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1 RESTRI CTlI VE REUSE FORA W RELESS COVMUNI CATI ONSYSTEM
Claimof Priority under 35 U.S.C. 119 [0001] This

w@ppbioernss on clainms priority to U S. Provisi onedT/Ps1084036285

Application Serial No.60/516,3558, filed Cctober 30,
2003, and assigned to the assignee hereof and hereby
expressly incorporated by reference herein. BACKGROUND
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communi cation system |I1l. Background [0003] A wireless
mul ti pl e-access system can concurrently support

comuni cation for nmultiple wireless termnals on the
forward and reverse links. The forward link (or

downl i nk) ref er sClaimtdf@rivrityumidern8s &nS.JA. §k19 r om base
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simul taneously transmt data on the reverse |ink

axpiessty meomporateddat refevencefhereimr ward | i nk. This may be

achi eved by nmultiplexing the data transm ssions on

each link to be orthogonal to one another in tine,
frequency, and/or code CKG ﬁﬁl\?)t hogonal ity

ensures that the data tlglgnsm slé on for each term nal

gJoes pqdigi nterfere with the data transm ssions for

other termnals. [0004] A multiple-access system

t ypi cal | Thepresenhimyentinl relategigencrallito qoaprayrieation; ansknore

r ef 0.a.,hase st.at.ion and/or its. cover area ..

e Ticalt 10 e ERathBb R £ PHe Rl HhRipfoHEERLEh fagon system.
Data transmi ssions for termnals in the sane cell may

be sent using orthogonal nultiplexing to avoid

TL.nt r Backéoundnt er f er ence. However, data transm ssions

for ternnal in di.f.ferent cells may not ,be ..
or t hogor MR ArfiLiFesres SSmb St ey oqes gpmmunication
@&%ﬁnﬁl‘ﬁ?lé Wind16ds t&@lihals binHRITHRY 28 6fd Foverse ke Tieeotward link (or
The inter-cell interference may significantly degrade
dewhbnkygeises tb dhe epmunipatiind s hasectationpiqgrminals, and the
ohservi hi_gh | f i fer. 0, ! .
PERER R oLt Fof6s B B cbRSICELEH il frobtdsinall % baso stations.
OGP témfifiAghan sinilRusEsBoReRRitdaes @bthe fetersdl ink and/or receive

frequenc¥ bands available in_ the systemare used in _ .
dateen the forward link. This may be achieved by multiplexing the data transmissions

on each link to be orthogonal to one another in time, frequency, and/or code domain.

The orthogonality ensures that the data transmission for each terminal does not interfere
with the data transmissions for other terminals.

A multiple-access system typically has many cells, where the term “cell” can
refer to a base station and/or its coverage area depending on the context in which the
term is used. Data transmissions for terminals in the same cell may be sent using
orthogonal multiplexing to avoid “intra-cell” interference. However, data transmissions
for terminals in different cells may not be orthogonalized, in which case each terminal
would observe “inter-cell” interference from other cells. The inter-cell interference may
significantly degrade performance for certain disadvantaged terminals observing high

levels of interference.
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cell. For exanple, a systemmay enploy a 7-cell reuse

pattern and a reuse factor of K= . For this system
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equal frequency bands, and eagh cell in a 7-cel
cluster is assigned one of the seven frequency bands.
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interferer,to a given user,u nma e .a base station (o

upeokthe Wéﬁﬂ& lej sarﬁtymdﬁsw igee a@érceklaﬁalt Igto rw&bsefractwn of the
ob&%ﬂsy aivi, al so be a strong interferer to other
users. strong Interference entity for user u may be
a st r ongllent¢ srthaefore € aesi inghdargforitevhergues redudeantas-eell

and/ or .a stron |nterferee observi ng hi gh
PFTPRACIA 2ANIP STt ADET, user u. Strong
|nterference entities (or interferers/interferees, or
sinply, interferers/ees) for each user may be
identified as descri bed BRUMMARYs are al |l ocated
systemresources (e.g.,_ frequency subbands) that are
or t hogonBichpigueiossligiertly pid erae ucgtm’r@ffgrence from strong interferers
LNt erf ri
i) twrllréegasse Elch galtc nslt}}(%%%lsﬁér&é&ggﬁ ﬁ%&% A[] élﬁte%reer to a given
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systens and for both the forward and reverse |ink
[téeorg]nav lsabeartions Hiencrer tOrOélser PP HStieBg %erf%ms entity for
I

ER ETbEE sk AR T Ral e Mef a3 AP r AR IS tone
(itpriares ebsenfing hnghlmidﬁ'ereﬁmebﬂnmn os duhttuser 2 Hivongintevfeadned entities
to the users |n the cell/secfor sabl e set .and .
R REP TRt 0 STl RT3 S0 ook BSes P g dncptitied as
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uBdefot ©4RNGSvifdlBs{diéhs ad Rt BERARE fBward and reverse links.

In an embodiment of restrictive reuse, each cell/sector is assigned (1) a set of
usable subbands that may be allocated to users in the cell/sector and (2) a set of
forbidden subbands that are not allocated to the users in the cell/sector. The usable set
and the forbidden set for each cell/sector are orthogonal to one other. The usable set for
each cell/sector also overlaps the forbidden set for each neighboring cell/sector. A

given user u in a cell/sector x may be allocated subbands in the usable set for that cell/



cell/sector y, then user u nmay be all ocated subbands
froma "restricted" set that contains subbands
WO pbeds i n both the usabl e set for cell/sectPCT/KSHNH036285
the forbidden set for cell/segtor”. User u would then
observe (cause) no interference from (to) cell/sector;
r

T B B o o Ry Sigtboring
selb/sextar yr theh nserty may heglldseted stibbadds from a\restdcted” set that contains
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DESCRI PTI ON OF THE DRAW NGS [ 0010] The features and

piace the sybbandeallcatedrie upervicaie msmbars af thetoshidderpiegnot used by
f h_bel
mﬁggécf&t Thd %hlgl%%dgns%ﬁ o%qn:gfl?] C(H}&'}dgg th 3‘?01d n%r%%nc(eg o

hidi@léﬁé@h‘@ﬁﬁgdenggmrgrs identify correspond| ngly
t hr oughout and wherein: [0011] FIG . 1 shows a wireless

[0009] i ti pl eYaiE espestsARd smbadinsntsgithe pventiamars descabed fyrther
Fg( q? E,a sectorized cell and its nodel, respectively;
§ ?ﬂy G 3 shows an exenpl ary mJItl-ceII | ayout
with 3-sector cells; [0014] FIG 4 shows three
i.dden sets for three sectors 0015]

2es Thr E%gﬁﬁ%’sln@mmmww FR BRAWINGS: b

sets for a cto 016 | G 6. shows

[0010] ) i ng 1B e”‘“fe Pﬂﬁl hﬁ Jst}E%Bﬁ‘?ﬁe% éqvgntufrbw%ecgﬁaégnor?/&pparent
HRROME QetdieBawtigtich st FdrtBelein whbn taRkeh i&HgnctiBn ith the
cluster of seven sectors and non-interference patterns

fAewingsriaevhagh likeerefpsencs chpmees]identidy cresnondingly fhrougont and
(V% reﬂ“ ocati ng subbands to users with restrictive
reuse; [0019] FIG 9 shows a bl ock diagram of a

[0011]  transni tRIGNY skews & WireRESmGH2OhcdetsGonghavibatdnlilysiei;
diagram of a receiving entity. DETAI LED DESCRI PTI ON

[0012] [ 0021] THESwSA@nd 8§eﬁhevva?f§¢¢ton§e%%e@oﬁlﬂéwénweﬂ gespeglively;

[0013] Aﬁ;“é'ngo 18233 o@%ﬁggeﬁgﬂéﬂgzlg@f%gﬂ é&rﬁuhk §ts%<%% Odits;

[0014] "exenpl HIG: 4|showmﬂ1rafmeﬂamfmg forblddhemsafa:st}rraeestcaﬁs

f dvant th nmbodi t
[0015] Sggl SL; eFiG%gégéli{r%gg% B éw%&@r@?ﬁ%q: %ngorelstlr*lrgtgd S’set(s:) Ebr a sector;

[0016] Mul tipl erACERRSWS ég@fdr%hrﬁﬂ 12E8 404 deﬁys%ﬁéﬁd]sg{%

i ncl udes a nunber of base statiohs 110 t at support
[0017] comuni dGSoRAftlamough 7D show a distribution of four users in a cluster of seven

sectors and non-interference patterns for three of the users;

[0018] FIG. 8 shows a process for allocating subbands to users with restrictive reuse;
[0019] FIG. 9 shows a block diagram of a transmitting entity; and
[0020] FIG. 10 shows a block diagram of a receiving entity.
DETAILED DESCRIPTION
[0021] The word “exemplary” is used herein to mean “serving as an example,

instance, or illustration.” Any embodiment or design described herein as “exemplary”
is not necessarily to be construed as preferred or advantageous over other embodiments

or designs.
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nunber of wireless termnals 120. A base station is a
fixed station used for comrunicating with the

wWao egosiosls and may al so be referred to as an aPCEES2004/036285

poi nt, a Node B, or sone othep term nology. Termnals
120 are typically dispersed throughout the system and
each t ergfd)al shBRY a Krelds¥ Brh1GS1e A0k SomAuhiBAtBr hteARH00.
also be referred to as a nobile station, a user
Syuierp o0 indludey 2 namher ¢f kese stabonsulii0dhatisuppatteanargynieation for a

SO ot.her _.term nol o h i.nal i.cat
AR SN o EP R BT S SR ™
EQfRhRa @ witE MR t8@nihAIB KEd Blay ABY bRir¥Riel R E Hn. acb&933int, a
For a centralized architecture, a systemcontroller

Nede Boopsosae etherttpranipelesy.s Terninas 130 aregypivalliedispersed throughout

G i B A b e g R RRUR" QAR g B roferred

SOAADGIRS Rativn B ussreqaippichefUR)S a Reetiss corBmgnicatich ds@icégor
a termnal, coordinate usage of system resources, and
sumepthey gonimplogy GEaghisiaipabmpy compupicate With ere QdosHbly.
FRAIEBAE BiBh AHRITNHE S PRIEHB HERL Oy R TR O

a respective geographic area. e coveraﬁ area o

each baderatcahtrdizedratchieddireamnyystinz eomrudles h2(peoupied to the base
%‘%ﬁl cal l.y dependenf on various factorg such.as

o1 409 Papde s ropTdytion gRd cQpiral for theseass gations. For a distributed
GRRAGI Y, thE BEselBiRns hAl IcBRNRRYGEAIRh BLE SndY aBBeeded, e.g., to
partitioned into three sectors 212a, 212b, and 212c,
wirie b teaménal oetdaahiagsage of systeni respuraesy ad] sa ez pect i vel y.

Each be defined. j te .

peam padtict 28 SRy eitel oD SaT b PR ere: PO SpEh provides

EORRANREGSIPES Y (0 REpebiPe fddpmaphacite®t TIRS coviRBe 81ed®f each

and shape of each sector are generally dependent on

bars statton mey Hsedanp size endstiape athh@ttyplé@l{mepemt ph@arious factors
ectaors of th | ] i cal . I t A

BB R1uBh Ry b % BRIV S Pl LR an e

aieh nlayaetpartitRahge ime threescdivrs 21 2010 ¥nd P 02 Whichlacs 1aB8ed as
shows a sinple nodel for sectorized cell 210. Each of

saréors by Band derespestivelyc Epsh seetprmrayrhsdisfiaed by 2 esppeiiglantenna
hat ' f o
VR B0 1l P BEUR Ao bR o B O ool Ml SEF 120 from

ERDIGTRENTRE si2¥ and SHaP¥ Of eth stétbLareigdRahlly@erRE@HS on the antenna
centered at the base station. [0026] Each sector is

beasn paitary fardhatsecter apd Bigsectors gl Seeqelldypistibsgretiappt the edges. A
T | " " :
brtLktos o AR B Toond il Rll. SFERGca R Weflnalibeuge

tomplekch the termis used. For a sectorized cell, the
base station for that cell typicall i.nc s_the BTS
for all 2B shoys aﬁﬁwleg&dﬁforta?ct@%/%wﬁ%@, Each qfthe three

L) 1S el SR S kil o
the sector. The coverage area of each base station may be represented by a clover of
three ideal hexagons centered at the base station.

