WD 2005/ 096538 PCT/ US2005/ 007046 1 METHODS AND APPARATUS FOR FLEXI BLE
SPECTRUM ALLOCATI ON | N COMMUNI CATI ON SYSTEMS CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] The present Application for Patent clainms priority to
Provi si onalyo™eNidosaki on  No. 601554, 899 entitl ed "Fl exikteusipesorodsn
Al'location in OFDVA" filed March 19, 2004,. and assigned to the assignee
her eof and hereby expressly incorporated by reference herein. BACKGROUND

. Meld [0002] The present invention relates generally to comunicati ons and
nore specifically to techniques for flexible spectrumallocation to a

plurality of MISEIODSARDCOPPARAGYS POR FIEXBIE SPECIRUENCANLOICAGEIN

Commruni cation systens are w dely deployed to provide various comuni cation
servi ces such as voi ce, pacEEtC@HMUNiﬁﬂTieNcéiYSm systens may be tinme,
frequency, and/or code division nmultiple-access systens capabl e of
supporting comunication wth multiple users sinultaneously by sharing the
avai | abl e system r es OROGSSREFERENCET @ REUATEDAPPIICAFIONS S syst ens

i nclude Code Division Miltiple Acgcess ( ) Syste Nul tip] e-Carrier CDVA
(M- comql?w debRRd PIEESA P(m%cmmscof ﬁﬂea'h %@Wﬁkﬁﬁ&%@l pplicatians
(HSDPA), Ti hMESi e ; g%r%n{ ARNE tSEHM AP Vi Sion
Mul tiple Ac@é?)f?%%e%ﬁie%ﬁsﬁugﬁgﬁ thogonafﬁﬁéequency %’g‘%l/?%iﬁ%llr]%h?ljl tiple
Access ( OFDRR04, sapdt svigned 0QCGHE asdsigumenbaméafaandoherslyy teapreasly inemmpargted dydwi dt h
allocation tg avoid .interference and inprove link reliability. There is
therefore a'fiB&¥CM™ ¥ he art for techniques for flexible bandw dth

all ocation that inproves interferepaeKGROWVARY [0005] The discl osed

enbodi ments provide for nmethods and systens for flexibly allocating a
sigmed freqllencyFiepbctrumto a plurality of users. The spectrum may have a

f i st r of nent each segnent vi ng a _second nunber of..cl.usters
sooci DOERTY o DES ek v BRER RERT B IS CohunRRSESHS oY HHRRE spRliatarty
to techniques for flexible spectrum allocation to a plurality of users in a communication

system.

II. Background
[0003] Communication systems are widely deployed to provide various communication
services such as voice, packet data, and so on. These systems may be time, frequency,
and/or code division multiple-access systems capable of supporting communication
with multiple users simultaneously by sharing the available system resources.
Examples of such multiple-access systems include Code Division Multiple Access
(CDMA) systems, Multiple-Carrier CDMA (MC-CDMA), Wideband CDMA (W-
@ CDMA), High-Speed Downlink Packet Access (HSDPA), Time Division Multiple
Access (TDMA) systems, Frequency Division Multiple Access (FDMA) systems, and
Orthogonal Frequency Division Multiple Access (OFDMA) systems.
[0004] A communication system may employ bandwidth allocation to avoid
interference and improve link reliability. There is therefore a need in the art for

techniques for flexible bandwidth allocation that improves interference.

SUMMARY
[0005] The disclosed embodiments provide for methods and systems for flexibly
allocating a shared frequency spectrum to a plurality of users. The spectrum may have a

first number of segments, each segment having a second number of clusters associated



2 wth a certain sector/cell. In one aspect, a nethod for flexibly
allocating a shared frequency spectrumto a plurality of users conprises
the acts of fixedly assigning a first group of clusters to a first group of
users, suckyghedooktag first group of users stay fixed topct/iosoesamrgnsed
clusters, and assigning a second group of clusters to a second group of
users, such that the second group of users hop within the assigned clusters,
i s described. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0006] The features and
nature of the present invention will beconme nore apparent fromthe detailed
descri pti on sgt a [ t HAW Nngs
in which i l‘(@ﬁre %?%gge)&é:%ar ac e(r)ﬁse [ gﬁt ?flﬁl&g%drj?gs%ég{%bc}weﬁlp &@grougag%ut and
wher ei n: [ O@G@qdenby &pectirurs howpluvality efrisees coripriséscthe hote qfifixally sgsipninglanfirst

artitionin FI G ho one enho nt, for fI i bl e frequenc
g peclt r :Jm :atl %@HEP?Sﬁ‘Lteﬁﬁﬂa%@qulu@m Ssuglhg\ﬂg%ﬁ figgt Grour A é’é?réﬁiiaﬁiﬁxg ac)éess
poi nt and a@aeaé‘ssx%ﬁ&i élﬁét@i‘s Natld assighihp! d-5deobdsfeth P?'cﬁﬁte[r@@blglse&ﬁa 2h&uptof

"exenplary" is used herein to mean serving as an exanple, instance, or

i 1| ustrat i omsers, Apsh thatiileriseaentt group @fé@ﬁrghonwbmtb@@smctbclnstb@, méﬁ&@n’pqcchr y" and
I's not necessarily to be construed as preferred or advantageous over other
enbodi nents or designs. [0011] An "access termnal"” refers to a device
provi di ng voi ce. and/ or MEDEsemﬂimmorw}mDvavmsaccess term nal may
be connect dtoac ting, device such as a | aptop, uter or desktop
conput éP006d i t “ﬁh??%gnas 8] Palili ot e dRiesget I et Wil Bocaims Reis AppareR gi tal

asststant. e 863168 BsBiabidhfhe B thfond ol Ao D B61uRon W eng 01 | ©
no u

statlon, renote st renote term na ser erm nal , user
or usewingsuinpwisol like Memc@swamldmhfymdspommmﬂuwgheut gtdat i on,
I ess devi.ce; cellular tel ephone, PCS telephone, a cordless tel ephone, a
SeSSI on I ni hﬁ’fe’?Ibn Prot ocol (SIP) phone, a wireless |local |loop (W.L)

stati onood] per SORRh. 1h6iws ahe éftsddshen or(fidghency epdeaasiriitictes; ce havi ng
Wi rel ess connection capability, or other processing device connected to a

wi r el ed8008%pdem Fj@®@shpwagne %‘L‘@é@ﬁﬁ rrﬂexmleeﬁr@wgnwpactam pliqeation; and access
net wor ﬁOéwt COMgHs '3%%\9? bl Eha};ﬂﬁu qfhaﬁl a'c Jlﬁﬁﬁxd ah%&‘é?@nﬂﬁgl or more

sect or th the access erm ss poi nt acts as a router
bet ween the access term nal and the rest of the access

DETAILED DESCRIPTION

[0010] The word “exemplary” is used herein to mean “serving as an example, instance,

or illustration.” Any embodiment or design described herein is “exemplary” and is not

necessarily to be construed as preferred or advantageous over other embodiments or
designs.

