬁﬁdﬁWﬁrtles/functlonal|t|es of the UE. If

E is : :
(083051, 3 e b0 PhePASAARRNES S fin Fleure 7 wilLprovide the
Uirwitlotiwaodisolf dieotien tmatalee atlmt stop 1022 erori2dotittomctstatdd room for
sub- aSSI ment.s at wever t he UE does
B’BE%@E&PPE@PP%F Brntsy ‘a?éld%fg? a gUﬁ’&P?‘b‘Iﬁ"&ﬁﬂ%l es in
EJWi'i‘@]Ct i onTmsthn BS P&ftSted SR Fleﬁijesfquﬁidhz Athi AP owk R less

| ooks to neighboring cells“for conflicting
mlvbstb.‘a)ndeﬂtma@ll dltediatimesorinddGal 1, Aporpgtart léO%leh@UElrncaeuve@ the
not a %onfl

%‘er}q&ﬁ ggl]l P{g%plepélg%wﬁf quirtga BerEIg &ell ype rnandates Xhes(tjﬁ sFext 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.

[00111] In FIG. 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



| oad indicator data. If a conflict does exist, the UE
reduces power level to mtigate WO 2008/ 058162
wEQNBFIED7/ 083840 26 interference it may cauBEr/USF007/083840
is determned that a conflict does not exist, at 914,
the UE maintains power |evel, [00108] FIG 10
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ccordance MAth arious aspects. The manage
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process proceed to 1012 where capabllltles of the UE
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&ﬁ{ahcéi %t@ff&‘eﬁ’éb mﬂ%‘aﬂ&b %adq?élinck ad) dal YRLA ge aRpaines

directly fromthe" nei'ghbor cel For other Tess
eapabl & b, bapds hs 4 0metiow b afbinity them’c@vhdzmoth@e cxovgk, an
oad data transm 'S .
%t}r{}’izﬁtéo%%gfmﬁg%g oBTRIONEE FHYGEGA eili-?énﬁeéc?ﬁﬂ Eﬁ pmployed in
ERBERIn with aQidnintd Atikewik %xﬁiﬂ@@rlﬁfolrﬁ&@fﬂorg?t Og"l eﬁh@'[ronrnental

sub-band i s obtai ned and a conpari son 20 then
teators, @k@fer@n%eQOIS(mlmg}er Arcfernness poisipmer jnkirgn fstorical

RREL ) 53 5B APV gl P08, 5360 o

&ﬁ&%anmhgmﬁnﬁeaseﬁoﬁxpunﬁﬁyofamge UE operatlng in the
di fferent subbands of a given bandw dth. [00110] This
13e confprpprent W Ohtraky splrbandiassigaments. 4 cORNORSRts! 310

bl d SR Sub- rb%?dé'%&l ﬁ%ﬁ%&& ORfbord gceeglg ?é %V{‘aosa bl J[ ?st]ai!lons or

upon start elve ervi g ce
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the UE s n 1118. e t he i re bandw dth )
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Ui ghkdod 606k RRoniteligh kgl icield &t&ﬂﬂle@q%%&%qﬂic@ehgﬁ with
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mSpfrod; tesub-lehind @stigromentecqmpdienykl lﬁg;emsrpommbmfca‘mangn to

i e SRR e R AR 4t o Dfererence due
ﬂ)Cthé' abifli¥t, for example. If no conflict exists, component 1318 send control
information to the UEs to maintain power level.
[00114] 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



are not) for the UE is dictated and either 1122 or

1124 will then be taken. [00111] In FIG 12, the UE at
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AR I SRS - —
fRicthladcsiBOMRY is ugddel the subband assignment for a served UE is not loaded in
an adjacent cell. 1618 serves as a data store.