Each sector is typically served by a base transceiver subsystem (BTS). In
general, the term “sector” can refer to a BTS and/or its coverage area, depending on the
context in which the term is used. For a sectorized cell, the base station for that cell
typically includes the BTSs for all sectors of that cell. For simplicity, in the following
description, the term “base station” is used generically for both a fixed station that

serves a cell and a fixed station that serves a sector. A “serving” base station or
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serves a cell and a fixed station that serves a
sector. A "serving" base station or5 "serving" sector

WO 20050083948 t h which a term nal conmuni cates. ThRCT/E82084/036285

“termnal" and "user" are alsg used interchangeably
herein. [0027] The restrictive reuse techni ques may be

uSedinEoLecyd it SESWRR WHCH £LREhRA onthEiRated th&Eﬁflié t¥rminal” and

these~techni ques are described for an O'thogona
Foeqlanajsodised Bitarchavigeablphereiticcess (OFDMA) system t hat

Crng - ERERPBPRIE (L EOATR b Sl BT o on
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subbands, which are also referred to as tones, -
Nivisivalvilsipls, Atsiesss(ORRM Qo syrégm Ered wtibzes orthagonnd frgguency division

iituEs PEEOFPID, DIHBGhl hituRoh RS Sy sapayigen into
ahRnBePMAN o2the fonaltlefidpk ¢ suibahdg owhadh aré BRb kéferred to as tones,

channel s may be defined whereby (1) each subband is
guleaarrisys, binbyiregyengy ceprndds, apd phen. Eachauhbayidis assorigied with a

%%ﬁ)gg’tml Suﬁ'%g?feﬁﬁ}afﬁlgp gg grg{)d%ia?eéﬁbﬁ[ﬂ H&la may be assi gned

—

one, ands 1 h each tine interval.
A traf f ik the OFDMA sstedemultpiedtiasgonalC tafferTichadnelsriaypbe

expressj ng an.assi nt. of subbands for_ different . .
@Eﬁ%edi Wearia(h ?é%a%ﬁ%lﬁw% top3l5 ons el i fbanae! in any given time
tEifvar &t (2 Eﬁﬁftfa‘fﬁ&aﬁﬂﬂﬂgnas}ﬁ% asSizhéd 286 fle; ?ﬂ'ﬂﬂﬂfﬁbl%l stibbands in

ata transm ssions may ent si-mul t aneously on
wedht ipé entenvalf fA traffivachamed maiytble oigwddraserdoavément wiaylof erpressing

PP Gtnigiisy RO B AR Ter AL N R e R TG Y Basigned

LI EMSEMSEARO cheRs]. TR BhdhRbRA %ﬁlﬁ¥§%ﬁ%3hﬁsﬁn@ ﬁﬁ?%‘é sent

random manner, which can provide Trequency diversity

amenlenpeshbemenltple trafe charmelsguithony inte fapinggvidromyenother.

(FH OF ach traffic chanpel nmay, be. .
o001 at Lhe QFPHES St fhayie? st ef B EieFEY neie s Wit
tﬂ@qumpmbppihg,ra &dtbhane(iSsior Kopd Fom Qubbufidio subbdrd i a pseudo-
channel in each tine interval (or hop period). The FH
sEgearaasnerovhigh sansprewide fieguency direantyend other bergdits. For a

re . I
TGty Mofmile AR FH OrBREAPRRIE ea il nlldel sy e
psvociatkd vktea kfdcEROIE samsndetthatdadibateettic partivalar altsband(@) to use for
andogg\%/:\nét h respect .to the FH sequences for

seudo-r
e &H%&?r‘ihﬁﬁf} @ espdmernigel ferdigpmeriad)- fldie it gequepces for
AERUERGLIRUMALL 1 Lt S@ndiOAL BFhd Bl HE 'ajq&hém that no two

om ze 1 nter-sector I nterference. 0030] T'n the
G chaysdlense the samse wibbindiinfahg geren hobaened. TonBHtsequesces for

T e o S 5 e g 561
Elgfgﬁsﬁgggrcge@ngi gtelfé&é BloB&EiSs fol Mg KN ABRhc& M ithize Mtfaector
interference and randomize inter-sector interference. \

In the OFDMA system, users with different channel conditio}ls may be
distributed throughout the system. These users may have differeﬂt contribution and
tolerance to inter-sector interference. The channel condition for each user may be
quantified by a signal quality metric, which may be defined by a signal-to-interference-
and-noise ratio (SINR), a channel gain, a received pilot power, and/or some other

quantity measured for the user’s serving base station, some other measurements, or any

combination thereof. A weak user has a relatively poor signal quality metric (e.g., a low
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quantified by a signal quality nmetric, which may be
defined by a signal-to-interferenceand- noise ratio

W@ 3053948 channel gain, a received pil ot powePCT/HSZHO4036285

sone other quantity neasured for the user's serving

base station, sone other neasurenents, or any

GIRRY Rs3tids ABrvid b8 RO btatibh, WBAKINIS b 1@ ShahnkPEAh FSls%keRAY b
Si g_ngl &Sal [ trg/getsrretriacl_(\gag;. , a lowe Sl NR)éf.or [ tse ase
station and/plsigh sttert-$estor imenferencgu e weakiudeo maytingemsralgwilocated

for jts serving, base. stati and/ or hi i nter-sector .
ofrherd i ot IEis el g R BE alpgopbie saS ki ise sttion.
3N Y¥heA1Ca Wehlhiider & 18QGbRFanPtY intes-stiter infdrfeyerlc®ah&d nide

away fromthe serving base station. In general, a weak

dateiferened te gigers & ethaitectoss, hat pcr pedpmmanchaadmesydhrebottlencck in
GAYAER PR Gpbdk S EEEDEG Lauuser s Tn other sectors,
has poor perrtormance, a nay be a bottleneck in a
syst em t Resiridtiie@ees can hiedid DEfslucEmtrfotdiRd bbsdrMidahsed by weak
Restrictive reuse can avoid or reduce interference

OBer Thig meiseghisyediby Aetemupias thedikelyragurees ofdrghainteg-spsfor
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LAY B0l hichBioke) AT B A0 Viflmk DL 196 By,
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interferees) far the weak users. The strong ... . )
PR RRE R hajomerd il % maﬁg(oel&_ﬁe querspgmkbm%mRymg
30! THE StrSngl ifferfeltes bRy HeSBers ifdightbritisIABRY M ny case, the
sectors. The strong intérferees may be Users iIn

resialy lubays aneqplloeatedsubbands thatyareertlmgondido vk ussldrysthasteong
al | ocat Zd subbands that are orthogonal to those used
BYLHES S ong i nterferers/ees. [0032] In an enbodi ment

of rest rinGinievifbodBHER of RBETLLTE EduE, edch SechtHi19ARENRd a usable
usabl e subband set (denoted as U) and a forbidden or

gkhsad seiudenated a5d?:) padadurbiddes 01|Fm)usedr$1§>ba@<hmt édepeted as Fy). The
| Q.1
SRR R YR BSA B B BB e

tfbvdiddan eetRohtails|sGRines thabard 36t slldchtell feuseLinGhe seth®. The usable
usabl e set and the forbidden set for each sector are

SeitmE desarbiddenget fosiepgh septor Aeprorthocenmb BhAgi oy in thef pelsghband is

I: T t G .
bRl i et TR USRS St i cal oo S SER Al f Rbidden set for
sedi mrighbéting fantdyi dthe forbéiden kets foruhiltipleaeizdbotif®sdctt@s may also
sectors. may also overlap. The users jn each sector mm
I8¥er;ﬁpr i'l%lﬁt €S S EASRTALO% WaYPe H]éocl?r?éﬁi‘l{%baé‘é B Eéléf’r‘%l%%% as
RedPived bAOW3] Restrictive reuse may be used for

systens conposed of unsectorized cells as well as

syst ens Restnntive deust nsydiemsed fod systérhs conimrsed bfnnseytorized cells as

restrictive reuse.is describ | aw.f or an exenpl ar .
Sk A ey OB ie) S06 o HubSheshisnes Fabe fdfseribed
@ellolemm atemnp Tty tshstef comlpayuwst 33RBtopcélly. each 3-sect or
ce

FIG. 3 shows an exemplary multi-cell layout 300 with each 3-sector cell

being modeled by a clover of three hexagons. For this cell layout, each sector is
surrounded in the first tier (or the first ring) by sectors that are labeled differently from
that sector. Thus, each sector 1 is surrounded by six sectors 2 and 3 in the first tier, each
sector 2 is surrounded by six sectors 1 and 3, and each sector 3 is surrounded by six
sectors 1 and 2.

FIG. 4 shows a Venn diagram illustrating a formation of three overlapping

sets of subbands, labeled as Fy, F» and F3, which may be used as three forbidden



bei ng nodel ed by a clover of three hexagons. For this
cell layout, each sector is surrounded in the first

wo e@s/o§ous the first ring) by sectors that are PEhEF®I4/036285
differently fromthat sector.~Thus, each sector 1 is
surrounded by six sectors 2 and 3 in the first tier,
ﬁﬁg ?eh§ Er&UH 45did g¥n Sdt6vE®ts With dacBBE i other two
an sec surroun by six sectors 1 and
Rrbil0aB&E]s (Elngorb@dmmst 1 overlapsdvidiy eaminoif tf¢rb31dmts¢tsl b2 and I3).

formati hree over sets .of subb
Ptsroa e OFerlaPiiig: SYSTHCRRR S PBat 0, eRARe Sy pgiidden sets
?1 Rl ladR gt ?Qaﬁﬁlsﬁﬁéﬁertyl Ay B¢ SxpREBEALHOIIEREN
or bi dden se overl aps wi'th ‘each of the other two
forbi dden sets (e.g., forbidden set overlaps w th each
of foFpi=ddemEsets, ahﬂ35§yﬁPBé&éusemU¥ the=dyerl; &Pi.ng, Eq (1)
an intersection set operation on any two forbidden
sets yields a non-enpty set. This property may be
whetiee 66 dleastes g iersection setmpewtlpnq and F=FoFQ,

E I " { .

e b, S i S PR L RAREL Sl 1o
nmb f bat E d F; d d t

mjl I ?rgsn%?mt%sgatnul%%ﬁy a?he thrgg fc()gr biegge(ness:ts F ,

BB R s 5 WP R 0] ol

#Ittb a %g)tbhﬁ’cﬁ of Ftégl a a&'@binﬁ Is@ﬁanﬁ&’efﬁa&ttﬁﬁﬁﬁlon of the

en sets 'may al’so be defined such that there iIs

Q@alﬁyﬁrshﬂfhnﬁy hic fkde fohﬁ&ﬁen%etssﬂaymgcﬂsb deBned SudtxBitaBE&e s no
as: F123= F=. Eq (2) The condition in equation

sze)rlaem@ralls,thm@ptswbwhgnmfdmﬁpr@sqﬁs%d by at |east one
sector. [0036] Three usabl e subband sets U, and U3

may b based.on the three forbidden subband

sets Ei Eng%‘ alire@pectlvely Each usabl e set U may Eq ()
be forned by a difference set operation between the

Tt Ecgﬁ%‘ion\%\%aﬁatfoﬁégj %%ﬁﬂes% s it o ch s\uﬁﬁarféi% lu?éﬁsoy H15asMnefector.

[0036] di ffer eﬁﬁﬁeesmbkerseblmndcsats 1and; bhd U5 magbte f@mﬁddnaaed@l the three

Fosbaarn oot e o R eienlos Fedh poplesi D gy g dormed

89 8 ld9RethR s Jﬁeﬁé&i%ﬁtbeﬂ?éeh 110 mu%epneaﬁﬁforaa&eﬂ Rf 13,1, delfMows:

set. For exanple, sector 1 nay be assigned usable set

and forbidden set F, sector 2 nmay be assigned usabl e

set aif fQ\Bj dded, s€2\E2, amd s@c+62\3 ,may be assi gned Eq(3)
usabl e set U3 and forbidden set F3. Each sector is

al so aware of the )
where “\” denotes a difference set operation; and

U, is a set containing subbands in the full set Q that are not in set F, .

[0037] The three sectors in each 3-sector cell may be assigned a different pair of
usable set and forbidden set. For example, sector 1 may be assigned usable set U; and
forbidden set Fy, sector 2 may be assigned usable set Uy and forbidden set F,, and sector
3 may be assigned usable set U; and forbidden set F3. Each sector is also aware of the
forbidden sets assigned to neighboring sectors. Thus, sector 1 is aware of forbidden sets
F, and F assigned to neighboring sectors 2 and 3, sector 2 is aware of forbidden sets F;
and Fs assigned to neighboring sectors 1 and 3, and sector 3 is aware of forbidden sets

F, and F, assigned to neighboring sectors 1 and 2.



forbi dden sets assigned to nei ghboring sectors. Thus,

sector 1 is aware of forbidden sets and F3 assigned to
wmedoghksous ng sectors 2 and 3, sector 2 is awarBCD1S2004/036285

forbi dden sets and F3 assi gneq3 to nei ghboring sectors

1 and 3, and sector 3 is aware of forbidden sets and

assi gne ' ]&5& {
[0038] 5A sh owdefa@ '\%ﬁ% | %Yg}rgnl (?iggr%?{@r ?Jhse g%?%lg g%tlﬁlgégg%% etg@?%tor 1.
A $Babloset UlLshivwe by diaghsdi hashityy) inéladparadl oflilasNitotg) subbands except

i.ncl udes all af _ the total subbands except for those
ioF ﬂsé“?‘é‘?ﬂoﬁl%la@#nss&f 10039] FIG 5B shows a Venn

[0039] di agram g, 3B §R%s"d CéRdi | f8r £ BdstrictWAbIRY et Uy, (shown by
cross-hashing) for sector 1. Restricted set contalns

stasbhashing) ot sedied 1i ReboictedishieU Lisetntainsabbinsls indededrin both the

and.th bi dden s for. .sector-2. Since the subbands. .
ARG 40 U o dlef 4P theProidy Bl clog pighon: | ee e SEbARas in
Forbliiesl SetiF) afesdtukéd Belscs®r 228 shbiRdoin desitielel 86t L are free of
fromsector 2. [0040] FIG 5 shows a Venn diagramfor
anterderengecired segield-e set .3 (shown by vertical hashing)
for sect ri d;. - ' nd

00401 {1, Cae G NS VB g b Fpb0ld BnB RN Rpown by

vertiehlddehingefor btdrolr. Beaaicied 2t UPh 06taink eutsbabdpindsdédin both the
forbi dden set F3 are not used b%/ sector 3,

J t. he )
Seabasrd Sriter seetor diapd dhy foiddon.sst By for pecis 3prSince the subbands in
: a
R Rld S T A AR RSO otord, B S BB B e freeof
mtefarenat fforhisgctéror. sector 1. Restricted set contains

subbands_j ed in all three. of the usable set f

00411 Socror UGB Hibes e GisFarger s irorespictaathsct U Ghown
b LB AERN 0P 8bctdrd . FREHKAES Q% 1853 RInRERs dubBarki R ih A1l three of
forbi ddenh sets and F3 are not used by sectors 2 and 3,

thesysable isetdl yfor s¢ptorsly Bisantidden seeki for seckat 25 end the dorbidslen set Fs

f interference from.bot ect or a 3. 042]. As
BrasHorh SrEstesRbPIS dblSRier 1l oo Bretp e Fectors 2
8Rd 3, respectivelP, tAESubbdrdsdh esttidté LR N1, ,S MO FRE Df Rfterfdince from both
unrestricted usable set assigned to sector 1.
reoters 2apdd- usabl e sets U2-1 2-3 andU2- 13 maybe for ned
for segt . reskl i o n =2

002} 0% S585 8 PR SIS, AR RS R sy L3 U1

Feddifferknt dubbsts bhibe vafespidtedusatile eetIMsipleSBssctbPI. RB&ricted
three sectors and_the manner in which these sets ma

yeabigyeiel2 1, Hre and Lzgpmay be formed fonseator 2 qand radteted peable sets Us.
bel | | .
535,382\r/¥?“§?? o “%B%%lfé:‘%@%ﬁﬁ’?ﬁﬁ? gg???g‘?aé‘gg‘h Labe.1 Listp the various

heablesmibband skts for the three sectors and the manner in which these sets may be

formed. The “reuse” sets in Table 1 are described below.



