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reference inits entirety. BACKGROUND |. Field [0002] The present

i nvention relates generally to conmuni catilon, and nore specifically to data
transm ssion in a wireless comuni cation system H Background [0003] A

mul ti pl e-acce st e V. Al nj | mul tiple
termnals on fﬁjﬁm@ﬁ;ﬂn&?m@i&ﬁ mm&m miegs&oml I nk)
refers to the comuni cat i(d(Q) ATAONSYSTENS to the term nals,
and the reverse link (or uplink) refers to the comrunication link fromthe
termnals to the base stations. Miltiple termnals may sinultaneously
transmt data on the reverse |ink and/or receive data on the forward |ink.
This nmay be achieved by nmultiplexing the data transm ssions on each link to
be or t hogonal 1o ongRASSIEIFRENCE TA RELUCTED APRH{CATIONe domain.  The
orthogonality ensures that the data transm ssion for each term nal does not
i nterfere [0081]h t Maisdepplicatioardaiins priority todd.SoPtuvisional Frieat Applicoion Senal

mul ti pl e- access tem typi call S ny cells, re.the term'"cel.]l" can
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whi ch t he enﬁgg%g) Is used. To increase capacity, the coverage area of each
base station y be partitioned into nmultiple (e.g., three) sectors by

usi ng appropriate antenna patterns. Each sector is served by a base
transcei ver subsystem (BTS). The BT ectors of the sanme cell are
typically located within the basf@ﬁ‘@(ﬁmhat cell, and these sectors
are consi &/ered to be co-located. In general, the term"sector" can refer to
a BTS and¥or iF‘gldco'verage area depending on the context in which the term
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II. Background

[0003] A multiple-access system can concurrently support communication for
multiple terminals on the forward and reverse links. The forward link (or downlink)
refers to the communication link from the base stations to the terminals, and the reverse
link (or uplink) refers to the communication link from the terminals to the base stations.
Multiple terminals may simultaneously transmit data on the reverse link and/or receive
data on the forward link. This may be achieved by multiplexing the data transmissions
on each link to be orthogonal to one another in time, frequency, and/or code domain.
The orthogonality ensures that the data transmission for each terminal does not interfere
with the data transmissions for other terminals,

[0004] A multiple-access system typically has many cells, where the term “cell” can
refer to a base station and/or its coverage area depending on the context in which the
term is used. To increase capacity, the coverage area of each base station may be
partitioned into multiple (e.g., three) sectors by using appropriate antenna patterns.
Each sector is served by a base transceiver subsystem (BTS). The BTSs for all sectors
of the same cell are typically located within the base station for that cell, and these
sectors are considered to be co-located. In general, the term “sector” can refer to a BTS

and/or its coverage area depending on the context in which the term is used.



potential interference to data transm ssions in other sectors of the sane
cell. Isolation of interference anong the nultiple sectors of the sane cell

I S norna hieved by controlling the antenna patter ctor
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such tha na gain drops quickly outside of the in cover age
area for the sector. However, the edge of each sector typically overlaps
t he edges of adjoining sectors. Aternminal that is |located on the boundary
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with a sector-specific.set . of sys{emresqurces, and. t n set
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sl ots, antoufdirPbetwded SRS b&tors EChE Sameeéell afayemeh she&HOMigls “intra-cell”
non-overl apping with, and includes systemresources different from_ the at

| east one iterersRces fony arneighboring seeser. Ehisninteréarerss way spbytantially degradsr

I ncl udes Spéisfér%ﬁn r.esour ces observing little or no interference fromat |east
one ot her PSECYSFFn the cell. Different common sets may be defined for

di fferent [o006ddi NERdrs i9ThetaTblear Keelllin CaAT0 foritediniqued $o desgité Hrdiehrdrivis [ 0008]
To assign e?%stem,resour_ces to atermnal in a given sector x, the channel
condi ti on effsets Phintrasged) intarference fordermigals docptadeen thedboundasics betyveen SeRtorsr d | i nk
neasurene%tfﬁleég%g%gﬁy the termnal for different sectors and/or reverse |ink
measur enents nade by different sectors for the termnal. The termnal is
assigned systemresources froma conmon set or a sector-specific set for
sector x based at least on the termnal's channel condition.- For exanple,
if the term nal observes high int eBIBYIMARY: om anot her sect or y, then the
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techniques and may be employed in various wireless communication systems and for
both the forward and reverse links. With intra-cell common reuse, each sector of a cell
is associated with a sector-specific set of system resources and at least one common set
of system resources. The system resources may be frequency subbands, time slots, and
so on. The sector-specific set for each sector is non-overlapping with, and includes
system resources different from, the at least one common set for that sector. Each
common set for each sector includes system resources observing little or no interference
from at Jeast one other sector in the cell. Different common sets may be defined for
different embodiments of intra-cell common reuse, as described below.
[0008] To assign system resources to a terminal in a given sector x, the channel
condition for the terminal is first ascertained based on, e.g., forward link measurements
made by the terminal for different sectors and/or reverse link measurements made by
different sectors for the terminal. The terminal is assigned system resources from a
common set or a sector-specific set for sector x based at least on the terminal’s channel
condition. For example, if the terminal observes high interference from another sector

¥, then the terminal may be assigned system resources from a common set that observes



both sectors x and y. In any case, data transm ssion for the termnal is
sent on the forward and/or reverse link using the assigned system

resourcesv%%(gy?g?%ﬁi nfra-cell comon reuse may be used fpé?’?’?%@é@g?fnal

frequenc mul ti pl e access (OFDMA) systemthat u hogonal
frequency division nultiplexing (OFDM. For the OFDVA system each common
set and each sector- specific set include$ nultiple frequency subbands, and
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conjunction with the drawings in which Iike reference characters identify
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FIG 4 shows a common set and a sector-specific set for a first enbodi nent
of i nfra- cCBITotE SragBeNGYebbandsdfon data transussian: Fios agheayionahbopring OFDMANoN

cormon r e oS OFBBEAT RRE hliEpRr binedcl ERERERGS, SHILH R bl O
sect or - spewinirhén $Lhed edobr seator-BpdoificsepoThertstinimd] maytbedassightd o TFH patterdse;

[0019] FIG 7 shows a distribution of eight users in the three sectors of
the cel|; fiqrooppsetfpreata Bansmypsighd 8C show fornation of the common and

sect or - spgahfdic S [ . g ' t
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4 [0021] Fdefail ®lowl ustrates a frequency hoppi ng schene; [0022] FIG 10 shows
a process for data transmssion with intra-cell conmon reuse;

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]  The features and nature of the present invention will become more apparent
from the detailed description set forth below when taken in conjunction with the
drawings in which like reference characters identify correspondingly throughout and
wherein:

[0012] FIG. 1 shows a wireless communication system;

[0013]  FIG. 2 shows an exemplary antenna pattern for a sector;

[0014] FIG. 3A shows a cell with three sectors;

[0015] FIG. 3B shows intra-cell interference observed by two users in the cell;
[0016])  FIG. 4 shows a common set and a sector-specific set for a first embodiment
of intra-cell common reuse;

[0017]  FIGS. 5A through 5D show three common sets and three sector-specific sets
for a second embodiment of intra-cell common reuse;

[0018]  FIGS. 6A through 6D show four common sets and three sector-specific sets
for a third embodiment of intra-cell common reuse;

[(019] FIG. 7 shows a distribution of eight users in the three sectors of the cell;
[0020] FIGS. 8A, 8B and 8C show formation of the common and sector-specific sets

for the first, second, and third embodiments, respectively, of intra-cell common reuse;



[0023] FIG 11 shows a process for assigning subbands to a term nal; [0024]
FIG 12 shows a process for transmtting data on the assigned subbands;

0025] F Ws a process for receiving data on th | bbands;
L0625 o R 1 ; Fepshagein gL

and [00 4 shows two base stations, a cell enti a termnal.
DETAI LED DESCRI PTI ON [ 0027] The word "exenplary" is used herein to nean
"serving as an exanple, instance, or illdstration." Any enbodi nent or

design de jhed I s.'ex lary, s n ecessarily to be construed
as prefer i@#lgr aﬁ@%ﬂgﬁﬁfﬁt@ %@%EEB?%'&?PP&%&E nts or designs. [0028] The
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an exenpl 400260FDVEIG \idtshaws boo pserstaiionsraset! eptityhanda tesmigdlons 110 t hat
support conmmuni cation for a nunber of wireless termnals 120. A base
station is a fixed station used for conmunicating with the termnals and may

also be called an access pPETALREDPBESCRIPIONet her term nol ogy.
Termnals 120 are typically dispersed throughout the system and each

term nal 1e§2Me fThedverd ‘eRbIplary’Ais ussdnherain toayneah SBelving ak landexampidi | e
station, a user equipnment (TIE), a wireless . co i cation device, o sone
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mul tiple | I { SXBhBBedus ey BlhePBbSiHR

nonent . Fggﬁgt%gggtsra i(z)gygcga){ric |eta§\§?a‘%eel?ggosyste %or?troTl eF %0 cougﬁses to
t he base widatigmms and provi des coordi nation and control for these base
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conmmuni cati on coverage for a respective ¢eographic area. erage area
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subband is associated with a respective sub-carrier that may be modulated with data.
[0029]  FIG. 1 shows an exemplary OFDMA system 100 with a number of base
stations 110 that support communication for a number of wireless terminals 120. A
base station is a fixed station used for communicating with the terminals and may also
be called an access point, a Node B, or some other terminology. Terminals 120 are
typically dispersed throughout the system, and each terminal may be fixed or mobile. A
terminal may also be called a mobile station, a user equipment (UE), a wireless
communication device, or some other terminology. Each terminal may communicate
with one or possibly multiple base stations on the forward and reverse links at any given
moment. For a centralized architecture, a system controller 130 couples to the base
stations and provides coordination and control for these base stations. For a distributed
architecture, the base stations may communicate with one another as needed, e.g., fo
serve the terminals, coordinate usage of system resources, and so on.
[0030]  Each base station 110 provides communication coverage for a respective
geographic area. The coverage area of each base station may be partitioned into

multiple (e.g., three) sectors by use of directional antenna patterns.



the normalization is such that the maxi rum antenna gain is O decibel (dB).
Antenna pattern 210 has one nain |obe with a -3 dB beamu dth of
approximately 65 degrees. [0032] FIG it shows a cell &. é?hree
sectors MMOHOSAARB and 312c, which are |abeled as sectbfY 200?“ iy 3,
respectively. Each sector may be defined by a respective antenna pattern
210. The main | obes of the three antenna patterns for the three sectors nmay
point at a angl e of 120 apart from each_ ot her usi ng
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obstructions, and,so on. The size and shape of each sector are dependent on
t he antenﬁ’ uﬁ'ﬁf{”eﬁhﬁsefsﬁfxofsnat sector as well as other factors. The sectors

of a cell cal FY Oﬂﬁrsh@@s ﬁ{tratébﬁ iREERFentO oBRFHEL PR usdr® ITAIGAEAN
cover age he ce to facilitate handoff bet'ween sectors. A cell/

sect or ntlBr whith usos thize6H antenmaguation steginoin, FIGhd2.t Reercelis losatetiot 383dde may

b it lex. [0P35] E {0 t | dDb BTS. The BTS
For Tal | ° SEREMnele ORLseelt dofid ipeen, i fh plc3 AR ERIPR L BoDHoe
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term"base station" is used generically for both a fixed station that
serves a @glanteana gainfofxed & farisestor Bawhichiy ekl R. i°elwupntahaﬁger \Thng'ltrataase
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di stributed throughout each cell. These users may have different
cont ri but ilomdaindn\lie 2008darp bmw&wtmﬁbaﬁd B.19dt69h b shown that the intra-cell

interference observed by user v is higher than the desired signal level.