[0011] An “access terminal” refers to a device providing voice and/or data connectivity

O to a user. An access terminal may be connected to a computing device such as a laptop

computer or desktop computer, or it may be a self contained device such as a personal

digital assistant. An access terminal can also be called a subscriber unit, mobile station,

mobile, remote station, remote terminal, user terminal, user agent, or user equipment.

An access terminal may be a subscriber station, wireless device, cellular telephone, PCS

telephone, a cordless telephone, a Session Initiation Protocol (SIP) phone, a wireless

local loop (WLL) station, a personal digital assistant (PDA), a handheld device having

wireless connection capability, or other processing device connected to a wireless
modem.

[0012] An “access point” refers to a device in an access network that communicates

over the air-interface, through one or more sectors, with the access terminals. The

access point acts as a router between the access terminal and the rest of the access



WO 2005/ 096538 PCT/ US2005/ 007046 3 network, which may conprise an IP
network, by converting received air-interface frames to |IP packets. Access
poi nt al so coordi nates the nanagenent of attributes for the air interface.
[0013] FIG 1 shows one enbodi nent for frequency spectrum partitioning. The
forward | wkobddekssand/ or the reverse |ink (RL) channel pé1/espoesmnyods pect r um
e.g., in an OFDMA system may conprise of N orthogonal sub-carriers or
tones. I n one enbodinment as shown in FBG 1, one may partition the set of N
tones into N. segnents 102, each segnent having a size of M frequency
tones. I n one enbodi nent, the segnents are contiguous in frequency

spect rum WakiwrOtWkkh Ghdy? BREIREL & & gxeﬁsloﬂ@, Bk %&Qijvéﬂ alrlinféf¥ace

enbodi ment, each segnent “i s subdivided into & set o clusters 104, each
of size M fremesto Bspasketat ddcess phindalsh coendimates db¢ manf®mentl of atiributes dor

enbodi nent, , the clusters associated with a sector/cell have non-overl appi ng
sub-carri erﬂ}fsaérila Bfts. In the exanple given in FIG 1, the segnent size
is M F0®3]tonesFERd shbwh 6fsEmbsdmentt ¢ Rsuency sPectrubGarfifidriig. The Hard1 06, is
partitioned to NQ = 4 clusters of size M= 8 tones for each sector/cell

108, 110, alipk&lgrandior the revarscing (Rl ghanmsh freguency speErumyie.8.oRas OEDMAor
clusters ma ] o\ J = ] guous,
non- over | apgﬁﬁﬁn’?ﬁ‘%?ﬁ%’%%gdﬁg?ﬁgﬁ%%’%&%at t erén;Br Eggegﬁﬁgggpgél?%g?% 108,
110, and t hehovadjimEEht 1,s@w®t may paitibs the sethd Maones riktohdly segehfset@nteach ust er

patterns. Accordi .to one di nent, each of th | usters associated with
a sector/ cels?g,n.]eé‘.% gg‘fln%éﬁzﬁrd&l}gg, e‘il%em}ﬁfOPF%rBthWﬁo e 0° LEMEUR A5 ¢ he
clusters as%&ﬁig@bmn\&ehhen@?elsela&ﬁm,s\%ﬁﬂ@éth&%ang@n@ts,m 8186 H&%iblel 0. [0015] In
one enbodi nent, the sane cluster pattern set Is used for sonme or all

s@ent[@omﬂ n a glvere embadimeniepach sggrmens s Rubdividedeintyd setedfVnelysters 104ed as a
chaf acteri st -3 h t P t n efi ned
by an ID, i rrel%ﬁ u isrll%ﬁ3 @‘e5@%%tagﬁgﬁﬁ‘%gr?‘él}hog“%%‘f%ésj‘ﬁ‘té%h| %:%’ m‘cﬁisﬁ%ey eOdgg?#mni cated
to the accedis dlesters asbceigtdd Wwithra debior/celChpve siohioverlgpbmgenb-carriat dssignatentsel y

linked to the acquisition Si ture of the sectqr/cell. An _appropriate
desi gn of cE‘hélTee‘g‘ & VR é‘bgﬁf?n{;rtﬁ?/é FLZP ¢ f%Séﬁ%@s&“@é‘Eg‘?aF{j)?neas .
di scussed b@é@ﬂ&m,[ecg?%tﬁ& ﬁgpfe%ﬁﬁnﬁméggIﬂaﬁﬁfone@togvcwmclﬁéte@fo?éilzéG m%—s:daﬁéhnel ) in

a given segnent nay be ocat ed a_user, as shown in
Al t er nat i velfar, eachrsectoticell Yi¥e 1d0.ualthongh it ia agntemplated that any number of tones

and/or clusters may be used. The clusters 104 shown in FIG. 1 have non-contiguous,

non-overlapping sub-carrier assignment patterns for each sector/cell 108, 110, and the
adjacent sectors/cells in the network have different cluster patterns. According to one
embodiment, each of the clusters associated with a sector/cell, e.g., sector 108, is
different with respect to each of the clusters associated with another sector/cell, e.g.,
sector 110.
O [0015] In one embodiment, the same cluster pattem set is used for some or all segments
" in a given sector/cell, and such cluster pattern may be used as a characteristic of the
sector/cell. The cluster pattern set may be defined by an ID, including segment ID
and/or cluster ID, which may be communicated to the access terminal (AT) in the
acquisition phase, or alternatively linked to the acquisition signature of the sector/cell.
An appropriate design of cluster pattern set improves user interference diversity, as
discussed below.

[0016] In one embodiment, a given cluster (sub-channel) in a given segment may be
allocated to a usef, as shown in FIG. 1. Alternatively, more than one cluster in a given
segment or more than one cluster in more than one segment may be allocated to a user.
In the example of FIG. 1, the allocation granularity is M; = 8 tones, although it is

contemplated that the allocation granularity may be any number of tones. A user may



segnent or nore than one cluster in nore than one segnment nmay be all ocated
to a user. In the exanple of FIG 1, the allocation granularity is M = 8
tones, although it is contenplated that the allocation granularity my be
any nunmber wof .0b9i98Hs A user may WO 2005/ 096538 PCT1US20p61/082005i6704¢ be
assigned multiple clusters in a single or multiple assignnents. Mre details
on the assignment strategy are given bg ow. [0017] In one enbodi nent, every
user nmay be provided with a control channel or an itemsent in the control
channel, e.g., channel quality indicator (CQ), for every segnment. The CQs

may be conp . [ W Shl CS.: |f Of ;.: r all
Tones. The. Leaeypied biifte sAREl EARHERE Shdie Bl Htols el B0

