[ 0001] METHOD FOR ACCESSI NG AN UPLI NK RANDOM ACCESS
CHANNEL | N SC- FDVA SYSTEMS [ 0002] FI ELD OF | NVENTI ON

[ 0003] The present invention is related to wireless
conmuni cati on systens. More particularly, the present
invention is related to a nethod and apparatus for
accessing a contention-based uplink random access
channel (RACH) in a single carrier frequency division
mul ti pl e access (SC-FDMA) system [0004] BACKGROUND
(0005] The third generation partnership project (3GPP)
and 3GPP2 are «currently considering a long term
ev@oolli on ( LTEMEITHODHRORACUESSEN ANDIBLINK RANDOM

t el ecommuni cat IAGCESYSHANNEIUMNISS)-FRMA SEETEMEl radi o
access (UTRA). Currently, SC FDVA has been adopted
for the uplink air interface of the evol ved UTRA
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assubarferdflock &8skt of cdnseutive subcarriers and the distributed subcarrier

block is a set of equally spaced non-consecutive subcarriers.

[0007] Figure 1 illustrates two localized subcarrier blocks, each comprising
four consecutive subcarriers. The localized subcarrier block is a basic scheduling
unit for uplink transmissions in a localized-mode SC-FDMA system. Figure 2
illustrates two distributed subcarrier blocks. In this example, the distributed
subcarrier block 1 includes subcarriers 1, 5 and 9, and the distributed subcarrier
block 2 includes subcarriers 8, 7 and 11. The distributed subcarrier block is a
basic scheduling unit for uplink transmissions in a distributed-mode SC-FDMA

system. Depending on a data rate or a buffer status, a Node-B assigns at least
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one subcarrier block for uplink transm ssions for a

W reless transmt/receive unit (WRU). [00081 Wen a
WRU transitions froman idle node to a connect ed

node, the WIRU needs to conmunicate with a base
station (or a network) using a RACH, which is a
contenti on-based channel. The RACH transm ssi ons of
tohe suvrrieridec forwpliph transmissisme foviglvarqlens transmiitéreceive unit
gme part. In a conventional w deband code

Ivisi'on multiple access (WCDMA) system (up to
Ae00Shse 6)When a WITRASIransifionsfirom anpdla gnodp te g bemectied mode,
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R TN e
nmoni tors the RACH subchannel s to detect the preanble.
{H0he"\rRu when - oi gnat SPSIMARYet ect ed on the RACH
Woam t heTHd Bebsert Bivéptionis Mated ithe Ml_ﬁ?iddSﬁiddeﬁ)paratus for
R 285 TRl O 0 3G st bl . R
randomly selects a RACH subchannel and a signature among a plurality of
available RACH subchannels and signatures. The WTRU transmits a preamble
using the selected signature via the selected RACH subchannel at a
predetermined transmission power. A base station monitors the RACH
subchannels to detect the preamble. The base station sends an acquisition
indicator (AI) to the WTRU when a signature is detected on the RACH. When
the WTRU receives an ACK, the WTRU sends a random access message to the
base station. If the WTRU receives a NACK or no response, the WIRU
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-2 retransmts the preanble. The base station may send
a power adjustnent for the nessage part and/or timng
and frequency correction. [00121 BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 00131 Figure 1 shows a conventi onal
| ocal i zed subcarrier block for SC FDVA. [00141 Figure
2 shows a conventional distributed subcarrier block
ﬁawamitmrea[nﬂﬂ@%erﬁhgqﬁteﬁ@ gy serid anewer agjrsiment fogthe
[ ' ased RACH in an
%%%g%%i)a‘;@é dztéinct?[ﬁﬁ{ ccor gié(g)vqx‘itot&%gf ﬂ; present
i nventi on. [0016] Flgure4|s a flow diagramof a
ss for ' e station
A2 or dance Ten PRacERSHERr8F e dniBsT
a3t e 5 Figuae il shoks i egrentiail bocylirRd sphiatier chb HemBE-
process of Figure 3. [00181 Figure 6 is a block
i am of a base station which inplenents the
o0iddss ofFidtirgAsbows a f@GedfioREdittiEDebESERIM pekdpr SC-
REFERRED EMBODI MENTS [00201 Wien referred to
fter, the term nology "WRU' includes but is not
(0015 ed t Tigure8ds adlgwi d:iagatn ¢fleB)rocens fbictessivg at doprention-
f| xe bj u [ [
i)m/e o% yp%Co?D% sysg ncl:gl gt ? dagfe wﬂﬂ 'tﬁ Pt%s&ﬁqu;entﬁfl
\wol1el ess Fﬁyure diseflow dWmamroéﬁ @rcrcesi! fbnpﬂoeesemgtthca preaindle
ter nolto]gx 'base tatl i ncl A 1 l%mn i's not
i pHon iIn\ggerdancs W% tﬂée BSRTT oM 8" an access
pe0 1T (AP)E&@rre 5afgya bldake rdidgrpm off a WI‘RUf\ah'nch dmgitemendgs kthe
a w reI vironnent. [00211 The features of the
ﬁf‘g’?%srﬂ ??tl on may be incorporated into an
ifog1syr at e @1@11’6 616 4 blptiliagranbef Cigst sGtioadvliich impdementis the
conprl a multitude of interconnecting conponents.
PEES° I'En%{fﬁét 3 is a flow di agram of a process 300 for
accessing a contention-based RACH in an SC- FDVA

ol "Dt AR TR TR o Bt ERE ey SRl g

Qbuodl NS RGN referred to hereafter, the terminology "WTRU" includes but is

not limited to a user equipment (UE), a mobile station (STA), a fixed or mobile

subscriber unit, a pager, or any other type of device capable of operating in a
wireless environment. When referred to hereafter, the terminology "base station"
includes but is not limited to a Node-B, a site controller, an access point (AP) or
any other type of interfacing device in a wireless environment.

[0021] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.

