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BACKGROUND 1. Field [0001] The present invention

rel ates generally to comunication and nore
specifically to techniques fer managing interference
for soft handoff and broadcast services in a vvi reI ess
frequency hopping (FH ) conmunication system
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ADCAST SERMICESINA WIRELESS FREQ OPPING
referred to as " HOOMMUNECATIDNSSYSTENENCY
subbands may be provi ded by orthogonal frequency
division multiplexing (OFDM, other nulti-carrier
nodul ati on techni ques, or some other constructs. Wth
frequency hopping, the data transm ssion hops from
subband to subband in a BACKEROPMYom manner. This
hoppi‘,ne? provi des frequency diversity and allows the
'dat a4 ansmi ssion to better withstand del eterious

pat hTré pRSér idHmhoR SelBRE QQWTQ%“@ domBiieAtRMCGRAd more specifically to
jamm ng, fading, and so on

@Ap An ort hogonal

tephriquasrioy mahaging uﬁeriﬂqxemqerfpesdt:h ff Epmpydeastseriiges in a wireless
mul ti pl e users

frgédehwﬁ(?%’ %{f_}\ﬁ)acg a?‘@ﬁﬁ@%%@‘ hoppi ng OFDVA system

data for a given user may be sent on a "traffic"

channel that is associated wwth a specific FH

H&etuﬁdtgl'Otmﬂs FH sequence may be generat ed based on
nne

323?31 aﬂ%g?ca’w Opm%g ﬁ&{ntglélﬁ{féhg%%?sﬁgpt g%ltél S5+ ﬁlgSmﬁlséd on different

fréqraty bubbafdiinalifferet wae iftevaldawBich madystd REdrRad th As €RGPIperiods”.
hop period. Miultiple data transm ssions for multiple

bese feeqpeneysubhands may beiprawidastky §rthagonsl fragypreytdivision gnultiplexing
F
@—‘Eﬁ‘l"ﬂ el SRR bhllach IecRhEEs, ORI ST Sosiues. Wi

frequehbne hoppiag t hﬂt davan leanamigsibi dfobs drontn anbisdnd tansilbbimds m a pseudo-
only one dat nsm ssi on, s each subband in

raﬁaw%pg}apa%r l?‘ﬁ WS &F‘?‘H%"éo Er&ﬂumysea{e@ﬁaegn tqlﬂews "the data

ritshdidRirrodRidr WiR&asd §§ét@ﬂ§usdp9ath Bffectt ! dsGHafroW-bdhdQhRrference,

anot her while enjoying the benefits of frequency
jadimiag sfiadipg, and so on.

An orthogonal frequency division multiple access (OFDMA) system utilizes

OFDM and can support multiple users simultaneously. For a frequency hopping OFDMA
system, data for a given user may be sent on a “traffic” channel that is associated with a
specific FH sequence. This FH sequence may be generated based on an FH function and
the traffic channel number, as described below. The FH sequence indicates the specific
subband to use for data transmission in each hop period. Multiple data transmissions for
multiple users may be sent simultaneously on multiple traffic channels associated with
different FH sequences. These FH sequences are defined to be orthogonal to one another
so that only one traffic channel, and thus only one data transmission, uses each subband in
each hop period. With these orthogonal FH sequences, the multiple data transmissions do

not interfere with one another while enjoying the benefits of frequency diversity.



[0004]

[0005]

[0006]

[0007]

WO 2005/ 036894 PCT/ US2004/ 020278 2 [0004] An OFDVA

system nmay be deployed with multiple cells. A cell can
WO edosn3dses a base station in the system and/ orpeeS2004/020278

coverage area of the base station, depending on the

context in which the termis used. A data

transm ssion on a given subband in one cell acts as

interference to another data transm ssion on the sane

subband i nei ghborijn ell,. .To andom z
" ohn DEMA SRR EH e Serfyec g RS ool pap refer o  base
st&fnl inSsylshen &t/ diheebverBRt dréa Sfethe PaRUtoh 2dspending b the context
_respect to the FH seguences for neighbori ;}g cells.
inWhigh tthee tesm ig gisedio 4+ dp@omMNEMissioRUENe edven; swbbardeineprgecell acts as
ingelrfé?ern% by aﬁ&hc?rc&ltae Yrﬁgs ngo p)r? tk?ﬁ?&a%et Lz ishsli\ 28, hf)(%l}écell. To
USer 1"h a“gi ven cel [ "ObServes tThe average I nterferen
rahdéinizé herdadllAntetfRrenoe, 3h¢ PHSedu®hcesfohedchesk afe typically@éfined to be
cells. [0005] In a multi-cell OFDVA system it is )
psgedo-rasgpm Wi SiEpRsSE tto B HH Hadteares' foryagighparipgacells.  With these
> S A . | ..
P o S e Ve o A B Ga @afismission
fos paiseralh adgiver «ilk gbsaryas rietavdmige irgeifarascepiadrh thd daa transmissions for
éhrou h transqkssion of data to or frommultiple base
°t. TSP ﬁ’%og‘Fr ferent |ocations. However, soft handof f
i's  morpbiccaliedFBMA Besiatasit &f deksirase ?J‘ﬁ)\{)lpbﬁ PRo0 BandbhSwhich is a
i's because the FH sequences for one cell are
prpesssi crdrerciydo serasmnmignicasest wsh aneltiplet base lstatippé sistplianeaysly.  Soft
PSR R SRRl e A LIRS ppapprsmssion
ofvddtd tovort froml ultipiebass tsaitibNat differnt 1deatiemf tHOweeS doft handoff is
user na¥gbe instructed to use an FH sequence for a
cappicated tbydheyee of frequeasy hopring| dhisqs because thenEH seguences for one

S RS f - f Fe WL . .
oA AR At SIS DB g ot
ordér tohandtesize naerectlbmseferaicat iIDa ubertis\in ksbft hendoff with multiple base

stﬁfﬂ%lél? ) Elﬁé]‘lg?gf#gn%{fﬁé ?%g@té%gt iggting‘ﬁt_ t(%—{pgg sarlrll (s)gqsuence for a

de32hhel JNEOF theds ﬁ{ult‘ﬂﬂ% bakeCRtRRs] The Bﬁﬁrt%%}jsgi%ntfbﬁthe soft-handoff

users of the other base stations and woul al so

usee el \be drthogefad rterthe datagranshssionsiSer gtheiThgers of the designated base

interference degrades th erfaornmance of all affected
sl SifsEpseAErRID W rBpes o TR dia YonSpise®ip FOipF wsers of
oth&ChU3E Gtiidns. O THBNBGchanBSE s #B6R dabe FéfereMRMBOtE usbrs of the
a frequency hoppllgglaC]:DMA system SUNII VI ARY [0007]
[

ottrerdisg sfadensand would jalse deqsrecinterfiersnge fragethesn wserser Bifciaterference
i i I.Ng communi cati on system
deégd.d% megghgg@ﬁ&%gggggfgc@ﬁ%gg techni ques may be used
There is therefore a need in the art for techniques to manage interference for soft

handoff in a frequency hopping OFDMA system.

SUMMARY
Techniques are provided herein to manage interference in a wireless frequency
hopping communication system (e.g., an OFDMA system). These techniques may be used
to support soft handoff, broadcast services, and so on. These techniques may also be used
for the forward link as well as the reverse link. For clarity, these techniques are described

below for soft handoff with two sectors s, and s,, where a sector is a portion of a cell.



[0008]

[0009]

[0010]

to support soft handoff, broadcast services, and so

on. These techniques may al so be used for the forward
wo 2ovk/ozmIwel | as the reverse |ink. For claritypCt/iisme4020278

techni ques are described below for soft handoff wth

two sectors s, and s2, where a sector is a portion of

a cel|. WD 2005/ 036894 PCT/ USz004/ 020278 3 [0008] In

a first schene for managing interference for soft

EH fupction fSho

o S pCidoter B el Bekarbnte” 6817t h8fiottycan, FH function

£ QF, TYSRNBed Rir s'of’(-haﬁ%ﬂf ub@R4Gf FHIfIn&RAL PT(ASF) is @s@d iE6} users not in
T"unctlon f52 (k, T) is used for users not in sof

oglﬁlgﬁi{nggff ih @ect&egt Qh FREfun@fidh ther T §Wesd iR rﬂéerg not fnkso_ft) handoff in

are nDdlfled t'§ be orthogona

sebtdr Cst ' ;ﬁ? rfmr;a lg T\ﬁ'hﬁwn ?e Ei@ ¥y %é’ %ﬁ\?tvlbt esorhhogonal to

aSS|@n icch P& “Gefi
{
th\%ﬂ{l—ﬁl li’lg}gtgltbg Pjé,wéhT) (i g;Q évﬂégl i@sg&.rﬁtr : ‘{‘:\]l%esglo{s ﬁ?@ﬁg@%fﬁc channel r,
Whi%gflg ! hr%\?m%?g hgtr];']lg'?ﬁilbctstlgﬁs ]F H f g’gg% r Serfstélﬂ'%%)ﬂ-r arfd ﬁcvrv]ith sectors

5.%ndt 1€ "Fﬂehﬁéntffﬁ? S_I@) Itr FARE Qﬁarﬁlel } BRthe FRObGGESSH D& T are made

functiion fS such that 1ts trarfic channe oes

ki¥¥n td bkt %E&s Wl ts@ctmtsr @f bhd sChaPRAl off the SRRerliselshi sector s, then
soft - handoff user. Sim' arl y, each of the other users

mbdifis€ eheOFH fuactiddi £ (BT )t fiwhFthlaf 1§ edaffnchiandel( doe§)not Usitdrfere with
that its traffic channel does not interfere with

traffialcharmel hasudedy the slvﬁ-rhlaﬁdkfff s hSilailidy, esahdoff thie Bthet bsers in sector
FH functions ff~ ( and f52 (k,T) are described

spuodifies [tirobH] funcﬁlog ﬁv‘? ha Sg@h@lﬁblt$ afficeehapnal goes not interfere with
interference for soft handoff, the FH function

tr4ffip shanre) . Yadoysonetbods fon medifyingube FH funetionsef, KK T) and f, (k,T)
function fS, (k,T) used by each sector s; for users

mﬁéﬂwﬂheébﬂpwhandoff are predefined to be orthogonal,

f]gt tfrl}zge a@%qh E%?é}uﬁ%?g%% rr&]rfé‘(ré‘rﬂ%t 1’09 rs]oi]‘t %’aé&gp tgnE ¥H function

FSEEMON §sed fortdet-handoff @kers @hd tHearHl ﬂirfcuuﬁqr &, T$eust:@by 8ach sector s,
Uses the FH function f S, (k, T) for usérs not in soft

fohaslohdt,in 36 hatdifbare predefifed folte driloforutdoanatfmicllifiéatibh of the FH
for users not in soft handoff. The FH function

fupstiay f,, ) T) & it aerdednddie £ taction adodal isuged loy bothgectors s, and
| ow correlation with, both of the FH functions fS,

s, for epfthaadeff users. T)SectPhes, Fises thadth denction f Kk:M)) faryuspes not in soft
defined to be pseudo-randomw th respect to the FH

handofft arghsefcfoz (, kus¥y the AP fankstonr fij (kel) fiomisers nsft in ¢@dt handoff. The
traffic channels nay be defined with the FH function

FH Siwetion , £,74r. Ehds predefined tg bppohoganpl tot or lRve ddw chaeldtdr with, both
users. For each sector s; , N- R traffic channels nmay

ofshe HHf funettbnai £k, Thhand-1, {lue t iThe HEBfunckom)f, 8nd) unayibe defined to
for up to N- R other users not in soft handoff, where

be pseudo-random with respect to the FH function f_ (k,T). A predetermined number of

(R) traffic channels may be defined with the FH function f, (r,T) and used to support up
to R soft-handoff users. For each sector s;, N —R traffic channels may be defined with
the FH function f (k,T) and used for up to N —R other users not in soft handoff, where

N is the total number of usable subbands.
Various aspects and embodiments of the invention are described in further detail

below.
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Nis the total nunber of usable subbands. [0010]

Various aspects and enbodi nents of the invention are
waolemsnsdsed in further detail below. W 2005/ 0B68942004/020278

PCT/ US2004/ 020278 4 BRI EF DESCRI PTI ON OF THE DRAW NGS

[0011] The features, nature, and advantages of the

present invention wll beconmegnore apparent fromthe

detail ed description set forth bel ow when taken in

characters i s DRSCIAICHS oI rR BRAWSGS®,na”"
wher ehe) feah 6kl Zlaturé, GndladamaBesaof HelPdseny sivehtiol §Gll Jecome more

FIG 2 illustrates frequency hopping for one sector in

aﬁpngendigmhgylgtagﬁql degcpption sat|festh below wher takew in conjunction with the
dlﬁg’g{,é f‘g%}fg‘]@‘ E{(%qgffféﬂﬁ% Vtg\sﬂ%aac%?so S%Egléﬁf éﬁrré oBEhlﬂggﬂ arrgughout and
whéresmr f erence through the nodification of the FH

functj on [0016 FIG 5 shows a process for managi ng

i nt eF¥Greshews en Aisyelemse of FH functions

re
P oFiG Aiflub ey b3 3RP P, B Khe ALY In (5t OFDMIA SEm:
t er nFi6&a 3, illustesgsenedifiedtipn of an ﬁﬂefu(iétmmdwgtaenft-hmd'dff u$eD

PES T' g@lw{;%%%g%gge é%ré%ﬂ?gel %nx:ﬁeg?rg% Ctgr lililﬁxe moglflcatlon of the

FHthatsionat i on. " Any errbodl ment or design descri bed
herein as "exenplary” is not necessarily to be
conskXQ Sdshaws grpspeass &of maanagingdntesigeangs thyoegh e mee of FH functions
ns. [0019] FIG 1 shows an
prggge}ﬂrr% qggémnﬁgg{l%m 100 that supports a nunber of
userBIGS. SgAt end BB show! bidels diagranbeof af bhses staddmtdndns terminal,
110 t hat, support communication for a nunber of
resRECHY ¢4 18 ﬂiengDM‘Béﬁsée@t ation is a fixed station used
for conmunicating with the termnals and may al so be
referred to as an access point, a Node B, or sone
other ter rri nol ogy. DESIANLED DPESCREIEHQN pi cal | y
P e g o i e RSPS9 ' TaBle, imstance, or

ill’hﬁtfreﬁfo'h?d t&lya%nﬂ)oﬂﬁh}iénlt €orS lddip® Ndeséribed herein as “exemplary” is not

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

designs.

