WD 2005/ 122628 PCT/ US2005/ 020180 1 SOFT HANDOFF FOR REVERSE LINK IN A

W RELESS COMMUNI CATI ON SYSTEM W TH FREQUENCY REUSE CROSS- REFERENCE TO
RELATED APPLI CATI ON [ 0001] This application clains priority to U S.

Provi si onal Patent Application Serial No. 60/578,213, filed June 8, 2004,
whi ch is | momopr2a628d herein by reference in their ent PEEUFZOFEREEROUND 1.
Field [0002] The present invention relates generally to comrunication, and
nore specifically to data transmssionlin a wireless nultiple-access
communi cati on system Background [0003] A wireless nultiple-access

system can concurre cQuunicat rel ess
termnals on the fomﬁgﬁbﬁ R MERQMK iw( downl i nk)
refers to the comuAl WIRELESS COMMUENICAFION 8¥SBEMe term nal s,

and the reverse link (or ) Y\epgﬁg‘gﬂmcatlon Ilnkfromthe
termnals to the base stat’ @mg@ltqg 1N may si nmul t aneously
transmt data on the reverse link and/or receive data on the forward |ink.
This may be achieved by multiplexing the data__transpissions on each link to
be orthogonal to one ﬁmgﬁw ﬂ%ﬁéﬁ@?@%mﬁ‘ggde donmai n. The
orthogonal i t Sur s bfHcatidiel bt reémmtmmaﬂm icafiohEeriadOes not
interfere \quﬂ ta trgéts%césiglltsgn ‘? ot her tlerm nal s. ISIj[?0004]

mul ti pl e- acdémsﬁ%@ﬂQtZéBa filediToel 8 ﬁOﬂé.swlnmlngs ipedrperatedherein bﬁéﬁftréﬁ%mé@m " can
refer to a base station and/or its coverage area depending on the context in
which the t®Y's used. The coverage area of a base station may al so be

partitioned into nultiple sectors. Data transm ssions for termnals in the
sanme cell may be sent using orthos}onal mJIt | exing to avoid "intra-cell"

interference. However, data transBACKMLRQ terminals in different cells
may not be orthogonalized, in which case each term nal would observe
"inter-cell"Lint lﬂérence fromother cells. The inter-cell interference may
si gni ficantl gra rmg@ort QLlafe®' derbiildll B2 EYARLARSShN. Sndl Ridkes
observi ng hi g’ﬁ% ev(ilﬁe Interter encg 2005/ 122628 PCT/ USZOOS/ 020180

specifically to data transmission in a wireless multiple-access communication system.

II. Background

[0003] A wireless multiple-access system can concurrently support communication
for multiple wireless 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. The coverage area of a base station may also be partitioned into multiple
sectors. Data transmissions for terminals in the same cell may be sent using orthogonal
multiplexing to avoid “intra-cell” interference. However, data transmissions for
terminals in different cells may not be orthogonalized, in which case each terminal
would observe “inter-cell” interference from other cells. The inter-cell interference may
significantly degrade performance for certain disadvantaged terminals observing high

levels of interference.



2 [0005] To conbat inter-cell interference, a multiple-access system may
enpl oy a frequency reuse schene whereby not all frequency bands or subbands
available in the systemare used in each cell. As an exanple, cells that
are adjacent to each other may wuse different frequency bands, and the sane
frequency hamdmsnmyg2sbe reused only by non-adjacent cel legT/UBb®shvis - cel |

I nterference observed in each cell wth frequency reuse is reduced relative
to the case in which aII cells use the sane frequency bands. [0006] The
operatlng environnent for a wirel ess_term nal qﬁ change over ti due to

various fact@Plsycho gemby igter-cell nierferqmeg, 2 ppth ?‘??F?'f‘a’rys"éﬁ“r Bay cppfaysa

fading, mul ﬁédﬁ@ﬁd? rebsRisBhéRs %ﬁ&‘é‘b)eﬁét%tﬁe quéits BARdOsr mﬂﬁﬂfb@fa@aﬂaﬁleﬁn‘{ﬁ@f ul
techni que for maintaining good channel condltlons for termnals on the edge

of cell covesysigm arspsed in eacheselli ohan exampleepails that@re adjacgntTiorreclpptheranain
Miltiple Ac Cu%%%ﬂ%eq?!&%ﬁ%ﬁ% YRR el smféafrébgenc?ar{m Hnama%rr‘é‘ REd %nm,mh”a'

first breaks away serving ba Ion a en's es to
a new ser Vi ngonbmijeeertt aetls.orTheHatet célh imiarfetencaobgreed nieesshicelt hadr Geduency

di t t ! d shad alyth t bri ef

T or T unt i oo iedBied piaRee 51 GREMA R I B e sV R8s s ( cowy

system sumooqn 06]" S OThe opRitdling eﬁﬂidxﬂ{em ﬂaaad«%te& tedfingling) d]ﬁﬁ‘%@owﬁeﬁﬁxﬁb Aad to
y Cco

si mul t aneous nmuni cat e W|th multiple cells (for sof andoff) or
mul tipl e sectoyariops dectawsf sush #arflf moverseitt btee daminal aszsdorells fadg, provi de

addi ti onal Pft@%'l%r ﬁ&é; egf s25td H ! @ﬂndc[ff’ﬂ%ﬂseﬂugkkau efﬁ%ﬂ(n?igaﬁ{? oft and

softer handoffs™I's co by frequency reuse equency
bands/ s ubbangtmda;hamlnamﬁﬂiohefdrmmnms antheedge of eéll covEragee Soms comen‘ﬂacirmt e a

need in the art for technigu tos ort of t ff.wth freguen reuse.
SUVNARY ( 000RFImSc i il THES DOYSRR ARRERIn fess ADMAN st bt kS ¢ 1
soft/softer ma@@f“fhereasﬂi tefrBinAlr firgt brésks!aMd§ Sronflh QuABR! aﬁ@%ﬁh@n ahd) an
enbodi ment of restrictive reuse, each sector is assigne 1) a "usable" set

of frequencyhEhBHEEHES 1@ ADEWNETViRgbase Statian. o dlapdhandaff fan pravideswitskadres! bat . on
wth that seqtatinABthidsf bath-iol 4 SHESIE S o odet BEUNSY mBHRRRAMS Jdbp
r t or sl rrpl | CI ty,

unusabl e by the te nal's | n communi CAtTon Wit e sector
in the foll otrnsgisdiencrA ﬁbd@mwmhliémme Avodss (GBNﬁkjfiystegﬂmppmmrsbﬁ” afers to

bot h soft hand ff, e | s ter handoff .with,

sectors. [00(?955z hﬂ‘ﬁ??fé%%‘aé‘ H’Ié?ﬁ’ EFmé’B'? EPGF?“S& OFIRENGats i %‘ tH’E“use
wireless t erésuaefor soTEiRn@bEPorl Biiltiple s@dtérs tfbﬂéb‘mﬂ' hiREfY S Sre tdddoBef Rankifis SY St em
nmeasures the detected pilots, and identifies strongly received sectors. The

term nal sel @aPEovideaddiippalgnitigationgeaing fast fading,
[0007]  Implementation of soft and softer handoffs is complicated by frequency

reuse because not all frequency bands/subbands are available for use in each cell. There

is therefore a need in the art for techniques to support soft handoff with frequency reuse.

SUMMARY
[0008]  Techniques for transmitting data on the reverse link with sofVsofter handoff

and “restrictive reuse” are described herein. In an embodiment of restrictive reuse, each
sector is assigned (1) a “usable” set of frequency subbands that may be allocated to
terminals in communication with that sector and (2) a “forbidden” set of frequency
subbands that is unusable by the terminals in communication with the sector. For
simplicity, in the following description, the term “soft handoff’ generically refers to
both soft handoff with multiple cells and softer handoff with multiple sectors.

[0009] In an embodiment of soft handoff with restrictive reuse, a wireless terminal
searches for pilots transmitted by sectors in the system, measures the detected pilots,

and identifies strongly received sectors. The terminal selects a “serving” sector (e.g.,



WO 2005/ 122628 PCT/ US2005/ 020180 3 the strongest received sector) to
comuni cate with and also identifies non-serving sectors that may receive
high interference fromthe termnal on the reverse |link. The serving sector
determ nes a "restricted" set of frequency subbands, which may be all ocated
to the ter wonios12e28ed on the usable set for the servi ngCTRSGF 02418 t he
forbi dden set for each non-serving sector. The serving sector then assigns
one or nore subbands fromthe restricteéd set to the termnal and sends the

subband assitgn nt tto theﬁ%errtn'ggl as weltl %th non;: etriﬁ/in sectors. The
term nal recHf PHENESRTeERIERE AeFITd 4o sRmEmpicate Wil 2ad also ideduiies ponssgrving, 1
nmodul at es) tdedibfs thatpAsKrkeidahiphtintegfenadefrém did Rrminabed the revaikd ligh. exrs t he
data synbols onto the assigned subbands, ang generates and transmts a
reverse |i nksegf‘%é‘?"t‘tro&(tﬂ'@‘%eéc“l ofestricted( fef) ofrfigaucary; ishbpaaty Wi sy bag

sectors recej\gatbd'® theitahingl, based of ti2N3AbIE £0 PBrtleserify HofdRhnd A FSHLRIA&T OF
processes (e.g., denodul ates) its received signal to obtain soft- decision

synbol s, whi sshfcareechormiservingsegfort Mhe gaviag sgatdycdhen assigns ona orariong\subliaads
termnal. T, fl- k S i { -l ocat ed
(descri bed b@‘?’gv?\g)e &s&&@ﬁ%%&t?&&ﬁ%ﬁ%ﬁﬁ%n %%gﬂﬁiggcO@%%S@é@%@ﬁ%@%%@%ﬁ@h
packets for ishwell @s thenabn-sefviag sscibds- dBe &iminalsyaotioess thebdubbaddasbignimentf or s
that are not co-| ocated y be_ i ndependent.| decoded, and the decoded
packet s 1 onfiPHELE (88 FBTon Y HISBIR FHEPEHEC TR o 8ot aHte BEATOPEnal
decoded pack@jRipfeRés thé8ath SyrbARbnto ¥kdibnedanbiias, and §ictatahdtahaRiig et s of
the invention are described in further “detail bel ow BRI EF DESCRI PTI ON OF

THE DRAW NGSep@erilik signel ipdkg $6£085- and nature of the present invention will
becone nore ren ls 101 rt when
taken in conﬁ’gﬁ?t [ oﬁr;hﬁe%‘ﬁg% h@nﬁ%ﬁ%%@ﬁ?x&%;%h@ ?ﬁ%?%eé@rsﬁlg eﬁéﬁ\g}eact ers

i denti fy cor tessipaindiach Isgctohprocgimsu(t. ga idmodvidtes)iits: refediiFfigrial & otkaialsofis a
wireless multiple-ac S Lo ni catjon te 00141 FI A shaw.a cel |

W ih Chree. steRPaIRRR whieR SsBghish 81 b 25 Sme St by B8 ERREouc wi ¢
3-sector cel T sdfPfebfilonNymboR oltiAWS bl QEdIEH it 8 cbldcaRd QUSICHBRIPbIGwW)

forbi dden sets for three sectors; éOOl?] FI GS. 3B through 3E show usabl e

and restri ct®a besombined andthep degpdsd ¢q ehtain deogsled pariets for thntesingh Ehanpl e
for form ng {JA&eisloRsPnBStE BoathRR BY dectsit fhiat are not co-located may be independently

decoded, and the decoded packets from these sectors may be selectively combined to
obtain final decoded packets for the terminal.
[0011]  Various aspects and embodiments of the invention are described in further

detail below,

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]  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:
[0013]  FIG. 1 shows a wireless multiple-access communication system;
[0014]  FIG. 2A show a cell with three sectors;
[0015]  FIG. 2B shows an exemplary multi-cell layout with 3-sector cells;
{0016]  FIG. 3A shows formation of three overlapping forbidden sets for three sectors;
[0017) FIGS. 3B through 3E show usable and restricted subband sets for a sector;
[0018]  FIG. 4 shows an example for forming three forbidden subband sets;

[0019] FIG. 5 shows a distribution of four users in a cluster of seven sectors;



100191 FIG 5 shows a distribution of four users in a cluster of seven
sectors; WO 2005/122628 PCT/ US2005/020180 4 [00201 FIG 6 shows a process
for ascertaining serving and non-serving sectors; [00211 FIG 7 shows a
process for assigning subbands to the termnal; [00221 FIG 8 shows a
process for transmtting on the reverse link with soft handoff and

restricti vavo 8uge26800231 FIG 9 shows a process for reBETAUPHES/BAHEBOr ever se
link transm ssion; and [00241 FIG 10 shows a term nal and two base
stations for the serving and non- servi nig sectors. DETAI LED DESCRI PTI ON

[ 0025] The " exlflg) a | her n ervin n exanpl e,

i nst ance, o\r,mﬁﬁ]ust k {@/ws %rog%sﬁg%&fc ng(r%ﬁng1 |aglguri1% Yeld %éct‘ﬁé’rel n as
"exenpl ary" [OOH]notFIﬂbceﬁmalbmcés@fthessﬁ:@mgsub‘aﬂldam the ebeinabd or advant ageous
over ot her I me, r desi 0026 FIG 1 shows. a wirel|ess

nul tiple- acd@n@?conﬁgilgég YoHP é @ﬂ{ Bﬁf"i’@@m?’ﬂgl“ﬁ@ég g’a'i‘ﬂﬂtfber of
base stati ongq}dsdivateusaipport conmuni catlon for a& nunber of wreless

termnals 120. A base station is a fixed station used for comunicating
with the terl®3¥I s B O vhgwsa procese for aeacivinethe mverse inlpsansmisspnNgde B, or

some ot her L[ﬁgi;ﬂéﬂo't@%qu;ﬁ%ﬁk&a%ﬁm%ﬁgegr@ot%%ﬁﬁ ibd f TRELGHlg LR Qgghout the

system Atermna ma al'so be
called a rmdervlumsestba;t ion, a user equipnment (UE), a wireless comunication
device, a subscriber unit, a handset, or some other termnol ogy. Each

term nal may communi cate with one or possibly multiple base stations on the

forward and reverse |inks at ]Pgm&l) TfONSsinplicity, FIG | only
shows data transm ssi on on the reverse nk reverse link transm ssion

froma gi ven0028]m nEle Mrch“gaemma:jﬂasseu&ﬂdtm téshmm‘sbryva@,?hs dnleb(ﬁlﬁgl):, may

al so berecelvedb t her. bas sta ns (s ed |lings) and
represent ift@Fe re‘ﬂE%“PB“? mexgéggeggrhg%%d@ed Wﬁg‘fﬂ%e@pﬂ’?ﬁ shows a
cell 210 witig name@ssﬁﬁyft@wc&é@@ed 28 padTerr@lg} advatifage&SidCdver ORECenMoRirh @i

provi des communi cation coverage for a particul ar geogr aphic area. The
coverage ar ¥ dgfigsach base station may be of any size and shape and is