[0022] Figure 3 is a flow diagram of a process 300 for accessing a
contention-based RACH in an SC-FDMA system in accordance with the present
invention. After performing a cell search successfully, a WTRU obtains RACH



-3 control paraneters (step 302). The RACH control
paraneters include at |east one of, but are not
limted to: 1) Predeterm ned transmt power for the
preanble (optional) or uplink interference |evel at
the Node B, which helps the WIRU to determ ne the

transmt power of the %reanbl e; 2) Persistence |evel
soniplaprsameisroisiam3i2he TRABACH entrol parasetersinelite phlpast
gth (optional) in time, frequency,
%?‘ggfitbﬁa;a Eg%ﬁ%ldsgansm ssion tim ngmgar ameter; 6) A
set ol) Rredetembived $rapyatitupaeerdpnithe preample qptionadboreuplink

S BEATS) Sy SECPh s o O o

tensaitspives obthelfirearnble8) Power of fset Pp. m (optional),

ge as uﬁ)%r&%eg@ lepeq to?ﬁgﬂs&lggoff gﬂgﬁ? ﬁjé.(ﬁ-f] e control part

he 'random access message an power of the rest
of th@Prembﬂ@mlzwdaémgch%sage 9) A set of transport

f : I f bet
the choTRRERba opitalith M cRAGIc R e DO e
acces® Afé‘ihiagmmiesioxeaohng pammpmt format; and 10) A

t | at h [
ocatt At o BAa0H fehafisslindh sholf sbaiiERAGH SN
Ra@hichrefja j»lmdttfﬂoﬁe@eisyseaﬁcd dases GWCsyubcarrier, (or at
I eaSt”,&?ﬁq‘gzrnﬁﬁ} 'blee reﬁjagié%ﬂog\f%lt at |east one time

sl ot. ‘be defined by at
| east8)Powes oﬂfxeaPp - euptm@aﬂb mdeasluealsxh di betmualan ahé p@rer of the

S rer o pgtamap S ooRRRer ¥ it The Bolifs Y ouecBRf of 8
sathibamdcasanesbh@ subcarriers may be either consecutive

O ¢ P YA el oftREGE0 ol o fmabers, toghiEr i 2B

they dbia bm aindzmé ouhehpaitesf tHeodtdony adest miekiabedor each
?ybcar }é’ ks. Consecutive subcarriers and
BORTG™8 l%‘ rrier blocks are preferred over

10) A one-to-one mapping relation of the time and frequency locations
between the RACH and the AICH.
[0023] The RACH may be defined by at least one subcarrier, (or at least
one subcarrier block), over at least one time slot. Alternatively, the RACH may
be defined by at least one subcarrier, (or at least one subcarrier block), over at
least one time slot with at least one spreading code. Ifthe RACH is defined with
several subcarriers, the subcarriers may be either consecutive or equally-spaced.
Similarly, if the RACH is defined with several subcarrier blocks, the subcarrier
blocks may be localized subcarrier blocks or distributed subcarrier blocks.
Consecutive subcarriers and localized subcarrier blocks are preferred over
equally-spaced subcarriers and distributed subcarrier blocks because of less

ambiguity in timing detection at the receiver, (e.g., the Node B).
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equal | y-spaced subcarriers and distributed subcarrier
bl ocks because of |less anbiguity in timng detection
at the receiver, (e.g., the Node B). -4 [0024] Wen it
is determned at step 304 that there is data to be
transmtted, the WIRU sel ects an ASC from a set of
avai | abl e ASCs (step 306). Each ASC is associated
vioPlan i d¥hen fit éy drete@mlwicﬂ stepc Bt Hrredndlada to be

RELnStEAGRe Wi‘R’@ s&lbcts b Q%%‘] frrﬁg g)sgf" vgllﬁlﬁg A@‘:@ ggtgﬁ 564).

counter I's set to zero
r%wlatfq%(r“nzs ebspalateduwitbran &enhﬁeir i ot Réu@éhselmbhlayneimt and a

ing a transnission of a preanble (step
gt%fléendath!leglgterm ned whet her the preanble

r[@@ HAnsnm fshreambluretenswissivacountee issetitowenodsten30Be The
tgérrgﬁlg %@%s%%s%%ﬂ}%%&éé fglgng&&%lﬁeuedtby one before 1rr%gratmg a
teansgrssidnsefiaoprehmblet(step 810) It itldedentraided what}im glnepreamble
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éstep .31PD0 26 the ﬁettttesnnssmmn&mtels lemedmﬂm ﬁfa.\ﬂn&m pehmble
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Ipmeenlbie eetrmuessmd;mﬂmds béemacheﬂeéstaﬁm)cmﬂ thelprocess 300
neters are updated with the | atest set of RACH

control paraneters (step 316). [0027] The WIRU t hen

ﬂ')@ﬁ%br ms # pler setshendesiaheckntep dbes arof e'xeeem dtd1 @faximiim

sl Bnip dFnt bR Ml P TR el bt mew RacH
a[tsolsphﬁamaetsdiave bEin, rebéieedl\EﬁBhﬁbeI e RAGIS caﬂtﬁﬂ lpafarhéters
start a rocedure in

e det et iR e Tebest s TR ot RRBERIPER oM 4361 ne
fG026bm acThRsWTIRU ﬂ’fe\ni’islerfbﬁns?a p&sm@ﬁcm;lcémfd@fexmmuer

eTT nmul ti TTI a fraction of a

e Qpged B Sonsini rteteafle fooet i B BamitiFese dorlletcd 31
Bhbalwdtheamedstence idudRy meswempdahﬁﬁkws whethal bstaai the

for e, next random access |nterval erform
: &f‘}tP § rﬁé‘F’é‘i‘?P&w@é?c T RD @ CYHRER n’é%{‘fi“mr g‘i‘}%nﬁné%’é% Jhe

amtaeronaif thé k#1082 QcessTihCerPEY i 6 HENIEY paleidter, andaRSAHEE
s {eh'gl‘]tp 'nélﬂﬁgi S‘?’hgn%: qs éégat éé d[‘TII f Iftt]qg t}'arnasgnslsr'glosns :)foigle
preamble is not allowed based on the persistence check, the WTRU waits for the
next random access interval to perform another persistence check in the next
random access interval (step 320). The persistency check is repeated until
transmission is permitted. If the transmission of the preamble is allowed based
on the persistence check, the random access procedure is initiated (steps 322-
328).

