[ 0001] HYBRI D ORTHOGONAL FREQUENCY DI VI SION MULTI PLE
ACCESS SYSTEM AND METHOD [0002] FIELD OF | NVENTI ON
[ 0003] The present invention is related to wireless
conmuni cati on systens. More particularly, the present
invention is related to a hybrid orthogonal frequency
division multiple access (OFDMA) system and net hod.
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are performed by simple inverse fast Fourier transform (IFFT) and fast Fourier
transform (FFT) operations. Other advantages of the OFDM system include a
simplified receiver structure and excellent robustness in a multipath
environment. \

[0007] OFDM and OFDMA have been adopted by several wireless/wired
communication standards, such as digital audio broadcast (DAB), digital audio
broadcast terrestrial (DAB-T), IEEE 802. 11a/g, IEEE 802.16, asymmetric digital
subscriber line (ADSL) and is being considered for adoption in third generation
partnership project (3GPP) long term evolution (LTE), cdma2000 evolution, a
fourth generation (4G) wireless communication system, IEEE 802.11n, or the
like.
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fourth generation (4G wrel ess comunication system

| EEE 802.11n, or the like. -1 [0008] One key problem
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recover data mapped to the subcarriers using OFDMA. The second spread

OFDMA subassembly recovers the first input data by separating user dataina
code domain and the second non-spread OFDMA subassembly recovers the

second input data.

{0011} BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1is a block diagram of an exemplary hybrid OFDMA system
configured in accordance with the present invention.

[0013] Figure 2 shows an example of frequency domain spreading and
subcarrier mapping in accordance with the present invention.

[0014] Figure 3 shows another example of spreading and subcarrier

mapping in accordance with the present invention.
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subcarrier mapping in accordance with the presen
invention. [0014] Figure 3 shows another eganpletof
spreadi ng and subcarrier mapping in accordance with
the present invention. -2 [0015] Figure 4 shows an
exanpl e of time-frequency hopping of subcarriers in
accordance with the present invention. [0016] Figure 5
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on-spr assenb
10 including a transmitter 100 and a receiver 200 in accordance with the present

invention. The transmitter 100 includes a spread OFDMA subassembly 130, a
non-spread OFDMA subassembly 140 and a common subassembly 150. In the
spread OFDMA subassembly 130, input data 101 (for one or more users) is
spread with a spreading code to generate a plurality of chips 103 and the chips

m

108 are then mapped to subcarriers. In the non-spread OFDMA subassembly
140, input bit 111 (for one or more different users) is mapped to subcarriers
without spreading.

[0022] The spread OFDMA subassembly 130 includes a spreader 102 anda
first subcarrier mapping unit 104. The non-spread OFDMA subassembly 140
includes a serial-to-parallel (S/P) converter 112 and a second subcarrier mapping

unit 114. The common subassembly 150 includes an N-point inverse discrete
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140, input bit 111 (for one or nore different users)
is mapped to subcarriers wthout spreading. [0022]
The spread OFDVA subassenbly 130 includes a spreader
102 and a first subcarrier mapping unit 104. The
non- spread OFDVA subassenbly 140 includes a
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[0025] One subcarrier may be mapped to more than one user in the spread

OFDMA subassembly 130. In such case input data 101 of two or more users

mapped to the same subcarrier are code multiplexed, and therefore, should be
spread using different spreading codes. If spreading is performed both in the
time and frequency domain, spreading codes assigned to users may be different

in the time domain, in the frequency domain, or both.
{00261 Figure 2 shows an example of frequency domain spreading and