[0043]

[0044]

Restricted usable set with no interference (1,2) UL
2 Restricted usable set

UF =

FOF =

F V(F F) fromsector

WORE0/0#3948 nt er f erence CL3) UL
sector 3 More restricted usabhe set with no 3) U =
FOF interference fromsectors 2 & 3 (D U =
QVF Mai n/funrestricted usggbe 1set for sector

UF = F V(F F PCT/U82004/036285

uo
2

Restricted usable set with no interference (2 1) 1l =
Reisését | UableBubbhnilisem sect of lﬂes&ﬁpﬁ«;n cted usabl e
-set—wHthreo—nrterference \L 3 —t0OF—=

YLf rom seddor B Hbre restricted M@Wﬂ@ss‘@tedms@blﬁﬁetrfgr sector 1
243— 0 O F O F=—F OF interfg §

@29] = QYRUNEE T avE, esE,Ni(E o8, ug %ﬁe%%ted u%?@lg & J{tf'norglt%ference
= UOF xF V(FOF ) Restricted S%ﬁﬁg &ef \th no.

rfere

&#E no

r’('?’e?r fet enéecl!é QEF %FJ)RG

b Resiricteddisaklg setevigleno interference
from §ckorB ) from sector

Z NDre rd
AR.OF

l:ar\!n cnect

pStri cted usabl e set W

[ﬁ2CFﬁﬂﬂhﬁe“ﬁ%rébééﬂfr

ra¥'d

tNRor@O réstricted 2hsa¥R4 Zef With no
GRLE ot oot O

C°A~AvaY

151'\ 1
T NV ICI C /\ ) L,

Ty alrl vvatl

pbbands
ing ifn

tlg 1’5(%% sable set Ut

B B i e

t hat reas
1Duser §.

nt the users
nabl

Baeetior " hy ey B

N¢ R RARictddarsabibisepeidh ho interference
%ny%gosf 1as. wel | as

Strong—uy

gz@al qu

1S typicall

ers—A st Uty uscl Ild.‘

dUHﬂs‘UIE’GFa'ﬁFI\iF ) S

y nore tolerant to H

S A e s

G EPhn

(e R s

to“F’nt
ihe subbands |

=Mon@s e‘pstn@edi eg@ble set with no
anterferenccSeamaectarsiass 3

alfocare

LIS usahle set to the

8y ONg U
hands

an ek
aUs= @\Fhe sector. Sedq

|n t he rQerlepd set d

INAinKinPRMichdd eIk et for sector 3

to the weak users in

'Beysect 9y, e, YRR B\ (B N E)

Restricted usable set with no interference |
from sector 1

3.2

U,,=U,NE,=F\(F,NFE,)

Restricted usable set with no interference
from sector 2

G 1,2)

U,, =U,nENE, =E NF,

More restricted usable set with no
interference from sectors 1 & 2

Each sector x (where x =1, 2, or 3) may allocate subbands in its usable set

U, to users in the sector by taking into account the users’ channel conditions so that

reasonably good performance may be achieved for all users. Sector x may have weak

users as well as strong users. A strong user has a relatively good signal quality metric

for its serving base station and is typically more tolerant to higher level of inter-sector

interference. A weak user is less tolerant to inter-sector interference. Sector x may

allocate any of the subbands in its usable set U, to the strong users in the sector. Sector

x may allocate subbands in the restricted sets to the weak users in the sector. The weak

users are, in effect, restricted to certain subbands known to be free of interference from

strong interfering sectors.

For example, a given user u in sector x may be allocated subbands from

usable set U, for sector x. If user # is deemed to be observing/causing high inter-sector




[0045]

[0046]

[0047]

[0048]

users are, in effect, restricted to certai n subbands
known to be free of interference from strong

WO niosnimus ng sectors. [0044] For exanple, a gi RENUSNE$036285

u in sector x may be all ocateggsubbands from usabl e

set U for sectors. If user uis deened to be
ORSALNh I GAHS shGort)), Shetd ) & x IBEH @il § nid)lIRIAIBEABL Qubbands from
fromto sector;;, Wwhiere y X , then user u may be

ahd Reicrd sSMUbanﬂU M If heernss furttet debnsel toX¥e_obFerfing/causing
I'f user u is furthér deened to be obser vi ng/ causi ng
hiighintefsedtorsiatdrerenica fiohi/ersectoez, whend e send ar= 7, thehase » may
z x and z , then user u nay be al | ocated subbands
foeatiptdted subbandsdstm tletreokesetrictedsat W, § 0049, *FG. 6

shows an exanple for formng the three forbi dden

subband EHE&s6 shoovskd. exhmptelfosfoamingthe threcforbiddet subband sets Fy,

Joais Foomtp Rable. LR hiers: e R dhgitiotke Pyt Redouey with

Jea&b%‘aligg ;Lamﬂ#BeL %u@)aﬁgg-thﬁpﬂe |g1\76n indisRyr thﬁﬂ) gﬁ‘@L where Q>1

cont + 1 n each

Rad i 8 deFoftRddeaaBt B mmmb&aav@ﬁs 1, L+13 andaz1d+ Pin dacﬁ gl’cﬁlp
each grou For bi dden set F3 contai ns subbands 2,

Fosidden sey Fpcanipipsebbaidsp L et artdw%lq +@oimt e8I ET08Nh Eamdden set

L
b AR AP £ 1 SRR BRSO ot

grmu;pch élﬁﬂﬁ;ﬁ;}at F1B coetame ahbbaeddiv- 1 an bactidesurs ahd s& ¥, contains
cont ai.n an n‘%gg% of subbands and any one of the N

sgpland s?t}be achBf¥Rect to the constraints shown in

equat i onpy L. RPR5hiRk T t

di ver si Jyn,g%“scﬂ POPRTYL ey Loniat by bl RbEREHands and any
tomk efithie™ mt&icsubimds sabjict tottizd comstiodiatsdbowil reeqrahibma (1d and

in set be di str across the
QPR L2 Lo D Qe b M SRS Rontg subbands

HWFJrnf adeb$3 thON t&a‘l Subbahds erhé subbiRids HPORAFSrbidies G ay be
forbi dden set may pseudo-random y distri buted

alstalged #nrosN th@Natbtak umbam&sbasm a predesefnuingd pattenn, e skown in

6. £2pTRhel B AR 40 B DAY 8 PG By
faagatinged s6i6d8 tREN thRl subbandl Theliiiee dabiddadses FEE | bf{d?Fg may also

reuse factor for each sector (described bel ovv)
e psleErediwit preameunt gs arerime riheiamogntof aysdapmay Ba degemdent on

Szﬁiélo%g;fgrr%t%%:?gg% %é? rfgrls&gl? \llai ﬁ%esde g?é &'ﬁe%ﬁl@?egﬁ@%gpgtf eaf:lli) Xector

domsoribel bel &Y ﬂ]e dxpedtedimanberay weak assopi caable Sectéri hhdaso on. The
reuse’. set that contains, the serV|ng sector for th

G%r@? fogbidden setsmay OV eiap 2Rk eibpEP s suRs anwpnfaﬁs/showarm FIG. 4, or
1ff tall'J erving sector is denoted by bol df aced
t ext in the reuse set. The strong
Each user may be associated with a “reuse” set that contains the serving

sector for the user as well as strong interferers/ees, if any, for the user. The serving
sector is denoted by boldfaced and underlined text in the reuse set. The strong
interferers/ ees are denoted by normal text, after the boldfaced and underlined text for
the serving sector, in the reuse set. For example, a reuse set of (2, 1, 3) denotes sector 2
being the serving sector and sectors 1 and 3 being strong interferers/ees.

Strong interferers to a given user # on the forward link are typically fixed
and may be specifically identified, e.g., based on pilots transmitted by the sectors.

Strong interferers to user # on the reverse link may not be easily identified by forward



[0049]

[0050]

[0051]

[0052]

interferers/ ees are denoted by normal text, after the
bol df aced and underlined text for the serving sector,

WO poosheoueuse set. For exanple, a reuse set of PERPS200)/036285

denotes sector 2 being the sefying sector and sectors

1 and 3 being strong interferers/ees. [0048] Strong

ik S daSireSntgRrRrBby BYusts @lant ntly ehRdAQIIVNEEd bhdelondbRorse link
typically fixed and nay be specifically identified,
éntgrferencesaersurenisit by thetserirgbase stationy of st e Stronginterferees for

Strong interferer Q. he, reverse |14 nk m

Rot iR Blss by Sreielty et pilbalae S, SRty B coch
Re& RAyBROd R il in adok WEyhele deduced, e.g., based on
reverse link interference measurenment by the servin

base st akiicng eatbodizagnt, sirong ¥EEErPIieas fos pebeenfuser g detprmined
%ﬁ%/ed Srgcé?\?eflzrﬁl%?*)&iv&@,l dmbAlGk k&'u@% zggorqﬁﬂ&%ﬁfjsgct%"ri YRn
interrerers/ees for each user y be’determned I n
vedtbrosy tradsnet SpildtdD4Rg fdrwarilinkefish 0ghiows Purposésy swoly as signal
intetferﬁns/egﬁgfor a given user u_are_ determ ned

Ygiseion Hning id ReAusneetynpeieiration chamel etisptigy, apdep og; Useru
P s R lop SRR Rod (8D SRS B MMk B3 Echvel power of cach
degotad pdet déter e maytthen eumparel thierrecpuneadylot power for each detected
synchroni zation,. channel ,estinmation, .and so qQ User .
STl S poop e hediad and, REE Besiop i RnsE Setibine reegyed pilot

@%@Hfo@ th\RctoL ERIUBALP BYREr BfesRaIgh detected pilot.
er u may then conpare the received pilot power for

each detlomethesemb Basnens iateplovess/castforsisot dredrteradned

AR PR35 e 5 Sl s i

ROGAHIdkRs BieEReTg webn dAnRBlor il beRddédbahd fitReS4EES., if the
for user u are determ ned based on an "active" set

fedeivted ipHebpayer derthe gectorhas measied bydiseiiy pregeds ampdd threshold

r .
L G S
tiecs/isteatmpy boteqpizvdto (L, petiedisslty) apdata sis aethgseeshday report the
user u, exceeds an add_ threshold (whi.ch nay or may not
BEHVERGhI0 iSFEriRE F6tREr 16 a@s%&#@n&%mbﬁwim &cAdyly apgilaple at

' e ked to (e.g.,
g%eﬁr"%f&?%ﬁﬁ“ﬁ%ﬁa@t@%@cﬁ?ﬁg&set and to report the
acti ve shtyet andthes eatbodinmnt,serohg interfdrers@es for @seret are determined

infqrmati on be readily avai e at the sector an
BRSPsE TERBEPRIPt PRYES: Ernope e abQereaBistlon. oy e v. Hach use
AR NS rHIRAG bn tRIrEPE8E Fillé BF LRAGHuBfRed. Hac $8¢totmay

aré determ ned based on received pilot powers, as
weastufor gilats tinfthitied by uses ioths system and ercasure Bwahcaiwapower of

na Lso transpit a pilot .on the reyverse. |link for’

Fath BE R Bcn @afbh il o8 ot SR ER vt g e for cach
ldeRBEAubdragailyt thSpdvwerl threbitad SYEIESPIRe ubBaSséfveng S&tor if the
recei ved power of each detected pilot. Each sector may

tereved piipbpaver gEcoedts Biewew epihiresholdo vidie seingesgeter for each user may
then add sectors that have reported high received pilot powers to that user’s reuse set.