Lypically . qRBsldenin@nsVahaup LAGRY’ Sl erbalcadioilal 196 and

so on. To i capac ase’'s | on coverage a
partitioned Systemn b3l inclabes samhbersqf basegstations 110 that support commumcatmn 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, a subscriber unit, 2
handset, 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 simplicity, FIG. 1 only shows data transmission on the reverse link. A reverse link
transmission from a given terminal to a given base station (shown by solid lines) may
also be received by other basc stations (shown by dashed lines) and represent
interference to these other base stations,

[0027]) FIG. 2A shows a cell 210 with three sectors 212a, 212b, and 212¢. Each
base station provides communication coverage for a particular geographic area. The
coverage arca of each base station may be of any size and shape and is typically
dependent on various factors such as terrain, obstructions, and so on. To increase
capacity, the base station coverage area may be partitioned into multiple sectors, e.g.,
three sectors labeled as sectors 1, 2, and 3. Each sector may be defined by a respective

antenna beam pattern, and the sectors of a cell typically overlap at the edges. A



three sectors | abeled as sectors 1, 2, and 3. Each sector may be defined by
a respective antenna beam pattern, and the sectors of a cell typically
overlap at the edges. A WD 2005/122628 PCT/ US2005/ 020180 5 cell/sector may
or may not be a contiguous region, and the cell/sector edge nay be quite
conpl ex. Fovosiospd2s2si ty, each sector may be nodel ed by a&gTivdambiodesséagon, and
the coverage area of each base station may be represented by a cl over | eaf
of three ideal hexagons centered at the base station. [0028] Each sector is

typically served by a base transceiver suhsyst (BTS) . | eneral, the
term " sect or®elLSEHOTEIEST ey 1Pt EGTS"%‘H@PB‘PS TeFQ ’@ng}eafﬁ@%%\‘i’%rae,%gﬁlgﬁ§ﬁﬁ AN on the
context in Vdpiext NRorl @pldis, E&ﬁqgectgphm? beaRbdIddziof art fdeal héxago3 bad theor al |
sectors of that «cell are typically co-lTocated within the base station for
the cel|l. Foeveiagppiesiof pach; hase satior miay bairerjesgnisd by sloyer lea{of threpridephse
station" is Leal h a fixed station that serves a cell
and a fixed %?%ggaﬁ{gfﬁs%%%%g&g@@%ctor. A "serving" base station or
"serving" sei@028] i sEahesevtot s typically sertedrbyl a1basedeanmagivier stbsgstefi KBTSk r s
"termnal" and ‘user" are 3} so ed i rchangeably herei,n. [0029]. The soft
handof f t ec e g’ecf@’%’brﬁ"ﬁt% %Féﬁﬁtowiy‘ﬂ?ég c%?ng/eaqr%Sgpen W& at i on
systems. Forcogtedf infwhich the3émi i Gbed, (e a sédi@izde Selt, tReBTSOfor AN sédiérb 0pdanl
Frequency Division Miultiple Access (OFDVA) systemthat utilizes orthogonal

frequency diSelgrptypirglly corlecated gvithirtheybascoptaigneior ghetgelle Kpr simnlicity.dadhe he
overall sy Ldi- b ‘ of . #

subbands, m%gwggg%gg&’ﬁtgﬁn?éﬁy to aosn I‘sol%%% ?%hggggfraﬁﬁlg%?%?{m
frequency chhatretvss azall asd adixed Btatihn shabbemes 4 sectoas Fotideatingl’ base ktatiom espect i ve
sub-carrier that pay be nodulated.wi th.data. [0030 ers wW.th.different
channel condi*ti 5i%s SHaSF B 8“%?”5@ W?‘Eﬂtaetmlﬂiﬁgﬁﬂﬂ%ﬂ{catte%l eﬁ%{?@%\ﬁfmfﬂaé nnel
condi tion fofus@aak dsdaikedinerd@ngidbytbefeired by a carrier-to- interference
ratio (C/ 1), a signal-to-interference-and-noise ratio (SINR), an energy-per-
chi p-t o- t ot al09%i seThesef hapdafhtechpigues desqribad Bereis: may dien usedofog XABES) | ot
power, and/ QomnRRhiEt | I | égﬁlh e I | gth is
the ratio 019('r 0t he re(t:lg_l?l sgsgcn%b%td%%\eﬂ?ésgg t éﬁégoa{é;?é\sﬁﬁeg?f? g%%géﬁgpi S

of t en ref er rBdquencraDivigmamduliple AcceennKOTDMA) systera thaty Silixks @rthogomkl pi | ot

strength forg] erving sector, e u a J.ow channel ain f its
servi ng sect%?qhgrﬁcgl %Iyls‘nl gﬁgﬁlﬁﬁémgs@lnw i ﬁ%@eﬁ%ﬁ%‘é&y Raﬁ@g&s g?e?veﬁag{/ be
| ocat ed anyvdystems bandwidth imtseaiirdber DO{N) érttogonat eluent P stbattisaivhich @res@gst or

edge. A weak _user typically transmts at a high power level in order to
achi eve hi ghrgferr tgrasipngsy sub-carners, bins, frequency charnels, and so on. Each subband is

associated with a respective sub-carrier that may be modulated with data.

[0030]  Users with different channel conditions may be distributed throughout the
system. The channel condition for each user may be quantified by a carrier-to-
interference ratio (C/I), a signal-to-interference-and-noise ratio (SINR), an energy-per-
chip-to-total-noise ratio (E./N,), received pilot strength, received pilot power, and/or
some other signal quality metric. Received pilot strength is the ratio of the received
pilot power to the total interference and is often referred to as “geometry”. A weak user
has a low SINR or weak pilot strength for its serving sector, e.g., due to a low channel
gain for its serving sector and/or high inter-sector interference. A weak user may be
located anywhere within a sector but is typically located at the sector edge. A weak
user typically transmits at a high power level in order to achieve higher SINR at its
serving sector and thus causes more interference to other sectors on the reverse link. In
contrast, a strong user has a high SINR or strong pilot strength for its serving sector and
typically causes less interference to other sectors on the reverse link.

[0031] Restrictive reuse can mitigate the deleterious effects of interference caused

by weak users on the reverse link. With restrictive reuse, the weak users are allocated



serving sector and thus causes nore interference to other sectors on the
reverse link. In contrast, a strong user has a high SINK or strong pil ot
strength for its serving sector and typically causes less interference to
ot her sectors on the reverse link. [0031] Restrictive reuse can mtigate the
del et eri oudV@pOEER28280f i nt erference caused by weak usePETEHN2OHE20Ever se
link. Wth restrictive reuse, the weak users are allocated WD 20051122628
PCT/ US2005/ 020180 6 subbands that are drthogonal to those used by ot her
users in nei ] c t a?@g- [ d t hese
ot her users.sgggag' rlﬁgltt ?’%e&‘ra{ggglzﬂgﬁ tt%ggkl%g ttw;é\tpgr erelﬁglgi%‘kgﬁége?g\%g?&s&; i nk
by bandwi dt hwgad tthwsl cdusadb nigterfareeccto thesd othenmskrs. a Rustyivting revsakmitigges (whi ch

are typically strong interferer 0 fhe upused. bandwi dth i t he

nei ghbor i ng %@Eftl"iﬁf’%eﬁgoﬁe ?rrF%etr?e\/ﬁz’]f é’gs%"ﬁglyfﬂ%é"%ﬁagaqﬁg &yt SFnpthed of
unsect or i Zedas§ighihs wask Rt (wlichrStypivall e Qrmg stterf@brs FRAROtMEEIbEAWidR ifFor
clarity, restrictive reuse is described below for an exenplary system

conposed of tBe geighberingepactors. Rastetive-reuse 2BYsho Heeda frresystepts fopineead; pL cel |
| ayout 250 V\ﬁxfsg:ﬁ@r?z%@ %}1?%“%11 %E'Qgsteﬁ?'daﬂlgﬂ&ﬂe&egec%ﬁz%d ?egé/..echlrea&?'t. f three
For t I t ch tor | e

hexagons. 'S ce ayout, e sec S surroun in the rst tier
(or the fir stestrictivg)redsy isdestrired belowt fomancexemblahesystinf dosypessd of 3-sedthuesllseach

sector 1 is oun i x sectors 2 and in t fi.pst ti.er, ea sect or
305 sur rouREA by PG st 8 Sefiplirdmifeet ok 20 4 4pch SettpF Bl ea by
six sectors Beiflodeled bPIRvel RafdT it Dek4pend. Bér thizdellilgfouy, Raslesse®r iach
sector x is assigned a usable subband set (denote U.) and_a forbidden

d as .
or unused suBEapeeddn thedisgiticy (‘_éFsthF.ﬁrit.m’ﬁ)ebY $rSn glaké’_fe ﬂF‘éidﬁgef@lﬁlUbands
that may be @l s06eh eidrQ ¥ s&rsunlict Wﬁx S&E05 and ?ﬁh{hgrﬁ?ét‘iiﬁﬂ'}achsého?@ ai ns
subbands that are not allocated tothe users in the sector. The usabl e set
and the forbimdueied dysixfsectorsdoind Seadmactnsectond issugowded by sitiss¢toisitand 8. t hat no

subband is | udegd I n t he.usahl e set for each .sector SO
overlaps t hetop(s)ir]bi ddeff’ g@? &?r&%ﬁ %falg%mg%v%gﬁﬂsoer ieﬁcg' %egg“foxr 1S PRE"of B’F% en sets
for multipl esubbingRbiqGéntgedsBAl,Pas] Afybidded@r utnsed hitbandldee (deasted ad Fl).eTigh sect or
may be al |l ocated subbands fro&t{jhe u aghe set as described _bel ow. [0034]
FIG 3A shovisadlesetsAntaing gybbandsethqtippaybe sllacated p uses iothe sertrin The fabigden

subbands, Whiggfnfil BRI thabite Fdt allbcatdie theduserd iff telse @6t ThewOMiddchgn! | N

total subbands. Each of the three forbidden sets F1, F2 and F3 I's a subset
of the full etforbiddgn setforceagh spctor: afe| orthogdnat, orcdisjoit .in Rhat noheubdgednd e shown
in FIG 3A f.onhi.dden a | t ch _of the h t
b e oF R 58 B KBRSl B ot U e L

each neighboring sector. The forbidden sets for multiple neighboring sectors may also

overlap. The users in each sector may be allocated subbands from the usable set as
described below.

[0034] FIG. 3A shows a Venn diagram of three overlapping forbidden sets of
subbands, which are labeled as Fi, F, and F;. A full set Q contains all N total
subbands. Each of the three forbidden sets Fy, F, and F; is a subset of the full set Q, or
FEcQ, FcQ, and F, cQ. For the example shown in FIG. 3A, each forbidden set

overlaps with each of the other two forbidden sets, and an intersection set operation on
any two forbidden sets yields a non-empty set. This property may be expressed as

follows:

F,=FnE#0, F,=FnE«£0, ad F,=FEnE=06, Eq (1)

“

where “M” denotes an intersection set operation;
E,, is a set containing subbands that are members of both sets F, and F, ; and

@ denotes a null/empty set.



any two forbidden sets yields a non-enpty set. This property may be
expressed as follows: F12=F, nF2*O, F'=F, nF,*0O, and F2, =F2nF3 x0, Eq(1)
where "n " denotes an intersection set operation; Fry is a set containing
subbands that are nenbers of both sets F. and F,,; and O denotes a

nul Uenpty 3 2005022805/ 122628 PCTI US2005/ 020180 7 For @eCTiuszoeso20umoi | i zati on
of the avail abl e subbands, the three forbidden sets may al so be defined
such t hat there is no overlap over all three sets, which may be expressed

as: F123=F F3 0....E C |t| nsur hat each
subband is u ‘e"oc e’ﬁt“upéag’i’f‘ o§ @’g‘?q’g f"&f(ﬁg@f é’é&ﬂéﬂ{ﬂe %5?1 sets
Ul, U2 and l&ﬂﬁ@ds&ﬁ tﬁé@ﬂf&ﬂsh@%@d‘la?fbv&m thiRe eéts, vttﬁahmdﬁwe@mmm. sets FI1,

F2 and F3, respectively. Each usable set U nay be formed by a difference
set operation between the full set n and the forbidden set FF, as_fagll ows:
U =S2\F1, W2 =QE2=FandWB=8AF3 , Eq (3) where " \ " denot esE®H(2)
difference set operation; and U, is a set containing subbands in the full

cet Ot Ay ol ) PR OSBRSS Mol BR D L o

exanpl e, secj0ess]l ndjirebashisiubbarl seasly, ¥, and Usinayie fofz@dfdlmddfdm thetthred
sector 2 nmay be assi gned usable s t U2 and forbmgden set F2, pd sec or
may be assi gffERiddeaay g'éa”géFtS@&% Far I5FREGRYFLS cEachuisalis sef Wmppbe

knowl edge of y{ hgifrefet Dicl IRatimlvatAea ¥R s&t ) Rl Gﬂ%fﬁd&n%&%,%%llomus
sector | is aware of forbidden sets F2 and F3 assigned to neighboring

sectors 2 and 3, sector 2 is aware of forbidden sets F, and F3 assigned to
nei ghbori ng sect oMg=0dhd 3U,amfd\Eectand 3U,=@Miy e of forbidden sB1@) Fi and
F2 assigned to nei ghboring sectors | and 2. (0037] FIG 3B shows a Venn
di agram of the usgh| e set a55| ned tp sector 1. Usable set U (shown by
di agonal hasWSFf@)ﬂlrﬂ?P?fB%%y’gefenﬁ? et AReraiionHIng subbands except for the

subbands in the fgrzl?%gﬁe?@t)lﬁﬁhmgtsubm&%g&_ et 3% BAWSR &pgé_di agram of a

restricted set Ul r 0SS for sector stricted set

Ul.2 contain bbapds ,i ncl uded.in th the sabl e set U r sector 1 and
the for bi ddeft’@@[ F2he firee; srcfoss mzeﬂcg% gtof (g g@ﬁﬁ)&ﬁd@@%@mﬂ%m&eﬂr ofet F2

are not usedyfayleSBCindr forbiddeR SetS P 8XUAp1d, Redt&iST Maf bE dsshitled Wlabte P UNALJ CauUse

forbidden set Fy, sector 2 may be assigned usable set U; and forbidden set F,, and sector
3 may be assigned usable set U; and forbidden set F3. Each sector has knowledge of the
forbidden sets assigned to neighboring sectors. Thus, sector 1 is aware of forbidden sets
F; and F; assigned to neighboring sectors 2 and 3, sector 2 is aware of forbidden sets F,
and F; assigned to neighboring sectors 1 and 3, and sector 3 is aware of forbidden sets
F, and F; assigned to neighboring sectors 1 and 2,

[0037]  FIG. 3B shows a Venn diagram of the usable set U, assigned to sector 1.
Usable set Uy (shown by diagonal hashing) includes all of the N total subbands except
for the subbands in the forbidden set F;.