subcarrier mapping in accordance with the present invention. The input data

101 is multiplied with a spreading code 204 by a multiplier 202 to generate a
4



OFDMVA subassenbly 130. In such case input data 101 of
two or nore users nmapped to the sane subcarrier are
code nul tipl exed, and therefore, should be spread
using different spreading codes. If spreading is
performed both in the tinme and frequency domain,
spreadi ng codes assigned to users may be different in
the tine domain, in the frequency donmain, ~or bot
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140, input bits 111 of different users are converted to parallel bits 113 by the S/P
converter 112. The subcarrier mapping unit 114 allocates users to one or more
subcarriers, such that each subcarrier is used by at most one user and bits from
each user are mapped to the allocated subcarriers for the user by the subearrier
mapping unit. In this way, users are multiplexed in the frequency domain. The
number of subcarriers allocated to user i is denoted by N, (?), 0< N,()<N,. The
allocation of subcarriers can be static or dynamic.
[0031] In accordance with the present invention, time-frequency hopping
may be performed for the non-spread OFDMA subassembly 140 in a pseudo-
random way in each cell. With time domain hopping, the users that transmit in
a cell change from time to time, (i.e., over one or several OFDM symbols or
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[0030] Referring again to Figure 1, in the non-spread
OFDMA subassenbly 140, input bits 111 of different
users are converted to parallel bits 113 by the S/P
converter 112. The subcarrier mapping unit 114
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spread OFDMA subassembly 240 and a common subassembly 250 for hybrid
OFDMA. The common subassembly 250 includes a CP removal unit 202, a P/3
converter 204, an N-point discrete Fourier transform (DFT) processor 206, an

equalizer 208 and a subcarrier demapping unit 210. The spread OFDMA

subassembly 230 includes a code domain user separation unit 214 and the non-
spread OFDMA subassembly 240 includes a P/S converter 216.

[0035] The receiver 200 receives data 201 transmitted via the channel. A
CP is removed from received data 201 by the CP removal unit 202. Data 203

after the CP is removed, which is time domain data, is converted to parallel data
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fed into the | DFT processor 122. The | DFT processor
122 converts the chips 105 and data 115 to tine
domai n datal23. The |IDFT nay be inplenmented by | FFT
or an equival ent operation. The tine domain data 123
is then converted to a serial data 125 by the P/ S
converter 124. A CP, (also known as a guard period
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[0037] Figure 5 is a block diagram of an exemplary time-frequency Rake

combiner 500 configured in accordance with the present invention. The time-
frequency Rake combiner 500 performs processing at both time and frequency
domains in order to recover data that is spread in both time and frequency
domains at the transmitter 100. It should be noted that the time-frequency Rake
combiners 500 may be implemented in many different ways and the
configuration shown in Figure 5 is provided as an example, not as a limitation,

and the scope of the present invention is not limited to the structure shown in
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spread OFDVA subassenbly 230, data 212 on the
separated subcarriers are further processed by the
code donmmi n user separation unit 214. Dependi ng on
the way spreading is performed at the transmtter 100
correspondi ng user separation is perforned in the
code donmai n user separation unit 214. For exanple, if
éhe reading is performed only in the tine domain at
B¥%Fansmitter 100, a conventional Rake combiner
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scope of the present invention is not limted to the
bothuct ure shown in -7 Figure 5. [0038] The

ykﬁﬁ f r eqyefsodiBakg. combi ner 500 conprises a

esp;eader 502 ~and a Rake conpiner 50d. Data o access

§edi at ed land Aohyleid @Htmg?nain%%ﬁ‘%ef‘%l User “%%é tah?

zggﬁi%&)'cﬁfﬁ% 'E&thgﬂ\g% Fﬂan%%%térrbl#ﬂ ) li’é&é\ierf ;:{Fhei trensmitter
€a subasse s forwar.de .

dmprhwbdﬁrssm'ﬂad'%%ﬂz@&a@a 15 Spﬁer?]df"c%d‘#é‘?mpﬁﬁata fora

L gtgérreo}qﬁ %t ggéai%d SHiRE Sha8d Hatal fac Hisk gratiPofombtdreiers; a

ersfmﬂﬂ-épiL:th@EDm sfb;ggq%ﬂs &gﬁ%m@&ﬁ? {J)lléip (ia!tlar. %J a ste¥onc_1
group of subcarriers; and a first common subassembly for transmitting the first
input data and the second input data mapped to the first group of subcarriers
and the second group of subcarriers using OFDMA. The receiver comprises a
second common subassembly for processing received data to recover data mapped
to the subcarriers using OFDMA; a second spread OFDMA subassembly for
recovering the first input data; and a second non-spread OFDMA subassembly for
recovering the second input data.

