WO 2005/ 036894 PCT/ US2004/ 020278 1 | NTERFERENCE MANAGEMENT FOR SOFT HANDOFF
AND BROADCAST SERVI CES I N A W RELESS FREQUENCY HOPPI NG COVMUNI CATI ON
SYSTEM BACKGROUND 1. Fiel'd 10001] The present invention relates generally

to communi cation and nore specifically to techniques for manag 2@
i nt er f er eNOPWYPEAtt handof f and broadcast services ifFTASHHE

frequency hopping (FH) comuni cation system 1|1. Background [0002] In a
frequency hoppi ng comuni cati on system data is transmtted on different
frequency subbands in different tinme ifdtervals, which nay be referred to as
"hop periods". These frequency subbands may be provi ded by orthogonal
frequency division multiplexing (OFDM, other nulti-carrier nodul ation

t echni ques, dNEEM‘ERENCWNMEMMFORS@FﬂbHXNDﬂEEANBe dat a

transm ssi GROWPCAST SER @ES‘INSNWR!Z ssxggﬁbme PPINE - This

hoppi ng provides frequency data transmssion to
better withstand deleterio rrow band interference,

j amm ng, fading, and so on. [0003] An orthogonal frequency division nultiple
access (OFDVA) systemutilizes OFDM and can support multiple users

si mul t aneousl y. For a frequency hoppi ng OFDVA system data for a given user
may be sent on a "traffic" channeBAlRGROUNDSoci ated with a specific FH
sequence. This FH sequence nay be generated based on an FH function and the
traffic chknnelFieldmber, as described bel ow. The FH sequence indicates the
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dat a m ssion

mul tipl e teeiniques édrandmegiag aaaﬂmmémwttﬁanddf Mdﬂfrﬁﬁﬂcadﬂsbﬁﬁﬂ&lﬁnmﬁﬁeles:ﬁhese FH
sequences are defined to be orthogonal to one another so that only one
traffic chHFAYEcY hoRping ORIENREOYSHSEM: r ansni ssi on, uses each subband in
each hop period. Wth these orthogonal FE sequences, the nmultiple data
transm ssions do not interfere with one another while enjoying the benefits
of frequently diRakgiamd WO 2005/ 036894 PCT/ US2004/ 020278

10002] In a frequency hopping communication system, data is transmitted on different
frequency subbands in different time intervals, which may be referred to as “hop periods”.
These frequency subbands may be provided by orthogonal frequency division multiplexing
{(OFDM), other multi-carrier modulation techniques, or some other constructs. With
frequency hopping, the data transmission hops from subband to subband in a pseudo-
random manner. This hopping provides frequency diversity and allows the data
transmission to better withstand deleterious path effects such as narrow-band interference,
jamming, fading, and so on.

[0003] An orthogonal frequency division multiple access (OFDMA) systern utilizes
OFDM and can support multiple users simultaneously. For a frequency hopping OFDMA
systemn, 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.



2 [0004] An OFDMVA system may be deployed with multiple cells. A cell can
refer to a base station in the systemand/or the coverage area of the base
station, depending on the context in which the termis used. A data

transmssgion on @ given subband in one cell acts as jnferference to another
dat a t r atsMUYPER4on the sane subband in a nei ghbori nBCEEPIYRE7 andoni ze

inter-cell interference, the FM sequences for each cell are typically
defined to be pseudo-randomw th respect to the FH sequences for

nei ghboring cells. Wth these pseudo-4%andom FH sequences, interference
diversity is achieved and the data transmssion for a user in a given cell
obsefope t he aveOEDMA sisentf may be depiayodwithenwaple cellsa@sedllssin oefer tharbaseot her

users in other. cells. [0005] In a multi-cell OFDMA system it is desirable
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spatial diversity against deleterious path effects through transm ssion of

data to omnterfegneniql anopee d¥a srensgripsioroers thetsame isplapd in p eeghbaring, ceHolver , sof t
handof f i ' . il i
ando |[%ndoqxggmn'leg~g«t:ﬁg1é$f@:r%?§, ‘Eéﬁﬂgéq“%éﬁggﬁé%n%ﬂﬁg% Pyg*rcf’ip’obesﬁn'eﬁ d ecause t he

FH sequences for on seu gona © the FH
sequencespseado-nedghbari ngpeetb sthe IFH aeqhences dfor arigbboring tellser Wieh these

interference, If a user is in _soft handoff with mujtiple base stations,
then the Es5pdo-1Radnte GILEPCTaipt “i“ﬁ%a'r"ﬁ’@ltw_‘ééf at‘"'gmﬁ‘é.‘;ea“élrfl"ﬁi?‘% HETEMEE Y or a
desi gnat efhr QMGerGh algfiRA QelMbde el thelReRaS Intdriefiiee frdMahd8ld thhismgbon for
the soft-handoff user will be orthogonal to the data transm ssions for

ot her use@tberoxsemheotbggzp@ma? ed base station but will be pseudo-randomw th
[ 5P Riphstl Ot NG UFhhi bADFOIMA 500 ifs dliBnlS8 sl <8 BilaoR2Sgnith fLd ons. The

sof t dof f user woul d cause eérence to e users of the er base
stati ons pocksywouhetbplasser emmnusicatest eith endtple baseasatione senuliasdomsly T8oft

interferenc degrades the performance ,of all affected users. [0006] There
o T her of Brdots SRERRVICR sbait BFESR FERGE APt i FRcB ek FarEReRL ( o
soft  hangtodda io ordrdn SRS Bash QBRI a GHRYEnSI¥Ehien. SHWMARYsofl Kzﬁ»\lﬁgfi is

Techni ques are provided herein to manage interference in a wreless

f r equencycommispied gy shenvean o Ergavesay Sgrniean This ¢ becayse ARDNVH ssqueness) for Mhrese
e ST pSasiton’ BHRRES AR ' BEUE Ly RS ARIARR I 21,
rever se | ondkr tofradoalizr intey-cell mtaferéneehif gjues inincsofidmadofbedth multiple base
stations, then the soft-handoff user may be instructed to use an FH sequence for a
designated one of these multiple base stations. The data transmission for the soft-handoff
user will be orthogonal 1o the data transmissions for other users of the designated base
station but will be pseudo-random with respect to the data transmissions for the users of
other base stations. The soft-handoff user would cause interference to the users of the
other base stations and would also receive interference from these users. The interference
degrades the performance of all affected users.

[0006] There is therefore a need in the art for techniques to manage interference for soft

handoff in a frequency hopping OFDMA system.

SUMMARY
[0007) 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 aiso 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.



bel ow for soft handoff with two sectors s, and s2, where a sector is a
portion of a cell. WD 2005/036894 PCT/ US2004/ 020278 3 (0008) In a first
schenme for managing interference for soft handoff, an FH function f,ho(r,T)
is used for soft handof f users, an FH function f, r)(c i s _used for users

not in sHMESIt in sector s, , an FH function f R/UPp00#8200Bed £ or

users not in soft handoff in sector s2, and the FH functions f, (k,T) and
f, (k,T) are nodified to be orthogonal to the FH function f, hp(r T) if and
when necessary. A user is assigned traPfic channel r, which is defined with
the FH function f,ho(r, T), upon entering soft handoff wth sectors s, and
s2. Theosi denti fn erf“n(sl E))hf:fn@rfOt madniaging ohwrferehce farnebftt handbff, furddd ifenmctiba ho(r, T)

" soctor buorheis vabirepldare e o e faacwof”f,@%p s rt%ﬁa%e*r‘fao?xf‘f;f fic
soer 5 epRSIo b I ond b 800 o s BBl
Lt o i and i ”Sam@af ANl i PRTRRLR PRETIGRESS (1, 1
"t or er HRGPHOPRH TninBbfit nd RierkRriey L%?ys?rf-%f’%%gﬁe%?f@ cabmeR T
oers not HOLBIERRENHY e ﬁ@f%fﬁ%f'fﬂ&m patRagp g ©
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s2 uses the unc i on 'f'or Users not In

function funhiefids the FlﬁfLﬁnEﬁ‘&?fﬂ fke?}?_' sBch ehaf itk RRERNAanhd dol nBla‘ﬁ?erfcbewnh
correlation wth, both of tHhe FH functions f,, (k,T) and f,, (k, T). The FH

function fyaffid émﬁ)a myedqej t(ﬂefs(bftlﬁﬁhclbff usBie PSANNY eichrd ohe MhdruseesP@etort 0 t he

FH function f %H predet er mi ned nunber of (R) traffic channels may
be defi nedsvinedi ntsnée ffuum@m BriksTnsich they its raffigshanneb depgmobinterfege with R
sof t - handoff users. For each sector s; , N- R traffic channels nay be

defi ned witrdific ghaanetiy Marieusi ragtheds foranayifvingithe EHfungions f, (koT Nand & k. her users
not in soft handoff, where N is the total nunber of usable subbands. [ 0010)
Vari ous asieeesentsddeldoModi ments of the invention are described in further

det ai ﬂ0009?e| OW. In a second scheme for managing interference for soft handoff, the FH function

Juno{r,T) used for soft-handoff users and the FH function f_ (k,T) used by each sector s,

for users not in soft handoff are predefined to be orthogonal, so that modification of the FH

function f, (k,T) is not needed. The FH function f,,(r,T) is used by both sectors s, and
s, for soft-handoff users. Sector s, uses the FH function S, (k,T) for users not in soft
handoff, and sector s, uses the FH function fs, (k,T) for users not in soft handoff. The
FH function f, (r.T) is predefined to be orthogonal to, or have low correlation with, both
of the FH functions ﬂl(k,T) and f,2 {k,T). The FH function j:,l (k,T) may be defined to
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 5;, 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.
{0010} Various aspects and embodiments of the invention are described in further detail

below.



WO 2005/ 036894 PCT/ US2004/ 020278 4 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011]
The features, nature, and advantages of the present invention wll becone
nore apparent fromthe detail ed description set forth bel ow when taken in
conjunction with the drawings in which Iike reference characters identify

correspongi oughout and wherein: [0012] FIG ‘ OFDIVA
system [‘%P%g‘i%&%%; 2 illustrates frequency hopping fiﬁ@%ﬁé@gyﬁ in the
OFDVA system [0014] FIG 3 illustrates nodification of an FH function due
to a soft-handoff user; ' [0015] FIG 4 shows a process for managi ng
interference through the nodification 8f the FH function; [0016] FIG 5
shows a process for nana i%i nterference through the use of FH functions
predefined to be orthodﬂ%\ﬂ " DESERIBBHON OF THE WNG®B show bl ock di agrans

ol PERF e OB A O SbB RS ol REGE G ko |l I8 THEMEORY NS, o

"servi ng appaent doanihk eetailebdaad@ionaet forth belbiv whénoaken iArpnjantiasli witthe or

desi gn descri.bed. hereiin_as "exenplary" is , not necessarily to be construed
as pref er ViR HU\‘IVei't‘ﬁhaB%oﬁ%ferﬁ(}‘?r Cl?ﬁ‘%éerrs é?ﬂ?&kﬂ femeseonsfinglydaroyghout 9819] H G
1 shows anruiR¥gPl ary OFDVA system 100 that supports a nunber of users.
System 100 includes a nunber of base stations 110 that support comruni cation
for d00RRunmber &IGtlethawnan OFPMA systamise station is a fixed station used for
co pGating wh . 1 - | .as an access
poi nt 03T Noda BIC g MU efheie) fotit (Pdntetile iind BFBMAR " 0T 21)

di spepeddl t hr oFih.Ail ludtines syl fiani orasfchndAE functicey die n@h sofelardefffusereds or nobi | e.
A term nal may sp be referred to as a.nobile station, a  user equipnment
Cuy OB ¢ o7 LD st koo S HoRsTAe QA e Himogy o Bah

term nal mayreaRni cate with one or nore base stations on the forward Iink
and/ or one or nore base stations on the reverse link at any gi ven nonent.

Thi s [B@isknds oFIGHEshewss a psecepofor ppaging Wiestsrence thaengh\ibe usgtodflbfunegliondot  sof t
handof f i ﬁ)rﬁéﬁﬁ’éﬁrtb%gonﬁék%n%%dher or not

[0017] FIGS. 6A and 6B show block diagrams of a base station and a terminal,
respectively, in the OFDMA system.