[0038] FIG. 3C shows a Venn diagram of a restricted set U,.; (shown by cross-
hashing) for sector 1. Restricted set U).; contains subbands included in both the usable
set Uj for sector 1 and the forbidden set F; for sector 2. Since the subbands in forbidden
set F2 are not used by sector 2, the subbands in restricted set U,, do not cause
interference to sector 2 on the reverse link.

[0039]  FIG. 3D shows a Venn diagram of a restricted set U)3 (shown by vertical
hashing) for sector 1. Restricted set Uy.3 contains subbands included in both the usable

set U, for sector 1 and the forbidden set F; for sector 3. Since the subbands in forbidden



interference to sector 2 on the reverse link. [0039] FIG 3D shows a Venn
diagramof a restricted set U _3 (shown by vertical hashing) for sector 1.
Restricted set Ul _3 contains subbands included in both the usable set U
for sector 1 and the forbidden set F3 for sector 3. Since the subbands in
f orbi dden \W® 2993726282628 PCT/ US2005/ 020180 8 set F3 ar @CRAB20488918y sect or
3, the subbands in restricted set Ul.3 do not cause interference to sector
3 on the reverse link. [0040] FIG 3E shhbws a Venn di agram of arestricted

set U -23 (sh S Sehlds L R trlct 23 _contains
subbands i nci® 93420&%(510? equg%\bsle%mr ,sﬁ%'rm sec gtr%mfd ste T’orabL%‘d(éaﬁlseset F2

for sector thmﬁbnbmséaémddmarmtseﬁakfor sector 3. S| nce the subbands in
f or bi dden se 2 a F3 are n used b ectors pec t he
subbands in tﬁgéfrl c?"é‘a 3E: shoys Ve “’r%?’xegﬁ?émcﬁtdéﬂf i@\é’“’ﬂ"g’ Iﬁ'gﬁ 2 or 3
on the reVefo?%edtér”i‘ Rl&ﬂ@tl& s&SUSH QbMaind sibiERls iBBuldy ﬁhulﬂ@ u%{’_ble ki reptricted

sets U-2, U .3 - are different subsets of the usable set U for
sector 1. Re@morét@d fs@t@%ﬁfz fwegoawthgirblﬁ#}l st Fj fﬂfmorf?orswe%tor 2,

and restrict
i 1o nnBe i8R teiddis SRR bR o TYuR o U5 7 80 3 SEERAIAH. | [
sectors and theaubmndein restrioted clat Ulngsdb mtcaumamtemrehoer teskctof ot B @udbt set s

in the first coltlj of Table | are described below Table 1 Reuse Usabl e
Subband Set sTMESE 'g{l)tion Set (1) U, =12 \ F, Usable set for sector 1 L 2)

U-2=U n ﬁw4ﬂ F2 A sﬁfwnﬁlﬁ@)s E%ﬁ%tﬂ'ﬂﬁ%sﬂ%t&chsdﬂ@Ul gL TRd engand O
sector 2 L, 3) U, - n F3 = F3 \ Restricted set with no

, F3
i nt er f er encediffgregbaubests Sf thg yable setdd 1’§@2°fvli t Restrictednsets Ver. dhoaandd2gect or s
L 23 U223 t f
contor 3 (o, mpy bpgorihelfprhebiop 2, indestlotha SEPD, L Uiadnd U lndy b BRATPEL 1 OF

i nt er f er encesdetor Seint siunilar magher.3Tabl2- Blists tlfb usable aind ré@risted Béls for) tha three
Restricted set wt o interference to sector_ 3 L A 3),, U243 FnF3
FERF Rostr i cretpriint G paes it RRER fiese St S tipet s The et sdt'n die Bt

column of Table 1 are described below.

Table 1
Reuse oo
Set Usable Subband Sets Description
D U, =Q\F Usable set for sector 1

1,2) |U,,=U,nFE =F,\(FNFE,) | Restricted set with no interference to sector 2
1,3) |U,,=U,NnF =F\(FNF,) | Restricted set with no interference to sector 3

Restricted set with no interference to sectors
=U nE NnF =F nF
Qs 2: 3) i-23 2 & 3

@ |U,=Q\F Usable set for sector 2
2 1) |Uy, =U,nEF =F\(F NF) | Restricted set with no interference to sector 1

2,3) | Uy =U,NE =F\(F, "F) | Restricted set with no interference to sector 3

@,1,3) |U,, =U,NE,NF =F NF lllf:giu;cted set with no interference to sectors

3 U, =Q\F, Usable set for sector 3

3. 1) U, =U,NnE =F\(FNE) | Restricted set with no interference to sector 1

(3,2) |U,, =U,NnFE =F\(F,nF) | Restricted set with no interference to sector 2

3,1,2) | Uy =U,AF AE =F E, lliztxz'icted set with no interference to sectors




z -1 31& (3) U3 = S2 \ F3 Usable set for sector 3 (3, 1) U3-, = U3 n F,
F, \(F, n F3) Restricted set wwth no interference to sector I (3, 2) U3 2
U3 nF =F\(Fr)F,) Restricted set with no interference to sector 2 3 1,

3
) U3-12 Un Fn F2 FnF2 set with no interference to sectors =3 i =2
&2 WD 200%YAZ@§PB6WBCTUUS20 0 510 20 1 8 0 9 [0042] EathATHE0§HP20480( where X
1, 2, or 3) may allocate the subbands in its usable set U to users in
the sector by taking into account the uskrs' channel conditions so that

reasonably g per for ma _achie for Sels ector Jray have
weak users @quel I{E%g' S&¥ P'(')‘Fl § ge g?maﬁﬁti%#‘t tg'gg't‘e ARyt i uts%é
subbands 1 n {ef $5 UsaerEirSRk secu,r bwatartgqnﬁ)tdceatﬁt Hfé%%é’s’adﬁgnﬂ'gwor@llﬁdﬂﬁ% fhap Ubbands
inthe restrictéd sets to the weak users. The weak users are thus
restricted t@affillaigbodpérhmmedscetat bedchienal foratichsery. Sﬂabgjnlmylhage sesit or s.

For exanple, a givep user u in gector x be al ] pcat ubband from
usabl e set Lysersppm{gg@,ssqgoqgglsat@e%gﬁoqxdng %gatﬁla%o4“ £ &% éﬁ‘ AR &S pgp ?es(?t or vy,

wher e * X tdaem? YR &g ttegaaﬁdbﬁaer] @tﬁqbﬁgp%mtsm%%tsbﬁ th 3Rd (el ed set

Us y = U, user u s er dee to cause high interference to

sector z, Weﬁ ZTHe Wel0dsers hrcythus réstiffedu@edertain SMYarld thitl £€ abedse@ubpands

fromthe restricted set U_n=U _nF nF , f0043] FIG 4 shows an

exanpl e for MgMBPRRE 895EOrY. HFQE @xH1apIE Ik USEIh HNGCBY Map be allpeated fublagds | n ¢ hj s

exanpl e, the t t. ch
rOin uQ%é 5 ut)tg gﬂfsteﬁl} % Rl bt QREY ht 19te§?etgﬁ§but£8§sect¥t g’hh'{if' &

group cont ai n| ng at are givenn where Q

2 1 and L1, Forhidden, gbﬁﬂ&%aatut%mm%&mtmtt and BLAE i fie each

group. For bi n set nt ai ns subba , L +2, and 2 + 2 I each

group. Forbi gdep 1§ﬁ51hefd%eﬁn@&‘i@éaﬂ§e lﬁgl?hﬁ&%'i"en%e td-dektor @“Qh&é*z?ﬂc An§ach gr oup.

Set F12 then contains subband 1 in each group, set F13 contains su and L+1

in each grouhen adedlx sy bedBocatudisabiands Roth Banestdttedse? U, edgr o, (0044] In
general , each forbidden set may contain any nunber of ‘Subbands and any one
of the N tot h)l)4$]ubb£lﬁs4 skeany) zmcetxampletﬂoefarmngmalﬂnbsfcshdm subbagusatsiins (1)

and (2). To_obt r ency. di.ver h forbidden _set_ nay contain
subbgnés t akBnand m tg u?‘é“%]ﬁe{%erﬂz taf é@ﬁﬁ%&ﬁﬂ’s : gd’ﬁfﬁa&@g‘%‘% "té‘gblh
f or bi dden setacwup%oﬁ%ﬁ@tﬁgsmm m@&eag]mq&ﬁtééromxgﬁg i, %mere( %lshom In

FIG 4) or in a pseudo-random manner. The three for n det's F2 and
F3 may al so & defli. nBarbwdde seiy; cuiiist subbardy a( 1121, ddde2L.+1 in each group.

Forbidden set F; contains subbands 1, L+2, and 2L +2 in each group. Forbidden set

HEeNII

F3 contains subbands 2, L +1, and 2L +2 in each group. Set F;; then contains subband
1 in each group, set Fi; contains subband L+1 in each group, and set F;; contains
subband 2L + 2 in each group.
[0044]  In general, cach forbidden set may contain any number of subbands and any
one of the N total subbands, subject to the constraints shown in equations (1) and (2).
- To obtain frequency diversity, each forbidden set may contain subbands taken from
across the N total subbands. The subbands in each forbidden set may be selected based
on a predetermined pattern (as shown in FIG. 4) or in a pseudo-random manner. The
three forbidden sets Fi, F; and F3 may also be defined with any amount of overlap. The
amount of overlap may be dependent on various factors such as, e.g., the desired
effective reuse factor for each sector, the expected number of weak users in each sector,
and so on. The three forbidden sets may overlap each other by the same amount, as
shown in FIGS. 3A and 4, or by different amounts,
[0045]  The usable and forbidden sets may be defined in various manners. In one
embodiment, the usable and forbidden sets are defined based on global frequency

planning for the system and remain static, Each sector is assigned 2 usable set and a



anount of overlap may be dependent on various factors such as, e.g., the
desired effective reuse factor for each sector, the expected nunber of weak
users in each sector, and so on. The three forbidden sets may overl ap each
ot her by the sane anount, as shown in FIGS. 3A and 4, or by different
anmounts. [ OOAFPSTR628usabl e and forbi dden sets may be dePCH@E2G0H29E0 ous
manners. In one enbodinent, the usable and forbidden sets are defined based
on global frequency planning for the sy8tem and remain static. Each sector

i s assigned usabl nd a. 122 PCT/

f or bi dden se fbl‘?%f)ﬁgt’ fo?né]s ?}%ge[s%cgétgesgtggg% gscgse%gaggg%iagtg@%g%ég@%%a u%ﬁ’}aer eafter
uses the usadderestritwdd rseist r inCimthes ehbodibengnbd heable amdb dorbidden séthenayskdl e and
forbi dden sets nay _b dynam cal | y defined based.on_ sec¢tor | gQadin nd
bossl bly ot HomaPANY feinel scdisher BagiE opd PBTIME AUELiEciET B BEE or nay
be dependent @ forbid@ed) STIBF efth JMEBK mid§ Vedepéhdemtord R AunMer S Wtk Sserditi Ch nay
change over time. A designated sector or a system entity may receive

| oadi ng i nf oreighbpaRg sestory avhieh may chmpesover Eimen e tdseisuaeth BetrrAa 2 $¥steml dden
sets, and aséllti% gfa?%et?&@e? 151916 fnforitlil For ViHoUE seABRL Qﬁﬁnc?’ﬁ%g éagfen%nd the

sectors nay S er-sec nmessages to negotiate’the usable an
f or bi dden sebshiddefG46]anEasdigntbe setsrimthdeectass do ivettandther ¢erbadithentibhelecoes t hat

contains the servin sector for the user as | | .npon-serving sectors
that may obsBRVEAPHF-FROLRrPIPERIRcRPEReREaRlE e OHATSFS: ng sector i
denoted by bpb4éjacedachnsket RA§ Hel aestidt@Kvithh to6se” sBUMBt SéHtainsT R RS Er Vi ng
sectors are denoted by normal text in the reuse set. For exanple, a reuse

set of (2 1,segipr furibe dsergecydl 2pnoseseRdng metage that mpysebserye highdinteelereasss 1 and
3 bei th - - i : L
"nvari ous R BPL, 1048 SR Setdl 'S RARET B ol ShP L e T T

one e € non-serving sectors for a
gi ven user urenseeset.d@he noh-nedingasadrsame deroted bye nerurab hexn s theardeselsgt. uSer u f or

different sectors. Each s r ically transm,ts a.pilot on the f.orward
ke i oh gt A Taee sot 9T LA 3 ol spoloriZ BHIREIne e, sechor A sftors 1
estimation. 444e3 beinge S@RdeeVing Séctdds.| The nbh-3aSiHgt Se@Brsbayp 86 ldetetminédid he
system and neasure each detected pilot. User it may conpare the pil ot

measur enent Y3HPULBAMCHet ect ed sect or agai nst a power threshol d and add the
sector to t eus | I byt S ds; I
[fg%] B 86L drfbddfificn! i H@@ﬁéﬁf@%ﬁ&#% Bivkl] CusBO ¥ "are

t hreshol d. I n anot odi ne non-serving“sectors for user u
are det er m ndetermingd ddsadnorapildt autaswretheste tmade ibytwweme doif diffetesesectors, TRachact i ve
set contai ”Sseé‘t'oi ty%ﬁ:%ﬁﬁ) {:rzsmsul]tes‘ta pilot on the forward link, which is used by the terminals for
acquisition and channel estimation. User u may search for pilots transmitted by sectors

in the system and measure each detected pilot. User u may compare the pilot
measurement for each detected sector against a power threshold and add the sector to

the reuse set if the pilot measurement exceeds the power threshold.

[0048] In another embodiment, the non-serving sectors for user u are determined

based on an “active” set maintained for user u. The active set contains all sectors that

arc candidates for serving user u. A sector may be added to the active set, e.g., if the

pilot measurement for the sector exceeds an add threshold, which may or may not be

equal to the power threshold described above.

[0049] In yet another embodiment, the non-serving sectors for user u are determined

based on pilot measurements made by different sectors for user «. Each user may
transmit a pilot on the reverse link. Each sector may search for pilots transmitted by

users in the system and measure each detected pilot. Each sector may compare the pilot
measurement for each detected user against the power threshold and inform the user’s

serving sector if the pilot measurement exceeds the power threshold. The serving sector



are candi dates for serving user it. A sector may be added to the active set,
e.g., if the pilot neasurenent for the sector exceeds an add threshold,

whi ch may or nay not be equal to the power threshold described above.
[0049] In yet another enbodi ment, the non-serving sectors for user u are
det er m ned WOEFW26M pi | ot neasurenents made by di ff er eRETABWOHI28100r user
it. Each user may transmt a pilot on the reverse |ink. Each sector nay
search for pilots transmtted by wuserslin the system and neasure each

detected pil pt ach sect cO t he ur ene) ach
det ect ed use ﬁﬁgﬁ &t n{aﬁéﬁﬁlo%yseftﬁgp@ﬁﬁaa eé@@ﬁ%ﬁ% mem 8 E?/l ng
sector if th@epsfemesﬁeasurerrent exceeds t he power threshol d The servi ng
sector WO 200511226 PCT/ US200510201 11 for each user t hen, add
sectors that03%Ue r fRatharie 5&% %‘P'FB'L’ QXIS ECP f?‘H&"“ﬂ gdetempigele set .