[00117] 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.
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eesca sl gabridmentegrpiaicaded toembrasell ek akicrpiiens. megifications and
|

SRSRPAALHIT i ARNPEY 54 SO of e BHRRAN a0 FRARGRIore. 0

thelcknarhdt thongrorténtludcst@Busod dracicas the dettilodddsdription or the

trics . to served UEs anent 1610 receive
E%Sa%dli 2 lsnlatepﬂ%ffwfbﬁqugﬂy%waw rsgm?ae&%a A
ser vedﬁ%E & oaﬂasgcé hﬁ"ﬁﬁgadj acgﬁfé}é ePWl Jt%llsglogal word ina
clemponent for reduci ng power spectral density for the
UE when t he subband assignnent for a served UE is
| oaded in an adjacent cell while 1616 is a conponent
for maintaining UE power



spectral density and is used if the subband assi gnnent

for a served UE is not |oaded in an adjacent cell
waews/ossasyes as a data store. [00117] FIG 17 PCT/US2007/083840

illustrates a UE based comruni cati on system 1700. 1702

is a conmponent for receivin subband | oad netric

i nformati on from adj acent cel 1704 is a conponent
for determ ning the source of adjacent subband | oad
nmetrics (e.g. directly fromthe adjacent cell, from

the serving cell through thkg pgagkhaul channel). 1706
is a conponent for determ ning the | oaded/ not | oaded
state of the subband | oad netrics. WO 2008/ 058162
5&;/US§807/083840 29 Component 1708 is a conponent

& assigned transmit power spectral density
for UE for which it has been determ ned that the
assi gned subband is |oaded in an adjacent cel
Eonpofenethad that frgilitates interanll ansifeyrece mmﬁtsmtcomm@ng
spect en r t [00118]
It caﬁ th % %mu%%éﬁééga ﬁafﬁb %ﬁ%%ygre90|ng t hat
by s upmdidimgia R@d nanevérdspondib Ot @speed l04d pstifiridandl® «jacent
nmore granul ar tuning of UE power-I|evel can be

ki eved as conpared to conventional schemes. As a

result, overall systemresource utilization as well
as inter-cell interference mtigation is facilitated.
£.0011%he method of ofaimdr eormpridiegre n¢l Abroadcastitpetht éedinherie s

ggigg&ggg%gg%ﬁ#g%gﬁ%ﬂﬁgWW@gg nggg“g%§hﬂﬁ§g%%erform

the functions described herein. The software codes
may be stored in menory units and executed by '
broce§b@n@ﬂMGWéChundrynunmmnmaydb@mhmp$@m£mmé@MMhuhbn

t he progessor,.or ., extern tq & he es i n which
tor PO RS iR P Ao OGBS L he

processor via various nmeans as is known in the art.

00120] What has been descri bed above |ncludes

x anpleemgthodeé clotm dpeemprsigidi ment s. is, of

cours [ T elvable

o S B PSR T

pur pog&srngihindehe isbbbag d tabegrah @t €seddchadddE is loaded in an adjacent
enbodi nents, but one of ordinary skill in the art may
?@Eognize that many further conbinations and

per mu .
Recor TabiRBTs bRl UBARIRALAIBALA 851 PASAL Hofmed qubband i
kmdahhnace all such alterations, nodifications and
variations that fall thin the s |r| and s

the appBtdRged %%Sﬁlgne%m%? PRI SPecgra GWt&fftggﬁssegﬁlgfi subban
et igane. " i ncludes” is used in either the detailed
description or the clains, such termis intended to

be i nclusive in a nmanner S|n1lar to the term

ﬁ'gln.gr 3 tﬁgd gorﬁ%ﬁgs Egﬁlg}n %%Jpgn ;‘43% hé meglo\(w:omprlsmg

receiving adjacent cell load metric per subband,

o

determining if adjacent cell load metric per subband is received from serving

cell or adjacent cell;

determining if the assigned subband is loaded in the adjacent cell;

reducing an assigned transmit power spectral density if determined that the
assigned subband is loaded in adjacent cell and the adjacent cell load metric is received

from the adjacent cell; and



claim WD 2008/ 058162 PCT/ US2007/083840 30 CLAI M5
What is clained is: 1. A nethod that facilitates