[0034]  In general, the coverage area of each base station may be of any size and
shape and may be dependent on various factors such as terrain, obstructions, and so on.
The size and shape of each sector are dependent on the antenna pattern for that sector as
well as other factors. The sectors of a cell typically overlap at the edges to ensure good
communication coverage for the cell and to facilitate handoff between sectors. A cell/
sector may or may not be a contiguous region, and the cell/sector edge may be quite
complex.

[0035]  Each sector is typically served by a BTS. The BTSs for all sectors of the
same cell are typically located within the base station for that cell. For simplicity, in the
following description, the term “base station” is used generically for both a fixed station
that serves a cell and a fixed station that serves a sector. A “serving” base station or
“serving” sector is one with which a terminal communicates. The terms “terminal” and
“user” are also used inferchangeably herein.

[0036] In the OFDMA system, users with different channel conditions may be

distributed throughout each cell. These users may have different contribution and



tolerance to intra-cell interference. The channel condition for each user
may be quantified by received pilot strength, received pilot power, channel
gain, si % -.nterference-and-noise ratio (SINR), a ?ﬁ her
measur e (?5(}0 &253?1{; or nore sectors. A user |ocated atp @%ﬁ@gn éﬁ/ of a
sector (or sinply, a "sector-edge user") typically has poor channel
condition, e.g., a low SINK for the servig sector due to a |ow channel
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by a ci r clestgmthatifipogest4 fajmess TpeuiteEenbr - specific set is labeled as S and is
represent t hg,ar.ea W | 200 ' nn '
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subband bel'ongs I'n he conmon and sector-specific
sets may hategfefanoe troasthessdthés o abd Gld béslié Jo achiweemproved peHomemcd
difference set operation. "n " denotes an intersection set operation; Q

denot es t h¥banaps embadinaents of infrawgel commonpeuse srpptpsraed belev. O denotes a
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reuse. The common set is labeled as C and is represented by a circle with white fill.

The sector-specific set is labeled as S and is represented by the area with diagonal
hashing. Common set C contains subbands that are common for all sectors of a cell.
Sector-specific set S contains subbands that may be assigned by each sector to its users.
The subbands in sets C and S are taken from a full set of all subbands usable for data
transmission. Common set C and sector-specific set S are non-overlapping (i.e., disjoint
or mutually exclusive) in that each usable subband belongs in only set C or S.

[0039] The common and sector-specific sets may be defined as:
§=Q\C and SNC=@, Eq (1)

where “\” denotes a difference set operation.
“M" denotes an intersection set operation;
£2 denotes the full set containing all usable subbands; and

© denotes a null/empty set.

Common set C contains subbands selected from among the N total subbands in the

system. To achieve frequency diversity, the subbands in common set C may be



di stributed across the N total subbands, as described bel ow. Sector-specific
set Smay be forned by a difference set operation between the full set 9
and co e The size of the conmopn set nay be se on

vari ous #Q%?%%@ggﬁ%h as, e.g., the expected nunber of Egi%§%”gﬁgﬁghsers,
the desired overall spectral efficiency for the cell, and so on. The conmon
set size may be selected to achieve effici’ent use of the system bandw dth
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These st rgﬂg‘uﬁserga‘fpﬁ?‘:g}é Wgﬁﬁ’ﬂ‘é}‘?s'&g’@ “\/ﬁF?tﬂr'Fma%oﬁ.ﬁ togfsa}ﬁg‘ﬁitg i ons on
the forwargbsaie/ dod" GVRISEhdnh@K Sondiidsild, STRE QhbUIRYs 38 Toltindd SetSET BRY beuser s

wi th subbands im conmon set C and may control or restrict usage on these
subbands tassigwesi o veerligisery obsawing poer chenael enditonst Onasaktonieths celd of thaed wit h

t hese subbands.. For, exanpl e,, data transm ssions for st sers on the
subbands. IKATREI TR BBeeH) e BRGEPETRA P somBenpel Gup Al eakaBBrn ned
transmt pAWRS céll. MEheh sdtPaddkn SRIEHRAMSS betGs MBIz 14ty bAe JWaTAIthe BGErS i N
"softer"” handoff. Softer handoff refers to a process whereby a user

concur r entdigeec sptinéhiand Se arewnerhovarlappinige thes wealo tsers fassigeeds aith wdbandsIaf t er
handof f can_provi de di ver si ai.n.due to.data,, trapsm ssi.on qr, reception
Ui g 11 orGpng Sl R obierff e 8 AL @n WRPERGE A Pind I5E8.
suppor t ed REighdtewitR theaBbardslin sdcie-spevges& 8.i nk, or both links. [0043] If a
given user_ u is assigned subbands in common set C then the forward 1|ink

traffic/ pd8fet] daEacht gectosanayy hawg streng ruspesnivithegogd shawned eonditione asdct or s
in the sang cell.. |{tHe affic data is transmtted froma.single sector,
then the  oRBissiadieh SIRE ot difone P ey bE Mdlvelel strvel i bledigey
provi ded tthabkmesiohs @hafé forded hRd/onederdeSIRika! IFHh GaBtoP SnACApYak étﬂmguser It
fromother user(s) assigned with the same subbands. |f the traffic data for
user it i sseisawihnsubleands ipnsamimon el (send gnay centrod o metrichnuage ontthess  user
'Zgogleggg'ztéib?{#f ?ﬁ%g@f 'Batfé ?éx%e?s \pel i eergere\:/r{c% ttoh\(ai"n‘:zﬂgJ Léelrg lagsiérge "¥ith iﬁésgns' VO

subbands. For example, data transmissions for strong users on the subbands in the

common set may be constrained to be below a predetermined transmit power limit.
[0042] Common set C may be used to support users in “softer” handoff. Softer
handoff refers to a process whereby a user concurrently communicates with multiple
sectors of the same cell. Softer handoff can provide diversity gain due to data
transmission or reception via different signal paths to multiple sectors. Softer handoff
may be supported on the forward link, the reverse link, or both links.

[0043] If a given user u is assigned subbands in common set C, then the forward
link traffic/packet data for user » may be transmitted from one or more sectors in the
same cell. If the traffic data is transmitted from a single sector, then the subbands
assigned to user # may be reused in other sector(s), provided that sufficient interference
isolation can be achieved for user # from other user(s) assigned with the same subbands.
If the traffic data for user » is transmitted from multiple sectors for softer hémdoff, then

user u benefits from diversity gain achieved via the multiple transmissions.



8 [0044] If user is is transmtting on the reverse link, then the reverse
link data transmssion fromuser it may be received and decoded by one or

nore sec i he sanme cell. Since the sectors are cg-
soft-dec&@égwsﬁml s obtained by these sectors for usg?%&g%kg@w%‘g conbi ned
and then decoded to i nprove decoding performance. This is comonly called
joint decoding. If joint decoding is perf&rned, then user is benefits from

di it ' i eved b | i pl t i Vi h rse |ink
Cr ansm oo 0] SOl GeF s & ofbeihe of b e gt Sy e PO TVRR o AHhe
subbands asaaREdn HROM 38T & nafede Reeived afd dbdbded hgTonsesit BbeSsectolt @kher

user(s) assigned wth the sane subbands assigned to user is maé be operated
to cause regeicgllbl #ince Heesettore aeeca-tpcaisdr sof-degisiom symbolsresaipedhpy thege4s]

ferring back FIG 3B is | h :
and 3" aiifey st o Aol T eielPedr B dReT B 3 b b IS L oer
| ocat ed oOmperfbitfareeUMdad i dOaINMGE caIBRT jofrt décatifk. 2IfTBint dbsRliveis! pekfolfed,

interference fromsector 3, and a user |ocated on the boundary between

sectors 2 thadu®ryaperafie dioam |divarsity gaineachiaveddy multinle seetpwr regéivingpthgy ed

bandw dt h i lization . | d Ry. defini f irs of
sectors i r%‘g{eésa?dﬁﬁl% Uﬁpfnqlgégﬁg?@ﬁ IU[%%EB] RF]P%? dgﬁ\&gﬁ%g\i qu@%rrﬁﬂl aé‘? z]alm&gf three
comon sulbiBbihds ésSancdlid Gder alrfay beRaseidn @theeddstor(sh3 ThB diler? dser(s) agggRadance

w th a second enbodi nent of intra-cell common reuse. For this enbodi nent,

t he t hr ee véBmilsh sawe ssutbandlst assizaed 4p wee u arot Beroperieshdd couse aegligiblat ai ns
subbands -ti%}fg%@ge%ﬁls@fﬂglﬁa{eé%gcoﬁ&-l and 2 of the sanme cell, commobn set

C13 contai ns an are comon for sectors | and 3, and commpbn set

C23 cont ai[084FubbRBfsridBickas FIGOIBNRef Ofs 1668¢D6Sthe bdafday beth kedtors each
sector x, a sector-specific_set Sx may be defined for _sector x_to be

y or.
non- over | dpfidid add mRytabservoditicointasieresice dram serdord. Sirailarke @ user localghope x c-
{1, 2, 3), I : *
Sector-s peﬂé‘uy?‘?lcr&is tgm@é"rrsaytog%énta’éﬁl% Hé%ﬁo%s)é%‘;t?lﬁe{ﬂ% Htorfera®e; %’P%E‘?“e’r Hdpd
i ncl uded iawsepioraed et the Gsyndapg b&iwden sddiers Coamod map bbsave ditts hatdrémeset s
for sector, x may be defined as: Sx = 52 \ (Cxy, U Cxz) and Cxy n C. n Cy= =0
. Eq (2) froseseiton].clmerpved hapdwidte Hilizstion maa bs achiened Py defiiieg commencl3 and
sector- s ief .G mmon sets Cl2 and Cl3 are each
repr esent ggﬁlg%/ﬂ@@?’trfg%mg%stt%ﬁ%%pgé?tf) [. Sector-specific set Sl is

represent §8046] t hBIGr 84 showh adVagodiagrahashihiee coninioh Gublsdndcdefs, ovhict arSl
contains all subbgpds _in the full set Qthat are not in conmon sets WO
2005112 523@%;@ BO@%O@Q‘l& , in accordance with a second embodiment of intra-cell

common reuse. For this embodiment, the three common sets do not overlap one

another. Common set C;; contains subbands that are common for sectors 1 and 2 of the
same cell, common set Cys contains subbands that are common for sectors 1 and 3, and
common set Cy3 contains subbands that are common for sectors 2 and 3.