[0050) In yefasaloh B ebsi@sHPAR IR Yor udeh . "I%PSé‘iﬁdﬂ élgiséﬁﬁhﬁ&%efdéﬁmkté&ﬁsmg are
determ ned based on a position estimate user u. Thé position of  user u

may be esti nearioys esition dotgrmipationptechniquen syeh @g,ne- EatGlgbﬁltleﬁlSmﬁ’h@ﬁe%YSmh as,
e.g,, G obal f
Tr?l ateratio%&?’ialg{%m wﬁﬁﬁ ar eL no@ﬂhat?ﬂ%ﬁgrﬁ@&%ﬂ?‘f%lﬁﬁ{eﬁﬁécﬂo@rw ng sectors

for user u n‘mgeka sde/ammuom&obmedmbb deteymiinéd based ersthiepasidon estimatesfer u and
sector/cell |ayout, infor |on&fL0051 Several enbodi nents for determ ning
t he non- serv\‘sﬁé u and-seglor/og have been described above. The

non- servi ng RASIOr S S&RYal dnbediRRnEabeiditmiting heXidAServinPHRRES fR REOIsePased on
ot her neasurenents. In eneral , the non-serving sectors may be determ ned

based on f orbavedeen descrbed Bbeve. e%@ BeN-$erviRe ReStess Mayaisodbe detgmingd ig pther and
reverse |inkg Ry {ho /R DRI difer %ﬁ@&hﬁﬁ&cﬁ g%eﬂééﬁf e Yont@R%nd SLks A@et hi s

case, a strong pilot neasurenent en’user for given sector on
t he forward bé ddtermmmdabased omﬁdrwesi hﬂk@ldiomee\&metluﬂc medshremensi \7Ié1esfom\carrg

interference fromt user erse ershl | n the
Fouse et magpsva Tt P e fr BepRiEeH er I R P 0% S T ar e
al so used t ostelagdpelet MbSurmRENinadd by Aighich RE@TEEa QRER sWAsk orbthetf&ﬂwam?mﬂ@r
sectors on the reverse |ink. [0052 ach user may receive pilots fromone or

nul tipl e sectyprly &flp ligsythayi tb%ﬁ%t%wgh{cc@lhﬁ stieRg idqriegance Heoms theowrge 6t thecei ved
sector as tNgvagd MHARE! Ambds ﬁ{mmﬁsc%my%%'cﬁ fmfhed 864l lon Bfard S 1O
strongest received as the serving sector 'S ma e case, e.qg., if

t he strongeshnk measineednsewhioh areralscoused ededste thngtmuntemfemcﬁ‘dreﬁ&cdbeervahve t he

by the member sectors on the reverse link.

[0052}  Each user may receive pilots from one or multiple sectors at any given
moment and may select the strongest received sector as the serving sector. A user may
also select a sector that is not strongest received as the serving sector. This may be the
case, e.g., if the strongest received sector and another strongly received sector have the
same usable set, or if the pilot measurement for the strongest received sector has not
exceeded a delta threshold to switch serving sector. In a well-designed system, a weak
user should have a moderate pilot measurement for at least one neighboring sector to
allow the weak user to be handed off from the serving sector to a neighboring sector if
necessary. Thus, the reuse set for each user often includes the serving sector as well as
at least one non-serving sector.

[0053] The reuse set and/or active set for each user may be maintained by the user
or the serving sector. A given user u may maintain and update its reuse and/or active set
based on pilot measurements for different sectors. User u may (e.g., periodically or
when requested) report its reuse and/or active set to its serving sector. The serving
sector for user # may also maintain and update the reuse and/or active set for user u

based on forward link pilot measurements made by user u, reverse link pilot



sanme usable set, or if the pilot nmeasurenment for the strongest received
sector has not exceeded a delta threshold to switch serving sector. In a
wel | - desi gned system a weak user should have a noderate pil ot measurenent
for at | east one neighboring sector to allow the weak user to be handed off
fromthe sav@egizerst or to a nei ghboring sector if nec@sTAISO5THIg, t he
reuse set for each user often includes the serving sector as well as at

| east one non-serving sector. [00531 Thd2reuse set and/or active set for

each user may be nmai nt ai.ned t he use or the, servi sect.or. A given user
i mmy e nt aASSTEREEAde b ALoren) See o e fe o 4 B 0 O RIS e e

nmeasur ement srehéii pilotf messfitinesB Cratquestioeiddldrdppyet (mfentber, AN the Abrvitlgl séctof  When
requested) report its reuse and/or_ active set to its serving sector, The

serving secmay make thgdesisign taypdatedhe reapeand/as aghing sghangk send the updatedselish/ or

active set fgr r bd K ; Hfnent by user
u, reverse |f|3n'1?&;'§|18¥5“ V\%&%g%ﬁ&%%%&g&g@ﬁ%%%%ﬁ%%@g%%&2 neélzeuﬁ‘qne ts made

by di f f er ent sestor awt may e used for restrichivel ratise and. soffdandof&inpl e, user u may report

Py ke ¢ hel00eA) o; BiG; S G, o Befie diBbuih BT oty AR e, OGRESE P, o '
updat ed set ( settord. dntisi€éxaniple, uferdriy loestedneat e niiddis &f settbrdrand Gihs ¥ feuseedet
information is av%i | abl e at .t he se{)‘:\’/‘.%ug%B sector and g&é be used fo

restrictive PeldseUsmid 18 dacpted aradhe bptveegsseators |y 3aﬂfﬂé"x§i‘ﬁ’ﬁl"€ﬁ A

di stri buti onaRfnak QYEustS&I% (1, 3).AUSrSE fcalRl n&f IS bous &Y Bbtveen Sectdd § akacanl e,
user 1 is |located near the mddle of sector 1 and has a reuse set of W

User 2 is | odaf differeptgells Aeanddiiaribalso hnstaveusn sgaf (b33 Userrfuis docgted nkar thesne cel |

A and has a (2],E i | near the boundary

bet ween sect%‘;rugﬂﬁg?lgécmg;ld |g%gg§¥£§§ﬁs§t%%ﬁ%%g and al so has a reuse set
of (1, 3). UWesSY i Ustror it sltbcatedsuibands inousaslarsyt Uf bsaaseoits rebise getdndl)3 and
has a reuse set of

1, 3)..[00551 User I is | o ed subbands | n usable
set U, becaus® P?bﬁceﬁféijls‘étmf L“]C‘?ﬂ"!‘al 19, ysable tﬁ%‘ég}zea"égﬁh T §eglop; aB‘{' Bhogonal
to usabl e sefespddBveiGisddd dafses HREiGERce o MRGixheighb Seblo¥eed dhd Hhe firsfauses

I%g,?orln sectors 2 and In the first tier

interference to the six nei )
around sect otierjaround\gscter 1. tHeweyen dhe ameunt of dnteréerenceccapsed ousey 1usasr bel may be
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the subbands in its forbidden set F3, users 2 and 3 do not cause any
i nt er f er ence(l; 3). SHntesectdr 3 Geesmotiuseshedubbands axitsiitidded seti Iy, neesst 2 angdt db set

not cause any interference to sector 3. User 4 is allocated subbands in restricted set

U, =U;NE, N F, because its reuse set is (1, 2, 3). Since sectors 2 and 3 do not use

the subbands in their forbidden sets F; and Fs, respectively, user 4 does not cause any
interference to sectors 2 and 3.

[0056]  Restrictive reuse can thus mitigate interference caused by weaker users
(which are typically strong interferers) and thus generally improves the SINRs for users
in the system. Restrictive reuse may also reduce variation in SINRs among the users in
the system. As a result, improved communication coverage as well as higher overall
system capacity may be achieved for the system.

[0057]  Soft handoff may be used in conjunction with restrictive reuse to improve
performance for weak users on the reverse link. Soft handoff on the reverse link may be
achieved via coordination among the serving and non-serving sectors. Soft handoff
with restrictive reuse may be implemented in various manners, and a specific

embodiment is described below.



U,21 =U n F2 nF, because its reuse set is (1, 2, 3). Since sectors 2 and
3 do not use the subbands in their forbidden sets F2 and F3, respectively,
user 4 does not cause any interference to sectors 2 and 3. [00561
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in SINRs anong the users in the systen1 As a result, inproved comrunication
coverage as well as higher overall systdm capacity may be achieved for the
system [00 of t ve
euse 1o i MOl RGOS ek TP GdgaBt of £ pRRE IR JelBltd Oy p SR
handof f on tﬂoen m\r&sseeﬂ i The tnmynd:leearelmh ifevmlbpts/ransmataddinnthe fma&m&gb)t he

serving and non-ser sectors off Lt h, o use may be
I mpl enent ed SeROPa txlu ﬁtﬁlﬁlhg}egsurﬁsﬁe deQ pfﬂ%s a%nﬁ%e&gﬁesr %t%ng dree§ & Tbed
bel ow. WO 204biois?BoeR 6P/ T2 il 201Ce mels’én(lﬁ)g)%lorlahﬂildeﬁtlﬁb’mm srfihgw
di agram of a process 62)%)]- erformadﬁci)%/ a t&am’n I t&mformlts reuse, set. The
termnal seaftREANNE the sEengly Fesr¥ed pactass GGk 4o TR termima) theg, fomagits or s i ny

the system RS Shidhtenidfk @t ik alnatn'an-samﬂlg s6@Bkithd t8S tetrhinal) hy/sch@sei ved

sectors (bl ock 612). The term nal sel ects the serving sector and identifies
non- servi ng the ssiseset tetive seyving seotar(blagk §16ecei ved sectors (bl ock 614). The
term nal the rms g ds c t v

non- servi ng 0§ ors ké 7 sﬁ&%‘fgr@h@ﬁ% an‘g nggaé% n’t%R &e’ﬁg‘%beg‘eﬁ%gﬁ

serving sectmto(td ﬂ@ﬂgn@ﬂlﬁ:)mds[tﬁ@&%mﬁhﬁfor?dzﬁhﬂmnﬂssfdnmu the eayeserlink. @her ocess

700 performed by the servin sector to assign subba o the term nal for
fata ey ansm Sont SRR b 5 o e teaBnl MR diebind BeriRe 4 ne
reuse set fropiitlRe skeforithalertilaPBised b3)th@ Bshbieice ol MRSsefving Stiorianll eRk set for
the termnal based on the usable set for the serving sector and the

f or bi dden seforigdensgicfar eash ngeserving sectart(block bld)c Ehe seaaying sector assigns9ge 8kct or
assi gns one (bl ock
776) “andsentiereRbaas HORRERArbATLe M uloRRpAR (ELCAL) LY Lol bEGToAR (0P
handof f is tusmnauptpoﬂle echrﬁmﬂ (block 718 rrifnsﬂﬁ hasloffeis dp rﬁensqipdamedbfooake 720,
then the seryin sect e.s SSI nnent for ter

each non- ser W' 8 e”(’lf g {7‘5% L}EQI ?8? qgnsetCFPé sePésr ﬁ?ené'fb%]?“feu

set have knoatsisx@,ﬂxgent%r thb&er&ﬁmwéacﬁﬁﬁhgmigtseétﬁf (H1de& 1225 MAMSectofsORGRY FI G 8

shows a flow di aglram of a process 80Q perforned by the term nal for
terminal’s reuse set have knowledge of the subband assignment for the terminal.

[0060] FIG. 8 shows a flow diagram of a process 800 performed by the terminal for
data transmission on the reverse link with soft handoff and restrictive reuse. The
terminal receives the subband assignment from the serving sector (block 812). The
terminal processes (e.g., encodes and modulates) traffic/packet data and generates data
symbols (block 814). The terminal multiplexes the data symbols onto the subbands
assigned to the terminal and multiplexes pilot symbols on subbands used for pilot
transmission (block 816). The terminal then generates a reverse link signal and
transmits this signal on the reverse link to the sectors in the reuse set (block 818).

[0061]  FIG. 9 shows a flow diagram of a process 900 performed by the serving and
non-serving sectors to receive the reverse link transmission from the terminal with soft
handoff. The reverse link signal transmitted by the terminal is received at each of the
serving and non-serving sectors for the terminal (block 912). Each sector processes
(e.g., data demodulates) its reccived signal to obtain soft-decision symbols for the
terminal (block 914). A soft-decision symbol is a multi-bit value obtained by a receiver
for a single-bit (or “hard”) value sent by a transmitter, with the additional bits being
used to capture uncertainty in the single-bit value due to noise and other artifacts, Since

the terminal is assigned subbands in the forbidden sets for the non-serving sectors, the



data transm ssion on the reverse link with soft handoff and restrictive
reuse. The termnal receives the subband assignnent fromthe serving sector
(bl ock 812). The term nal processes (e.g., encodes and nodul ates)
traffic/packet data and generates data synbols (block 814). The term nal

mul ti pl exeswto bmsdzsz synbol s onto the subbands assi gne@Ctaisel9&030a80m nal and
mul tipl exes pilot synbols on subbands used for pilot transm ssion (bl ock
816). The term nal then generates a revé#dse link signal and transmts this

signal on the reverse link to the sectors in the reuse set {block 818).
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the term nal (block 920). [0064]. For servi n% and non-serili ng sectors that
are not co- | BY3RY &pre Pi tas Frpreserdt dhan e decoded data and are typically not sent among

sectors that are not co-located because a large amount of signaling would be needed to
send these symbols. Each non-serving sector may then send good (successfully)
decoded packets for the terminal to the serving sector or a designated network entity
(block 924). The serving sector or designated network entity then selectively combines
decoded packets from all sectors to obtain final decoded packets for the terminal (block
926).

[0065}] A user may have non-serving sectors that are co-located with the serving
sector as well as non-serving sectors that are not co-located. For example, user 4 in
FIG. 5 has a co-located non-serving sector 2 and a non-serving sector 3 that is not co-
located. In this case, the soft-decision symbols obtained by co-located sectors 1 and 2
may be combined and then decoded to obtain decoded packets for the user (blocks 918
and 920). The soft-decision symbols obtained by non-serving sector 3 may be
independently decoded to obtain decoded packets for the user (blocks 922 and 924).
The decoded packets from the various sectors may be selectively combined to obtain
final decoded packets for the user (block 926).



synbol s obt ai ned by each sector may be independently decoded by each sector
to obtain decoded data for the term nal (block 922). The soft-decision
synbols typically require nmany nore bits to represent than the decoded data
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that are of poor quality. A channel estimate may be deemed to be poor, e.g., if the
interference level is high. Soft combining may be performed if reasonably good
channel estimates are available for the terminal.