In yet another embodiment, strong interferers/ees for user u are determined
based on a position estimate for user #. The position of user # may be estimated for
various reasons (e.g., to provide location service to user #) and using various position
determination techniques (e.g., Global Positioning System (GPS), Advanced Forward
Link Trilateration (A-FLT), and so on, which are known in the art). The strong



detected user against the power threshold and inform
the user's serving sector if the received pilot power
wex@end®4g he power threshold. The serving sectPCT//82004/036285

each user may then add sector§2that have reported high
received pilot powers to that user's reuse set. [0052]
hitedfSrersAdRe fiaiseeRag iR He. defdr@ied babddedr e 96§ﬁ&?§sti&ﬁh"te for user
user u are determ ned based on a position estimte for
wrad sectorfeedl lppait informasionuser u may be estinated for

[0053] various £eas n\pé nts ftopd& rﬁ%nﬂge%rgl?%n'ﬁ%?ﬁr%gfe& fof eﬁc% user

user and>Ust us pos
MQﬁdﬂlSEeﬂlﬂ%&rfb%d gbovel Sptoal itetreistoes Rty QYsvttrrde(cdtiBed in other
Advanced Forward Link Tri] ater atl on (A-FLT), and so
mammuaewoab@eﬂ ABWFher ﬁu@ﬁléle&la%} esTReTvdPEiRGAYVer. A good signal
f

SR 454 R 2Bl i e RSB AR B average s
sisatned aed bset fyraltase sthitomymthichnis as0@al4d ‘Seumetl”. A good signal
enbodi rrent for determ ning st roan}él nterferers/ees fo

Ayaly metric fordetegaanngsitong infgderses, heg?‘feéq?ghnk 1s a channel gain
oSl S %4/ g fot aBaNe @hiSéh, Bific STNR HdAGHeinBnqs ﬁ@t" avallable at the

manners and/ or based on &ther quantities besid
megdbrthd bpsd shatiopowesingla repe detnayniad mqim&hmddyforr’ecbth itlee fooward and

EETERCC .
‘é@ﬁfbﬂaﬁtﬁh%c@ AHal; D€ usAPOBHAY the AcHPOB tAé I se‘ﬂ 3 thé Yorward

metric for determining strong interferees on the
ragegvsesellinkk i s a channel gain neasured at a user for

100541 37" g 8 9 bR P RERAL B B AR e pagec on

devsan&stirefiRytslfe. gNforthaforadrd 1aik) be tbdicb&bised varéelarad
reverse links, or separate sets _may be used for the

{RRISYTEIRALS, svﬁfer/g%lhléy@ut @}df’qréaﬂaeﬁtln@n@%ﬂn (§galfpr the reverse link).
t
T3 e PRI ARGHALRL Boble BRShl ok bfgidc ot

g @lise sst man@nthethé eéremg/semr mlyotha ss¢torsi (Il ang) deemed to be
identjfi q{lé)/a%t% Qn direct neasurenents (e.g., for the

FEP%}“&Fr T fiedi§eled based on rel at ed
[0055] MEAsUr engy v%«fll-ﬁgsﬁéﬂé?g ?&tlsxh b Q¥ hser | n%iz.i\% é(}‘réfatively fair signal

i nformation e reverse
gualgly inedttiy fortaheast@nk oaigh‘gordmcﬂopt This aHewsithesvdakaiser to be

ac associ at.ed th a e reuse.set that
B3 S ke SER0sedviSeatinrta Aottt Rutnd BEiiei Seprain pch such
(ﬁ@ idgsebRr ﬁfa?%gleérﬂédaﬁg £t/ i8R FelePbe t18e WREK user and may be
0055] In a wel [-desi gned system a weak user shoul d

mizoheded in 8leatsewetopsd setr signal quality netric for at

| east o boring_secto Thi s ows _t he a
0056 a7 ¢ o FETRIR ot pRgls ot & B oS e iR of even
SediGis I DMiid EXAnHES LT 1116 1dtera K8 tie nfEdlB oSstetdr 1 and has a reuse set
ﬁ@hborl ng sector may be deenmed as a stron
&

r {Uspe? 1sdacatesd nage thedarndpse petsiegn Aecjorpd and 3 and has a reuse set
of (1, 3). User 3 is also located near the boundary between sectors 1 and 3 but has a

reuse set of (3, 1). User 4 is located near the boundary of sectors 1, 2 and 3 and has a
reuse set of (1, 2, 3).

[0057] FIG. 7B shows a non-interference pattern for user 1 in FIG. 7A. User 1 is
allocated subbands in usable set Uj since its reuse set is (1). Because users in sector 1
are allocated orthogonal subbands, user 1 does not interfere with other users in sector 1.

However, usable set Uy is not orthogonal to usable sets U, and Us for sectors 2 and 3,



included in the user's reuse set. [0056] FIG 7A shows
an exanple distribution of four users in a cluster of

waeewsnsPegtors. In this exanple, user 1 is | oCcBEBUSIVOH036285

[0058]

[0059]

[0060]

the mddle of sector 1 and hagza reuse set of (1).
User 2 is |ocated near the boundary between sectors 1

abspectiviiy T, Gsof @ Whsers@linRifefehce Hbm this 6if n%1g‘h§oﬂhg5 Qectors 2 and
| ocat ed near the boundary between sectors and 3

el the Festier eg@mndoﬂ’ecfps L. Yser Uypically pbsqr%am@tfewe@ﬁ fwméhstant or

S e AR B 00 B AR et
flduseti $xin tHese mMefghborinasecioseare ﬂtllmfsiteﬂl dubbatdede.gy hbmmlﬁteﬂ Rets U,
' Because users

usagb et since it use se QT
o) et are griBoggnalioghess 18 o Jihp BEsRrcherq @Ber users do
%?ﬁlt&?ére ’w‘i‘tth‘?{s&ef £ shbivfl b9t:fb%§—hﬁs§gﬁgzax*d O%QI%tSQﬁgPlll and the edges of

However, usable set I's not ort to usable set
arhlmbr St thag aeigbbor @ctantl (Bnck3he espeint theselngighbbuinsg semms 2and 3

erves rence fromjhe six .neighboring

Sedi N ghed Bebhndy G are ndt SRR BErlat dina sect or 1.
User 1 typGort Eﬂom%ﬁlﬁﬁerfeﬂéxﬁéﬁ)ﬁﬁ&ﬁ% UsePIOFRE L Ger 2 is

weak interferers in these six neighboring sectors

docaisbsubbamdsgn irestréntédeseb 1 , &0, &% tshice ith vaBe sét)is (1n3). Because
t hese nei ghboring sectors are all ocated subbands
(sectgr 3 dogs nog yse the sehbapds in itgforbidded 98t ) theisubbandeallocated to user

L AP SARhl & SR RN Gt TS5 S

Ghiteerehices oM@ titen ths &0 ededtos € Gk Melllas aBEs i cRABEUsef 2 observes
ot her sectors_that neighbor sector 1 (since the users

ilpferferenee Hemghtiar infgrfarawsin the thregfistdisragighboringegioes2. The
%%% e°' ofhBPhseR & H&;mtgﬁglg vmh %PE 95 e]rg sec 099 ?gﬁd 5 Iaﬁjl‘l &e edges

a non-interference tern
Msedtbm 2 tRatinsighbboszatoer(forthb ambn hoted abcwel fot BIG.58).

Ul-3= U E since its reuse set . Because
s ector 3FHeed shawsapon- W&“’rgﬂﬁiﬁ%ﬁﬁl‘éem o yssr 4 B’rﬂ(}j dén User4is
at
% ogosﬁlﬁgpﬁ‘f&q?ﬁe S ueb(ﬁgang’g Zys6d O%ﬁgt§1§?9%$reﬁe Se,t is@,2,3).
lB%%ﬁus@ s8963 Al nge ﬁl@%uﬁﬂ%ﬁé fehenr ?&bfdam&é Beind By,

users in sector 1 as well 'as users in sector 3. User
obrpectively, ithet subbads raﬂecalteddmuee:rsﬁt arnorthogaaf ©rthe subbandshesed by

three fir er ne hbori ng secto The_.ar ea wher e,
68 203 TS APt el e s rers b b el 156S in
%s&&lor 8s el BshurAindhd 412 fiedIRE nEbhsRioQEstiork X 3. The area where

nei ghbor sectorl (for the reason noted above for FIG

PRer upgndopotrnterfernvihuses 4govan S¢<mr§ Af 2eethde pattern

for usery,: o ubb nds
restrict e? Sl sUEl : er%ZAamg grer}o%alte?]dc ?sg %%(@(ulglé @Wogld(}twe
intefereBepante with@ach sther witlibud relaidtiot reise. With @ublbavii®use, user
in their forbidden sets and F3, respectively, the

Quppideratedanblerds dureplsicted set W, ar &, o Eheigemidd revse sehis (1, 3), and

subbands used b%/ ) o
user 3 is allocated subbands in restricted set U,, = U, N F, since its reuse set is (3, 1).

Restricted sets U;.3 and Us._; are mutually orthogonal since each restricted set U,
contains only subbands that are excluded from the usable set U, of which the other
restricted set Uy_x is a subset. Because users 2 and 3 are allocated subbands from

orthogonal restricted sets U3 and Us,, respectively, these two users do not interfere

with one another.



sectors 2 and 3. Thus, user 4 does not observe any
interference fromother users in sector 1 as well as

wis@sm4398 t he six first-tier neighboring sect oPGI/BESENA036285

[0061]

[0062]

[0063]

[0064]

[0065]

3. The area where ot her usersiglo not interfere with
user 4 covers sectors 1, 2 and 3. [0060] In FIG T7A,
users 2 AfnshowrANGIGSCA eldroiigh TDObe imedeidd skpanchos®by d user
Bave interfered strongly with each other wthout

BIEISFL RS Ve Size QEHS roppe FPt iCEe38pse 14 veer Mathsereuprsist size pfone (e.g.,
s ARG, PPRAELToA py SRtk xS i i Bl BME Scctors.
éuttsbawd:h airpuseast sizecdfddoe., Wdr 2Hn lBI@ 'FC)SJB Imo:terfeﬁa& by kst

3,, 1 Sstri. sets Ul-3 and

?fS%{FHSSP HF?%@@E A ne NG SCR0TF o &SP ith 281 B8 ofhree s
ﬁﬂérYer@&'W AElFerbI3h s@bRq- %éf:ﬁéig%r Eéc%fht ﬂﬁcdfﬁﬁ?t'b%nﬁ&&t rebtrictive
of which the other restricted set IS a su
w@a @ﬂelsasem thezystanh would be irft¢réared b}d raadbindyndistribotedinterferers

Q restricted sets -3 andU3-1, respectively,
?rﬁ ceip?l rﬁgléafgelg HBE SCHPSr fere with one another. 14

061] As Rdtivhive Resé Ry béAsédHoahiiBaté Patet- %tdrriﬁt%ﬁ&%h@é‘fb? weak

experienced by a user decreases as the size of It
P@&%@n keth thm@r‘é@rsiea@d revegssdinke,i On the forwend link; a sicake us:efr u 1n
I .S | terfere
9{1&?0 er ﬁré:rg%?bssgﬁﬁhé i rs%%li I%Eé)r feﬁeéll NUREHE %88‘2(0&’ nei onng

m&n‘s thiat fredn itevaRe s@l Vedakaisafy fwp bé @11®atedtb‘é85a1ﬂs kAt are not
is.interfered by distant interferers in three

’F? v ﬂtl%“@ meighbemppiccings aidoved then qhsave np iferferprgesfeom the base
Syl LUCRE KSR iy Ml BHEH) B o
mdsmduatw«ea]eusewse all users int he system woul d be

i nterfer ran istributed int rferersfrom

all six thg Ny lq?e%’ﬁﬂb‘(‘ﬁefﬁ@wé’ thGfGQPeCtOI interference

Remtusbistin HEghBoHER SBYrdiRatUsEfh ﬁsoreﬂits'eﬁ aW%al& ﬁ'§e‘?3 Iﬁ'&ﬁ{}; Mllocated
t he a

interference for weak users on or war
$®bemd§éh¢tlam®ot ueed bytheseomeighboring séctora andadouldsthen observe no
or_ X observe,hi gh int ector int rference
FGTiins SBY wB HS S 1T s oRer g VPR bt PP Lo s Hiopsipferterer
tottﬁe 1S H th€hei g gkeSbrsY WEHK REr @i}’pﬁ%ﬁﬂf%@nﬁﬂf?pﬁ&qﬁgh power
that are not used by these nei ghbori'ng séectors an
Igweli 1@ ord%fp mev%s Teecivert SINReatatscervingsactdre. Hﬁnséugh transmlt

é‘ls Fectry | n'pr }3\?%%%?%’%% %ﬂ%ﬁseﬁ llﬁﬁhép‘?ﬁtﬁfﬂi}ff’%nrg\%égtgrs rreﬁmwng

{V@ﬂ(ﬁ&br ﬁth Subdaridz\et Gsed|byrilie ndiBOrEQECtbrsTh YhedBER 4€ weak user
high inter-sector interference fromusers in

w¥oylisgusey wissternse ke usgre 1 thesesciotuse set. Weak
user u Wehnf)}%stﬁul&céﬁfeqs ﬁﬁiﬁgg%gﬁ)s% gl%tquﬁgrﬁ 851( ﬁjs%? d Bnagl benefit

t hese nel oring sectors an en b Serve
frorhéonm’rec—eedtasmnteﬂhmnusm theireverdediitk 8es ifthe strofgailiterferers to

user u 0. be tro interferer
weak user u c e 1dent1f?eds \RJ eﬂq users in neighboring sectors that have sector x

in their reuse sets may be strong interferers to weak user u as well as other users in
sector x. These strong interferers may be allocated subbands that are not used by sector
x and would then cause no interference to the users in sector x. User # may thus observe
no inter-sector interference from these strong interferers even though user u is not able
to identify them. Restrictive reuse generally improves the SINRs of all weak users.