FIG. 1 shows an exemplary OFDMA system 100 that supports a number of users.
System 100 includes a number of base stations 110 that support communication for a
number of terminals 120. A base station is a fixed station used for communicating with the
terminals and may also be referred to as 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 referred to as a mobile station, a
user equipment (UE), a wireless communication device, or some other terminology. Each
terminal may communicate with one or more base stations on the forward link and/or one
or more base stations on the reverse link at any given moment. This depends on whether
or not the terminal is active, whether or not soft handoff is supported, and whether or not

the terminal is in soft handoff. The forward link (i.e., downlink) refers to the
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user equi pnment (UE), a wireless comunication device,
or sone other term nol ogy. Each term nal may

W@ ooussiseat e with one or nore base stations onpehES2004/020278
forward Iink and/or one or nore base stations on the
reverse link at any given nonent. This depends on
whet her or not the termi nal ks active, whether or not
soft handoff i s supported, and whet her or not the

codwliuc'ﬁ tan lp&(f fg?ri(%{;é b;?sﬁgfja&ﬁ\ E(nggq i or and tlhie rr1ct,(vc=,{-sie'henk’ (i.e., uplink)
refed td-1he QOAARAWSn finle ABTLLAE Eenirfil td ﬂhB lbaéd@mdnhe base
station to the termnal, and the reverse link (i.e
upl | m@ystemeroetrgllqrd 3Pieeupleniabase stations | i0aadimayperfsm a number of
N e T N e
arperd Mess basa satiers, aid (3) uoadss andcaitoh ofithe (drminals served by these base
coordi nation and control for base stations 110, (2)
SAANsi ng of data armng t hese base stations, and (3)
acc f e”t%lrﬁ EMRR F
basgﬁécsh?ﬁd?? gt%{s}&ﬁ glffv §c e st a{?s?)on 11%}5%&E ea 102. For
simplieity giee faverage ra&samf@nch/basgecgnapmoﬁteranepmsdrﬁai bFan 1dea1 hexagon.
[ t he, covera e ar es\f of eEch bhase statjon is

.l t
T8 PG APl iaE SOVerase Piras ReSPaRo. St Ty b gatitioned into

mARRPAL kdcYors 1108, Cl%ieéﬂﬁﬁ)lére%@h QL1 8AS b PBRItNEA 1RB HEY sectors, as
be partitioned into mJItlp e sectors 104. For

shoyanisl BIG. e‘ac Hn dblISIcaﬁfanybélrmlMtb't paphesectontad a pecgerized cell may be
re?xee%ér}%c? b¥ an 1de%f] \{Jigg Ithc;“[t 1s1 1/3 ori} tllié1 L1, % lsFJt&r ma% be served by a

eac sectorize

cdr&@?(ﬁﬁiﬂ[g lﬁﬁle hﬁnﬁﬁlvbdﬁﬁisysl&ﬁ (B&‘Sg eFdﬂh?declo‘Blzéd &lpihd e station for
el Each sector may be served by a corresponding

thplecd] bypicaldy @PC\MCS Sl e &%ﬁse éqisshe SF%}PrSaofstB%tt st z“élzf term “sector”
tat

cal(flﬁljg{‘er eg% lﬁaaﬁ‘ﬁl{oct ﬁ do%%}g o %te:nglg tog?tﬁs{@&%ﬁé){%xn Whlﬁh the term is

ustte The folldvaag ﬂesrchptlolaassnmbe that each d8l$s patitioned inso multlple sectors.
cover e ar endj on the context in

FGQRPRaD. fi B fol ek diatiog, BeLEm prsoeBet irsed ferically for

b&Ra tiflx‘é@ kiatib® th%‘ﬁérbés' a%%ﬁcimﬂ Atk edladibR kifat S§GE SectorFOr
S|n'p|C|ty, in the follow ng description, the term

bas@F@N&tu &mrem leQsetﬂh@en@FDM,l mhichois abmdduhitlbnxedmique that

ti;on_t rves ceII fi Xe statl
ofsPyed mrifinso P Pl Seempingartiiiog BbpfrsE%0 onrogona
fr%ﬂ@% y ¥bbafids ST lﬁs@ﬂ%hﬁsldﬂélalseebﬂhﬂ)\ﬂ@l tebedted to as tones, sub-carriers,
effectively partitions the overall system bandw dt h

bipgt ancgy fwglgww wbcl(lwlebrt Wil AQFDM, r?&b etvbhand, i aptpsiated with a
reg%e%ﬁse Suh¢ a?ngrsth%rxg%\?b S&a&ﬁn{[‘rg Q)VIMI datd. % Sﬁ%ﬁ r16e"|:@§[ %x?t{éﬁf’s only N,

Carter s Fequency su

B5iMs £2ARaTHPRAR Fah atseoh Aise o‘t&ﬁﬁ)'i't\éﬁs
S %?Msarrlﬁer tﬁat A 5%%1 ’dNFaSt edm\?vlgt 1 dsata faismission, and
Ng:@ﬂbiﬂést &notARky aN@ serve as guard subbands to allow the systems to meet
spectral mask requirements, where Ng = N + N, + N;. For simplicity, the following

description assumes that all N subbands can be used for data transmission.

1. Soft Handoff with Frequency Ho

FIG. 2 illustrates frequency hopping for one sector in the OFDMA system.
Frequency hopping may be used to obtain various benefits including frequency diversity

against deleterious path effects and interference randomization, as described above. For
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subbands are used for data transm ssion, NP subbands

are used for pilot transm ssion, and ND subbands are
wmoedososao4 and serve as guard subbands to al | owed®S2004/020278

systens to neet spectral nmask requirenents, where NS =

ND + NP + Nc . For sinplicity, the follow ng

description assumes that all dN subbands can be used

for data transm ssi on 1. Soft Handoff with Frequency

o TR (b ER BAR B g o

elgmycrdaﬁc dR&fhelsOmP b idefivell WRetsb endf triffic IcAGANEH uB& one of the eight
%gency diversity against deleterious path effects

subbands in eaghehrapriesiofla At bop periodmay &g dgbinad ﬁOHEde(hlbb@ethC duration of
For CT/ US2004/ 020278 6 this exanple, N
OnE %% mmnégmggﬁtﬁogubbands are assigned indices of 1

t hr cEgh tiffidhanfel ieagbtiatedadith £ ditfetsnt FHbseqBshcle The FH sequences
defined whereby each traffic channel uses one of the

fop plj Hrefficsahgpagiyn the, S@&mmmlps graerasefl with g é’fb@mw ey, T) , where
&% def ned_t o be equal %‘S gur ation of one

k thspf © efiis\apng gugmb ef 6633)an e fenofessHpiemcimAnhich ds given in

urfi® oP ﬁbﬁ‘g@ﬁ’od"" N ialf?créiritfffl—f}§<=féﬁl£nc': Hnﬁ?%%@ﬁ&ateﬁ%ﬂﬁh‘ different values of
sequences for all traffi'c channélsn the sector may

k bethgdrid rfancﬂmnvmf;(h,léh HHe fRH ctquencd r(dach Tiaffic whamel indicates the
denotes the traffic channel nunber or ID and T denotes

pagtjcsilasisubband, to wkd foin tha$ trgfﬁr:ecmannﬁl iy nfiqhsl"loofperigé b@a'ncbg segy in FIG.

2 fia ey RERCREES e R BT HRLERL I b hePhp spdom manner

deldihired peis BHC@qﬁ@fceeamﬁ FH atdueace faanngfic ichalinehk eﬁayt $1=e given as
fEartlcular subband to use for that traffic channel
0o

@¥% hop period. It can be seen'in FIG 2 that each
traffic channel hops from subband to subband in a
pseudo om manner deternmined by its FH seque

R Az

The ence for traffic channel k may be given
follows: i fs (k, T) Eq (1) where i is the index of

whei€ i %Uthg %Héxto@ theS&ibbad t‘brlﬁf: fféﬁtréfh@@ MineKk f&rhoﬁ%nod T. Different
peri od ferent val ues of resul

vadiies fo rkewmll malersdlﬁff:rem miuesaﬁyl f@r aeyl ghvep hop rpeudd T. Thus, different

Thu differen b are used r different

subPatis e (e i e PARPRRS in s B ch Rop BSAE e -
shovEG, Reshd Wb BNl bbaisddist @ Forl (i @%ﬁiﬂﬂrﬁﬁbﬂfﬁd éfidnnéls 1 and 4. The
channels 1 and 4. The FH sequence and subbands used

FH sequengs pr¢ sebbandepsed for drafficichannelyl e indicated by the cross-hashed
boxE€md hfis pﬁdsequence and subbands used for traffic channel 4 are indicated by the

diagonal-hashed boxes. In this example, the FH sequence for traffic channel 4, f,(4,T), is
a vertically shifted version of the FH sequence for channel 1, f,(1,7). The subbands used
for traffic channel 4 are thus related to the subbands used for traffic channel 1 as follows:
f,@4T)=(f,(,T)+3) modN.

To avoid intra-sector interference, the FH sequences for each sector s, may be

defined to be orthogonal to one another. This orthogonality condition may be expressed

as:

& T)# f (mT) fork#m . Eq (2)
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boxes, and the FH sequence and subbands used for

traffic channel 4 are indicated by the
waolcagosabs hashed boxes. In this exanpl e, the RPCT/US2004/020278

sequence for traffic channel 4, fs (4, T), is a

vertically shifted version of the FH sequence for

channel 1, fs (1, T) . The subpands used for traffic

channel 4 are thus related to the subbands used for

EdJ ffi IIo .

ik CPobsay by o Bets o g Sinke bbbl for any given

hdpHpb&RIIUENCBH atlowingaeily et edffis .chomnel be usél@héinesbbafd be each hop

ort hogonal to one another. This orthogonality
pe@@ﬁdmrfﬂﬁeways pwoidscharaergmuliple fata trgpsmisyiors pent op uyiple traffic

g e e S A BT (TR PRE 3 v

FImsH@ﬁ:ntébefo‘ﬁ 38®01S Yo hnbel védicalan yhified @Brsidho f PAE ia@dthdr, aBhown in
allowing only one traffic channel to use each subband

FIGh 2e dithe dmhjogomdity cmhditiont raay else be ettaisedaby defadng therifH sequences in
multjple data transm ssions sent on multiple traffic

sog}?acﬁh%rgaqnﬁrst he sane sector. The orthogonality
condigrl £ PnuB%e&8r @Megys@fn d@dth RHASmisSidns '%51‘ users in one sector
sequences for sector s; be vertically shifted

integfiessi with dafa teanemissionk éor, usa1§ iglanother sector| @ dxﬁf.erenhﬁi function may

beort hg(%oenal%i ty condition may al so be attained by

dg?? nﬁ H sequences in sone other manners.
[ 0027 redondizénihtei-seetsit Diterfdrédd, shes REINfukbibas for different sectors
transm ssions for users in one sector interfere with

shgnldzbe: psgrdorrandpen skeroxampls; shg FHafwoetinsy fseeT brfor gector s, may be
different FH function may be used for each sector.

defiped 8} ba psqudndandone withtrespesieiot the Fthfuactien ofyéw, T Far seetor 5,. In
functions for different sectors should be

thisseaeel dhe Hhldsrquerousekbyrpéator s hior Fidffiacwnnenk s b¢ jpseutp-random
for sector s, may be defined to be pseudo-random w th

wrrﬂe §?ﬁ@é@t tpothp rﬁH sequenere tsasinby sgetermsaryort mfﬁ@ef&taanelgz Interference

S C F uence used by  sector,,
byt RGPS K 208 11 SHOrpUBERRIST Ut A Wb shybwpen the FH
seg &Q@F&ﬂhé&qﬁﬁﬁs%hﬁﬁ% . S\?Hétfé(/elszfl ;IPT)L fh ) and two traffic

anne Interference bétween tr I C C anne

ch@ﬂﬁelmr?@\%‘ lsSct¥RERBMURE shii€rsBbbahdor ¢ bdrdd 88p p@ﬁ&é{\’eeﬁbwever the
FH sequences for these traffic channel s i.e

lnwlrf@reaaver\mﬂsbe tandamizedfdig t@n’th)psamtb—tandomrtm‘ttﬂmoof the FH functions

fxs@ nel % flpZ'lntzgo f‘eCt or Er“"t ewtgla ge?‘}ﬂ'gﬁ%tlﬁﬁ‘ﬁ it 15got possible to

randoni zed due t 9 hg 8l§ﬂt1sudo random. natlghe of the FH
gu|a£m] e(elugﬁrg 1n one sector to be ogona to users 1n another sector.

The FH sequences for each sector may thus be defined to be:

1. Orthogonal to each other to avoid intra-sector interference, and

2. Pseudo-random with respect to the FH sequences for other sectors to randomize

inter-sector interference.

With the above constraints, a user assigned with traffic channel k by one sector will be
orthogonal to all other users assigned with other traffic channels by the same sector.
However, this user will not be orthogonal to all users in another sector, which uses a
different FH function. Thus, a user that is in soft handoff with multiple sectors and

assigned traffic channel r will not be orthogonal to all other users in these sectors, if the FH



[0030]

[0031]

[0032]

fs~ (k,T) and fsZ (m T) . In general, wth

pseudo-random FH functions, it is not possible to
W@Rasassee users in one sector to be orthogonabCt/0S2004/020278

users in another sector. [0029] The FH sequences for

each sector may thus be defined to be: 1. Othogonal

to each other to avoid intra-gector interference, and

2. Pseudo- randomvvith respect to the FH sequences for

se\%,?,%@§ ﬁgrcgng%es ééc éj %g}l &d aé AL elibeg GhSve, ! O‘% %1% ﬁc%seen $6ft handoff

ral nts, a user assigne

cdnhaf Bd suppbrddtn@ithdat mtrdamemg eatdereHid to/byehe Suft-hagioffalset. 0
all other users assigned with other traffic channels

by the sppertseeft drandoffiowithemultiple ssegtosy Whilq ayeidinge interference,
ongl o u
oxg}{otgglggfgﬁ fu %1 ty‘:@ﬂ falljxléhilfs%(ﬁ) nfopfﬁﬂ%tdﬁg(gfﬂ ihgtrgstz{]'d M} &tﬁer &s%?s of these
mhhmkoéefctcm; t Dritofbriap FEL ﬁmcﬁ@rma;n te obmfriedrie d/atlma;f ﬁaamwrs some of
nnel r will not ﬂgtor onal tao all .other users in

w{qq e desariged belo[w t s desgapkey it 1s assumed that the sectors
/ 0 Nges c r

ey (has AbgEE Rt RERE O %ﬁ?i R8T S orad Gapiponously

Sywhromouslg operation iseehsily abloeved ﬁtvt swmlm@ngmtgapftm mcell or base
to/ by the soft-handoff user. [0030] To support soft

SIMoff with nultiple sectors while avoiding
interference, orthogonal FH functions are used for
sof t - handpirit Seh -NedifiRation BEFHUEGIGios férBufeHandoff
mul ti ple sectors. Othogonal FH tfunctions nay
obt alnnadfiish svlaemimlfsr amidmgsinterfmmoef forwduific lhawdoeﬁf an FH function
descri bed bel o In the descri ption, i S

fad Edneid Lﬁ%fortth% S%%E?‘B’Pé useés @nd ﬂl"h%%é““ﬁﬁ‘ﬁbof t(h«’!a lopfach sector
handof f for gi ven user) are operated synchronously

is apodify %wotzfsqlghoaaw 49 ﬂmFIT)I funcsion | £, tehi e\ﬁécﬁnfeéamgkec tq;-w@port soft
bel gngi ng to the sanme cell or base station.

hasdatniith twe, srA9re ot .aeﬁ s@f the FHERHCHPR Ns1, (ot ) St ber%mﬁr&flfy both of
[0031 Ina first s or avoidin nterferenc

thes6r ECIRE oFOF 1 Usefin 8 tihﬁ f f} yith S‘F‘%Wé(%r %'r;‘ S §“‘b§~°étg“1egffa%c channel

R SRS B0 ! s i
I'E L*ncf’ﬂeos%ﬁgéﬂ (Jsec-{ )o thiS s8ft-h %ﬁﬁgb&g ﬁéloﬁ#p‘%rgsgnﬁllssz%{ fn each hop

ff Wt rs S,
pd‘r@hCI(ﬂhaﬂ'beEMnbg ﬁh g@, )y, both of these sectors. For
a user 1 n soft hando f"? wth sectors s, and s2 and
assi Do edhirtaiaforthogatalinniedtween tht heftﬁalndmfﬁ atdrand bH lod{er p3grs in both
is used to obtain the FH se&uence for the assigned

seetost i and epafndiH funchier s (bBan@r jsedieied #d teildl function f, (m.T)

soft - handof f user_ for data transm ssion in each hop
for sector s, may be modified as follows:

£, # £ (rT) for ke K, and Eq (32)
f,mT)# £,,(r,T) , for me M , Eq (3b)

where fs' (k,T) is the modified FH function for sector s, ;

iz (m,T) is the modified FH function for sector s, ;

K denotes the set of all active traffic channels in sector s, ; and

M denotes the set of all active traffic channels in sector s, .