o T L he e e acqnent. [O018] I n oo nbodiment . foliowng a
or a : . : ,

certai r[OQWé_nnel z‘éﬂg‘? F‘Pb%da”%’éﬂtegmry ngr(”_é%é? P@Y@Fflt‘@ %ﬁ?ntfﬁékm’é‘ég?ﬁ' Mrat ch
between a giinsn R ACME RLoP chBEl ey, &f‘nag%ﬂf ety QG (COOHr

channel information on the RL and/or FL e'uséed to schegu ‘e users to one
or nore segmegment.ofThe CQrmay be cquputed fopr ther channeh chatacteiistios apquiredfer gn t he

user one or_nore cluster rovid t hat at | east one.cl,uster is_vacant.
Soch an ascraier el it i RadiRer 0T b orbnt 58 be SBRufe: Bt Sratile B ond
channel qualavériging te qualiBafictis@@s, shch 4sINK, Shanfohaapaitygét.Nof ddpiortallghe

assignnent, the user may be exposed to various interfering users operating
in the adj adenss fiopcthafsegment) s. The disparity of cluster pattern sets

. N . ’ ¢ | ) - ah - ‘i
wth FIEORINY ¢ nefiohe SpRhindEE AIGeEE'd Sendy luifl SaRlnA Wiady B 1T,
? ' g]gl Ie [ tnthca'teﬁcan,i ﬁhlg “besﬁ’ﬂma&;h hellt:n.eeéam/gieerssﬂfgn'lmgt :nm emkerrie_rid:?ltiﬂbdz_eihﬁ bhy/.

n the_ exanpl e shown_.in E , ,an er .assogj at e iven
sector/cel | cop QCB%F]P&MW%%ERE&%@%BP Saydedsed s tUSEFS '?h an
adj acent  seGhebt bt seghbnth Bf AFharIGHAherRHS L8 nh1ee MaPhssiph MRSse |

tones. For the curren%aexarrpl e, such clusters overlap in tw tones, but
di ffer in sione ormese clutersdprovided dunt plaleast vne alustgr isevagant. [Juck: an assggomeptr s and

Lot . | . ; ' . oy
Tn a shmi | ardiaty Defa o Bn gy e blheliblo ooy iRl Rt G BL S0 Rl oo
may be desi ginedmstof chmai¢l gaihul Uponnthe hésigndient thé ussk shdyybe Expoked ot wiribey ence

diversity caqondition descrihed, above assunes that no user is assigned two or
more cl ust efdBterfering qﬁeqsr@e@gﬁgug@s agiagent sectors/cells. The disparity of cluster pattern

sets corresponding to different sectors/cells, as discussed above in connection with FIG.

1, ensures that no user or a small number of users is exposed to a single interfering
source, thereby ensuring interference diversity.
[0019] In the example shown in FIG. 1, any cluster associated with a given sector/cell
108 overlaps with each one of clusters associated with an adjacent sector/cell 110 in an
Q equal amount of bandwidth or number of tones. For the current example, such clusters
overlap in two tones, but differ in six. Thus, the disclosed partitioning, e.g., N; = 4
clusters and one user per cluster, as shown in FIG. 1, improves interference diversity.
In a similar way, cluster pattern sets for the other adjacent sectors/cells may be designed
to ensure full interference diversity. Full interference diversity condition described
above assumes that no user is assigned two or more clusters within the same segment.
In general, a user may be assigned two or more clusters within the same segment, e.g.,
when a single user is assigned a substantial fraction of the entire shared bandwidth, as
discussed later.
[0020] The aforementioned example provides an example as how to ensure channel-
sensitive scheduling (CSS) with interference diversity. Following this principle, one

* can achieve a desired tradeoff between, the channel assignment granularity, interference



In general, a user may be assigned two or nore clusters wthin the sane
segnent, e.g., when a single user is assigned a substantial fraction of the
entire shared bandw dth, as discussed later. [0020] The af orenenti oned
exanmpl e pr ayvd SRS oRBsgexanpl e as how to ensure channel - seagiushdiSo@Eedsedul i ng
(CSS) with interference diversity. Followng this principle, one can

achi eve a desired tradeoff between the annel assignnment granularity,

i nterference WO 2005/ 096538 PCT/ US2005/ 007046 5 di versi ty, and CSS
efficiency by choosing the appropriate val ues for and N.. The

di scl d bapdwi.dt h t t t. introduc d i
ool g Bttt tALsS AR PR %ﬁémqeaiﬁprﬁﬁm“a@%ér?v@%@ﬁ&@%m ques.
[0021] In ongscR¥bPBiniRidih allb@hﬁbﬁfsﬁitewl_ | ﬁoﬁfmtr&iﬂcé ahf'@irerﬂ@dd iRQsdigiebnt Or a

r O

bandwi dth allocation is rlog2 (N, ) I n" one enbodi nent,
bandwi dt h p&@dﬂ%ﬁh@m@e&@@ﬂv&bmﬂmﬁh aﬁ@fh igles- no tones are wast ed,

so t hat

riog2( I\M%?H[ I OQZ&%?%?@F fkﬁ'%t&ﬁiﬁ%ﬁ’#e&%ﬁ&ﬁ} ﬁ?{l\lf/el\}fsfd f°”t‘r’1ed‘r¥1‘dr‘1]|‘ mum
nunber of bits reqw )ﬁt,.l[ (ﬁ‘)i cluster conprising Me tones in a
systemw th alloca:ma9$ noﬁ ¢ [ psi ergqumelﬁ, barjdeddth |pattitioning is

enbodi nent, g£hannel romation RL and/or FL nmay be used to
schedul e user81B ?f% mgﬁ °8?fy?‘P 3%??%%%5&%@?@ e.g., according to CSS
schedul i ng approaNh]\pilppwsNed above. In the case of nonnoving or sl ow noving
user terninals, whed tfie channel qual ity woul d not change, or changes very

sl ow vy, a _pedestrian user, .

enbodi n‘éﬂQ@g] at | dasthisopeseofong qhtaing 5’; ngﬂﬂ?& FW% gﬁsgg@ﬂ@l z-guenwle
SL@C&I‘I‘I ers Mﬁzsgy assigned to each of a first group of such users. In
suPh a stat'B%r( 3 $he i Hum "AEERr CGC Bite rebliRal 14 SHloBfOUP Rstepsers 1
non- novi ng or slow noving, each of the first grou users is fixedly

assigned to a [ u”lm S [ he user is
reassi gned, (‘%Ené)gg!ng e tO%@gm%Q&g&M n?\i ﬁogle%léps nne Q%(Hl (lt’&glépﬁm%b{eoé Doppl er,
or an i [igR%jat i on,In ®ng embbdilificat, chkmiel qudiey m&ﬁkﬁtlsn onltlse Rbtankdéor T me_scbé ved.
[0024] In one nbod nt t he shared f%r uency s trum nma e aII ted to
a second gr‘&ﬁ% fsc esuf‘ﬁ&tm’nﬁy 903?39‘?3?151’@ &Hf 3 gtt9 /or

channel qual dchdulifl§ approach discussed above. In the case of nonmoving or slow-moving user

terminals, when the channel quality would not change, or changes very slowly, e.g., a
pedestrian user, CSS approach may be used. In one embodiment, at least one of a first
group of clusters of frequency sub-carriers is fixedly assigned to each of a first group of
such users. In such a static or fixed assignment, where each of the first group of users is
non-moving or slow moving, each of the first group of users is fixedly assigned to at
least one of the first group of clusters until the user is reassigned, e.g., due to a change

@ in the channel quality, speed, Doppler, or an indication, e.g., NACKs, that some packets
are not being received.