DETAILED DESCRIPTION
[0018] The word “exemplary” is used herein to mean “serving as an example, instance, or
illustration.”  Any embodiment or design described herein as “exemplary” is not

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

{0019] F1G. 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



the termnal is in soft handoff. The forward link (i.e., dowlink) refers to
the WO 2005/ 036894 PCT/ US2004/ 020278 5 comruni cat ion link fromthe base

station to the termnal, and the reverse link (i.e., uplink) refers to the
conmuni cat ioon -lmi nk fromthe termnal to the base statlon 0020] _ A system
control | ePC86YEE} es to base stations 110 and may péf %O Hber ~ of

functions such as (1) coordination and control for base stations 110, (2)
routing of data anong these base stations, and (3) access and control of
the term nals served by these base sta"tlons [ 00211 Each base station 110
provi des coverage for a respective geographic area 102. For sinplicity, the
cover age aweenuicaberchnkioe thxt basé gatidnsto dlfet tenmingparelgbatevdrsblinka ei, dplidk)hexagon.

To increase,.C cit t he .coy rage area of, ,.each base. station may be

partiti ond&ers ?{B@‘ yrications i g &E“Tdﬁrm’?—%rl &95?&% ga% %Bach cell may be

parti fobgped i NtAsyskiE®NEERdrans cowfes t6 BANALBn] 1@ and - mdypetding a GamBer Jror
simplicity, each sector of a sectorized cell nmay be represented by an ideal

120 wedge fPpgtons suchy a3 (3} cq%@n&qm andcoptolstog bage ﬁﬁfﬁgﬂnbélg 2y Eqntipg of data
Correspondarﬁ&geﬁesb & TR ‘3?ca| %a%xftﬁbg%}met%%léﬁweng%ﬁge GRe! . the

base station at ce I’ typ y 1 nc or the
sectors ofstdtioat. cell. The term"sector” <can refer to a BTS and/or its

cover area, (dependi n ont ext which the ter The
7ol LollPT dooc it Pon Auet T PBHER wiEiet Bt oot ettt end i i i o
sectors.  dnaplidiykic6idrage ardd df Bechiiake Quidids dRELTepibnRdl byl difidé hERagbRS e
station" is used generically for both a fixed station that serves a cell

and a fi xetP dicsrapHRARARKY, he covtage aee 1ohreach Gaseoftateynpmay hpspasitioned 10ip | i zes
OFDM  whi " o &Lf [ h
! Cxﬂulhﬁ]easeﬁgvﬁmugtﬁh' P& éx%ﬁm'ﬂ%yu%gcgnr &Jci:]]?ﬁa ; KI)%E ﬁﬁﬁio\ﬁ@d l]tJ? rbd GdcRs dshe

overal |l syste Into ogona requency
subbands. shhesendliBbands thisecasd, Jor sjumﬁcim watzl'efse@mreli & sectgizedbnell may be

b- d g pgand |
ssocr at edetirin i Ot HEHERE bl PPN DR L. ioh e rotin EEBAPTA cat .

I n some G%Bioﬂespbﬁamgbasemhscei\ler s@uﬁtb@ﬂcsmar eoﬂeedmeéd&mmetbﬁ@wﬁbﬁmron N.
subbands are used for pilot transm ssion, and Nc subbands are not used and

serve as g‘ﬁ&‘r‘&“s‘ﬂﬁb"é‘rﬂdgdt‘@séﬂlqg\m RSy {psthesectors ofghat cellp de term Trginr
requi r ement§.refdPRr L8NG an‘dfé\Pts coVbrage ABa deEé?;'a: | JiRhd Edrirdke irf PRich Blel oM R

description assunes that all N subbands tan be used for data transm ssion.
1. Soft Hawsddf Thwmlhwﬁxggiqmpuyn dspmendat each cell is partitioned into multiple sectors.

For simplicity, in the following description, the term “base station” is used generically for
both a fixed station that serves a cell and a fixed station that serves a sector.

[0022) OFDMA system 100 utilizes OFDM, which is a modulation technique that
effectively partitions the overall system bandwidth into a nomber of (N) orthogonal
frequency subbands. These subbands are also commonly referred to as tones, sub-carriers,
bins, and frequency subchannels. With OFDM, each subband is associated with a
respective sub-carrier that may be modulated with data. In some OFDM systems, only N,
subbands are used for data transmission, N, subbands are used for pilot transmission, and
N, subbands are not used and 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 Hopping

[0023] 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



[0023] FIG 2 illustrates frequency hopping for one sector in the OFDVA
system Frequency hopping may be used to obtain various benefits including
frequency diversity against deleterious path effects and interference
random zati on, as described above. For WD 2005/ 036894 PCT/ US2004/ 020278 6

this exa Mize8, and the eight subbands are assig i.ndi of 1
t hr ough smbgﬂhyémgi ght traffic channels may be defi ngngﬁgb(ragg@%gach traffic

channel uses one of the eight subbands in each hop period. A hop period may
be defined to be equal to the duration of one or nultiple OFDM synbol s.
100241 Each traffic channel is associaled with a different FH sequence. The
FH sequences for all traffic channels in the sector may be generated with
an FH f untns grample, N =) andythsredght subhands as asnignedriedieqscofchtirovah &auibée or 1D

and T dengpasuhs LaMRb oy WWeiRed SnBlebeRadi ol bl vBOBOPSS gl

di fferent equences mmy "be generate eren al'dés o

FH funct i subbhpds(ik edch hopPesod-HAdeg pericd miap be defiiedits bé kil cdrdadatatiomdf cat es

the particul ar su]bF%T)%tO lil‘ine for that traffic channel in each hop period.
It can be%%WMyijple SYP®EY each traffic channel hops from subband to -

subbggigsj N a PERUARTMAMHIAEI FERERIatedWR{UEE BIfRAG: b}qsh‘?&n&éﬂ BROIE RBenclhie FH
sequence for traffic channel k nay be given as follows: i=f,(k,T) , Eq(1l)

where i i $ortalidraffrroeianneds in e ssolobamay be genesated with an BHffunctiohafiGel’) kwliens hop
period T. Different values of k will result in different values of i for
any gi venkispotgsethe Gaffie chamned numbgriar IBrand Tsdanetes gysterp dimes 3dichdp 2HER iler ent
traffic c | 3 - Ik ds used
for two eE@np e?‘rg Bﬁoél??f glf#(a:%gtnﬁgIsgﬂ%n%%%%f&eﬁtgﬁw@g%ﬁ%@ﬁ%ﬁaﬁ Eg’gbands
used for kriafthd EHdhanioel f,1k.d) e ThedFHasequntyy fdrleacic raffe- dhasied dndidatesabe and t he
FH sequence and subbands used for traffic channel 4 are indicated by the

di agonal - persipder syblaad to ps¢ fonthat iiBerphanneltimeadhthop gemied décdndre seemfHIG. channel
4, f, (4, D)l ri I ift i t h C channel
Tt (1 et oot nege Nkl RokRt & ABpla b pRlaS SER Rt 1O

t he subbadeismiseiby s FHrsafdence. cThe) FHI sequemse foplttabfischanhel A thay Bg givehis (1, T)
+ 3) nodN, {0026] To avoid intra-sector interference, the FH sequences for
each sect & O¥S: may be defined to be orthogonal to one another. This
orthogonality condition may be expressed

i=f*T) , Eq (1)

where i is the index of the subband to use for traffic channel k for hop period T. Different
values of k will result in different values of i for any given hop period 7. Thus, different
subbands are used for different traffic channels for each hop period.

[0025] FIG. 2 shows the subbands used for two exemplary traffic channels 1 and 4. The
FH sequence and subbands used for traffic channel 1 are indicated by the cross-hashed
boxes, and the FH sequence 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£,4.T)=(f,(1,T)+3) modN.

{0026} 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:

[Ty f, (mT) , forksm. Eq (2)



as: f,, (k,T) xf,, (mT) , fork * m. Eq (2) W 2005/ 036894

PCT/ US2004/ 020278 7 Equation (2) states that no two traffic channels k and
m use the sanme subband for any given hop period T. By allow ng only one
traffic channel to use each subband in each hop periqd, interference is

avoi ded aMOt"¥it¥? pl e data transnissions sent on mul FPEXPREIE  channel s
in the sane sector. The orthogonality condition nmay be attai ned by defining

the FH sequences for sector s; to be vertically shifted versions of one
anot her, as shown in FIG 2. The orthagonality condition may al so be
attained by defining the FH sequences in sone other manners. (0027] For a
mul ti - sectEgrat@AiRstaessthaioe taa trafficrcharneisdsing weusedire waggrssbband ferany gaen or

interfere with. .SS| [eeUSRLS | no r ct.or . i fferent
FH functi g\r% r%99&"'g2 %g%ﬁgﬂgﬁ deng’gﬁn{: grggﬁlgrc. aﬁ'b%g%?ser%&?'asﬁ’%g?ﬁdzlg ?aﬁlﬂ g‘f’f’ sect or
i nt er f er enpegiod, tilerférbhde U atdidedsaniong ralilfiple denttransmisaoss seahon litpee traffic

pseudo-random  For exanple, the FH function f, (k, T) for sector s, may be
defined t ShymelsdR thec2ma terion \&qﬁmﬁe%%k&y cogditipie May be GHETSGBY defrvnerte f or

sector S2.pH Lqubdled (i 338or LN BVSEANG Wifteld SEH1ARY of 8L Horfer, LOthobhah' Cy

channel k e pseudo-r&ndom wth'respect to t sequence used b
sector s2 Hi@r 2.t R4 brtifogMAitN&Inditidn maytaBbiR QRnE bP@éMﬁ@%::thE FRf ehsenbliapnel s k

and m occurs whenever there is a "collision" between the FH sequences for
t hese trafspmeodwamaRes. | . e., whenever f, (k,T)=f, (mT) and two traffic

chan int :S Oﬁ"?ﬂiﬁ u : hop.beti nd.
I—b\A/e\r;@éz,%]the \A?ﬁ'tsgﬁ’gﬂrhzsﬁ%{glew I b%gﬁdg%é?gagfs%gw%f he Ss@u‘c’fc%—grezg%gom

nat ure of itteerEithudeta trawmissibns {ok n3ers anmhofher secror. TA diffaregeFid falctiomirtain
pseudo-raq%omﬁﬂ? fugcti ons, it is not possible to guarantee users in one
sector to BESHPhYBAHt 0 users in another sector. [0029] The FH sequences

for e@giy)sect omonaydétiie iber-stelor Na@rie@néte the FFH @idchosOa! difRreancE@kher to
avoid intra-sector interference, and 2. Pseudo-randomw th respect to the FH

sequences showld be psgudedgandoms Yoy examplonthe &H fusctéon £l b)Y forrseeter oy Bagde Wth
t he above constraints, a user assigned with traffic channel k by one sector
will be dlefingshiorhe psewslogpndom with respeqt do B hmgtion t/h (otThefor seckfrfi,¢ Ishannel s
by the sane sector.

this case, the FH sequence used by sector s, for traffic channel & will be pseudo-random

with respect to the FH sequence used by sector s, for traffic channe! m. Interference
between traffic channels k and m occurs whenever there is a “collision” between the FH

sequences for these traffic channels, i.e., whenever )2l *k,T)= f,: (m,T) and two traffic

channels in two sectors use the same subband for the same hop period. However, the
interference will be randomized due to the pseudo-random nature of the FH functions

f,,(k,T) and £, (m,T). In general, with pseudo-random FH functions, it is not possible to

guarantee users in one sector to be orthogonal to users in another sector.