WO piosnssi1el | interference mitigation, conprisi NBCT/US2007/083840

dividing a cell bandwidth into a plurality of

subbands; and providing a load netric corresponding to
observed | oad per subband to %Hjacent cells. 2. The

met hod of claim11, conprising a cell broadcasting.the

| oad FEYAIBING @B AP eIt Sg BVt $Pe6 Rl dspabr ) dareriagd tha the

P&IonsybhARAd {Hot &3P FLRRARE: ccB-and e Jﬂﬁzﬁ&ﬁfjce@lflo&d RAkfc is

1, conprising a cell broadcasting the 'oad netric
oworeived fomdhagdiaocnadglacent | oad per subband for each
subband. 4. The nmethod of claim 1, conprising:
receiving load netric per subband fromthe adjacent

gel | s: dehemnBHydng cldimtsh Gorﬁﬁtbﬁﬁg‘ﬂlaﬁﬁﬁhﬁr@ B ssfgREd Bansmit power
served UE is |oaded in an adjacent cell; reducing the
spesirgirisasity ddsterminpd et theppdiacenf| ce dorsl metricfis repeived from the
gssig%gg subband is |oaded; and maintaining the

2551 ged transmit power spectral density if the

assi gned subband is not |oaded. 5. A nethod for UE
based comuni cation system the nethod conpri sing:
fecei 0 W@EPaET sgadable storpee mediumehing Peied shppngpmputer readable

Hﬁﬁ&&ﬂ%@hﬂgmbgnﬁg%qggg%nﬁﬁkéﬁload metric per subband

I'S recelve rom Servi ng | or adjacent cell
det er dividimga céll bdrelwadthingoeplsubiyarfdubisandgaddd i n t he

adj acent . cel | ; reducji ng an assigned transmt power :
spect Providing, gil?%;i metrig COHPSROR gg(p] g?se(\f?gqogs%qréﬁl\g@nd to adjacent

syRband is | oaded in adjacent cell and the adjacent
cell load netric is received fromthe adjacent cell
and WO 2008/ 058162 PCT/ US2007/ 083840 31 mmi ntai ni ng

' d t ] tral density i
Bet or mrogapyiEt idnete SOEEG nEBCELAGUAE"T Bokibe Sloseibareen
asthpaetad®ld ingiettibhefrdbiaeRAlcHEahE tHeassh MBliciSrrksponding to its

own observed load per subband for each subband.

9. The computer readable storage medium of claim 7, having stored thercon
computer readable instructions for cell broadcasting the load metric corresponding to

adjacent load per subband for each subband.

10. The computer readable storage medium of claim 7, having stored thercon
computer readable instructions for performing acts comprising:

receiving load metric per subband from the adjacent cells;

determining if the subband assignment for a served UE is loaded in an adjacent
cell;

reducing the assigned transmit power spectral density if the assigned subband is
loaded; and

maintaining the assigned transmit power spectral density if the assigned subband

is not loaded.



received fromthe adjacent cell. 6. The nethod of

claimb5, conprising maintaining the assigned transmt
w@omessispectral density if determ ned that thRCT/US2007/083840

adj acent cell load netric is received fromthe

serving cell. 7. A conputer readable storage nedi um

havi ng stored thereon conputé?zreadable i nstructions

for performng acts conprisjing: dividing a cel

kbndmﬁoqoﬁlnuﬁtréeﬁablﬁm%@me Pms%%ﬁgﬁegéhﬁae%} SRt geadable

PhstrRA YR efroRRinb G RABAIpRGinE0 Observed |oad per

subband to adjacent cells. 3. The conputer readable

st or ageciveg admcofit aelldoat Mgtria et supbsidr ed t her eon

comput.er r.eadapl e i nstructions. for |1 ,broadcastin .
Che 1 Bermamien b Gasenbptif Moo o 8o SRLERE kA dervine
| oad parosidplancteflor each subband. 9. The conputer
readabl e storage nediumof claim?7, stored

havi n
t her eée¢fcrnaipimgut be apegvdisbbbandgs loaded imrike ﬂ(%’ peepefdll;
broadcast.ing the | tric correspondin .
aci actarcbg Boried i ob e kR NA S Geping e e
el siibbasddabi®dsh adjaget Bldhntmheadjat&it kelT loabavdtigis received
stored thereon conputer readable instructions for
pemsthe adingenaedls aBdnpri si ng: receiving | oad netric per
subbapd: £.r: ' IS r 43 o '
subban AL 3 ARl Hol S R (S dbientid that the
agdjgmeé pibbaae id not texded imgljddest @dlsing nkedadja@nsel it logpbmetric is
spe_ctr?l {I%SnSi'té/ i f the assigned subband is | oaded;
eevadiRmdhe pdigcaheclhissi gned transmit power spectral
density if the assigned subband is not |oaded. WO
2008/ 058162 PCT/ US2007/ 083840 32 11. A conputer
t2adabhecahprtayeadabtl tonagheeing sf daiedl , heviegstored thereon