[0042] 2. The system of embodiment 1 wherein the first spread
OFDMA subassembly spreads the first input data in at least one of a time-

domain and a frequency domain.
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508 of the spreading codes to the data 212, a summer
512 for sunmng the nultiplication outputs 510, and a
normal i zer 516 for normalizing the summed output 514.
The despreader output 518 is then processed by the
Rake conbiner 504 to recover the data of the user by
time domain conbining. [00391 The transmtter 100, the
receiver 200, or both may include nultiple _antennas d
modsyray | 8P| erfiet smm o embiimient 2 sderinchenfityy TRig?

[ nye I on t herfirat input
BRBRER subapegly Fredls e B fuphEag T 500BS Rl hefiost
m%IaFM%te[ 0041] 1. A hybri d ort hogonal frequency
di vi si on tinl e access. %)dnﬁ c3h Gk fivst
1904dknitt&r a ée&éﬁlélrén%we traﬁlzgrsn%ﬂg’?%%%nprl sesS

gprlehd @szxeamm and Hasfrstrivinyspirerd QP Meeruhgssepybly ma
I hput data for Fﬁl rst group of users and mappi ng
%%Jé&a%&radma%l ¥'st group of subcarriers; a first

s5pPreag, OFDie Sbsas aeirbany émbommpmsmg 1 wbarein Hag first

ata to a secaond o of subcarrie

eorenarOEOMES somssorbiy, et Ay it Pt ikt gloup of
dah@r-ABg. t he second input data mapped to the fi rst

T O o e as S b R SRR U, Wherein the frst

rrie®s us ri'ses

%%ﬁ%g%aﬁom& URAGSREMLY ifplenfints as Seag oECof Viot-dhmain

@m;%g %@gg;@y%g h@;;%%é\fngtas uos a ql s%%c?mﬂ%bﬂ‘gdata to the

SS&,QI 3,{,%90%%% Jifesd. i nput dat a; and a second
subassenbl overin
q6045 i nplut dzhasysmoangl%'eﬁﬂ@ its V@lnﬁgﬁthe second

& DA §Rbmamﬂﬁh spr eads
]%mﬁﬂ\r és‘%%a%%%l{li' gg‘%hae%?%&i% cImgst one ,of t [ ?rre pg}?en@l:&d

40048 freoﬁ;encil‘hdéﬁé?mas%al[ yoroepyimentepfl- 9’%‘1 Lo
%@g@\ene tas&nﬁﬁf 580 rddafrel EdnddriseR b &mb-fréduky Rake combiner.

y Sprea st e first” input data by repeating
the first |nput data at a chip rate.

[0049] 9. The system as in any embodiments of 1-8, wherein at least
one of the transmitter and the receiver comprises multiple antennas.

[0050] 10. A hybrid orthogonal frequency division multiple access
(OFDMA) system comprising a transmitter and a receiver. The transmitter
comprises a spreader for spreading first input data for a first group of users to
generate chips; a first subcarrier mapping unit for mapping the chips to a first
group of subcarriers; a first serial-to-parallel (S/P) converter for converting
second input data for a second group of users to first parallel data; a second
subcarrier mapping unit for mapping the first parallel data to a second group of
subcarriers; an inverse discrete Fourier transform (IDFT) processor for
performing IDF'T on outputs of the first subcarrier mapping unit and the second
subcarrier mapping unit to generate a time domain data; a first parallel-to-serial