{0029} 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 & 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



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 ‘Qﬁ %@%3 in these sectors, if the FH WD 2005/ %ij 894

PCT/ US20041'8 sequences for these sectors are definea?Q¥'%28cri bed
above. In this case, soft handoff cannot be supported w thout introducing
interference to/ by the soft-handoff user. [0030] To support soft handoff
with nmultiple sectors while avoiding i Bterference, ort hogonal FH functi ons
are used for soft-handoff users and for other users of these nultiple
sectors. Gpquhrsgsien these segtest pisrdsefined apdesspbed aeayei ninvthisi s sefirhmpdeff sone of
whi ch are e I i t s assumed that
the seot ooy i I8P sAtfout BubEmsBhicBieRS RRHE Bhinhaott bk Sar) "are
oper gb@d) sync hﬂ"onsu;;pbry softSyaatoffo maths Imulipler setion while emiiding aataiferaet, f or
sectors bel onging to the sanme celé(5 Pﬁ@ ?tati on. A. First Schene -

Modi fi cat PBRCZMAIFFHHRCNS f&e pegd RéS 1"’“["&)@9‘1] oy fther ppers of dhasene f or

avoi di ng ihghi S&ERE cofRbecn A EH f?@ﬂdeﬁs ma)aﬂe bbb &t | baﬁ‘ﬂm t'nahnérg $ %;.e iof Used

for the soft-handoff users, and t H flunction f., (k for each sector is
modi fi ed N&ldheargrctmgcﬁhaﬂOWO Innhe Momung;ﬂcsgnpﬁommt(ns aTS)umedstharthexmante to

support soft andof f S rs.s n e function

my be. snabu B naehoit ehieBaRBl i o el Vi et el SARhBE b i (T
sectors s syaardorﬁﬁslgiroéerasw greadlyt achiehed for Beutsre belohging e thesahel 0elt b®basé , hO(r, T)
is used to gbtain the FH sequence for the assigned traffic channel r. The

subband | sialigRy by this soft- handoff user for data transm ssion in each hop
period T nmay be given as: j = f,eo(r,T) . [0032] To rmaintain orthogonality

bet ween the sof t -A\apaldentisit Mudilicition oF FETFui6bis for SBfttHhndeffCt Ors s, and
s2, the FH function T, (K, T) for sector s, and the FH function f,, (mT)

for qeaxipr s2 bmy hnt wlbinfei fro ooiding hmwfereﬂcp 1ok, s'ﬁ)t#hefndoﬁf,o(m JFH function KE K,
and Eq (3a m T) #f (r,T) f where f k, T) is the
nodi flqe((j FLM"U@C!SI ‘5%1‘1 f%ﬁhes%’é‘f‘??%’d%f?usq“ a(‘ﬁ’n‘}%)l'ili &oncrign ot 7 é‘é eafl ;eﬁﬁ’c‘,tl on for

sector s2 : K. denotes the s t Ofﬂ‘vtj active traffic channels in sector s, ;
and M defbobedifieg o keqrthggong f° e FRENGORT £io & Chafif 81 £x41Pple de syppog soft

handoff with two sectors s, and s,, the FH function f, (r,T) may be shared by both of
these sectors. For a user in soft handoff with sectors s, and s, and assigned traffic channel
r, the FH function f, (r,T) is used to obtain the FH sequence for the assigned traffic
channel r. The subband j used by this soft-handoff user for data transmission in each hop
period T may be givenas: j=f, . (r,T).

[0032] To maintain orthogonality between the soft-handoff user and all other users in both

sectors 5, and s,, the FH function f, (k,T) for sector 5, and the FH function f, (m,T)

for sector s, may be modified as follows:
f, (. T)# faor,T) for ke K, and Eq (3a)
f,mT)# f,.(rn,T) . for me M , Eq (3b)

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

f,z (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,.



WO 200$) 036894 PCT/ US2004/ 020278 9 In equations (3a) and (3b), the system
is assuned to be synchronous and the systemtine T is assuned to be common
for all sectors. [0033) Equation (3a) indicates that the FU sequences

generated with the FH function f,,,o(r,T) and used far_soft-handoff users
are orthogggﬁgF’/@g&t‘he FH sequences generated wth the HPEE?EH function

f, (k, T) and used for other users in sector s,. Equation (3b) indicates
that the FH sequences generated with the FH function fho(r,T) are al so
orthogonal to the FH sequences generatéd with the nodified FH function f,

(m T4) and wused for_ other users in sector s2. The sane nodification may be
ext ended I8 cawapopuiFplband (3%). hesyyemn is asgHpedde dasinehyongns #nsldke systemorpad ni ng t he

sof t - hand t , r and the nodified FH functions f (k,T)
and f, (mqg%sglgﬁaeib es?%%ie]ég%g]lsge_&m[ 0034] In a first enbodi nent of the first
schen@(33f he FHHquataini (3a) indidales Thatf the rhetyusset qienerated i withmdi FH efdnamnf ol | ows.
When a user. goes into s ft%{] ndoff with multiple sectors, it is assigned
traffic chhmffel ) Angepsdogs ’?‘?'Pdf’ eUsery 3¢ AERogIRalftortby FHTequepgesseepeidied s al so
assigned traffic channel v, by each sector s, with which it is _in soft
handof f. THéh theapadified Fid functier ok, 6k Th And usedhar ither pprssvirespgtor of . Epatiopy
function fho(r,T) or may be signaled with this information. The traffic
channel r @Bkingicatgs that thseFd sequeneas sneratgd ayithi e Sty fimcden tfa, &i7) arealser users
in these nultiple sectors. The traffic channel v, assigned to the
sof t - handoirthogensbio the Tahedquences genesated with|theymolifind FéHfungtiohd, On.A8randsers in
sector s,. For exanple, the soft-handoff user nmay be assigned traffic
channel v,uspy fosethes psess ingaefor saf Thesagiganerbficajion may bseatepdedsie anwhembery, nay
or may not be equal to v2. Traffic_channel r would then be signaled to
ot her user‘gsFﬁO‘EogﬂmES’éﬁtW@ Qeﬂ%‘ﬂf%r?,%taﬂ*%ﬁ?‘Fé°fé‘H5‘?ﬂ?§fleﬂ%?“W e Tdi gnal ed
to other users in sector s,, and traffic channel v2 would be signaled to
ot her userddithe wedifigg FH &anctiopso 438 Teapdn /. fpn. Th areglepaibed belpw- i n sector s, has
the following: I. the FH function f,ho(r,T) used for the soft-handoff user;
2. thE0#D for tpa firstembpdimentofibe fipst shemsntbe FHfupgions b1k -THdauesch sed@tr and
defined with theFHf unction f. ho(r,T); and WD 2005/ 036894 PCT/ US2004/ 020278
10 s, 1s modified as follows. When a user goes into soft handoff with multiple sectors, it is

assigned traffic channel r defined with the FH function f, (r,7). This user is also

assigned traffic channel v, by each sector 5, with which it is in soft handoff. The users in

each sector have a priori knowledge of the FH function f,,(r,T) or may be signaled with

this information. The traffic channel r assigned to the soft-handoff user is signaied to all

other users in these multiple sectors. The traffic channel v, assigned to the soft-handoff
user by each sector s; is also signaled to the other users in sector s,. For example, the
soft-handoff user may 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
5.

[0035) 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



3. the IDfor the traffic channel v, assigned to the soft-handoff user by
sector s; and defined with the FH function f,, (k, T) . Traffic channel r
is the one actually used by the soft-handoff user for data transm ssion.
[ 0036] Each user in sector s; may then defi ne the nodified FH function (Kk, T)
for its WRRNSIO38M o5 follows: (,:(k,T) if .f,:(k, T)* PESEER0492078 (k, )= .
Eq(4) f,, (v,,T) otherwi se Equation (4) indicates that each user in sector
s; uses the subbands for its assigned traffic channel k if these subbands
are not the sane as the subbands for ¥taffic channel r used by the
soft - handof f user, i.e., if f,, (k,T) * f,ho(r,T) . Each user in sector s;
uses the subbamd® fof dic tafhd thaenelharisapned 10 WMeERAURHdN ases b Radigiss.faa i ts
assigned traffic channel k are the sane as the subbands for traffic channel
r. [0037] In etfiedtwiththeFHdbictibangiof,T) user is allowed to use traffic chanpel
r, which may not be orthogonal to the traffic channels for other users in

sect or S Trafl bl 4 s JRUICLLHRlsed By wls YRRk BF bOA LAyl LS dala

transm ssi on t on tra user

their aS%b@'aFrd tﬁa%ﬁ k& ift Sanged %&Jth&#ﬁéfﬁne@ﬁ@m@@if%@'ﬁiﬁ;t hay:ﬂdop;} Fgffic

channel hese users avoid'interference with the so user by

usi ng trgffbGoCaRRlowé; ~Whenever their traffic channels collide wth
traffic channel 'r. The FH sequences for the traffic channels assigned to

t hese other users and the FH sequence for traffic channel v; are orthogonal
to one anot her becaugerf th af ryg ratyed wth the same FH function f,,
(k, T). No inteffergnge qu?huse{:gtséd%g'g{wgen the soft-h f user and the
other users i sect FA N [38]seFI G 3 illustrates the nmodification of an
FH function due to a 'soft'- handoff user. For this exanple, the FH sequence
for traffic channel 1 (shown by the cross-hashed boxes) and the FH sequence

for traf fﬁcﬂ ?unc?‘ﬁldm‘&teé %ﬂ?\éﬁbh%?rtnh%e&braﬂ%% hB3F lﬁlﬁﬂescr ﬁ%hﬁ%gou%ger at ed

with the ion f,, sector s ve. User y is

assi gned dhamef k & tﬁébarsﬂﬁiandxs Iy n6E0E Gim s the Aulshahds ORREHCIChERT r igbd aysi gned
traffic channel 4 by WO 2005/ 036894 PCT/ US2004/ 020278 11 sector s; . The

sof t - handb¢ sofukasdoff Yseg|ige b fsikgiet! f1.AaT) i Eadhrusanialse¢tor afuspieibie sbbandshe FH

for traffic channel v, whenever the subbands for its assigned traffic channel k are the same

as the subbands for traffic channel r.

[0037) In effect, the soft-handoff user is allowed to use traffic channel r, which may not be
orthogonal to the traffic channels for other users in sector s5,. The soft-handoff user is
given higher prionty and its 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 channe! 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

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

in sector 5.

[0038] 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 s5,. A soft-handoff user is assigned traffic channel 4 by



function f np(r,T) . The FH sequence for traffic channel r is shown by the
shaded boxes in FIG 3. [0039] The soft-handoff user uses traffic channel r
for data transm ssion. User y uses traffic channel 1 for data transm ssion
in hop periods 1 through 5 when there are no collisions between traffic
channel | Yhtei9@8%i c channel r. A collision occurs inpdwpspernzeds 6, in

whi ch case user y uses traffic channel 4 (i.e., subband 8) for data

transm ssion. User y s again uses traffic channel 1 for data transni ssion
in hop periods 7 through 12 when therejjyare no collisions between traffic
channels 1 and r. A collision again occurs in hop period 13, in which case

gt Le%hﬂi%&t{”{ i e %ﬂ%ﬂ“@’“‘lﬂ#} e SRR et B fatdﬁa S Sk duser
1 1
The. P seqtneh benerat T or s Bats HERNEFR, dEBhbY %S'ﬁ?%e%%f‘?e B

traffic chggngel 1 is shown by the "X' boxes. [0040) The nodification
descri bed above nay be extended to any nunber of soft-handoff users. For
each I8 per i odhesafithandodt usenases @afﬁetchanmelsoffor deam Grahsmissions etsory sses

det er m ne e r anne h traffic
channel %Fﬁme}z%ﬁa ? f?ﬂg&gé#‘ag STB]FS: do‘iftllhl 8%%’8?%&5 ﬁhr{)%g ‘?}ée" &’%ISI"V? ap on, then
the user tdo#ifsions berwicen Maffiochanhalndadd trailﬁce&:ahﬁtﬁfrf iACcolgidaRbrs\n h@spdridaed by
its sector.s; to the soft-handoff user with whomthe collision has

occurred. G owhich s usRzguses trafkc ehanael di(ps-. %’bb‘}i\grgf) STARHRIEMFPEHER-oHsY t he FH
function faoaikysdy tra%%ﬁ‘zﬁ%@lrl thena tl‘a%srﬂfssﬂ)ﬁglsﬂo %oﬁ@% tt}HB@g(}dg \fuhéﬁstﬁére' n the
Trﬂgg c? sof t f

sector. fic channels r and v, assi user nmay be
si gnal ed tage oe hellisiosebetwéen tg?éi&tt ¢hrangels Medwevérr:oullrsmn againt ochem dwhidp psimd noves

f f f
o besi o Shth BRPHES bt PReilafh S e TR YRl Paiofnd i ™

achi eved i teuste saffitahmthel DRdridala teahahisgdn inTHop peﬂditﬁrmltﬁnﬁbh? iOwhachee S,
nonitor the control channel for_this information and ormthe

modi f i cat | %% “%§°Wé‘é‘ﬂ%ﬁe‘wfﬁbﬂ%ffc EhEmelisetndi lalby Eﬁlsﬁq‘%ﬁ EEPEIRFGr Withathen

I tipl d ff | Lhed th the FH
][nlan![ Poﬁ ?ﬁ%‘iﬁ dglfhiﬂlf? ?n@ Egﬁ%ﬁﬁ C&'Iac 5? g@“?ﬁé‘kﬁg& [h?f‘?s\fmpl e segtors.
Each - hand ff h of
The b0 pl e s it el 3R Bp il iy B8 Syt b o AT or Yoy PanaBRGo, 7
user thus weRs m%ammoﬁ,%ﬁ)‘ﬁsd?@ﬁt USREQA /50 WArdbff in sector s, determines

whether or not its traffic channel k collides with traffic channel » for each of the soft-

l:

handoff users. If there is a collision, then the user that is not in soft handoff uses traffic

channel v, assigned by its sector s, to the soft-handoff user with whom the collision has

occurred.

