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systens. [0004] A communication system may enplo
SP#eEwi dt h al | ocation to avoid interference and _
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the art for techniques for flexible bandw dth
I8! | ogakkerdulngat i nproves interference. SUMVARY [0005]
The di sc?lrb ed enbodi nents provide for nethods and
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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
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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 wircless
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
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in a given sector/cell, and such cluster pattern may be used as a characteristic of the

[0015]

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
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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
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[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
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segment 230, and the second cluster 232 of the (Ns-1)™ 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-
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phREREAIR, & e e ERARLR fonsfitEsBBEESG 9 P

[0032] PCT/ Us2060mbodimest, wheaahetsilitye Dogplerpor mﬁmgjﬂm mhﬁlt:tleti?@cs of a
' dt nd. group 2 are nam cal | y

S e Oy Je R T IR A e s o s o e

chuSts ﬁ‘lﬁﬁhéﬁﬁh? IiMhe28Bve MahiHif if {i‘s%%‘sa? Sh PP BEHLHR rﬁgving, while

clusters. is may be due to the fact that such users
ugare 4 duds baevmegonmirdsg ot istown elovipgalusery lyely andSi mby be fixedly

SRS bt 2 93 S o 2R ORI s,

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 N, clusters. Hence, the choice of N, is a tradeoff
between the minimum diversity order (Vg), 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 202. The assi gnnment maybe based on the user's

channel s quality, as discussed above, e.g., user 1
woreapskgoesss hi gh channel quality in the first sepe®EN$2005/007046

206, user 2 may have high channel quality in the Kth

segnent 210, and user 3 may lBave high channel quality

in the (Ns-1)h segnent 214. If users 1, 2, and 3 are

all scheduled for CSS, e.g., for being nonnoving or

oF lt&t¥s rr@%b(m )4iBd So beSRANSI, Which nBdcadsdMerRGedt HBRh bandwidth
assi gne clusters 204, 208, and 212, respectively,

user first group 202. [0031] Accordl ng to one

enbo s > nd o ed t.o the

100341 &0 omipeB g K8 atvedtuels plBREo£OR R il oy of custer
paduds frast berayslg@duw fisehlaviiogssigA PVt isterg o NNl GRABEh single
gual ity and/ or _speed, and accordingly schedul ed for

aEIENTReTtymeRsde M (9gHsasHia) [BYPURS $nayh el usesl, ovhiln Bespreciss cluster

I
0SB o ) AR, A
tlsie casel thgpr clugierd bﬁnaqmndnhg rg theo (@nsd@nﬁd@t gowpsnagy betinterleaved in

real -tinme con red hoppi ng.sch [0032] In one
feaBagy i fpsur ‘Wﬁlﬁfhlvle pg“ﬁﬂfb?aé’}e‘mﬁ one ot her
[0035] char &g} @fd é&hﬁ)ﬁl&’f g glﬂgsﬁlbw‘ﬁriﬁ@gg% aldi€r 156 be qys)fggﬂ%? to the first

reassigned to a di rent group, or a regroupin
cluster 204 aStherfsstranguh2(Ppand. the first blastab of/the sacmg lgequpi 2‘16 i. e M=2,

1R Re R BARGR TS B3 1t i e Sty SIS Gl 16 user i
fixedryi a)ééighéd toamgﬂ@ﬁer& 004, 2081 eH@wa% 1408 usé@n§l sehbduled for FH,
first group 202, and users 2, 3,

respectlv in the
@eemﬁﬁye%%ve 1gify) ardee af 6.0, zﬂ%msgnmythop AmenaMbrgiohps of Ng=3

@S%Z% 3o ouhon 1Yl Sl visa AR S ot ypt i acceptavte

nﬂamhemxnﬁvmﬁmpups and/ or clusters may be used. [0033]
According to one cluster assignment, spectrum

[0036] par t Naverfiongidee theeease th thadiseirly asstmngd yip dheldirstheluster of M=4
gQJ 0k 2fy F#ey gff tﬁ@u&kﬁgcﬁ%&ﬁ&nﬁoné S, tht %s%‘lj}ﬁgs? gﬁeo‘flk’%% § Srder of

radeo et ween |’VerS|
MFFI4 cand 1lﬁa]m:iusalnsl sbhmluEﬂGDtFIm,mhpaIsht tagnseadliversity of order of 12.

ranul arity of ers xMe tones on the ot her
sretprey forothe it %n d( ﬁ'\\ga—ﬁp yelfglﬁw SS\GT il (g% provide a
sétﬁtfdc‘ﬁfr?qwé'iﬁéréhh@rﬂ?@rs@’ V?ﬁ Onb yenﬁfb%ﬂéﬂ[‘%l' By 1ﬁ% user may be

partitioning. For exanple, small group size a
stheduled don i mbide ovlentM<NecadSer efhes @8S|or ikihinede when M > Ng.

0071 P 5 ol R 1 S s i
120 for @gﬁ&néﬂtﬁ@ fRexiNspES aﬂgleéﬂo%tﬁiﬁpasqiscussed above

cluster, a |arge nunber WD 005/ 09
ipeonertiuositn 87645 angFIG. 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



of tones (NgxMc) need to be added, which may cause
i nefficient channel bandw dth use. [0034] According

wa o008fes5881bodi nent, a nunber of clusters w t hi PCHUS2005/007046
nunber of cluster groups may be assigned to a user.
To assign Mclusters to a sirmgle user by a single
assi gnnent nessage, M (consecutive) groups nay be
used, while the precise cluster wthin each group nay
! u'td:ﬁﬂ)t bifdagie! aﬁ& FRlleratds Saoﬁﬁ)'dflla §iBnd NG hRRS1s 9 Ritted from an
nmessage. In hi s case, l'usters corresponding to
antmnfwl‘ﬁlsecutlve) groups nmay be interleaved in

frequency to ensure di versit i thin each

100381 andsh Spuss o teatagaib Sl il Dbl 120x and
dtihed- ter?mnﬂs Uﬁ;@bmﬁﬁﬁ‘ud%ﬁoﬁiiﬁﬂgﬁ&gsst ihth€10x r8trecdiVddShPan antenna
204 of the first ‘2{12%34202 and the first cluster of