[0028] The WTRU randomly selects a RACH subchannel among a plurality
of available RACH subchannels within the selected ASC (step 322). The WTRU

randomly selects a signature from a set of available signatures within the
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on the persistence check, the random access procedure
isinitiated (steps 322- 328). [0028] The WRU
randomy sel ects a RACH subchannel anong a plurality
of avail abl e RACH subchannels within the sel ected ASC
(step 322). The WIRU randomy selects a signature
froma set of available signatures within the -5
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power contro Inter ence 1 nrormation sen
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| ensur
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spsire dhainthe signabto-poissd edtin 63NRhet sthe) | b:dtse rstatlmhe mebt3r the
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RBcPAsr Rk @iag fy fuch 15C Ahdte fadERE Buch ISt GRRE e
preaptide. Bluedhotthe SGFDMA sdctiuge, tthe lswecwansnat (ps\)rer ()bthe
AN oS 50 PO EBAY) St e
RA€Tsenipand dées not affet ctbrvaibrawiess o1\WGhMiriey Blodasin thusame

LG tiral f t.h nh t
LR s, RO el AR e deBfy (B FERBLFrarmiSbor e fotne
preemble sarbioen varyley leveband inenéme'ﬁlhali’y raansedureeach time the
{
T SR Ak R N e e S e L
fetestedtby thevieasei satiorsi rInecohtmﬁp rinaatbdrdanc withnthe ﬁﬂe@éht

AR AR b i,

pawidavel, andsthelRAGHaybelsnek] and sighatups afesiletel] rdddo30y,
nsm.,ts .a preanbl e using the sel ected

en t r
S‘Rﬁ V\{&’rl%e '}f‘t? arredpeedi o RACH subchannel at t he
i@ﬂ&@let er rﬂ‘hEeWTRU ﬂmmﬁleﬂﬂﬁ a\wesarhisly @bing (15d Rfectd@ignature

Y&P%ﬁf ietlecgeméf{ su clltarljjzelel %l'?enlglec?etemnem%gmgg eldtp(())\ravgr lae\rr]el
(step 328). After transmitting the preamble, the WTRU monitors an AICH to
detect an Al sent by the base station in response to the preamble (step 330). The
AICH is a fixed rate physical channel used to carry Als. The AICH may be
spread over several subcarriers to have frequency diversity and make it more
reliable. An AICH may be multiplexed with the downlink shared control
channel. An Al corresponds to a signature on the RACH. There is unique and

fixed one-to-one mapping relation of the time and frequency locations between
the RACH and the AICH. With the signature and the fixed one-to-one mapping

relation, the WTRU determines which Al is a response to its random access.
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detect an Al sent by the base station in response to
the preanble (step 330). The AICHIis a fixed rate
physi cal channel used to carry Als. The Al CH may be
spread over several subcarriers to have frequency
diversity and make it nore reliable. An AICH may be
mul tiplexed with the downlink shared control channel.
A00Al cor TesPpANdsddtectéd o tHoAICH, tha WHRURAGH. untliehe nest

S culrobrne PSR Ee e RonBhC Rt e

/ﬁk@éss 900 ri‘eftﬁ'ﬁs $b e answt%rddgmhanftl ehedpleambleo omemg the
pping, .re i on, e e erm
e BRESiD RO the PTegRAy e Rt bR G e promblgimBgor
Q@bagg%grgﬁ pbdep Al CH, the VWRU waits until the next
i nk RA channgel ( [ vai einti ongl
(Bse] 3o f e nderman i e 480 458 AACK frdested B AR .
ttHe VELRE %‘Iﬂstunhll" ShePhRD T RmM més'srigtema (step 3840 THeSWTRI
the prea the tran pover.

8}% #5% & bAgkp rme%ryi Figjts éﬂ?ea%aér& i, ot %&?EWF fmey (step

dsbe Wﬂe%ﬁéi{o@ﬁtlrﬁéﬁg proérablyabt td ablikdégbrsmalieiphedrad nﬁ;ﬂwhi’clﬁ is
AICH . the WIRU waits. until the next Qgg%

irARQIYy selestedpbebwaen migimytprgnd masimumy ka

txﬁﬁ?xﬁuﬁ%%d%ﬁﬁuﬁ%ackm Srxddls nadyl ¥ beDéqulal Wh@ﬁﬁk‘ﬁtﬁe& delay is
tinmer (ste 336). The Backoff tinmer |s referably, set

dgsizgd. @g@} \‘mlaflﬂﬁ?aé‘llaFmiECIFPéfpemﬁ%‘Ha}’ e sef L pgEyen no

%%ia%%ﬁ& 1R8h WBE BndTiid tH4sBr a8 n BRI dbiRe D AAHKEH ékpﬁh%ﬂ;ioﬁ@ﬁ the
m ni mum and maxi mum backof f peri ods nmay

évqeﬂwff iimen the procesd 300/ ralprpg to gfen ?'E%O refypRs wﬂmwaawale

idBReRea4 AL hishish Ptk PRYMBR, B prlefmBRY RaNdiSRsiBR power

del ay other than the one due to persistency is

devs] may or mpayaot be 5apaed Wh of the backoff timer, the
F[MB%?SS 3Qf;t fs@fe%@rﬂﬁné@at%ke%m@maﬁa% A@K'isﬂ{é‘ééﬂtéd dBie ATCH,

preanble. During the retransm ssion of the preanble,
tthe“@mémn@nttﬁ ammessage part tpHhedase statien %@3 . Tagmegspee

?ﬁrtf SRAHs ﬂﬂ'om[n%%%ha‘; £ dsbr bv%nﬁse@oesreﬂll '@@ %@ﬁas%tseﬁlﬁﬁ OThe

an ACK I's detected on

infarmationsinthemeesaage Reatk may inalwls a5deist anagh bYF I(@thé\ﬁted to:
338). Th éméél?rg,’einf&ﬁ:rahoﬁ %Eﬁ‘hQWTmf Rfeﬂﬁﬁ?} aRkalBathcitype,

user vvants to send t base station

i nf or natatan size, t%@lﬁﬁssﬁgeér‘ﬂéﬁ t(QoRy mﬁ@mﬂgnat ande JFTRU
one of , ;aytmAonldotet;ed to:

2) Small amount of traffic data (optional);

3) Layer 3 control message;