[0024] In one embodiment, the shared frequency spectrum may be allocated to a secbnd
group of users that may have varying degree of mobility and/or channel quality, or
when frequent NACKSs are being received. In one embodiment, e.g., in the case of fast
moving user terminals and/or users experiencing Doppler effect, e.g. a vehicular user,
frequency Hopping (FH) approach may be used to compensate for fast variations in the
channel quality and/or speed. In one embodiment, the second group of users may be
(dynamically) assigned to a second group of clusters, such that the users hop within the
assigned group of clusters.

[0025] In one embodiment, a user from the first group of users, operating under CSS
scheduling mode, may be reassigned to the second group of users, operating under FH



when frequent NACKs are being received. In one enbodinent, e.g., in the case
of fast noving user term nals and/or users experiencing Doppler effect,
e.g. a vehicular user, frequency Hopping (FIT) approach may be used to
conpensat e wWsook/egksgvari ations in the channel quality aodisiosmeed. | n one
enbodi ment, the second group of users may be (dynam cally) assigned to a
second group of clusters, such that thegusers hop within the assigned group
of clusters. [0025] In one enbodinment, a user fromthe first group of users,
operating under CSS scheduling node, nay be reassigned to the second group
of users, o t] T : 8 S 0 4smde, when
at | east ongl$ d(’:d%’a{rvggrt ger1 %g%ti @eo?h\é\fgﬁgeﬁgfgcég??é% %ﬁg%#hﬁlgag?élqg‘%ym&%1 lity,
Doppl er ef f @uippler affet,abteiof fsymadl WACKS, etef 13 .chariged.c hagigagnbddimaneca gotywaf ment, a

group of clusters assign for CSS nay bhe reassjgned for FH, or vice versa.
[0026] FIG © stsmgw}égreﬁg%m%ﬁfeaﬁ%ﬁeﬁ% ¥IFigesstexi bl e frequency
spect r ufpea! | ocagi@ kb &{élé:ﬁﬂ)d%ﬂﬁ]glﬁffoﬂ BT{@E‘%&%’%%&EP% HfeqBéreY RbEGrR

associ La{t Ion of clusters enables exi andwi dt artitioning and/ or
al | ocati on laBocstiomto dpluaBE- ofclinethelusers.uShe groupingior sseodisonaii clistersnables s. The

of “certai n & Déiig bATRaRA TRl g, B AREB B BR me SR b P 0SS
some or all a8 aRTH-behedlodbsers. The RRusters fdie t¥ sathdiafi@/of Hiffeednt &pnivals gy fi xed

and each group may be specified hy a gqroup ID. Simlar to_the cluster
pattern set be gseupgd &o gEapPs 9bswéain gizg 4@6@%&%@@%& kopndpdbg f or

different s I i i . d for _di nt

sect ors/ cel %Eﬁiﬁéﬁﬁb\%v&?%% S\Hieagpélg%ttéeﬁrﬁfﬂgehfrlsé%gyﬁd?&é%‘? #yg f‘B 27 nHYe%eﬁe
en@di nent , fxed haheseh geomp ingpyrterspecifiedyge groay 10.0 Similar to thesilubtes phtteen set) ust er s
I nd/ or se nt 1D.a FHCSS indicator or fla . Q..._a . 0ne-bjt indicator,
| dent 1 1 vi ng 24 rreused B o BioubRe SEBrER hwPh g I8 differd SETrEs o Fiv 0o
schedul i ng. disphrityy T ot trabtufes FordiBlef i Rbors/R11UBES alkhihdpradddintehereadss| gned

cluster group(s) until a new assignnment. In the case of FH assignnent, a
user hops widiversityt he assigned cluster groups, according to a pre-defined

hoppi t . L€, by .0 f ' | o . ' , all
Charcl JOBER S W't Rl bt o RAnd 8 e MSihee ey PRRERARATE )
FH schedul i kihstefON2 8hd/b0secghitat E,2aPEHCSS dndicator drlflag, 2.g.,tdrend-bik sndigitarup 202

may conprise_ the first
Y P identifying a user, a group or users, and/or a group of clusters for FH/CSS scheduling.

In the case of CSS assignment, a user stays with the assigned cluster group(s) until a
new assignment. In the case of FH assignment, a user hops within the assigned cluster
groups, according to a pre-defined hopping pattern, e.g., in the round robin fashion. In
one embodiment, all the clusters within the same group are assigned either for CSS or
for FH scheduling.

e [0028] For the example shown in FIG. 2, the first group 202 may comprise the first
cluster 204 of the first segment 206, the first cluster 208 of the K™ segment 210, and
first cluster 212 of the (Ns-1)® segment 214. The second group 216 comprises the
second cluster 224 of the first segment 206, the second cluster 228 of the (K+1)™
segment 230, and the second cluster 232 of the (Ns-l)th segment 214. As stated above,
other group arrangements of the clusters may be used, e.g., different clusters from
different segments may be grouped together.

[0029] According to one embodiment, the first group 202 may be designated as a CSS-
scheduled group, meaning that the users assigned to first group 202 are fixedly assigned
to the clusters in first group 202. This may be due to the fact that such users are
nonmoving or slow moving, whose channel quality may not noticeably change with

time. According to one embodiment, the second group 216 may be designated as a FH-



cluster 204 of the first segnent 206, the first cluster 208 of the Kth
segnent 210, and first cluster 212 of the (Ns-1)th segnent 214. The second
group 216 conprises the second cluster 224 of the first segnent 206, the
second cl u@ioslood8s3ef the (K+1)th segment 230, and t hepcBUS200h/MIM6t er 232
of the (Ns-1)th segnent 214. As stated above, other group arrangenents of
the clusters may be used, e.g., different clusters from different segnents
may be grouped together. [0029] According to one enbodi nent, the first group
202 may be designated as a CSS- schedul ed group, neaning that the users
assigned to g 22niake I ok Tirst
group 202. sgﬂle{sia%%yéﬁgpdue toétﬂlfgt ;qggtyste%;?‘bg ch ltjasce)srets;&glr gérb'ﬁ%ﬁir%gwaﬁag or