{00471 For each sector x, a sector-specific set §; may be defined for sector x to be
non-overlapping with the two common sets C,, and C,, for sector x, where
x€{l, 2,3}, ye{l, 2,3}, ze{l, 2,3}, x#y, x#2z,and y+#z. Sectorspecific set
C. may contain all usable subbands that are not included in common sets C;y and C,,.

The common and sector-specific sets for sector x may be defined as:
S, =\(C,vC,) ad C nNC,NC,=6. Eq (2)

[0048]  FIG. 5B shows a Venn diagram of common sets Cj; and Cj5 and sector-
specific set Sy for sector 1. Common sets Cy and Cy3 are each represented by a circle
with white fill. Sector-specific set 8; is represented by the area with diagonal hashing.

Sector-specific set S; contains all subbands in the full set Q that are not in common sets



9 C12 and Cl13. Sector | may assign the subbands in sector-specific set S1 to
strong and fair users |located in the sector and observing good or fair
channel (L] [0049] FIG SC shows a Venn di agra ts Cl2
and C23 @gdsﬂé}d?%?z specific set S2 for sector 2. Sect g?%’é’@@%&@@‘éﬁt S2
contains all subbands in the full set Q that are not in conmmopn sets Cl2 and
C23. Sector 2 nmmy assign the subbands in &ector- specific set S2 to strong

and fair ers,inh the sector. [005 FI.G_.5D shows a .\Wenn di agr.am of ,conmbn
Sets C13 dia 288 SiundEuBE ] ghey affRdr i SRR FSforSREei S8 SECLBPESBeC T C
set S3 conhiahf¥s Richied HPRRNESo} %d&lﬁewgb%ﬁtor&airhﬁaaineﬁ&ﬁ]dnﬁins.l n conmon sets

Cl3 and C23. Sector 3 mmy assign the subbands in sector- specific set S3 to
strong and0948lr uEEGsS5Crshoms & ¥enw diagian »f jcormnorFsess C15Bnd {fn @géh setor-t he

subbands in como et Cl12 be assign to weak users, |.ogat on.t he
boundnry (BEBOR Sadeticr 20 Mo spean iSa soseins 2l ahRuRs c Rl s’ Do
assigned t : 3. The
cubbangs tEe Kot Sl S €\ Ptnd 0, DSUNID thah SER e SRELAEA 2o He
boundary bptciesetSetd srenganafdir dserf Q0HRed®ar t he second enbodi nent of
intra-cell n use, .the sypbands in _common set ar e, orthogonal to

t he subbar[g‘ighqgosgiéog-ﬁsﬁ’é’@isﬁ cag gé?mé’iﬁd:ogkfl.m“mﬁ% (“%5/1 an aﬂ&égmf’%cat ed

on the boﬁﬂ%ﬁ%’ %ﬁgﬁ?%ﬁﬁ%ﬁ of t&f—s?&gﬁé’ el cB@aﬁﬁ%ﬂ l%l@lﬁgarﬁl'é #Hadarn skygcommn

set Cy an serve littfe or no“infra-ce Interference from

ot her useaha aas soginasdnwhdl séth €5 mib @rd sSectorskatag rassipe thef subbaedssn Sictand Sy.
The second enbodiment of intra-cell common reuse can al so i nprove bandw dth
utili zat i SRecinaet Sq i pEeREAnd falk 95550 I BESCUY - are i ncl uded in sector-specific

set SZ a”g%l?%lﬁ beF@PlZ!c%”!% tt&&xrﬁﬁfir]?rﬂﬂc aflad &k cH?ﬁo%ségt? C@;ﬁ@%&??ye as ién@ﬁ53] In

an altern second enbodi e d sector-speci s defined to
cont ai n altb wesltbasacks Idcateihen the boumghrybBetivbadt sectersnbtandr:| (hedsubbaridseint hr ee
comon sets Cl12, CE;S and C23, as . foll ows: 5133?@%(012V 13VC23) . EQq(3)
[0054] EaclmamRn 85t Gianlpy A2 pEsned dostenkantrss 1oratedc o the hobndary bebyees123 t o
its stron dy f.ajir2 U L 0 el et i.gned to
weak user%e?tg{c%a% ggh 3(.)”5[?%:5%%}@132% e'tg(\?/\n/etlgér} ggg}tﬁg?sb% Xﬁsg%e@?&g%%ktqﬁgﬂs
subbands ilocatahomthe betnd@ry betwebr sechms 2gnéqd. t o weak users | ocated on the

boundary en sectors x and . z. Sectaqr X assign the subbands in
conmon seﬁﬁgﬁ toﬁgﬁ F@n@e‘:ﬂ%@reé*ﬂloﬁﬁ%e%q ImEfé‘g%i CREBRGTHTENse (Ao pobandsdnoe2
PCT/ US20024,0 k66t C,y are orthogonal to the subbands in sector-specific sets S, and S,. Thus, a

weak user located on the boundary between sectors x and y may be assigned subbands

in common set Cy, and would then observe little or no intra-cell interference from other
users assigned with the subbands in sector-specific sets S, and S,. The second
embodiment of intra-cell common reuse can also improve bandwidth utilization. The
subbands in common set C,, are included in sector-specific set S, and may be assigned
to strong and fair users in sector z.

[0053] In an alternative second embodiment, a sector-specific set Siz; is defined to
contain all subbands in the full set €2 that are not included in the three common sets C;3,

Cis and C,3, as follows:
8,5 =Q\C v Chu Cy) - Eq (3)

[0054]  Each sector x may assign the subbands in sector-specific set Sz to its strong
and fair nsers. The subbands in common set S,, may be assigned to weak users located
on the boundary between sectors x and y, and the subbands in common set S,, may be
assigned to weak users located on the boundary between sectors x and z. Sector x may

assign the subbands in common set S,; to strong users that will cause negligible



10 interference to weak users | ocated on the boundary between sectors y and
z and assigned wth the subbands in this conmmopn set S. [0055] A user may
potentia e high interference fromtwo ot her se &@ n sets
may be d&%?ﬁ@géﬁ%g%erve such a di sadvant aged user mhileﬁg@h$@9$n lir'gigod
bandwi dth utilization. [00561 FIG 6A shows a Venn di agram of four comon
subband sets Cl12, Cl13, C23 and C123, in lHkcordance with a third enbodi nent

of intra-cell. conrmon reuse. .Co n ,set 2 contai ns. subbands that are
oo | o ERHPRELD fregk ders decaraon e Bowery St By 260 § 2RO ALIERE
subbands g th@E@btaRMERNhisQon3esi @E8,,] and 3, common set C23 contains
subbands that are conmopn for sectors 2 and 3, and common set Cl123 contains

subbands 1#fi5] ar eAcuserromyf potentidllyt bpserveshigh dnterference frpmn 3wo[@d7ecosy. each

sector X, sector-specifjec. s S. may, be,define or _sector,x to be

o over | SRR St WY e defireEte Bnd Rto R wS Y -REked HerSEi Sty ngatpd,
Sector- spafddidth &Blzafesn.mey contain all usabl e subbands that are not

i ncluded in commpn sets C,,3,, C, and C,,,,z. The commbn and

sect or - spd@036l c SEXG. 64 shews adfenn diagparh of dafricaraunessubbradRqteiy é;zm@a@) and
Ca C, ,2=0. Eq(4 058] , Fl .6 '
Co) 0 O 5 5 R Lo B Sl BT ClnT", .

Cl2 is repeceptEflaly subBarileatVatchco@bh i foRlsedtbiRe S, andOPTBINths edanfeleli, S
represented by the area with common set Cl23 is represented by a

rids,
circle wi tchmpingsst Gig Fontaing sggleands tha aeg ¢qreme forssectass egnded c9marptbsett he

area with q4i al | g tor-s | fi t i upbands in
tho rul | <op Y8R ABSAII el B RmBBE Tor, i S o5 el Bindl o8 ERET05
Sector 1 routaisSulbintdithat siebaiitien fop 2l 8gtosectnet;d bnd 3t S1 to strong and
fair users in the sector. [0059] FIG 6C shows a Venn di agram of conmon sets

Cl2, c23 dP0F7t123Famrech seetoni. & predqrrspecifie setdd: may be elefiped for segler to dpecifi c

set S2 co i | ' etS t e i n din
common setoreioriung AR I bt sius G Clat B il Ay Spalse

sect or - spepedifi€ saeS, hay tontain Ah Gsied sibbandsuthar arei vt tihdludt inocomhoR e FI G
6D shows a_Venn di agram of comrmon sets Cl3, C23 and Cl123 and

sect or - spdeiicanstEasT hesomsen #id sotonspaciic sepicfor seciorsemahe definediass al |
subbands in the full set 62 that are not included in comon sets Cl13, C23

S rong and 1 ai Pusdom b eudor o JooeiGebohe PE 0005/ 016187 11

[0058] FIG. 6B shows a Venn diagram of common sets Cis, Cis and Cjz3 and

sector-specific set 8; for sector 1. Common set Cy; is represented by the area with
vertical lines, common set C;3 is represented by the area with grids, common set C;y; is
represented by a circle with white fill, and sector-specific set 8, is represented by the
area with diagonal hashing. Sector-specific set Sy contains all subbands in the full set Q
that are not included in common sets Cj;, Cy3, and Cjz3. Sector 1 may assign the
subbands in sector-specific set S; to strong and fair users in the sector.

[0059] FIG. 6C shows a Venn diagram of common sets Ciz, Cis and €23 and
sector-specific set S, for sector 2. Sector-specific set S; contains all subbands in the full
set £ that are not included in common sets Cjz, Cp3 and Cya3. Sector 2 may assign the
subbands in sector-specific set S, to strong and fair users in the sector.

[0060] FIG. 6D shows a Venn diagram of common sets Ci3, Cy3 and Ciz3 and
sector-specific set S; for sector 3. Sector-specific set 83 contains all subbands in the full
set £2 that are not included in common sets Ci3, Cy3 and Cya3. Sector 3 may assign the

subbands in sector-specific set Ss to strong and fair users in the sector.