4) Uplink pilot signals; and

5) Transport format indicator (TFI) of the transmitted message.
[0034] In transmitting the message part, the WIRU may adjust the
transmit power of the message part and timing and frequency according to a
power adjustment and a timing and frequency correction, respectively, which are

~ generated by the base station, which will be explained with reference to Figure 4
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1) Scheduling information, such as WIRU identity, data
(traffic) type, data size, quality of service (QoS)

i nformati on, and WIRU transm ssion power; 2) Snall
anmount of traffic data (optional); 3) Layer 3 control
message; 4) Uplink pilot signals; and 5) Transport
format indicator (TFl) of the transmtted message.
hOQBHftel.N The 3RsELhdd Ibdi'g id HendmRedde uplibk actdse smmutemgne

ad ust the trans ower . of the t
gosertsipt ekt ot g@e&%ﬁt‘?ﬁgp’feamg?saﬂ%éﬁ B n B arcH
%ﬁsﬁlskioﬁltﬂﬂm@%réxﬁ@t% eeHsBRELR cpbweﬂ of me&amw peet yf the

whi ch are enerated t he base t|on whi ch
B@S@EBIW?]%}EPW PR Href éﬂg}grtt ap_—ltggl n&mlt power of%e last

Bz%asfn&aédtﬁ{eamﬁﬁexam 208 ApAare Hesigd pmmewred N upl i nk

access slots after the _uplink_ access sI of the.la %t
10036k i t t Bigupe daifis ﬂoﬂéhéﬁ”é% gf arPregess APyfpr processing t

PRARREL AR &et#%%ﬁnt’%éﬁﬂﬁ"e%?’gﬂﬂwfﬁﬁ e
dBtiqngxtmtorﬁt&hCHﬁébfthaaﬁ%lﬁﬁ def Eh prpaphle (s #85) e Base
L3008 %{emﬁlﬁ@@@r @her@?st J‘px@aﬁﬁl@ tP eﬁxsfﬁlésicﬁ fERSbther WTRUs

par aneters I(,zure s a flow diagram of a
pn teesamelBACHpubphasel Glapyt Udhe preanbl e in a base

E(S(%T()‘i on i g ﬁ%?&k%ﬁ?eaﬂlﬁ@tﬂaﬁ@mﬁ%ﬁﬁ%m|0W&VWTRUS obhthe

station nonitors RACH subchannels to_ detect the.

Rédibulshesnd msebhy theHRBA she rageized SNERpétthe fpfcgation is
UEAE el BE SnbilelR e PLBAN RS bageaaam $6 SfecdsRilly0dde6de the
subchanne step 404).. [0036]
ipteantide.cAfter mcw%&lmeeod@mgaﬂ‘@rﬂrs%mblﬁ, #hed%%@qagpnwﬂasa
g;gg DR HRChANRGL IR0 VPIRD A TR WIRU G648 465).

se st ton 1s likely to be high enough

-aidemultlp]ecabmsef‘dlea’tqfﬁwlthéh%!@tﬂég@ﬂ%ﬁ}i137'3H?@oe’éﬁ%l gsfia the
|cc)r ea mnal\’% @ ssfully decoding the preanble,

1 pade stalon se s an ACK together with the
SG‘DO;&‘YM ur e Thé besrestwiRuUnpaciptionaliheomymte)2(tiping anddyequency
B e on LLh Bk %én?@ e WIRUE Lbs)t t?drﬁﬂ?tézl Bwer
TRy as i nthe

orne convent’l onal system
adJustment may also be computed and signaled to the WTRU. The base station

computes the difference between the received SNR and the SNR threshold that is
required for successful decoding to compute the power adjustment for the WTRU,

(i.e., transmit power reduction for the transmission of the subsequent message
part of the WIRU). The power adjustment Podjust is preferably computed as
follows:

Padjust = max (SNRreceived — SNRrequired — Margin, 0); Equation (1)
where Margin is a design parameter. All the parameters in Equation (1) arein
tﬁe units of dB. The power adjustment may be implicitly carried in resource
allocation information in Node B’s response to the preamble.

[0038] Because SC-FDMA is more sensitive to the timing and frequency

synchronization errors than a conventional WCDMA system, the base station
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[0037] The base station may optionally conpute a
timng and frequency correction and transmts themto
the WIRU (step 408). Optionally, a power adjustnent
may al so be conputed and signaled to the WIRU. The
base station conputes the difference between the
received SNR and the SNR threshold that is required
fiasy proeess sisd prbardble adil deritethe tinging end freqyeavgpecorrection for the

I P bregeiiebep 4 BT ot MARRTAL Baben

g’gg{% g e Hﬁft?s fdéetei'ﬂiﬁleH\Eg{hﬁeSt{gg ehqdﬂmere lad,t lepkhen preztaml_)le

aghatied darcoefr” DRl B IRY sime VA H FugSing] O of Btfer

(db}em\/lﬁ@f \Qh&hé@ilﬂré is a&prd:ﬁﬁblg mrepﬂtréﬂt’aih asing Ad sahiia&ngnature
ar a r uat | are | t he

oD monEr Xt ere e et o, Biedpiie, iaRSmitied R, (8" same
{s@@mﬂt hﬁﬁaﬁa céllition aﬁdugdaaénSd’lﬁ‘h@rbﬁﬁé station Sere AENACK to elspWTRYTs

0 Be SC; FDVA
ST DuBe Blifien O wposAd AR fidhe s inebielPER 42) | The
Q{a@@ EtatibA ﬁféty&ra@@ﬂMﬁﬂib NNGH w%ﬁ@h@ﬁbg?(smemdmé hﬁarhﬁtéetgt-w:se
S es e a r t

tnioative b JACE Rin 1hE sRbRRTamen B PetRed fah the
tcﬁﬁfbiﬁigh?ltW@mM@dsisltﬂ&nV\TRU4a| ong w tE the Al. [|0039] | f
e ned at, sfe t t t.
A, SarriFEis defermung 4 e O AR AP B =i ted
RAfAE hdReha @igalaturé tthi Sedeived ﬁNR mage bﬁﬁi@yﬂﬁﬂmbbﬂlhb&équlred
ransnitte

there is a preanbl

SN éP‘@eSS(‘Qtdé‘i?dH'ﬂfi“e i heer i P bR grdstetiotge caused by
RE&B ¥ Blat bR D&RetA Si g'nét%ké& Thi BasciBtionSdegBiditdtad. AGK for the
collision occurs_an