For both the forward and reverse links, restrictive reuse can avoid or reduce

interference observed by weak users from strong interferers and thus improve the SINRs



to the users in the neighboring sectors. Wak user u
typically transmts at a high power level in order to

WO pEso¥348 t s received SINR at its serving sectBPCT/KS20041€36285

[0066]

[0067]

high transm t power causes nDgg interference to all
users in the neighboring sectors. By restricting weak
USiethe Wehlouseid) DREESHVR reuss @ithyd¥dddeehdRirBiBR il SINREL&HSSusers in
in the reuse set, weak user 'u would cause no
ithe systear e@qs:@rqsnlt,tlﬁ@rwérc@mnwmmge ceesageras wellppdugher overall

d across the system
&gggmcsémg%nﬁ’vb%mﬁl ?g(%h)?rom %%er i nter-sect o?/

i nterfergErG.es slrcwsheﬂdvedﬁg&m of dYfroeas8 1800 ffortdmecatrrgmnbbands to
interferers tQ weak .user u _cannot be identified.

YSEF &1 7 peCHE VG RSP IIRE Ve sue rRIoeasa S0P BRY be petfermsd b}%for Sach

085 I{lﬁﬁﬁgﬁﬁﬁhg “fﬁ?éf é?&lcé teﬁf?ﬁ]&”' i ff&r eecl'éﬁ u&léﬁ iBRKsector are

user ‘u as er users ih secto ese

sdentifigd (bib@kr b 45Y)) eAstnmg nﬁterfa‘ehmmlgdfos a kgb&ndlsext haby de 1) a

not used secto mould t hen us

SRbRs P B Sor NS e JBHEoRe? Saengt ai ot (B btopealprieree

foBLsviah: Viﬁteﬁ%re'n@é ﬁbms@r%e o bk G W§tﬁﬁ‘1%‘?ntfeft@1%h&é‘@rﬁﬁy for user

strong interferers even though user u 1S not ab

uceat ihfiy be tlg mbaRestatianceausing highsateglerencatol lyser wpn dwa%rward link,
r _both

Bl Bt op Dina BB S REE e 0 PR A o/ PR ek () e taton

Qbsdrifl heshl iffeflefeRt & HERM 1852 b Gt reVer¥dRkk, g@%@ﬂfef 8€Br observing
strong interferers and thus inprove the SI'NRs15 for

thih ipteafierapse from wesw siservingdase sigiomery the detsed tink or (5) some
o‘a{& ?}%ﬁl‘? rfmj \pma;lgﬁf% ﬁ%ﬁ%rf%lt Sjél?cel VOltﬁ H&r ATy éo\%gh. Alzl%eastrong

resu i prove muni ca i On coverage as
timtgiferencevemtidibd may B¢ dentiApdbasty onpy/g. p@cae&l sl dolvers théured by
stem [0066] FIG 8 shows_a flow diagramof a
@ﬁ & for gefiferens segiprsoregely ppide wyﬁeﬁsm%aéuwé by different sectors for the
t
3586 Sl ol PBShE o Rk RS OF BRR O 7Y, Bfinded in the
sert sxetierset)ag desotibéd &wVe. Irf argase, facrestﬁatedh um selt is defeemined
ector are .identified, (block_B81

ORGP P NERR 2 st Qpersizprg ng?régﬁn%segptyﬁ[%;{} $14). (e rgstricted set
$& QBFuid? B?:ro%'ial Perongly drﬁht%ﬁe@ﬁcﬁ{]s%?o &QatiiFén the usable

and/ or (2) strong interferee observing hi
isett for theueertssefvingrsastordvith the farbalden set forsgach sigong interference
mterfebence or, user thus be (1) .a base

<481 oo Bl o B e and BapLoms Supg s entity i

FlpofEacmbht i aEhtatied et RGP EGH ety (blosk 816), fh user

%&1‘@{0\195‘ stﬁﬁx%‘:iﬁféft&%ng% Qﬁlty Rt REERERILHE EﬂH’bﬁﬁdls i tBEudabR set for
reverse |link, (4) another user observing high

|thﬁt®p1foeﬂdﬂ@<e81f&)oﬂfh@pmce$ﬂt@rst@mmfgs base station on the

f d t

L1 oms 1 e 8P sl FRRRiCH R TR i welfhpih atjppst one

%ﬁb@ﬁtéﬁ&@fc& Shie GRsteMbh bllQHtiTRYS Renaik 8 hibbafds t0a&6AL users. In
received pilot powers neasured by the user -

feneral; fhieavaskand glgengrusersraaehe allpcpted gebbandeingmyesdar Bor
%%mgfalg,f l?sre%%aﬁecélpo gtezi gﬁbbaﬁ&s based on their priority, which may be

determined from various factors such as the SINRs achieved by the users, the data rates
supported by the users, the payload size, the type of data to be sent, the amount of delay
already experienced by the users, outage probability, the maximum available transmit

power, the type of data services being offered, and so on. These various factors may be



user, and so on. The strong interference entities for
each user may be included in the user's reuse set, as

waelewsnidverl above. In any case, a restricted use@l/ES®E1/036285

[0068]

[0069]

[0070]

is determ ned for each user wi¢h at | east one strong
interference entity (block 814§. The restricted set
fgWen%ﬁﬁl%tpﬂﬁt%rw s DR el 26 PRkt (REhded. NTIRGusBR may then be
intersection set operation on the usable set for the
aHesates] subbarids hasedomaheinpriorityhe f or bi dden set for each

strong igterft nce.enti [. = F. ... Eac er .

o ot Mgk SRS R Rebtnedly Gell stetotipentty Shgtiifl interval,
HHi@Cahebe § yhderefined tinltdnteesl.r Esdhadcoenagebr] dtmgitg (e.g., to
for that user (block 813‘)1. Each user  without a strong
iaHusers eF torrmdy users elocpted diffesentitsubbandmep indigpte thetsahpnds allocated

I EeciE, e SO 50 B el wlhiter PG B REERR n

ofers itbthanetsort (@.gndbknews asa inhdded ak alcagsit veads séni®rgd), (2)
interference entity.first, then allocation of
Yo 5 Gerdifiepsdpr s gsers ehange (8¢ Bhenayer thepguse set for a

: | s ad . i :
R SRR o ) e TRy o B ] RS RRER. e
loesesht,oll dfiile¢ subpandsmmdayynot hhiagd laliteyfob schddnlergye pe dome subbands
various.factors such as.the SINRs achi eved by the

TR AR RS [P ERSTNSHES OE §OBY OPREP BRI, t he

payl oad BheZ@rbilldd sedseprefentlav@héA BEsPBHing B @NRYBEse. Since
of del ay al ready experienced by the uséers, "outage

fphrectuhbandss tiny forbiddemset iEname sotaisédiby sectarantheiperqentage of thiadotal
type of data services being offered, and so on. These
velriapdsusgehletbyrsectany, Wadsisglspdhe afipntiopreuse dackrsi fghsestosdmay be

41 a5 b 1 B LSRGl Snedt FUT fRidbe pgieset UL To

. c i.n_eac
EREERR R o B8 i e D B A opiss BT e dined
tobedsvahall dsabsiblec Howwelery tHeasits S thidatdtiiged Sst@are deperieht on the
users_or to only users allocated different subbands)

giges Mdfpe Hrbiddeieseds; Haidhe fotbistdan sefs msy bs defineddhased on expected

PSR Snd0 WE AL dnRBoRRN( QiIEolot), Whenever t her e

ange 1n users 1n the sector (e.g., if a new
user i s Hudedblennd farhiddemsetsmey be defiodnu sdjious(idinners. In one
whenever the channel conditions faqr e users_change
bR meh oS e frBUSen st e deliaed Rsed BhaipaLycatigney
bBhn@ f&Mthe "s%lé@&n AP@ A aid Gt OR AMVkseb bt &%@ﬁ%{%ﬂl sable set and a
At an I suab%ang{

criterion. y given nonment, all of th S

fehidden sdsefoausits wstristedsetssis destuibed ghove, and, thereafter uses the usable

subbands ,ma [ ea be i,n.u for retransm.ssi Qns,. or

P TR oo Sy e Pplsrira o8 frigesHictv? reuse
EiBBE &8 REctoV @R AshbRIMAILBD 8hd hd\8ghARls et deiSelghB88ng sectors
Si nce the subbands in forbidden set are not used b

sgeqwredy In pisecqpd egbadimgpnt.dhe nyableramdfprbiddsh setd maydsistysamically
?%f;lrf‘e?gr%l?%dr &xs,e\é{rzr)iﬁ)f/&gien% a%ld %8s5111|ﬂ§ o‘tzﬂcefr ?&ttci)r\s/.chgree%I(%:r%pie? ﬁlte%rbidden
set for each sector may be dependent on the number of weak users in neighboring
sectors, which may change over time. A designated sector or a system entity (e.g.,
system controller 130) may receive loading information for various sectors, define the
usable and forbidden sets, and assign the sets to the sectors. This embodiment may

allow for better utilization of system resources based on the distribution of users. In yet



given as: , / |= (1 - , , where| | denotes the sizeof
set . To reduce the anmbunt of overhead for restrictive

wo ewso4398he forbi dden sets nay be defined to bRCEHES2004/036285

[0071]

[0072]

[0073]

smal | as possi bl e. However, the sizes of the

restricted sets are dependent on the sizes of the

T85O EP BRESt, th-Erk@&orstlﬁﬁr defll itEl0RR0? A eBsdPRY tiRgotiate the usable
defined based on expected requirements for weak users

and fgrbiddenbsis.ot her factors. [0070] The usabl e and

1; gre ble(rjrgg : %‘:[;%%t?ven’?% s CEISI gﬁﬂg%}%gh&gr\gmalg g%’ergg? %&fagstler of a user

diednh B etrrbasesinybagt stadn for @athenbase Ration ting i @enlel detter.

S stenland remain static. Each sector is assigned a

Howelp & rastbespratormed) apResdedhtogaeintamygns Ghennel senditiensdr users on
\: 1)

T DR P itaf O S AL R, SEne S fPaliBfit syriaes o

iarfitreMeinisidn Miltipbs Acess (TRMAY systany uppbrt¢hardd bbndEl bereby a

%?rﬁg@rpﬁﬁggvgg?%%é e§%$rglefgsg 31 gga?slﬁ Is 0 %g)éb g%c}v:gl%g switches to a new

e | (12 29
dy nam c a? Ftatuér?}f%ﬁ@ ggg%ﬂg&aggﬁlgﬁgfégw #g‘%n supports “soft
posSidiiey” btioff fstiostiny Fmb‘eré‘x aimrmlmnectdsbr doonhind e vdttmultiple

@%@a OGP T BElscEOPS (4t B o haLasligfies handoff

roviletRditibnat i ﬁ@ﬁ annﬁf fa@t ﬁﬁﬁfgem entity (e.g.,
sy em controller may receive | oading information

for vari B@%I‘l@éf@tr@i% Ca@l eddupeintdyferenca forseatot-cfign Useridwhich are

S PR b B RS S b b A OB . st mgpottr

hesduffsC ¢6 séw:ﬁ‘%dg@ Qsdr yein déctdr laby bO Allated$abSandb th the bestricted
anot her enbodi nent, the sectors may send inter-sector

weisYagewhich in §go of mtasferanse froabheighbodng sedipmid e¥echmtedge user u
[0071] Restrictive reuse can support handoff, which
mestyelso qopnrnbcate withisestony via sulsemds inofive sestrintecovt U,_,, which is
serving base station to another base station that is

diee vk thtdyétrerene. frara nabbdrix. riiycetibe motictadrett Hs , remddé(l, tace disjoint,
mai ntai n good channel conditions for users on the edge
wfersenay smmh‘amoalgler coomuisett with bdifstctoser m)d.y Godevith no

RpeR T L EIR G S el sl Koo Bty User

WE8 a1dol fesfordHaAKSnANE rdnk &Rdrh%o gevgtglgntslﬁ@é%gtﬁgte%é@ U, and

station and then swtches to a n rving base

St Sl i W s G o

PR o Asetin b ﬁ‘&ec‘i'lﬂﬁéey%ul {mpgﬁg% g«tmgfrl g&( ?g% hagmfes ofekdrit sector

(for soft handoff) or ter
A sestdr)y, Wﬁuﬂltcaanusmc)asmpomehamhﬁfs can provide

o, O 0580 05 A5 e A 98 e e
PORELETRDY L USKE THR tratknft PoWeLfor a data transmission such that the received
SINR for the transmission is maintained at a target SINR, which may in turn be adjusted
to achieve a particular level of performance, e.g., 1% packet error rate (PER). Power
control may be used to adjust the amount of transmit power used for a given data rate,

so that interference is minimized. Power control be used for certain (e.g., fixed rate)
transmissions and omitted for other (e.g., variable rate) transmissions. Full transmit

power may be used for a variable rate transmission (such as a hybrid automatic



good candi dates for handoff. Restrictive reuse can
al so support hard, soft, and softer handoffs. A