[0061] For FIGS. 6B through 6D, the subbands in common set Cl12 may be
assigned to weak users located on the boundary between sectors 1 and 2. The
subbands set Cl3 may be assigned to weak use the
boundary‘%(slgv\éfe}n gect ors 1 and 3. The subbands in congﬁTse?@gggl&n
assigned to weak users |ocated on the boundary between sectors 2 and 3 The
subbands in commn set Cl123 mmy be assigled to weak users |ocated on the

boundary r ect 2., and.3, or

enbodi nen?ﬁﬁ [ nt %{Fcﬁe}sr gﬁéﬁﬁ%ﬁﬁ)#@u% suphaél%g%gtgh%@g?skt mw)gﬁe B%{é;%ly are
or t hogonako twkak NResUlbbaABE ni the SRAMAkirySHEeREdn Sect@ Sl &xd andTBy subbandeadk user

| ocated on the boundary between sectors x and y may be assigned subbands in
common setowmon sgidCuonry berssizaed ¢ veeaki Q$¥%1®ﬁt3ﬁ@ﬁ ther howlary P?&“@Pﬁ erence
from ot her, at n S n et S
and Sy. Th%Ctél%g{)%ﬂa% |rr1;ﬁé ggﬁn%n%ggsﬁ%oﬁof ye?l@%qﬁ#ogg%gﬁéﬁéd ﬁﬁe sub arglds I n

sector- Sp@cﬁﬁafdd%rﬁﬂieﬂmﬁhd@%e&?&n&ecﬁrs %ﬁa sThe betsbahéd irpcorhinen BeuQear y
between all three sectors Xx, be assigned subbands in conmon set
Cxyz and WRAY of @ﬂﬁ@ﬁe‘é&@ﬁ@%usﬂﬁﬂq’@tﬂ&% ejbhoupgary defween: all theseasestors 4y 3m ot her
users thataﬂ ke assi gned subbands in sector-specific set Sx, Sy and S. The
third enbodi frent can al so i nprove bandwi dth utilization. The subbands in
comon sef0062ly aFer thecthirdeembodiaeat @f -iapecel] icongrén IJdusendheraybiaadadsi gned
to strong and fair users in sector z._ Sector x may al so as% gn _the subbands
i n common cgmImenyset (g, 3ter onthPagBal o the Fubbapds |in éﬁﬂ%sw@giq 8ithSe apdSer AT ence

t k t
L0 oAk R thABLA 89 e o MU BRI 2580071 oBfhch Byl =0
di stri but |1maomfnoﬁlsgﬂ‘lﬂxylaaémmuild1tﬂehrob@srﬁ@littl@nﬁ' nofin@a-csll hgtréeresndel froxﬁloﬂileﬁ al so

shows the assi gnnent of subban%énbased on the thir enpodi ment of
i ntra- cel [Users ke arg asgigmed the suhbands nrgsetor-spreaic setiSs apgdy elhej sybbadsdpr | and

is assign ) i 0 d bet ween
sectors ‘% anc#hgﬁgg%z Fns?qfap'[ss glth%&" %&gﬁ‘{b{)gﬁi ? ﬁtg?ﬁ%cro iE{cséea%s Clg’.’ 9@‘8% s}gc and d
ar e | ocat exkak mserdecdtadt o therbuaderydesiepnad threbsecids i, yamdsaaspobe spigmed i ¢ set

S2. User e js Iopat ed betv(\fen sectors 2 ahr;d 3.and is assigned subbands from
common sefuRBEads eqmmon set ocidetold prvg litle o no Jita-epllintezigpmands from
sector-sp I\l\glfe RifRe S 3 dis
assi gned gﬁﬁ) §% ?rgﬁacto%n?rgsns eet S&%@%&Eer ﬁb IS %c%{tcestri g’é?‘\?\&egﬁ s[g‘gtors 1,

2 and 3 arnigrd anhthgmeﬂnalsbbmmefbaadwmmn@lﬁzaaeh U:hQSubbahﬂ@ﬁnéb]oniﬂitm £pnmon
and sector- spegi e forned in various manners. For an OFDVA

fic sets may b
system N%wo aun%lu@?dénascte%gp@w 64 Scanevnay be assigned e strong andfairdisersibset  of
the N tot gegubbgads Mty AfsotRGign 1 {bBARY th cbiidd &t %21 @ subhl Qers A

si gnal i ng.
will cause negligible interference to weak users located on the boundary between

sectors y and z and also assigned with the subbands in set S,,.

[0063]  FIG. 7 shows an example distribution of eight users in three sectors of a
single cell. FIG. 7 also shows the assignment of subbands based on the third
embodiment of intra-cell common reuse. In this example, user a is located in sector 1
and is assigned subbands from sector-specific set 8. User b is located between sectors
1 and 2 and is assigned subbands from common set C;;. Users ¢ and d are located in
sector 2 and are assigned subbands from sector-specific set S;. User e is located
between sectors 2 and 3 and is assigned subbands from common set Cy;. User f is
located in sector 3 and is assigned subbands from sector-specific set Ss. User g is
located between sectors 1 and 3 and is assigned subbands from common set Cy3. User %
is located between sectors 1, 2 and 3 and is assigned subbands from common set ;3.
[0064]  The common and sector-specific sets may be formed in various manners.
For an OFDMA system, N total subbands created by OFDM are available. All or a
subset of the N total subbands may be used to transmit traffic data, pilot, and signaling,



WD 2005/ 125262 PCT/ US2005/ 019167 12 Typically, sone subbands are not used
for transm ssion and serve as guard subbands to allow the systemto neet
spectral mask requirenents. For sinplicity, the following description
assunes wWmtoeahtis2ét t ot al subbands are usabl e for transnPCEIUSIVNS/N19867, t here
are no guard subbands. [0065] FIG 8A shows an exanple for form ng common
set C and sector-specific set S for the f2i rst enbodi ment of intra-cell
comon reuse. In this exanple, the N tot a}I subbands are arranged into M

groups, WriyhicSiag Rofe QuBbAR tafd it i¥ed-foy WRABANRSion \WAE sérve Ms Buarll subbandd to and M
L = N Common set C contains one (

e.sg., the fi rsb}@nsubband in _each group.
Sect or - spaldow ithe spsters toomeeti pectrd enasknagnwirergenisib Bon démplicieadhe §lloNEng | n

general , the .comobn set nt.ai n. any, nunmpet. o ubbands and one of
P R T e T R O G T e

contai n sybbandsubbagen fromacross the N total subbands. The subbands in
t he comon Set na di stributed across the N total subbands based on a

be
pr edet er mM{$4] patlYKi-r&’( shows amsxamplrfor formgrommponget fsandisectaangeniiy

For m ng. ool dis B pbopdietl AR pmriGilBipd. L SRABE QBP0 &
for the segbaddeaROftBAd ith N irbwpss Ghith RGHFRS U dififning! D shbiafdg sdti@t €, the

N total subbands are arranged into Mgroups, as described above for FIG
8A. CommoMed, Icrd, enhtMi hs NheCommen ssuEheonthinsnongaeie. giho disst) geihand iset C13

tains th bband.. i h . _and .cor t C2 tains th
Chird | SubBingorn Setirgpamms e Eduahe i wipinite oS FED EOM-amh any.
nunber of Fer%#ﬂpﬁ{éd&nﬁ'ﬂgn ABYmaP oftaint &y MichBdralf suubBRRGMd YOI RCIE the N he

constraint that no two comon sets contain the sane subband. The common
sets may twaltabhandse Buabtaimitedyenciodiversilathe oframors beivnay orIG sublmnde r

different _pu rs of subb a1 u r of. subbands in each,co n set
may be deﬁag(ﬁggﬁqmcﬁqrqﬁgﬁﬁ%ﬁggqstglcw.ﬂ)?)gncgugﬁgﬁssgbbag%_11? qﬁ%‘go@;gbo&sieédnqyu ber of
weak user giskfsitenRosdithe\ NI SEHHARM B:R8Ed od @ Pélfewrminefdﬁﬁﬁb'ﬁr('%ﬁg.,% ¥EGWh LY,

each common _set may contain subbands taken from across the total subbands

(e.g., unifBimdA)er pseislocrendamlyslistiibuied acrpgsithe il tatal sglbands N t ot al

bband 67 A i fi t ai | ] ds that
Srel ot tagebfion TSR GRS G buelé o TorE Sellfodpeis KSEbE IR BT 1M
contai ns gddtorkpabiig st ISy diS1br tBE Secon@ bmbB&IMERE af infraCRIMBAngRi Sudel 2 and

C23. Sector-specific set S3 contains all usable subbands that are not
i ncl uded imthiopramplecthe M1 akhsubb@Rls. are arranged into M groups, as described above

for FIG. 8A. Common set C,; contains the first subband in each group, common set C;3

contains the second subband in each group, and common set C,3 contains the third
subband in each group. In general, each common set may contain any number of
subbands and any one of the N total subbands, subject to the constraint that no two
common sets contain the same subband. The common sets may contain the same
number of subbands (as shown in FIG. 8B) or different numbers of subbands. The
number of subbands in each common set may be dependent on various factors such as,
e.g., the expected number of weak users assigned with the common set. To obtain
frequency diversity, each common set may contain subbands taken from across the N
total subbands (e.g., uniformly or pseudo-randomly distributed across the N total
subbands). ‘

[0067] Sector-specific set S; contains all usable subbands that are not included in
common sets Cy and Cy3. Sector-specific set S, contains all usable subbands that are
not included in common sets Cy; and Cy. Sector-specific set S; contains all usable
subbands that are not included in common sets C;3 and Cas.

[0068] FIG. 8C shows an example for forming common sets C;, C;3, Cas and Cin

and sector-specific sets S1, S, and S; for the third embodiment of intra-cell common



[0068] FIG 8C shows an exanple for formng conmon sets Cl2, Cl13, C23 and
Cl23 and sector-specific sets S1, S2 and S3 for the third enbodi rrent of
intra-ce WD 2005/ 125262 PCT/ US2005/ 019167 13
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contains the t subb, and c et 0123 ontai,ns the
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[0070] To facilitate assignment of subbands to the terminals, multiple orthogonal

_“trafﬁc” channels may be defined for each (common or sector-specific) subband set.
For a given subband set, each subband is used for only one traffic channel in any given
time interval, and each traffic channel may be assigned zero, one, or multiple subbands
in each time interval. The traffic channels for each sector-specific set do not interfere
with one another and do not interfere with the traffic channels for the common set(s)
that are non-overlapping with the sector-specific set. Similarly, the traffic channels for
each common set do not interfere with one another and do not interfere with the traffic
channels for the sector-specific set(s) that are non-overlapping with the common set. A
traffic channel may be viewed as a convenient way of expressing an assignment of
subbands for different time intervals. A user may be assigned a traffic channel for a
proper (common or sector-specific) subband set, depending on the user’s channel
condition.