t he base st
tWERVMrse racpived SRE masts the 1%}%@%& % X‘gﬁ forégmﬂ@a&m
NACK DY @he IR SRR B0t BhéBtAdiNer ahNECKASENACHR! fofJ the
¥ transmt the NACK with th S|gnad\l;§§rﬁ?1 For 2§%HP
VTRYj vehose prepivedPNR dopppt sreet (stqpetl e base
%Eag;ﬂﬁit Ha§ d¥pube tiRe Bﬁéﬁﬁ&ﬁu%inérﬂ dr¥etheC ARNAN bh@FRdquency
system &0040 it i.s_determ ped at st 410

tchﬁ?Ct!@efPéthesW BUp¥ ﬁw@n'@fi Shdhoeetsdhe rrauirgd SHER-same
JOGARL Ur €.pj S%Il}g 51185 Blo¢R diaphin TRY WIRUBYO Wblich Bfllerhdifts the

required for successful decoding due to the near
foapceps obFigeros. | Thee IR A0Q indedescp BACH processor 502 and a

transmitter 504. The RACH processor 502 is configured to randomly select a
RACH subchannel among a plurality of available RACH subchannels and a
signature among a plurality of available signatures. The transmitter 504 is
configured to transmit a preamble using the selected signature via the selected
RACH subchannel at a predetermined or computed transmission power level.
The WTRU 500 may include a retransmission counter 506. The retransmission
counter 506 is for tracking the number of retransmissions of the preamble. The
retransmission counter 508 is initialized at transmission of a new preamble and

incremented each time the preamble is retransmitted. The transmitter 504
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cross-correl ati on between signatures. The base station
generates an ACK for the WRU whose recei ved SNR
neets the required SNR, (i.e., ACK for the signature
used by the WIRU), and does not generate either an ACK
or a NACK for the WRU whose recei ved SNR does not
neet the required SNR (step 414). The base station
B EATBM SrohiBlIeRANEIE tidtetteh BI3bioA BelitBes (6 dvkdigot@Rcked a
frequency correction for the WIRU whose recei ved SNR
reteansmisgon Byl red SNR [0041] Figure 5 is a bl ock

gioag]” am OF 8 R4 5106k b df BB SIBatisn §00Bwhiph RERISHents
ure 3. e WRU 500 i ncl udes a .RACH % %

mracest pERigHTe 4-efhesbase sigionraon Pé%se%,gr&ﬁmg’f?z‘?%t%c or 802
6RAGH &Eﬂéﬁq}r&&sm 802 M Ne ;iehRble &tec%@dz wiéﬁﬂgwée ko dtERRE

a plurality of avail abl'e. RACH subcha nela
rigwmile skt by o1 WARY 09 2yRAGTo| TRDAICE Bsciarmadds is

I&ﬁigﬁx&@%éﬂdein 2940 ithe WPRG WRUEH PrOarhblans Wetectd on the
reanbl e u3|ng*the sel ect ed S|%ﬁature via the selﬁ %&%
er

s e baserréation: 604 pawelse Bichidgedrapsmib RpTisTRIntro
Lh80s X BaliR aREWRdqueRYe l:ontro_fl@? 008 RUrR0 @résmyblé Metddele 602

retransm ssi on counter 506. he retransn ssi on
determines 3(Bthey theve ip ﬁ&)@kﬁfﬁ*@le ttlr?élsmﬁ#%l’y gpother WTRU on the

Lb&BI RECE PR el ﬁﬁ@tlﬁm@mrecesﬁ?%ml E&ids %ﬂ%mﬁﬁ' 'tl%ie is

counter 506 is initialized at transm ssi on of

po gzeasilde transmities snanether WARK an the selgeter) Rk Fbchgunel.
Gh4aRNSM tI‘BF gy anglg . JolveP Sk dol16F 60834 corifZutddrB edthpiite h R6wer

preanbl e on e retransm ssion counter 506 does
ndiusen@té:é@s orrapteceieshiparier bnvel of e preqmbleo ThehlH mrogesseyr

JB'SQ&&% tib ?%%@Bstﬁae%@%@ tho! WtI'R‘PﬁangQW‘MH @ ATR 8RO 1%

e proces ure 4. base station 600 includes
arq@smmmrd@leb@ﬁ e n@@ﬁagem@dt é!’hemre#gpefr@cfe%l@pcye@ntroller

EB§ lgg?qaigate% &Leéoﬁpmgé gqgﬁlng\%qﬁoﬁéd&ﬁéggoﬁ&tﬁﬁtbﬁ%d éh the

mrwﬁde oFhesAUCH processorf wmee@s the tiseing anshfraguengy egreectiprts
HERRPRERE R 4R A S8fEHiffind B 68}y The base

at'ion SO 1nclude a transmt pomer
deHIOIIeEn&@ﬁumand/or a timng and frequency

m%?] ol l'e " 60 8A m-leﬁ?od%rea%n‘gqgglﬁg g%&ﬁgﬁt@é n-@g u ﬁikq{mg! fian

er there anot her
\SCREDDIA mrelesmmarwtm@ystgmmmea amaa pasestation.

%&%essor .604 'ﬁ?engsét]?o% tﬁ%ﬁgdﬁggf b c'oﬁlprlsmg the step of the
WTRU randomly selecting a RACH subchannel among a plurality of available
RACH subchannels.