W@ e@bne39¢gige user u in sector x may be al | ocat BCI/US2004/036285
subbands in the restricted sefg, which is free of
interference from nei ghboring sector y . Sector-edge

WteinshhisiRY (AL AR Q) ORHR iSnEiniid] thAnSRIBEBH O YidtiStiP R HSancy
in the restricted set XJ , whichis free of

iipfosnstiondar eacrlrp@nk@ aptilthe Brekebisidgeoded sorrpeityn dn awsies tosastiieve the
. ' oS neously communi cate
ﬁ?{?&ggit ﬁJogéel ofcr’rs gl(l O%kllt%)ﬁno [ ntgrfer ence from

[0074] strong i Imttﬁé ﬁ‘m’\%reiinboﬂnb@it lﬁoﬁeﬂhaﬁ\&)reﬁm esohfsector issedocRited with
handof f . .al so perform hard handoff from

88 Pﬁﬂbl%e@ énds@?ﬁt f@rblgiden sf. n%fén? eider srabodimerts of resjetivareuse are |

SER rong interferers fromsectors y and X,
?Espe%?%lg?’[, the received SINR of user u nmay not

[0075] change (i anethas embodiptehiyofivbgrictireacuse, ée&:hhaﬂdﬁjdlsdsilgned an
fromsector to C or; n epsyre a snooth
TR (3o Sy Rahart G I e TR ote be. DRepresticied
'u@alﬁé’E@ lcB@hin® SubMahlis ﬂhﬁtsﬁrﬁil Bé hlYSeateQYS Sny BREH tHOMCER! The

adj usts the transmt power for a gata transm ssi on
digutedivise setichetaing eebhaads Bty ¢avtaint wee restactsmis ssé¢hoas, €.8., a lower

int i ned at atar in turn be
TR afive it SES I aha I Pl e P P Bl ey et above for
@agrxaﬂ&wpqgﬁga“%h;or rate (PER). Power control nmay be
used to a ggst the amount of transmt power used for a

[0076] gi ven daBaghrsgeter x mayaHegats thesublandsinesetssUnandi Libydeking into
PQM’[ 3 %Bgn%el 90 gﬁf’o%g tf%ﬁé ﬁoerré % tﬁr go(og p’grffo%agr%e rg%ty e achieved

transm SSIons an

féit 28] usersa Mwisebhands in et niaf d8 aMTbdatdionoRhy B iR Sedieed Weak
for a variable rate transm ssion (such as a hybrid

Asre Haterctor 8 masthephlopated subbands inik) a reginictad ses Uggrt Upanal, , if
transm ssion of additional redundancy information for

dighvinisafereace ispbservehEomaekahboring sretasde @) eoestdeted ot i n

Sﬁ%éf C“‘fﬁfgiwnpef%fﬁ o R §a¥1§é¢9?or?zo9r B)a
res tecf: \t?xa;g' n@ ]f C(‘%E“Iz dgil}g%s% erf %%ﬁg? Io%ﬁ omI ne@rbonng
F%%%gf/rf’lﬁﬁ%iﬁo%ﬁ%&seﬁ S HER B bR b S L. "

[0077] each secA @frorﬂ,c,ﬁls:‘er A usscgied hana gos@siphdl Guelitydsahit for its serving
subband set a use" subband set L . The

SPAIQISt qnddr@ab%@sﬁt«sd é@baawah%hmst% e Lt n@n theafprvsard link,
@é&t&%hﬁgtr&%nﬂ{‘%t ot %gf; % the 1&&@ %f Bt £00&t ! EHr slttr;%gg gﬁ% v. On

set contalns subban haV|ng rtarn use res
shealevarss liek, gtrongusen w&rayttraasmmat onimlmm tHel lower pcﬁﬁrslim]it to serving

be fornmed in t descrlbed bgove fo
§g$%r x{ja(iqﬂgi periormancs gy rgsreve for strong user v tor both the forward and

reverse links, even with the lower transmit power, because of the good signal quality

metric achieved by strong user v for sector x. .

[0078] Strong user v typically has poor signal quality metrics for neighboring
sectors. On the forward link, the lower transmit power used by sector x for strong user v
causes Jow (and typically tolerable) levels of interference to users in neighboring
sectors. On the reverse link, the lower transmit power used by strong user v plus the
lower channel gains for neighboring sectors result in low (and typically tolerable) levels

of interference to the users in the neighboring sectors.



[0076] Each sector JCmay all ocate the subbands in sets
U and L by taking into account the channel conditions

w0 o0050kB9481ser s so that good performance nmay beP@UOR®O€WB6285

[0079]

[0080]

[0081]

[0082]

for all users. The subbands ipset U may be allocated
to any user in sector x . \Wak users in sector x may

be al | ocatyRfafoihafbddinfert &) rodtricEsé Fdusé, RectERUsesebishsbociated
, if high'interference is observed from nej ghbori ng

gty aotortpd list ofsubband sefsithat arpydsrused forthe euse set. Ringbp frequency
ga}]ﬁ{ang% &?o ' 2%8 Bilfdvé’ﬁ% Jfrsgﬁ]i]e Q%M&QC? ge{q&%ﬁ? B& Ep?{te smaIP such as
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irdbtrivtédece UG.S; Whichbseespends tbaense eetqmmr)l Sgpﬁc&semgém dbserves high
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{
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performance may hi eved for strong’ u

wieref the srbbdnd sats Wahmrthe squianksracleieimvai eqhaltplnﬁ'ellenm rThe users in
transm beca f the, gaod signa -

raeP s 4 2h B gy SR R Emeb a3 o et o e aligony!
SEBHANG sétS B th¥ sdridd 158 hicilRd vidglfeusd @ﬂg 2,91 qbdrtlﬁéers in reuse set
netrics for neighboring sectors. forward Iink,

1(11%) thevserted histiaay be (bwel1.UsesdUnys) s Bet wersdnfrense setr(dh ghe sorted

S B L 0 YRR R AR e L e o

(B\tedhﬁ:e the atlfourtt bEint@eréncelodSG e bypheREers tthe li’é’usé &EtQRE/or (2)
user v plus the | ower channel ﬁgl ns for nei ghboring

siuee the amount of ipteriersics eavged hyfeawess in ﬁleéﬁ%lséi) | evel s
of int erl%gﬁﬁglg%tome} BEbHERR gﬂegtﬁﬁ%@eg&ggéd&%ctorx is assigned

sectors yet ano er e

nedtiple QY uamblee&e&mndemﬂhplee{elge M)eforbiédeassac ITht @admbtit ¢f 1Bable
sorted |list of, subb dsetstht may, be used for the .
ekt 58Y 6 11y BLbY SAUR) QB RSSO fOROHIIeR & r Aé 7 GHamplesfgultiple
Sucﬁmsd&ﬂhs%eaﬂd‘rforsﬁa&ﬂ il By 86 FinidB wiggﬂﬁtusaﬁemﬁth'md the

as restricted set which’ correspo to reuse set
(@b@d&) set Bu ppessk pais being fmhmadrsuels thiat egchiofither ¥ ¢otalrsmbbands is

ect and i ned. to re set |
? e§ &Vlsﬁﬁ'&*gcﬁ r &8> W :e‘% efW]éWEe%}J fesg uqeen set
duced nterfe 0SS
P%%Iﬁ'il?”f SV i B T Bt et SRV i 38 anpvg formed
Wsﬁﬁhﬁérgrent al internms of the achievable
t hroughput of user u. Hence, for users in reuse set

(1, 2, 3) ,Fos graraple, the M uabla ssisaney befosmed suchdhat theycirag
RSN ERE SR MBSt B el o Blonsion e bty e
efibiddst possibéy wable .seﬂH”aeedJ(SIeftﬂohﬂhng. This may reduce the total interference
to neighboring sectors when the sector is partially loaded. This may also increase the
variation in the interference observed by neighboring sectors, which may be exploited to
improve overall system performance.

The M forbidden sets may be formed such that they are non-overlapping.
The number of weaker users in each sector and their data requirements are typically not

known a priori. Each sector may utilize as many forbidden sets for neighboring sectors



reuse set (1,2,3) may then use |arger bandw dth, if
necessary, by using additional subband sets in the

W@ 005043948 st associ ated with reuse set (1,2, 3)PCFU82004/036285

[0083]

[0084]

[0085]

users in reuse set (1,2), theysorted |ist may be
(UL-2, U, .3, Ul-23). For users in reuse set (1), the

as)fetqaﬂedlt ﬁ@mtbemékhsers[. Wor 2xarbbte3dector 23a (yﬁlfh&e%ﬂsﬁaﬁds in

list for each reuse set nay _ be defined to reduce
meze frpidden sats fon pedierar tepEQvidphightiedntagatasie oa%@rrlgoriewveak users

ﬁrbfec{ ?%Sb%s&% 3 g{%ff?%nhé ﬁ%ﬂlcs%c{o?r? f;}rfg léirﬁgepogtfmore of these weak

Interference e users
RER80Thd seckirs nky yedrdmatetusege efithe firbidden Qa‘ts restrictive
reuse, ggch sector X is as% gned [tip ( usabl e
set s andrEsPerEh Feelsecigr mey be Gsugned Ry SRR usable
Héﬁ@?ét?gﬁ?&? ifbeRbf isifthed>Suy 'sestA sﬂlﬁﬁpﬂubband set
of forbid an exanpl e tiple
vfaybs alforbidded snbbdmdddteor aslunsedmy: sbbbemdrsme dAs ami ebdamptee a sector
usabl e set V nd t he for n sef each pa
?P\Sd‘ %%‘Eqﬁ“{‘ gplegopsirage SH “R}dtSSFaI NS POBSHHRed; Bbanr& set may

b8 & FeriRRch Buhahd s&Sindahe fhaifing cSnBrainesibtiand SME‘; lhﬁay have

denotes a uni on set operati1 on. However, 1n genera
dlfiermt treasshié pewerlimitsiand may be alifwateddo diffrasnt biersfafistrents users.

0 F
A IS L B SERL b 3 v e
4t doﬁﬁtrzﬁlhtblssabsarﬂf set fgy h@iﬁ&ffek&ﬁﬁhﬁnﬁ@ﬁow&qmt G&C tn6r

nag t hen use the snallest%8033|ble usabl e set based on
farBiddem sgth glhemse of matinleuspble andéor consirainedsels fferr eapls sectey may

Pﬁ;% i1 %e];ﬁﬁ?xgﬁt@ﬁl{ngr smgﬂdgéa%e%ﬁ%%&g il &fﬁ ntt Ee%ltérg

SO I ncrease e vari a 'n"the
i nt erf erkan chn@jgsestm&ﬂ/ebyuse ﬁbgb&mrspagﬁsﬂm%@lbeﬂﬁfblﬁilsystem with
be p&;lted to i.nmprove overall system
B"ié o SOSERIPStEEYA ﬂeaﬁedp%%u%eétvgﬂmv Tpeserpgfterag For a K-

§ééﬁﬂ/c‘éﬁ Adust BeiYerfl tGe Ed}ﬂldﬁ&?éét g&% E‘I%SGCB} eﬁlﬁ{g}q{ R¥Fined such that

weaker userS$ In each sector
rteyeilapsmatlt the ﬁmrblddylp Bat dibdl gach of therodhven 1 r-il mectorsﬁmlk; and may

RER R g Reabt-SRaBiaRE of ety PERANG Sl seterGgllaay form

HFRFht rdsict IR L difleRGk A gKbdfﬁa\g sebtots t?a@edsé&pﬁ ﬁle st and the
nore forbidden sets for sector to provide

ﬂ:@iblddmseéesfor thegeeghboring sastors aEa0h§ec®r/c¢il me;zthm use the usable and
Ies % |g“:b %e%ference fromsector y , or to

%ﬁ g ST PP h 8% %meak users. The sectors may
C oor di N eRirieERg fousd hdshso KeeR deteiBed firan AIIMNAAl sysfem. Restrictive
general , each sectorarﬁg be assi gned any nunber of

TeHpeay plse be useskior a T shigtemes Ereguencyivisionddpltiple Access

@ﬁ\ﬁ%@ sQhdifich CPAPRILE Sl B L ARASCHMA Sl BB 3Bhal
Embbemg} Dieismn/Mu]apleeémﬁﬁﬁ ©FDBMY € ystém eyl sb %naSXSTDM?AJ system

mul t.i pl constralned subband sets. One constrained
us6p HEis i t1plex1ng (TDM), and transmissions for different users are

ortho gonahzed by transmitting in different time intervals. An FDMA system uses
frequency division multiplexing (FDM), and transmissions for different users are
orthogonalized by transmitting in different frequency channels or subbands. In general,
the system resources to be reused (e.g., frequency subbands/channels, time slots, and so
on) may be partitioned into usable and forbidden sets. The forbidden sets for

neighboring sectors/cells overlap one another, as described above. Each sector may



be a forbidden subband set, and the remaining
constrai ned subband set(s) may have different transmt

w@owen439usri t s and maybe al l ocated to differentPCT/E8M00636285

[0086]

[0087]
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strong users. As another examp{e, a sector may be
assigned nmultiple constrai ned subband sets, where each