sl ow novi ng{dynhoivally)assigadd tqube clustensdny sesond goup 2&Gsugh ﬁhaﬂ?gelswsm}’ hap ne.
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assi gned tOf@ﬁﬁ@ﬁﬂggﬁmgcﬁabﬁeﬁfu@myW hige vagstirgeled to the clusters in
second 8roup 216, such that the users hop within the assigned group of

cl ust ed8030Thij s néycqs@naa%omeoemme%iagﬁamo WS 1§ dgsigned te therfirst erawr, phg,
whose channgl,s@haloht )I}h XyBQ%%oMehﬁEf {&anﬂéiggﬁ%f‘ag 8\1\59& to one

enbodi nent, a group S 1s assigned to rst usters
202. The assbawenept, usayl rhaey haediiginchantid quality mﬂmrﬁrmgmM; tser 2asay

di d ab h | t he first
Segrent 206, a%ﬁsh%heﬁw iiein B shaeeh 24 P B 30eh et WE ARAReb1 0. and
user 3 may Qaxgy M (Nmmgmeﬁmw t[f’udefblt Qear(d\i?aﬂe)aﬂ scﬁémm%r @d4d,.egdf users

and 3 ‘are all schedul ed for Qf bei ng nonnovi ng or sl ow
n@ng user $or bgingmonmoving oaﬁigwanmggwst uswdll ¥ mlsa@mebe figedly: psgigned to 204,
20®% and 21 v [ 0031] According to one
enbodi nment , %Iﬁlg{gr%%gcidg g&iyzc}z 1L.éaéetcaz{lgésl gﬁfegggﬁgggﬂéa second group of clusters
216. Hc[(b@l@r , I T AstorBingsterone agisbotiment, num'rsng 3 6 bavass@nedam tHeyseceriangi ng
channel quality and/or ed, and accordingly chedul ed for t hey may be
dynani cal | y SH3®Bi %‘rféw %355 uéiqs‘fegerz zﬁsucb z*eersaﬁfa agézwvmgslﬁ%thamgfamﬂfy t he

second gr oUgagh:orSHe gh RS Rhelfle i FLnayirhdy § Second

Vspb QP
group 216 ac I'ng to pre et st ne time con gur hoppi ng
schene. | OOnyianncallymsmgndabtdl chaatirs ZMéAQSmmi 232, yespéatiyplyein thcrsemdmgmtpher

charact er| S%ﬁs&m Jusers lﬁiagrrhf;ggﬁ Hgnﬁ\bsiter ?@us erwi thm)éec%gd rgr%%ls) 3‘19 ga(cjm{igg % a

different g

predetermined, or real-time configured, hopping scheme.

[0032] In one embodiment, when mobility, Doppler, or some other characteristics of a
user changes, the user may be reassigned to a different group, or a regrouping of the
clusters may happen. In the above example, if users 2 and 3 become fast moving, while
users 4 and 5 become nonmoving or slow moving, users 1, 4, and 5 may be fixedly

G assigned to clusters 204, 208, and 212, respectively, in the first group 202, and users 2,
3, and 6 may be (dynamically) assigned to hop among the clusters 224, 228, and 232,
respectively, in the second group 216. H is contemplated that different number of
groups and/or clusters may be used.

[0033] According to one cluster assignment, spectrum partitioning between CSS and
FH users yields the granularity of Nj clusters. Hence, the choice of N is a tradeoff
between the minimum diversity order (NVy), on one hand, and the spectrum partitioning
granularity of N; clusters (NgxMc tones), on the other hand. In one embodiment, a
fairly small N ensures a satisfactory channel diversity and granularity of partitioning.
For example, small group size allows low channel diversity because of small number of
clusters to hop. However, large group size, which improves channel diversity, increases

granularity, i.e., each time a new user demands a new group of cluster, a large number



clusters may happen. In the above exanple, if users 2 and 3 becone fast
nmoving, while wusers 4 and 5 becone nonnovi ng or slow noving, users 1, 4,
and 5 may be fixedly C assigned to clusters 204, 208, and 212, respectively,
in the firsfoMo9eesied02, and users 2, 3, and 6 nmay be (dgnasicosddgds assi gned
to hop anong the clusters 224, 228, and 232, respectively, in the second
group 216. His contenplated that diffegent nunber of groups and/or
clusters may be used. [0033] According to one cluster assignnent, spectrum
partitioning between CSS and FH users yields the granularity of N

clusters. HeRGghe mgmbphé‘ea thbe'\gldécﬁ vanéhr ﬁﬂ?%ﬁse iREARRRAD cllifel Balfiwidi

diversity order on one e Spectrum partitioning
granul arity usd. N clusters (NgxM tones) on the other hand. In one

o anul 009 or pAvtaing sae SRR pitubd ARG b Bt YRR, ™

channel di vekdupk mabedéaa&slgnaf toS@aker. mmelgntm clu?stdz@ioei $inglR WePby HanRer

| arge group size, which nﬁdoves channel diversity, increases granularity,
i e., each E@PHEmenhmessager MoCRReaRive) SONPY ISy Peowsedy while the presisg gastetinber WO

2005/ 096538 P ich
may cause i ne@ %?%%Qé{gﬁggf&?ldb ‘;ap*ﬁ% %%Qﬁ%&g?%%%ﬁn | ngg%ggo%ﬁgh
enbodi nent , tlds oasepéhae chisteed rmtespmdmgttb ithie (a:omstuﬂmzre) gfoupk may de intgrienvpd imay be
assi gned to a user. To as n Mclusters.to e user by a single
assi gnnent  fEguengy o WW@J?FQEW@VS”&?”@‘B% aﬁ@ﬁ sed, while the precise
clusterppoyg)t hi n egeihe @k afyegfo %Ilﬁw%izbaugd? nid?lfep&ﬁgﬁddﬁd tl'leﬂﬁxtshe

us

ers corréspondi ng

assi gnment “nessa I n i S case, the cl £
(qgeceut vestr g%@fthﬁf,imbsrolupﬂ& o uston o Soemaih bos Meguency

Fio 2, 5 udbe a5 aiaEed Ror o o ket RinpOEu SRR RIY o8B 40 BRRSFHT, '

group 202 arfikedlpasdigredtto M+B thisted 20412245 cBoweleg rid the uddbis sbhéduledl‘ferFH, ~ 1f
the user is scheduled for CSS, the user may see, di verS|ty or der th}I 2, i.e.,
the user is theYsEIINGY ses YRR Qrderof 6.1 e0 thesuser ayhop among MER gropps of Ng=3 he user

|5 schedul edyfigts Bitn, (R U3CTngBY oTR=0i AT N, FHtI9fonliesOmn acBeptatidie user

may hop among M=2 groups of Ng=3 clusters eac For "this choice of M2 and
Ng=3, FH pr onterfersncardivecsitypt abl e interference diversity. [0036] Now,

consi defpld® CaS Kot 2bndils S Shse' Raf RS RIS A2igh€f td e firsf oSt o Ri=4F4
groups of clusters. If the user is scheduled to CSS, the user may see diversity order of
M=4, and if the user is scheduled to FH, the user may see diversity of order of 12.
Therefore, for the choice of M=4 and Ng=3, either CSS or FH may provide a
satisfactory interference diversity. In one embodiment, a fast-moving user may be
scheduled for FH mode when M<Ng, and for either CSS or FH mode when M > Ng.
Q [0037] FIG. 3 shows a block diagram of a access point 110x and an access terminal