[0047] 3. The method of embodiment 2 comprising the step of the

WTRU randomly selecting a signature among a plurality of available signatures.
[0048] 4. The method of embodiment 3 comprising the step of the
WTRU transmitting a preamble using the selected signature via the selected
RACH subchannel at a transmission power level that is sufficient to guarantee

successful decoding of the preamble by the base station.
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no preanble transmtted by another WIRU on t he

sel ected RACH subchannel. [00431 The transmt power
controller 606 is configured to conpute a power

adj ust rent based on a received power |evel of the
preanbl e. The Al CH processor 604 sends the power
adjustnent to the WIRU along with the Al to adjust the
tfoegsym t QSOV\BrTh@\tﬁﬁth@f akHe amsshde pﬂlbbdlm'BhEs Ridpifagher

o R SRS B A el VRS

ST avallible SigehtuRELaRISHEO Av AR RATH stifvhahnels unggiden

s SRR n e 5 A bt

re%baééd@ﬁﬁh@@elfe&édﬁSCesm ng a contention-based

ﬁ@ 1l 0 uci o PR AR AR LU P RPATRB: 1 1 oy e

\R/ﬁgmetdwgama& aefﬂﬁﬁﬁll lsﬂiﬁﬁéionlcoﬁ%t_lw rdtzdmmmﬂletrsﬁﬁmsﬁﬁn toh€he
andon sel.ectin a,RA S cphanne n a

ml‘a@aﬁet e s e ranoRiReon SoTRR %%?acﬁgoaagfh%‘?"m“
TBfrafiBiht9thedreifible HritRRinshiBahPprieainble dnbieif tHeaptraisniilgon

WRU randonmy selecting a s ature anong a plurality
SPuRipR APesIol eéﬁe@ﬂ atraﬁré%smmfl@gﬂs&t 4. The method of

tom;n mte?w 3 cmn&mhe;tr%dlsw akhg aﬁiyeﬁf eile lbﬂl%odﬁﬂﬂfiﬂi 4-6, further
ransmtting a prea ing.the selected sig at u
PRPPRREs Hieo stendol FoecH WD HAABING & aefﬁlfsgﬁﬁ@% kBeek fefore
REMRIMiLSHES thdleainbles Whbieby SRRMWTRUGHRIsAHsERe preamble only if
successful decodi ng of  the_preanbl §§g¥ht he pase

dha tapsmission of tapypreambleris alloged prse © BFyistance pheck.

3\7r ol Mentgs  2- e fldtHda@F emBSIRIch 67 RerthdiQompeiRinglthé BRp of
RU sel ecting an ASC anpng a pl.urality of avail abl e

ABeN TRV avaiting foxig next radamacess ngrval &f e dranapiiss Rasithe

Sprfpzﬁﬁﬁl@%h& ARkRd bgéé&(iﬁh the Qersfdite Rhedihe ASCs wher eby
he WIRU sel ects the RACH subchannel and _ th

d?@ﬁ?&lt ur e$- basthe grethotk ag dperivedt pwc m[beéygeﬂlt% 4-8yfurther
Q':ﬁfn Pdir@Sthb @té}ﬁé‘.’f t8E phbestatibe dhdmidlitg 4he RAVIE kEhdhahRds to

initializes a retransm ssion counter at an
|d¢tqct‘ehemneamblﬁ ssion of the preanble, increnents the

M6dgH4NSM S9i ONTROMRER 0P ¥mBREnRAEH AlrthE: doBriéitiBYhe step of
the base station sending an Al to the WTRU on an AICH when a signature is
detected on the RACH, the Al being one of an ACK and a NACK.

[0055] 11. The method as in any of the embodiments 9-10, comprising
the step of the WTRU monitoring an AICH to detect an Al

[0056] 12. The method of embodiment 11 comprising the step of if an
ACK is detected, the WTRU sending a message part to the base station.

[0057] 13. Themethod as in any of the embodiments 10-12, wherein the
AICH is multiplexed with downlink shared control channel.
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retransmts the preanble, and transmts the preanble
only if the retransm ssion counter does not exceed a
retransmssion limt. [0051] 7. The nmethod as in any
of the enbodi ments 4-6, further conprising the step
of the WIRU perform ng a persistence check before
transm ssion of the preanble, whereby the WIRU

{0GH8E M t s 1the Theonatihbé aoinl anyiof thetdnsbodiraest sl 8- 48 ponpiising

HHEetBb SRR bissys oo YT PRE s s s P 1P pprted
bgrapother MOTRUien sheselated RACHWBthanael.i ng for a next

WRBERE) o T notmesioobitof ibedfpesh o Pyt 0f el thebase

ecttivk sepdiN® 3 AGK Jﬂﬁré’ﬁstnb @ekaftblé tramsnyitiefl by ARother WTRU on

furt conprising the step of the
ggb%e?%c%ﬁﬁrﬁ)‘hf g the RACH subchannel s to
sert t hee. pr éﬂféhhétho{i @9 ifdnylér.thd Baboditdeats ®15, comprising

A R ITAREMTERER A E

§b@étﬂte’{dé‘l©ft}fépzd@ﬁ@ﬁt ed on the RACH, the Al being one

NA OO 1, _The np a
Hosil."ond Soa dfempohimiert 19 g mrrRinkdne Sep bR Blee
YRR rgamm@mmww adﬁh@hhélﬂ t6lEHeeW TREM1Ghg with GROAT, %ereby

Th of  enmbodi nent . 1 i sing the step
%Wﬁ“guﬁ%fré&?’@ P°Wﬁé“¥é‘r%%‘%g‘ﬂﬁﬁsﬁ§e BAT §5§QQ’€ tﬁ%mwer
taagugﬁ@eﬂgase station. [0057] 13. The rret hod as in any

di nts 12, wherejn th Al CH i
fﬂﬂ {Zrm eﬁ ' rﬁﬁ ‘B%f\]}bﬂ‘ll ARin %rwgqfé e 8@99418%611&%%%@013&13“%
flm&ﬂoflﬂe bakl StaihRe pasing MtiRe £ fdyBeiyRodbdRRbased on

- onprising the step of the base station
@Pﬁ’l’“ leng whether there is a preanble transnmitted

mosa]n ot heygg, W' Rie @ibthbtEorembditadt RAGE fﬂéhfgftﬁé‘ aep ofthe base
[0059] 15. The, nmethod of enbodi msnt

rising
statign sending.the timing apd fregvense pRIrechion ko M’EEUHW %the
AD, WHed Wmmsm 416 tinfidg 8NP FRGhendl Brs@on {Ha&iming and
seI ecte RACH subc annel . %00601 16. The method as in
frrguesey etrEecligBodi nents 9- 15, conpri si ng

[0064] 20. The method as in any of the embodiments 9-19, comprising

the step of, if there is at least one preamble transmitted by another WTRU on the
selected RACH subchannel, the base station determining whether a signature
used in the preamble transmitted by another WTRU is the same to the selected
signature.

[0065] 21.  The method of embodiment 20 comprising the step of, if there
is at least one preamble transmitted by another WTRU on the selected RACH
subchannel, the base station sending a NACK to the WTRUs.