ERARSS R RAd R BRARAYS i88isabR Yet Y Eheforbilifl &l ®f fof héBRBring

power Iimt (i.e., no forbidden set). The use of
medtoris/oblds, as dgsicabedhaboye. constrai ned sets for each

ok s Roreini ulbeufte BFe b B et bR 3,

@&hﬁmﬁédtl‘bﬁs (GSISI} s}idéin b ACBS PSSt 1By bperaiese t’)neb@dnfn@rfrequency
a stemwi th 3-sector cells. In general, restricti

e Bagly fsauensk hangd eqyersaspeeifis éaqggtqf Sequencygs agd 1s d1v1ded into a

AR APl AP g

whdchifid ARFUN (abstiete radid fileqiicneqchamitl ﬁlhﬂbfﬁi} Heor eikample, the GSM

SOR e BRI RO OF b tboush seddbe BEh Tlockequpayihand
Weram §4 19rtﬁ1r&1 §§§ Inf A SRl @Ob(ff %ﬁc{yq{aﬁﬁko%ers ARFCNs

nei g sector basad on its usablé se
de)Z Ktirchaigng 1e tGonfventidrally reacly GiSH 'ceigismgmidsa seEa;ERF channels and

tor/cell then the, u e

28bu iz s on st SR Shgmisatopdici el Gl i teipg oM
%Eﬁsolog’aﬁé‘@néi@ $4¢H BB dcré’ﬁorﬁﬁlll% e‘él){ﬁff&'éht RESIRICEHaMBels such
reuse may al so be used for system a Frequency

Dhay iths tramsvigsion ffay magbbssng cﬂﬂmdp noy tesfare withpme angtbere (pSM
Lt th F
s e Heet tE A A BT P sa on. A

TDIVA SY SR @yiidtER Teilse MayticMised ®inipibid ¢ifiedchdygarldelilce idelsector
transm ssions for different users are ort hogonal i zed

iyterferanesnfor & iG*S@/I systems The availableRE chenaely £<Pr§ e (R MEsySIRm may be

513 TR SIS o 00 Y L X i ey

IBY absi@iedOink oF fHe K Bet@afré. eEﬁ:lhtGSMQQllQWhém glistateR®ehannels in its
subbands. In general, the systemresources to be

msablespt feusgrs inftheerlbad,RE dwaﬂasn Eheestisted setsjtpweak Bsess.
R Rha e F bk SRR BrB e b e

shainelss ekl tensofsetor alpsarie oadnialide acldsvadlescri bed above.
Each sector nay21 form restrlsgésd sets based on its

usabl e sRestsiYerpseMIALRSPSSS & F BRIt argfsomppication system
66 LAlisds lhﬁl'e ‘ 1938 s &%ﬁfgﬁﬂ&on[ %ﬁ]caﬂﬂ%ﬁ fsra' sihds¥Rial signal

reuse may be use for a System for
ﬂmmumbeandapasde@l@htyo@}esacbmth datcaml %smatahwtb pexaatcelar

CBUBPEUE QR Pt R LB TR ST B RG CaTG] RO (data-

IoRlyg) MathHTRIIHAE IZZQQVJHZ'?cafrfé% OB dch QEdt6 &1 1(1@59 system may be
channel s. Each' RF channel is identified by a
allowed to use all carriers or only a subset of the carriers. A sector/cell may be

forbidden to use a given carrier to avoid causing interference on the carrier, which may
allow other sectors/cells using this carrier to observe less (or no) interference, achieve
higher SINR, and attain better performance. Altemnatively, a sector/cell may be
constrained to use a lower transmit power limit on a given carrier to reduce interference
on the carrier. For each sector, the constrained (forbidden or limited use) carrier(s) may

be statically or dynamically assigned.



specific ARFCN (absolute radi o frequency channel
nunber). For exanple, the GSM 900 frequency band

W@ o0080$394RFCNs 1 t hrough 124, the GSM 1800 fr ePLETIS2004/036285

[0089]

[0090]

[0091]

band covers ARFCNs 512 througfp 885, and the GSM 1900
frequency band covers ARFCNs 512 through 810.

Convent i @pglskytor ﬁﬁ? BssteaMkClkets th s %M@%ﬁexgs).s aclofecIr may
channel s and only transmts on the assigned RF
ebanssgscacioserdd acerrenires meandr ¢ AYEd Seersiaterfeggs/feesclor the user.

OB P SEp B SR T AR Ry be s e

of 83HIrfesd RVend REs iNGIrhd0E fotghe@et fe.glPa batiet Mit@sEEHPa strong

W th one another. GSMtypically enploys a reuse factor

grtedderer totthemseahe (e.g., K = 7 ). [0087] Restrictive

reuse . i Ci . . -a. .

o Tl 1 RSl GRS ruse s

Aepdndaitlon sibtemhiesizal Fof darityh exenfplny s enittimy adirevsielg entities

to formK gai rs of usable and forbi dden sets %S]gn K. )

i 3 freguracy heppiag RN systgmder the sesacitye sprse mbpfignget with a pair
| f S I V. nnel s

R T e I E L S e S e e

in its rERG.9 shoed addock diagramalf an smbsdinkes of & trensnetting entity

SOE R ey b £ restrampianot afige Satidh 854 eliginaf Wil
GaRS 8l Ler@iRE 1 10K af BnceBl/ B8 8¢l atol 0P8R cieirafiie/pati€t data from a

reuse nay al’'so be used for a nulti-carrier
detarsowice 212 for asgiverewser hawroeesidsi(e.gs enagdes, phterleaygs, rand mepdulates)

f.or a transm.ssion. Each canrier Jis Si nusoi dal .
e D el pR ASHRBR P moBfilaR ieRisalePiol &8 THE R i ppovides data
3pEbbIS, WEiSR aleth6dhilNidnhsytbBRI bt €4th.aEadhanedigtich syRbel is a

such systemis a nulti-carrier 1S-856 system (al so

sampled valueror 4 peinbiv sjgnal eonstellatien fythq ssilested madulaton scheme.
carlli.en [ ldq <l .

SESAB Ay REPLREIAN D b S YA AL

ArsiRe bibbandd deterBiinddebyf € BH dolgirolf whidh s gengiavegibycar FH generator
to avoid causing interference on the carrier, whic

P40 based o the Wekiicsbanns! aysigmpd o vt g FHgegerigrofR mayde:

o | . ) :
SRR BT DEASESIES adl e Dbl and o on
Maiping wet 916mnso frevidesipilotaymbals ba sulstends seddor pitc ransission

over.limt on.a g.ven. caryier to reduce interfe
B et ot S S et e A SRS on. o

S Al im0 A ol

setet subbarsly, wibet gach transmitesymbpbmay be adalslsgmbal; pipde{ symbol, or a
Each .se tolr may al so assign each user to a carrier in
LPaTPEY V88 avoi d strong interferers/ees for the user.

[0092] FOr exangh ©FDNI mdthilitel B ousediv e I¢ BtisnSit Syrdds for each OFDM

avai l abl e, then a user may be assi gned one of the

sambplpesiof and geparaiesa perraspensdiemOEDM pyribel. (M (raodylator 920
z%yﬁ:lge{lfyl ireléluae()stanqﬁxge%op%stq?‘o%repgglsform (IFFT) unit and a cyclic prefix

generator. For each OFDM symbol period, the IFFT unit transforms the N transmit
symbols to the time domain using an N-point inverse FFT to obtain a “transformed”
symbol that contains N time-domain chips. Each chip is a complex value to be
transmitted in one chip period. The cyclic prefix generator then repeats a portion of
each transformed symbol to form an OFDM symbol that contains N + C chips, where C

is the number of chips being repeated. The repeated portion is often called a cyclic



interferer to the user). [0090] The processing for
data transm ssion and reception with restrictive reuse

w0 g00depasient on system design. For clarity, eREnphmny036285
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transmtting and receiving enfsities in a frequency
hoppi ng OFDVA system for the restrictive reuse

gme ‘%1 se & Eonfbo R ltér-Fimbes aérferand (fS1y BiGEEDy &B@h}%

or ea sector aré descri bed beI ow. [0091
Qalsihlwéachngal A PEDM gmhold?enad cenbrpahdaiorthe Uratlon of one OFDM

LRIy BN S OEEN ERE SBEELSs sram o

OFPNE yrhbd18 gA%bﬁﬁfcte%Qm é T@e?@,qg PEdoRmdyl (3¢ 0don9dds to analog,

recei ves traffic/packet roma data source 912
filfers zangplifees, amérequenqyrlm@@%\@ét.@) the QF DMeyabaksiream to generate a

iaterlsaves And, pdll ates koble dal@.based on a coding

ene se ecte or usér u, and

provi deCahiodlersy30iHests thérbFdratitneat mfadsihlaingoamnswmm Memory
for data. Each nodul ation synbol_ is a conpl ex val ue

Pt 932 provides slarage Sorgragragkedesinddatase 5y 09%01&5 P8+ ed
modul at iyg 56@ i) da@oﬁﬁﬁ%g}a[nﬁ s;ayamﬂmg%w chegﬂhé entity

916 provi as Oor user u onto
1y 40579) MMWMe da‘.te&rerpolnlmh dfa tease Btiakicmot 4 ehminahi Ofe osmore

gener ated by an FH nerat or 940 based on.the traffi
EIedaied sigrals §rRBEmitisd PYONe G Morp GURBN NS CEUes Fraioped by an

&A1 efhdthd fbcb&@& s a1t1§5}o%fded@§ SPROEABLONY MEHEBREr unit

PN) genetrators, and s6 on.  Mapping unit 916 al so )
(RGVRYI &814tiol abtais yarimles The sstibbsanpdesiforehe QFDM $ymnbol period

t

ST ST teCeR B OF DM pnbel” i e frhfuRbe Eiftoqgpte

?ﬁ)%@ssg:t@lé/'sﬁﬁ pie® hnPftovidds rd¥BiRBd Bembdls, twifldiark ik @e$mMes of the
ransmt synbols for the N total subbands wher e each

trammym@mmt bYrﬁlF tsasmitting entiipah OF DM dgmpénlatey Ak typically

zero vaIu 0
Pt Byt ant iR e b HSRPS Blf ofBat
Rendves Ry ciepefiriesach rs&liwfe‘dipmﬁl %lﬂl:fal\ﬂ)}ﬁadﬁ’@&bcm@DM
nodul at or 920 typically includes an inverse fast

rensforatedisymbel oklip F(ETFums trepsfermg raciuressived Ealﬁf@mesi symbol to the

%?’@%;n?% r%m ]5 é) n S m t t% IPﬁrljegt edt sslﬁ]bIOi:sz mal n

Bﬁjbragdﬁm Btibandto- s;nnlﬁﬂsslemﬁﬁiing anibhO 18 obtam§ thred¥h sdoeived dimbols
ynmbol that contai nsN tcirma domai n, chi ps. E ch chi B%‘HP

aor@a%OEW syrpkolipsried ang RER¥IGes Feseived SHRROLS fr
ggﬁl%& & h&{ﬂr ghb Syﬁg%{dé‘hfyd&é?ﬁl‘iherd e @oerUi tgbﬁaaatea by an

transt orne to forman DM synbol "t hat
Fﬁi’geaenas)r NI040 bisepon theteaffic ichalmhbasaignmbto wkr mhAr;l@ntmduhg)r/

e he repeated rtio tenc
T N T REW AR ALE —
SAhBS15 BreR6S: dddProviadiEREddddtd RUI@RE ¥ink 1022 for storage.
A controller 1030 directs the operation at receiving entity 120x. A memory

unit 1032 provides storage for program codes and data used by controller 1030.

For restrictive reuse, each sector (or a scheduler in the system) selects users
for data transmission, identifies the strong interferers/ees for the selected users,
determines the usable or restricted set for each selected user based on its strong
interferers/ees (if any), and allocates subbands (or assigns traffic channels) from the
proper sets to the selected users. Each sector then provides each user with its assigned

traffic channel, e.g., via over-the-air signaling. The transmitting and receiving entities



sel ective fading. An OFDM synbol period corresponds
to. the duration of one OFDM synbol, which is N + chip

WwW@esou®48 OFDM nodul at or 920 provi des a streanPCf/USIHDM36285
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synbols. A transmitter unit (3MR) 922 processes
(e.g., converts to analog, filters, anplifies, and

ffoesidB NSt thiCsHRfoemttBe apprepridrdPlosyuiig! to Sbhigdihidreceive data on the
generate a nodul ated signal, which is transmtted from

anbbande mdicatsd by thoasignediatiicehaarelo30 directs t he

oper at | Ofy Aeshic A1 fo0hi G/ deorBOH nefMh{REY nggﬁlgrglggted by

provi des storage for program codes an

varibusahbars. F3dexaniidd4hesk téchnigeymanbbimslkmeitad irtharddare,
an_enbodi ment. of ,a recejving . entity, 120k, which may be

SAEW A 3/ ePTIPRtEHbEEo! tiaddiag iy gAplsmeniatign, thpiocessing
GBfs Red ﬁ(fenﬂﬂpéﬁoﬁg eitetiBAALS, dhAREE Je%}tﬁgtemée@, ogerﬁcﬁ gubbands,

more transmtting éntities are received by an an
POacss datalfor rensmissipr edresemivml andspepformi afiedt firecti@nslrelated to

processed by a.receiver unit (RCVR) 1014 to obtain_ .
SEERS TousRan e IO Ly 0ng rr@impi'ﬁm sppafie fpjegrated
rcﬁ@ﬁi%stlwgl@s ORith G &iaY proc igitalsi i i
denodul at or)?(lamad§l ) p?%q%?géﬁswggﬁﬁ%g%ocﬁ%% %Iegéces
(BEBDgk tragyarhohlle lagi¢ d¢vieasdPhDis) fieklqirogramamblef gatharrays
@%ﬁﬁ@t sgrrbolsn%{e?r{]tgb .thetralrsm't.tin entiti@s.1 .

e REGuT et o ISt PRTREPPYO AR U FORTOEeRspEs pber electronic
RS HosidrRA®Y pérfothi the Rndtions dsEribd Hereil 8 aColbitatioh Sldrdof,
renoval unit renoves the cyclic prefix in each
recei vedrerpvltEar@mplemenigian thegestaetivareesetiechnidues may be

' r j ch recej v
IR BAAALIGME b SSRGS e o e
Riraiond ddsEifbddchendinaThe bbftveare cuds nsaydEdicred @f a ool unit (e.g.,
subbands, subband-t o- synbo| denappi unit obtains

A d
{OFENQYY Pl 8B ¢ BHE 1Sy Fsmaemaqgy vaK dR3 Cg Rband exepvtedbrad
! : Syhe ;
NP SRR RRLO, S f TN TSR e

geplenehted vothimthefirbqgesve batxternaDbGhdpoeesson t he traffic

channel assigned o user A_.denodul at or/ decoder.