[0033]

[0034]

[0035]

period T may be given as: j = fsho(r,T) . [0032] To
mai ntai n orthogonality between the soft-handoff user

wapasabdsont her users in both sectors s, and sSPCT/US1ve4/020278

FH function fs, (k, T) for sector s, and the FH

function f52 (mT ) for sector s2 may be nodified as
follows: f, (k, T) *fsho(r,T) ¢gfor k E K, andEq (3a)

f52 (m T) * fsho (r, T) ,for n(-= MEq (3b) where fs,

(4% ' I £ [ r

In( u or{sé@%)ﬁ%d%, P{nggs@ﬂ %g%@ eﬁ% ﬁag rsyné:gg n% s%&d thﬁ s?s%em time T

1sd§dﬂ1ﬁieﬂ&obbeomﬁion66rz€ll deced.i ve traffl C channel s in
sector s, ; and M denotes the set of all active

tr a;E‘il‘@Ueﬂa{ﬁﬁ)eF@lanPss@é't Hie EH. seqpenrgp geogeigdwith the FH function
S
fg&[{g ) égengg? ¢ t?aﬁcg)gf“ g%:/é‘% I%nénl{ogghalzgqﬁé ¥ Setq'ggr?ces generated

wtt%é%fsrwéﬁ%g?ﬁiﬁ elig) To1G 0oFRL eir Pl %E?"réiraéweﬁ Equation

COE PRI ot g Y Secpidpesty mblidar b ght &ﬁ@ﬂgﬁf@n%@f are also

enerated. with the nodified FH functiaon f3l (k T a
rﬁwemf 1dp the Kk saquences iganesated gtiths the medifisd iFEh fyngipn f, (m T) and
indicates that the FH sequences %enerat ed with the FH
used Aok other yssrdp rseqtyr ar-e The %nfbmor% ten may bergatended to any number

uenc, gen ted rrodlf ed FH f n f52
R R A R E'?n@gfc I‘Lf% AR T)
rmdl fication may be ext ended to nunbe
anggbe BlodiHioddTHLIBRUSN 21 Gf- Fsebda (k) B asasioeg Deley.
soft - handoff FH function fSho(r,T) _and the nodified
FH fharrchifsbergb (P@mepkoiﬁtp Singt syeme; theriiH dpnctigas £y(% Pofor each sector
bel ow. [0034] In a first enbodi ment of the first o
s;siseedified pef ur¥hero upes gors ito seft hardaif wetbiroultipks; sectors, it is
is nodified as follows. When a_user goes into soft _
aspigherbimfifyG chanmgl ridsfised avithothe, FHtfqn§t10fas)§;io§fn€B tmﬁfuser is also
channel r defined with the FH function f ho(
asyigned tiafdic channgl 3o by gach shton s Mt whick Haﬁweﬁofvhawffeéﬁm users in

sector s; with which it is in soft handoff. The use

cach seqiordinve @gtist knardedgefithe FkaHBWO@déa(bfT t%éna:swe signaled with

s ip G RRR P ot dienne rcaanet & haseltuadet] gss signaled to al
otﬁﬂ'f ﬁseHQHQHésfe ﬂ4§lﬁgle' sScordnehedafp ﬁ{ahnﬂoi; hfs'élgHécF foS tleSoft-handoff

ese nultiple sectors. The traffic annel “v;
us@s By Qﬁé‘ﬂ sdctort 065 SWot i i‘of the GHifr RYrs GRGBECISLG! OFoS example the

is also signal'ed to t ther users in sector s;
soPXIHMRbA uséBay be assigned trafﬁc channel v, by sector s, and traffic channel v, by
sector s,, where v, may or may not be equal to v,. Traffic channel r would then be
signaled to other users in both sectors s, and s,, traffic channel v, would be signaled to
other users in sector s,, and traffic channel v, would be signaled to other users in sector
s,.

Each of the other users in sector s; has the following:

1. the FH function f,, (r,T) used for the soft-handoff user;

2. the ID for the traffic channel r assigned to the soft-handoff user and defined with
the FH function f, (r,T); and



[0037]

[0038]

sof t - handof f user may be assigned traffic channel v,

by sector s, and traffic channel v2 by sector s2 ,
wWOob®s836894 may or may not be equal to v2. Traf fPCI/US2004/020278

channel r would then be signaled to other users in

both sectors s, and s2, traffic channel v, would be

signaled to other users in ggector s, , and traffic

channel v2 would be signaled to other users in sector

[.0035] ot her ysers i ect
Frcthedl Banhiratiic chReEs FameEdh (B4 Rloluiser pYector s, and
the soft- h f ser eIDfor the traffic
chaﬁ?fé‘!ed“" 'IE;‘“‘E%OQ e(k }1 handof f user and
defined with the FH function fSho(r,T) ; and WO
Tralfl0 Dh4h36B8514 tHSrlcldSRANY LeRDR /Be $6ft-handdfhesel Bdrfdata tkdi@mission.
traffic channel v, assigned to the soft-handoff user
[00B§] sedEash us¢r iarsdctodef magdhen ddfinetibe Fiddifieddfi dwndtion [ k(k,T) for
T) . Traffic channel r is the one actually used by the
its saxkdr- Handaidwsuser for data transm ssion. [0036] Each
user in sector s, may then define the nodified FH
function f,, (k, T) for its sector s, asfollovvs fs;
(k, T) if fS'f((IkTD) # ffsth, By = .fL0.TXs (k, T)
(v, fTk.a)karw se Eq (4) Equation (4) |nd|cates tEqK4)
each ‘user ijnf.gesTpr otherwises t he subbands for its
assigned tr ffic channel k if these subbands are not
-the sane as the subbands for traffic channel r used by
EqlidtnS@) indiatd ahdt edétehiseriin Sectorl §, s8s thekuBbants Fehie 4ssikhed traffic
. Each user in sector s, uses the subbands for
channelf £ ifchese anbigdndy arevive nie simet dseths withiands fdraraffi¢ shannel r used by
aSS|gned traffic channel k are the sane, as the
thesgBiRdeff pesr. i of 1, &k-dh dnhelr-F) - Eadnuser IW]SCSYOFchPS“tt%SUbba“dS
soft-handoff user is allowed to use traffic channel r,
formffé%cmyelnbtwmeverrth% Sibards fopits pwsigned trffic ehaaneldl age the same
for oth users in sector s, . The soft-handoff user
as thg subfap %f%trﬁffé"rcﬂﬁf‘?‘gr’i ty and its data transmission is
senty %ctt Rl §drenGlRANREr f5-a116lvkd Eﬁ ll,ik%rtra'f'ﬁc,e ?l?annblnr $hfdhQhay not be
s, use their assigned traffic channels if theré are no
orthbagonaltoothe tvaffity charmklsi for ofennseérs in .sedtbese her softshapdoff user is
interference with the soft-handoff user by using
given Afgher paoratyraad itg data transmission is sent on traffic channel r. All other users

in sector s, use their assigned traffic channels if there are no collisions with traffic channel
r. These users avoid interference with the soft-handoff user by using traffic channel v,
whenever their traffic channels collide with traffic channel r. The FH sequences for the
traffic channels assigned to these other users and the FH sequence for traffic channel v, are
orthogonal to one another because they are all generated with the same FH function

£, (k,T). No interference is thus caused between the soft-handoff user and the other users

in sector ;.

FIG. 3 illustrates the modification of an FH function due to a soft-handoff user.
For this example, the FH sequence for traffic channel 1 (shown by the cross-hashed boxes)
and the FH sequence for traffic channel 4 (shown by the diagonal-hashed boxes) are

generated with the FH function f, (k,T) for sector s, as described above. User y is

assigned traffic channel 1 by sector s;. A soft-handoff user is assigned traffic channel 4 by



whenever their traffic channels collide with traffic

channel r. The FH sequences for the traffic channels
w@as®sgsmo4 t 0 t hese ot her users and the FH sequetivesi004/020278

traffic channel v, are orthogonal to one another

because they are all generated with the sane FH

function fs; (k, T) . No interference is thus caused

bet ween the soft-handoff user and the other users in

Seipr e e SCHPINTTCRIET oalke 'g%s?én%ﬁé%f’m% Eeag”»‘é? rde "é‘%c'i With the FH
this FH se ence fo ffi nnel
FucliBhuied 10 el L EOH SR Do ke Shaneh s R Al g bores in

Hb; traffic channel 4 (shown by the di agonal - hashed
oxes) are generated with the FH function fs, (k,T)

[0039] for BRCid-hindoff der ARSCrhffiRdchalfl e fddsdita Yrah§n1ss1on User y uses
ass;cgned traffic channel 1 by sector s,

traffi¢ chpenedidf forudass tiamsaiSsip e dopr periods e Hispied 54whgp there are no
co?lpgfg'( %R}Eﬂ%ﬁtﬁa@é 8%99121 el e J:i]la dm%fgt gfcoﬁlsx n J&ﬁfs in hop period

han SO assi g anne
6, tetvihivhdbavd Gider § heeskHffié¢ chmheloh(i fes lsmbib“and' B) forhdatafkhnsmission. User y

sequence for tr ff| c channel r i own b shaded
aggighises frafticpqanne] | fos daigtrangissisprin R dripd L diropgin s when there
aré B@f E)llﬁld‘l:lg @Eﬁ?e'en rtrafﬁU cl'gaﬁhé]s hragsm &%bﬂx@ronLéﬁfn dccHRGR hop period

Ic channel 1 for data transm ssion in hop periods
131 nt Whmbglaseﬁusnhe nseshieafiec chaanelat (icolshbzind 33 fdyatatectsansmission. User

raffi nannel nd traffic chanpel r. | isi
y BEE i G Epelrt B8 dets Piniy iR B pérings 19 higuEh 36 when there
aré hafdol1fsidhl detedendrdffic @hannelsbPandl r8)The FH dédidnce generated with the
transm ssion. User y again uses traffic channel 1 for

moldifiad FHana¢H s f ai, Thfdrmffnecrhanﬁiel 17s shovoun the2 Xitteixes.
there are no collisions between traffic channels 1
[0040] and The odifikchticn dnscmilmil abowe may dei axtdndpd pean}onbmbﬁ of isoft-handoff
whi ch case user uses traffic channel 4
usgigh M agh hep rpera%ﬂ £ach ypeihatds gat inrodt harWOffw@rﬁea'é)ést determines

traffic channel. 1.for da rans on in
W R e B R T oot WRR P Ehashel EdpTgish S the soft-
hah&@fff fu's@rs“lﬁﬂié% & alcANsloA, thdh %eﬁlﬂeﬁﬂﬂt‘%ﬁﬁﬁ i QBR MK uses traffic
the nodified FH function fs, (k,T) for traffic
chaiumtnelasﬂgmesi Ishissweedbyr §;Hie thedSofbbamdoff jiP40ih Whem the collision has
nodi fication descri bed above nay be extended to any
ocaumgsbr of soft-handoff wusers. For each hop period,
user_ that

oos Gt YRl Wt s gBfh Wlfclio! gl ficion k.7
Wk el et e fone Sy ERTEOE by m @aeosﬁct%fﬁ R Pl ~and v
ostaireslocn By st Elter AROCEE bghIRELBPe Wy RROEch Whenever the
sow hand(\g\i!'f1 Ofbet rr]r(leov gllhlosrl St Qfa soft handoff with sector s;. The FH function
fu4o(r,T) may also be signaled to the other users if needed. The signaling may be
achieved via a designated control channel. The other users in sector s; monitor the control

channel for this information and perform the modification as needed.