[0067] A given sector v may receive subband assignments for one or more weak
users located in other sectors and having sector v as their non-serving sector. Sector v
may support soft handoff for any number and any one of these weak users. Sector v
may skip the soft combining for all of the weak users if high interference is measured
for the subbands in the forbidden set for sector v. Sector v may also skip soft handoff
for any of the weak users. For example, sector v may choose to support soft handoff for
only the user with the strongest pilot measurement at sector v among all of these weak
users.

[0068]  Each user typically transmits a pilot on the reverse link to allow the sectors
to derive channel estimates for the user. The channel estimates may be used for data
detection, soft combining, and so on. Since performance is typically impacted by the
quality of the channel estimates, the users may transmit their pilots in a manner to

enhance the quality of the channel estimates. For example, each sector may be assigned



measur enents. For exanple, soft conbining may be perfornmed if the

I nterference neasured by non-serving sector v is below an interference

t hreshol d and ski pped otherwi se. Furthernore, since the soft-decision
synbols fromdifferent sectors are typically conbined based on channel
estimat es o0 A0HEL61By t hese sectors for the user, perf BCTMRYWESHMIBOdegr ade
If the soft conmbining is perfornmed using channel estimates that are of poor
quality. A channel estinate may be deendé to be poor, e.g., if the
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100691 Soft handoff has been descri bed above for an e f

odi nent o
restrictive sqteLmay havedifigrent sxensmis powsr limitsand owly de elosstadio differans tiors of set  and
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assi gned anyconsiriined subbatriedetsdarsd doforislddentsst),cand eactngonstiatha) subbandgenaby ai ned”
subband set Shav'g\ f %ﬁférén%itpa%gmftul?ot\)w%?qin%gt hrlra géngreal,aa weak user may be allocated
subbands taken from the usable set for the serving sector and the forbidden and/or
constrained sets for the non-serving sectors. The use of multiple usable and/or
constrained sets for each sector may allow for better matching of subbands to weak
users in different sectors.
[0070]  Soft handoff with restrictive reuse may be used for various data transmission
schemes. For an unacknowledged data transmission scheme, a terminal processes and
transmits each packet once. Retransmission of packets received in error by the serving
and non-serving sectors may be initiated by a protocol at a higher layer or rescheduled
by a network entity.
{(0071]  For a hybrid automatic retransmission (H-ARQ) scheme, a terminal
processes each packet to generate multiple blocks, with each block containing different
redundancy information. The terminal then transmits one block at a time until the
packet is decoded correctly or all blocks have been transmitted. The serving and non-
serving sectors attempt to decode the packet after each block transmission by the
terminal. The serving sector may send back an acknowledgment (ACK) if the packet is

decoded correctly or a negative acknowledgment (NAK) if the packet is decoded in



f or bi dden subband set or a limted use subband set. Alimted use set
contai ns subbands having certain use restrictions such as, e.g., a | ower
transmt power limt. As an exanple, a sector may be assigned nultiple
constrai ned subband sets. One constrained subband set may be a forbi dden
subband set, and the remaining constrai ned subband set(s) nmay have

di fferent tWaAYMiE2éPower |inmts and may be all ocat ed t o PET{Se08M2018G er s of
strong users in the sector. As another exanple, a sector may be assi gnhed
mul tiple constrained subband sets (and IHo forbi dden set), and each
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send an ACK gamBbAK for each bI ock received fromthe termnal, and the

t erm nal { term nate the transm ssion_of the packet upon receiving an ACK
from any seci®3] [@GVQIGV%PQIHHQ#GMSIW%%ﬁé@tﬁml@ﬁ%Pﬁetwetthﬁmﬁ ct some
protocol s abﬁ]‘ﬁﬂagteﬁﬁxeuﬁﬂ isG6 of I@Q’Iefrmné-s}ﬁ lﬁ{e% ﬁﬁhus%to@&lg ?réc%%oc? m may

I nclude, e.g I gh er ayer that reS| es ove a ccess ntrol

(MAC) | ayer, imbtrrh A rredeiven RIS entidy nabdmemaintamed at each of the serving and non-
serving sectors to manage the reception of RLP frames from the terminal and the re-
assembly of RLP frames received out of sequence due to retransmission. The receiver
RLP entities at the serving and non-serving sectors may communicate with each other to
synchronize the RLP states at these sectors. The RLP synchronization ensures that the
terminal does not retransmit an RLP frame that has already been decoded correctly by
one of the sectors. The RLP communication should be sufficiently fast so that the
operation of HARQ, if employed, is not affected by the RLP. Alternatively, a single
receiver RLP entity may be maintained at an “anchor” base station or some other
network entity designated to handle the RLP for the terminal.

[0074]  Soft handoff with restrictive reuse may be used with various traffic channel
structures. For example, multiple orthogonal traffic channels may be defined for each
sector whereby (1) each traffic channel may be assigned zero, one, or multiple usable
subbands in each time interval and (2) no two traffic channels use the same subband in
any given time interval. The traffic channels for users not in soft handoff may be
assigned subbands in the usable set. The traffic channels for users in soft handoff with

one or more neighboring sectors may be assigned subbands in the restricted sets formed



physi cal (PHY) layer. The higher |ayer may inplenent the well-known Internet
Protocol (IP) for packet data transm ssion. A Radio Link Protocol (RLP)
typically resides within the MAC | ayer and supports retransm ssion of data
to achieve a lower frame error rate (FER) than what the physical |ayer can
achi eve al ov@2005/P22p%icket s are encapsul ated in RLP fram@€T/UaRI0sM00e f urt her
encapsul ated in MAC protocol data units (PDUs). Each MAC PDU may carry a
partial or conplete RLP frame or nultipll. RLP franmes. [0073) For a reverse

i nk data tr ARSs SN A drablcATalc Rl bERRE LS boMlentdiEpbeb b RRingRAA0ES
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in error. A asigeinemtrof Rilidands fot different free mtdrveleii ned at each of the serving and

non- serving torg t age.the reception of RLP franes.fr t Re. it er m nal
and the re- 5@2 nbl O@F% g’FS e &18YeEe Q/Yeﬂ&o‘ff’f: %%qug%dﬂ?ﬁg'@go@@'t gﬁ lﬂtl
retransm ssi gequeRtyChéppiigy, \sedata Bhldnfisiont haps fRdm islisbaié o istlgbafd dn AQsewrdor Vi ng
sectors nmay coH'rruni cate wi,th each other to synchronize the P states at

these sector &t TR dnggner, WiElh Cih iPFoide, reusaey diversiy iandpther; t5al Ffoks not
retransmt aﬁe@gﬁﬁga@nn%uf@m@é (ﬁ{fm?es%&eﬁf%ﬁ?%‘?ﬁ’é reRinel by pone of

the sectors. T nication should bé sufficiently fast so“that the

oper at i on of assipgRated with aispécafictH s¢quennsitha irfdicates theipartidular Retiband(sx te usrafor vel y, a

single recejVv P.entit. | i n at_.an " se station or
sone ot her #@F\%\%ﬁ? %hr"'i"Pﬁly’xdéeEE?{ gttr%lge[ gﬂé@%aﬂgéﬁgpgepﬁ@ Riflﬁ%f or sfﬁuenfegrf%r nal .
[0074] Soft bdfeckmt traffictdhatfiredd ini €uikch éectdreys erthaponiictouse chnvihenso diat aviswoé r af fi c
channel strucfures. For exanple,,  nultiple orthogonal atfjc channgls may
be defined f8pHES fpoe é’é?&aﬂ%ﬁl@rs&wnfli‘) _a%ﬁefth%l_ﬁn@dphéﬁﬁﬁ SEBSICERIO8s si gned
Zzero, one, OEac'KU&éctoPH%a}lsa@&' 8e pRURRARAGM Wil Ghpbdt™® i W%L-qu%ﬂ&s(%} no two

traffic channels use the sane subband in any given tinme interval. The
traffic channeBborigg sgeferss Abese| popssties forrtbofH seapennss ivbnige defrasebloands in

t he usabl e Sﬁfterfe}_éh@e @Jﬁ&&nﬁ%ﬁ@?ﬁé&oﬁiﬂ%rﬁ%ﬁ%s in soft handoff with one or
S nay su

nore nei ghboring sector e assl gne ands in the restricted sets
formed WO 20076226 A3seRGilg L4SRD dieyOR{H8en FHSequencd foeseset figrdata tbinkmasibn c

channel may be viewed a co ni.ept  way of expressin n ssi gnnent of
subbands foroﬁf}Ffrg‘feésﬁth 'r%é’r F?rﬁ/@?\?a st.he[‘%wg]sec/& _%QGW‘?SS%F HRFEH° may not
use frequencihehfiipienéng FebtorsW tihe AERHSRE ¥elOBPArE Othel MR %o tgeADRT tBSI ON
hops from subband to subband in a pseudo- random manner, which can provide

frequency di GERRIFMEntaydeTOPRIPE 9aRedver e rqugise Hink transmission sent by the user.
[0077]  For clarity, soft handoff with restrictive reuse has been specifically described

for a system with 3-sector cells. In general, soft handoff with restrictive reuse may be
used with any reuse pattern. For a K-sector/cell reuse pattern, the forbidden set for each
sector/cell may be defined such that it overlaps with the forbidden set for each of the
other K-1 sectors/cells, and may overlap with different combinations of other
forbidden sets. Each sector/cell may form different restricted sets for different
neighboring sectors based on its usable set and the forbidden sets for the neighboring
sectors. Each sector/cell may then use the usable and restricted sets as described above,
[0078] Soft handoff with restrictive reuse has also been described for an OFDMA
system. Soft handoff with restrictive reuse may also be used for a TDMA system, a
Frequency Division Multiple Access (FDMA) system, a CDMA system, a multi-carrier
CDMA system, Global System for Mobile Communications (GSM) system, and so on.
In general, the system resources to be reused (e.g., frequency subbands, RF channels,
time slots, and so on) may be partitioned into usable and forbidden sets. The usable and
forbidden sets for each sector/cell are orthogonal to one another. The forbidden sets for
neighboring sectors/cells overlap one another. Each sector may form restricted sets

based on its usable set and the forbidden sets for neighboring sectors/cells.



frequency hoppi ng OFDVA ( FH OFDVA) system each traffic channel may be
associated with a specific FH sequence that indicates the particul ar
subband(s) to use for that traffic channel in each tine interval (or hop
period). The FH sequences for different traffic channels in each sector are
or t hogonal wm200%e226280t her so that no two traffic channBCHURHESAMBISane
subband in any given hop period. The FH sequences for each sector nay al so
be pseudo-randomwith respect to the FH18equences for neighboring sectors.
These proper i f ) U | teQb s dr At ence
and random zltgbllﬁﬁt eﬂ%@o@dﬁ?yﬁg{?g%@%&%%ﬂogﬁgﬁﬁ\?F%gt&gné?:dtlgrlﬁrré@d assign
an FH sequenimaese statiensdd6x afid it 1Qyfon thersarying andinon-sexyingt dectorsevaspestivelyn Kor For
soft handoff,. the ser\ .sect or. al this FH s en he

mon- ser vi ng SERRGNSEe FhiBEELEroRnIB TRy 19 1 G a8 B ¢ e
conpl enent ar QFOREA epeenng Thogenaral) ke pideessing\Vior sletal tranksmissiph Satid Sie¢eptios et by
the user. [0077] For_clarity,. soft handoff with restrictive reuse has been
speci fi cal | y‘?e(H §9ndhe systEm desigist em wi t h 3-sector cells. In general, soft
handof f V\"thﬂobﬁﬂ”'ﬁi bR Y284 §RLSRY10Q foleRd link RndilY (FEUSY RedetRk NogFor a
K-sector/cell reuse pattern, the forbidden set for each sector/cell may be
defi ned suchprogessesi(e-go\eaeddgpsinteriesves,nwymbel plapsl eand SQFDMomodelates)odata ped ot her

K-1 sectors/ : Eﬂgg- i | £ fer h.?ﬂii er

f or bi dden se@gﬁl@aﬁ& sggtg%roﬁ\c{%*owrrgy@g?%é‘%@?@%#ﬁaﬁs rl)cwggpggecfés%g{]or

di fferent nieigghboveristp aaddgp fikerkcsmpdifies) and freqieabyt weomterta)ywh ORBEM gynibobden
sets for the neighborj sectors. ch sector/cell , then use .the usabl e
and restri ct%’ifa@'eg magﬂd c?rPﬁeéEPrab@e{a BYSEB %(W ?rg%%(ﬂ@atvi“?}ﬂch 15
restrictive gfidsgtedTonbdrsintdaenostescri bed for an OFDVA  system Soft handof f
with restrictive reuse nmay al so be used for a TDVA system_ a Frequency

Di vi si on Ml 100$}le AdEteEmingl30m) the foywand link sigpplp fopsthe hgsestafions are regeiveder - CDVA
system do ' [ - . on. 1In
general , t h@sﬁ@%ﬁgei%r l'é{{eﬁs)b}toge er Es%gé%éemgm( %ﬁg%@ms ﬁﬁggn%g% RF
channel s, tsamples! oA Sfprveand lmb receiventBL. BX) pawdessor dA26 seanthes Henbilas diroch

f or bi dden set, The usabl.e and forhidde ts for eac ector/cell are

or t hogonal t(&}f%rﬁgts 185 Aug mepsres Wﬁ%&%&ﬁfg@cﬁsﬁgqnuoﬁg &qgéf‘ie}?@s g\?d’fl& s/cells
overl ap one meatiakntsFadétts et Srvii@ Sedtor, ldnbStd bedROnéLlctving 38Q6ksOlnd t S
usabl e set and the forbidden sets tor neighboring sectors/cells. WO

2005/ 122628 PTW Yspevs dorgymenal 180r.oForyingt |1&0x then sensiasharenseoektodieatigam of an
embodi ment  Ofas@sfaGdd™ MR vid S0et-REGr sfgﬁzﬁﬁ'lg.s tBaa%é Qgiﬁ_onlﬂfb)ﬁ Rminel 2 Pstictda t e
pecti vely. For

serving and non-serving sectors, re
set for terminal 120x based on its reuse set, assigns subbands from the restricted set to

terminal 120x, sends the subband assignment via the forward link to terminal 120x, and
also forwards the subband assignment to non-serving base station 110y.