{0071}  The OFDMA system may or may not use frequency hopping (FH). With

frequency hopping, a data transmission hops from subband to subband in a pseudo-



proper (comon or sector-specific) subband set, depending on the user's
channel condition. [0071] The OFDMA system nmay or may not use frequency
hoppi ng &§5$ Wth frequency hopping, a data transm ssign hqﬁs from subband
to subba¥® 542338k udo WO 2005/ 125262 PCTI US2005/ 019167 PCYHSIANAEW o
determ ni stic manner. Frequency hopping can provide frequency diversity

agai nst del eterious path effects and randedm zation of interference from

ot her cell s/sect [0072] FIG 9 illustrates a frequency ho ng. schene
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or sector-Specific) su set Is arrange I nto K subsets, and each subset
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ber i ods. ( GPOSK B <80 Assh SHBRF GQus RAEHEnES MhcterB oAt Lo Ther
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peri ods. To rando ze inter-sector interference, FH patterns for each
sect or - speuiyf dleo beralledyarbBH e guatoe r mheip patteir, mrrsesmheubnnh!eldgm pahoprns for

ot her sector;specific set 0074 FIG. 10 sho fl ow (i mof

ot bcess 1050 3 Tk, AHER o1 HEeCSREA G R RESEE G BBRHGh el a1y,
the channekrig@n rtdlﬁfilyf o5 rﬁbéleﬁéﬂdﬁl@‘b) whefe @ YEN PRE FRI ai?ﬁcrh§ f&eﬁﬁfe%n@ed

(bl ock 1012). The channel” condition ‘may be ascert ai ned I n various nanners

as descri heffidettapnelans theegubbmil sataee vhigddoasl tohmetambticnad ths nolisertyifig hi gh
interference fromat |east one other sector in the sane cell. The term nal
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sector x bagegt,al 11838t infé¥rence. The FH pattern for each traffic channel may
pseudo-randomly select different subband subsets in different hop periods. Frequency
diversity is achieved by selecting all or many of the subbands in the set over some
number of hop periods. To randomize inter-sector interference, the FH patterns for each
sector-specific set may be pseudo-random with respect to the FH patterns for other
sector-specific sets.
[0074)  FIG. 10 shows a flow diagram of a process 1000 for transmitting data with
intra-cell common reuse. Initially, the channel condition for a terminal in a given sector
x is determined (block 1012). The channel condition may be ascertained in various
manners as described below and may indicate whether the terminal is observing high
intexference from at least one other sector in the same cell. The terminal is assigned
subbands in either a common set or a sector-specific set for sector x based at least on the
channel condition for the terminal (block 1014). The common set and the sector-
specific set are non-overlapping. The sector-specific set contains subbands that are
allocable to the terminals in sector x. The common set contains subbands experiencing

little interference, if any, from sector x and at least one other sector in the cell. Data for



channel condition for the term nal (block 1014). The commobn set and the
sector- specific set are non-overl apping. The sector-specific set contains
subbands G allocable to the termnals in sector n set
cont ai ns‘i g‘%ogﬁé@%xperi encing little interference, i f%ﬁ?@@?@%ct or X
and at | east one other sector in the cell. Data for WO 2005/ 125262
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t he syst egvhgderstiggRal detection, timng and frequency synchroni zation,
channel estimation, and so on. A pilot is typically conposed of known
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is typically composed of known modulation symbols that are processed and transmitted

aQ

in a known manner. The terminal may also transmit a pilot on the reverse link to
facilitate data reception by the sectors. The measurements for the terminal may be
based on the pilots transmitted by the sectors on the forward link, the pilot transmitted
by the terminal on the reverse link, and/or some other transmission.

[0077] In one embodiment, the terminal searches for pilots transmitted by sectors in
the system and reports a certain number of highest pilot measurements to the serving
sector. In another embodiment, the terminal measures the interference observed for
different subband sets, derives a channel quality indicator (CQI) for each subband set,
and sends the CQIs for the different subband sets to the serving sector. The CQI
indicates the received signal quality achieved by the terminal for the subband set. The
received signal quality may be quantified by a signal-to-interference-and-noise ratio
(SINR), an energy-per-chip-to-total-noise ratio (Ec/No), an energy-per-chip-to-noise
ratio (Ec/Nt), a carrier-to-interference ratio (C/I), or some other signal quality metric.
The CQI may be measured and reported in a shorter time than the pilot méasurements,

which would then allow for fast assignment of subbands and faster response to rapidly



I ndi cates the received signal quality achieved by the termnal for the
subband set. The received signal quality may be quantified by a

signal -t Q) nce-and-noise ratio (SINR), an
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assi gned su e sector-specific set e serving sec
(bl ock 11Zm thehernsiash gnie revivizliids Theesaniterzasmmivig dleo hjslics donienerse lifikl ock
1126). Blogks 1112 and 1114 may correspond to block 1012 in FIG 10, and

bl ocks 112 OUP?F%‘HWGPFM may correspond to block 1014. [0080] In general,
the term ph7o7ey Phe ankhIBRIimHARANAS b AR REAAIMR" cSfibatll against an

interference threshold (block 1116). If the intra-cell interference exceeds the threshold,

as determined in block 1120, then the terminal is assigned subbands from a common set
(block 1122). Otherwise, the terminal is assigned subbands from the sector-specific set
for the serving sector (block 1124). The assigned subbands are then sent to the terminal
(block 1126). Blocks 1112 and 1114 may correspond to block 1012 in FIG. 10, and
blocks 1116 through 1124 may correspond to block 1014,

[0080]  In general, the terminal may be assigned subbands from the common set or
the sector-specific set based on various factors such as, e.g., the intra-cell interference
observed by the terminal, handoff requests for the terminal, quality of service (QoS)
requirements, the priority of the terminal, and so on. The decision for using the
common set or the sector-specific set may be determined based on direct or indirect
inputs from different sectors (e.g., measurements for/from different sectors).

[0081]  FIG. 12 shows a flow diagram of a process 1200 for transmitting data on the
subbands assigned to the terminal. Process 1200 may be used for data transmission on

the forward and/or reverse link. Traffic data for the terminal is processed (e. g., encoded



t he sector-specific set based on various factors such as, e.g., the
intra-cell interference observed by the term nal, handoff requests for the
term nal , i f service (QS) requirenents, the priorj e
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sector-specific set may be determ ned based on direct or indirect inputs
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sectors (
additional bits being used to capture uncertainty in the single-bit value due to noise and

other artifacts. The soft-decision symbols for the terminal are then processed (e.g.,
detected and decoded) to obtain decoded data for the terminal (block 1324).

[0083] If the terminal is assigned subbands in the common set and if softer handoff
is being performed, then the data transmission received from/by multiple sectors (the
serving sector and at least one other sector) for the terminal is processed to obtain soft-
decision symbols for each sector (block 1332). For forward link transmission, the
terminal may combine the soft-decision symbols obtained for multiple sectors to derive
combined soft-decision symbols having improved signal quality (block 1334). For
reverse link transmission, the serving sector may receive soft-decision symbols obtained
by other sectors for the terminal and combine the soft-decision symbols obtained by the
different sectors to derive combined soft-decision symbols for the terminal (also block
1334). In any case, the combined soft-decision symbols for the terminal are decoded to
obtain decoded data for the terminal (block 1336).



serving sector and at | east one other sector) for the termnal is processed
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I nver se f asalieFouri er transform (I'FFY) unit and a cyclic prefix generator.

For each ol F unit transforns the N, transmt

synbol s tg@& WE% Qﬁﬁﬁ {a a(h’l?@jp'&l 18 rpopives Y tramsmitosygpols raeach
"transfor MS t t a
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gener at or mdﬁalatmemék Symcanyrmcmdes af invash fast @nﬁﬁe‘xfﬂmﬂfcﬁm@ﬂ) Onit @I[cmt an O-DM

synbol that contains N+C ¢ re Cis the nunber of chi bei n
r epeat ed. SYHIE Fepe gEnERIH0 rﬁ?rc%ch Q%Méwnéah pegigdgthe IFFT unit transforms the

transmit symbols to the time domain with an N-point inverse FFT to obtain a
“transformed” symbol that contains N time-domain chips. Each chip is a complex value
to be transmitted in one chip period. The cyclic prefix generator then repeats a portion
of each transformed symbol to form an OFDM symbol that contains N+C chips,
where C is the number of chips being repeated. The repeated portion is often called a
cyclic prefix and is used to combat inter-symbol interference (ISI) caused by frequency
selective fading. An OFDM symbol period corresponds to the duration of one OFDM
symbol, which is N+ C chip periods. OFDM modulator 1416x provides a stream of
OFDM symbols. A transmitter unit (TMTR) 1418x processes (e.g., converts to analog,
filters, amplifies, and frequency upconverts) the OFDM symbol stream to generate a
modulated signal, which is transmitted from an antenna 1420x.

[0087] At terminal 120, the modulated signal(s) transmitted by one or more base
stations are received by an antenna 1452, and the received signal is provided to and
processed by a receiver unit (RCVR) 1454 to generate samples. The set of samples for
one OFDM symbol period represents one received OFDM symbol. An OFDM

demodulator (Demod) 1456 processes the samples and provides received symbols,

\



cyclic prefix and is used to conbat inter-synbol interference (ISI) caused
by frequency selective fading. An OFDM synbol period corresponds to the

duration DM synbol, which is N+ C chip perio ?Iator
1416x pr o‘g{)ag‘gﬁé%%r eam of OFDM synbols. A transmtter gﬁﬁf&% +11418x
processes (e.g., converts to analog, filters, anplifies, and frequency
upconverts) the OFDM synbol streamto ged@ate a nodulated signal, which is
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reverse link transm ssion, at termnal 120, traffic data is processed by an
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to the tensrnal A spméerndibbi dalepPeieT4264 2Btailly 196 6 feesived eymbel§ tireach synbol s
for each term nal and provides decoded data for_ the termnal. [0089] Base

station 16FPNYr veehd eperioddand pravidassregeived symbpls fasr eaghdterminrl tfrom the

subbands assigned to the terminal. A demodulator/decoder 1428x processes the

received symbols for each terminal and provides decoded data for the terminal.