[0042] Each user that is in soft handoff with multiple sectors is assigned one traffic
channel r defined with the FH function f,, (r,T), which is common and shared by these
multiple sectors. Each soft-handoff user is also assigned one traffic channel v, by each of

the multiple sectors with which it is in soft handoff. Each soft-handoff user thus uses one



[0043]

[0044]

[0045]

occurred. [0041] The users in each sector s; perform
nodi fication of the FH function fS, (k, T ) whenever
WO bese3dss4 at | east one soft-handoff user in theCEE81004/020278
- Traffic channels r and vl assigned to a soft-handoff
user may be signaled to other users in sector s,
whenever the soft-handoff uger noves in or out of
soft handoff with sector s; . The FH function

tr{{Eg%é@PeLrﬁa h q%l{.jﬁ §f B_}e? 3| nasléligo%gﬁls f¢ ggttlw gfogﬁl%s user The number

of%‘é!slgl%athﬂﬂc CRAHnER! re4ltRH B?'one Thell gédiers besRIsS of FheSEt-iindoff user.
: nonitor the control channel for this information

Traél ds piamifasrtn thedomasd flinkaini ¥ 1585 eldiflyl syfiemawherelycp user in soft
han§§frf u%hs poéngva?sﬂ ?)?«}‘: %:n &%ﬁ g%;%(grl Wi g/thHllI i'a Rh g?fﬁ ﬁﬁd%’ffs s

f uncrni Dgecdbad ofmbodiinent\bf ¢b first seh)emm rfonn dserthateisl ibyoft handoff with
these nmultiple sectors, Each soft- handoff user is
maln@!f %?§§’F§ r‘P@E of e sectors iscdesiganigd as fhe (sgrdng horpfancheyg sector, and
handof f .
orfe! 21 RurR REAOIOF 1! dofer 46,1618 nﬁg%gos%én'go‘\?}%%oosl 036894
PCT/ E&Z&Qﬁpﬂﬁ O&ZB x1iday tiniaklly conipamivate fvithmeett hs, ofind Iseassigned
sectors supporting soft handoff for this user. The
trafficokannebf bypsestirty, e Useraf fiay sutisequeatly mavevaten the comerageof sector
all sectors because of the soft-handoff user. This is ]
s,snd isassigaed; traffie shaumelv by nretph S;anlfl secton SCMSW%’—@@\S the serving
whereby a user in soft handoff
sertor.dReThUSER & CORUNKCE P SRmmHNIFqte |“§th| ‘éﬁ“?"fﬁ dn

S R A S 2T ] B
ol A A I8 WP o o
UMb S TS e, £ P2 OBl g e

assi.gne ltrafflc channel r by sector s, . User x may
chapd Lyl PY>move within the coverage of sector s2
and is assigned traffic channel v by sector s2. If

sector s, |S£@€S(kgr)atlpdquk ﬂ],efsgrm ng sector, then

Cco
1s2 on (tjraffxc channel

user g@( %J_ u&s to conmuni cate*w th both sectors (5)
and s2:0n tr Rfl( #gha(;m&{mer whi ch was assi gned
seff éc

sector s, the FH function fs, (r,T) for
sector s, is wused as the FH function fsho(r T) for

b SRR Y5l TR DRIMHISLS i SEF O TR i ssioncd

trz?fgi[: Fzga\l,{sﬁ:gl ?%g Q%’c%&n % an? | hy SubRdulfitly FOIEDGihid the@Bverage of sector s,
and is assigned traffic channel r by sector s,. If sector s, is designated as the serving
sector, then user x communicates with both sectors s, and s, on traffic channel r, which
was assigned by sector s,. In effect, the FH function f, (k,T) for sector s, is used as the
FH function f,, (r,T) for the soft-handoff user. The other users in sector s, would then
modify the FH function f, (k,T) for sector s, to be orthogonal with traffic channel r, as
follows:

f,&T) if f,(kT)#f, (r.T)

ID= - Eq (6)
l f,,».T) otherwise .
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[0047]

[0048]

[0049]

[0050]

fs2 (k, T) if fs2 (k, T) # fs, (r,T) fs2 (v, T)
ot herwi se Eq (5) [0045] Alternatively, user x nmay

WO piosioadshy communi cate wWith sector s, and is aBST/ysmd4/020278
traffic channel v by sector s, and may subsequently
nove within the coverage of sector s2 and is assigned
traffic channel r by sector §3. If sector s2 is
designated as the serving sector, then user x

O L bl SR By LB ot nec 1
m&ﬁlf)eﬁfelr m%rﬁlﬂoﬁumlk he hiseds ﬁkﬁhe&hé‘r%&ct%ﬁ‘é?)t f¥ed%d thédify their FH

used as the FH function fsho(r,T) for th
fugesfons iabd orthogenal withhie sefidhan & useri ﬂ@e@p@md gmboginegt can thus

re{llgc%glée %?lh 6)6f L gﬁahn ﬁ&l%}?e t? gugpsoi;]t dfe Ta)ndft?r sector s,

gon a anne , as foll ows:

fsj kSelpral endbsdintdatsThavéf Isedn (desdbedkabove fgr modiféhg FI$ functions to
(v, T) otherw se. WO 2005/ 036894 PCT/ US2004/ 020278 13
Ub%fj riqrece with seftdardathyents-nebhe, Fil Hancsions majs alse bemodified in

ot@é}ew%esr %@&Fq§$ﬁ{hng he 'S 9%?%@ FnvelBEL. Mn gé?é;;al Fht gH function

uncti on e users n t he ot her sect

fl@, mpdorfeacth b&itdSr duplpoiftivig Gbft Masddfd nag bermbdified ad bWIotthogonal to, or
the soft-handoff user. The second embodi nent can thus

have (i orkd i Wighith© FHSughini 1Y (F, EY WiséEEbr sOft hpdudt bisers.
soft handoff. [0047] Several enbodi nents have been

desdFlihed showseafBow ndldglfa;n rodj #FH ekemplarysodess 4900 fcu‘ managing

erference wn t - handoff .users. The FH funct
WE%”&F% ohé@ YO ?Sﬁeg‘eﬂ?f’“%t %npl%ﬁmfawacatwps SVSsTem ough the

mwalhbatfbntctf%@mnaiont hgrobddY 800 nfHy-bel pRri@fRed BY ,botrmeteﬁhhnal and a
function fs, (k,T) for each sec or supp ortln% soft
r

bahars@@fm lmsetﬁwrnwwrreiverdthecﬁ iseatoleati oyensaft-handodr usenay dhe sector.

In)ft yS%F fs? hﬁt %‘o%g}ﬁhlxggdrbgmn%@}g]ﬁ Ef tG[AR Zdénl,]ll?% For aﬁu%? f g‘ﬁc channel

deqima@ ath e BRt GEEMRCEbN iPraisoestraifed (§tep mnagrmgﬁrst FH function
interference in a wrel ess frequency hop

cogrsppands ¢atfotr. By dn én abpve dgbeription, mshmeu rat rréﬁlcafhanwé identifier

FH function. Process 400 may be performed by both a
coEPRANARIC and a base station in a sector whenever

therg s{ﬁﬁmatFI-i ﬁﬂ\%{wﬁ) %ﬁh?lﬂﬁodmdc%éd fe ﬁ t fﬁquﬁ’&%&%ﬁd the first
Initially, a first unction 1's obtalned (step
traffic ichiemt] fdemtifidrao ohtain a stodifieaf fecend REfnrdtion (step 416). The second

FH function corresponds to f, (k,T) in the above description, and the modified second FH

function corresponds to };i (k,T). An identifier for a third traffic channel defined with the

second FH function may also be obtained. The third traffic channel identifier corresponds

to v, in the above description. In this case, the second FH function is further modified

based on the third traffic channel identifier, e.g., as shown in equation (4). The second FH
function is modified such that a second traffic channel defined with the modified second
FH function and the first traffic channel are orthogonal or have low correlation. The
second traffic channei is used for data transmission on the forward link and/or reverse link
(step 418).

The first FH function may be used for soft-handoff users, and the second FH
function may be used for users not in soft handoff (for the first embodiment described

above). The first FH function may also be for one base station in the system and the
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[0052]

defined with the first FH function is al so obtained
(step 414). The first FH function corresponds to

wo 2000086879 i n the above description, and the fPEBHUS2004/020278
traffic channel identifier corresponds to r. [0049] A
second FH function is then nodified based on the first
FH function and the first tngffic channel identifier
to obtain a nodified second IEH function (step 416).

st EEGHtiat Prirole? ARt HECROUTPT ol s ST {for the second

eﬁ%ﬁé&@e%@%@@ﬁﬁs to f5,, (k, T) . Anidentifier
for athird traffic channel defined with the second

FH functi on na also be obtalned The third traffic
channeB. i 3ges g 2=Dg , s forSoft Hiane

descrlptlon Int IS ca h second Ffuntlo [
f ur tRekse %qheae oGNP B 190U g7 EgLor uses one

’ﬁrﬂ:{poﬁ Cfr(k 7(3 ﬂ)r ’us%§ P?g%%fﬂ nﬁﬁﬂ%ﬁnh%ﬂo&ép FHTéﬂﬁ?tfb%C?s',?ﬂr T) for

i on suc a second tra

us‘gﬁgﬂgﬁh }gﬁ&étf.e Wf&n@ﬁ rpﬂ‘gf (frar A s%%ﬂegg) nﬁﬁt@?@%&cb‘?g for which
softMingBft" ?kl?ﬁa{;oﬁ@d Hie ea&le&folﬁgset ﬁlﬁ&%’l&s«{cmg g g}!ﬁf&ﬁ%&&s f,(&,T)

ata transm ssion on e for

e I ction
LT gl 84 Bhnonch Whick gy b %%Pf%%%ﬂd FH

function may be used for users not in soft handoff

(for cthherflrst odi meng,, gdegcri bed above). The g4 At

FH f n‘Z‘ |j:)th1fs (rqgloso be fgréone base station in t%(ﬁ

system and t he WD 2005/ 036894 PCT/ US2004/ 020278 14
wh&6 ANl tiiehsdt WG @Bt YugpRriid sl RATHREE. DPRBE c&stralr®in ieQuation (7)

the system (for the second “enbodi ment descri bed
enabr@wythogma Jbc beftvese rseﬁélandqff a1s¢ue fand etdie Ftharsersi ignthese multiple

selF6 it P FERFERHRIEACE T br e nERBS P 1odes,Bpy be pseudo-

f f5 (k,T) f t ft
raﬂ‘i%&'f‘?’ rgsrpglc_l tﬂ(%?‘%e?tg%H fugct | ZJH ?ghg?er% n?orI nuggrs

i n SR hn HaRE, fconstlig aFdadsd WREEDPSoft BRHACET 13_sﬁpﬂo§te§ BaE@8 sectors s,

by nultiple sectors for which ~ soft handoff is
andUPPBdceA. 5, foees MBEH fAinctibie 58 (AT tfophers aetiarseft HahéofFhhd the FH
functions ff (k, T) and fSho(r T) are predefined to be

fi ﬁé {dMOFORAIT, t‘bhluEéi Yo fORanAS ! SR saised e BH funt k,T) f
f's (g%'llq) )for isEl Eq (7) vvheres?l S?stfhe setu%rll‘f( ) for

usa%sl ncii Qﬁtset(’t%aﬁﬂm%hﬂltﬁ@ s&fé FENAMERSd - £, 16T ¥ 9o hide® 1M sdfithandoff.
equati1 on

The FH function f,,(r,T) is orthogonal to both of the FH functions f, (k,T) and

f,,(k,T). The FH function f, (k,T) may be pseudo-random with respect to the FH
function f, (k,T). A predetermined number of (R) traffic channels may be defined with
the FH function f,, (r,T) and used to support up to R soft-handoff users for sectors s, and
s,. For each sector, N —R traffic channels may be defined with the FH function f, (k,T)

for that sector and used for up to N — R other users not in soft handoff in that sector. Each
traffic channel used for soft handoff occupies one traffic channel for each of the multiple
sectors supporting soft handoff. To efficiently utilize capacity, the number of soft-handoff

traffic channels may be selected to match the expected number of soft-handoff users.
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ensures orthogonality between soft-handoff users and
the other users in these nmultiple sectors. The FH

wo ovsosasms fS, (k, T) , for i EI , for the nubeT/pk®04/020278
sectors may be pseudo- randomwi th respect to each
ot her. [0052] As an exanple, consider a case whereby
soft handoff is supported by jtwo sectors s, and s2.
Sector s, uses the FH functlon fsS, (k, T) for users not

[ dof f he FH
woer€onthe BB Guafbls ¢ Webt asheS! dler A SaRg dhantils gifined with

théirﬁﬁmahorr gt (rbﬁeﬁﬁomg&ng this 96t hAREOY{th 3ok e 288, The other

FH functi on”th for users in soft handoff. The
us%}'s' ih ot deRfbré §h Qﬁd ol Lari §orﬁ1‘hbé" Rgﬁ’sféQheﬁ Qs B wkfid El?angﬂs without
functions f (k T) and fSZ (k,T) function fS,
m?&flaummofe&mypﬂmxdtmafﬁarzcdaxmm ztrh olrnhsgmaﬂ td chet tﬁefﬁEldhannel assigned
unction fS det er m ned nunber of
tog tlhﬁfSPftd‘aBﬂ‘éé &T eweh éalyal?et pssigngd opgy of dﬁ% {raffie channels
dJﬁ%QQ WithTthe 3¢ dh%ﬁ’gn t P 5}?3\9%@@1 e‘iglr{rg soft Ea‘?)‘hbffh?&ﬁﬁ{\lthe saft-handoff

users for sec ors s, each secto
gf% oaneel §i HEYioRGoef hdagd with the FH function
trfg i i; forst at gec?or and used for up to N- R
ot heFhaiseonsd subemienrequofess atsaradlof ﬂmoumttdﬁ atgnaking twr suppart koft handoff.

traffic chanpel edf r soft handoff occgupi e
I Feieu. SRXAG POt SandetE o PetdseiorHi inrostied ahat gl channel to use
p%ﬂ%%ﬁn‘g%dse&fﬂng%ﬁq%ﬁoff T‘Noe:ﬁﬁﬂzﬂl'n? ] l‘é@uﬁ&dl kdrzBe other users in the
capacity, the nunber of soft-hando traffic channels

seqiys wpgmr@caomameﬁat&qqune fex heseeandnicheyae, gsources are reserved
sof t [ 05/.0 004/ 020278
top gp]f%g%gﬁjﬁa&\ ef? wgg%/)teh%gex%ré nﬁ ot éarﬁé:—gf lyl%g assi gned

one PIG.t B(i‘sﬂdviﬁc fal flowh atgedns cifeﬁrh nadmpldriy proteds 500 for managing
function fSho(r,T) upon_going into soft handoff wth
integlerenes insa Wage, £ ﬁeqtméy HPPRIRS corsEugicAHonRSteR Hepuahdthe use of FH
i d
AT SE 1ki GERAOR FGRS o sypyen o

fighaaffie|chamicd d@fﬁﬁdﬁl&gﬂm alfirst ®H hctiom{d g.c FCORTNELs received (step 512).
assigned to the soft handoff. The soft-handoff user

Tlliﬁiﬁrhsbﬁ'ﬁf&ﬁ:&ihg?&ﬂi iomeddér ¢dremibmiadtfdncorcthadod azd lidle ihd/edreverse link
with the FH functio k, T n exiting. sqft )

wa%aémtfba%%}atfmu*aﬁstebrﬁ% ofip g‘?ﬁéﬁﬂ%‘f# of & sepond traffiaghisanel dsfined with
a 9&0?18%’19?\%&1%9 (?2 aﬁ&’uﬁ ?Es r&ggé(f’ kstgrﬂ]gl@(.eo?ﬁdfi?s? Iﬁﬁﬁ?econd FH

requires snal of signall support so

fuhaﬁ%fafre onhégdﬁﬁr 1 K abw ceﬁknéubﬁlemefs&coﬂan&@fﬁé chEhREl is then used
needs to be Tinfornmed what traffic channel to use wupon

foe aommiunigationl ovthe fmryasblﬁnk smabefotversaNtnk wthahioitin thei ferst base station
sect O S

require for u
ar iR s s B iio (" TBb Sedp e DA i asosiptpd with a third FH
fuf g.l €8 QUITO§Susdd Qo 'dRAfRE Y8 draffi® cAMRRAY t TA®%tcond and third FH
hando f ‘evén when there are no soft-handoff users.

functions are orthogonal or have low correlation. The first FH function is pseudo-random
with respect to the third FH function.