120x, for implementing flexible spectrum partitioning and allocation as discussed above

in connection with FIG. 1 and FIG. 2. For the reverse link, at terminal 120x, a transmit
(TX) data processor 314 receives traffic data from a data buffer 312, processes (e.g.,
encodes, interleaves, and symbol maps) each data packet based on a selected coding and
modulation scheme, and provides data symbols. A data symbol is a modulation symbol
for data, and a pilot symbol is a modulation symbol for pilot (which is known a priori).
A modulator 316 receives the data symbols, pilot symbols, and possibly signaling for
the reverse link, performs OFDM modulation and/or other processing as specified by
the system, and provides a stream of output chips. A transmitter unit (TMTR) 318

processes (e.g., converts to analog, filters, amplifies, and frequency up converts) the



groups of clusters. If the user is scheduled to CSS, the user may see
diversity order of M4, and if the user is scheduled to FH, the user may
see diversity of order of 12. Therefore, for the choice of M4 and Ng=3,
ei t her CSSyaya0pthodkeg provi de a satisfactory interferenper/gsioessoéa. | n one
enbodi nent, a fast-noving user may be scheduled for FH node when M<Ng, and
for either CSS or FH node when M >_ Ng. of 0037] FIG 3 shows a bl ock diagram
of a access point 110x and an access termnal 120x, for inplenenting

flexi ble spectrumpartitioning and allocation as discussed above in

ranem t - ( PRPULBUE sspal M it o ol oAR0 Sl Bkl ot (D5,

312, processaten{al320., encodes, interleaves, and synbol maps) each data

packet based on a sel ected coding an dul gtion sch , and provi des data
synbol d003]dat a 4§ AeRses P%mtaf%dmeamp‘gﬂatgﬁyp s trppgpritied g?‘t%mpaﬁ%& #1d synbol

I's a modul aUﬂ%&‘ teIHAR inf&huﬂﬁriégﬁoﬁ%ngxg{bcés% pORRWI0R al teRbived by fn 'FRHnAL O7 316

recei ves the data synbols, pilot sy s, and possibly signaling for the
reverse | i nkp2.pAmeesaves wok QRCWBY 3 bprocasses el o conditinms apd digéres)ribe mseivgeci i ed

by the syste nd provi stream of qutput chips. [ m t uni t
CTMIR) 318 S alleps %ef and provifieiciereived s %s P‘r&?"é?@,latt%{@%f’ﬁ"fifeg,G and
frequency URprdeRee(d &) a2 SA5IRMRE) 4k RETHEISADYIDMIOZOVId8s aetbqed Chi p
stream and generates a nodul ated signal, which is transmtited froman

a

ant enna 320 dafagymbels,Ayhigh atewisy estimate ofthe datasymbels Fanspitted By thederninals i t t ed
by term nal . A §bSGine ' ' ' ] C I nt
110x are reééi%\ge égyngﬁtlgﬁt e}r‘ma %SWA@%%?%%HPP%E?%?%ﬁ)(gg?a}%%rbggesses
(€Y., condideinapss deintérldavgs,t ammledecoddsp theadetricted dlatassyymimls far ceaclatermimahab2 and
provi des received .sa s. A denodul ator (Denpod) 356 processes (e.g.,
derodul at es P e&@?‘é’ﬁ%;"@%fﬁ‘gé sanpl es and provides detected data
symbol s;0039)i ch ager e swaRPEAKTRE £cbls pbin€ 1Tt afitWali§ pidcaidddby & TX diva t he

terminals to access point 110x. A receive (RX) data processor 358 processes
(e.qg., symbarocessgedéibty ganerates dath symbals. Anmodidygori36) receivesithe dtacymbalsa
synbol s for ¢ m . Vi e termmnal .

[ 0039] For tpﬁlgf: orb%/kf 8H ?%lﬁg%éﬁéﬁgeiggé%glﬁﬁ@%%gé '?D @Mi%@atnégiaga@focessed

by a TX dat atheprpReiRA0prad6siing) @anpodides drtautiy ndhip Stredn mediidhaiso further
receives the data synbols, _pilot synbols, and signali ng fgr I;nhe f orwar d
link, perf orcRBITMoRiByAIGRnEmidar uitfodrand transmitted from antenna 352. The forward

link signaling may comprise power control commands generated by a controller 370 for

oo+

pd

all terminals transmitting on the reverse link to base station 110x. At terminal 120x, the
modulated signal transmitted by base station 110x is received by antenna 320,
conditioned and digitized by a receiver unit 322, and processed by a demodulator 324 to
obtain detected data symbols. An RX data processor 326 processes the detected data
symbols and provides decoded data for the terminal and the forward link signaling.
Controller 330 receives the power control commands, and controls data transmission
and transmits power on the reverse link to access point 110x. Controllers 330 and 370
direct the operation of terminal 120x and access point 110x, respectively. Memory
units 332 and 372 store program codes and data used by controllers 330 and 370,
respectively, to implement the flexible spectrum partitioning and/or allocation as
discussed above.

[0040] The disclosed embodiments may be applied to any one or combinations of the
following technologies: Code Division Multiple Access (CDMA) systems, Multiple-
Carrier CDMA (MC-CDMA), Wideband CDMA (W-CDMA), High-Speed Downlink
Packet Access (HSDPA), Time Division Multiple Access (TDMA) systems, Frequency



ot her pertinent processing, and provides an output chip stream which is
further conditioned by a transmtter unit 364 and transmtted from antenna
352. The forward I|ink signaling may conprise power control commands

gener at ed o mogegtsgol | er 370 for all term nals transnptt/usmosinrddee reverse
link to base station 110x. At term nal 120x, the nodul ated signal
transmtted by base station 11 Ox is recgyved by antenna 320, conditioned
and digitized by a receiver unit 322, and processed by a denodul ator 324 to
C obtain detected data synbols. An RX data processor 326 processes the

det ect ed datf:.: O)4 G d t h ] .and the
forward |i npgﬁéﬁ%@@%ﬁs{srm) %ﬁ%g’cg?@e@oﬁén%oﬁvgh&%?@ of S%c%lomrands,
and cont r ol Multipla Access OFBRIA)Bystansl transmts power on the reverse link to
access jaot 110x, Controllers, 330, apd 370 direct the operation of term nal
120x ar{g&al cess E‘B? Wé’f@)&%ﬂ%f%ﬂ‘iﬁs dﬁ@ﬁb?‘iﬁ“ﬁ‘ﬂil?@g@%’? FEFmF0%st or e
program codegrigdmeaisa W&@bl&%&ie?ie&ﬁﬁ@e@%ygpg ipfemente@SpeRdriwaky. 1O

i npl enent the flexible spectrum’partitionin 1/ or allocation as discussed
above. [00469ftware, ol & spwbinatienrthsriofe fios arimygme amplementation,athy poorsssing