{0089]  Base station 110y processes and transmits data on the forward link to
terminals in communication with base station 110y and also receives data on the reverse
link from these terminals. The processing by base station 110y is similar to the
processing by base station 110x. The base stations for the same cell may exchange soft-
decision symbols for softer handoff users, which is not shown in FIG. 14,

[0090] In one embodiment of intra-cell common reuse, controller 1430 at each base
station 110 identifies terminals desiring data transmission on the forward and/or reverse
link, ascertains the channel condition for each terminal, and determines whether each
terminal should be assigned subbands in a common set or a sector-specific set. The
channel condition for each terminal may be ascertained based on reverse link
measurements made by base station 110 or forward link measurements made by the
terminal and reported back to the base station. A sector scheduler 1434 at each base
station then assigns subbands (or traffic channels) in the sector-specific set to terminals

and schedules these terminals for data transmission on the forward and/or reverse links.



termnals in communication with base station 11 Oy and al so receives data on
the reverse link fromthese termnals. The processing by base station 110y

is siml (e)tzf?"s 1Iag\zmprocesm ng by base station 110x. Thegpﬁéﬁzﬁéﬁygﬁs for

t he sane may'eéxchange soft- decision synmbols for s users,
which is not shown in FIG 14. [0090] In one enbodinent of intra-cell common
reuse, controller 1430 at each base statZOon 110 identifies termnals
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system with 3-sector cells. In general, intra-cell common reuse may be used with any

number of sectors. For a cell with R sectors, where R >1, one common set may be
formed for all sectors (for the first embodiment) or multiple common sets may be
formed for different combinations of sectors (for the second and third embodiments).
The sector-specific set for each sector may be formed based on the common set(s)
defined for the cell.

[0093]  The above description for intra-cell common reuse is for a single cell. As
noted above, a system typically includes many cells. Intra-cell common reuse may be
applied in various manners for the cells in the system. To randomize inter-cell
interference, the FH patterns for the sector-specific set(s) in each cell may be pseudo-
random with respect to the FH patterns for the sector-specific set(s) in neighboring cells.
The commeon set(s) for different cells may be defined and operated in various manners.
[0094] In one embodiment, the same common set(s) are used for all cells in the
system. The same FH patterns may be used for the common set(s) in neighboring cells.
This can simplify soft handoff between cells. Alternatively, the common set(s) may be

defined with both common and pseudo-random FH patterns for different neighboring



nunber of sectors. For a cell with R sectors, where R > 1, one comon set
may be formed for all sectors (for the first enbodi nent) or nultiple conmon
sets may f for different combinations of secto econd
and thi rﬁ@ﬁ’f%g%%ﬂts). The sector-specific set for eagﬁTé%g({ogé)mrrgi be
formed based on the conmon set(s) defined for the cell. [0093] The above
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Mil'tiple %C'FBIM '?sgz)'s\@n ! e ﬁiv%?gne multiplexing (TDM), and transmissions for

different users are orthogonalized by transmitting in different time intervals. An FDMA

system uses frequency division multiplexing (FDM), and transmissions for different
users are orthogonalized by transmifting in different frequency channels or subbands.
In general, the available system resources (e.g., frequency subbands/channels, time
slots, and so on) may be arranged into common and sector-specific sets. Each sector
may assign the system resources in the common and sector-specific sets to the users as
described above.

[0096} Intra-cell common reuse may also be used for a Global System for Mobile
Communications (GSM) system. A GSM system may operate in one or more frequency
bands. Each frequency band covers a specific range of frequencies and is divided into a
number of 200 kHz radio frequency (RF) channels. Each RF channel is identified by a
specific ARFCN (absolute radio frequency channel number). For example, the GSM
900 frequency band covers ARFCNs 1 through 124, the GSM 1800 frequency band
covers ARFCNs 512 through 885, and the GSM 1900 frequency band covers ARFCNs

512 through 810. Intra-cell common reuse may be used to improve efficiency and



Division Multiple Access (CDMA) system a nulti-carrier CDVA system and so
on. A TDVA systemuses tine division nultiplexing (TDM, and transm ssions
for diff s are orthogonalized by transmtting tlne
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means. For e
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m cr o- contimotel 3K s, DBEs,@pdesessors, other electronic units designed to

performthe functions described herein, or a conbination thereof. The
processi ngf¥ 098% s kord spisware implementation, the intra-cell common reuse techniques may

be implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in a memory unit (e.g,,
memory unit 1432x, 1432y, 1432w, or 1472 in FIG. 14) and executed by a processor
(e.g., controller 1430x, 1430y, 1430w, or 1470). The memory unit may be implemented
within the processor or external to the processor.

[0099]  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 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.

[00100] WHAT IS CLAIMED IS:



support infra-cell common reuse at a termnal may al so be inplenented with
one or nore ASICs, DSPs, and so on. [0098] For a software inplenentation,
the intra- | co n reuse techniques may be inplenen i | es
(e.0., p%ﬂ@gﬁﬁpé?gy?unctions, and so on) that perfornltkggnﬁathﬁgﬁg

descri bed herein. The software codes may be stored in a nmenory unit (e.g.,
menory unit 1432x, 1432y, 1432w, or 1472 2% FIG 14) and executed by a
processor (e.g., controller 1430x, i4gq£g 430w, or 1470). The nmenory unit
may be inplenmented wthin the proc external to the processor.

[ 0099] The previous description of the disclosed enbodinents is provided to
enable any person skilled in the art to nake or use the present invention.
Various nodifigati oRspmbfiod W%sigﬁmgcyymﬂlt festhircés e vARgledsycoadRadieationt O
those skilled in the art, and the generic principles defined herein may be
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common set  being non-overl appi ng{_éand i ncl udi g}g different systemresources,
r

the first Beludingolysigmipsowrges withrldte intederengel slcamy. drom theafirst segter and &f fir st

sector of I% nd th 0, n set including systemresources with little
interfer enl‘(f:%aes,%’ln b%‘% §ecfo|;§1}n ehrTcgﬁfi rst sector and at |east one other sector

inthe cell. 2. The nmethod of claim1, further conprising: classifying the
termnal into one of a plurali t%j of groups based at |east on the channel
condi tion for the teFhsmethodehelsingdotistheesaraprisingci ated with a different set
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system resources, and wherein the terminal is assigned system resources based at least

on the group in which the terminal is classified.

3. The method of claim 2, wherein the terminal is classified into one of the
plurality of groups further based on amounts of system resources in the first and
common sets, or number of other terminals sharing the system resources in the first and

common sets, or both.

4. The method of claim 1, wherein the terminal is assigned system
resources further based on information for quality of service (QoS), system loading,

faimess requirement, or any combination thereof.

5. The method of claim 1, wherein the system resources ate frequency
subbands, and wherein the terminal is assigned at least one frequency subband from the

first set or the common set.



plurality of groups further based on anmounts of systemresources in the
first and comon sets, or nunber of other term nals sharing the system
resources in the first and comon sets, or both. 4. Th C%%‘mgl Rigr! aim1l,
wherei n YR2QSHZ2L| i s assigned system resources furthst based on
information for quality of service (QS), systemloading, fairness

requi renent, or any conbination thereof. 24 The nmethod of claim 1, wherein

the system resoyrces,are frequenc subban and wherein the termnal is
assi gned at Ieagt onzﬁ‘? P@Hl?@g#ﬁ%lﬁ’oba Igip W?gem F9SPuees g HYpe ?lﬂgl’ %drmon
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the systemresources are tinme slots, and wherein the termnal is assigned
at least os#. tinme slot fromthe first set or the conmon set. 7. The nethod
of claim1l, wherein the systemresources are radio frequency (RF) channels,
and wherein the termnal is assigned at | east one RP channel fromthe first
set or the commn sefrhe &ethdBeorPRiRod vitferdin BleydtemWBgiREdd drdfadsy fié@idhey

resources in the coormon set are allocable totermnals in softer handoff
and conmun{RBX ¢hagnels,t andt wherinrthe tereunaris assdgnedié least ppa&F Jrmandtiem thect or .
9. The net Eosg qf ?‘%e“?i m 1 \M}erei n the systemresources in the comopn set
are al | ocaBf%StPT MGRBEPLS§ocat ed on a boundary between the first sector
and the at | east one other sector. 10. The nmethod of claim1l, wherein the
cell includes the first sector and second and third sectors, and wherein
the common set B8ncl udbe mpylyadeof dlaizplrekeseinithhsysten reseuicas ay the cemeron et any,

claim 1, s ioRRTR S Eonafh i b AR R R Pl S it e TR AERRRT, o

sectors, agd aMesedn: dihe se@ppon set includes systemresources with little
interference, if any, fromthe first and second sectors in the cell. 12. The

met hod of claim 11, wherein the systemresources in the coormon set are

hird cel I 135 The RErHIIPEHRE InNRART. B PR ERaiekf i BthBfich e

condi tion afeOdllobtfe tetetniials 1604tRd bk 8@ Doundary between the first sector and the at least

one other sector.

10.  The method of claim 1, wherein the cell includes the first sector and
second and third sectors, and wherein the common set includes system resources with

little interference, if any, from the first, second, and third sectors in the cell.

11.  The method of claim 1, wherein the cell includes the first sector and
second and third sectors, and wherein the common set includes system resources with

little interference, if any, from the first and second sectors in the cell.

12. .The method of claim 11, wherein the system resources in the common
set are included in a second set of system resources allocable to terminals in the third

cell.

13.  The method of claim 1, wherein the determining the channel condition
for the terminal comprises

obtaining pilot measurements for the terminal, and

determining amount of interference observed by the terminal from the at least

one other sector based on the pilot measurements, and wherein the terminal is assigned



obtaining pilot nmeasurenents for the termnal, and determ ning anmount of
interference observed by the termnal fromthe at |east one other sector

based on fhe pilot measurements, and wherein the termn ' ' d WO
2005/ 1252%92%%‘#3%005/019167 25 system resources fron?kﬂ@ga@mgﬁet if
the termnal observes high interference from the at |east one other sector.
14. The nmethod of claim 1, wherein the depgrm ning the channel condition

for the term nal conprises obtaining received signal q};@l ity estimates for
the first Sysemaigsourees feammtbe cemmon sghif thih tarmingl oheerves high arterferepessirgmed

systemre [ f irst set or the coomon set based on the received
si gnal quzsatﬁ%€I @g%éf):ﬁ‘?rﬁ%é{s]&c * The nethod of claim1, wherein the wireless

comuni cation system utilizes orthogonal frequency division multiplexing

(OFDM, and wherein the system resources in the first set and the common
set are frequendy subisamgthogmiLglaieylyvherciopdbydetesmining the ehasgelogonditionm 1
wherein t j. Mo cation systemis an orthogonal frequency

di vi si on %F eé Jgﬁgéczcgg{sm? DVA) systemutilizing frequency hopping,
wherein a firstohpdibinglredeived sifat quealing wstimpes figr the firstnet hed 0 canegnatedet,ned for
the first set and a second plurality of frequency hopping (FH) patterns are
defi ned f cndwhereindhersrmingd is saignoghsystann resparcee R e first sgtey G cammenFR

pattern se i : C plurality of FH patterns. 17. A
met hod of Jgﬁﬁ%sggf)%%@F?@ﬁﬁc{eﬁ@&]%%gﬁgﬁﬁﬁgs'an ort hogonal frequency division

mul ti ple access (OFDVA) systemutilizing frequency hopping (FH),
conprising: determ ning channel condition for a termnal; and assigning the

terminal with al-FH Bt methpd pbgiaims 1. whergingthe) wispless cpmmyniqagipn sygem g
second pl i r.ns;ha . tcatbiie LLi.on for
the ter myé\tgﬁeg %Sﬁg&%(ﬁraj sﬁgé)l}eglrc gﬁ‘%%gsn @f{?fgg@ge(r ns I%IZ’i %@%@\%ﬁ’e@gg g%tEfg first
set of fregsamnos inSthbbimdsetand] teecapmondep bt fkquencofsubbhruatdbesingl bai ng
defi ned f06 apﬁommn set of frequency subbands, the first set and the
conmon set OFR g non-overl apping and including different frequency
subbands, the first set including frequency subbands allocable to term nals
ina first sector of a cell, and the common set including frequency
subbands with [i6t | eThenhethbewéokadn 1 Whemin, thé mirldsh eomirMunicatiet s @tenaizdinat
| east one ot her
orthogonal frequency division multiple access (OFDMA) system utilizing frequency
hopping, wherein a first plurality of frequency hopping (FH) patterns are defined for the
first set and a second plurality of frequency hopping (FH) patterns are defined for the
common set, and wherein the terminal is assigned an FH pattern selected from the first

or second plurality of FH patterns.