Two specific schemes for avoiding interference for soft handoff have been
described above. Other schemes may also be devised based on the above description, and

this is within the scope of the invention.
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[0055] FIG 5 shows a flow diagram of an exenplary
process 500 for managing interference in a wireless
wo eeguadsey hoppi ng conmuni cati on system t hr oughCt/i182008620278
of FH functions predefined to be orthogonal or have
| ow correlation. Initially, an assignnent of a first
traffic channel defined with;g first FH function
(e.g., S, (k,T)) is receiveé (step 512). The first
tra&éigliﬁanqel is used for conmunication on the
f or viar &-HERS/ or reverse link with a first base

o ot RS 4 v BB B R Piang oy e cefinea
infvah8dy mRﬂer#.S Nne&éhﬁﬂg’y (déiigﬁ’ forldhe FH Aghclibhsis @8&tibed below. For

second FH functio fe orthogonal or have | ow
this alesigh,atacto sectoFhie asanod d unigat patidoframdoat nimber(BN) gedad which may

for co icati he. j d/
vl g ST e P SRR AR LEHE R P codes
deBAS® b§LIBLIP I H-2000 #idY- be TR d FBF @idFHamActidnd! | Kdt daSh sector, the
associated with a third FH function (e.g., ff2(k, T

LESRe fortlaat dedtomie updased inagarh bop pemarbT sand the:caréens of therfeF SR contains
a t%ebvlv rv%{ug'_%or q#enﬁ.ﬁggciﬁlﬁ tglt[ ﬁ‘gﬂrs%cqgrg@? %at.q{opgée\él 8' P.WTha obrirrllary number

orr tion. rs unctioni's udo-r an
cotebgontiRSPRCihe B 18R3¢€ sighificantFbits’ dIBBs) G -thd QPSR fof Wector s, may be
speci fic schemes for avoiding interference for soft
dehaied aé fPN)avyg wien B RGN N eThelid fenctioh NE 1k 99 B tdTBy may then
al so be devised based on the above description, and
betdefiged 8s:Wi t hi n the scope of the invention. WO
2005/ 036894 PCT/ US2004/ 020278 16 2. FH Functions
[005?% FH functions used to generate FH sequences for
t he thdfil)c dHahhkt &) med Be- defined in various

manners. An exenplary design for the FH functions is

descri bed helow. For . thjs sign, e sector is !

as;%@alpg?wp mepeeRdbs gﬂﬁszﬂﬂ%_ﬁ ipfsSeENge-ty gay be defined to
beVWIffERn{Be sREtsITNE RSN PN bR, dikdiBRto fHaedRadkr 8105 tand 1S-2000

regi ster (LFSR). For exanple, the short PN codes

systefnis.n dmlthis/ cdsS- @6h aenfor iS-agiP@draaynidue timeshiftoand the BNHcode for that
functions. FEor,.each sectar, the SR for that secto

sef g G QP e O ar e 5 CPREMuLP Gage G be denoted

ast P& (B SIRe A218-8hiRSass@nBe W Yé&hdtes Rfay 1HaCddRbedOMAC ATO and the binary
that sector for that hop period T. The binary nunber

nudiel €5 RIRNIESR fof skétér B, mfste adrdbdd AL N (T AF ) (LPRSFH function
in the LFSR for sector' s; ‘may be denoted as PN, (T) ,

fudeerefdd secko & (hy thed b defihdduret i on fs, (k, T) for
Sector s; nmay then be defined as: fs, (k, T) _
(PN, (T)+k) nod N . Eq (8)

[, (k,T)=(PN(T +AT))+k) mod N . Eq (9)

Each sector can signal its time-shift AT, to specify its PN code and thus its FH function
f, (k,T). This design can readily support soft handoff with more than two sectors.

[0059] The above design for the FH functions may be advantageously used with the
first scheme described above, which modifies FH functions for soft handoff. For the first

embodiment of the first scheme, the FH function f,, (r,T) used for soft handoff may be

defined with a time-shift AT

sho

that is unique with respect to the time-shifts assigned to the

sectors. When a user goes into soft handoff with multiple sectors, the unique time-shift



[0060]

[0058] To sinplify inplenmentation, the PN codes for
different sectors may be defined to be different tine
we hiosnsssed a comrmon PN code, simlar to that usedu$smn4/020278
| S-95 and 1S-2000 systens. In this case, each sector
I's assigned a unique tine-shift, and the PN code for

that sector can be identifi e} by t he assi gned
time-shift. The common PN code may be denot ed as
PN(T), the tine- Shlf ssigned to sector s,

Afign &retae A& fanciion giggl rﬂa Ay R Signalehiserll ofher Héﬁrﬁ ﬁsrbese multiple

S sop TR RIBL A, 5 e et B Hagton for

se?‘ﬁng E&t((l‘klﬁ Tsed Eg\léh-gﬁ’fur)cﬁ& TﬂB?r ™ ; th’é%?dueﬁﬁﬁ@ sﬁ’lﬁ%P the serving

can"signal 1ts tinme-shit 10 specify'its PN cod

seBfdd id psaldd ® dher usBtih Qmaerfsécto{(@ For bothléthBodigieh@] nth@ dther users
readi |y support soft handoff with nore than two

ars @bleaosascdradt die FH dundiione fgldsilgnbdsed onlthe Fignilad ¢imesshéft and can
may be advantageously used with the first schene
medisy thiels & Bpetiens agperdmelbdi fi es FH functions for soft

handgf f alf(ﬁ/ rcE:H[kﬁ S‘atlso ?{ﬁg% [E?f)taﬂlf gltehlsﬂffuﬁ Eons for the second

schene unc ion used for
schéméi dés‘cancYaHIﬂ'e whichmeek pre-tdafined Fiidusdtiohs fdDkefihahdf. A specific
uni que with respect to the tine-shifts_assigned t

timprshifls@ e obLe TASH B5eCSEF thgd&s fignetign sk 7> Rantsk 2 qutlﬁ time-shift
mul tiple sectaors, the uni ue tlme shift WD 2005/ 036894
AECH sEgnsd 49 GoepsstoryWasreHA, AT, h L herR figHiG $haAngls fof soft handoff

T h I II h inth
e et \SRSE FEIe Wk Al SBURE embod: ment of ¢ he
f| rst scheme, whereby the FH functi on for the serving
t f 5h T), th
i qubslT SR 445 THe) BBRANG ' ccctor 16 si grf 69
to other users in ot her sector(s) For both _
w %goghqﬁﬂaric{exgﬁre a?flc fﬁgrgmglsse rfl?le&”e»hgl é‘n?gﬂﬂi?&%ﬁ% nfs,w(r,T) and
S5 Bfhg heﬁfaﬁéﬁ?n Tl T S0t B B fied s g
to obtain the FH functions for the second schene
d i bed d. FH i
for Soft ha ‘d?é?fﬂ%f&ﬁmog o SR ion ul e Apet -
=0) ?ss ke E171 £ é%wf(fll%fr gl%hl ﬁn &g&gvls(er T) , and a ’

uni que tine |s assigned to each sector,
where OI,. # ATM,. The R traffic channels for s}f5
handoff nay be defl ned with the tine-shift ATho, qdD
follows: fSho(r,T) (PN(T+OTsho)+r) nod N, Eq(10)

wM%}Srkelsfthé% ?efo} L Y af fchfahﬁelé H@ﬁﬁédcwﬁfi%ﬂ@?«*rﬁf&%ﬁbm?d(k T) for

the FH tfunction
sector s;, with k={1,...,K} and K= N R , and v is the index for the traffic channels

assigned to soft-handoff users by sector s,. In equation (11), a collision with traffic

channel r occurs if (PN(T +AT;)+k) mod N is equal to (PN(T +AT, )+r) mod N. In

sho
this case, the subband indicated by (PN(T +AT;)+v) mod N is used for traffic channel k.
Equation (11) effectively uses the modification techniques described above to obtain the
FH function fsi(k,T) for each sector s,. Equation (11) may also be viewed as a

combination of equations (4), (9), and (10), whereby the FH function f, (k,T) for each

sector s, is obtained as shown in equation (9) and then modified as shown in equation (4)
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={1, ..., R . The FH function fs, (k,T) for sector
s; may then be defined as: /S (k, T)= (PN(T + OT,.) +
wao00s08k8d i T no collision with traffic channel pe1/U32004/020278
(PN(T + AT) + v) nod N otherwi se Eq (11) where k is
the index for the traffic channels defined with the FH
function fs; (k,T) for sectggs, , with k ={1, ...,
K} and K=N-R and v is the index for the traffic

to 0 tan S%H@gﬁdgl%—iguncgoe g{s{: rgsggt&; tslrJTS o %ldcgbeog/tﬁg{lmgsl not in soft
ha(nflo %%é@wl trevfflc_:'_ Nﬁzannﬁ% 3s%r?ed%g@7iﬂ?e%to&|%i§réd S%ﬁlgld Svﬂg]ot&ﬁglﬂ functions
Al dryateddn @&N(I{End'off\-ﬁ)se theV draffRAcH¥nhels Weffed Rith the FH function

frafflc channel k. Equation (11) effectively uses the
fg%gjl]fl cation technl ques descri bed above to obtain the
functlon fs, (k,T) for each sector s, . Equation

(11) AHPéke Qﬁs1¥h 4e be@P dascribedriabonad fd?l’blﬁfmﬁlglﬁq if@idtions that
(4), (9), and whereby the FH function fs,

T)
mpy e forée%thendqff Insgesee |th@aor§érag%¢mcnbﬁdeahm |f@rnsoft handoff

3 b RS b AP EEL B R B iy SRHE] i Yihgrlantls

nodi fied FH function used for sector s; . As not ed
abovd, Mshi-€EchhiSystem soft handoff use the traffic
channel s assigned by their sectors and defined with

t he Fét §itiplititpnthe te&Shnidqued)for mdnagingiintesfefencd hado beerlisgecifically
the traffic channels defined with the FH function
qsgﬁlg;(dr foT)th Gegars 1Ar§og}£é}fﬁp%‘p§,scgggq)rg Aboyes Igemulti-cell system, there

mggsngh ge?RO\éﬁd feﬁcfh 9&9 S)'It%g%fr{'h&ﬁé@clﬂcpﬂﬁxlt ﬂg(? g”%ee) sectors.

use ando eneral, the c
Soft bardoffadayaboswgppbaed sxo\falnohamdmﬁdrs may be net by
nunmey ous F functions that, may,. defi ned in other . .
T & Sxboghinet, Giah e AnLha g §iH6EDT e B pReRpyith each of it
nélg@ooh%g @eéteﬁesrﬁeoghafearm it tlon teF Eé%h%hﬁeoﬂl%}ét%r@ﬁ%ed for users in
specifically described for two sectors in sone of the

safekandpfftwitnthabpaie of segtass. nﬁmt ¢achaiser igpeftdundatherth a Pﬁalyof sectors,

thﬁ%p%}é@*@fﬁéké on fl({}ﬂll';agac zPr ?rligi %e§8§lg“ dt tﬁﬁ&ft?ﬁwep%rg signaled to

th® LR An@Bffi ubel. arfUsie T&ﬁ@ﬁf&scd&a6@:]ovb Nwidtéby the FH functions for
enbodi nent, each sector has a different shared FH

diffgreat semtomi are defined b‘l‘thl differepe Pgﬁtﬁarfr% dhes upigue dimeyghaft for the FH
fu?lgt%ne 2@(;7' f)ux%%' be gn £q g/%gllpevgﬂ [Jse? og's CRtPLot ljla%dgf?.e d

In another embodiment, one shared FH function is used for soft handoff for all
sectors in the system. This embodiment may be advantageously used, for example, in
conjunction with the second scheme described above whereby the FH function f,, (r,T) is
predefined. The FH function f,, (r,T) may be known to all users a priori and would not
need to be signaled each time a user goes into soft handoff. A soft-handoff user only needs
to be informed of the assigned traffic channel r. For this embodiment, a user in soft
handoff with sectors s, and s, may use the same traffic channel as another user in soft
handoff with sectors s, and s,. In this case, their data transmissions would interfere with

one another. However, two users in soft handoff with two different pairs of sectors are

likely to cause only small amounts of interference to each other. This scenario may be
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soft handoff with that pair of sectors. For each user

in soft handoff with a pair of sectors, the shared FH
wo ovsosasmd f or that sector pair and the assi gneplct/usfohd/e20278

channel are signaled to the soft-handoff user. For

the design descri bed above whereby the FH functions

for different sectors are defg ned with different

time-shifts, the unique tine-shift for the FH

function. fsha(rn, T be signal ed. whenever .a.us .
oG o B o e TR i G RE) ST Hah that informs
e®RASeqtbiosrabe ridficlohghinedused by sneighBMnriseﬁtorsh andof f for

all sectors in the system This enbodi ment nay be

advant ageously used, for exanple, in conjunction wth

t he @eé%ﬂdﬁﬂﬁ&ﬂﬁ&h@ﬂﬁ!@%ed above whereby the FH

function fho(r, T) is predefined. The FH function

f sholhe Tchpiguep alefaribgd heseinl ¢anyprovirleg vagiqugr advanidgesofergboth the

no need .t o be i | ed ch ti er | nt

o ARG PR P R oGS ool SRR ARG i
i nf oOR®KkE felvels® EinRStht daRdransdiskion fRRAANSdr ifi softGanddff ®ith multiple
enbodi nent, a user in soft handoff with sectors s

segis i51eopaved And nroressedy qaety pf thesesegiare| Thesadyapfagesobtained by the

mHéE&Mbﬂ\&QF&edﬁ@ﬂquf with sectors s3 and s4. In this
case, thelir data transm ssions would interfere with

Do Brferdy b BhreGasr ReEtu o i kely to cause
0 203G OB nRerBirercD K] G ENGE ! R AR MBI borg Bha
a3 Deek 1t chuseiiffee@dnéy/toltlist@Edss s ¢8 ﬁtnlnilﬁ%e (s€ct@rs. Vi a

systemcontroller 130) that infornms each sector of

Thd first beddftqi.£NARBRIS MG M ARk IR K CIOMIE§Ys¥rf. The second and
Soft Handof f Advantages [ 0065] The techni ques

thirdshenefite dirch nighe te am QFEMAGRystear besauscaigteaterenge so/bypra soft-handoff

both the forward.link angd.reverse |ink.. ne _.of .t hes

ot g B IR S B e oo o Bite SRS e cdee
of 4 §¥tor rdtmidairge bindaHE oS Fhfif peverao Ys@Mmunitaiolith their base stations
handof f with nultiple sectors is received and

ath ypic 3l gaUSG 2 SASPRORSIiQIaSsAM@EE P nder-Septer Hderiatensge oL hus, removing
' . - that it: 1.
th%e)lhge#% Fegl C?%lng ff,g%\??@%g%'&?ﬁ %éevféigllrltu SJ rg'ai n? 2|. Does not

obseOuahe fibevar@ liakcsoff hardofit ey bessapported byr@anatst dgsigas. In one
sector§ and 3.