(P/S) converter for converting the time domain data to serial data; and a cyclic
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[0044] 4. The systemas in any enbodinents of 1-3
wherein the first spread OFDVA subassenbly and the
first non-spread OFDVA subassenbly map the
subcarriers dynamically. [0045] 5. The systemas in
any enbodi nents of 1-4, wherein the first spread
OFDMA subassenbly transmts common pilots on the first

group of subcarriers. 046 ., Ih '
vesm 00 imssrioh VB bor WETEER CREo Fis Sriat At Top raggiie
ﬁe%&%ibc%ﬁfp% 0L ¥ OPeln® V& Hin: fa# renfoviiig HOP fin received data;
-donarn™ hoppi ng and, frequen(f: -d8i;ai n _hoppi. i n
aa@pnd §/F henvertso fer GonpRIting SUEPYE P ¥h‘°e §8@8ﬁ%‘ ‘g}lgﬁ)pseo?nd
é,#%g r ({a{tg.rgdis%rgge“%&uﬂ T @ oM DET) fockdboRfvy performing DFT
i ments o -6, ﬁﬁereln t he second DVA
mloﬁ??ee%ﬂ:d Ql_araﬂeltdvéa tegeaierase fregpgncy dagaip A0 e for
. 8. e ' Sk edi i i
o R R e e el
$ﬁim6n s?ﬁmtimg thee frequenen dymmakdate AT apalizatiopfey Jd%? first
e system as,in i t ; ' \ uni
st Stire 21 tne A R B, 8 dbufiin RBE Baraion voit
£ ADPdrS Hag the fréqiencyddnaindeta dftysapalizgtion fonjhe figst group of

orthogonal frequency divhsi 1]

Syt ifegijpﬁ?%?ﬁﬁ§°§¥%°?arn%§i§;%n%@f $@REE TS chrBo b or

_ frequenty darsingda @gua]ﬁmtiog@ré&:gisp@nfligpg,lp of

| nput dat r,a first. group, of t

RS tsw%{a_ia e imseer L Brab B8 TP I anping the
A t0 41l rvhe sytan pf @fibalivoestr 10 wheyeinghp; der spread

serial -to-parall eé / P on.veraer ]L oy ) r.a °

Soe et TR ARt R a6 oot o oE8 G- Phain U LA Bomain,

ﬁg%ﬁa:j LS' t %gt ?} TB? SRE&N Idf er}ibdglﬁmenﬁ Hrwherpi the spreater spreads

irst para ta t
Shb Best nariciata v FavaraE s Serorutaath REE AR i 0P V1
(4, 1 o 0m ittt aspdiits e, piecie e
. 7 ] In ni and th

subesarier apapripg vt and ¢ g ae%aﬁe% %’T%frt’flﬁ%‘%gg% map the

%gh@agl?f%a ttl%ie%i[}ﬁlsl gl -to-serial (P/S) conve:r?lep f or

doesdlc - o4. The systeglngsl Pn 21?317: 2m gd:'lsn’leernltsa lof ‘E@_&é” Wﬁ&@ir?the

transmitter transmits common pilots on the first group of subcarriers.

[0055] 15. The system as in any embodiments of 10-14, wherein the
second subcarrier mapping unit implements at least one of time-domain hopping
and frequency-domain hopping in mapping the first parallel data to the second

group of subcarriers.
[0056] 16. The system as in any embodiments of 10-15, wherein the code

domain user separation unit comprises a Rake combiner.

[0057] 17. 'The system as in any embodiments of 10-16, wherein the code
domain user separation unit comprises a time-frequency Rake combiner.
[0058] 18. The system as in any embodiments of 10-17, wherein at least

one of the transmitter and the receiver comprises multiple antennas.
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prefix (CP) insertion unit for inserting a CP to the
serial data for transm ssion. The receiver conprises
a OP renoval unit for renmoving a CP from received
data; a second S/ P converter for converting output of
the CP renoval unit to second parallel data; a

di screte Fourier transform (DFT) processor for

perform ng DFT on_the second.parallel dat Q
561 ot o APequbrrogHaRriar AR o, PEs, By, orthogonal
BRELAIY disRAURbitfAL aBtksd OFDBLA); ehereis aidotmbomiticra first
a subcarrier demappin unit for. separating,th .
fimmepdate fordofistrereup af Byoreis WER ‘i%%“f’ er‘“u‘rystﬁ]@ ipsgre
g,;acrnpg,@d of o YRE! SroBP Uf biiaP9Ge) Wee@idoinpubatasfer & second genp of
Offel N "user separation unit for_separ tiﬁ%liat’he a
fusexgLis neyvertteddiofirgaparaliel datacthedirst Bevedls i§ fanped &