[0082] For data transmission on the reverse link, at terminal 120x, an encoder/
modulator 1012 receives and processes (e.g., encodes, interleaves, and modulates)
traffic/packet data and generates data symbols, which are modulation symbols for data.
Each modulation symbol is a complex value for a point in a signal constellation for a
selected modulation scheme. A symbol-to-subband mapping unit 1014 maps the data
symbols onto the subbands assigned to terminal 120x. The assigned subbands may be
indicated by an FH sequence for a traffic channel assigned to terminal 120x. Mapping
unit 1014 also maps pilot symbols onto. subbands used for pilot transmission and a
signal value of zero for each subband not used for pilot or data transmission. For each
OFDM symbol period, mapping unit 1014 provides N transmit symbols for the N total
subbands, where each transmit symbol may be a data symbol, a pilot symbol, or a zero-
signal value.



sinplicity, the follow ng description for FIG 10 is for one non-serving
sector and for an OFDMA system |In general, the processing for data

transm ssion and reception is dependent on the system design. [0080] At
each base station 110, a forward link transmt (FL TX) processor 1082
processes WOQW05/12868odes, interleaves, synbol maps, andPCFDMOAEEAISAt es) data
and pilot for transmssion on the forward link. Atransmtter unit (TMIR)
1084 processes (e.g., converts to anal@@, filters, anplifies, and frequency
upconverts) D%ﬁﬁffmlr[ : e hit 148 ate a
forward |i nk@g?sgr?al , I ch igaﬁlfﬁrag’r(\@r%@jtw}@lo? %‘E?%{r)ﬁ?gﬁ antfg\tna 18155(2)%’09%3%%1] At
term nal 120RFDMheymbelnwperpd jand geneates sa fooursponding OEDM #tinbpls a@EDMecei ved
by an antenn OGRS Y. & ej | 34 . opt ai n
data sanpl e@?éuiﬁgrofd\}grtgﬁ ! @ﬁi‘%‘?@g&e&i a\}‘gln{'%{e i‘ﬂ%eﬁo&?i g}c{eraslgsg’%%%ﬂs‘é’éé C de£ for

pi | ot s from cydli¢ prefie génesatort dos eathOFBMSymbel pesiod the IRRIU etk tpinkfoims the N

controller 1030 receives the pilo neasurenments,, sel ects_the serving
sector, i denfdosmzssymybols, ip r%‘n%?ér ‘ﬂﬂ“s‘ﬁ‘g’cgo?'%a&‘&?l‘&t srsts FET (19 QA8 £ or

term nal  120%sandfBfiadn 8imiel Mat CHRRNS RMFe-ddifain BMPE BRh cﬁ? i$ £bothpiex valgse
station I 1Ox via over-the-air signaling. Base station | Ox determ nes a

restricted e tfagsmifted ir onel chipppsrioda Jhe cyliciprefix ganeratos shen rgpsatsgporieibbands

fromthe resiyg] ] s d [ nt via
the forward *{%%ﬁ%n?té%ﬁdﬁgrﬁb%&%éﬁ%ﬁ%@e orv(\’/gr %c;d'gltteaﬁigulr\)l%zénd&%gi gnhnent
t 0 non- ser vi wherb&sie tisdt minhbien of tkips b¢ing BPkatéddr Tiketepedtedapmtivs i aften @allddne
reverse link, at termnpal 120x, an encoder/ . dul at 1012 recei ves and
processes (e‘?yﬁﬁ? PEHEGERE, “SF‘ﬁf°e?°|“§’&§/’é‘§?'5§‘HE°1r’ng&?r§?‘i§s(§)§D £aused {’-‘éﬁﬁ%ﬁ%‘f dat a
and gener at eg|davafaangh ?léﬁorm §hntd] PeriBicidrbionts fyED @hﬁti&?lbf 8id @FDMEAch

nmodul ation synbol is a conplex value for a point in a signal constellation

for a sel ectyamohdushatsi Bint G cthihperiods.s \QFHIMV-mesdulaiorh HHE preyigesny stueam ofi014
maps the dat o] . i ' ., The
assi gned subgg%%%a%e%%n Qﬁ%‘?ﬁﬁ?@ﬁi‘%@%ﬁ%&%@%%ﬁ Irzgﬁ |ct°channel
assi gned to gememterrakveriink signal whirh isitrartsmit@tidront soemmd62qi | ot synbol s onto.
subbands use r pi,lot transm ssion.and a signal, val ue of zer or each
subband not @Qé‘ﬁ fpf‘t pY'ge S?Gﬁ%{’?& ]tqpé ﬁfesvgfsﬁﬁi?‘ﬁlﬂlﬁ“g]efg@ﬂ te"@ﬂﬂlfﬁg I
period, nMappaPadiit fevefdd Anlo5igNd16AEmtier BtfHals 28¢/FAVE tyPintddg 105505R1
subbands, where each transmt %g%h@n&y be a data synbol i1of s
€

or a zero- sihgreseivedsigeal ivymozid met by/826m85/e0 201 §054x20 obtain data
samples. An OFDM demodulator (Demod) 1056x processes the data samples and

nbol ,

provides received symbols, which are noisy estimates of the transmit symbols sent by
the terminals. A symbol-to-subband demapping unit 1058x obtains the N received
symbols for each OFDM symbol period and provides received symbols for the subbands
assigned to terminal 120x. A demodulator/decoder 1060x performs data detection on
the received symbols for terminal 120x with a channel estimate for terminal 120x to
obtain sofi-decision symbols. For soft handoff and if base stations 110x and 110y are
co-located, demodulator 1060x may also receive soft-decision symbols for terminal
120x from base station 110y and may combine the soft-decision symbols from base
stations 110x and 110y. Decoder 1060x then deinterleaves and decodes the (combined
or uncombined) soft-decision symbols and provides decoded data for terminal 120x.

[0085] Non-serving base station 110y receives and processes the reverse link signal
from terminal 120x in similar manner as serving base station 110x. Base station 110y
sends the soft-decision symbols for terminal 120x to base station 110x if these base
stations are co-located. Base station 110y performs decoding for terminal 120x and

forwards decoded packets to base station 110x or some other network entity if these



[ 0083] An OFDM nodul ator (Mdd) 1016 receives N transmt synbols for each
OFDM synbol period and generates a correspondi ng OFDM synbol . OFDM

nodul at or 1016 typically includes an inverse fast Fourier transform (IFFT)
unit and a cyclic prefix generator. For each OFDM synbol period, the |IFFT
unit transfwoaesAize2sN transmit synbols to the tine donmRCWUSHIORRIE N- poi nt
I nverse FFT to obtain a "transfornmed" synbol that contains N tinme-donmain
chips. Each chip is a conplex value to2be transnmtted in one chip period.

The cyclic pyel! txn%eg'%fﬁr&tt g%-kfcgﬁﬁa‘rﬁ%&%ﬁed}&%té ﬁ%ﬂ bﬁ?& 1 R60 1 1 hARANpyed
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duration of g{¥ehacEEdions TP hnd mycfbsp&u%ly Metorp uiiey 103451072k DiMdniadey at or

1016 provides a streamof OFDM synbols. A transmtter unit 1018 processes
t he OFDM synifelie psegren fpdes and data maadé%wﬂw&qr%bﬂm HK70x; apdal 070visespRetively.

transm tted EB&&HI@{‘H@US %gg&om[ ﬁpﬁ%: ;gtﬁééékxlﬂg e e%&%bb‘?:’ﬂﬁéoé‘ ghe

reverse |ink signa rmna e reverse lin signal s
from ot her t propisn&08 imFEG.r & c Eloutrolldp\1 070Kk may pedf@BL process F00tihFIlGeteiBasel si gnal

is provided to.an ro ed b recei ver . 4 to obtain data

sanpl es. An ﬁtfi‘fﬂwgé@bﬁ@ﬁﬁ%?%’éﬂ%&%‘fﬁ%’%ﬁﬁ%‘i@é@g the data sanpl es and
provi des recmosgd S 3o BhsdoffRith Reshictive 9éuSy nR theipRineniedttievdrioad sighds, Synbol s
sent by the termnals. A symbol-to-subband dena}gpgl ng unit_ 1058x obtains the

N recei ved g«gﬂﬁbhagdwﬁ, se&wmmcgsph%ronﬁbﬁm% @ herdyvare daplemeniatiang
nbol s f d
sympbol s for h%flﬂlas u%%ﬂﬁ&xﬁ}é&ﬁtlﬁﬁéﬂfﬁﬁk&h % Srggw@yba%%f coder

1060x performs data etectrion e recelve r termna 20x
wi t h a channmhy dwet implemerfted withimi anal orl R®xe tapphaab@laism(siﬁﬂf tintdgreted i dreuggy mbol s.

F ft h 10 - ,
derdul ator ¢ou0s" el eRT PrdefsBie) Bl PEn FiesSts sSRa PRPA 100«
from base st plogamniabRy 1@@@! deRices QPLDER ﬁéle px@[z;fmﬁhﬁbwlgm ataRol(BPGAYM base

stations 11 Ox and 110 Decoder 1060x ..t hen del nterl eaves and decodes the

(combi ned  oPTOEFFESHDHE letgo fIICERsqeP TS, PHEFGPIOCERsRrs o8her delectensico dBHS dat a
for term nal gekZX4 1o &)Ql@&‘ﬁ] thQﬁn@tﬁand&Q:rilB@@ ﬁet%ﬁlatok %ncol'nﬂmﬂénrtﬁfrgér)fv egpand

processes the reverse link signal fromterm nall 120x 1n sim manner as
servi ng baseprotessingnnits us@kto sBppast softdtandefl with @striciencksse dta wiodless theminal on

el 1 e I L
forwards decpdss] paBuweci %ﬁv@arbamﬁleﬁl‘eﬂﬁah@ﬂ sdft Bindvif SaHBedlittve BReWREKbENt Ity
' these 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 1032, 1072x, or 1072y in FIG. 10) and executed by a processor {e.g.,
controller 1030, 1070x, or 1070y in FIG. 10). The memory unit may be implemented
within the processor or external to the processor.
[0089]  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.

[0090] WHAT IS CLAIMED IS:



WO 2005/ 122628 PCT/ US2005/ 020180 21 base stations are not co-located. The
decoded packets from base stations 110x and | 10y are selectively conbi ned
to obtain the final decoded packets for term nal 120x. [00861 Controllers
1030, 1070x, and 1070y direct the operation at termnal 110x and base
stations 110x and 110y, respectively. nory units 1032, 1072x, and 1072y
store program codes and data used by controllers 1030, 1070x, and 1070y,
respectively. Controller 1030 nmay ggﬂg{m@ or direct the processing for
process 600 in FIG 6 and process in FIG 8. Controller 1070x may
performprocess 700 in FIG 7. Base stations 110x and 110y may both perform

process 900 in FIG 9. 100871 Soft ndof f th restrictivg.re . may be
i npl ement ed by Wari o‘g?wlloﬁqt’&g%%e%é(ﬁ\é\h%ﬂ@? t%ﬂﬂ’ﬁﬂﬁ@g h@?&JQEF’é’cﬁTbl nati on
t her eof . F\EﬁelgssQgﬁg}(@ﬁ&ﬁbg@yﬁ‘%m@ﬁﬂr&ﬂlg: the processing units used to

ndof I

support soft ha Wth restrictive reuse at a base station my be
i npl enent ed wi trh¢aivioga rouserset eordaiping @atenong squewi b & wirdesgtameghl@nd atii t s

(ASICs), digital signal. processors (DSR5), digi.tgl signal processing devices
(DsPDs) | R P AR B GRS LY &8 RSy TR G SIS DAL arr aye
(FPGAs), é§§ig§§§§ Q%aglsei &P Bg h‘te%ﬁe%'& subBafiQ A BACHOM (BE Bt 1T TnBROAGREARY S, Ot her

el ectronic u gne performthe functions described herein, or a
conbi nat i aectbhessépiing frhguenpy oesersiendp tmnnanigsedvitio tteuppeless wahinahamtlof wi t h
restricti ve.reus.epg&agﬁ)é\{ reless termnal .may al so be inplenmented within one

or nore Aéieéﬁg,asﬁig PR ddep gt of Smiyﬁ‘ﬁ?baﬁe{%oftware i mpl enent ation, soft
handof f W th regtddnglihy g Ilg%%édr%y 0 ﬁeqﬁe‘ﬁ@* SUBHngd \WT;iEH i?ﬁ%b?eg of§hd- »

procedures, functions, and so on at “pertformthe unctions descri bed
her ei n, Theeadé sataf reqoohes subhyante fof the edreless sermimb bysedrointth€ esable set o nor y

unit 1032,_1072x, or, 1072y in FI G, 10) and execut ed, a praocessor (e.g.,
cont r ol | erfTeRySeey %"MR,SS o fgfvcﬁmuas Ipor f@?t%?h rh@ﬁ%ﬂ )Feﬁr??t gwn%

i npl enent i it I [ ‘ to the processor. 100891 The
previ ous eggﬁd%??ro%%glggf@}E%F%iﬁéynggg?i%é%ng{gg?ﬁ%nts is provided to enable any

person skill ed dssighing the termmmalreskith airleass ent frequemey enbbandweleciedrfrorivalié ous

nodi fications to these enbodinents will be readily apparent to those skilled
in the art/estm Tﬁgs‘?t Bréaé?’ngﬁ?@lﬁ??lh%? eég"edﬁlfrﬁ‘ed herein may be applied to

ot her enbodi nents without departing fromthe spirit or scope of the

i nvention. Thus, the present invention is not intended to be limted to the
enbodi nents shdwn héfte mdthid bf dambd, danherdesnphigngv sdrdihg the opbbamhsi st ent

with the pri.nciples and novel features disclosed herein.
pass1gnm€nt for t%e tenn?nzﬁ to the terminal.

3. The method of claim 1, wherein the restricted set is formed based on
an intersection set operation between the usable set for the serving sector and the

forbidden set for each of the at least one non-serving sector.

4, The method of claim 1, further comprising sending the subband
assignment for the terminal to each of the non-serving sector when soft handoff is

supported for the terminal.