co u[ter %?d.abl e . instructions gor erf?rm' ng acts 1
EOpt Frsfie?%a. G HORY O AR NES FF‘SSE%% BRI ROYE spectra
8RR tBfiRIdthat tRYadjhccat i ACIBAd netid is k@R clBioht theREMing cell.
subband is received fromserving cell or adjacent

cel I, determ ni ng. i f the assigned subband is |oaded in
Wect PubGRtor Y cke B HEHTr DR BRRPERFS OIBASTL Pover

dividing a cell bandwidth into a plurality of subbands; and
providing a load metric corresponding to observed load per subband to adjacent

cells.

14.  The processor of claim 13 that executes code for cell broadcasting the load

metric corresponding to its own observed load per subband for each subband.

15.  The processor of claim 13 that executes code for cell broadcasting the load

metric corresponding to adjacent load per subband for each subband.

16. The processor of claim 13 that executes code for performing acts comprising:
receiving load metric per subband from the adjacent cells;
determining if the subband assignment for a served UE is loaded in an adjacent

cell;



assi gned subband is | oaded in adjacent cell and the

adj acent cell load netric is received fromthe
w@oejoaossts2 cel | ; and mai ntai ni ng an assi gned t reCEOBE1007/083840

power spectral density if determ ned that the

assi gned subband is not |oaded in adjacent cell and

t he adj acent cell | oad metric>ds received fromthe

adj acent cell. 12. The conputer readabl e storage :

medi uFRIBFINE (g atsigned BRSPS ﬁ%@tr@ﬂ@?néks}ﬁ i @8&5&}%@1 subband is

[aadalhg instructions for maintaining the assigned

transmt power spectral density if determ ned that

t he athaad®ningdled dssigoaditramsiif powe speatel dawity nfohe assegned subband

S§k¥k£ﬁ? ell. 13. A processor that executes code for

b r'hg acts conprising: dividing a cell bandw dth

into a plurality of subbands; and providing a | oad

nmetric corresponding to observed | oad per subband to

§08j acArrocesedr|tat ciecutcpeedp fasperfauningfacisicamprisidgt hat

execut es. code.for cell broadcasti .he load netric

corre%%%ﬁgﬁﬁgypgmnglgﬁﬁﬂg]géFgégg%g%d per subband for

each getbbanthg ifl&djacBhcdirlosemseic [k sehtahiisk3cditiat from serving

executes code for cell broadcasting the load netric

cor r espbeicidingeriseldj acent 1 oad per subband for each

subb a?éjtem}iﬁin]g-li—f]ﬁle Qgﬁé%%%ﬁﬁba(ﬁfd i€1@hdA th3nd Q@Lea ’é@éifft es

code for performng acts conprising: recelving l'oad

nmet r i ;edpeing aubisadnatdftraosmit pewadspacteaitdeaetyl i$ determined that the

determining if the subband assignnent for served UE |
PSianG s lsa!ﬁafi,}&j Haegﬂﬁ@nt el Pr,mg pedieur e iogg mettic i reccived
RGH thS29974983B4R¢ 33 reducing the assigned transmit

power spectral density if the assigned subband is
| oadedpingnningnnpsagredripnsing passi gpeettaltdeasignif defgommed that the

spectral, .density.if the assigned bband | s not .
Pl Sunpsnd R ol staded B fiZe el tec i lisgal fflbid metric s
REENOd FoRGhaadjsc&@BRII sing: receiving adj acent cel
| oad netric per subband; determning if adjacent cel

| oad netric per subband is received fromserving cel
P ad*r@é@!&%es%ﬁ&f o867 ¢ t”éx%??t'_el c&agefoﬁ%ﬁfn%%%ﬂ fHeoRand.q
IS | oadéd T'h e adj acent CellT;” reducing an a%5|gne§
tri@nsE W@ PEitras pasity af dakanshddythatftheedjedont agtlohd aletridie
assj gned subband is | oaded in adjacent cell and the
wapiyed fomcee pervigdchetric is recei ved

19.  An apparatus, comprising:

a storage medium, comprising computer executable instructions stored thereon
for carrying out the following acts;

dividing a cell bandwidth into a plurality of subbands; and

providing a load metric corresponding to observed load per subband to adjacent
cells; and

a processor that executes the computer executable instructions.