[0041] The users in each sector s, perform modification of the FH function f, (k,T)
whenever there is at least one soft-handoff user in the sector. Traffic channels r and v,
assigned to a soft-handoff user may be signaled to other users in sector 5, whenever the
soft-handoff user moves in or out of soft handoff with sector s,. The FH function
f4o(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,7), 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



12 traffic channel fromeach of the sectors supporting soft handoff for this
user. The nunber of possible traffic channels reduces by one in all sectors
because of the soft-handoff user. This is simlar to the forward link in an
| S-95 CDVA system whereby a user in soft handoff uses up a Wal sh code in
each sec™2Q¥BR¥%hich it is in soft handoff. [0043] RGI/US20EERRNES enbodi ment
of the first schene, for a user that is in soft handoff with nultlple
sectors, one of the sectors is designated as the "serving" or "anchor”
sector, and only the FH functions fok2the other sectors need to be

nodi fied. [0044] For exanple, user x may initially comunicate with sector

s, and i sraffiseianad froht &ich iof tehagior suppopshgseatianddf forWsienset. ThY nembg&equent |y
nove W|th| n the coverage of sector s2 and is assigned traffic channel v by

sector s2f possitie fraldic °§a“"ie§ TedusPy Pn PReInA] sepfarssherdnsh gt thesettdandafhessruser x
conti nue t: Lear nnel r,
whi ch m:rrggél gne g Lya]rggggﬁ’)%@ IR Fna%glf@f%ctéDMA gggﬂﬁf unctt{yI(’)%fu%érCj?CSIEs

sector s,hanéoff usedp aé]\’a:lﬂle:oﬁtiirfaanh:mcm“ﬁthhdétm iT}s ih eoft bdndofof t - handof f user.

The r users in s r S2 the FH functi k, T

o BT 255 o BerhE S m S s RS b B S iy b (T
,» (K, T)miitipie sedtésirs,Tane df ,the( $ectbls fQefiBated(4s, thd ) serv1ﬁg” driafdhoPt @fop sn@ [ 0045]

AIternatlvelé‘e user x may initially communicate with sector s, and is

assi gned oy e FRAueqtiaAntor the other seciars peed o bparofifigd.subsequent | y rmve WI t hin
the rage (fjor %E ?s%r x%& rﬁnﬁ &ogxﬂ'ﬁlgm(t.?ftgwﬂhcse%ﬁr ns?ezlnd tor s2.
eS| frated as X he %"

| f sector s2 is V|n sect or ni cat es

wi th bot hra?ﬁ&@lﬂﬁ&ﬁby@&%rssz @ﬁaeuimz; duBseﬁbaﬁf}Q#oJc’mm Ei-.'@co e Sdcred by

sector s2. In effect; the FH functi’on f , for sector is used as the

FH funct i gnanid,i$ as, gnaa trhfBiE chitRieBObY sdrei GOf fif seslk 5, Th@shied aleﬁinSrs&vinlg sect or
s, would then Ify the FH function f, (k,T) for sector s, to be

or t hogonasectat, thentusafrfdootinaies ttneimmynicte willobcbtb\amorﬁ 5, éid 1) oni thaffic channel
f,,(k,T)*f,,(r,T) Eq (6 (k, T) =jl f(v, T) otherw se. WD 2005/ 036894

PCT/ USZOO"4MBID2W® ass:gnc by sector 5,. In effect the function f, (r,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 £, (TS, (r.T)
[, & T)= . - Eq ()
fIz {(v.T) otherwise
[0045] Alternatively, user x may initially communicate with sector s, and is assigned

traffic channel v by sector s, and may subsequently move within the coverage of sector s,
and is assigned traffic channel r by sector s5,. 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 5,. 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 5, would then
modify the FH function f, (k,T) for sector s, to be orthogonal with traffic channel r, as
follows:

[, (e, Ty if f (&T)2 f (r,T)

D= i ' Eq (6)
f,»,T) otherwise .



13 [0046] For the second enbodi ment, the other users in the serving sector
do not need to nodify their FH function. Only the users in the other
sector(s) need to nodify their FH functions to be orthogonal with the

sof t - handof f user. The second enbodi nent can thus reduce the amount of

si gnal i ng"PeY3’%?®d t o support soft handoff. 10047) SeVETAS2EHHIHEents have
been descri bed above for nodifying FH functions to avoid interference with
soft - handof f users. The FH functions may al so be nodified in other ways,
and this is within the scope of the ifddention. In general, the FH function
f,,(k, T) for each sector supporting soft handoff nmay be nodified to be

or t ho@aejal t o, Farthe bevuad bmbodimente ket sty uskishin thehgerfilp ketier doombifnebo (o, T) used

for soft-ha goff Bi"ﬁﬁl’lgoﬁ’f‘b ‘;I G 4 shows a flow d| a{gram of an exenpl ary

process 488 B MEFTe i the othepsecsorés) esd wgmedibytheis 5 ng
communi catdnemﬁxg b8 %hh&goqug\hnﬁ R so?ﬂ%fiéf? a&eromefseédaﬂ eﬁmoamm &aw}hufr ocess
400 may be perforned both a term nal and base station In sect or

whenever tadogeethe smamtp Sl!ailogéqutwi mhapm&bftd@eqloff n the sector. Initially,

a fir FH fungt i i e dent r
traf 11&}4 khanne CVC%FF "Re ‘ﬁmeg'f' tg he |€e§?n]%ﬁ< ﬁ‘r'lec Ordﬂociéﬂ g%%‘b‘i“ﬁf’%éod (step
414) . Theaftdid $iterffarbdcenath soit- halﬂbffasa@nd&etlﬂ-lffuﬁtﬁ()ﬁs thhy lalkot BeEmadifide® in

description, and the first ra fic ckr}% F identifier corresponds to r.
[ 0049) A SwELRAYFRNd HHE 1S B’H SE FesPerRIdNE il edp Benetabethe S funetiony ynct i on

and the fiz sty ffa a&s cﬁn'?%ﬂ%)lﬁg{gd%@lt aha&ﬁn}ag bg%@dlﬁmo rfhb?oqral(s‘@ %w'_ FHt e

function (‘$tép e se unctlo corresponds

above des Hqu¥ c E g sponds to
f,(k,T). Rﬁ\;cﬁ{)j\‘e}%tl ¥ier ‘%lmr?ta t fdpgﬁ?"rsg‘f ?{lg) g#é‘n%ﬁ%b?{ih@ﬁ%fggge\%\ft h the second
FH f ymrgj on may1Gl 30sH&s OP tiiw) Riiagrabh €oft b reﬁerh?l EFOCESBW'M HRpidifg er
corresponds to v; in the above description is case, the second FH

function inerfegncpein @pdifklesy fraguency HppRitE: qomnmlqaﬂeﬁfayétemh&nﬂmh itentifier,

e.g., as mﬂ; such
that a sez%ﬁlgﬁaﬁ i [o} fgﬁgﬁ?\c&l@de 4&%@3‘%% g:ﬁ!erf;m 1 fi'e IHsg(t:on ilgﬁd% unction
and the f basststatmafihiacsm:wanvimhew ghaoye tiheglzast| onersofichaeddibwserdnribd atdt@n. The
second tr i s. used, for ans SS on_.t he rd. Iink
and/ or @@ %rtﬁi %‘E‘I(fé'{‘%tk?nﬁgytm"fﬁg%(ﬂ“% ﬂ%‘t‘hﬁﬁf’f ff ’“6‘& 9'"‘;% used
for soft tﬂé‘ﬁlﬁiﬂf\fmmﬂﬁrﬁmt #FAdfunbgors RCARd obthined mﬁi 4oy, made Bigst PILfunkQSn USEr' S

e

not in soft handoff (for the first enbodi ment scri bed
corresponds to f, (r,T) in the above description, and the first traffic channel identifier

corresponds to r.
[0049] A second FH function is then modified based on the first FH function and the first
traffic channel identifier to obtain a modified second FH function (step 416). The second

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

function corresponds to f,‘ (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).

{0050} 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



above). The first FH function may al so be for one base station in the system
and t he WD 2005/ 036894 PCT/ US2004/ 020278 14 second FH function may be for
anot her base station in the system (for the second enbodi nent descri bed
above). B. Second Schene - Pre-Defined FH Functions for Soft Handoff [00511
In a secOHUP TR for avoiding interference for sof tPGHERI8H020Ech sect or
uses one FH function f,,(k, T) for users not in soft handoff and another FH
function f,ho(r,T) for wusers in soft handoff. The FH function f,ho(r,T) is
shared by nultiple sectors for which l%oft handoff is supported. For each of
these nultiple sectors, the FH functions f,,(t,T) and f,ho(r,T) are

pr edef i nesdcdnd Fé fantthvogmaglbe foini ambthem padee stavigr @5 sied s@sem f(far (tke Bpddndho(r, T)
foriEl, Eﬁé?)_V\here . i,s,the set of all sectors supporting soft handoff. The
const r ai fMYOHIMEGLAESFEEA@9ve) ensur es ort hogonal ity between soft-handoff users
and the other users in these nultiple sectors. The FH functions f,, R T) ,
for i E 1 , for BhgedmlliSchéfe SPALDEfn<IRH Fantifsiddor SR AdadeM th respect to
each other. [0052] "As an exanpl e, consider a case whereby soft handoff is
suppiooilgd by tlnve seeod scheme for avodlingntefernar fos sofubarloffheackbediamnsés ame f, , (k, T)
for users _not in soft_handoff and the ?ngf function_fho(r, T) for_users in
soft hand3i funcen ok, Bh Iqj sers pREINBE thapdaff gl qnothex Fehfungtion” fie&sE) M5t in sof t

handoff and the sane FH functi on_f,h;)ogr T). for users in soft handoff. The
FH f unct i Wersfn sft hangptf; The KHBwetien fabr Bdtin shred bempltiple segtorsoles which( K, T) and

f (k,T). The FH function f,,(k, T) be pseudo-rand ith respect to the
FH functsiogtﬁ‘af‘,‘ff; {isuggorted, ﬂztogﬂﬁ%equﬁ%édnﬂgﬁﬁé?c‘%* IER%R%?‘M“& é%ma s may
be defined wit the FH function f h, (r, T) and used to support up to R
soft-hano"(S‘Fl:‘,}sfu eIF)sarFBFela'%%F{‘]d?ée gf‘h%ﬂﬂal'@]?b.‘ maype expressedBetor, N - R traffic
channel s maybe defined with the FH function f,, (k,T) for that sector and
used for up to t users pn soft handoff in t sector. Each
traffic chann ’%’ggg F"OG?IFsJoft hanfglgé‘?kbccupi es one traffi%a(tghannel for each
of the multiple sectors supporting soft handoff. To efficiently utilize

capaci ty, whdie 1 RURRRE: & alf flclord) 88l6itng sbft Hahisi.C TRO BEhsEraltin b@aﬁal gpted to
mat ch t he expected nunber of soft-handoff users. W 2005/ 036894

PCT/ US2000$@20 2itigogongity between soft-handoff users and the other users in these multiple

sectors. The FH functions f, (k,T), for i€ I, for the multiple sectors may be pseudo-

random with respect to each other.

[0052] As an example, consider a case whereby soft handoff is supported by two sectors s,
and s5,. Sector s, uses the FH function f, (k,T) for users not in soft handoff and the FH
function f, (r,T) for users in soft handoff. Sector s, uses the FH function /i, (k,T) for
users not in soft handoff and the same FH function f, (r,T) for users in soft handoff.
The FH function f, (r,T) is orthogonal to both of the FH functions f, (k,7) 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 5, 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 muitiple
sectors supporting soft handoff. To efficiently utilize capacity, the number of soft-handoft

traffic channels may be selected to match the expected number of soft-handoff users.