; Doescgot cause interferegiﬁ éo ot her .
desiegy {tiple SeCtoRs|anYPE dekicht R SameEmeite dsolidiagelf user, such as in a
COME systéth V&4t Sinp¥nfitsTE-2080 (Which M EorRRonlY réfefrb as a “1x” system).
system The second and third benefits are unique to
Ferthisrdekign sths tad varitagesa 0s ¢hed foreafddimkraze singldpyo those on the reverse link.
Insa(l)nfol&ﬁelg %Qscligr];,fonly one of the sectors (the best sector) transmits data to the user at any
given moment. The best sector may be the sector that is received the strongest by the user.
This design is used in a CDMA system that implements IS-856 (which is commonly
referred to as a “1XEV-DO” system). For this design, the advantages obtained by the soft-

handoff user are that it:

1. Does not observe interference from other users in the multiple sectors; and

2. Does not cause interference to other users in the multiple sectors.
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user may be avoi ded through the use of the techniques
descri bed herein. Users at the edge of a sector

WO eqpsisa9d ar ge anounts of transmt power to COPOIUSIAL/€20278
with their base stations and typically cause a
di sproportionate anount of inter-sector interference.
Thus, renoving this |nterfqupce may provide a big
advantage for all users. [0067] On the forward |ink,
sof t _hgndof f be supported by various designs. In
one 5d2§%§ér—E$é3&§§e sectors transnit data at the

same_ti soft - handoff user, such as

syst Bracgiast 3 i) e SIone fst 1q ahivssrsiin acéﬁwﬁﬁeg § Droadcast area,
wﬁfg h&hdyeok S‘Qm%-fe @ctor )6r niﬂtgﬁlg rn:ctorsFq:fro'écmaﬁ Qﬁ%&r}na)t be categorlzed
vant'ages of th

forward [ink are simlar to those on
intheva ypex: se | i nk In anot her design, only one of the
sectors (the best sector) transmits data to the user
at] . agdttorip¥Sific BRsHBAsts -ThiBadeastiof 98Gilte Lser®WithR 4 §ifgle sector; and
sector that is received the strongest by the user.
THi. sRefgenal rbroaslcamcbmadqast(dﬁmmw ssarsrmithat a fegjuinexvenposed of two or
| S-856 (which is ¢ rced to as a "1xEV- DO
syst DR SCEGFS Erf: sgelﬁeer@ Ce?tifgctgff@ant ages obt ai ned by
t he soft- handoff user are that not
Si9ps arbyeadeatt drangmission 1t ingrrdsarerd elf@%‘i’l%eq by @ﬁ 1SS lpeaigde within the

bro&dda® stea, @i@brogdcago@a?a ARt isGRHRA \Xl)ﬁgt@rﬁl%cﬁ%ggxgtcﬁaﬂ{eh €bnditions of

users I1n the nultiple sectors. 2005/ 03
thPGVYrEIS280 4520218 b2gadsast Bm;vadEalsa G2V systen), 06 8forst-case user is

Brodas S hetrasrn'sio daatoal r.s, i.n
YRISARG Rt B GAHE AL SIS, R e oo T - BT gHrence-and-
n&ieL k&o Q@/I)Tuwhérel e SRtrRFdhce Bindaflsiss poSer Vi Q?ﬁczﬂ@/ dbfiinated by

categorized into two types: 1. Sector Sspeci

intarigsenca Srom othpr s§a@east of data to users within a

S nope. REhlidls IRy HERGh R0 beRANGAI Sy ysbd ARAEBSH broadeast

of ser in a region conpos

seivite if anlGFBM{Aes3tem. SEoratgibnadirerieadt se@iepths intesferefiee flom other
broadcast transm ssion is intended to be received by
segiors ¢pndheselinyipated ysing the techrgues idessaidped berely eAn Fli]femctlon Joe (B,T)

broadcast data rate is nornally determ ned by
m@h aﬁ sefinecofoibroasisast servieme The same Ak Bungten ﬁ,,cnﬁb,tT ﬁemay be used for

as{ area. For S m the st-case user
reg‘?“a %fﬁ? Pl STiCsEY %lg eqtory Wé%@o‘g% T O @"’Ké)?i‘tSS?to’éﬁﬁ“sl'TH§ broadcast
d%ﬁ){?‘ﬁ’ b‘f%cfch& chhifiel Bldetis édmﬁf. Tl Fﬁ%ﬁ&ﬁq {fn@' ’13)9 irﬁ)ﬁé)scheme the

ere the |nter erence nol se

Flthﬁ’ﬁc‘ﬁ%hl . Ba RAEES R¥tor iMherd SEEREE bl ti‘rﬁﬁ’i‘if‘i)écﬂgrbe orthogonal to the

sectors
FH function f,.(b,T). In another scheme, the FH function f, (b,T) is predefined to be

orthogonal to the FH functions f, (k,T) for all sectors in the broadcast region. In any

case, interference on the broadcast channel is avoided and higher data rate may be used for
the broadcast channel. Since the same broadcast stream is sent on the broadcast channel by
all sectors in the region, various transmit diversity techniques (e.g., time varying phase

offsets) may be used to avoid constant destructive interference. The FH function f, (b,T)

and the broadcast channel b may be made known a priori to the users in the region. No
additional signaling would be needed to support broadcast service.
For sector-specific broadcast service, each sector can avoid interference on its

broadcast channel. For example, the broadcast channel b and the FH function f, (b,T)
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[ 0069] The techni ques descri bed herein may be

advant ageously used to support broadcast services in
W@y system For regi onal broadcast servieer/usive4/020278

interference fromother sectors can be elimnated

usi ng the techni ques described herein. An FH function

fbc (b, T ) my be defined fagn broadcast services. The

sane FH function f bc (b, T) may be used for regiona

mdk B G 16 Def S b E@“@ﬁft?oné“gi@ 7211 %eee?%ﬁbﬁ%;ss sectors may
h b.d f d FH , I
b RRdgEeREe S EEOIEY% Bt brnciet ,” cél'ﬁ% Rling vﬁw nd attempt may
RSPl g PRy B RSB 58 R LAY comom
brioktidastndutd emité bcabicash chafingl) whieh leﬁpéheh@esbﬁterf@fehb@ﬁ@ﬂl&ither sectors.
to the FH functions fs, (k,T) for all sectors in the

br oa %c st reglon In any case, interference on the
broa annel is avoi ded and higher data rate nmay
used for t he broadcast channel. Since the sane

br " 0ablas SAsHhomAng DAoCkeNAZIGM Ohan LATBRRAASH efhaied sgggion 110x in
ez:vfmi gt%sl(dgnglit{}%tnl{lﬁ[gél%%}wﬁtgé ?%ﬁsr{lﬁt@p?& ?%;f\ﬁggesét%t}{on 110x is

ues ase
shmxdntRIGaﬁAl dAlso fiart sienplicieys dataatanymdissiohdof enlg vae traffivechannel and

F ctl C( T t he broadcast channel b may
'beg" éSt %F?’@EF‘%FE’“( he users in the region. No

addi Wl@lﬂf?"ba&! 9abh NG 0¥O4h dnREdRESIRAhS0 654 99&'5%3 traffic data and
broadcast service. [0070] For sector-specif

bigadrasicdata froor eidety, sauzeehb Beantdoeontroh datagind cpthctreda‘tae frenc e controller

[ .0 ast chann For exampl e, . the hroadcast )
68 T8 i AT R AR dor SR BREER o st S ORPEGal o specific
teRRibAlUSEROBi0AdER3Y 8ata 1s my matdSfof iidh$alsdion oh BesadsaE tRirel b to all

The FH function f5, (k for each of these sectors

tefraipalspandes dhe j exyerage b Basehsigborl 110s. t fée Ranirohdatagincludes FH

infgFiefor T ERCRRE SR e ik SR e ine®h VG the D for
o5 AT DA R o0 1 e

cas experiences |

R, PSP e LT AU IRt SHPA07 h Ssin
eaCh Y BV SOEHaddit Wit bfs!er% 10?1' f dox 05}{dy sd %ﬁ t%@&g%’/&%&ﬁlmor 614

portion of base statio X is ’hovvn|
fofhate, érmodes, nmerlmvby,,amiamadulammlm seseivad fdata amll proeides modulation

tra ¢ channgl and channel
Sy&étié’isr %éH“ &l o‘%ﬁta EX)B gvﬁaﬁﬁ iogysym b h‘slai?)%npléﬁ value for a

spebifie gﬁfr{t Rdu g%ﬁpéoth%ﬂaﬁcﬁPﬁ)'r YRSmbédhfidrCscHaha usdifor that modulatlon
broadcast data froma data source 612 and control dat

symbdl.ot her data froma controller

A switch 616 receives the data symbols and multiplexes these symbols onto the
proper subbands. The specific subband to use for traffic channel & in each hop period T is
determined by the FH sequence for the traffic channel. This FH sequence is generated by
an FH processor 640 with either the FH function fsi (k,T) or the modified FH function

fsi (k,T), depending on whether or not modification to the FH function is needed, as

indicated by the FH information. The specific subband to use for broadcast channel b in
each hop period T is determined by the FH sequence for the broadcast channel. This FH
sequence is generated by FH processor 640 with the FH function f, (b,T).
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[0075]

[0076]

[0077]

[0078]

630. The traffic data is designated for transm ssion

on traffic channel k to a specific termnal. The
whemadsmst data i s designated for transm ssi ONPOIUS2004/020278

broadcast channel b to all term nals under the

coverage of base station 110x. The control data

includes FH information. The,FH information may

i nclude the FH function fbc b T) , the ID for

FuncD Vst o B e dabd Rl BT ig36eoney Gy Yor g Chamnl &

arfdhbrbaitaét chandePBO (Traffic oﬁﬁﬁinell 'leth%lcfaH? hbp2frbinGsubbafinglsabband in
r and v; assigned to each user in soft handoff with

a pegyidosangom manngdetermifiedsty b FiEseagned fasdlg tralfic deanel (e.g., as
shoWnWﬁtP% e 918&1 %Z dSin%a?lr)Jd Eg)\érarga t Ftpz}%ngpﬁj Hgl?atﬁ%%?] S)h%g)s from subband

cel ve rovi

toSsluHded, in ﬂﬁeﬁd@yzmﬂ@inanénneEaehrmdd |b§tth@FHSSﬁqtmice if6r the broadcast
mpl ex value for a specific pojnt in_a signal

Ch@BF@t SWitehi&dR may alsgprovisienilet sYRPQE Ra pHlotbRandsrandipgignal value
fg%%ik&té ub%w@%r SL,Q ﬁ@lo{\oﬁm&qﬁn%@s&ﬁc%}/@&htcbﬁum symbol

ta sy and es these s ols onto th
pqmodpwncsludi)tﬁapmgmeél' Neom]wcswmbolss(ubmam:bdtctf dasesyfimhols, pilot symbols,

raf f |n each hop period T is determ ned
awef??é&ﬁ}—‘ﬁ%g E PA8Stor the traffic channel. This FH
SeqURAGHverse AR uAkLHakYo Phi06 €S 8REivB¢theW ks Pmbols for each
either the FH function ff, (k, or the nodified FH

OFDM eymbleripd, TTT aema.th@ isnsfdrersHibe Nosynthels to the time domain

difi n Ll [ d
Motk A g i’ BEr oA o fas e Sthmbiinar pontaigs N time-
ddrﬂaml Samiples. bAO@dﬁa;ﬁefbdﬂ gorieedtob 620 repacha poftiopesti eathTiransformed
i s determ ned t he FH sequence for the broadcast
syarhoh t formm @F‘B&[ syabeldhatecontainfe et & samplgs ppchere G, is the number
rocessor 640 with the FH function fbc gb T) .
0 mwmwgmemw%ﬁm@w@pmm iy oftervetenigdite jgs emchc prefix and

R h e T

OBDaNgghbd paiod Bbeesbbiydsho pise (ﬂdr@ﬂibrﬁbﬁ)chﬁr@F]DM Suttodnchithis N +C,
a pseudo-random nmanner determ ned by the FH sequence

safriple pb@odsr aCliclic prefir eherator $20 movidshawieam dfl (@DMZ symbols. A
and 3). Sinmlarl y broadcast channel _b_dynam cal |

transpatidr, wai SGRYBHRIG 622 dhen, preaseses nthy BERNESYmRak @Wpam o obtain a
mgﬁggéﬁ s%‘ﬁ%le&mc‘ﬂqgtr sniift€d f Bhlsa%%?é?l g 6b# fo {hB ?er?rg%dcaﬁ

nnel .~ Swi tch may al so provi e pilot s s on
pi | oFI(Ge.uidh almobes aahktc]a dsiggama bf s Embodiofenk ef mtcﬁmmadaawx in OFDMA

g A S R S L R A ]
epynbols (conprised of data synbols, pilot synbols,

and zeros) for the N subbands.
The modulated signal transmitted by base station 110x is received by an antenna

652, and the received signal is provided to and processed by a receiver unit (RCVR) 654 to
provide samples. The set of samples for one OFDM symbol period represents one
received OFDM symbol. A cyclic prefix removal unit 656 removes the cyclic prefix
appended to each OFDM symbol to obtain a received transformed symbol. An FFT unit
658 then transforms each received transformed symbol to the frequency domain using an
N-point FFT to obtain N received symbols for the N subbands.