17. A method of allocating frequency subbands in an orthogonal frequency
division multiple access (OFDMA) system utilizing frequency hopping (FH),
comprising:

determining channel condition for a terminal; and

assigning the terminal with an FH pattern from a first plurality of FH patterns or
a second plurality of FH patterns based at least on the channel condition for the
terminal, the first plurality of FH patterns being defined for a first set of frequency
subbands and the second plurality of FH patterns being defined for a common set of
frequency subbands, the first set and the common set being non-overlapping and
including different frequency subbands, the first set including frequency subbands
allocable to terminals in a first sector of a cell, and the common set including frequency
subbands with little interference, if any, from the first sector and at least one other

sector in the cell.



sector in the cell. WD 20051125262 PCT/ US2005/019167 26 18. The net hod of
claim17, further conprising: classifying the termnal into one of a
plurality_of groups based at |east on the channel condition for the

term nal , HL?H‘gsé FH patterns in the first and second PGIVURRIYHPE of FH
patterns, nunber of other terminals to be assigned FH patterns in the first
and second pluralities of FH patterns, or2&any conbi nati on thereof, and
wherein the termnal is assigned the FH pattern based at |east on the group
i n which the téddni nalhejmethed akdaim by further cpmpasivgr at us in a wirel ess

conmmuni cati on : | S].ng: I r

channel condi t?%a%h?@rnggﬂ%@%ﬁtoaﬁg@%éﬁ%ﬁ g?%g%g}rga S%@?gﬁggséﬁgﬂﬁt he
term nal whhdne \ohdition efod Uhe eanfinadmember of HPbipatt@ns dnctherfimt and seamdd at

| east on the channel _condition for the termnal, the fi rsééset and _the

comon setPlyelities foFH paksmeFRimReT of @then serpimaly) tybs pesigned K palsHS Bxigr ces,
the firsts set d ' . r C | JoRftAk®nt ) ' first
sector of tlcle{&cedl Stag%%m%gg%%%ﬁ% ggl'tﬁg’l (ﬁcsﬁng(ﬁong syg'{l etﬁ}er%&éﬂé%@?ggre\i/\rp %}ﬁ little
i nt er f er enemninalfis asyygnelinbeFHhsatteir bised aelehaironathel gadupl imashichile ethimal sect or
in the cell. §312 The apparatus of claim 19, wherein the cell includes the
first sectsSiE§8 second and third sectors, and wherein the common set

i ncl udes systemresources with little interference, if any, fromthe first,
second, and third sectors in the cell. 21. The apparatus of claim 19,

wherei n the cell9, i ncAmudgmridtheinfd witlesssmimmurd cadionsystomg camplrisihg:r d sect or s,

and wherein the co n set .includes system.resqurces wth, ittle
interference, iq:gog%’»ﬁerfqp@]:ﬂ %@_&FW“%“%%EB?@“Q%&I&@Wa* cell. 22. An
apparatus in a d"écﬁ«?&tﬁéso RN &8 kh b B it%%%g%&h%s%%ces PRaDS fifsPSet

determ ni ng channel condition for -a term nal; means tor assigning the
t erm nal wirtalvosysdreset basedat eest dhrtherclranhelrcondiien for the terovmatpthe §iest seteandd at

| east on the channel condition for the termnal, the first set and the
cormon Setthe SPRGRHoT! SRR SR 1ea ARRIE A9 O e P ST SR8 ces,
the first ggele krre@dcmgg %ﬁte?ﬁ(?és@ﬂ?cé@ﬁl%braﬁﬁ%%_ AL E a st BERE Bﬁhéem,rhng first
sector of a cell, and tthe common set 1 ncluding systemresources W little

i nt er f er erfbecommoansyt inflndimgtsiysteii resturces edgtholittla nnteeferchem st amn éroot theffirgect or

in the cell. V\Dd20(f5/ 125262 PCT/ US2005/019167 27
sector and at least one other sector 1n the cell.

20.  The apparatus of claim 19, wherein the cell includes the first sector and
second and third sectors, and wherein the common set includes system resources with

little interference, if any, from the first, second, and third sectors in the cell.

21.  The apparatus of claim 19, wherein the cell includes the first sector and
second and third sectors, and wherein the common set includes system resources with

little interference, if any, from the first and second sectors in the cell.

22.  Anapparatus in a wireless communication system, comprising:

means for determining channel condition for a terminal; and

means for assigning the terminal with system resources from a first set or a
common set based at least on the channel condition for the terminal, the first set and the
common set being non-overlapping and including different system resources, the first
set including system resources allocable to terminals in a first sector of a cell, and the
commeon set including system resources with little interference, if any, from the first

sector and at least one other sector in the cell.



23. The apparatus of claim 22, wherein the cell includes the first sector
and second and third sectors, and wherein the common set includes system
resource i ittle interference, if any, fromthe fi and
third Seiy@‘;é&méﬂ[ﬁ e cell. 24. The apparatus of claim Z?F%Wé%@%]?ke cel |
includes the first sector and second and third sectors, and wherein the
common set includes systemresources with27little interference, if any, from
the first and sgcond_sectors in.the 1. 25.. A et hod, of, al.l ocating system
resources in a 4rel aH?&FﬂW%?fcg?JFbﬁi %%?lgweg%qg'éqeﬁéhe bff?ﬁ?‘%ﬂ' 47 east
one CoMDIses&id Ad Syl RBIokE JRY WARRIA HRTREHMBA sbOmRludsy Sj<tdh réRaRME G8f
available for a cell, each comobn set being defined for  a different

conbi nat i dittleinterfercrces if anypfremdhofisst,isecand eanskthirdseefoisrin thetelly syst em
resources with little interference, if any, fromthe at | east two sectors;
and formng a sector-specific set of systemresources for each sector in the
cell, the SeCtﬁ.'Spﬂﬁﬁﬁﬁre&@é of Qkin®22hwB&GeiChe cBE indhdd tRé Firsesedthrearddot al
system resources except for systemresources in each conmon set defined for
t he sect orsecembandhihing s¢ctors, rend avherdim theheorsmon say inchisles gysem ggsouens Matiour ces
in the secltrgr-.stglﬁcifi C.. set fort eﬁch sect or an? t he at, ﬁeast one conmon set
based at |'SHEFREIERCEn DY Boidity BRS20G FroRdieectory i W&CE! 26. The nethod of
claim25, wherein the wireless comunication system utilizes orthogonal
frequency division nmultiplexing (OFDM, and wherein the total system
resources are a2l urélmesodfof fallogalingesyseubrsnusedin 4 Wiveless epnogpmVEation.  The
nmet hod of ¢l aim 26. .wherein the cell includes first, second, and third
sectors, a §°fhEPRPHS8Ech sector is associated with a first comon set of
frequency subbgpgsgittiBask ohé témiidnesef 6f ?‘SE&H résouRtay froft @iohd eotdli sysem

second, and third sectors. 28. The nmethod of claim 27, wherein the first
sector is Tesqurersr axailabld doeck ogllt igace commem det theing dsfineth fopta diffefentsecond

comon set includin C u i j 4.5, any,
coron, et b4t ok LA SRS R ARSI el B RAbFORNS i,
frequency midpleadids, iMuhy) ftonh tHeat ldabtaivoaeaBReand f any, fromthe first and
third sectors. WD 2005/125262 PCT/ US2005/ 019167 28 29. An apparatus in a

wi rel ess comuniopaingon sepjernspatifie orpefi ystet reaewraes foscastosaetargn she eadlade one
comon St scBlor YA SSOURASIRE AATREG of Heoral (5L EM LERRUL LS ¥l | 201 ©
system resources in each common set defined for the sector, and

wherein terminals in the cell are assigned system resources in the sector-specific
set for each sector and the at least one common set based at least on channel conditions

for the terminals.

26.  The method of claim 25, wherein the wireless communication system
utilizes orthogonal frequency division multiplexing (OFDM), and wherein the total

system resources are a plurality of frequency subbands obtained via OFDM.

27. The method of claim 26, wherein the cell includes first, second, and third
sectors, and wherein each sector is associated with a first common set of frequency

subbands with little interference, if any, from the first, second, and third sectors.