35Be Aseseeiver WHU® pPrecessai(2.8-, condifipas erfedigitiges) the ;ecewed
)Z‘éi-llgfﬂ'g}ne t%n%t 3§§%tnd é)l?g‘flﬁg‘ Feﬂ@é’d g‘a%g)r%‘géjgd v%r) '@o%luiga{foﬂ‘s éeﬁqsc’)d) 356

p2Eletssed {4.g., Fdemvl&lalesl dndt degedts @he lré‘ceﬁi@h%dmbliﬁ dndrprbiides detected
the user may _see djversity aqrder of e., .the user

Isa Wil Ve 20§y Getiatp ot figdata %Freb@é%ﬁr@sgaw bythe terminals

t
b VS RARCLIS, V2 B G0, a8 B Se8 B, Sombo
dehmps tdeinterdeves, sandsxbcgdae)j theodditned dats tsymbulkst for eadh idrfinal and

of .clusters. |f t user is schedul ed to CSS,
W gl?a\g agorder of M4, and if the
[0039] user Po§ ﬂ&cﬂ&ﬁgﬁjdq{i'ﬂ(t & debbss ﬁltllﬂz‘@)f tﬁ%ﬁ’c &8s 1sd}kr/\é€és§é& By X data
order of 12. Therefore, for the choice of nd

pxlgcessor Siod e rgemsseaiatﬁym’agls provodualator 363 treedivastthe ylata symbols,
od| ment

di
8L S0 i g e’ Qo PGB, PRBYL mpdfpton anclor
dﬂg%‘g%erﬁﬁ%tfﬁbc&bﬁ@eran@ﬁﬁoﬁﬂefﬁn”@lﬂﬁuﬂ\'ﬁﬁl@ Mreanf\Owhich is further

] FIG 3 shows a_bl ock di agram of a access point
condijiongibp tepasmiter it B4 and mmlttedcfrom ﬂpte@mﬁﬁ .nghe forward
bl :
R e e

dlaernihsls ran@hiséng orthe résterdedinkito dhseldftion 1 Okl amsmﬁmal 120x, the
(T)%\a dat a processor 314 receives traffjic data fro
tedirstamal Juapsmifiadc by shase(gagon 118Rclsdeeseived by anienna 320,

éoﬁ&ﬁ% Adigi gg%ﬁg}’ H?é@e HER 3 étl Oﬁ @&‘%%tdeg{%ﬁﬁﬂtor 324 to

on a sel ect ed
gbtaiwv detested anta gfyrrlimdﬂ sAnARXaiam pry)ntssbr 326 pronm&ed tHei datected data

SRE81 nomoBiPo Qopii it e b 5 oy, g [k signating
o S50 Aificeem | ¥5iet BdP LamBARS|dhd PnbBls daty trapsmission

. synbol's, and possibly signaling for the reverse |ink,
god tfapsmis @D amote Ireversenlizkntd/ ascess tpognt 1pPoc Eosirallerad30 and 370

GG C{he operakt%n 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



the system and provides a stream of output chips. A
transmtter unit (TMIR) 318 processes (e.g., converts

wao ooodmedssyy, filters, anplifies, and frequency BQI/US2005/007046

[0041]

[0042]

[0043]
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out put chip stream and generades a nodul ated signal,

which is transmtted froman antenna 320. [0038] At

access point 110x, the nodul ated signals transmtted
Di¥isicl Wiiaple 1 ABdesd DMI&? Elystehism Mgl @ﬂhﬂg&ﬁmm@a&&%& OBivision
with access point 110x afe ‘recel ved by anh antenna
Maipiplesgoesse(CFRIIMAN systgRCVR) 354 processes (e.g.,

et ertts s f0 o S Benugie AT fondh B be ifpfimented by
vélfsRdwleahr Hdpes@ehple} AesePfRRAgIRSmas- Kb implemRAe 3fneBardware,

and detects) the received sanpl'es and provides _
sglwate; oF 2 epapinaigphiercoflwior e hardwarsi iyplementaies the processing

t t L.t ed h. ' . ey s
I L, P Tl i AP g i
ope @F assre eppkcagion spy¢ifiolinteg@fsdpSrcutte i ABETS).LdigRS) sigdl processors

dgcode ). the detected data synbols for each term nal )
Brbs), phigialggigngle prsessingidevicey (OSEDs).c prAgRmmabloongjc devices
Ak, int t j .
(BEDs) PEeit DRI ool SAESF TP BRAST pibbeds, ot micro
cgeinalieas, endaipro@ysuos) | ather/eledichnicatnits 3GZned deipeeformtie functions

dat nbol s, ilot s ol s d signaling.for the
i e et 0 4 EReP B AATCHB o JF AT Ao RS D55t Hedecode and
desdrhpre@ithe BipASIRHSh AP alsé BE iRpRMARE vAth MR Wore NACs, DSPs, and

stream which is further conditioned by a transmtter
saent 364 and transmtted from antenna 352. The forward

l'i nk si.gnal. ng. may, conpr.i se.power..control. co ds

gener ZF A0y Ko ERRERERRLPLSHE Yeglig Fnsinison dpdiiques may be

ifnp RAGAtdt Wil rﬁéﬁtﬂé%e(e[ge.,\/ﬁfo‘é@ddrésf,l KuhdtioRaShdSéAbhP that berform the
At termnal 120x, the nodul ated signal

OX.
fanciignsilescabedherpims eThy safiveate ¢pdos may besteredad ypemory unit (e.g.,

. , 1di-td ope LoH b1 zed recei.v
<1803 3 0r 991G U000t B Rds o o ESer 330 o
300). alThe @eineory amitdahya bs implensentednwiinche %r@fe@éb@&ﬁ@kteﬁ?ﬁ to the

processes the detected data synbols and provides

PHEEHFEd data for the terminal and the forward |ink

Si gnahy . ] er . j . s ant
oo o G oSS BRI RORG ey
ptrsamskilled irptheert tommdkesornse dresmredenhinventicac Céasoyganddifications to

11 Ox. | 330Q..and 370 @ dj ) [ f .
s hament v e HeAig PR o 2 skiledfudhs odi g the goneri
pmagreg deHAdd Berdd ImA 6k ieattg gaglep ERBbAMnRAFRhAN Qepifle from

used by controllers 330 and
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.