A switch 660 obtains the N received symbols for each OFDM symbol period and

provides the received data symbols for traffic channel k and broadcast channel b to a
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[0080]

[0081]
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[0075] An inverse fast Fourier transform (IFFY) unit

618 receives the N synbols for each OFDM synbol
w@eoos0sksod FFY unit 618 then transfornms the N spabub®o04/@20278
~the tinme domain wusing an N-point inverse FFT to

obtain a "transforned" synbol that contains N tine-

domai n sanples. A cyclic prehhx generator 620 repeats

a portion of each transforrreg synbol to form an O:DM

deﬁ{iﬁﬁglor at %ego ZIS %}g:él nt@afgp ﬁ@g{%hﬁ( Wher%gl%%[as from subband to

suBBérld, Wltéﬁ%&f éﬁatéﬁﬁlﬁfnﬁﬁﬂ with @fitch E6Gh ibaseXtafdn<1 RAo provide the
is used to co i nter-synbol interference (IS

regeivesedaty 5ymbaly fromciie PEIRSE smhb@nd%@arﬂg: trgffic clommel- s&h«bHH sequence
prgﬁlldé(ﬁ g(? gﬁ%hge%wgzléého?%w%éqﬁ?@é cl?a%/gﬁf I35k ﬁlew %%Hp%e used for
sVl RNes 18t 0 base atdsro Vi 0ke STis FHY sqnermk 1Q§E}Mr8tymb9|aﬁ FH processor 680
transmtter unit (TMIR) 622 then processes the OFDM
basgdiyoeithetr theealhl fanatibh af, 1tk A7) orobkimatigedHHyhactiomtfi GhTi) sdepending
transmtted froman antenna 624 to the termnal.
or wh%l}er bt @ot e difiaien do Bhe & Gincgioa s okedad, @ptindicatettby the FH
. pf erm na 20x in OF sy m 100. F .
infRH O Vel RGP e SHER AR ) o BSEegtor B0l Provides the FH
selj§ens B S brofdchasthafi@l b tb Ot 6@61 evHigides kia sl FEI @Elﬁénce to obtain the
transmtted by base station 1 | Ox is received

reggivech datagsymbaly dranh dhe aeeney eybbangls afor  byogscasi @l"é’@“?lob The FH
gﬁ%c&f Q¢Ermifr 1% ?ﬁ‘ﬁ 8&%‘s¥aﬁ n ‘i'ﬂb{ fx&%%{é@rorﬁééd to
r e set or

ovi de sanp one OFDM
sy rrtibd:mmhﬂatodddf(ﬁﬁereéﬁm ﬁemomﬂates edrﬁnt\eﬂehv@ Diids yledmdhs the received

rean unit 656

ab%/gmlﬂ?% 3 ef @“eah%nﬁ orPreyieR de %{%gﬁmi%c gﬁfl,a hlc may be provided
tolaSf4 YRk 6511 W{g@ﬂag@ dDéﬂﬁgglﬂlator/ﬁ%EdaEF 66@151%% d@rﬁgd\hl&%ﬁ] deinterleaves,
acC C or ned Sy

transfornms e el ved trans

anlr é@g@dcx:yhajm1wdu®tmgymbolsI\FqndpmaddﬁﬁtTclnamnolbtbatm pr<|>v1de decoded

oo aiene InasIr by b SRR 1y A DRl 120 is

oiﬁﬁmﬁéntﬁ?ftb atht BEornRAYY tReSortdidfor L&A n BadePst/IGRDIAI0R .

for traffic channel k and broadcast channel b to a WD .
20057 oBedions 630rank 530 41ie0 fegopEzatinaneidbasat ssatfone b Kifeand terminal

12‘66 b% a?? gayt SM&{)I%%& al,%ng 5\%}? %rhc%%?%%g}g{élgg g{orééel}&p ﬁroélra%m:odes and data

uswil’tiy Gdﬂtlfodilhrsﬁidﬁ) bid 626 erespeativelp. 1COmrdller [H30vinae deteemine the FH
recei ved data synbols fromthe proper subbands for t he
fupgtigns and theafipffic, ch?wa;l iRy use Joedae trsBussiggta el 2@y the FH

RYSALET BRI, L6 FOPShodels, AT 25 Hilfen o
inforgpagore & dignajeehnterternadalbh20an GertrpHercEserei 6@0the FH information and
directs FH processor 680 to generate the proper FH sequences used to receive the traffic
data and broadcast data from base station 110x. Memory units 632 and 672 may also be
used to store FH functions and/or FH sequences.

For clarity, FIGS. 6A and 6B show the transmission and reception, respectively, of
data transmission sent on the forward link. Similar processing may be performed for data
transmission on the reverse link.

The techniques described herein may be used for a frequency hopping OFDMA

system as well as other wireless frequency hopping communication systems. For example,
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based on either the FH function f3,, (k, T) or the

nodi fied FH function f5; (k,T) , depending on whether
woeoososespndi fication to the FH function i s neepedysSms4/020278

i ndicated by the FH information received from base

station 110x. FH processor 680 al so provides the FH

sequence for broadcast channgly b to switch 660, which

uses this FH sequence to obtain the received data

s fro r.aper dcas
e BohTalds el 12 BRI FUBREIAR L8fiol BRAC ARl GHAR" Flodularion
tedhhikued kBcHsasi st imdtihtorleQDRET). Denodul at or / decoder 662
denodul at es, dei nterl eaves, and decodes the received

dat alew%mguqS&esmbsfifhe@% ﬁli'bfrh@l uspd fer sofiohandeffdbroadeagt services,
t k
an(tg6§ﬁm%}o?yp%t§ oc?acgdell\m@no ul a or g@gemg& ﬂg%&éﬂl& can improve

petfondndeat &or aiampteerth@avmshmqla:rsdmdgdmde&dt te impoee vid C/1 of a
dat a s%ergaol s for brog c st hannel to provi de

digpdaraged wicoderelediatd fafPal Th SHECHRBY S BFTRgep Frecssive
infefiRredb Fonlnbdtb{ sbRbA! enlal m&; Ot b abROBPLAIEE ¢ Yedufted data rate.

that perfornmed by the corresponding units in base
Thet Bilifonctibh® for the 0&aby Sbmrs ohdydresmedified memigorarilyi to sause little or no

.hoe i on at.bas tlo Ox ,and termnal 120x, .

infoBSpRBE I i ReR e h VAR B enghist HaBSvanfigt AP ey Brplesgnated

asf & pRRQ R FaFRASanAL dmeamuaﬁadubns fRNiseR Ineothe® dttors may be
and 670, respectively. Controller 630 nmay determ ne

megifiegttp a‘rfe}ﬁ@mr@nlrm@ cellisionwith the Rfﬁ@ﬁ‘ﬁéltfafféﬁ elsa@nrﬂorFor example,
F
otg%geﬁ Le o §1lnﬂnon ﬁth’éxe El?ﬂlﬁﬁhs 3529 otr%-ﬂg %chatsl]td Hn gvhenever

Cast annel 1o use
there. is Bhevllpson withnthe pkbtedted anffit ¢clannels @n@’lﬁlhﬁdlsidyantaged user has

termn 120x ntroller O receives the FH
bqeﬂfsefwra@tth%nra?ﬂi?o ed, E’E‘%“’fﬁﬂ¥?5rt6%s§§§6f Y 68HO1 Syehstssd-e

the o &%flmghless BERAADEE ?nef‘éﬁ{s ‘flnago leﬁﬁ:nklaeb)tr rv‘aﬁf)thsc means. For

data and broadcast data from base s at| on 110x. Menory

examples 32 teahdighe? nrauybeallrlaﬂexbeltedmehalﬁwam; cofewiel, or a combination

functions .,and/ or . nce 0081 or ¢lari
hPOE TGRS SRS MBI ECD ot Hrocrgne 2Rt {&Bp sobtipllers 630 and
6709$‘1P?§¥dc¥§>bbé, 640 and188@ dntiafdSH)SOF AMesé ethnRived Ay be 1mplemented
forward link. Simlar processi ng may be perforrred fo

wighingong rcatn ;ore sappHeasiont heecifioy antggratedn Rircdis0 AP ICHe dlgltal signal

pr%?egp(ﬁé 8’ %%l' spg%%b%%cgs'sﬂ] &'@?ﬁcgsg (ﬁm%ﬁ?s)aélj’o%%ﬁner?able logic devices

(PMJrsﬁl e@&i f;fregmmnwbldw QPR NGray® NBERGAS] | Hocsyss e ®ntrblldrs, micro-
exanpl e, WO 2005/ 036894 PCT/ US2004/ 020278 24 t hese
confpHers q Iieropiggessarsy SR relectionicr gpigs drsigncshin dprgrmdhe functions

d Beld Hefdif | acﬁ;}g}ﬂaﬁghg{ére&gchm ques such as discrete
DI\/IT .

ti-tone
For a software implementation, the techniques described herein may be

implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units (e.g.,
memory units 632 and 672 in FIGS. 6A and 6B) and executed by processors (e.g.,
controllers 630 and 670). The memory unit may be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the processor
via various means as is known in the art.

Headings are included herein for reference and to aid in locating certain sections.

These headings are not intended to limit the scope of the concepts described therein under,
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[ 0083] The techni ques described herein may be used for
soft handoff, broadcast services, and other types of
W@ o0ussaseat i on wher eby managenent of interfer ePCEUSAEN4/020278
i mprove performance. For exanple, these techniques
may be used to inprove the CI of a disadvantaged
user |ocated at the edge of gssector. This user may
experience excessive interference fromnearby sectors
nay . n e I 0,.achi L he requir.ed ta rate .
o S sbaeF Sl et AT, WG dfRehShCme eniire

spebidlichti®d tenporarily to cause little or no
interference to this user. The traffic channel for

t hi sThp BreyiPesdstraption of thiagiseglascdeambpdaments iggroyided to enable any
n o H C ! " | o . r .o .
rBEPUERLE, hESR ERPEr G e TABh U, 0330 i caions
thesenembadiments| widl ben reddillp dpparept ot thoke dkilledfif ithe altaamnekhe generic
For ex | e, other users y transm.t on ofher )
DI GG Mt F BpP i O REDLGHIIS et dgparting from the
spifiedr&che &F thOldveRtiG) Mushihk 'ia?es%tqw&&i%ﬁ i$ Aidfihtefided to be limited to

channel. Once this disadvantaged user has been

thg @mbedimentseshommolatiréin dait EHofhenascorsiad teowidebtessope eansippent with the
s%gtorg na P@ us%d. L%qgﬁ Jhe techni ques descri bed

p%ﬂ%f”h Be PW{ﬁ éiﬁ%(f "arious neans. For
exanpl e, these techniques may be inplenented in
hardware, software, or a conbination thereof. For a

(GLARMEDNSit ati on, the processing units (e.g.,

controllers 630 and 670, FH processors 640 and 680,
and so on) for these techniques may be inpl enmented
within one or nore application specific integrated
circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs),
programmabl e | ogi c devices (PLDs), field progranmbl e
gate arrays (FPGAs), processors, controllers, mcro-
controllers, mcroprocessors, other electronic units
designed to performthe functions described herein,
or a conbi nation thereof. [0085] For a software
i npl enentation, the techni ques described herein may be
i npl emented with nodul es (e.g., procedures, functions,
and so on) that performthe functions described
herein. The software codes may be stored in nenory
units (e.g., nenory units 632 and 672 in FIGS. 6A and
6B) and executed by processors (e.g., controllers 630
and 670). The nenory unit may be inplenented within
the processor or external to the processor, in which
case it can be comunicatively coupled to the
processor via various neans as is known in the art.
[ 0086] Headi ngs are included herein for reference and
to aid in locating certain sections. These headi ngs
are not intended to Iimt the scope of the concepts
descri bed therein under,
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may have applicability in other sections throughout
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description of the disclosed enbodi nents is provided

to enabl e any person skilled in the art to make or

use the present invention. Vayi ous nodifications to

t hese enbodi nents will be rea ily apparent to those

skilled in the art, andth principl es

defined herein may be appllé%ﬁ$@§other enbodi nent s

wi thout departing fromthe spirit or scope of the

i nvention. Thus, the present invention is not intended

to bb | i nitmethed of mreaging seferfenee Showirclss dicauensy hogping (FH)

Q st scope consistent with the

C&&nﬁ@f:% glssrygtﬁ% %%\g%%‘\g ?%at ures discl osed herein. WHAT
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CLAINS 1. A nethod of nagi_n | nterference in a .

wi r ePRIFBINE AR dRIiipr ﬁwgarﬁtgtw(f hanngldafined ytithghe &gss FEfpnction;

conp, | r i - dentifi
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nodi fi ed such that a second traffic channel defined

wi t husingthaserond safficedwesnel fmamﬁ@nsmw@hd the first
traffic channel are orthogonal or have | ow
correlation; and using the second traffic channel for

dat a2.t r ansie fethod.of Zlaimhe, whérbiackhe ffirst! FH fudctiontie needfor users in
the first FH functlon is used for users in_  soft

softa ARsioft With pt deast &wQ tbags,stationseinsthg: systsm. japdy ‘ﬁ‘?r"slystf‘% ggcond FH
fufBfbort2 %@@4 for Lb&s ﬁ@f%&%f Fahadet Bed in%rﬂxﬁuﬁiéﬁ%nf\mh &%@éﬁm at least

not 1 n so hando I'n conmuni cation wth
twdtmasattatiemsst two base stations. 3. The net hod of

claiml, wherein the first FH function is for a first

base station in the systemand the second FH function

is for a prRCaRthdaaseciindtl, Whetdin e fifsY L Minction is for a first base

station in the system and the second FH function is for a second base station in the system.

4. The method of claim 1, wherein the first FH function is used for broadcast
by at least two base stations in the system, and wherein the first traffic channel is used to

transmit broadcast data.

S. The method of claim 1, further comprising:

obtaining an identifier for a third traffic channel defined with the second FH
function, wherein the third traffic channel is associated with the first traffic channel, and
wherein the second FH function is further modified based on the identifier for the third

traffic channel.



4. The nmethod of claim1l, wherein the first FH

function is used for broadcast by at |east tw base
WG L@sH8dss4 i n t he system and wherein the firstrer/asione020278

channel is used to transmt broadcast data. 5. The

met hod of claim11, further conprising: obtaining an

identifier for a third traffixp channel defined with

the second FH function, wherein the third traffic

chanpel i ' - WA ' fer af f i nel. . .

and Caner TrETEREIZLERA' Sttt thd baiic sl e 1 FifEtion s given
astrodi fi ed based on the identifier for the third

traffic channel. WD 2005/ 036894 PCT/ US2004/ 020278 27

6. The nethod of claim5, wherein the nodified second

FH functi on| fstkgi Vet &AL it f2(k, T) # f,(r,T)

f2(kfXkTX2{v, T) otherwise where r is the identifier

for the firth@rl)foRet¥isghnel, k is an identifier for

the second traffic channel, v is the identifier for

the third traffic channel, T is indicative of system
wherger, isfthg identjfigr §or the fifst frafficghapaglct i on, whi ch

i ndi cat ; ' se for traffic
charE R R ladhRRt tor G BEoiblRR At oe 1O | L

f unci isahe idamtifidrZ¢kthé Yhirdstraffie chardief,i ed second FH
functiaon.. 7. The nethod of claimb5, wherein the

i denf isindicativeyt syfemdimest  second, and third traffic

TSP o et A anBo o e o

channel igaffisehainef echtwhéfr a first sequence of
subbands determ ned by the first FH function and the

i dentfi(kiZey isfthg secprd FHifurationy21fdf i ¢ channel , and wherein
the second traffic channel is associated with a second
sequér(éel ofs thaiimbdified setond B fuactidsy t he nodi fi ed second
FH function and an identifier for the second traffic
channel .

7. The method of claim 5, wherein the identifiers for the first, second, and

third traffic channels are obtained via over-the-air signaling.