5. The method of claim 1, further comprising:

receiving another reuse set containing the serving sector and at least one other
non-serving sector for another wireless terminal, the serving sector being assigned the
usable set of frequency subbands, and each of the at least one other non-serving sector
assigning frequency resources to communicate with the another wireless terminal and

being assigned another forbidden set of frequency subbands;



[00901 WHAT IS CLAIMED I'S: 22 CLAIM5S 1. A nethod of allocating frequency
subbands to support soft handoff in a wreless conmunication system
conprising: receiving a reuse set contg ning a serving sector for a wireless
termnal and at | east one non-serving sector for a the wireless term nal,
the serving sector being assigned a usable set of frequency subbands, and

each of the at deRasiniAR andtRE- 26t ¢tcd%et SEEEQIenss SLHHnAE WRiBH URNE ¥ubLsoUr ces
to coomunicate with the wireless termnal and ~ bei ng assigned a forbi dden

set of fradubnuseablebishnfifequiscy subbandy far thesmpther wdrelass teymital dgsrsney
subbands, ich.is a.subset of th useabl e set of f uen u nds, for
The i rof dB8 b5aid B FRSEEGy Sibiahls (IIBF rlad St sd BEARRGYL IRARAES  or *f e
serving seet & frajiendywibbaidRifedeah S€theQit Idaktame DAY nofublapecioprangach of the
at | east one non-serving; and assigning the terminal with at |east one

frequency subbaisigaiagdbe anotherowireless termial watheat lsest ome fragiiencyt yubheRd ssi on on
the reverse link. 2. The nethod, of ai,m further risi sendi ng the
Obpand. S5ierlst fion the SPSHTE ORR1eoaf of g hanortisif o BERVeRE M P0G OF L' m
1, wherein the restricted set is formed based on an intersection set

operation between the usable set for the serving sector and the forbidden
set for each of6.t he 4 appasaus tonellersiting Slequangy selehapds tossuppers seibhansiotiof ¢l ai m

1, further. co riisi ng_sendi.ng t he subband assignnment for the terminal to
each of tHBannEe-%SéW nécgi:lf”gfym’ncogg:\”t“”ﬁandoff is supported for the
termnal . 5. TheomebhehRiabtd @ m 1, further conprising: receiving another
reuse set containing the serving sector and at |east one other non-serving
sector for another VE¢eYesseusersal epnlaininge seaving secteretr or whelessgicasiahned t he
usabl e set_af .frequency subband nd each_of the | east an t her

non- ser vi 0L S R SRS e AL el HFleBptrnBar Ine SRR PR 1 ¢ e
anot her V\ﬁe{sﬁ%@&ﬁa liblE @abf ABguenosibands lagd eabhPdtathe af 1chrdie ddachtg Of
frequency subbands; 23 determ ning another restricted set of frequency

subbands, Sgktoe hssignangafrsgupney resbutche taiserabhnicatetwigh tier wipelesccigrsimsbamds, ~ f or
the anot heoreiﬁ’\g'i arssellgr(?esd'S a o‘%{)i'aridenﬁle get to’??r%c?ue%@y subbands,
determine a restricted set of frequency subbands based on the usable
set of frequency subbands for the serving sector and the forbidden set of frequency
subbands for each of the at least one non-serving sector, and
assign the terminal with at least one frequency subband selected from

the restricted set for data transmission on the reverse link.

7. The apparatus of claim 6, wherein the controller is operable to send the
subband assignment for the terminal to each of the non-serving sector when soft

handoff is supported for the terminal.

8. The apparatus of claim 6, wherein the controller is operable to

receive another reuse set containing the serving sector and at least one other
non-serving sector for another wireless terminal, the serving sector being assigned the
usable set of frequency subbands, and each of the at least one other non-serving sector
assigning frequency resources to communicate with the wireless terminal and being
assigned another forbidden set of frequency subbands;

determine another restricted set of frequency subbands, which are a subset of

the useable set of frequency subbands, for the another wireless terminal based on the



t he usabl e set of frequency subbands for the serving sector and the another
forbi dden set of frequency subbands for each of the at | east one other
non-servi ng sector; and assigning thezanot her wireless termnal with at

| east one frequency subband selected“fromthe another restricted set for
data transm ssion on the reverse link. 6. An apparatus for allocating
frequency ,silbands ﬂteguér}éﬁ%% A0Tdr 8099y sebidr IndMHeSBRRr $OBIBARN GAL I ON
system cofpri sing: controlTer operable™ o recelve a reuse set containing
a servi ngof@eqwicy eubbandd foe kadsofitks atilemt onmatberaionl eashg eentomemt ser vi ng
sector for the wreless termnal, the se.rvitggasectggqbei n igned a

] as
usabl e set of PFUILBAEPOSEHREAGS teapigaloyitiyatdfast ppe ‘feé‘a%gumgnon-servi ng
sector asgLgni ThAREGEE §n MelBvdrhieling r el ess
t erm nal E%lgaéggﬁoﬁgﬁgggé}g%reﬁﬁg%gr%%isfgfd%ﬁgget 0 ?‘Eercl]ueerfc‘{/ rsul%bands,
determne a restricted set of frequency subbands based on the usable set of
frequency subbands for the servying sector, and the forbidden.set of frequency

subbands for edeh ofl hepepaBatus ehslrin AeWhYRINGET VIR IFSS EIRBHIICAHP Sy t he
t er m nal \é#igig?sagnﬂ(%&% _ﬁ%ﬁgeﬂ;?g,t%%gggﬁ&&gggﬁ?%@g?%; ed from the restricted

set for d ransfission o rever The apparatus of claim®6,

wherein the controller is operable to send the subband assignnent for the

term nal to each of the non-serving sect ornfﬁll\hen oft handoff is supported
G Wi

for the termndl: 8 Thriepappacatiam o Wherginihe) F ETRMEREAUShDSE er i s
oper abl e tig?lﬁlgxﬁﬁdgr\éﬁalafp%ugﬁ% Ji?ﬁﬁ)ﬁotﬁﬁgigﬁé%&e% ﬂbﬁﬁM@eﬁy%Feanﬁtﬂgzi ctor and at

| east one © ONn-'s g sec anot her w rel’ess termnal, the
serving segdgaéndyeiopgingssi gned the usable set of frequency subbands, and
each of the at | east one other non-serving sector assigning frequency

resources to communi cate with the wireless termnal and being assigned

et of ' frequendy- subbure GERERN TN RERIhey SGERE AR BRR R nifiof | 0

f requency if uRBANSES comaiunidatoR Bdtdae comiptieingss term nal based on the 24
usabl e set of frequency subbands for the serving sector and the another
for bi dden set Tofanf fogiRastyng ablgused setf ntainag doferving wetor das@ wHelest her

R e R N S S R
t ransm ssiseétoPbeihf ssigé@aSBable Bkt of frequency subbands, and each of the at least one
non-serving sector assigning frequency resources to communicate with the wireless
terminal and being assigned a forbidden set of frequency subbands;
means for determining a restricted set of frequency subbands based on the
usable set of frequency subbands for the serving sector and the forbidden set of
frequency subbands for each of the at least one non-serving sector; and
means for assigning the terminal with at least one frequency subband selected

from the restricted set for data transmission on the reverse link.

12. The apparatus of claim 11, further comprising means for sending the
subband assignment for the terminal to each of the non-serving sector when soft

handoff is supported for the terminal.

13, The apparatus of claim 11, further comprising:
means for receiving another reuse set containing the serving sector and at least
one other non-serving sector for another wireless terminal, the serving sector being

assigned the usable set of frequency subbands, and each of the at least one other non-



9. The apparatus of claim®6, wherein the wireless comunication system
utilizes orthogonal frequency division multiplexing (OFDM. 10. The
apparatus of claim6, wherein the wr Ss conmuni cation system is an

ort hogonal frequency division nmultiple access (OFDVA) systemutili zing
frequency hopping. 11. An apparatus for allocating frequency subbands to
support SAkhifiAndabl aslifniflg "R ERTY! GALLARMANTLCWHCREPWiIRIRY: means
for receiving reuse set contalni'ng a serving sector for a wreless

term nal aemdniatl dnddsingassgnaiammarey forbiddes saof frequdnig sublalless terminal, the

serving sector being assigned a usable set of ljﬁ‘%le uenc %}Pba ds, and each
of the at Iea;tm‘?ﬂ?ér}orn%ﬁe-%?’\‘}gﬁﬁo @jcrteétpc‘éfgﬁb‘m “g‘i“é’q%éh Sy BE‘B‘BEE%S to
communi cat£oWeldi die Wbl §5% fféﬁé\% ubBlis PR e 385th efesd %ﬁ*ﬂf‘e“ set
of frequency subbands; neans for detérmning a restricted set o requency
subbands Basebtowthet iwablewssabf feqency tutfbandifonche subihgsaaof and theenstheyvi ng
sector and, the forbidden set of K freguency bbands for each of the at |east
one non- sePhigdeEnsist © feqaﬁlfynfé‘éh%‘“#cfgr &%‘gi @frﬁﬁ’ﬁgﬁ‘tﬂﬁ%ﬁt {08F MihEAINORFERIRE | east
one frequepcy,-Siiband selected fromthe restricted set for data

transmi ssion on the reverse link. 12. The apparatus of claim 11, further
conpri si ng nmeansedmsforsastigning théenotlsarwiseks sesaiigph me it at least dreefrdquemdiynal t o
each of the non-servi sect or when soft andoff is, supporfed for the
terninal . Silbbmﬁwéfesﬁsgg%ﬂ?wﬂw@r Estrcter, SeFE\faﬁfér‘faeﬁﬁt?PiO§i%é.Le FRYSIE f or
recei ving @pother reuse set containing the serving sector and at |east one
ot her non-serving sector for another wireless termnal, the serving sector
bei ng assigned the usable set of frequency subbands, and each of the at

| east one ot her  non 25 serving . sector assigning freque,%% resources to
communi cat e wi t 1t heAwnstedsefgecaiupgndala teanamission dross & WiFrdess S f or bi dden

set of freg%gglg%sd%mvﬁgﬁion %%’é%g%?ﬁ%rm ning another restricted set of

frequency su ar f the useable set of frequency

subbands, for tdteainingtdesceiveddigmd hheingi ) edversodatdsighalt fianstsadd by 3¢  of
frequency subbands for, the serving sector and the another forbidden set of

frequency EuBBand eopinabbingpssigned at lqagaane wmeaphtbbaeh saeqicd Fgm sect or;
and means fqf; A5 Sled W e dudficy? SNHAREs hhfliCHel YMh Habi¥ I A rbLiRREy ONE

frequency
subbands assigned to a serving sector and a forbidden set of frequency subbands

assigned to each of at least one non-serving sector for the terminal, each of the at least
one non-serving sector assigning frequency resources to communicate with the
wireless terminal;

processing the received signal to obtain soft-decision symbols for the at least
one frequency subband assigned to the terminal; and

decoding the soft-decision symbols to obtain decoded data for the terminal.

15.  The method of claim 14, further comprising:

receiving soft-decision symbols obtained by the at least one non-serving sector
for the terminal; and

combining the soft-decision symbols obtained by the serving sector with the
soft-decision symbols obtained by the at least one non-serving sector, and wherein the
combined soft-decision symbols are decoded to obtain the decoded data for the

terminal.



subband sel ected fromthe another restricted set for data transm ssion on
the reverse link. 14. A nmethod of receiving a data transm ssion froma
wireless termnal in a wireless conmmygi cation system conprising: obtaining
a received signal having a reverse link signal transmtted by the termnal,
the term nal being assigned at |east one frequency subband selected froma

restricted set 1gf freguemcod SUPRANDS firtiefBstnpasiag on a usabl e set of
frequency subbands assigned to a serving sector and a forbi dden set of

frequency subbastisatirgsistegieemtice tevebioha grouptofifeeguencysubbrids sertoinitg hect or for
the term na{g, each ﬁ{aaﬁhe'at l,egst on?e}_ non- ser vi ng sector assigning

fr equency % €&y oNE &Y AtHeRs it Hedeiiieh #9% wirel ess terminal : processing
the received sigRahidif RRéBENoTBIbitaRE SifblecisiopolBbIlobbalied dY theast  one
frequency subband assigned to the term nal; and decodi ng the soft-decision

synbol s t Genvbrigaind ndeeseteng statas based phahe estimated interfencakaehet hod of cl ai m
14, further conprising: receiving soft-decision synbols obtained by the at
| east one non-serving sector for the termnal; and conbining the

sof t - deci si on gynbolQRASNSLLIMN 14) FubiRi ¢bRprisiagt or with the soft-decision
synbol s obtained by the at | east one non-serving sector, and wherein the

conmbi ned sof t - dewivhgdecynddats ohtaineddydhieat least obe BomsarHaggedovdthyat a f or
the termnal. ,26 . 16. The nethod of claim15, further conprising:
estimti nde‘i“H’cl@r‘F"@r ence |l evel for a group of frequency subbands containing

the at |east QpmbpHRPaRUBSRKIIREHYAINEdSy tRlkBivial secRidndltealebddbdng Whet her
to conbi ne the soft-decision synbols obtained by the servi ngdand

non- ser vi nigtasehtdioedsbptisatileast anhaoastiving ssdtor t etdiaroatme deeoded datgfor The

nmet hod of El aim114, further conprising: receiving decoded data obtai ned by
the at |ed8 “BH%%hon- serving sector for the termnal; and conbining the
decoded data obtained by the serving sector and the decoded data obtained

by the at |east one non-serving sector to obtain output decoded data for
the terminal. 18.  The method of claim 17, wherein the combining comprises

for each data packet transmitted by the terminal, selecting a correctly decoded
data packet for the transmitted data packet from either the serving sector or one of the

at Ieast one non-serving sector, if available.

19.  The method of claim 14, further comprising:
maintaining an instance of a Radio Link Protocol (RLP) for the terminal at the

serving sector and at each of the at least one non-serving sector.

20.  An apparatus for receiving a data transmission from a wireless terminal
in a wireless communication system, comprising:

a receiver unit operable to process a received signal and provide data samples,
the received signal including a reverse link signal transmitted by a wireless terminal
assigned with at least one frequency subband selected from a restricted set of
frequency subbands formed based on a usable set of frequency subbands assigned to a
serving sector and a forbidden set of frequency subbands assigned to each of at least
one non-serving sector for the terminal, each of the at least one non-serving sector
assigning frequency resources to communicate with the wireless terminal;

a demodulator operable to process the data samples to obtain soft-decision

symbols for the at least one frequency subband assigned to the terminal; and



18. The method of claim 17, wherein the conbining conprises for each data
packet transmtted by the termnal, selecting a correctly decoded data
packet for the transmtted data packet27from ei ther the serving sector or one
of the at |east one non-serving sector, if available. 19. The nethod of
claim 14, further conprising: maintaining an instance of a Radio Link
Protocol (RLP) ol boddiBpb @bl Bakedte thi'Son 8ENbNYABAL & 0B RbofRliLPT the at
| east one non-serving Bector. . An apparatus for receiving a data

t ransm ssifornthé k@niimalwi rel ess termnal in a wireless conmunication system
conprising: a receiver unit operable to process a received signal and

provi de data sanples, the received signal including a reverse |link signal
transmtted by, wr | SehdB8dndMddgatis! aapikigauency
subband sel ecte 'frﬁegaiﬁaesﬁsi%g?%gnggt }5% ﬁfr%\%uencylssub ar?gs ?or med based
on a usablrecebat sofif defcistunsntholsetifiaedby thesi pastdne mon-seseng/sentpr §adheor and a
for bi dden set, of frequency_subpands assigned to each of at | east. one
non- ser vi rigfraBl; eambige ﬁlekf'@ftt‘%f"fﬂqli‘éb’ Fl%@fi&%t%?edtlﬁ’eﬁatge‘]v@&slec@ﬁ@“tﬁ&]ﬂe- serving
sector asghaflAfhn' BEFRHHE GP1chS RO RBRLALS HoReliok nll REcallefifd o5

term nal ;Ssghgieg?r%g)ﬁlls t%pgcr?g%%lgﬁ tg preocgss[{ﬁe dg’?aesar?pl es (t:o obtain

sof t - deci soabinedyohalesisfoarsytribelsad obasthe daevded datadocthe serbiteald assi gned to
the termnal; and 27 a decoder operable to decode the soft-decision synbols
to obtain decoded data for the termnal. 21. The apparatus of claim 20,
uher e n the decpder ¥ JiAlalRor 8RR B! Endidin (heB&IUE: R Fhnd! SpbiabR0 SYMDOL S
obt ai ned by the at |'east one non-serving sector for the tefmnal, conbine

t he soft - desdiiw desodeddund sbtabedbpd desshmeamnviendng sctarfomthe ertrieal

sof t - deci si qn synbol s obtai ned by the at |east one non-serying sector, and
decode t hénddrPnhag ﬂst‘d%qco@f‘éié?aéq hiaissh By he B RERCEIN b EAECOIEIAnt 2 f or

the ter m nkingPy FDG RRAANANYS.oOLirk! AL BpatBlEhilaldAeBGRRs KL S T ur € her

operable to receive deco ata obtal ne y the at [east one non-serving
sect or f ortefnfigalt ermi nal and to conbi ne the decoded data obtained by the
serving sector and the decoded data obtained by the at |east one
non-serving sector to obtain output decoded data for the termnal. 23. An

cppay et For B0C, AR e RRoA FolatabiAn il spsihetmanl |1 o

in a wireless communication system, comprising:

means for obtaining a received signal having a reverse link signal transmitted
by a wireless terminal, the terminal being assigned at least one frequency subband
selected from a restricted set of frequency subbands formed based on a usable set of
frequency subbands assigned to a serving sector and a forbidden set of frequency
subbands assigned to each of at least one non-serving sector for the terminal, each of
the at least one non-serving sector assigning frequency resources to communicate
with the wireless terminal;

means for processing the received signal to obtain soft-decision symbols for
the at least one frequency subband assigned to the terminal; and

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

terntinal.