(ConR) syt SRGS uspl i profs Ok hobotEctie BRboEy e ay b3 BPebiied Riiny °
H gh- Speed bbasvet infdfe afpicktiun €peci€is Snteffete@Arcuild (ESIO)y idigitah silvhid]tprgdessofccess
(TDVR) systens, Frequency WO 2005/ 096538 PCT/ US2005/ 007046 10 Divi sion

Mul tipl e Ac&RSEs)( mistial signal awecessingl devicero §BNRPS)Frrsegramebls Jagis slevickl ti pl e

Access (G:DKHD y T, i |l rq,;g&;&' | O I gues
described h relsé’ ?r%y éoégn%#éﬂr%%n eed%gg%a\sarl‘%é’s neansg’?g’F%rn&ggggﬁpﬁgéét hese

t ni ques wantrdilers, mpt¢repmndssats,i sthéraglebimnie, units alesigaadeto parformctbetfunctivnon

t her eof . For, a .hardware inpl epentatj.on, .t rocessin unj s, used t

process (e. &?%cngﬁc{rg?f@&s Oﬁﬁ(‘fo’é‘ﬁﬁ%ﬁ‘@’) %feﬁﬁaﬁ.ﬁﬁgr%ﬁvnﬁe“%ﬁﬁs%ikéagm in one
or nore appldle@@gr@sa tif@Gialih € ma GRE ba ifplembhtéd Witk ohd\SH thove. ASICE] HSPs, aadynal
processors (DSPs), digital signal processing devices (DSPDs), programrabl e

| ogi ¢ devicéeon( PLDs), field progranmabl e gate arrays (FPGAs), processors,

| i - ] ° { ' , .
Gosi ondQB2L" o £ E6% o SORMES iblenentiich e SRATHA Sanslidiftn EEGIL MG 1 1 ©
t her eof . Themplemenisd iwith modilss (g pfooediessp denctions, andcorom) s getforns itignal i ng

may al so be i nplemented with one or, nore ASICs, DSPs, . and )
y functions escr?bed herein. The software coc{Ae\s may be stored in a memory unit (e.g.,

memory unit 332 or 372 in FIG. 3) and executed by a processor (e.g., controller 330 or
370). The memory unit may be implemented within the processor or external to the
Processor.
[0043] The previous description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the present invention. Various modifications to
Q these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from
the spirit or scope of the invention. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features disclosed herein.



so on. [0042] For a software inplenentation, the signaling transm ssion
techni ques nay be inplenmented with nodules (e.g., procedures, functions,
and so on) that performthe functions described herein. The software codes
may be stored in a nmenory unit (e.g., menory unit 332 or 372 in FIG 3) and
executed by a processor (e.g., controller 330 or 370). The nenory unit may
be inplenmented within the processor oflexternal to the processor. [0043]
The previous description of the disclosed enbodi nents is provided to enable
any A person skilled in the art tocggﬁﬁh r use the present invention.
Various nodifications to these enbodinments will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to qther serbadd fmnscemh% A arebustRP 8pdctrif th bPMraithDf G§¥r, ithe sPectamope of
the invention. Thus, the present invention is not intended to be [limted to
t he entwdingedrs nombanofisegmenis.ivach segment haxing aseeanddunmber of desters assegiated

consi stent W t i nci vel features disclosed herein. |

CLAI M5 Vilﬂq z})\%ﬁttgﬁ]sgg@/g%ll, QTeI 'ﬁ%}g@f g%%ar&?nrgéquency spectrumto a plurality of
users, the spegiingdTirshaMbegofdrdquérsdy soblaiieiersafitise Mg ssgmeacda igguenin Havi ng
a second nunber of clusters associated wth a certain sector/cell, the

met hod fE8seetpisellgthe fissiichisten grranged pegording, to alirshfubrGagify @pgnragnb Petisrmiage s
within a firgst ' Lo fi: I irst
cluster arrg%%%ﬁﬁgggg?ﬁ%ﬁga?ghgﬁ%ygg S@%E@QE?P#Q?ﬁg%?ﬁ%%%éﬁghg%%%%gﬁé and
assi gniwsgr ia asemad deatdrrstipthe oécohd elystenaryangebaccardingtos secdrili sabichreief i r st

%e ond ,sect.or/cell, the igcond cl uster

segnent to a second user | .
ar 1 ang @ URGY BRFRGHC ek et SulbCATHieT AU BN QPN UdSA AL IERHONS Lo ¢ hat

the fi ro%rla?ﬁibhfg%ﬁfchﬁfer ﬁﬁ%@é_mﬁﬂvitﬁﬁ%ﬁééﬁoﬁdlﬁé desirddr ih BRSkcdfaQub-¥Skt appi ng
sub-carrier that overlaps with a corresponding sub-carrier in the second

sub- carassignmens patiegimapd sughahatehe{irshsub-careds apshgnmank patfern gicludapatdeast orer

assi gnnent glﬁlttern 'bncl udg}sa gt Iegqst one.thnon-overl.ag?ibng sub-carri ery t hat
does ndPEVEVIPRIEMPHAL L B QS HRHT YRR Wb d5Pr PR nding PHETHEERA €t % ar ri er
assi gnnmpica®ief 4seighmert paltb@. met hod of claim 1, wherein assigning a cluster
within a segnent to a user is based on channel quality of the user. 3. The

met hod of claim |l further conprising predeterm ning an anmount of overlap

bet ween  t he of i St s s GATr L fiin 35 ShEBRNigRAL & BhlePRln 1% 3RERE 2 Buiear 11 1

assi gnnent pattern.
based on channel quality of the user.

3. The method of claim 1 further comprising predetermining an amount of overlap

between the first sub-carrier assignment pattern and the second sub-carrier assignment pattern.

4. The method of claim 3 further comprising enforcing the predetermined amount of
overlap between any sub-carrier assignment pattern in the first sector/cell and any sub-carrier

assignment pattern in the second/cell.