[ 0053] For the above exanple, a user is assigned one of the traffic channels
defined with the FE function f h,(r,T) upon going into soft handoff with
sectors s, and s2. The other wusers in both sectors s, and s2 can conti nue
to use their assigned traffic channels, without nodification, because their

traffic cPAAWP¥3% e orthogonal to the traffic channePCHESIBHENSt o the soft

handof f. The soft-handoff user may be assigned one of the traffic channels
defined with the FH function f,,(k, T) upon exiting soft handoff, so that the
soft-handoff traffic channel can be d8signed to another user. . [0054] The
second schene requires a snaller anobunt of signaling to support soft
hand@iob3] | n pBortthesboxe examply, 4 iver sobtigiedrolefof thestesffio eleataelt defireedi wiftor ned
what traffic_channel t ﬁe upon entering and exiting soft handoff. No

si gnal i ng”"i‘:(si?Hr g‘ﬂﬁﬁ‘?"e&ho b ) {4RE" PIAG N1Q, S} E"“idﬂfft“‘fﬂah segtarst Hragd sup gBe Pihag sof t
handof f. Howev for the aecond schene, sources are_reserved to support

sof t handbBff® ‘8&5—?“‘ WHER §H8f ™ sz“éc%mg‘bﬂqs% oqsflgﬂf'éje‘. fic f'@@?ﬁ‘?}i wifheut 5 shows
a flow di aenaih@ly BbabtalBl BHcRhARRASE B dha BIAIIIRC hilel ISlFafe 10 a
r system t hrough the use H

Wi rel ess equency hoppi ng conmuni cati on
f unct i onstopthe deftihasdbff. o The soft-hhvaiptinger ony fhevssipoad aersfahatiafiic. cHatmeld al |y, an

(o T tined it ¢ Fhibindiay {EdR Bppychiing el ppdalh. oo dief e seldAMEH! | o used
for com*runi@at'bon ]on he torward link and/or reverse link wth a first base
station (H#H° cap he 3eigngd EAPISE USETsecond traffic channel defined with

a seqeugh FH f upkd dedshd Rhéme requitdd(d smallkr ArSoun€ 64 pRMling 3¢ QppSH Soft hadaestf i rst and
second FH functions are arthogonal or have |ow correlation. The second

traffic chupadgularsonlydhe spfichandelduses dwsedsip datipformeshwhatdraffan chanee!|te mke and/ or
g ! 5 : g al
reverse hwzé.ggggﬁgxlfggg st hafdof2 % § ,f’ﬁ.hgil re@gf%\gﬁ?ﬁﬁg%p\% ?%Fsgﬁ%f lon

(step 518): e e station I's assocl at a unction
(e.g., f,sdckardiuppusing sofd hdedaoffneHowevet, farf the cechd nctes, reftngcesecorederaetd t hird

FH functions are_ort onal .or have | ow corr tion. The first FH function
is pseudolor%'ﬂm(’faﬁ‘apagl?&eﬂe‘% en there g “Pﬁ?‘f‘ﬁa‘]éah?lﬁ?féti on. [0056) Two specific
schenswsf or avPiGl 8gstiowses frive nkadhrofsaf texbapepf hrddssesdeesn naasshg bed

above. Ot her schenmes may al so be devi sed based on the above description, and
this is winteferencs 3 wiplessoirequareyihopRing FRMuyERtRnEysiers dlgoughbapsesdddh/ 020278

16 2. FHpfAGHS &R fined to be orthogonal or have low correlation. Initially, an assignment of a
first traffic channel defined with a first FH function (e.g., f., (k,T)} is received (step 512).

The first traffic channel is used for communication on the forward link and/or reverse link
with a first base station (step 514). An assignment of a second traffic channel defined with

a second FH function (e.g., f,,,(r.T)) is received (step 516). The first and second FH

functions are orthogonal or have low correlation. The second traffic channel is then used
for communication on the forward link and/or reverse link with both the first base station
and a second base station (step 518). The second base station is associated with a third FH

function {(e.g., f51 (k,TY) used to define its traffic channels. The second and third FH

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

[0056) 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.



[ 0057] FH functions used to generate FH sequences for the traffic channels
may be defined in various nmanners. An exenplary design for the FH functions
is described below. For this design, each sector is assigned a unique
pseudo-rwﬂ?m ngg’ger (PN) code, which may be generated with a |inear

f eedback "ahfPt"¥&di ster (LFSR). For exanple, the shorPCHRPERMRLS defined by
| S-95 and |1 S-2000 may be used for the FH functions. For each sector, the
LFSR for that sector is updated in each hop period T, and the content of the
LFSR contains a new value for the PNikcode for that sector for that hop
period T. The binary nunber corresponding to the B least significant bits
(LSBs) in the2lLFRFunctionsct or s; nmay be denoted as PN, (T) , where B
=1092(N). The FH function f,, (k,T) for sector s; may then be defined as:
f,, (tepsT) =( PN, EH fihgtiond dsclll td-ggn@yatd B 58Juerkes Sornid tréffic cingahelsaial 8k definedt he PN
codes for.  different sectors %ge,de;ined to be different tinme shifts of a
comon PNP YBTRNS TRATRETS o AT BXEfTIPIATY GEeD £o5thq BHdanclions jsslesqsthed belpdt s, 1n this

case, eaGhs3e§iP adhSeASSk G e@aumhgyﬁseaadr&na&hmmb@a@rxvs B&aePhhfeR Ry f OF that
sector can be identified by the assigned time-shift. The common PN’ code may

be denot du generatBdyith a lintas feddhacksshift regiaten (IiSRd. For exemplss the shertPNIvedatenot ed as

AT, and t bj na nu hLahdl. L he LESR.fO or..s: be denoted as PN(T
+0T,) . 1“%@“## E%g?iag{ﬁﬁg Ob(ngy )usftiéors[é%?gfr: Fusn,c n%yrfcﬁeeﬁ&bée%oéf ed as:
f,, (k, T) J(FRN for- !Bt gettoy israpdatdd in daclf AYp femioll 75 and e coaeht o tedlFSRt niain¥e- shi f t
AT, to specify it? PN code and thus its FH function _f k, T). 4Thi s design
can readid YV U¥BoIe B PN epdsdor thalysacter for that hem pend Gedhediiary pembar The

above deslflBbhling I ulet ILRE LigitR ol RESBOVATHBIIRMCKSY PG s gt 1 7St

schene descri be bove, unctions for so For

the firstgenGERROPNETY. Wierd Be= fol! ) . SAREIPIuntdih E'ﬂk,ﬁ)irm sRfbr it Hw_ag'ihe}i) used
hift AT... that

for soft handoff nhy be definéd with a tine-s t I'S unique with
respect tug defifedidsi®e-shifts assigned to the sectors. Wien a user goes into
soft handoff with nultiple sectors, the unique tinme-shift WO 2005/ 036894
PCT/ US2004/ 020278 17 AT,,, for the FH function f,,,(r,T) may be signaled to
al | other userd,qT)HEBM, (it k) p1od Nsectors. For the secodd @hbodi ment of the
first schene, whereby the FH function for the serving sector is used as the

FH function f,ho(r,T), the unique time-shift for the servin
[0058] To sgmph Yy imp ementangn, the PN codes rror dlﬁ%rent sectors may b% defined to

be different time shifts of a common PN code, similar to that used for IS-95 and 1S-2000
systems. In this case, each sector is assigned a unique time-shift, and the PN code for that
sector can be identified by the assigned time-shift. The common PN code may be denoted
as PN(T), the time-shift assigned to sector 5; may be denoted as AT, and the binary

number in the LFSR for sector s; may be denoted as PN(T+AT,). The FH function

[, (k,T) for sector s5; may then be defined as:
[, (e, TY=(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
£, (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 2 user goes into soft handoff with multiple sectors, the unique time-shift



sector is signaled to other users in other sector(s). For both enbodi nents,
the other users are able to ascertain the FH function f,h,(r,T) based on
the signaled tine-shift and can nodify their FH functions accordingly.

[ 0060] The above design nay al so be used to obtain the FH functions for the
second sWYREMSdeS8tri bed above, which uses pre-defi ne®CFRStuHeRBNS for soft
handoff. A specific time-shift (e.g., AT,ho = 0) is used for the FH
function fho(r,T), and a unique tinme-shift AT is assigned to each sector,
where Al; # AT,,.. The R traffic channgls for soft handoff nmay be defined
with the tinme-shift AT,., as follows: f,h,(r, T)=(PN(T+ATho)+r) nmod N ,

Eq(10) m%??‘hbzfoﬂ ﬁetﬁiﬁfdn@lﬁi&?( ﬂ‘ gy h.ﬁa)t 5@%&%%{&6&@#& .SLFIS %ﬁ; %%,E\ ﬁ,};e FH

function f, unc

sector s, sémfs.t P@ﬂh@@ec@ﬁd bﬂﬂB&hﬁEﬂt of(tmgﬁ' Dhehd;Khhefdy d% Ff-I fﬁ‘&uﬁﬁ)lfér' 1fié ON W' th
traffic channel r (PN(T+AT,,)+v) nod N otherwi se Eq (11) where is the

i ndex for Stm@gtsctaﬁrfns@ls‘tm%‘érﬁhe ﬁsiettmned,.o\ﬁw Th, ﬁ\hemiﬁlule ftlmemnfoforfthe :(ekvnTg for
sector s, K= N - , and v is the index for the

traffi c cﬁ%‘ﬁ’fé? §‘g“"ﬁ%‘%§°9‘-ﬁ'éf'd usgss %?@ﬁﬂﬁ&ﬁaﬁf)f H&%@P%‘ Woé@%qnéﬁn thg other ysesguat i on

(11), Is (,T+A d Nis
equal to ('Q’Il‘-';l\/f;(l“'i‘ﬂ'l %Tas#r&an’ E}{eaﬁﬁ ‘fﬁcuﬁ‘ajﬂ{tﬁfg t(’:%g(ggn e 2 r{agut Fﬁ%l cétcg]g by
(PNCT + ARstvry RN ungrdhs aedk@hglyr af fi ¢ channel k. Equation (11)
effectively uSes the nodificati on t echni ques descri bed above to obtain the

FH f UPSO] on f sThk atRyvefdesigaaoay sléetborused to Bbfawmt ihngH illryctlma;yfoaltlmsﬁyendn ewed as
a conbi n 4 re F4fu ction
(K, T) (t,ﬂe%ré gg%cn%%@%ovngléh 215es é%:?erf]@%pf'a'lfsljﬁg C(B‘\?\/n o1, so&y h ?e% ngi(sgc)tm 1S 4 t hen

rmdl fied aimeshie.d. NAEQUAD) BrusédHor K memaﬁap%wlah@amﬂuem&@m 18 to
obtain the modified FH function used for sector s;. As noted above, users

not in sofAT; ihasigndd owach seher twietd AT, €MFA)NETR Ra&sﬂfgrmshnbhs forsftrhafdart or s and
defined with the FH functions f, , (k,T) . Users in soft handoff use the
traffic chaaybeldsfintadfwithetie timetshifhAT FHa$ folows:on  f, FQ(r, T). [0061] An

exenpl ary desi gn has been descri bed above for obtaining FH functions that
may be used for soft handoff. In general, the constraints described above
for soft handof ffu(r-T)=(PN(T+AT,)+r) med N Eq (10)

where 7 is the index for the traffic channels defined with the FH function f, (r,T) and

r=({1,..,R}. The FH function f (k.T) for sector s, may then be defined as:

(PN(T +AT))+k) mod N if nocollision with traffic channel r
£, &T)
' (PN(T+AT)+v) mod N otherwise

Eq (11)

where k is the index for the traffic channels defined with the FH function £, (k.T) for
sector 5;, with k={1,...,K} and K=N-R, and v is the index for the traffic channels
assigned to soft-handoff users by sector s5;. In equation (11), a collision with traffic

channel r occurs if (PN(T+AT)+k) mod N isequal 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 f, (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 fI (k,T) for each

sector s, is obtained as shown in equation (9) and then modified as shown in equation (4)



may be net by nunerous FH functions that may be defined in other manners. 3.
Mul ti-Cell System[0062] For sinplicity, the techniques for nmanagi ng
i nterference have been specifically described for two sectors in sone of

t he descripti gve. In a nulti-cell system there ny cells, and
each cell l‘fr&a%/ﬂ%%%ﬁ%grti tioned into nmultiple (e.g., thr eg@//g%@‘gﬁg*s Soft .

handoff may be supported in various manners. [0063] In one enbodi nent, each
sector has a different shared FH function with each of its neighboring
sectors. The shared FH function for ead pair of sectors is used for users
in soft handoff with that pair of sectors. For each user in soft handoff
with a pait abtaisdetmedified FHdusrition esedHldr Seetpt 4 oS mated lladve sisetsarot pesaft and t he
assigned traffic channel are signaled to the soft-handoff user. For the
desi gn deskandpié gsethoraihgiehinapls assigneg by theirsestorssnd gefinedivfithahe FH funstiony s ar e

ot g0 oo .y . o <h 1 oy
f 5n1:'? ?onw:‘ tj{](”‘cg)ii(‘)r %sgr%ég}tslﬁgq]sa .ﬁg"hfgf"géd‘“f%ﬂgaﬁyé% u"iw{ﬁls(gﬁng%lé’vé&‘i tﬁgg: Htsﬂ'(f'a‘f“?{'andof f.