respectively, to inplenent the flexible spectrum
partitioning and/or allocation as discussed above.
WO 0®40%65Fhe di scl osed enbodi ments may be appl i BCI/US20851§07046
one or conbinations of the follow ng technol ogies:
Code Division Multiple Acces3l(CDVA) systens,
Mul tiple- Carrier CDVA (MC-CDMA), W deband CDVA
(W CDWVR), High-Speed Downlink Packet Access (HSDPA),
Time Division Miultiple AcoeparpiEPMA) systens,
Frequency WO 2005/ 096538 PCT/ US2005/ 007046 10
Di vision Multiple Access (FDVA) systens, and

syst ane LOBPHPIRE ST b Bapit shPesdb i E Bl ol bers, the
speeesioni hadnd & fiestmuiitber BE séginesTeAdLsbeént NAihOY SedBR@ M imber of

Egr exanpl e, these techni (}ues may be inplenmented in
chistegspeciated gith gegegaingectar/edhithatmethos comprEBE. For a

har d‘ﬁ@éig-tlhgﬁ | erRshr 0P ﬁegﬁ%ﬁgﬁ SQ?I%SI it r:ll' first & en{ f a first

process conpr ess Ing na
u'smﬁherﬁsttsectow(ceﬂhmd one or nore appl i cation specifi c

integrated circui.t gﬂA % di g| signal. processors
(DsPOy ey S50 e o AsHbaey b HaTEE S i higpsepnd sogment fo
aReagidangeR Rl 8 sb&ﬁlﬁcse%i//bélﬁ%uc}( flaPee fifst 21 ?tep LRd W@ﬁfcluster

gate arra processors, contr ers,
h@mﬂlffsrméégquemy: swpeasd ersassigamentt ffatterns! ect r oni ¢ un| ts
designed to performthe functions described herein,

or a conbination thereof. The processing units used to

decode andhe @eMPUSRIAm 1) SVl abdigind B ¥ludleP RithR a segment to a
i mpl enmented with one or nore ASICs, Ps, and so on.

upeydubgsedton chansisk quelifeof thphesrent at i on, the signal i ng
transm ssion techni ques may be |nplenented Wi th
nodul es (e.g., procedures, functions, and so on) that

perf 8r m t e rhethed iod rfaiesCwhéreh fher Ed:qhena_}h @p&:ﬁ{ﬂﬂ/\@érﬁpnses a

cod be stored in a mepory unit (e ry

Slaﬂﬁ?f ?@@W@fh @glgcakﬁi 9 @ phyyaldy oofeu@éw@ canb(})FQI\ﬁAo@@@@umcauon
qi controller 330 or 370). The nenory unit may be

|np enmented within the processor or external to the

processor. [0043] The previous description of the

G T RN R S e—
sp&ﬁ'ﬁﬁlg*éﬁghegaé/ ?Edt %gglgggr)seh:] {e‘g?%hitsgga}gtsg%ml% rr%rqt) ﬁéeibg(? El?lﬁlber of
c]aﬁtgrstasg)c@mgwntg a certain sector, the method comprising:

assigning a cluster of frequency sub-carriers to each of a plurality of users in a
first sector/cell; and

assigning a cluster of frequency sub-carriers to each of a plurality of users in a
second sector/cell, such that each of the clusters assigned to the users in the first
sector/cell has a different frequency sub-carrier assignment pattern with respect to each

of the clusters assigned to the users in the second sector/cell.

5. The method of claim 4, wherein at least some of the clusters have

noncontiguous sub-carrier assignment pattern.

6. A method for partitioning a frequency spectrum for allocation to a

plurality of users, comprising:



princi ples defined herein may be applied to other

enbodi nents w thout departing from the spirit or

W@ ewpmeIsss t he i nvention. Thus, the present i nvRCIL/USW05/607046
not intended to be limted to the enbodi nents shown
herein but is to be accordedl2he w dest scope

consistent with the principles and novel features

di scl osed herein. WD 2005/ 096538 PCT/ US2005/ 007046 11

CLAI Martitloniry ABREQRACY ﬁfec@ﬁlh%ta'ﬁigtlﬁnﬁﬁe?%?g ents, cach segment
spectrumto a plurality of users, the spect %av I ng
I@Vmgrawcqx@nmmbe@bf &e@tnmy sib- mﬂssagiment havi ng a

sSeco st e associated with a cert

Soct SPbERRY g fra pinitRh SF BeARRET - St gh s ERbp o & fourtn

ni:uhﬂb‘ét ef cl@éteﬂ‘s falmuﬁt&b/wﬁlub séobdr/deR] sucHitii iafledst fal 1181 number of the
gqrmsnt to a first user ina fi rst sector/cell; and

Yhegon-asEarRing fredteary eb-¢ardeis apugnmen petiems.er s

mnthln a second segnent to a second user in a second

sector/cell, such that the first cluster and the

secord cl Bteancthdvhwiclaind 6,aviendin Eachpfahe mquefs -Redcidt @l with a

SSI erns, 2. The nmet hod of claim 1, wherein
%ts*P%ﬂHEngf%ngf F’étrfr%“F%Yrﬁuﬁ @%%ﬁisl@@e&t PQIE?@? wilth respect to a
sia@%ﬁ&nea SHRARRSS aQUAhEA Wil JeBshd RElor/ca. The method of

claim1l, wherein the frequency spectrum conprises a
shared bandwi dth allocated to a pI urality of users in

ZPI Sgg{\/:« n ;[Q‘Fmr%%%‘ﬂ@q%‘e‘g%ﬁw gach Cgtﬂeé‘lagfgvfag;oc%@ witha

firft@ectcHEL! i dffdramt fidin 8achl JT$ke AHTES rasé?)fcm&%%ﬁﬁ] b SecoR@S&tor/cell
_segnment having a second nunber of clusters associated

IR SAMRWEEr t ai N sector, the method conprising:
assigning a cluster of frequency sub-carriers to each

of a plurality of users in a first sector/cell; and
assi gni ng TheGhdthd®sT oMint 6, SEHERAE Mt 184D SERE OF BleSlisRerERHR
of a plurality of users in a second sector/cell, such

nppeontigheus syb-carier fleguensy SsigrEnet patters. t he users in the
first sector/cell has a different frequency
sub-carrier assignnment pattern with respect to each

of the. cl ustetimddssilexilsig atlocating affesguendyspedtauns RCOPRrality of
sect r/ceII 5., The_met hod of claim4, wherein at
upers, dhe spectrugrhayving afingtaumnker gE segments, each segment having a second

number of clusters associated with a certain sector, the method comprising:
assigning a first group of clusters of frequency sub-carriers to a first group of
users, the first group of users being fixedly assigned to the first group of clusters; and
assigning a second group of clusters of frequency sub-carriers to a second group

users, the second group of users hopping within the second group of clusters.