20. The apparatus of claim 19, the storage medium having stored thereon computer
readable instructions for cell broadcasting the load metric corresponding to its own

observed load per subband for each subband.



fromthe adjacent cell; and maintai ning an assi gned
transmt power spectral density if determ ned that the
w@®sgsEa subband i s not | oaded in adj acent cePCT/EHBIH07/083840
the adjacent cell load netric is received fromthe
adj acent cell. 18. The processor of claim 17 that
execut es code for maintaini ngd he assigned transmt
ower spectral density if determ ned that the adjacent
ebI1 TSy of Glam 9 ths SoTaes MoshimHa iy §91i¢) theggqn, computer
feadatN0 i RRRA AL Y ceﬁ%d'c%tﬂ% thoad RlAAEHRIMHUing to adjacent
conprising conputer executable instructions stored
tdag pensubbimt for azahysuhbarolut t he fol | owi ng acts; dividing
a cell bandwidth into a plurality of subbands; and
providing a load nmetric corresponding to observed | oad
per syhbagfrdtes GhlAReNy, thecs%ﬂa%é mediEdnPhRiRCLSS hdr it computer
executes the conputer executable instructions. 20. The
mepahlainggueions ffer perfogningretssosmpagegnedi um havi ng
stored thereon uter ..r able inpstr fons for
cel | BroaieiRl FETR Pt aRRR Be R AEI g To i1
own gaseiviag if dadulRind sskdansht fera Raedd (SEIandbd iM&h adjacent
2008/ 058162 PCT/ US2007/ 083840 34 21. The apparatus of
e4lhi m 19, the storage nedi um havi ng stored thereon
conpu : e | j :
tho | 5ageinERRRNEed ARLEHAINA Rl B8y WREES ALY Cbband i
kuabdkhaddf or each subband. 22. The apparatus of claim

19, the, st.orage nedi um havi.ng stored er eon. conput er

r eadama@tqlﬂ@g%a&%%ﬁgﬂrmmﬁb %@rﬁp?@railg?@l% P ?@F%d subband
[Sofiis® | oad netric per subband fromthe adjacent

cells; determning if the subband assignnent for a

served UE is |oaded in an adjacent cell; reducing the
gisigned traﬁfnitlﬁomer spectral density if the

si ghBdPRYBYSHE S N8aded: and mai nt ai ni ng t he

assi gpeMrdge dnsiMrh, QRVRIsinERIeIPuR cHENSIHIYinktrudtidfs stored thereon
assi gned subband is not 1oaded. 23. An appar at us,

tooepity g oyt the fellayiagectsedi um conpri si ng conput er
exec u%e%?i'v?ngi argi?a}creﬁ!tcctehqgasd I %gr §u'i>%5&8 n

determining if adjacent cell load metric per subband is received from serving

cell or adjacent cell;

determining if the assigned subband is loaded in the adjacent cell;

reducing an assigned transmit power spectral density if determined that the
assigned subband is loaded in adjacent cell and the adjacent cell load metric is received
from the adjacent cell;

maintaining an assigned transmit power spectral density if determined that the
assigned subband is not loaded in adjacent cell and the adjacent cell load metric is
received from the adjacent cell; and

a processor that executes the computer executable instructions.