[0064] In 3,ngt r enbodi ment, one shared FH function is used for soft
handoff for=a{t’ sectors in the system This enbodi mrent may be

advan ously - hed J I .10 ene
descr ?@gg abovemmﬁg?%@j%&tcﬁégﬁﬁag 3?1%{1?%?1%%%%% %]}) &%t%nmglg'cl@ﬁ%ﬁg% ﬁ‘%ﬂe FH
function fwapbe psE)l fomspfidantdofowin gememl, theumastsaints descabed ahose farsbl hamadoff need to
be signaled each tine a us oes inNto soft ndoff, A soft-handoff user
only Deadsma B Bet rsrnt Tot Rprions Dol mACHE oRRRT LOBSARROFS | Fors ¢ hi <

enbodi nent, a user in soft handoff wth sectors s, and s2 may use the sane
traffic channel3 aMiatideNSysteaer i n soft handoff with sectors s3 and s4. In
this case, their data transm ssions would interfere with one another.

Howev @ios2)t WO  USRr Ssithplich§] thehRelthaduies \fbrt Mhahadingdintdrididt Hadé beenOfpeSifichly S are
likely to cause onléagmall anmounts of interference to each other. This

scenari o négFcired\ips Dosrostagemeef IVenpoRcPey- o awli-eRlisystemaihsrar zed by
network signahl _Q:eﬂs,’anwe‘afl§¥éf 3y 8 %&Riohg% ;lﬂg’%ullté@@t(e.gpfdﬁwgg?&@p h

sector of the trarfic channels used by neig I ng sector t Handof f
Advant agesS$foBBE T Ty be suppoitgd esvadescminned. her ei n can provi de vari ous

SYa GG | o RSB Lo TSR e R et BEFE
transm ssi giigiboBng fectii€r Thestapdd FH an@dabd forieach pait bf ¥crs is used for users in
soft handoff with that pair of sectors. For each user in soft handoff with a pair of sectors,
the shared FH function for that sector pair and the assigned traffic channel are signaled to
the soft-handoff user. For the design described above whereby the FH functions for
different sectors are defined with different time-shifts, the unique time-shift for the FH
function f,, (r,T) may be signaled whenever a user goes into soft handoff.
(0064] 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 s5,. 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



sectors is received and processed by each of these sectors. The advant ages
obt ai ned by the soft-handoff user are that it: 1. Benefits from
soft - handof f diversity gain; 2. Does not observe interference from ot her

users in the nultiple sectors; and 3. Does not cause interference to other
users in tHBM¥®H e sectors. The first benefit (i.e. FCHNEPEHBgain) is

the sanme as in a CDVA system The second and third benefits are unique to
an OFDVA system because interference to/by a soft-handoff user may be
avoi ded through the use of the techni qu&s described herein. Users at the
edge of a sector require large anmounts of transmt power to comrunicate
with their abeidsl gtminimaed bandwopiigrdling (cpusi systeinsypningier tiBoOhttenfomnsint  of

inter-sector interference. Thu r Vi n this interference may provide a
bi g advant &8 SF%P"%T%“&‘@@?&'?”‘P%BB??@ RO REPH | | k. soft handof f may be
supported by various designs. In one design, nultiple sectors transmt data

at the sane tinme. tSeftHsefoff Advimtides user, such as in a CDVA systemthat
i npl enents 1S-2000 (which is commonly referred to as a "I x" systenm). For

this deggspn, t hehadaohniqage desofbdd Rerbiar T ProbvideKyaiols alivintaaks f& b&RSEe ON the
reverse link. 1n another desi only one of the sectors (the best sector)

n,
transmts demvardlinkand repepse ligk. gﬁ‘})‘: offh¢aspdyaniaess are Thungsalsd belawt or may be t he
sect or t is ' . : ' ' ig.used in a
v JOBE PR s Bk, Y QRARBpRYich #omk S Bler iy SR BnlSE LA e o
"1xEV- DO' sggdreimrecePed and psocelsed Yyncach b thashysotoesg e abvaniagedotivainediey thof t -

handof f user ar e, bhat itih FI]I Does not observe interference from other users
in the nul tstf)'Ig QHAE AT g % 2. Does not cause interference to other users

in the nultip]e sectors. WD 2005/ 036894 PCT/ US2004/ 020278 20 5. Broadcast
Servi ces [0065] Bendiicerasoft-bandolf divestiyBasi on of data to all users in a

desi gnated brafasio B8R mMLHS Ty BRcASHIINR BEEH LRl TP ©

U
sectors. Broddcast services nma gor Into e 1.

Sect or - speci f3 cpRepmRA east MterfdéReUS@aRér Rérs Hathe nfdigls @LfordM thin a single
sector; and 2. Regional broadcasts - broadcast of data to users within a

regi on COMPgE §flst MendtQi. & divERityPe RS HeSsafrR- 44 in a TOMANysidfll AGRNEcR@8Gh@rS) - O
third benefits are unique to an OFDMA system because interference to/by a soft-handoff
user may be avoided through the use of the techniques described herein. Users at the edge
of a sector require large amounts of transmit power to communicate with their base stations
and typically cause a disproportionate amount of inter-sector interference. Thus, removing
this interference may provide a big advantage for all users.

[0067] On the forward link, soft handoff may be supported by various designs. In one
design, multiple sectors transmit data at the same time to a soft-handoff user, such as in a
CDMA system that implements IS-2000 (which is commonly referred to as a “1x” system).
For this design, the advantages on the forward link are similar to those on the reverse link.
In another design, only 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.



Since a broadcast transm ssion is intended to be received by all users

| ocated within the broadcast area, the broadcast data rate is normally
determ ned by the channel conditions of the worst-case user in the

br oadcast a CDVA system the worst-case user_is ically | ocated
at the edd@g@'”gfgect or and has a | ow carrier-to-total PFT{P&O@W@H% and-.
noise ratio (C/ 1), where the interference and noi se power is typically

dom nated by interference fromother sectors. [0069] The techni ques

descri bed herein may be advant ageouslysed to support broadcast services
in an OFDVA system For regional broadcast service, the interference from
ot her sectors TaBroadcastiSeryviggsed usi ng the techni ques described herein. An
FH function f6,(b,T) nay be defined for broadcast services. The sanme FH

f unct i{@as)f bC( b, Bipademayt #saha srebnfission mfe@la)wazul bseonhcadésigrated eadayst akda, sect ors
W t hin the é ﬁl on., Each Isect or tr@ slm S brgadcast data on a broadc

channel K ey B & HOBIRECHN FrUNCHPIE Ao  Bragicast peryifies wenbrreatesarige P
function fmto(m,tﬁesfor each sector in the region may be nodified to be
orthogonal to the FH functi on fb' (b, T). In another schene, the FH function

LD 0n ) o s B efeldr N5 A0Bfucoll L BRARARLs bfla LR PE b @R Secion i ) 1"

all sectors in regi on n any case, rence’on the

broadcast channeégiddal Br‘b@dcﬁl@td afbdddmghaﬁtad@a@rmmn H?égn&f‘cdﬂﬁféﬁlzdfd?rtwobhe
br oadcast channel Since the sane broadcast streamis sent on the broadcast

channel by al | MEBEEEPS (6.8 several adjacspt, se¢tamsi-ous transnit di versitys t echni ques
(e.g., tine varying phase offsets) nmay be used to avoi d constant
destruct i v8inene drgageash ensmipRorFis| ihtanredito fbe freqebvethby alinesershlecasedowitbiaghe channel

b may be ”&%ﬁ?%&% ﬁ'se %Uist hﬂa K‘.'R?{sqx%r nal a’c as trﬁﬁne&% e chflglgﬂiﬁxf}%ﬂlothk gpal

signal i ng woul d be hee Serv
sect or - spemefwmthmmdmsn tlseebmadmst aem:themDDMAa;lystamptiﬂ warstedabenende on its
FH f.unction

br oadcast chanpe t he broadcast. channel e

Pboth. Ty VDPEOBE el g TSI RT3 399 o FToMpmIe ST yfiametoEe grior
sectors. Th&sd rhifou (A, Gihele the( kntdlerd@é fmacChbigef E&\Mﬁsﬁ §PRhI® YoRFhatedDBy
nodi fied to be orthogonal to the FH function f Al t'ernatively, no

at t enpt nay‘leffféeﬂﬁﬁ&@mt%h%ﬁ@ﬁ“éﬁl nterference on t he br oadcast channel. In this
cxpor (TR0 Dl EHRARE poecrbh PR Hoy 18 0 vaegeb Ry bR 6 Ao WSROl
a bl ock di sgriagniofn AFDNAGHteen Fondkgiand dseadsdsatdrace, thel iderference from other

sectors can be eliminated using the techniques described herein. An FH function f, (b,T)

may be defined for broadcast services. The same FH function f, (b,7) may be used for

regional broadcast service by all sectors within the region. Each sector transmits broadcast

data on a broadcast channel b defined with the FH function f, (5,7). In one scheme, the

FH function f, (k,T) for each sector in the region may be modified to be orthogonal to the

FH function f,.(b,T). In another scheme, the FH function f, (b,T) is predefined to be
orthogonal 1o 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.
[0070) 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)



s OFDVA system 100. For sinplicity, only the transmtter portion of base
station 1Ox is shown in FIG 6A Also for sinplicity, data transm ssion
for only one traffic channel and one broadcast channel is described bel ow.
[0072] W base station 110x, an encoder/nodul ator 614 receives traffic
data and I"B‘Il) %96@%15%4 data froma data source 612 and cohtVSPX 444 "End ot her
data froma controller 630. The traffic data is designated for transm ssion
on traffic channel k to a specific termnal. The broadcast data is
designated for transm ssion on broadcagt channel b to all terminals under

t he coverage of base station 110x. The control data includes FH

i nf or mat i omay Bheightled iof @hersedton. hy FHfohais f, bl TFHof each iof tresd 00 My the ID
for broadcast channel b, information used to nodify the FH function f,,

(k, T) for baseddiedtd bnorthoporal tethg FH funetigiH ff, (nE) i ddtedmbiivelyT noattemptwmay Ds f or
traffic channels rand v, assigned to each user_in soft handoff w th base
station 110%Madapver iplriercpceamehe hvadiastBrmelaln thiscas sachespriordamsmits

i nter | eaveg a0 dRAH idltisadc e a‘ﬁﬁ?, Y&ith E’?ﬂeﬁ an?ér&\lénggﬁoﬁo&mr%é}g

symbol s (or sinply, "data symbols Each no uI ati1on I's a conpl ex

value for a specific point in a signal constellation for t he nodul ati on

scheme used f or 64 iastempdul ati on synbol. [00731 A switch 616 receives the
data synbol s and mul ti pl exes these synbols onto the proper subbands. The
speci fiP1subbanBlG.ob6Asshowera bloek fliagramh ah aelemboidimeat of aheyge patibod 10x iils

determ ned for. the traffic hannel FH sgguence IS
gener at ed 68% ]\g‘g Sﬁ—F’BS@@egg’BFlm@ﬁﬁ“xmon té’f fraRmig ‘ﬂé’oﬁf—?nf‘lf-ri’@?‘f f}ﬂ“‘}" R'T) or
the modi fi gRovHnfRIGCEAOMIs for iknphitity, de@endimigsion foMdalyme HaFfidHankEdhd | cat i on
to the FH function is needed, .as  indicated by the FH information. The

speci fic s@Bbvadcay chumekisdessibedthelst. channel b in each hop period T is
deter Mg by L RGuEHiSONGISR 1T oh N BIOAIERBIor AT REL v ThhhoFa SgICTCE

is generated by FH processor 640 with the FH function fbc
2005/ 036894rqadmsUSRe fpmO2 dad 8011ch‘2 GEZJM@D&M tgh a6d 6ther data desn & hentdaha

o Trar 11 ¢ Clare e AN eI S SUE AR b Rk Frpeant "

pseudo- r andéeminshnThE bdadasdaned dbsigﬁdnﬁ foHrassgigtmeon badchg chirkl b €o sinannel
(e.g., as shown in FIGS. 2 and ? . Sim.larly, broadcast channel b
dynani cal | ﬁerﬂ’é)'ﬁés prder, the feNsfage o base station 1t10x. The control data includes FH

information. The FH information may include the FH function f, (b, T), the ID for
broadcast channel b, information used to modify the FH function f,,(k,T) for base station

110x (e.g., the FH function f,, (r,T) and the IDs for traffic channels r and v, assigned to

each user in soft handoff with base station 110x), and se on. Encoder/moduiator 614
formats, encodes, interleaves, and modulates the received data and provides modulation
symbols {or simply, “data symbols™). Each modulation symbol is a complex value for a
specific point in a signal constellation for the modulation scheme used for that modulation
symbol.