11.  The method of claim 10, wherein a user is identified by a flag indicating
whether the user is scheduled for fixed or hopping assignment.

12.  The method of claim 10, wherein a group of clusters is identified by a
flag indicating whether the group of clusters is scheduled for fixed or hopping
assignment.



nonconti guous sub-carrier assignment pattern. 6. A

nmet hod for partitioning a frequency spectrum for
w@bkdosoatsson to a plurality of users, conpri siPQI/UYE005/007046
2005/ 096538 PCT/ US2005/ 007046 12 partitioning a
frequency spectruminto a fit3t nunber of segnents,

each segnent having a second nunber of frequency
sub-carriers; and partitioning a third nunber of
freqygncy

o548 TR S EnPlo, RBRAT A e RabOUE D s fom e
firktagroupt ofl userstto thefsefartd growmpef usefs, otheuset fiost the sedvaderoup of

o R R B S i R B R A i phameed.

the clusters associated with a first sector/cell has
different frequency sub-carriers assignnent pattern

wi t h lfespdde mahed ofxilairnl %, whisesin B chpnastedstic eosgpseametility.
with a second sector/cell. 8. The nethod of claim6,
wherein each of the clusters associated with a first

sect as/ celTheinsetbod dfoul£int 10, dRtedRedbh@f thdRrsCindSde€siid groups of
associ ated with a second sector/cell in a sane way

cipsteryimayRe Fegsigeddp & difterent gevmehussts, pethat the Siyg %qmn ¢faisers

TR il Bl s 0G0 O OB S W BB s BPEMATNy stay with
thdil wspciingaszigheé qlustecywitledhe senvddgraupbficlabtetsy of

users, the spectrumhaving a first nunber of segnents,
each segnent having a second nunber of clusters

assogigat ey meiﬂadqoﬁﬁéﬁlﬁlwuﬁ%’hg fa fréqhend%#@&ﬂun to a plurality of
conprising: assigning a“first group of usters oF
uscre,qhe swptrgmdla&mga farstnyrobex of sergmengsr oagh ssmentsteving 4 dveond

fi of us el fixe S d.to the.

it offi il BisoftRiiunte Setiin Sciinioafi the HRTho e Gingup
of C|a'sl§grﬁf1§a@Iﬁ“stfnhﬁfb@ffﬂﬁdluﬁétbtdi@{chlof ﬁ%edoﬂd@mﬁ%@@fj%mups and
group users, the second group of users hopping w

the geugnBg guemyio ofleastose eluster infeachrBwupet hod of cl ai m
10, wherein a user is identified by a flag indicating
whet her the user is scheduled for fixed or hopping
assi gmmentThe hiethddhef diEitng] whiereh fhieisdi(s soMedRd o Bop among the
f&ﬁoup of clusters is identjified by a_flag indicating
ayupber efusjers yhen the-jegendspunbes l%m&a theg theybirst mkl@ber

or hopping assignnent.

18.  The method of claim 16, wherein the user is scheduled to either hop
among the first number of clusters or stay fixed with the assigned clusters when the

second number is smaller than the first number.

19. 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; and

assigning a second cluster of frequency sub-carriers within a second segment to
a second user in a second sector/cell, such that the first cluster and the second cluster

have different frequency sub-carrier assignment patterns.



WD 2005/ 096538 PCT/ US2005/ 007046 13 13. The nethod of
claim 10, further conprising reassigning a user from

W@ b@s/09658%t group of users to the second gr oupP@F/US2005/007046
users, or a user fromthe second group of wusers to

the first group of users, asiat |east one

characteristic of such user is changed. 14. The net hod

of claim 12, wherein the characteristic conprises

mobility. 15. The nethod of claim 10, wherein each of

the first and second groups of <clusters nmaybe

r eas $A0gne dheonediti foff eh&mtl9gwherpirxﬁssigﬁiagst, chestertvhightin lsegment to

b L St AbSuyBE e GPoup of users may stay

with their respective assigned clusters within the
second group of clusters. 16. A method for flexibly

al | o@dt i ngfhg mediyuericslaisp @i Whmmotha frsiquenslyi spgctodm compnses a
sﬂér%{% Sban‘iiaf? tﬁ agl%wtﬁﬁntg a\él 21% % ?}%egﬁn l'ig? aeI£ pjﬁ%l\é[?xg commufmca’uon

sgﬁ&@clated wth a certain sector/cell, t he net hod
conprising: assigning a first nunber of clusters to
each of a second nunmber of groups; and assigning a

user 02%0 tA c%ﬁ%:iltleg Q@a\%{)fésfxﬁﬁmqp eﬁﬁgﬁy]gg e nslfo'r gﬁlﬁementmg a

met h of clal ereln the user
nhashodafor ra@od:dmﬁg ffaqusﬂcympaéiﬁﬁn of a plusslitgrof u%i'e rnhé bpectrum having a
ecqwg{ nqﬁler thﬁn .the first nunber
Sale?ﬁ WEMFRE IR ¢ second dunjber F ﬁ@a@rwsomated

v&lmﬁeéﬁhﬁrs&&? thé‘HIéﬂQ)dtéBﬁmHsf t number of clusters or
stay fixed wth the assi gned clusters when the second

nunmbessigring gedlustar of feaquedmy subrogtriensittbeach of % plArality of users in a

ter -readabl e medi um enbodyi ng neans for
F?PE?F‘%‘ { &j nmet hod for allocating a frequency