[0066] 22. Themethod as in any of the embodiments 14-21, comprising
the step of, if the signature used by another WTRU is different from the selected
signature, the base station sending an ACK to a WTRU whose SNR meets a
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the step of the base station conputing a power

adj ust nent based on a received power |evel of the

preanbl e. [0061] 17. The nethod of enbodi ment 16

conprising the step ofthe base station sending the

power adjustnment to the WIRU along with the Al,

whereby the WIRU adjusts transmt power |evel of the

rreqmangNRratndb@aénhgmthlhg tp e WETRUawlhass (SN tloes[ 10D Gidet the

r 1re Sﬁﬁt hod as in any of the enbodi nents 9-17,

Sﬂ% ing” the step of the base station conputing a

tDM6Ng an@3f r efihemethod of ersladdimenti?22Secthancontprizing the step of
0631..19. The

REE B faion biibhying = b Ve A5hAR5ne b 3R M pd ey lovel

tof ihenpreamdbllef of ehe MTRU whosectNR areetsothe requiedBNRong Wit h

t Al th d. f

s, e il ool B eRdiiales b B Bl SRS e

2Be ba'sl’eetati}iiﬂ‘seddlﬁg t}ierpoweyadjﬁsttdﬁﬁt ttbltb@Wl’Im.h twdefeby She WTRU

t er

SRR Fainis heFedltERothe eteae potkpats i bR B er aflBstaept

RAEB9] s ubcl2anneThe ibihob asin aiya)f 'tlmrend@tiﬁﬁmm 1694, whelrdinthe
ture ,used Jin.the fr

it t by .. .
Srbeham st is opictk e R e St AR faation in a
[BHphie dthe Peanitdé.nod of enbodi ment 20 conprising the
if t ' t ] t nbl
TG ¢ 28 by ook e fnof fhe SofEfPetissaas further
Sbing ‘fiam ehhe st&e ob dlse badeaitiation Somgutigs a tiAGHg hadtfh®muency

éﬂ’[’fg'%} et oy el i} G e e theypgauired

SNRat ur e used by anot her WIRU i s different fromthe

ted ure S i on sendln
ﬁ@ﬁf UZ% hﬂé@ﬁeegﬂ%ga e 3 &Rﬁww@ﬁ eaﬁathe base
seRibnRendia mertgntﬂg @d%ah%&ws&e@mh g tdfaﬁswmém&egwgh €he
e t hod of, enbodi. nent
f“qu’h g% &pﬁlﬂﬁ&ﬁ T tg’?‘é‘ﬁ a&lrﬁquﬁ‘én"éf Jage n@?‘éf‘?eo‘iﬁmmg and
q:@qvgéﬁdyr@grractmwer adj ust nent based on a recei ved power
[00725 28. The method as in any of the embodiments 11-27, further
comprising the step of, if no Al is detected, the WTRU waiting until a next

available random access interval to retransmit the preamble.

[0073] 29. The method as in any of the embodiments 11-28, further
comprising the step of, if a NACK is detected, the WTRU setting a backoff timer
to retransmit the preamble upon expiration of the backoff timer, wherein a
transmit power for retransmission of the preamble is not increased.

[0074] 30. The method of embodiment 29 wherein the backoff timer is
set to an integer multiple of 10 ms, which is randomly selected between
minimum and maximum backoff periods.

[0075] 31. The method of embodiment 30 wherein the minimum and

maximum backoff periods are set equal.
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of the preanble of the WIRU whose SNR neets the

requi red SNR. [0068] 24. The net hod of enbodi nent 23
further conprising the step of the base station

sendi ng the power adjustnment to the WIRU, whereby the
WRU adjusts transmt power |evel of the nessage part
based on the power adjustnent. [0069] 25. The net hod
geo7ep any saf the mehediofenbsditten?4) witezeiaithe hieimypnveerd
adj ust nent |np|C|tIy carried in resource

anpdean Ragk ?‘%P ArOFFHYR 28 r esponse to the preanbl e.

[56@777@] 2683Th 91‘}{83&8@1% asid éhyamzh@émwmmaenmmm the

25, further in e st of. the

SHaEH spiont pragieled BY Aiebntons bafaBE oL O e Ops fime
Rased on the preanble of the WIRU whose SNR neets the

required SNR. _[0071] .27, The nethod of

d¢ &zﬁll si n§4t helhampthgd as franyfLhe %‘P‘%ﬁ‘%"&ﬁn@n% ﬁ'g‘e’feﬁlé&e
tR A0 gsumnmﬁ CH#€ MeRn6D by & 1620 ohe sub&rERblcak dnduding
t he , . Whereby the WRU adj ustsg timng and frequency
b&%réb}tbb‘i’fsph‘éarflP’fﬁQ’f@r%trﬂGaS l‘i%erﬁi % correction. [0072]

ﬁ&ﬂt Eh € mété hodrigsSmethod by thé eﬁab@dlﬁﬁhﬁ) di Rﬁféi’éin khe 2ubcarrier
ur

r|S|n the ste f .no_, Al det e
thbeck\rens Qfm m%t%UPcagrﬁé Blo aviﬁll%?ﬁ lée aﬁmeag@é’g
'[Gé@i val 159 1 ermagmoa ab falf &QH@érﬁbo&ﬁgﬂﬁh #9 wheéhen the

od as in any of the enpodi ments 11-28,

er
&bﬁ:ﬁiﬂlsglpqhgnvﬂé alﬁfh@&neql by pt legstigmeRubcarries et é ea{l pge time
RiPA 164 ofle DAGKBRE cbdaTer Lo retransmit the
prea 3Eon explratlon of the backc{3 tine ﬁgfﬁ h
40081 ansmidtl- polka method agin et pghodimeptset- %ﬁ‘*é" ig the

fgarﬁ issi P RAR thel HABE Hloadible Hited@bhgle@f embodi ment
ereln the backoff tinmer is set to anlntg&{ey@gﬁhe

00821 pl e 8B. 10Thesmethefl @ in ans @ﬁ%fm@%ﬂ%@t%ﬁ
’ﬂ s@&mﬁgwmegmmw do&%ted&%'é]W@RU The

ment 30 wherein m ni num.a

rfae@sﬂm m b&8k of A WY wgccaﬁ%ng@ﬁmé%mw-baﬁa@ﬂ%%ﬁc% fan
WerPRiARH e REs SIRAERMN s7leiRifdiRg b WEIRU Bhdd BhsaRehtion.