[0073] 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 f,‘, (k,T) or the modified FH function

f,i (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).



to subband in a pseudo-random manner determ ned by the FH sequence for the
broadcast channel. Switch 616 nay al so provide pilot synbols on pil ot
subbands and a signal value of zero for each subband not used for pilot or
data trangm ssi For each OFDM synbol period, switc 1 rovides N

out put sy%?@g@%%gﬁpri sed of data synbols, pilot syrdbg?@ygmgﬂ‘]&mfﬁros) f.or
the N subbands. [0075] An inverse fast Fourier transform (IFFT) unit 618
receives the N synbols for each OFDM synbol period. IFFT unit 618 then
transforns the N synbols to the tine dé#ai n using an N-point inverse FFT to
obtain a "transfornmed” synbol that contains N tine- domain sanples. A cyclic
pr ef i 00g8Nner at diwish® 16 ppevades the gava symahwloto thaptoper subbdrals fectraffy nlemheltio f or m

| th ' I . ' f
ampl o8 berRgrrabens RN Pl RTR PR opr o e Anad

cyclic pred biuadehndbm hiEmer deteriiiiday the FEY sequéiee for e eafiRr @R (4.8 ds caused
by frequency sel ective fading. An  OFDM synbol period corresponds to the
dur ation oftoyRan EEpR ZSindot Simparky, bjogdgastchapnel ddypamicply hengdromppubband pr ef i-x

generat or Q2QnpLaYh q%ge@m@%g{nepﬁ%mw fhe FY sdghifts %’f he ﬁe)aotaaéatst ( TMIR)

622 then processes t streamto o st gnal ,
whi ch is tchansali Stvach 6lommpalsa ptornieil6Lsynttmls drepilee subbaads. andGGTEmAl ¥lde 613

h bl ock dj f nbodi nent terni nal 120x.i DVA t
200 For " ssrs tor iy by PRECRa B of S IR he it fah B0 S@behoan i
FIG 6B p@fod/dwikthes169evidk ddofp@inigmbbk bipist@6f Bia HARRIS pAbd Ghbbls] OX i's

received by an antenna 652, and the received signal is provided to and
processed #id zgroskioethedy subhards( ROVR) 654 to provi de sanpl es. The set of

sanpl @i)g)i or 0neArPFr@gqsémpﬁ&ué@g{ﬁ&%&#@ﬁﬁ@%%@f}s@i%@gﬁﬁ Eg%%%gggéégxggol . A

cycli efix renp uni t renoves tHe cyclic pre each
OFDM synboOFDM smtail perdod: €T \oaid 6l B alresf tomsfodns thetdd kymbols foFhe tinietdonfaiB t hen
transforns each ceived tr forned sypgbol, to t,he frequency .dopgai.n using an
N- poi nt PRSI 81 DGR e EET VB PRI anstgrmed: Vool BG feaing oose- A

swi t ch 660dghtirisaaplefle ANcydegind géneidiel 620 fipetdahpddidlVbs ¥aOkanBRihas and

provides the received data synbols for traffic channel k and broadcast
channel b symbe! Wiopoes/QYdo3mbaThaISRO RIS 0N G2 SsanRlesd wiverd {lpds the/mdabeder 662.

Since traffic channel k dynam cally hops from subband to
of samples being repeated. The repeated portion is often referred to as a cyclic prefix and

is used to combat inter-symbol interference (IST) caused by frequency selective fading. An
OFDM symbol period corresponds to the duration of one OFDM symbol, which is N+C,
sample periods. Cyclic prefix generator 620 provides a stream of OFDM symbols. A

transmitter unit (TMTR) 622 then processes the OFDM symbol stream to obtain a

modulated signal, which is transmitted from an antenna 624 to the terminal.

[0076] FIG. 6B shows a block diagram of an embodiment of a terminal 120x in OFDMA
system 100. For simplicity, only the receiver portion of terminal $20x is shown in FIG.
6B.

{0077] 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.

[0078] 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 4 to a



subband, switch 660 operates in unison with switch 616 in base station 1l Ox
to provide the received data synbols fromthe proper subbands for the
traffic channel. The FH sequence provided to and used by switch 660 for

traffic c the same as the one used for ase
station 1:\%6%%5%5%_' sequence i s generated by an FH pffﬂ@g%ﬁg?r%y based on
either the FH function f,, (k,T) or the nodified FH function f,,

depending on whether or not nodification to the FH function is needed as
indicated by the FH 1 information recédved from base station 110x. FH
processor 680 al so provides the FH sequence for broadcast channel b to

swi t ch 660demprudgtor(deeeder rﬁiﬁ% mn@eqﬁéﬁ@éan@l ébdymiamicalp hOpEde@@bbdudaosynbol S

fromthe pr han b. The FH uenc

terninal 120X ar’ld‘HBase ?pe aIEe(gl’]l %i‘gx"a‘g@eg‘%%ﬁnﬁk’d'hP?&dta“%blfg‘fg PrOVidEThé'
Denodul at ordedieeddai syiabldfromadng ptbpa suldﬁhdﬁ RF RamESs claffe] d e Eessehiics ecei ved
data synbol s for traffic channel I’OVI de decoded traffic data, which

may be pro®Tayilad 9 gndusediby swifch 6§gjorf fig chanaglck istherAmA 2% BE PR AT 662
al so denodyl,@lifL6 A Pafd 5ldRaMBR, ThRATH ée%,ga%%s gé}era&@dcﬁy YEfH sy Bgpl s for

broadcast channel b to provi de decoded roadc datd. In dgeneral, the

pr ocessi ng bied bi Githed tiesFIMdnBiioh tre®IT N&d thd 2ddified F}Icmmioarm Mk, erPydéé;endahgat
performed by the corresponding units in base station |

Cont r ol | er on 63f2ttendr GiéO nibdifration fethe d&H dtnation aé nbalkee, s ﬁlﬂic@l&d My. iy Fnhd

term nal res i,ve Menory units_632 and 67 rovi de st*orage for
progr am cob‘é riatign & ﬁedtf%’g bBﬁF Ly bl I"ergﬁé’&@e&?‘?ﬁl §$@P r@gﬁg‘a é‘%éﬁ%
Control | er s&38nd¥8yr Bi8iRbMchgnk B 1 Hitch @mtwr%h wediihe kEqbhdeGo 6b@mng: to use
for data transm ssion to term nal 120x, the FH function and the broadcast

channel t oressived glatabsysahpdsa from mdprgeerowbbm foerbroadeast chamne] if odhethlbn i s
signaled t Cont e FH information and
directs Fng‘{ug;(;:ée&sgtglrmréﬁ%)igo engearg%%tgt{otnﬁéex %%g'lgc\ﬁ%ﬁ 7Leegquences used to receive
t he tried7] c daDamadxdatbrldreddras&édedﬁlamm basterlsivas;land det6des th&mewedml ts
632 and 67 ed tq store

P0081] For deRarmbys Tosttatic Finas] b B LR p e PSS DS BOES o

respectivehyg dgth sin 63 f&ds@&ﬁ%’@ I rsuRERH detlef 662 LIRS ¥ dhulakd3KdeintbrBal @l
processing may be perforned for data transmission on the reverse |ink.

10082] The anéchietdgudhe aestved tstate Panbailn forahropdcasisehanredr b do fprevjde despdpbppi ng
OFDVA Sys%%?d@a%t ‘@h a5 QLAARH, We' BlotSink" HAURE Whit ORRANYERITTH 126814 ON

systens. For
comp]emcntary to that performed by the corresponding units in base station 110x.

[0080] Controllers 630 and 670 direct the operation at base station 110x and terminal
120x, respectively. Memory units 632 and 672 provide storage for program codes and data
used by controllers 630 and 670, respectively. Controller 630 may determine the FH
function and the traffic channel to use for data transmission to terminal 120x, the FH
function and the broadcast channel to use for broadcast, and so on. The pertinent FH
information is signaled to terminal 120x. Controller 670 receives the 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.

[0081] 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.

[0082] The techniques described herein may be used for a frequency hopping OFDMA

system as well as other wireless frequency hopping communication systems. For example,



WD 2005/ 036894 PCT/ US2004/ 020278 24 these techni ques may be used for
systens that enploy other nulti-carrier nodulation techniques such as
discrete multi-tone (DMI). [0083] The techni ques described herein may be

used for sghhiRan ?pff broadcast services, and other PE¥RRS00 S’/Em?%mm”' cation
wher eby nmanagemnen I nterference can inprove performance. anpl e,

t hese techni ques nay be used to inprove the C1 of a disadvantaged user

| ocated at the edge of a sector. This ,yser nmay experience excessive
interference from nearby sectors and y not be able to achieve the required
data rate. The FH functions for the nearby sectors nmay be nodified

t enpor arl these gechniguss Mpy OF dised f‘HoSYS‘iCH"LSe‘F?‘e‘FWEIé othst raply-carsisr moﬂn@upn affic

channel Chﬁlgvéﬁgﬁ‘ﬁﬂ%@&}@‘gm tH%my be designated as a "protected

traffic chann e FH functions users in other sectors may be
modi f{0a88] t o avThelteohmiquienidescnbedcipiréin snayrbevised fartseft pranddt; theskdt asatdrvices; hannel

For exanple ot her users on ot her bbands or tenporarily stop
transni ssP&h OWGEAERFE © ‘iOH‘é?Lg‘anéo'h W}ST"I%P’ PRSP #h‘@t F’Eﬁ’%‘i)f@ﬂn@?@?"ﬂ c
channel . phgdnahées Fopaduapit R USREiqiRSmaP R Nse8! 14 Cishpréviethe O il hed FH
functions for these nearby sectors may be used. [0084] The t echni ques

descri bed dﬁ@«i\@nwgwhys%&catﬁwaéﬁmrﬂda@ ohy PP oIS WERITBAY FXPEricnsR FApisaive t hese
techni que téI?e)fe ‘éf# i’oré QnJ‘p{ g"}{%f S% aBR1b WohiBve B %@%H?dg&gﬁak.

t her eof . or a re [ rrp errenta e processing u
control | ege FHO‘unmbns 6o Ghe fdalrhyrsacxessm)sbﬁmﬁdiﬁame&&ﬁmﬂmb @oseolit)le bono t hese
t echni ques | cation specific

i nt egr at eH“"cr}FEIX%F e rEFSAgf’r © tr&ffw ‘:hﬁ nel nﬁ'ﬁgals%@'&@g@g}s? pssdesienptgd ¢ al

si gnal prQQQS%QQ:téiﬁﬁ'hﬁ@SchéﬂﬁPDs)rheH?}Dﬂitﬁff&ﬁbfo?uL-é}gln(i ARy iseRers maY-be) . field
programmuabl e gate arrays (FPGAs), processors, controllers, mcro-

cont rol | emodifieddp @peid o8 summize ilisign with ther pspieeted irifis charricnBer ¢x8mpler f or m t he
functions hgleﬁ&"ré Eg? o rﬁi!t "3n dthe asuﬁt%gé gﬁén&)d?)rmﬁg%fuanérﬁ%?emn e SOf tware

I mpl ement a I on, tec gues esc her‘ei n Twith
nodul es ( éhege is :pcmjh:eoluweh thef potricd nsffi@cithnsd. dh)cetthlatdw,aéva‘nmgml ke ha uncti ons

descri bed, herein codes be stored in r units (e.g.,
menmory unPE@ Sﬁ?’fd’éhﬂuwﬂt W&CU%‘A fgatéesglgfar YIEF‘:B{%’E’G * processors

(. g.[posarOnt r ofrhe kéehRighesadedcribed) herelh EndVE BO fiipk Rlchite @Y %ohﬂ%@ﬁsentm within
the processor or external to the processor, in which case it can be

comuni ca€rameg. g iedaiques mAY by irpplemsped in hardware, software, or a combination
thereof. For a hardware implementation, the processing units (e.g., controllers 630 and

670, FH processors 640 and 680, and so on) for these techniques may be implemented
within one or more application specific integrated circuits (ASICs), digital signal
processors {DSPs), digital signal processing devices (DSPDs), programmable logic devices
(PLDs), field programmable gate arrays (FPGAs), processors, controllers, micro-
controllers, microprocessors, other electronic units designed to perform the functions
described herein, or a combination thereof.