S pecta&éigmhg a&:h[!;'tdﬂ roflfidqiiey subRafriers R catR ST ﬁi{ﬁfalﬁ@})/ bf'kers in a
a first nunber of segnents, each segnent having 4

seqandnsectoneplbr sush thptysachr of Hs okustarseassignied o ahe sxsmau m the first
| |
A5 0651 iy FEAAE SOUBEE DR SR B b o can

of a@rodimdtert @ssépnbd kG the ugaein ihe secdnidrseétosedtt or / cel | ; and
assigning a second cluster of frequency sub-carriers
W t hi n a second segment to a second user in a second

sect @i/ celpp, S ﬁE% @% n%?f \IJIHJr %1 1 HS B YPthd (H&sters have

secon “cluster requency sub-ca
nasginGignantsupahtrier amgriﬂ[én?ﬁﬁl&‘rﬂ%SSS PCT/ uS2005/ 007046

24. A computer-readable medium embodying means for implementing a
method for partitioning a frequency spectrum for allocation to a plurality of users,
comprising:

partitioning a frequency spectrum into a first number of segments, each segment
having a second number of frequency sub-carriers; and

partitioning a third number of frequency sub-carriers of a segment to a fourth
number of clusters associated with a sector/cell, such that at least a fifth number of the

clusters have non-overlapping frequency sub-carriers assignment patterns.



14 20. The nmedium of claim 19, wherein assigning a

cluster within a segnent to a user is based on
web@sngdssgiual ity of the user. 21. The nedi um oPCT/IUSI005/007046

19, wherein the frequency spectrum conprises a shared

bandwi dth allocated to a plutsality of users in an

OFDMA communi cation system 22. A conputer-readabl e

medi um enbodyi ng nmeans for inplenmenting a nmethod for

al | 093t i NgrhkHEQHER %Ygl%ﬂlf? 61 I8 BctPb @lciu%'éérsoe{ss&zgécﬁwith a

t he spectrum havi ng I r'st nunber of sSegnents,

fise gaaton cellchvis differey dgnenaysubenrrizts adsigatenspaRaowithia@gect to a
Wit h certain sector, . .the nethod conprising:
S%&?‘ﬁﬁﬁ’?{d’fgﬁjégﬁ%‘isé?m?ﬁd thcflfgfﬂﬂfl sgﬁtﬂ%)‘?ﬂ'r iers to each

of a plurality of users in a first sector/cell; and

assi %ni ng a cluster of frequency sub-carriers to each
of aZfl ur dbpmyedym gEelpisn 24, eherein cacito&tbe clustersalsbociget with a

Of. Scassihgned to t users in.th
oSk 5AS L8y ELES S MRSBRSY o B Y et v
iisabag@way.er assignment pattern with respect to each
of the clusters assigned to the users in the second
sector/cell. 23. The medi um of claim 22, wherein at
| east 7S omgy @by, dahin 6F USIELSE IRV &SN fgf%gﬁ%g}n'e ¥R lusters have
sub-carrier assignnent pat’tern. :
nooptigwousrsebdatriee frepoinoyrassidnacnk pgtereans f or
i npl enenting a nethod for partitioning a frequency
spectrum for allocation to a plurality of users,
COMphgSI NG c&ﬁ}%&érﬁe%’bf&n@di{lﬁlma%ﬁtﬁﬂéﬁg F hpfinfenfing a

first nunber of segnents, each seg aving - a

methodrfdr Aextbbrallofatingedfimmencysypbetoam té @ phralindf users, the spectrum
rtitioning a third nu r of frequency syb-carriers
nfiihs o ixs) Muftef of seemniby fieh reatment hEYIng posont auier of clisters
afkbsiaet atiftth Yértah sctRthhlefldlconipeishgt hat at |east a
fifth nunber of the clusters have non-overl appi ng

f r eqBBHINSY st group of sluststs afifragnenqyssubearriers W@ first group of

AT DA Bp LR By b rame S SRR R Ry

a f hesignigersabnd gloup baslustefsf dTiRQberidyRabRAG s to a second group
sub-carriers assignment pattern with respect to a
users, the second group of users hopping within the second group of clusters.

29.  The medium of claim 28, wherein a user is identified by a flag indicating

whether the user is scheduled for fixed or hopping assignment.

30.  The medium of claim 28, wherein a group of clusters is identified by a
flag indicating whether the group of clusters is scheduled for fixed or hopping
assignment.

31.  The medium of claim 28, further comprising reassigning a user from the
first group of users to the second group of users, or a user from the second group of

users to the first group of users, as at least one characteristic of such user is changed.

32.  The medium of claim 30, wherein the characteristic comprises mobility.



si xth nunber of clusters associated with a second

sector/cell. 26. The nmedium of claim 24, wherein each
w@hooslesses ust ers associated with a first sectpPCT/o8i005/007046

is different fromeach of the clusters associated with

a second sector/cell in a sase way. 27. The nedi um of

claim?24, wherein at | east sonme of the clusters have

nonconti guous sub-carrier frequency assi gnnent

pat t eyzn. SRRHEER [ qﬁgggﬁ

neangﬁﬁorzﬁﬁgﬁgﬁentingﬁgzgﬁggﬁggngggb?FEX| l'y S@%ndgnmpSOf

chisteys ezl g reasigeefliormcdiffspatgmoupot wsess, pb thaatliet firstodroup of users

SR URR RS B o Al B hd SeoRtiEtnpEpocgt may stay with
théik s éctive ast@fedahRebrivivithindh€ Sdcbad groﬁ?%tferuste&sh e net hod
conprising: assigning a first group of clusters of

frequency sub-carriers to a first group of users, the
first,,grou f rs LN [ signe 0 t:h .

1 1 sr%r odb BroliREiRerds el GHuaRRe b AR ot St Geuins o
éthed fstfRkibIPhlldcatind 8 Reyudhd spririheioS florafitys@ared, the spectrum
group users, the second group of users hopping wthin

hapmgadastiamphes 9f segments, sacdysggment hayig ageqpnfdmusnbes (o4 plysters
_ . e Tlan hdi ot
St ih B B Shab T BRMAhGEdipdind 50 | 10 B2 11O

assi gisigning aJist niinehervfitlustersto edchi afia28condhamebien ofigroups; and
group aof clusters if identjfied by, a flag indicating
whet HESISHIRE ag1SERAR 2 eaﬁtl%gﬁhﬁs?r%e%&%%}m-ed for fixed

or hopping assignnent. 31. The nedium of cl ai m 28,

further conprising reassigning a user fromthe first
grouBSef uBwrmediomtdielase ddnwhepemipe oferussnhsduled toshapsamong the