5. A computer-readable medium embodying means for implementing a method for
allocating a frequency spectrum to a plurality of users, the spectrum having a first number of
segments, each segment having a second number of clusters associated with a certain sector/cell,
the method comprising:

assigning a first cluster of frequency sub-carriers within a first segment to a first user in a

first sector/cell, the first cluster arranged according to a first sub-carrier assignment pattern; and



4. The method of claim3 further conprising enforcing the predeterm ned
anount of overlap between any sub-carrier assignnent pattern in the first
sector/cell and any sub-carrier assignment pattern in the second/cell. 5. A
conput er -r eadabl e medi um enbodyi ng neans for inplenmenting a nethod for

al l ocating a frequency spectrumto a ﬁéurality of users, the spectrum having
a first nunber of segnents, each segneént having a second nunber of clusters
associated with a certain sector/cell, the method conprising: assigning a
first cluster.of f - i er i a. i i rst
user in o Frdind LEPURNON T IR T s - Qi e TSP o d fofnd ||
first sué-igakédord sassicgnnhatecpad tlaster artngedlatcomisy tgaisagpnd sspcatidr cl ust er of
frequency sub-carriers within the first segnent to a fecon user in a second
sect or /Assgnment paitegp ShFthal the fiEst sub-¢agtigaasi gERe aptirgn insludes aldeastionsub- carri er

assi gn %fﬁﬁnoﬂ%ﬁﬁ-@%rﬁer DHCSell wftﬁ%c&&&?&noﬁﬁg} ubXafriet 'ir} AR SLORARM.-cRALL er n

i ncludes at least one co n sub-carrie at overlaps wth a correspondi ng
sub- caragsigtmenn patteen, sad eud thathhefivst subrcarrées assignment paieti schidesatdeassuate t hat t he
first sub-carrier assiﬁgnent patt?rn,includes t Iegst pne unconmmmo

sub- carPFURMER sHD-ERERY thajdogs Rt XY 1aR With ACUEEPRGHEYPHETEs L e s5908¢ SY ¢ he
second sUR: o & Heﬁtrpa?tﬁ i gnnent pattern. 6. The mediumof claimb5, wherein
assigning a cluster wthin a segnent to a user is based on channel quality
of the user. 7. The mediumof claim5, wherein the frequency spectrum

conprises a, shar bandw h@? | gcated to. a plurali. of users in an OFDVA

cormuni cat i &n sy?g%meg m %frjftl%l alwg‘f’{fén ?SBIIgmélglac?(l:L}ffeirh’ﬁ% § f‘e&ﬂ?@{]t&f Wt rumto
a pl ur ahiddonQhatteqsality Hthe §RECt rum having a first nunber of segnents, each

segnent having a second nunber of clusters associated with a certain

sector/cell, conprising: neans for assigning a first cluster of frequency

sub-carriers within a first se t to,a. first user i firs ctor/cell,
the first cilust en "aPRAHILE ABE0F Skt T8 oot SRl Prbd e iient
pat t er ban@nidth@Rbged @ra plasligniMgerd it&CORUMA bhRtniohtidn §eie@NCcy sub-carriers
within the first segnent to a second user in a second sector/cell, the

second cluster arranged according to a second sub- carrier assignnent
pattern, sugh that a&Eﬁatfuls FHtall fnﬁ%gFe'\ﬂnﬁ{rﬁ%Eéc%HﬁBta @r%fi 'Jt u%éi‘& ippdes at
| east one shared stb-carrier shafe a corresponding sub-Carrier in the
second spedruaetiavirgra fassmugitbee of segpehispeach sepnebnshwiing hsdcondrurhber F clastbescar ri er
assignnment, pattern includes aﬂ | east, one unshared sub-
associated with a certain sector/cell, comprising:
means for assigning a first cluster of frequency sub-carriers within a first segment to a
first user in a first sector/cell, the first cluster arranged according to a first sub-carrier assignment
pattern; and
means for assigning a second cluster of frequency sub-carriers within the first segment to
a second user in a second sector/cell, the second cluster arranged according to a second sub-
carrier assignment pattern, such that the first sub-carrier assignment pattern includes at least one
shared sub-carrier shared with a corresponding sub-carrier in the second sub-carrier assignment

pattern, and such that the first sub-carrier assignment pattern includes at least one unshared sub-

carrier not shared with a corresponding sub-carrier in the second sub-carrier assignment pattern.

9. The apparatus of claim 8, wherein assigning a cluster within a segment to a user is

based on channel quality of the user.



carrier not shared with a correspondi ng sub-carrier in the second
sub-carrier assignnent pattern. 9. The apparatus of claim8, wherein
assigning a cluster within a segnent to a user is based on channel quality
of the user. 13 10. The apparatus of claim8, wherein the frequency
spectrum conprises a shared bandwi dth allocated to a plurality of users in
an OFDVA conmmuni cation system 11. AtISeast one processor programred to
execute a nethod for allocating a frequency spectrumto a plurality of

- Socond munber  OfC AT bR PP Rt B RRlim B SRR, 0™ "

met hod bag@nidth flobged RSEpIgRliRGofasérs irBin OFDMA tordinuhicgipiesysgmsub- carriers
within a first segment to a first user in a first sector/cell, the first

cluster arranged according to a first sub-carrier assignnent pattern; and
assigning aseco - i itk first
segmant To 4 Tsecandati Hodisol PEGHEEN SURER | mehpa itk 1 o

ar r angeftkqaarg sphangnm to agpleraligrod usdf) tiigpectarm hadsg g finge nbimpatdfeegmensd)edeht hat
the first sub-carrier assi nnent gattern i ncl udes at Ieaft oge gﬁéupied
sub- carsFEIBFN NAYNS B ERIPH BUMBEI CHUSEFHERGIRICG NN 8 A peciqy ceildhe me

sub- car g} SFisingssi gnment pattern, and such that the first sub-carrier

assi gnnent paftern includes at |east one unoccupied sub-carrier that is
unoccupi ed hysigninga fiess plosteli offregubnoyanb-cariefsrwithie a Siest cegnenti ko a fisst nieem a
assignnent pattern. 12. The processor of claim1l, wherein the frequency
spect r 'S qe@e@eﬁgﬁgp% agﬁ%ﬁ‘f REPrdingiq abgréf ~Gagres asgigiagnt P@tteé’?’%ﬂger s in
an OFDMVA corigisHifdh s@BnFYBYUENDS frequency sub-carriers within the first segment to a second

user in a second sector/cell, the second cluster arranged according to a second sub-carrier
assignment pattern, such that the first sub-carrier assignment pattern includes at least one
occupied sub-carrier that occupies a corresponding sub-carrier in the second sub-carrier
assignment pattern, and such that the first sub-carrier assignment pattern includes at least one
unoccupied sub-carrier that is unoccupied by a corresponding sub-carrier in the second sub-

carrier assignment pattern.

12, The processor of claim 11, wherein the frequency spectrum comprises a shared

bandwidth allocated to a plurality of users in an OFDMA communication system.