%E{%}A@ ggrB Up §£1§cahgeﬁ- GRABvE T BisBret O Foefioy Bantbem f(IDET) is
al a, n

a second P! S converter for co vg};ti n thed h
fpeefgrreet yn dovpaits ofidate anned te thefirst STqUPLsyPeqrpiErs and the
second arau itheS@orh@ih ARhATRS tines Au@bid Heta i
ssg%ogrhlogllg ng‘? nggtc %ﬁ%%ﬁ elg?lh%}l.e syst em of enhodi rrea%;s_
Tonwdresdab sertidlelatmaaadinprefix R ds mﬁ‘ﬂ%‘*‘*@r@? sw%%etaa a’f“g e
i at |least . one,o 51 re- dopail Whra b i-C8HB88EHted by th
$3R SRR €3 Rl TRnRO Bk hpRrd Qi HNARSIMed by the
hgispiittet Beesiveriad 6P is peraeved fromiveceivadsiata; the 6 nemeyed data
repeat i he figst imnRU af &: Fe R 1258 F BT i
f%.cowpegyé‘)t BTRoH Raﬁalgeﬁyéaé%‘b% |%;éer?t@ s of 10- 12,01{1\/\I/I£1)gjr§ei )nls
thefokine ton thebsaond eraralie) platy togenerabel fraqpencycdempain data;

subcarrier. magpi ng, unj.t X domai
e TR e PRy BALEREL BE Bosency doatn
edHh diteRstudliahtidi0fol Bhe filsb geiup of heers and peagecend group of users
transmts c n pil ot n_thefi i
sﬁ‘}Béﬁ?arrP'Edé’? r{a[%% %f tggﬁrsgrﬁléougyog E’é‘%ﬁg Eidss &ﬁ)ﬁi"fgﬁ@ {n 'il. code domain
eise6hy BB ke Fire datf:-ahd theligtadorthe kecond grompaf usewsisicpiverted to
mappi ng unit i nghte?rrent S, .at #ﬁa)cst one of tinme-domain
Hesitel Aata tecov PR ERRSSESPABRET ¥ *Roppi ng i n mappi ng t he
flobgé] Par agd.el Thatmethod bi@nlswdtnact 19wherpirothe spreading of the
subcarriers. [00%61 16. e system as | n

chtsh gra e i perbrs b s oot % B <A o s ppeneney
SgRA&at i on unit conprises a Rake combiner. [00571 17.
Theat) St RS e mithod of embodinent 50 Whereti the Spkéidihd fihe

first input data is performed by repeating the first input data at a chip rate.

[0062] 929. The method as in any embodiments of 19-21, wherein the first
group of subcarriers and the second group of subcarriers are mapped
dynamically.

[0063] 93. The method as in any embodiments of 19-22, wherein the

transmitter transmits common pilots on the first group of subcarriers.
[0064] 94. Themethod as in any embodiments of 19-23, wherein at least
one of time-domain hopping and frequency-domain hopping is performed in

mapping the first parallel data to the second group of subcarriers.
-11-



domai n user separation unit conprises a tine-frequency
Rake conbi ner. [0058] 18. The systemas in any

enbodi nents of 10-17, wherein at |east one of the
transmtter and the receiver conprises nmultiple
antennas. -10 [0059] 19. A nethod for transmtting
data using hybrid orthogonal frequency division

mul ti pl e access (OFDMA), wherein,  at. a tra jtter .
0o6alt i nput Gheambthodaas jip sAnyy PB’CRB‘SIW“%% é’?i{%‘f’ STheEsR
to generat b A ) (Fus@feln a (G REhdimispefforméd by a
ﬁ?ﬁ%ﬁ“@ﬁg §%@§?€?§F§%S%g%%ndsiﬁpu? data for a second
Ralwgonitfinenisers is converted to first parallel data,;
{958 first ? ar ghloel o422 ak Sin "RBP @ehHofinfents &F O1HHI28)r @hgrein
@ubcar?'ers; an 1 nverse discrete Fourier tra Sfo{é?a