romthe cond gro of sers t.o t firs rou f
S ORS oF SR ehfe Sepnd BEEen i€ snafethdrtiog b
changed. 32. The medi um of claim 30, wherein the
characteristic conprises nobility. WO 2005/ 096538
PCT/ J$2005Ve0nedism of@lada 34 Twhergbidhe isatis sdhafiwted® either hop
wherejn ch of t s n I
PFeth SRR B idfetord Ry iSRG bR Gl pten the
s¢6@idsnunster idwballeh thabithesfirsggnerof users may hop
within the first group of clusters and the second
group of users may stay with their respective
assi dc it f
34, A onptt el UBeilE £ RERRAePha el o MRl of user,
therppeetramt havingga first number of segments, each segment having a second number

of clusters 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; and

means for assigning a second cluster of frequency sub-carriers within a second
segment to a second user in a second sector/cell, such that the first cluster and the

second cluster have different frequency sub-carrier assignment patterns.

38.  The apparatus of claim 37, wherein assigning a cluster within a segment

to a user is based on channel quality of the user.



method for flexibly allocating a frequency spectrumto

a plurality of users, the spectrum having a first
wovbe96586 segnents, each segnent havi ng a secPemUS2005/007046

nunber of clusters associated with a certain

sector/cell, the nethod conpnysing: assigning a first

nunber of clusters to each of a second nunber of

groups; and assigning a user to at |east one cluster

in eagh gr T i . [ erejin t .

user aBi@é, S gﬁl é 2‘1 [? Pg%tuts o&ﬁ"é%ﬁgéwjé ﬂ%l %{eﬁl‘é h?ef %%%n(%%ngCO%%nseS a

shérad ttemdwwdike nallob&ted a6 on plurblidgest users rial &reIORDMA tb@munication

first nunber. 36. The nedi um of claim 34, wherein the

SYYEM- i s schedul ed to either hop among the first

nunber of clusters or stay fixed with the assigned

clusters when the second nunber is smaller than the

fi r st40nunider apBratupforagpesatatg i frequencylspatmni tya plurality of users,

requency spectrumto. a urality aof user .t he
o SR S e e hiud et ool stedind hoyig second mumber
oF CHRRAY asbei4tB@wthSQeRBR s8R @bmpAking! Ust ers associ at ed
wWith a certain sector/cell, conprising: neans for

assi gerang for aspigangal dluster ofofrequenepusbesargerns te gachi eff s plurality of
u%t%{ﬂ&@ﬁ%t%%c&éryceg,swm to a first user in a first
or/ ce ;

sec and’ neans for assigning a second cluster

of f meeue fieryassighingar ¢lusteisofréduienicsasudbee@iicts 16 @YIESH a pRrality of
a second user in a second sector/cell, such that the

usfIP 3R apeRndaiectgrgell thach et g @ the chistanngsianed e thersers in the
AriERUBPEN ﬁ#’sb% ﬁigfe%rg %eﬁ?ﬁig?%ﬁﬁ-@ﬁrr@?%ﬁﬁ%rgﬁ%m ??t&es%gzﬁth respect to

apparatus o el n assi gni

eattt & the alustepnassigned 1o the uses inithe eord saxtoriieinnel
quality of the user. WO 2005/096538 PCT/ US2005/ 007046
17 39. The apparatus of claim 37, wherein the

frequgncy me%gﬁarams ©PERIrh 36 SwhkreinNlcast BARGHEH Husters have
all ocated to plurality of users I n an OFDVA

nopenmiigiieust subrearrsy essignmet® pattam.appar at us for al l ocati ng
frequency spectrumto a plurality of users, the
spectrum having a first nunber of segnments, each

segmant haw sfparhSLRPPAEHIALMALH freghefdyUpbifin BT U6EALR 2
with a certain sector, conprising: means for assigning
phurality of ggergfcompeiginghcy sub-carriers to each of a

plur %lléahg fo%fpartﬂl%%ﬁfg z{ H'eq%eB&; ssl}ec’é'%ﬁth?tgla rlstI Iium%neg of segments,
each segment having a second number of frequency sub-carriers; and
means for partitioning a third number of frequency sub-carriers of a segment to
a fourth number of clusters associated with a sector/cell, such that at least a fifth number

of the clusters have non-overlapping frequency sub-carriers assignment patterns.

43.  The apparatus of claim 42, wherein each of the clusters associated with a
first sector/cell has different frequency sub-carriers assignment pattern with respect to a

sixth number of clusters associated with a second sector/cell.

44.  The apparatus of claim 42, wherein each of the clusters associated with a
first sector/cell is different from each of the clusters associated with a second sector/cell

in a same way.



means for assigning a cluster of frequency

sub-carriers to each of a plurality of wusers in a

W@ emsenghssect or/ cel |, such that each of the cl uBCBEDS2005/007046
assigned to the users in the first sector/cell has a

di fferent frequency sub-carrigr assignnment pattern

Wth respect to each of the clusters assigned to the
users in the second sector/cell. 41. The apparatus of

cl ai ms40, j SONERf | uster s ;have
noncormr?t'i g%%@%%@gtgrfkﬁgﬁhg’sm g%%eaﬁgéagta%% %rorﬁﬁedf ust have
mmppentignoss subrcapdartiiegiiemiyngsignhe @ageray spect rum f or
allocation to a plurality of users, conprising: neans
for partitioning a frequency spectruminto a first

nunbeyg. of SPPARSs i) ' .
nunber of %equencyfoggggg{ar ri g@gfg %ﬁ%ddr%g%}ﬁ%‘%?g%ﬂ%aplmamy
of aipars,tthesteaum havinga firstrhenbeo b1 §apprmes) eachsapmentrinimga second

1 nt to.a fourth number of clusters
ngléi b g{:l&:‘?gsger@maﬁ?mﬁ eéle‘@&b? ?%‘g\“f ?ecicﬁc?f“?mngét | east a
fifthndausrbarassighing ASiret eSipRSfThidedt € oNREqURKEY Et%g&rfli_%(se to a first

frequency sub-carriers assignnment patterns.

gRypatasers, the fest Zronnaet usern beiag dixedlyrassignadde the fisst growp of
aociafed with a first sector/cell has different
requency sub-carriers assignnment pattern with respect

t 0 ameanxfdr assigiieg a géconll gshp oF cABEREbREr&fhety fubScarriers to a
secqnd sector/cell. 44. The apparatus .of claim42,

SGEPLA STHPER: the sprpnd grem frusers dopping e thimherseepndgrous of
chRfkor/cell is different fromeach of the clusters
associated with a second sector/cell in a sane way.