[0085] 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
extemnal to the processor, in which case it can be communicatively coupled to the processor
via various means as is known in the art.

[0086] 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,



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 limt the scope of the concepts described

t herei n under, WD 20051036894 PCT/ US20041020278 25 and t hese concepts nmay
have appl WO003G36894 i n ot her sections throughout the eMUTIES2000ETH i cati on.
[ 0087] The previous description of the disclosed enbodinents is provided to
enabl e any person skilled in the art to nake or use the present invention.
Various nodifications to these enbodi2fents will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
appl i ed t qnatiese esHeests MRAL hav tapplidabitiepan tothG EcBbhd MEoughBll e eftirscope of
the invention. Thus, the present 1nvention is not intended to be limted to
t he embodispenkcatiehown herein but is to be accorded the w dest scope

consi t Wt - brisnci-nl: : J i 2 i VWHAT | S
CA Vs 26 bR RS HRRPUSE DN RRltRLa RidihER 1 BOUREEI ORLE Ay 'Cs
frequency pecppiskidled BHhe ciotnoumakeadri wsa thesyretestynvetinnr | Sarys noddifwanomgoa fir st

FH functiop; obtaining an identifier for fir raffic chagnpel defined
with the {1sgETERAMER, Pt FRgY g o Thes R ¢l e fio i dBGaetsiict he
first FH fpﬁh@tfpie@raeﬁﬁdadaefdﬂemhgde@b;bﬁlie@mo bthér dnidirhdnss witkout bépanti Faeihet O
obtain a nodified second FH function, wherein the second FH runction is
modi fi ed sWEH of brepe &f e dvaptian: Jhes.dheprastbinvendion axeptyptenled febeliyaitsd ted

second FH i L: I L - I ave | ow
correl ati oth?&g%ec)fgﬁes@ﬁg] t eefréslé?ghﬁ t?toéa? ﬁog&gﬁgé:hg@&?s 8?‘5%%%%9{?@%@%}12& on. 2.
The met hodprokipids andmdvel fehwresidiscloned liergimt FH function is used for users in
oft handoff with at |east two base stations in the system and wherein the
second FH function is used for users not in soft handoff and in

comruni cat WA TMS DLAIBIEI 1S:he at | east two base stations. 3. The net hod of
claim1l1, wherein the first FH function 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 nethod of claim1l, wherein the first FH function is used for
broadcast by at |east two base stations in the system and wherein the
first traffic channel is used to transmt broadcast data.



5. The method of claim11, further conprising: 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 nodified based on the identifier
for the third traffic channel. 6. The nethod of claim5, wherein the
nodi fi ed second FH function is given @: f2 (k, T) if f2 (k, T) * ft(r, T)
fak, T) _ f2 (v, T) otherwise where r is the identifier for the first
traffic channel, k is an identifier for the second traffic channel, v is
the identifier for the third traffic channel, T is indicative of system
time, is the first FH function, whCEAIMSdicates a particul ar subband to use
for traffic channel r intine T, is the second FH function, and is the

nmodi fi ed kdcosttbdRifinfauagingiigerfergnce iMovirssshioduaty bdpging(B) ontmeweication he

i denti f i epystetharomphigng: pbtaining & SesoRd fungtidh; otdinidg arridéntifier foteiimstatagic chanmelobt ai ned
vi a over -defisedgyith the GpatdiH fugetios; moifgingra sdvonl! [T fupttinn askd omihe fiest FH fimetidni r st
traffic cindreddentiferdedlsciirsitiraiicghanheldo plityime modifebaseand FH funntibib avhersindet er mi ned
by the fithesecad Hfedtion s rapdified wechtigemterdndanalfic shannglalefined stiththeghddifiedchannel |
and wher sradFRdurctennd therfirptitiafficshannel ate dribogesd oc haye &xv srrelatien; sndosing sequence
of subban@gscgeddrafficrbanneldyr datpdrapgmiissfoned second FH function and an identifier
for the second traffic channel. 9. The nethod of claim 1, wherein the first
and secondl Teemptitheficki | avherciehe At th{pngtiop é usedhidr ussis doind headed vmiat ¢ s,

respect i vEISytwodpsetagians il pusiaio mdithtisey thy ergndEbifanctionis ugqy formsers Adtthod of
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6. The method of claim 5, wherein the modified second FH function is given as:

. { fk T it f, TV # AR T)
ST £ T) otherwise

where r is the identifier for the first traffic channel, k is an identifier for the second traffic channel,
v is the identifier for the third traffic channel, T is indicative of system time, is the first FH
function, which indicates a particular subband to use for traffic channel r in time T, is the second
FH function, and is the modified second FH function.

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.



function, wherein the second FH function is nodified such that a second
traffic channel defined wth the nodified second FH function and the first
traffic channel are orthogonal or have |low correlation; and neans for using
the second traffic channel for data transm ssion. 14. An apparatus in a

wi rel ess frequency hopping (FH) communi cati on system conprising: a
processor operative to obtain a first27FH function and an identifier for a
first traffic channel defined with the first FH function, nodify a second
FH functlﬁq,bas d Qp thq first FH fu ) b; ﬁ g |dent|fler for the first
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second traffic channel and provide modulation symbols, and wherein the switch is operative to

provide the modulation symbols to subbands determined by the FH sequence for the second

traffic channel.

16. The apparatus of claim 14, further comprising: a demodulator operative to obtain, from the
switch, received modulation symbols on subbands determined by the FH sequence for the second
traffic channel and to demodulate the received modulation symbols to provide demodulated data
for the second traffic channel.

17. A terminal comprising the apparatus of claim 14.
18. A base station comprising the apparatus of claim 14.

19. A processor readable media for storing instructions operable to: obtain a first frequency
hopping {FH) function; obtain an identifier for a first traffic channel defined with the first FH
function; and 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, wherein 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, and wherein the second traffic
channel is used for data transmission on a forward link or reverse link.



system conprising: receiving an assignnment of a first traffic channe
defined with a first FH function; using the first traffic channel for
comuni cation with a first base station; receiving an assignnment of a
second traffic channel defined with a second FH function, wherein the first
and second FH functions are orthogonal or have |ow correl ation; and using
the second traffic channel for commuifi cation with the first base station
and a second base station. 21. The nethod of claim 20, wherein the second
base station is associated with a third FH function for defining a third

traffic channel used fqr communication with the second base station,
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second base station. 27. An apparatus in a wreless frequency hopping (FH

communi caki AR nRBl %mlamﬁgme%ame el REORRBAON0 PREEAN MorhBychacel ve an
assi gNmenteq@heAdifitibShutipRhides (OBBINS Lorklaldidaasch §r%tErh a first function and
provide a f| rst FH sequence for the first traffic channel, wherein the first
traffic 2ghenfshratu$intSaidOfe@@RPHNPER FIPoMiruRicaioh kystdm, baa@lsag ation; and a
swi tch opghat foMBeetonglfta8igheft a first traffic channel defined with a first FH function;

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

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 means for using the

second traffic channel for communication with the first base station and a second base station.

27. An apparatus in a wireless frequency hopping (FH) communication system, comprising: a
processor operative to receive an assignment of a first traffic channel defined with a first FH
function and provide a first FH sequence for the first traffic channel, wherein the first traffic
channe! is used for communication with a first base station; and a switch operative to determine a
particular one of a plurality of frequency 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 wherein the processor
is further operative to receive an assignment of a second traffic channel defined with a second FH
function and provide a second FH sequence for the second traffic channel, wherein the second
traffic channel is used for communication with the first base station and a second base station,
and wherein the switch is further operative to determine a particular one of a plurality of
frequency subbands to use in each of a second plurality of frequency hop periods based on the
second FH sequence for the second traffic channel.



particular one of a plurality of frequency subbands to use Thn eacn or a
first plurality of frequency hop periods based on the first FH sequence for
the first traffic channel, and wherein the processor is further operative
to receive an assignnent of a second traffic channel defined with a second
FH function and provide a second FH sequence for the second traffic
channel, wherein the second traffic channel is used for comunication with
the first base station and a second b#se station, and wherein the switch is
further operative to determ ne a particular one of a plurality of frequency
subbands to use in each of a second plurality of frequency hop periods based
on the second FH sequence for the second traffic channel 29 28. A net hod
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channel is associ a |rsglv‘fraff| C channel and wherein the
second FH function is further nodified based on the |dentifier for the third

traffic channel; rei he fied copd FH function is given as: ( f2
(k, T) if }:2%( fgi’(’r?) T)lt ?D?}kjl" ff@’(wﬁ T) otherwise where r is the
identifier/¥ h"e gstp cﬁ“&g annel k is an identifier for the second
traffic channel, e iden ’]fler for the third traffic channel, T is
i ndi cative of systemtlrre, is the first FH function, which indi cates a
particul ar subband to use for traffic channel r in tirre T, is the second FH
funct i on,whard id the idbreifimpidr fie ckt sefBociandel kfivandddntfier f@9he sbadnefflooblnodl, cl ai m
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conpri si rigt funqviemrasd Bolre meldfexdvecagd BH functgn. t ransmi ssion on a first traffic
channel froma first base station, wherein

29. The method of claim 28, wherein the second transmission includes broadcast data.

30. An apparatus in a wireless frequency hopping (FH) communication system, comprising:
means for receiving a first transmission on a first tratfic channe! 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; means for 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;
wherein the modified second FH function is given as:

- (kT A f KT # fitr, T
Jak, Ty = ) .
v, T)  otherwise



the first traffic channel is defined with a first FH function associ at ed
with the first base station; and neans for receiving a second transm ssion
on a second traffic channel fromthe 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 func3don is orthogonal to or has | ow
correlation with both the first and third FH functions, and wherein the
first FH function is pseudo-randomw th respect to the third FH function;
means f dfhe’fﬁbtlsd’ﬂ?ﬂdﬁ‘gfﬁﬁhfofﬂé fiest wafhe chpgyrel. X i ayiidentifier fprrtheseeand tralic chrepslned wi t h

t he secordthridentifightor the thirdifaliicahanne!hbistirdiqetive i aystanttig srthelisi B associ at ed

wi t h t hdigefipns pvhich ifpdfcptes 2praiylar subhang tapse fos raffic chaand & indfipe T heiseeenidon | s
further Frblngtiondneisdiednesified secopdighfunetiosy for the third traffic channel:
wherein the nodified second FH function is given as: f2(k,T) if f,

(k, H)*fi(r, T) f2(k. ~") _f. (v, T) otherwise 30 wherer is the identifier
for the first traffic channel, k is an identifier for the second traffic
channel, v is the identifier for the third traffic channel, T is indicative
of systemtine, is the first FH function, which indicates a particular
subband to use for traffic channel r intime T, is the second FH function,
and is the nodified second FH functi on.