{dpRFing the datar hothedistgroopofusers igf cadh IPmAIP FRFTCH S

firs rou f sule iers and the second group of
%ﬁ%@?ﬁ@% ‘ngmg%{hai n data; the tine donmain data
{08671 ONV e Aliheugtotizefentiresi and elemenys of thegrrasent ipygpfiop are

Inserted to the serial..data.. . ih 4Rk leach faatud
ﬁ%SCPP%l‘ﬁg‘r#‘FPE"&?H %W%%@%n%e%g%é%@ﬁ(f gtgagn%d}ansm tred
by elchent tAR DS Hiséd @lonesvitlmsithe dthex fapures ansheloments ¢ithe

ived data; the. CP & . '
ersdone ARt o LR B R of PHE o Mt

(R Slenichits bank QreEest divehtien.second paral l el data to
generate frequency domain data; equalization is

performed on the frequency domain data; the frequency
domain data after equalization for the first group of
users and the second group of users are separated,
the data for the first group of users is separated in
a code domain to recover the first data; and the data
for the second group of users is converted to serial
data to recover the second input data. [0060] 20. The
met hod of enbodi nent 19 wherein the spreading of the
first input data is perforned in at |east one of a
time-domain and a frequency domain. [0061] 21. The
net hod of enbodi nent 20 wherein the spreadi ng of the
first input data is perforned by repeating the first

I nput data at a chip rate. [0062] 22. The nethod as
in any enbodi nents of 19-21, wherein the first
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group of subcarriers and the second group of
subcarriers are mapped dynam cally. [0063] 23. The
nmet hod as in any enbodi nents of 19-22, wherein the
transmtter transmts common pilots on the first group
of subcarriers. [0064] 24. The method as in any

enbodi nents of 19-23, wherein at |east one of
time-domai n hopping and cy-donai n hopping is
performed in mapping the tirst parallel data to the
second group of subcarriers. -11 [0065] 25. The net hod
as in any enbodi nents of 19-24, wherein separating

1t he Hawareless tth@mtt@ecw@upnﬁf (WIdt4) icanfigurrik taopeniform

bR SEOER A, FeabBtire b i 1 ghIRE ey e - (OFDMA)

cSBRANAEANONS B@mgais@néor the first group of users in a
code domain is perfornmed by a tine-frequency Rake

conbameceivpDoarigudedhougheivieehytesd (HEIVahdymbelse mlwrefthe
i nv ion, are scri bed | the ferred
h@ﬂﬂ%@ﬁ@i@é E&.s el meﬂ SHSELt %rzfﬁg it dadacqt @ first
e b S
it b FEBkafAl O AntoAsh AbRRE thblp ?ﬁféﬂ%%?ﬁ?"n@nﬁm‘% of

sulitardleir@us combi nati ons with or w t hout other features
and el enents of the present invention. -12 CLAINS

A wi the aeeeiven sonfignred diovBreness t(}WF&S)el%th@aH’e@FQMA

SR, B B LSRR r CHBE T e

g ﬁiﬂ)ﬁﬂdda{t@ 61@CtﬁbVﬁrs|ﬂ u Sf%a&ymglasmd ﬂ'ﬂ%eﬁl@ t d
SI%% bri d OFDVA synbol s mc%%dg mul ti-user spread mSu%iﬁea

ingattalasa feorhithstsecomadgpows of siwbearriess;s and non- spr ead

i nput, data.on a con r . Subcarri.ers;
» P the receiver con gure t% recgver s1ngl1|e -user input data from the

multi-user spread input data by performing code domain user separation;
and
the receiver configured to recover second input data from the non-

spread input data.