8. The method of claim 1, wherein the first traffic channel is associated with a
first sequence of subbands determined by the first FH function and the identifier for the
first traffic channel, and wherein the second traffic channel is associated with a second
sequence of subbands determined by the modified second FH function and an identifier for

the second traffic channel.

9. The method of claim 1, wherein the first and second FH functions are
defined by first and second time shifts, respectively, of a pseudo-random number (PN)

code.

10. The method of claim 1, wherein the second traffic channel is used for data

transmission on a forward link from a base station to a terminal.



9. The nethod of claim1, wherein the first and second
FH functions are defined by first and second tine

WG 05036894 especti vel y, of a pseudo-random nunbeeT/(8dp4/020278
code. 10. The nethod of claim1l, wherein the second
traffic channel is used for data transn ssion on a

forward link from a base statgson to atermnal. WO
2005/ 036894 PCT/ US2004/ 02027 28 11. The net hod of

cl ai 1, erejin,the second traffic channel is used

For Mt n T RRASLRHTRh Mherit desophRagic diatel & used for data
trdR s onl Lre@er@fifik fofd 4 RAninkPro alBiRe SRLHVD of claim 1,

wherein the wirel ess communi cation systemis an

ort hogonal frequency division nultiple access (OFDVA)

? (r)e qUfe In g ;‘i‘ %eglglsﬁ%)éto(% rl._clnl_ﬁlr]hg bnﬁﬂ%&@ gﬁ{, g\;ﬁ}éivlg trc]:gﬁﬁmvl\ﬂ.nric%kigr‘? Séystem is an

oreYEBh Al Fted @encyREVISioh ul OPIE At dbs M EDMA) Tonminthrfi¢itioh is pytem.
means for obtaining an identifier for a first traffic
channel defined with the first FH function; neans for

Funchon AR gPFRANE i Buiect efuciey RooiiRe (W) CdrbiBimElton system,
conmaisingd: to obtain a nodified second FH functi on,

wherein the . second. F nction is nodified such that
o LBEHS 05 ot P G TRAIORa wi th the: odi {1 ed

secofdarfsifof dtaihinundRehd e b 4 fist frhfk dhénitch a8Meld Wit the first FH
ort hogonal or have low correlation; and neans for

fupstiony t he second traffic channel for data

o bt AR AL AR UL

idBitefee $610the B Itaffio/ €hdnBelablobtain @ niddifidd detbddFHfuARioAN@herein the
an identifier for a first traffic channel defi ned

segpich Fth durictips t is ppodifiad tsush  thatprliseqond tralfignehanpel defined with the
BCLI d . ' .. E f
mpBED PRl PR R ARU End A iy IR AERAET o0 Brbinal or have tow

caetlitionegshdsecond FH function, an provide an FH

sequence for a second &%?ttfi C aﬂznnel defined with the

modi EAE foisksingige gesond taflicorhanpgiderdai rpRsmissiPhd FH
function is nodified such that the second traffic

channel and the first traffic channel are orthogonal

or hbke |&wapparates at 2 enreleasmfrequency hopping (FH) communication system,

comprising:

a processor operative to obtain a first FH function and an identifier for a first traffic
channel defined with the first FH function, modify a second FH function based on the first
FH function and the identifier for the first traffic channel to obtain a modified second FH
function, an provide an FH sequence for a second traffic channel defined with the modified
second FH function, wherein the second FH function is modified such that the second
traffic channel and the first traffic channel are orthogonal or have low correlation; and

a switch operative to determine a particular one of a plurality of frequency
subbands to use in each of a plurality of frequency hop periods based on the FH sequence

for the second traffic channel.

15.  The apparatus of claim 14, further comprising:



a switch operative to determ ne a particular one of a

plurality of frequency subbands to use in each of a
w@baosabdspy of frequency hop periods based on tpher/Bs2004/020278

sequence for the second traffic channel. 15. The

apparatus of claim 14, further conprising: WO

2005/ 036894 PCT/ US2004/ 020278929 a nodul ator operative

to nodul ate data for the second traffic channel and

Do B R e P BB S B B il i provic
ma&RFsISyHBISr Hﬂd‘%eﬁ%nttﬁg swhitcheRUSHIERiVeOfo PRIi&E RN thodulation
traffic channe he agEar atus of claim 14,

symholstersublzmgs d@mgnechbad sequencedprthatsespadttmfiihehannel.
fromthe switch, received nodul ati on synbols on
subbands determ' ned by the FH sequence for the second

traffd.c chaupphradRbfichimdaingteaéEnpriveng: ecei ved
nodul ati on synbol s to provi de denodul ated data for the

secohlemeduatpr eparpiayiniel obtain, fram; e siviah, teertied Biodplatipr symbols
or?@%aﬂﬁy%e&frmﬁle ]tﬁle se%&@é Sop tFd 'sg&mﬁo ggi;lgﬁnel and to

he apparatus o A processor
demastiviaté the rsd:awed’ngodudathasms)tmlm’ls thplBlVﬂbldBntodulate(dbdm forahe second
fl rsél frequency hopping (FH) function; obtain an
taffie 5hamekr for a first traffic channel defined with
the first FH function; and nodify a second FH
function based on the first FH function and the
i dent.f i eA térovinal cpepfising thet apphfatus of kksmdB. t 0 obtain a
nmodi fi ed second FH functi on, wherein the second FH
function is nodified such that a second traffic

chanrgel  dgfagadatiintddniphigingank ippachtseeroidm FH function
and the first traffic channel are orthogonal or have
| ow correlation, and wherein the second traffic

C hanpel i g gv&c@.@soi péadgaa FrslA3P E'E'bﬁﬁ% ﬂﬂgﬁ&io@xsfoﬁéﬁﬁ@fe%:

i nk "or verse
[ nt esHtsin @rfirs: frequency ioppig(FH) éenedonsy hoppi ng ( FH)

cormunl cati i Si ng ce
assi YHHBAD l%m e‘fﬁtonrétflrftrtg%‘? ehaeﬁglﬁfﬁgne%aftﬂg%pm’ﬁfanctwn and
f I r %omwé@&lu% furktBioR BabddCor fh@SfIrstt FAthhGioRNABNRL identifier for
for co nication wth a first base station; recelving
thafirstesiffjo cikannebfo @btsxewomddtﬁedfsmcmdcﬂ?ﬂmmmtlodevvhcrem the tshcond FH
fu%ct?o%ci%nrgocﬁﬁled such that a second traffic channel defined with the modified second
FH function and the first traffic channel are orthogonal or have low correlation, and

wherein the second traffic channel is used for data transmission on a forward link or

reverse link.

20. A method of managing interference in a wireless frequency hopping (FH)
communication system, comprising:

receiving an assignment of a first traffic channel defined with a first FH function;

using the first traffic channel for communication with a first base station;

receiving an assignment of a second traffic channel defined with a second FH
function, wherein the first and second FH functions are orthogonal or have low correlation;

and



function, wherein the first and second FH functions
are orthogonal or have |ow correlation; and WO
wWQ 50836894 PCT/ US2004/ 020278 30 usi ng t he seponNUds2004/020278
traffic channel for comrunication with the first base
station and a second base station. 21. The nethod of
claim 20, wherein the secondqgase station is
associated with a third FH function for deflnlng a
third.traffic r _conmuni cat .
secotfing e sepd RS haa dph THE SEERBHEah % st sk fition and a
scbomLhds@Bqtigs. e orthogonal or have |low correlation, and
wherein the first FH function is pseudo- random wi t h
respect to the third FH function. 22. The nethod of
cl aim 20, wherein nctions
ar e N de f I"F]lé dmgg?) ? g?um Slelgrgﬁl d I%%eb%dh a?e[ é’[atlon 15 associated with

a (REPEH fuN@iox, foﬁﬁeﬂmﬂg QUE G aitalo maebﬁs“ed(fBN):omﬁﬂdftatlon with the
23. The method of claim?20, wherein the first traffic

seeprehbrsk siaom,veherein thesegond and thiyd HH finstiprssare Arthpgogal or have low
an%'ié’l\f%d?ﬂd drfe{ oﬁ%tfﬂ@t ﬁ-lrfﬁﬁctltbﬂsig élﬁfo'r? dnf with re pect to the third
er eln the secon trafftic channeF
FHSadtion. send a second transm ssion on the forward I|nk
from the first and second base stations to the
termnal. 24. The nmethod of claim?20, wherein the
firsiy traffd mefldanoretiain® 205 Ghefeth HRNErs? anllie8dnd FH functions are
transmission on a reverse link froma terminal to the
deffined tbybfarst ard a¢dond  tirag1dhifilserespestively, of edisadda-ranfiemcnumber (PN)
channel is used to send a second transni ssion on the
C(1'dSVerse link fromthe termnal to the first and
second base stations. 25. The nethod of claim 20,
wherein the wirel ess communi cati on systemis an

or t h&yonalher medad of wlaim 205 vhgrain thej fiisktrafficchanebipmnagyl to send a
ﬁrgp {F%%&s%#?ﬁ‘ a%X%aﬁglkbngqrorﬁ‘@heaﬂg?ﬁgge%aﬂ& o aV\feFxﬁanp Sind wherein

requency cation s
the cequinid It afific c}imaé\lslsfwed teesead \a segomtrasaug;mmm theffoaward link from
first rafflgchannel tﬁlflned th a first FH

the figtt @nd secopd Bare stagtongtq thg terAenadli st traffic channel

for communication with a first base station; WO
2005/ 036894 PCT/ US2004/ 020278
24. The method of claim 20, wherein the first traffic channel is used to send a

first transmission on a reverse link from a terminal to the first base station, and wherein the
second traffic channel is used to send a second transmission on the reverse link from the

terminal to the first and second base stations.

25. The method of claim 20, wherein the wireless communication system is an

orthogonal frequency division multiple access (OFDMA) communication system.

26.  An apparatus in a wireless frequency hopping (FH) communication system,
comprising:

means for receiving an assignment of a first traffic channel defined with a first FH
function;

means for using the first traffic channel for communication with a first base station;



31 neans for receiving an assignnent of a second

traffic channel defined with a second FH functi on,
wobmsesds9L he first and second FH functi ons ar ePCT/US2004/020278

ort hogonal or have low correlation; and neans for

using the second traffic channel for comuni cation

with the first base stationjgnd a second base

station. 27. An apparatus in a wreless frequency

hoppi_ ng (EH)._ conmmuni cation syste C rlsing: .
or oCBEr ob SErRAE i ey 3 dnbeseli SR Beinef defined with o
sebbiBFHfhRdtioh CwhéraimnNBe fiekt fahd esbondl IHM fudcfibrisSdre bithogonal or have low
function and provide a first FH sequence for the first
carrelgtioncanchannel , wherein the first traffic channel is
usedm%aﬁ{% fop HHH? u§PLdc B WatAl ShahhéiStor Q?x%% mi@akiby Rk}ithfa{ﬁg first base
a swtch operative 1o determne a par cular ‘one of s
stitioar ldiatsgc@fd Hasestagdicy subbands to use in each of a
first plurality of frequency hop periods based on the
first FH sequence for the first traffic channel, and
whergj n tAg HERGESHPS wirtldsdifrb REBthd Y1) Sorhififibatfon syst
an assi gnrrer%?lg o?t a seccl)n > tr fg c%‘g\n% defrﬁlﬁeﬁ‘ 1l system.
comprisirgg: second FH function and provide a second FH

sequence for the second traffic chapnel rein the. .

S o0 HORs 3T aREta & AL o SR RS Chm Ak O SHpngleEined with

a fiRe FHi fufétidAaHa ppdaldd £ Ar M Rqi&keT6r Ma $iest Hadlid ann@NWherein the
wherein the switch is further operative to determ ne

first isefificichanngt isesed tor campiunicatipn yitbfa firsidepse plalios @pdands
pori ba2 BaSERC nEeBEREG FatkBiHETR® ph/ AR Hoequency

subbaniRdo usafnf ¢ach o arfiied plurdfity ¢&f fijuencly Bép pEiwIgibag:d on the first FH
interference in _a wreless frequency hoppi ng (FH)

seguehsh AoTcthe fissh trafficicdapned andr i si ng: receiving a first
tra ]SS is oS : LSt
pasa” e B8 bbelor if Harhdrtreldie 91PRIC B Ahgirhérdof  second

traf&it ichacheWdefimed with g tsedeiridf KHh donotion asd peovadeea seaond HHheequence for

first ~base statjon; and receiying a secqgnd —
the sehas i Ahasiel, Wisesindne tegped atticcshaBhel s gisd fog communication
with tBd fiP@HAse Staddh ARd ANEcand BERNHatheS ?nat\ﬁﬁérélﬂathm%tgh s further

the.second tyaffic_channel i s define with a secon .
offerativane determingfacgpactionlay onhiof @ phakityraftfregmency subbais 40 wsk in each
erein,the s

i th b [ d
offibpSRFEE RS (BGRRES R BFrona BRE b B Selliee for e
seberidraffie charnel.

28. A method of managing interference in a wireless frequency hopping (FH)
communication system, comprising:

receiving a first transmission on a first traffic channel from a first base station,
wherein the first traffic channel is defined with a first FH function associated with the first
base station; and

receiving a second transmission on a second traffic channel from the first base
station and a second base station, wherein the second traffic channel is defined with a
second FH function, wherein a third FH function is associated with the second base station,

wherein the second FH function is orthogonal to or has low correlation with both the first
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functions, and wherein the first FH function is
w@smadssspandom with respect to the third FH fearmusmng/020278

29. The nethod of claim 28, wherein the second

transm ssion includes broadcast data. 30. An apparatus

in a wreless frequency hoppispg (FH) communication

system conprising: neans for receiving a first

angigfia8 PRt o b el P SRHERR: scbiinidon) len respect to
thQﬁfﬂJﬁ@flmctha first FH function associated with the

first base station; and neans for receiving a second
transmission on a second traffic channel fromthe

I ihresis%cg e %ﬁ‘%? c gll%nel f?é %‘ | neg \?\ﬁte? %’1“(9 qran%%‘bsﬂlg n- includes

brEinﬂcfawaﬁtd,on, wher ei n athird FH function is associ at ed
with the second base station, wherein the second FH
function is orthogonal to or has low correlation with

bot h;d he Aii_'%ﬁéaratﬁ th 4 Qidefs€ ﬁ'e@}éﬂ&? h ﬁﬂ% é’éﬂ%&ﬁl@at on system,
the Tirst unC Ion i s pseudo- ran respect
contpeisinigt rd FH functi on.

means for receiving a first transmission on a first traffic channel from a first base
station, wherein the first traffic channel is defined with a first FH function associated with
the first base station; and

means for receiving a second transmission on a second traffic channel from the first
base station and a second base station, wherein the second traffic channel is defined with a
second FH function, wherein a third FH function is associated with the second base station,
wherein the second FH function is orthogonal to or has low correlation with both the first

and third FH functions, and wherein the first FH function is pseudo-random with respect to

the third FH function.