28. The method of claim 27, wherein the first sector is further associated
with second and third common sets, the second common set including frequency
subbands with little interference, if any, from the first and second sectors, and the third
common set including frequency subbands with little interference, if any, from the first

and third sectors.



di fferent conbination of at |least two sectors in the cell and including
systemresources wth little interference, if any, fromthe at |east two

sectors; and neans for formng a sector-specific set of rces for
each sect¥P PH M2 cell, the sect or-specific set for egﬁ‘%ssggcets@sﬁ?ﬁcl udi ng

all of the total systemresources except for systemresources in each
common set defined for the sector, and whggein termnals in the cell are
assigned systemresources in the sector-specific set for each sector and

the at |east o -conﬁ%ﬁpﬁfé’ﬂt%&k%&f_ﬁ&’cﬁ_sﬁ ‘”é%i’é@“%‘ﬁ?%’a?yﬁﬁn’@mpﬁnghs for the
termnals. 30. .rﬁeﬁﬁtﬁas?g?l%mgra@@éaa bhd POmBRh3set f%f%y%ﬁﬁe?&ﬁcé‘sof%%ﬁ&{g on

system conprising: obftalnPng an assignnent o stemresources for a
term nal , toied syystemsoasosiravadabladsi gnerdl, teach lentmemisatbeingi definsé| foctaed from

a first set._or a conmon set based at | east on hapnnel condition for the
Form nal - Cqiften raRD@BRon At R SBREHORID s ICLME G SY5i5En ROTHeS

| nol uding. gk GRIARrSIALENT LESANEAR at oA thibs8ioAChnd NC! Ui ng syst em

resources allocable to termmals in a tfirst sector of a cell, and the comon
set including myatsdor foeming & stonspecific setlod systenamésueres or éath sgryor i tlem t he
first sector, and at | east. one er sector .in tEe cell; .and %re;fnerati ng a

ot ;
control i nthleH6 sestagrspeqilic et far fark seforciosluding l, of the tatdlesysigmhiesarces 31
The net hod i r iSj : i ta,f or the term nal
aﬁ%%ﬁééé&eﬁggesgﬁ%éé‘n@pe&ﬁlgg&?ﬁgh Qe deRned $hé'kcft! fhd

to obtain ;o an ata synbols onto the system
resour ces assi gwbeteindetriaalsan thenzl! ard asighed nyditno resmrgeslin figXectbheparidtichod of
claim 30, further, conprising:. processing a receiyved data transm ssi.on to
obtai n r 6c¥t FEH GGt ot Reshons rgtoRagt basad 8 et HoBRR CRRDEOR: e
resources gsaiapeginhe the termnal based on the control. WO 2005/ 125262
PCT/ US2005/ 019167 29 33. The method of claim 30, wherein the termnal is
assi gned system resources fromthe comon set, and wherein data is sent to

the termnal fr at .l east .t base.stations for at |east two sectors. 34.
The met hod of C?d;l méBf"eﬁl?ldt ﬂﬁaﬁﬂ?&q%aﬂ .10 QI $5g MY MICAUOR, Yo ns
fromthe agody .two base stations; processing the received data

transm ssion Trom each base station to obtain soft-
obtaining an assignment of system resources for a terminal, the system resources

assigned to the terminal being selected from a first set or a common set based at least on
channel condition for the terminal, the first set and the common set being non-
ovetlapping and including different system resources, the first set including system
resources allocable to terminals in a first sector of a cell, and the common set including
system resources with little interference, if any, from the first sector and at least one
other sector in the cell; and

generating a control indicative of the system resources assigned to the terminal.

31.  The method of claim 30, further comprising:
processing data for the terminal to obtain data symbols; and
mapping the data symbols onto the system resources assigned to the terminal

based on the control.

32, The method of claim 30, further comprising: .
processing a received data transmission to obtain received symbols; and
demapping received symbols from the system resources assigned to the terminal

based on the control.



deci sion synbols for the base station; conbining soft-decision synbols
obtained for the at | east two base stations; and decodi ng conbi ned

sof t -deci si.an ols to obtain decoded data for the term .. The
met hod OfW8|23?5?#%12 wherein the termnal is assigned sy?tc?mwrmeséog%rﬁ%es from

t he common set, and wherein data is sent by the termnal to at |east two
base stations for at |east two sectors. 3689 The nethod of claim35, further
conpri sing: receivi n’gha data transm ssion fromthe termnal by the at |east

two base stati ohb; o creshot Pft elaim et Wasrcigathe t5rawaali §spsiEngd YA base
Vo Jase ; 40 ol f >TSS £
station Ore%}x@ésnw%%ﬁ Stfle nggllﬁir?e'ds%goa?ﬁﬁt rSin' dafa fsrb%gg ﬁ{ {I:i'grlgx'tmf;&]%’b‘t ’P&stbase

sof t - deci s on sy 0 e term nal east two

stations; syubadesatdbmifor bileasd %o B&dorsof t - deci si on synbol s to obtain decoded
data for the termnal. 37. The nethod of claim30, wherein the wreless
communi cation system wutilizes orthogonal frequency division multiplexing

(OFDM, and Wnegfi n Tﬂeem%%gg)?dag@%g#ﬁgm%%ﬁﬁw to the term nal conprise

at | east one freguency su cl ai m 30, wherein the
W rel ess comuniecaivingriasy/sdrsmisstonsdrono thieho pastaivolbase stetions; di vi sion nmul tiple

access (OFDVA) systemutilizing frequency, h in FH), and erein_the
control indi cat BOcermEdhe meetved (i3t %“sgﬁ%ﬂ‘rﬁg‘%t%g%g’és Fationgiey obip $a%ri ssi on

in di ff er eglo; &b iE ith Sf¥ AlehaslRaaBR5/ 125262 PCT/ US2005/ 019167 30 39. An
apparatus In a w’reless commni cati’on system conprising: a controller

oper abl e t o obt eombiaingastidgoivemt synfbolsysttaned fos ther at deast two Base etatiomalnd and t o
generate a control jndicatjve of the syste esour,.ces assi.gned taq the
termnal, the S3FSfR& F%B@Fgeg’fﬁé%‘?%ﬁ%& o[shéo t@ﬁ’rpngqmﬂ%?ﬁgt%gf’%&eed from

a first se{;eﬁm f comon set based at | east on channel condition for the
t er%al r

term nal, st set and the common set being non-overl appi ng and
including different systemresources, the first set including system

resources all ocapl e termnals jn irst sector of. cell, and the commpbn
et o udi ng. 35t ehfe BUIPLa gl 0 Whtreftn gl faruRRet PRy SREM | ne
first sect gé"soﬁ@é’s ﬁ%rp tﬁ@@t%m‘aﬂ%ef_?raﬁ@ WheRa! ta idsehb By &R termfhQ toTA1GeRPRAS At US

of claim39, furt conpri si ng:
base stations for at least two sectors.

36.  The method of claim 35, further comprising:

receiving a data transmission from the terminal by the at least two base stations;

processing the received data transmission at each base station to obtain soft-
decision symbols for the terminal; .

combining soft-decision symbols obtained for the terminal by the at least two
base stations; and

decoding the combined soft-decision symbols to obtain decoded data for the

terminal.

37.  The method of claim 30, wherein the wireless communication system
utilizes orthogonal frequency division multiplexing (OFDM), and wherein the system

resources assigned to the terminal comprise at least one frequency subband.

38.  The method of claim 30, wherein the wireless communication system is
an orthogonal frequency division multiple access (OFDMA) system utilizing frequency
hopping (FH), and wherein the contro] indicates different frequency subbands to use for

data transmission in different time intervals.



a data processor operable to process data for the termnal to obtain data
synbol s; and a nmapper operable to map the data synbols onto the system

resour ces, assi to the termnal based on the controlpcyfisaodsitfo@pPar at us
. 581} o PCI/US2005/019
of clai m\?&zﬁ# Sﬂﬁér conprising: a denodul ator operable to process a

received data transm ssion to obtain received synbols; and a demappper
operable to demap the received synbols frodMthe systemresources assigned

to the t i nal d th trol, 42. An. t i Wi rel
communi cat i on syt em ARSI H: YHEEHLOmppU R NG RO BBE B rene of

system r esour ces dofroflet Gefatiato obthif anSHSIERMEAICSOHECAPrcAGHTE R attorniing
termnal being selected froma first set or a compn set based at |east on

channel corfailtt¢ genciae atcoutroldndicaiive oftthesystams resourcenarsignid te tertomisal thebei ng
non-over| apgi ng and incl udi ncg dt':gffer ent) se\l{sterin rei{:)ur ces; tt he first set

i ncl uding SYYSRERTPECHAYELCE 1Y BE AEMEnYl PHE THISTCTPR 4 FSt st KR EPBP0R o
cel I, and tsBeh{edBPRast®h chhfifl B diGors ot tIRMeHBRRAN tkSHrstkdthnlithd dnmon set
interference, if any, fromthe first sector and at |east one other sector

in the cel Ibeingnepmevanteppiog agdriedluding gifferenraystom fesorces, ithefisst sethiscladingem

resources assigned to t termnal. .31 .. The apparatus. qf claim42,
fur Cher - comBiFd: ingpurias aloopyf o i hye dv st Gr OF R i ednfheds
dat a synbolificluding syBamsrel@ircd¥apith Mgtld ferfbites UNRB, SrodNHiR £iRE s&XSt £18 at
resources assigned to the term nal based on the control. 44. The apparatus

of cl ai m 4deast ong ¢iber ssoiwpi @esgl- means for processing a received data
transm ssion to obtain received synbols; and neans for demapping the
recei ved synbols fromthe systemresources assigned to the termnal based

on the control . #45. AlRpphizels dFCRGNIY RFrMEHEImpHNingV r el ess conmuni cati on
conprising a conputer readabl e nedium conprising codes executable to:

determ ne a charffélta pioResses enerahbe tosproegsaidatalfor thaderminal do obtain dasa pymbelsiwi t h
system resqynces fromat |east one of a first set and a comon set based at
| east on the channel condition for the termnal and a group of a plurality

?f gr ﬁups to VW:a:ﬂilapﬂFBi operabienalmasihel RESiymieds brdabe evsté eeviaiepabsigradi tion
or the term nal,
to the terminal based on the control.

41.  The apparatus of claim 39, further comprising:

a demodulator operable to process a received data transmission to obtain
received symbols; and

a demappper operable to demap the received symbols from the system resources

assigned to the terminal based on the control.

42.  An apparatus in a wireless communication systern, comprising:

means for obtaining an assignment of system resources for a terminal, the
system resources assigned to the terminal being selected from a first set or a common
set based at least on channel condition for the terminal, the first set and the common set
being non-overlapping and including different system resources, the first set including
system resources allocable to terminals in a first sector of a cell, and the common set
including system resources with little interference, if any, from the first sector and at
Ieast one other sector in the cell; and

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

terminal.



the first set and the common set being non-overl appi ng and i ncl udi ng
different system resources at the tine the first set and the conmon set are
formed, the first set including systéﬁlresources allocable to termnals in
a first sector of a cell, and the common set including systemresources
with reduced interference fromthe first sector and at |east one other
sector in the cell

43.  The apparatus of claim 42, further comprising:

means for processing data for the terminal to obtain data symbols; and
means for mapping the data symbols onto the system resources assigned to the

terminal based on the control.

44.  The apparatus of claim 42, further comprising:
means for processing a received data transmission to obtain received symbols; and
means for demapping the received symbols from the system resources assigned to the

terminal based on the control.

45. A computer program product for wireless communication comprising a
computer readable medium comprising codes executable to:

determine a channel condition for a terminal; and

assign the terminal with system resources from at least one of a first set and a
common set based at least on the channel condition for the terminal and a group of a plurality
of groups to which the terminal is classified based on the channel condition for the terminal,
the first set and the common set being non-overlapping and including different system
resources at the time the first set and the common set are formed, the first set including
system resources allocable to terminals in a first sector of a cell, and the common set
including system resources with reduced interference from the first sector and at least one

other sector in the cell.