24. The apparatus of claim 23, the storage medium having stored thereon computer
readable instructions for maintaining the assigned transmit power spectral density if

determined that the adjacent cell load metric is received from the serving cell



for carrying out the follow ng acts: receiving

adj acent cell load netric per subband; determning if
wW@eos8o88162 cel | | oad netric per subband is receP@BUSIOTOR3840
serving cell or adjacent cell; determning if the

assi gned subband is | oaded in the adjacent cell;
reduci ng an assi gned transm't ower spectral density

f determned t assj gned subband is | oaded in
g%‘] acenysEm tﬂ 'afh%} 1faFFé 134§5- 8?:1 errgé?qcelnﬁgﬁatw@t ForEphgns:
recei yRehs fof BMdiRea adi %ﬁWldtﬁ‘?Mo’a C}gﬁ('aﬁ{yadfr&hﬂlﬁhn@@ and

assigned transmt power spectral sity it determ ned
t hat treens fas pioyrkog subdhmdricsorrespohdiagdéal obserad]laakpdr subband
cealé{iﬂ antd L{he adj acent cell load nmetric is received
& acent cell; and a processor that executes
t he conputer execut abl e instructions. 24. The
paratus of claim 23, the storage nedi um havi ng
g or edihe systaswnl @@Wp&i @Omprisiag aiiags fmsﬂl ibtqaud@mng the load metric

mai n he a r
FELSPRUEN® Rl SRR A RO aP TP BER A o
netric is recelvedfromthe serV|ng cell WO

2008/ 058162 PCT/ US2007/083840 35 25. A systemt

t hat
2hci | Thapwstem af dping &3, |compriging encant for ekl bg&fiwﬁng the load metric
ndwi dth into

R R R S A
Ioad netrlc correspondi ng to observed | oad per subband
ég ad cent ce#} S. f? F tem of cl aim 25,

rrp W@t%a dainy S, it rt?P HE'"8t i ng the | oad netric
corr eﬁl%%k%p&cglglﬂ léa@fﬂ@trfékb%? EN&QnJi adfh e ﬁdﬁ%}x@%&@s for

each subband 7. "The system of claim 25, conprising
meansmkanrs foeﬂﬁﬂmmmgaﬁ&ne|snkgj3atnt1@.s$gtaden'ré¢1ra ssrved UE is loaded in an
c(ﬁrreﬁgequl ng to adjacent | oad per subband for each

UBBEhE " 28. The system of claim 25, further

conpr yghilfor FARAAGIRg HIQS askigh&l Mthmiehil RAekr RB&didal d@RIty if the assigned
subband fromthe adjacent cells; nmeans for determ ning

pybbemdisdostsdnndassi gnnent for a served UE is |oaded in
an agfe%%efg{* m%?ntilmnm%ﬁe{] g’s&%ﬁ d {I‘gIgS%?lJ[ Eﬁwérrﬁgecqrsasf d%ﬂﬁg if the

transm ower spec

sssighzaméubtﬁndicsadﬁ%adamd means for mai nt ai ni ng the
assigned transmt power spectral density if the
assi gned subband is not | oaded.

29. A system for UE based communication control, comprising:

means for receiving adjacent cell load metric per subband;

means for determining if adjacent cell load metric per subband is received from

serving cell or adjacent cell;

means for determining if the assigned subband is loaded in the adjacent cell;

means for reducing an assigned transmit power spectral density if determined
that the assigned subband is loaded in adjacent cell and the adjacent cell load metric is
received from the adjacent cell; and

means for maintaining an assigned transmit power spectral density if determined
that the assigned subband is not loaded in adjacent cell and the adjacent cell load metric

is received from the adjacent cell.



29. A system for UE based comrunication control,

conprising: neans for receiving adjacent cell |oad
woredosossiper subband; neans for determning if BC/ES®NT/083840

cell load nmetric per subband is received from serving

cell or adjacent cell; neans for determning if the

assi gned subband is | oaded i P& he adj acent cell

neans for_ reduci ng an assigned transm_t paower spectra

density iThe getean ﬁ? Hagn 29y sl 4acang A dny pi3puRgthe gssigned

IBRAREderdPL RGP Blnse it dithif LN AGhAGHMenf B 1oh@Abiric s

netricis ecel ve romthe adjacent "cell; and neans

feoeivadimimathasergingreedssi gned transmt power spectra

density if determ ned that the assigned subband is

not | oaded in adjacent cell and the adjacent cell |oad

metric is received fromthe adjacent cell. WO

2008/ 058162 PCT/ US2007/ 083840 36 30. The system of

claim?29, conprising neans for maintaining the

assigned transmt power spectral density if

determ ned that the adjacent cell |load netric is

received fromthe serving cell