WD 2005/ 096538 PCT/ US2005/ 007046 18 45. The appar at us

of claim42, wherein.at.|eas ome of, the clusters .

have 4§non§f§‘ﬁta}’%6@§ 0@61!1& gg’r CICPERHENEIAES (Y ARdipAting

wWRiHeP the usédiSis séHedBRAFS A cfr‘%?ﬁi §§§%’%{¥m§%lr ocating a
users,

frequency spectrumto a plurality t he
spectrum having a first nunber of segnents, each

se t haying a secpnd n r of cl.usters assoqcj.ated
o Eh 8 conts e @aBE BF oy M REher gompeishs Hend B St
whefhef 8 graup@fRlueferdis Yeteifed Tbr it AUFYOFYIng Wi GRRLILEr S tO
a first group of users, the first group of users
being fixedly assigned to the first group of f
cl usygrs; . igni Ng _a second greup of. .
Cuebr S PO oA o] DR PR RoRSERREE ellining o
user from the first group of users to the second group of users, or a user from the second

C

group of users to the first group of users, as at least one characteristic of such user is

changed.

50.  The apparatus of claim 48, wherein the characteristic comprises mobility.

51.  The apparatus of claim 46, further comprising means for reassigning
each of the first and second groups of clusters to a different group of users, so that the
first group of users may hop within the first group of clusters and the second group of
users may stay with their respective assigned clusters within the second group of

clusters.



second group users, the second group of users hopping
within the second group of clusters. 47. The

wappanatsss of claim46, further conprising nmearPGI/82005/007046
i ndi cating whether the user is scheduled for fixed or
hoppi ng assignnent. 48. The apparatus of cl ai m 46,

further conprising neans for indicating whether a

group of clusters is scheduled for fixed or hopping

assi gpnment claima46, further .
con‘prg;iaéi ngAn e r%é@fii%fr()?rﬁg}gé i?igﬂ?ficg}ll[gqngaé1 ﬁﬁ%uéepcﬁl F%ﬁ‘fh“ﬁ‘go a plurality
of usass, the speotrum hasmgs: first inbes o f Sspth@its) Ui he cheR Hawir@la second
" %%legffrﬁmthe sge ongr roullg of users to_ the first

SR ol fugies pesociated it g CerfanysectorfegHegomrising ¢ of such
user meéms €raRg | gim.4

wherein the chgl‘rﬁggt5 g??tglﬁiﬁlg%g%%tﬁé@%%cgiOlqpia%@%dé%n ber of

SIHWsandar at us of claim 46, further conprising means
the first and second groups

for EQni . each of

of c%ﬁ%@%?&q?%ggngFP?%&%ﬁEhﬁ¥BBﬁckﬁmﬁgﬁ?Q?ggﬁmthat t he
first group of users may hop within the first group of
clusters and the second group of users may stay with

t hei P31 es & RPRBaHS of ¢fpiati 52| fuhecomprisiigméeane feracimitling the

t 6538 PCT/ US2005/ 007046
5 200t ool 8 S S By e o gigber  maller han

terfeguemahyerspectrumto a plurality of users, the
spectrum having a first nunber of segnents, each

segnent having a second nunber of clusters associ ated

wi thsa ce | CLSLRG: ns.for .
L nsa, conbeumaa of ael Lo FPNRCRLARs IARE ol Ypoduting e

] o%’ clusters to-eac
uses soeithen nblemoog theg'rrsiufmbea nﬂolﬂﬁ@ﬁ&nﬁfsmy fed ivgihi the ﬁ@igﬂed
t0 east one cluster jn each group. 53. The
c%i%tg{asrvgi‘eﬁlg&%fec(?fl PHP8Y 15 F@?ﬁ%éﬁ%@ﬁ&‘ﬁ%‘l’“ﬂ@eﬁeans f or
scheduling the wuser to hop anong the first nunber of
clusters when the second nunber is snaller than the
fi r s#5-nunbéleastsane proeessqyraegramsedto eixadute 5 etliad fof@llocating a

i Si f h l i th t ith
R SOt bR g itars e SPeseing aiiPaya frsicumber of
seghtehts] bchassgh@heHavigd HSE@NA MAgHr TR IRES9 AhoRURSith § certain

sma) I ?r than the first nunber.
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; and

assigning a second cluster of frequency sub-carriers within a second segment to
a second user in a second sector/cell, such that the first cluster and the second cluster

have different frequency sub-carrier assignment patterns.

56.  The processor of claim 55, wherein assigning a cluster within a segment

to a user is based on channel quality of the user.

57.  The processor of claim 55, wherein the frequency spectrum comprises a
shared bandwidth allocated to a plurality of users in an OFDMA communication

system.



55. At | east one processor programmed to execute a

nmet hod for allocating a frequency spectrumto a
w@bwsaddssy of users, the spectrum having a fi rBCT/Ns20DE007046

of segnents, each segnment having a second nunber of

clusters associated with a cepotain sector/cell, the

nmet hod conprising: assigning a first cluster of

frequency sub-carriers within a first segnent to a

firstsg us ' [ X i gpi .