2. The WTRU of claim 1 wherein the multi-user spread input data is

spread in at least one of a time-domain or a frequency domain.

3. The WTRU of claim 1 wherein the multi-user spread input data 1is

spread by repeating the single-user input data at a chip rate.

4. The WTRU of claim 1 wherein the receiver is configured to recover

common pilots transmitted on the first group of subcarriers.

5. The WTRU of claim 1 wherein the receiver implements at least one of
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the receiver configured to process the received hybrid
OFDMA  synbols to recover single-user spread input
data fromthe nulti-user spread input data on the
first group of subcarriers and the non-spread input
data fromthe second group of subcarriers; the
receiver configured to recover single-user input data

t1He &?)lglla?n }%lﬂ ug,re l'fre eI gﬂ &oﬂ?ﬁg gﬁéﬁlx%é iR e&érﬁﬁﬂi}ﬂ% the

code "dorai n Separ erver
s&@ﬁﬂuﬁpﬁedawﬁrom o€ Becron@upngfubdaidefs. om t he non-

spread i nput data. 2. The WIRU of claim 1 wherein the

mul ti-user spread |nput data is spread in at Ieast

Srrube BEE: oF Wi, Phererd B YV Ramirish e Rake

(gﬁgﬁlehﬂs spread by repeating the single-user input
ata at a chip rate. 4. The WIRU of claim1 wherein

the receiver is conflgured to recover comon pilots

tran n first f subcarriers.. 5. The

erJT“B? i‘fﬁ&ﬁ] 9% i Whr@fepgc@ﬁevé?cwﬁm shRTisea time-
i me-domai n hoppi ng or
ﬁ%53éﬁépﬁ Onﬂ) %pplng i n demappi ng the second

input data fron1the second group of subcarriers. 6.

The WIRU of claim 1l wherein the receiver conprises
8.RakeThe dWHiRIErof glaimhd whRrepisf the dleaeiyenrmomnmsesh @aultlple
recei ver conprises a tinme- frequency Rake conbi ner. 8.

BFRU of claim 1 wherein the receiver conprises
multiple antennas. 9. The WIRU of claim 1 configured
as a User Equi prment (UE). 10. A nethod for hybrid
9.0r The g¥ARU bf elpinant woulfi ginsidoms anllsdrpleuipcaass(UE)OFDVA)

comuni cations in a wreless transmt/receive unit

(WIRU) ,

10. A method for hybrid orthogonal frequency division multiple access

a

(OFDMA) communications in a wireless transmit/receive unit (WTRU),
the method comprising: -

receiving hybrid OFDMA symbols, where the hybrid OFDMA
symbols include multi-user spread input data on a first group of
subcarriers and non-spread input data on a second group of subcarriers;

processing the received hybrid OFDMA symbols to recover single-
user spread input data from the multi-user spread input data on the first
group of subcarriers and the non-spread input data from the second
group of subcarriers;

recovering single-user input data from the multi-user spread input
data by performing code domain user separation; and

recovering second input data from the non-spread input data.

11. The method of claim 10 wherein the multi-user spread input data is
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t he nmet hod conprising: receiving hybrid OFDVA synbol s,

where the hybrid OFDMA synbols include nmulti-user

spread i nput data on a first group of subcarriers and

non-spread i nput data on a second group of

subcarriers; processing the received hybrid OFDVA

synbol s to recover single- user spread input data from
| L N . ' .group

BRI AL e HE b LA Htab MM BB gh ey BB O PR
second group of subcarriers; recovering single-user
i nput data fromthe nmulti-user spread input data b