24.  The apparatus of claim 23, further comprising:

means for receiving soft-decision symbols obtained by the at least one non-
serving sector for the terminal; and

means for combining the soft-decision symbols obtained by the serving sector

with the soft-decision symbols obtained by the at least one non-serving sector, and



means for obtaining a received signal having a reverse |ink signal
transmtted by a wireless termnal, the term nal being assigned at | east
one frequency subband selected from agrestricted set of frequency subbands
formed based on a usable set of frequency subbands assigned to a serving
sector and a forbidden set of frequency subbands assigned to each of at

| east one \RReis BVdIAhi SR ddcPior fntody AFk Badode@ @S bbot@in the Becodbd igast one
non-servi ng sector assi gni ng frequency resources to communicate wth the

wi rel ess tlerthe teitninaleans for processing the received signal to obtain
soft-deci sion synbols for the at |east one frequency subband assigned to
the termnal; and neans for decoding the soft-decision synbols to obtain

decoded data fors, t herhet®pafafialof cBfn 23hRr@BR@dnRrismeef clai m 23, further
conprising: means for receiving soft-decision synbols obtained by the at

| east one non- meany fergeeraving dedasied date obtainadriv the ahlgasteaasot-8¢rvignbi ni ng t he
sof t - deci sj on @%rﬁ%&l ) oblta_lai(?ed by the serving sector wth the soft-decision
synbol s o4 h TR east * one non- ser vi ng sector, and 28 wherein the

conbi ned sof t - dg&ing if&ﬂ:oﬁiﬂi&ﬂﬁ% shealeBofRACRELSHtAIRePBY fHelehits SRR HEat a for

the termnal. 25. The apparatus of claim 23, further conprising: neans for
recei vi ng deedsdaldtagetttzinesbbrtheat ldast ank @ondservangstecion o elgaingaitmit dgcodséct or f or
the term g@l{; aﬁ% means for conbining the decoded data obtained by the
serving setlIT HdeTHBal gecoded data obtained by the at |east one
non-serving sector to obtain output decoded data for the termnal. 26. A
nmet hod of transmtting data froma wreless termnal in a wireless

communi cat i on SApst e methagrdfdiangmitiohg dataimam awirgless igrnmimat ingf wiaelesseast one
frequency subband to use for data transmi ssion by the term nal on a reverse

link, the RV EAA OB PAIHEY &S ubband being sel ected froma restricted

set of frequencibiAniap amdsssi@nERe ob 3 @hsObnd freg@ddlef subBindofo hideefiianey
subbands assigned to a serving sector and a forbidden set of frequency

subbands dewkmissignthy tectrminabon laemserso hisknthe-a deast nge Seguencyf swbbarke
term nal  \gach of {160t feSARled2aPoP RO 2L Lo kO BT LA ueneY
set of frequency subbands assigned to a serving sector and a forbidden set of
frequency subbands assigned to each of at least one non-serving sector for the
terminal, each of the at least one non-serving sector assigning frequency resources to
communicate with the wireless terminal;
processing data to generate data symbols; and
multiplexing the data symbols onto the at least one frequency subband

assigned to the terminal.

27.  The method of claim 26, further comprising:

generating a reverse link signal having the data symbols multiplexed onto the
at least one frequency subband assigned to the terminal; and

transmitting the reverse link signal to the serving sector and the at least one

non-serving sector.

28.  The method of claim 26, further comprising;

detecting for pilots transmitted by sectors in the system;

obtaining pilot measurements for detected pilots; and

identifying the serving sector and the at least one non-serving sector based on

the pilot measurements for the detected pilots.



communicate with the wireless termnal; processing data to generate data
synbol s; and nmultiplexing the data synbols onto the at | east one frequency
subband assigned to the termnal. 27.,5The nethod of claim 26, further
conprising: generating a reverse link Signal having the data synbols

mul ti pl exed onto the at |east one frequency subband assigned to the
termnal; and transmtting the reverse link signal to the serving sector and
the at | east one non-serving sector. 28. The nethod of claim 26, further
conprising: déect iThg thethogof daisn 28, dndindrtcomgribipgsect ors in the system

obtai ning pilot neasurenents for detecte Ll ots, .and identifying. the
serving sect or AHPRS! P‘#"éﬁ’?ﬁ“‘%ﬂ@”ﬁ% -rglé‘%llfit%ﬁ%@ t%?g%%ﬁéé(ﬁh%fp(’?q’he pi | ot
measurenent,g for the detected pilots. 29 29. The nmethod of claim 28,

further conprising: conparing the pilot neasurenents for the detected pilots
agai nst a t hr esidding;sectarschaaihgi migt seatuesetiaihahexoped tie theeslsld énereuse t hat

exceed the thrggsﬁ]lol d to a reuse %g& anﬁeﬁélnerei n the servi nﬁ% src{ r and the
at |east oOfib2RGWNSIEM,ihe eving SFtoppad digablepstpne PPRSELVIE SEOF BFSClRfhe reuse
set. 30. Thgsn MiRed-ah thd AUl <2, Wherein the serving sector is a sector with

a strongest pilot neasurenent anong the sectors in the reuse set, and
wherein each of the at | east one non-serving sector is a remaining sector

in the reuse set. 3 The t had, of .cl.ai m 26, wherein the serving sector and
Lhe nt | oaet omd. wobhesmrppayl Seins 49, witeh Jese inh s ras s oador S oy

measur em%’tr%n%é%ﬁ?il&%néé&@reﬁﬁht’&ﬂ&lg BB Ye MR8 115 Bl HhiMd sEC GAPWRech cdchBrt €7 m nal .

32. The netho claim 26, wherein the serving sector and the at |east one
non- ser vi rijje stdedst pnanen-sseigtsadtoeid abvemaidingrsectoposthe rase satt i mat e for t he
termnal. 33. The method of claim 26, further conprising: generating a pil ot
wi th an orthogonal sequence assigned to the serving sector; and

transmtting thy pilfe ABKOHSEE EIGNEDS Swlldhdlff the serving sector and the at least one

non-serving sector are ascertained based on pilot measurements made by the serving

and non-serving sectors for the terminal.

32.  The method of claim 26, wherein the serving sector and the at least one

non-serving sector are ascertained based on a position estimate for the terminal.

33.  The method of claim 26, further comprising:
generating a pilot with an orthogonal sequence assigned to the serving sector;
and

transmitting the pilot on the reverse link.

34.  The method of claim 33, wherein the serving sector and the at least one

non-serving sector are assigned different orthogonal sequences.

35, The method of claim 26, further comprising:
receiving a frequency hopping sequence assigned to the terminal; and
determining the at least one frequency subband for each time interval with

data transmission based on the frequency hopping sequence.

36. A wireless terminal in a wireless communication system, comprising:



34. The nethod of claim 33, wherein the serving sector and the at |east one
non-servi ng sector are assigned different orthogonal sequences. 35. The

met hod of claim26, further conprisingy receiving a frequency hopping
sequence assigned to the termnal; an determ ning the at |east one
frequency subband for each tine interval with data transm ssion based on

the frequency ROBRRAICE GPLEIEE 10 Ibiaifd M L& rk 65 @asi Bnd HéfuRhGSS
comuni cation system conprising: 30 a controller operable to obtain an

assi gnnmentsubbangdtto ueafor detagransmipsendy the tdnmi] po ausersaolink] sheattleashemd ssi on by
the termnal on a reverse |ink e at | east, one. . frequen S and, bei ng
ol ected Nronry kB slfeied (maysuRE ) SEUTAOLer: HEte 50 aRbn o
usabl e setp,0fd bh SOUSMEY sSUBDARGSenRS SuBBA[s tRsiBn&F Y 'an&rﬁﬁgts%toﬁ@ﬁdaa

forbi dden set of frequency subbands assigned to each of at |east one

non- ser vi rfgrbiddeot st of drequinecyt srbbamdsl assigach tofeatheof at I¢ashone awe-sapinger vi ng
sector assi cles to communi cate with the.w rel ess

i f h
Corminal : SAPF ipEdh gk Bactiot B atlgt an BOrELBEsedat B EBIREPERY dat a

symbol s;  gBghuscedtd EdhmBXRAte AT APMAreldds Binidapl €x the data synmbols onto the
at | east one frequency subband assigned to the termnal. 37. The apparatus

of claim 36, furtrdnemitquogesiaiopgrabk tp poesiessedatr Ogesente dyvesabbas;tapddet ect f or
pilots transmtted by sectors . in the. .system and obj ai il ot measurements
For det ected pid BELIPlea ciapls fp mREREH Risotate ympais, e b5 2bEFaBHG o
ascertain fd@e RS MbhdSREEA RNHe (BRIl | east one non-serving sector based
on the pilot neasurenents for the detected pilots. 38. The apparatus of

claim 37, wherein the controller is further operable to conpare the pil ot

nmeasurenents faqr, the.,detected pi] ots against a threshold, add sectors
havi ng pi | ot rrg;a?sur E‘F‘?r?ﬁjgarf“ﬂ‘éto%@gé’ CHIMEERYIE) to a reuse set, and

sel ect " the SeravbidysfishBkoARrie AotdP AR bilBRRAMIRAY ReoARRLRY [T om the

sectors in the reuse " set. . The apparatus of clarm wherein the
cont r ol | ersystemfandtobiin pidemadsiserementsifecditactedpilats gué mdyrduo heicogtrsuence

assigned to,.the termnal and .tg determ ne the at  |east one frequency
Subband f dv MSHERORSIFRIC o RGPl The FVIEECRQr AHH I A Eo6hol5-ABEBHIE { ho

frequency aBPbAed 58 AENRR meAfredleitts FGIBSTrbQETHIAL, I n a wirel ess
comruni cat1 on system conpri sing:

38.  The apparatus of claim 37, wherein the controller is further operable to
compare the pilot measurements for the detected pilots against a threshold, add
sectors having pilot measurements that exceed the threshold to a reuse set, and select
the serving sector and the at least one non-serving sector from the sectors in the reuse

set.

39.  The apparatus of claim 36, wherein the controller is further operable to
receive a frequency hopping sequence assigned to the terminal and to determine the at
least one frequency subband for each time interval with data transmission based on

the frequency hopping sequence,

40. A wireless terminal in a wireless communication system, comprising;

means for obtaining an assignment of at least one frequency subband to use
for data transmission by the terminal on a reverse link, the at least one frequency
subband being selected from a restricted set of frequency subbands formed based on a
usable set of frequency subbands assigned to a serving sector and a forbidden set of

frequency subbands assigned to each of at least one non-serving sector for the



means for obtaining an assignnent of at |east one frequency subband to use
for data transm ssion by the termnal on a reverse link, the at |east one
frequency subband being selected fro restricted set of frequency
subbands forned based on a usable set” of frequency subbands assigned to a
serving sector and a forbidden set of frequency subbands assigned to each
of at | caskndng BAK G1AhY b Rasi ik HonlsBhvidd ettt aslistiflh MbueRY Glschfect hE at

| east one non-sérving sector assigning equency-resources'to comuni cate
wi t h t he wonehesisaté evithithalvircheateeminal, processi ng data to generate data

synbol s; and neans for nultjplexin% t he %ata s¥anls onto the at |east one
frequency subbBfARs{RsgrRsaing datare Bersrate dafe sympolsyiRd ¢ er i nal of cl ai m 40,

further compri shgs fRARRlbRAMCHRCHIAGyhBEIPHLG! he'di AT deeodinsect or's in

the system neans for o I 'ning pilot asurenents tor detected pilots; and
means for subbmid dsyignegl tohthe semwuiahg sect or and the at | east one non-serving
sector based on the pilot neasurenents for the detected pilots. 42. The
termnal of claim4l, further conprising: nmeans for conparing the pilot

measur enent s fofy t herglelaaiatMidifl £, #gtleP sémprisihdr eshol d; and neans for

addi ng sectors having pilot neasureménts that” exceed the threshold to a
reuse set, and mbasdonddtéeingdonpitugs sashottedydsectoes attht egddmone non- servi ng

sector are sel ecteg fromthe_ﬁ)gctors in tE}g reuse set. 43. The termnal of
clai m 40, furt HBFASIRPYGIRINHG: PLSE BIFasWIRe B i dgieRlg é?ﬂmseemincy hoppi ng

sequence assi gnﬁgabx{g;fg} Qg?tﬁgg?hﬁg%eginéﬁ%tmﬁhé NS LA H%r{‘-'ké}gir%%@@ct&t | east

one frequency su interval wth data transm’ssi on based
on the fr epsedoty tHeqiilot ngaseemans éor the detected pilots.

42.  The terminal of claim 41, further comprising:

means for comparing the pilot measurements for the detected pilots against a
threshold; and

means for adding sectors having pilot measurements that exceed the threshold
to a reuse set, and wherein the serving sector and the at least one non-serving sector

are selected from the sectors in the reuse set,

43.  The terminal of claim 40, further comprising:

means for receiving a frequency hopping sequence assigned to the terminal;
and

means for determining the at least one frequency subband for each time

interval with data transmission based on the frequency hopping sequence.