Second cl ant oAt PR tt ORIt o TBEaRER, HABA B allocating
frogpensy spegimemt tot @ pharakitycohusans ethei speanandemvihg a first number of

/cell ., su that the first cluster and the, . .
sSEGRG G semPet hae iy P hibe et Bheirs Sitectisd with o certin
sese, tieBethoPadhpridigs: 56. The processor of claim 55,
wherein assigning a cluster within a segnent to a :
user 2FIZTHRS 8 Fluster O Aiegvency subicarriens tof ¢rshearpluBiity dhesers in a

. claim55, wherein the frequency spectrum
ﬁ@%ﬁ%ﬁ?@%@’ gﬁdshar ed bandwi dth allocated to a plurality
of uassigning a@husr OF¥reqOEHEY RUB-RbiridRs toSo6h &N piRality of users in a
2005/ 096538 PCT/ US2005/ 007046 20 58. At |east one
5¢08¢ Sei9F coll ofich iadeach @fx theuelistarsnessigned fiorthe users in the first
S REAHaBY diffbR LdRt aidn |
Suser S, tahe épec?ﬁ%& iﬁ% %%rrag?@ﬁl@ﬁ%{e‘% SéijRfl respect to each
of thgvhistess assipnhd setheesdrs athe sepoad segaomieklinunber  of
clusters associated with a certain sector, the nethod
conprising: assigning a cluster of frequency
sub- 6Qr ri qhg ptdReQBLHF QhinPs R Hfetdih b1 s @E)fpierz:hﬂzters have
first sector/cell; and assigning a cluster o
neRceflighayy sybrisamigr assignmentpasgoh of a plurality of users
in a second sector/cell, such that each of the
clusters assigned to the users in the first .
sect 60/ celAlt 1dagiSonR pibdebsdk BRigrdth@ed €816k h@hbd ®r partitioning
assignment pattern with respect to each of the
a fegansy spepsmyios allecstion to aiplarality af wdees, sewprising:

" casbdfGang p Heuel§ BRAETREL o Bro GhBLR o isgets Sath Bgment

haig £ secohé haber @ifreguéncyatibaitierf@nd At | east one
processqr programed to execute a_ nethod for
par t PRTPHARIAG 2 Third puphes of \regyeray wwhraraiers pf mesgmenhtotafoarth

mithbrVricuétedd asiSEASd wiRTRELSHEGE, such that at least a fifth number of the

clusters have non-overlapping frequency sub-carriers assignment patterns.

61.  The processor of claim 60, wherein each of the clusters associated with a
first sector/cell has different frequency sub-carriers assignment pattern with respect to a

sixth number of clusters associated with a second sector/cell.

62.  The processor of claim 60, wherein each of the clusters associated with a
first sector/cell is different from each of the clusters associated with a second sector/cell

in a same way.

63.  The processor of claim 60, wherein at least some of the clusters have

noncontiguous sub-carrier frequency assignment pattern.



partitioning a frequency spectruminto a first nunber
of segnents, each segnent having a second nunber of

WO e@queisay sub-carriers; and partitioning a thP@mUS2005/007046
nunber of frequency sub-carriers of a segnment to a
fourth nunber of clusters a2%ociated with a
sector/cell, such that at least a fifth nunber of the
clusters have non-overl appi ng frequency sub-carriers

assi ganentAtladst eid\srocdidor pth&aRIRRIGS %950&1?&6 a eﬁfo@f?roﬂextlbly

ﬁthEln each of the clusters assoc
?ﬁt]&g/a(fféqqlueWé’SSPG‘th%ffbhplufalﬁﬂ uéum:ys shelspectrum aawing a first

ARDEONR t ect t9 SI xth nunber of

Tefust er sgltgsfs?%c% %Q@Pﬁ&?ﬁ&ﬁng 38%%8 Japber 9fqlysters gssocipted with
agedgiessdor, dic methodre@fprisihgr ei n each of the clusters
associated with a first sector/cell is different from

each 378 Re2 drsh grawpof slustses of faruaneshsud- mﬂw a first group of
uS&@s, R {ifs€ bloupio? u?er§ ﬁ?gdl?r Qﬁ%qeﬁ% @{r S ﬁg{%g{‘ clusters Mnd

60, wherern at |east s
nonc@mglgmg)tu second gmap oif elusfersasflfese: bAFRR to 2 second group
éttﬁ L V(f 2005/.096538 PCT/ USZOOS/ 046 21 . At
eas © SN EouR oL Brerhapgingwrthin the @@e@%r@un oﬁelmht@ns f or

flexibly allocating a frequency spectrumto a
plurality of users, the spectrumhaving a first
nunb®?- of Thegresesser ofackaim & grtendin havérigidensfeiga flag

s a th, a certain sector,
nftaﬁdemﬁ% “%E%‘%%@%Se@? ﬁ“}“'g@g‘i %fzj %P%g& op hepRing assiemaisnbf
clusters of frequency sub-carriers to a first group of

usera the first group of users being fixedly assigned
to tf® fifbe Pigeessr affclaim bk, avhereima groupsdictpstensgis adentified by a
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assigppieny Wit hin the second group of clusters. 65. The
processor of claim64, wherein a user is identified by
a flag indicating mhether t he user I's schedul ed for

fixeghy or ﬂg@ﬁb rocessor of
cl ai m 64, wher gT&n 2 gr oup b*heqﬂq egcqr%}ﬁlr}gqegﬁlwga
usgr frpmehe ﬁmﬂ gxmapmﬁ gsexh 2t he sedoné ggcmptuf Wkrs CdrisiseF ﬁgl_ﬂrlsthe second

d t. 67.
erit SRR o L i aF ueehl g opebAveerisif s i

chaggsisi gning a wuser fromthe first group of users to
the second group of users, or a user fromthe second

68.  The processor of claim 66, wherein the characteristic comprises mobility.

69.  The processor of claim 64, wherein each of the first and second groups of
clusters may be reassigned to a different group of users, so that the first group of users
may hop within the first group of clusters and the second group of users may stay with

their respective assigned clusters within the second group of clusters.

70. At least one processor programmed to execute a method for flexibly
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 number of clusters to each of a second number of groups; and



group of users to the first group of users, as at

| east one characteristic of such user is changed. 68.
wab@spesassessor of claim66, wherein the characP@&r/US1008007046

conprises nobility. 69. The processor of claim 64,

wherein each of the first an@2second groups of

clusters may be reassigned to a different group of

users, so that the first group of users my hop

Wi t hi d3sibhiRgfalusat to @t RER dﬂte_cﬁisféﬂrﬁéa%h% . he second

group of users may stay wth their respective

assigned clusters within the second group of clusters.

70. l e rocessar progra d to execut
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nunber of segnents, each segnent having a second

nunber of clusters associated with a certain

sect op/ cel ”ﬂc‘: e d)tr&?es{g:r"blﬁ iy gﬂg@hgfleﬁgt e s%:% Iﬁ%%hg(ﬁﬂ%} AR hop

nunmber of sters to each a se
agromgiks fisshdunfif2r 2A0hisRA6&E3BayPRRAIR0 e/ 1080 FQHC lusteds when the
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