1er fhennathabdfcldimelhwhereingtdeamultigiser énnea&bi;rm}érc{atg 1s
d i .d f. t he non- i nput_data. 11.
SRS PR GO S B R PRl oL

input data is -14 spread in at |east one of a
ti me-domain or a frequency domain. 12. The net hod of
18] ai rfiTHe métdvodi of tldmmiDt further compeming meoovata@ commmon
spread by repeatin%ﬁége si.ngl e-user input data at a
PHfSPT thefiratgronp ot SMbRREINS- ¢l ai m 10 furt her
conpri sing recovering common pilots on the first
group of subcarriers. 14. The nethod of claim 10

1pher eThe ainetle@® tofoflaimf 10 i WhetbiBAH lefitPPho Pfotime-domain
frequency-domai n hopping is perforned in demapping, the
hepwingdor Apeauedey zddmam %ﬁ@pm opdegfumpedfin demapping the
subgarri er,s 5. e nmet hod of aihbm 10 further
sEBRAnEIh gat FRm e sotnd e SIRIRet & w th a
Rake conbiner. 16. The nmethod of claim 10 further
conprising separating the spread input data within a
18.0deThe methodsofngaamt 10nfurfther wempriRagesepandiingrthe spread

. The thod. of _claim 10 performed by a User Equi pnent
inpytydatagvith aBa @Bo’é]i’ﬁ‘?&gur ed to perform hybrid
ort hogonal frequency division nultiple access (COFDVA)
conmuni cati ons conpri si ng:
16. The method of claim 10 further comprising separating the spread

input data within a code domain using a time-frequency Rake combiner.
17. The method of claim 10 performed by a User Equipment (UE).

18. A Node-B configured to perform hybrid orthogonal frequency division
multiple access (OFDMA) communications comprising:

a transmitter configured to spread multi-user input data to
generate multi-user spread input data;

the transmitter configured to map the multi-user spread input
data to a first group of subcarriers;

the transmitter configured to map non-spread input data to a
second group of subcarriers; and

the transmitter configured to transmit the multi-user spread input
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a transmtter configured to spread nmulti-user i nput

data to generate nulti-user spread input data; the
transmtter configured to nmap the multi-user spread
input data to a first group of subcarriers; the
transnitter configured to map non-spread input data to

second group of subcarriers; and the transmtter
f uned PLES

dgfﬁ; g f}fe n R sltg)é@%g nrpnébl? Ié&gg&}ﬂr%httﬂgeﬁrs% %er thf‘ Q?Bcarrlers
aﬂﬂ%@@olﬂi gﬁ(blii@diﬂ sWcarriens wepadtivedy oappast of hybrid OFDMA
subcarriers, respectively, as part of hybrid OFDVA
suphbls wansmissiorsi on. 19. The Node-B of clai m 18

wherein the transmtter spreads the multi- user input
data in at |east one of a tinme-domain or a frequency
190 Nod€-B sP6lahedes %’}Qefreﬁi ﬁﬁé‘h%%sﬂl%e@'ég)réiws the multi-
transmtter spreads the nulti- user input ta by
useapEpiit g ta iingitdeastame ofputingatlamatin ar ehfrpquenay. datain.
The Node-B of claim 18 wherein the transmtter naps

the first group of subcarriers and the second group

28! %Cﬂroﬁéﬁf of 91¥1 }{e\f'engghe fhashneerR Q%a&é At
V\ihere nt ransm ransmts conmon 5’ ots on
uédi€infplutt Hatg rbgmu@p@ﬁtmg@ﬂglmwe&.ingat date abaddiBrafe.

claim 18 wherein the transmtter inplenents at | east

one of tinme-domain hopping or frequency-donai n hoppi ng

A OB SR oSS e bR GTE ST Y
gt SEUYCaEriE A RAA $RE sBedrdd Pldtip YRS ers dPnamically.

22. The Node-B of claim 18 wherein the transmitter transmits common

pilots on the first group of subcarriers.
23. The Node-B of claim 18 wherein the transmitter implements at least
one of time-domain hopping or frequency-domain hopping in mapping the

second input data to the second group of subcarriers.

24. The Node-B of claim 18 wherein the transmitter comprises multiple

antennas.
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