C020 oy o DR R eriin b P05t o B e Qeovidefo enable
d1881 kil neke] ea] d vagQyi des

gg%gdeq S SRSk AR tlPreddabiny Shefth Ve A

owdificatipey to 36 edibpdimentst widl tepreadityi appamnt todbeseskillgd in the art,

bty 120k, . A. it.1032 [ t f .
P et St B 5 B Fap Becrratoqmgya vitiout
Heparti@stromahe Mfrif GisEpe SRBOINVERIGH. TRk, tBe PRRGH W RAtIbRs not
t he syst enT sel ects users for data transm ssion,
2

ideef o belimpied & the sEbpditrentseshews hersin bujris torke aseprded g widest
' : .ot ed f
Bk SonflBbR o8 phiGotS A o Rl AR ASUERATRGL . ces

(if any), and allocates subbands (or assigns traffic

channel s) fromthe
WHAT IS CLAIMED IS:




proper sets to the selected users. Each sector then
provi des each user with its assigned traffic channel,

W@ 2@5/0439u% over-the-air signaling. The transmn PCT/NR08410B6285
receiving entities24 for eachpgiser then performthe
appropriate processing to transmt and receive data on
t he subbands i ndi cated by eARVEs gned traffic
channel . [0097] The restri?tlfve reuse techniques
descri bed herein may be inplenented by vari ous neans.

For exanpl e, these techniques nmay be inplenented in | .
har dwdr e, domethad of allpcating Byt ESPYReS ey wiplesspgmngmication

qi{vq? ' enmentation, the processing units used to
?%rén ( %ﬂg?ﬁl&g interferers/ees, determne restricted
set s, idntibgag sraighiherfdencpemities,df aiat, forfeach df atrisast arsd temminal in
r reception,_ and perform other functions related taq

o)

eEprnicRtigR Wit dugpl bage SR, EATIRIOGS MRIPHP TG RRTGY being an
d i j: i: £l G jgrcuits (ASICs),

R e U g e L O

pr oc ealocuting eystens sespSPDR) the ptrlogpt anerteinénal baged od ¢hd strwag

et bl <eftich 75 FERCIo oL s AL B e
m croprocessors, other electronic units designed to

performthe functions described herein, or a )
conbi Aat i ofhe meatlask of Jaiwdg whewin eachstrong mserference entity for each

i mpl.enent at.i on, the. restrictive reuse. techni S .may.
Rl et Bossi ot fioh it oy FER Fust el B fbtinal on a
ffoeatd Bls, and so on) that performthe functions

descri bed herein. The software codes may be stored in

a menory unit (e.g., nenory unit 932 in FIG 9 or

menory uni ' 1 ad .

proc e)sé's or 2%1 % %&%‘dﬁtﬂ% 1é %5': ) F@Eﬁ@g &t%?‘er%g § n%ﬂaz for each
fdrfdinal € anofHee baserstationdeehedryotserve idhanenfesstcovrom the terminal
the processor or external to the processor. [0099] The
SPSVPYRIE s cri ption of the disclosed enbodiments is
provided to enable any person skilled in the art to

make or use the present invention. Various

nmodi f dcat i Ahs mathddefotaimnt) sdiersbmeahwirbhg beerfaramticleptity for each

a&oar nt tq those ?hl l1ed in tB_Egar and hﬁ]leﬁenerilc
preRal i OtheE farmang! AeFIRTGHo FaYSe lh’ﬁ‘%ﬁrfeé@cfe ° g¥rgpmaton a
etRpdiiggnt s without departing fromthe spirit or scope

of the invention. Thus, the present invention is not
intended to be limted to the enbodi nrents shown herein

but ig to accor t.he w.,dest s e.cqnsistent. W.th
the pit noi ARSI Tava b SIEPL AR SR I Rkl sVhdan
VEIOlrckSn At dMEPtHeSirdhg fHtdfdvince eftifi® ifodlyOillerdt fisddfa# 1he Germinal.
systemresources in a wireless comuni cation system

conpri si ng:

6. The method of claim 1, wherein the current base station is assigned a set
of usable system resources and a set of unusable system resources, and wherein the
system resources allocated to the at least one terminal are taken from the set of usable

system resources.

7. The method of claim 6, wherein each strong interference entity is
associated with a set of system resources that is unusable by the strong interference

entity.
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being an entity with which m4dgation of interference

is sought; and allocating systemresources to the at

| east gone trgag KAl dTasem 1 furthee cohpdigg:i nt er f erence

entities, if any, identified for the at |east one

t er mi deferminingRhest ABsysten eowres usplile fofrack phthe 4t least one terminal

rqng .4.nt erferenc t] r, ' ' .
BB DOAE B TE S Bkl SlasBER SR bite staion gnd sets
o systein tRbufcakmeblaby tewarotg interference Bnéities; ifag, W@entified for the
claim, whereiin each strong._interference entity for

<ndivrherein gachyigrpipal ip 3Ueratad sysism rgeuiesy from e set of system
Qég%ﬁfcg;u%g},gf}o{{}gq%ﬁﬁzﬁnce fromthe terminal on a
I nk. 4. e m

reverse net hod of claim 1, wherein each
strong interference entity for each termnal is

anot her term nal, deened to cause_high jnterference t
The. t 81 mi ndbe GRS NIRIET G Sati SHEPHIGOrees sty for
%ach%ﬁﬁig\hlrbis Q8 Bl Bhdedloniaf iftblsOGRMaE: SepdtRM YR thSset of

not use y the strong interference entities, if any,
usiabit $ylsteiresourcestassignediortbd curGnt base statioh edd edchaifdhesets of

wherein the curren se st ati i s assigned a.set.o
ST ol e Risa R oy 2SSy ToroRen s AT E R iRl for the
raa@ces, and wherein the systemresources all ocated

to the at least one termnal are taken fromthe set of
usabl e systemresources. 7. The nethod of claim6,

wher ei;q ea i nt-er. .j-L1y is associ at ed

Wi th alla'set %QF%e;t/lgotrago%ci%@o{j?‘%‘g%??%@?ﬁ%léé{unusabl e by the

st r ondeterthiirfoed B OE re3biinict Yet2 for&achlbftheet lead ofé temialNwherein
7, further conprijsing: determ ning a set of system

thessenueesssetrda phclist dor cagh Frrpmal pre farmadehpsed emdiffegsnipopgpinations
PR b0 R TR0 B A EAOUISER, AREAUA e o
sesau resesrcanunahble blyyhd stengtinterferehctt entities, éhany, identified for the
entities, if any, identifli e(f for, the termnal, and

y
Jireyalpnd yherein paghyigminal i3 pllogated systemapsayrges Jigm thegesource sets
ik D GetSRin fof URtEMBASOUr ces usabl e for the
i [0

termnal. 9. The nethod of claim8, wherein the set of
system resources usable for each termnal is
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terminal are ordered to reduce interference caused or observed by the terminal, and

wherein each terminal is allocated system resources from one or more of the ordered

resource sets in the list determined for the terminal.

12.  The method of claim 1, wherein the current base station is assigned a set
of usable system resources and a set of constrained system resources, and wherein full
transmit power is allowed for the usable system resources and reduced transmit power is

allowed for the constrained system resources.

13.  The method of claim 1, wherein each terminal is associated with a set

containing strong interference entities, if any, identified for the terminal.
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The met hod of claim 1, wherein each strong
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( SI NR)
" utilizes orthogonal frequency division multiplexing (OFDM), and wherein the system

resources allocated to the at least one terminal are frequency subbands obtained via
OFDM.

21.  The method of claim 1, wherein the system resources allocated to the at

least one terminal are radio frequency (RF) channels.

22.  The method of claim 1, wherein the wireless communication system is an

orthogonal frequency division multiple access (OFDMA) system utilizing frequency
hopping.



achieved by the termnal for the strong interference
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communication system, comprising:

a controller operative to
identify strong interference entities, if any, for each of at least one
terminal in communication with a current base station, each strong interference entity
being an entity with which mitigation of interference is sought, and
allocate system resources to the at least one terminal based on the strong

interference entities, if any, identified for the at least one terminal.

27.  The apparatus of claim 26, wherein each terminal is allocated system

resources not used by the strong interference entities, if any, identified for the terminal.

28.  The apparatus of claim 26, wherein each strong interference entity for

each terminal is a base station deemed to cause high interference to the terminal,



26. An apparatus operable to allocate system resources
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32.  The apparatus of claim 31, wherein each terminal is allocated system

resources not used by the strong interference entities, if any, identified for the terminal.

33.  The apparatus of claim 31, further cdmpn'sing:

means for determining a set of system resources usable for each of the at least
one terminal based on a set of usable system resources assigned to the current base
station and sets of system resources unusable by the strong interference entities, if any,
identified for the terminal, wherein the terminal is allocated system resources from the

set of system resources usable for the terminal.



32. The apparatus of claim, wherein each termnal is
al l ocated system resources not used by the strong
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termnal. 3 . The apparatus ofpclaim, further
conprising: nmeans for determning a set of system
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total avail able systemresources conprise a plurality

of frequency subbands, and wherein each set of usable
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subbands selected from among the plurality of frequency subbands.

38.  The method of claim 34, wherein the total available system resources
comprise a plurality of radio frequency (RF) carriers, and wherein each set of usable
system resources and each set of consirained system resources is a different set of at

least one carrier selected from among the plurality of RF carriers.

39.  The method of claim 34, wherein the total available system resources

comprise a plurality of radio frequency (RF) channels, and wherein each set of usable



38. The nethod of claim 34, wherein the total
avai | abl e system resources conprise a plurality of
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44. The nmethod of claim4 , further conprising:
processing data for transm ssion in accordance wth
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systemresources allocated togithe termnal. 4 . The
met hod of claim, wherein the systemutilizes
ort hogonal frequency division nmultiplexing (OFDM, and
wherein the systemresources allocated to the term nal
conpr #3e offke methedrof claimddefEtheseimifnre: 46. The
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different time intervals. 47. An apparatus in %
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controller operative to obtain an allocation of system
resources for a termnal, wherein the termnal is in
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receive a data transm ssion'sent using the system
tethe derodsal apinprisg ent argnerp dregueney sabbanghd a processi ng
unit operative to process the received data

transm ssion in accordance with the control. 49. The

appar asus qhe elefiod of ClaiiaUrs, WaereGOMP 6y stém @tiBZesdrequency hopping,
processing unit operative to process data for .
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apparatus in a wreless conmmuni cati on system
conprising: neans fqr ohtaining an, al.l ocati on of .
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IS 1n a%glgﬁ]i'ﬂf@r %g@faﬂ% 1 Joiaift aft Hfi6@ARbN QP?%teﬁ{ AlkbRBeBfla te¥minal,
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al  ocate m resources not use strong
iwheesid thedernsnalnig int dogsnuniéatmnywith dentdnt base sfationihéis allocated
tsyelsrter:?n r;glsloiJ:fc{tj:lé1 got used by strong interference entities, if any, identified for the
terminal, and wherein each strong interference entity is an entity for which mitigation of
interference with the terminal is sought; and

a generator operative to generate a control indicative of the system resources

allocated to the terminal.

48.  The apparatus of claim 47, further comprising:

a demodulator operative to receive a data transmission sent using the system
resources allocated to the terminal; and

a processing unit operative to process the received data transmission in

accordance with the control.

49.  The apparatus of claim 47, further comprising:



wherein each strong interference entity is an entity
for which mtigation of interference with the term nal
w0 20080398 ; and neans for generating a contr ol PCT/US2004/036285
indicative of the systemresoggces allocated to the
term nal .

a processing unit operative to process data for transmission in accordance with
the control; and
a modulator operative to send a data transmission using the system resources

allocated to the terminal.

50.  Anapparatus in a wireless communication system, comprising:

means for obtaining an allocation of system resources for a terminal, wherein the
terminal is in communication with a current base station and is allocated system
resources not used by strong interference entities, if any, identified for the terminal, and
wherein each strong interference entity is an entity for which mitigation of interference
with the terminal is sought; and

means for generating a control indicative of the system resources allocated to the

terminal.