[0084] 40. The WTRU of embodiment 39 comprising a RACH processor

configured to randomly select a RACH subchannel among a plurality of available
RACH subchannels and a signature among a plurality of available signatures.
[0085] 41, The WTRU of embodiment 40 comprising a transmitter
configured to transmit a preamble using the selected signature via the selected
RACH subchannel at a transmission power level that is sufficient to guarantee
successful decoding of the preamble by the base station.

[0086] 42. The WTRU as in any of the embodiments 40-41, wherein the
RACH processor is configured to select an ASC among a plurality of available
ASCs, the available signatures and the available RACH subchannels being given
for each of the ASCs, whereby the RACH processor selects the RACH subchannel
and the signatures based on the selected ASC.
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maxi mum backoff periods are set to zero. [0077] 33.
The nmethod as in any of the enbodi nents 1-32, wherein
the RACH subchannels are defined by at |east one
subcarrier over at |least one tine slot. 10078] 34.
The nethod as in any of the enbodi nents 1-32, wherein
the RACH subchannels are defined by at |east one
ﬂl@@c’lhr ri ef3.bl ddie WHBU adiimanyeof the embddimente #0-4ixomprisieg s

?e{ns % %6u1& fc;rI %Cl&hg ttﬁe[ ut lf?gr %retﬂ&%ﬁ&&o@gdof%e

I ment wherern®t carrier I's onhe
Bfeaalbdh swhetehy ethes troamitter tianswitsatie ardamdtde i adyl if the

f

FUBERRLEn QLA o S ERbed ¥ re B HRRRERE 1 Annel
§088def i nétl byhatWTRHsS imanmy dmbeanm(hmentsdo 43, whemit the
F\ggﬁéﬁgefscﬁjfﬁéon\ﬂg%%dgs g&&&?ﬁ ﬁ&gls %%Ickzgef%fegranfmssmn
df 3@ presmeblej Whelhaby the almsamsserdmaqmmm tHecpwehmble drip if the

d 8 The net as in
BraggHEL]?ﬁ °§t g&&lﬁfer@ nﬁ “féiba% Wher e 9%%“&{1?6 %sglf ssi Ion
W@\%&} | evéd. ofl‘hb h@TRlE aofbihe  érabaiinpnit dd Whetehe thd MACH
Perlr Mt ol e SndRi R R e R R of the
plyeanﬂ)iha iis mot alhbvv@l leasWil Gl tleenpbraisteasecketlat i on. [ 0084]

Th i_ment 3 0
g) 900 esg or ﬁ?’egﬁm@g ap & Eggﬁ ‘ggé &s né‘%’?t gogﬁg:hemm the
RABHmcmboranmngl 2apAICHIto tytecf areAbariddehds a R4 ge part to
h ature anong a plurality of
gr\?q’%lsgg‘i%gmg ‘%@@% dee tﬁérss] 21. The WIRU of
pobtdi nend7.40 'Ithen‘lwlrfatr nef anﬂ)bdmﬁﬁtl ' t4fegwher®mf ithe!r &ICH Ois
t t € ,USi sel ected signature via
Pﬁ@n@‘g chYaiE ﬂb ; ‘ﬂ%ﬁ%’é’f i:t r ansm933| on power
10692l t ha48.i ST&EWTRUGEHndg@o@ﬂfﬂe@iﬁodﬁlerﬁme’ﬁmi'em ifno
anbl e t, se statio
A5 SR BT et Fraiichan met evafib FALH o
nwmymmmﬂnthmeéMMHd processor is configured to select an
f abl ASCs, th .

Q05 abr o S SR antn DU pghaenk S, comprising a

Isdehofn aﬁmt svhofibRdf @i NACOK klet@bad) thé RATH @&Q‘éssowaarsam

th ocessor,. sel ects. t he RACH subchann
bacﬁo t1mer%o retransmit ghe preambfe upon e\pn'atlijon ofatﬂ %ackoff timer,

wherein a transmit power for retransmission of the preamble is not increased.
[0094] 50. The WTRU of embodiments 49 wherein the backoff timer is
set to an integer multiple of 10 ms, which is randomly selected between
minimum and maximum backoff periods.

[0095] 51. The WTRU of embodiment 50 wherein the minimum and
maximum backoff periods are set equal.

[0096] 52. The WTRU of embodiment 50 wherein the minimum and

maximum backoff periods are set to zero.
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and the signatures based on the selected ASC. -14
[0087] 43. The WIRU as in any of the enbodi nents

40- 42, conprising a retransm ssion counter for
tracki ng the nunber of retransm ssions of the
preanbl e, whereby the transmtter transmts the
preanble only if the retransm ssion counter does not

€0098kd a 158t r e WEBU@a in ami of the @olglimauts 39158, wireeindhe
AR Yurhaddbfs %%Qﬁhé@rgﬁﬁlé&t 6; s Bvd R 16 A@ﬁ%ﬁme

processor i's c to performa persistence check
Islretore transm ssion of the preanble, whereby the

ﬁd@gg m 5L tr T?l%%ﬂi‘ﬁé aE Qr?n%xﬁr &%ﬂé" t‘ﬁ)oc&%x f39tﬁgewherehn the

ransmi ssion o reanbl’e i s ase
B&CE stlehepnah @tk defm@gm atlkpastTbee WitRarmdr blhek including a

SIRAR TR Ul A BLE) S ILE o iH. SR OCeSSOr waits for a

om access interv e transmni ssion of the
[oeehbl e 5% ndhedV TRUefehbsiadentb4wierginthé sbemuier block is

& h e&t? dlL 9}%%9%]05 i)garrv\zﬁ by\@]gyn?é lécg%u%%aﬁﬁ§ block.

ocessor
[ﬁﬁ)ﬂD@]or s & ArItBleIW’bRHats ecényeof thd erabrdiments 9% 2meksragghe

t S | e .
REFE AR B0ae iefh ars alabdss Bl Al 0 Bt ong ime
Blet withlattﬂq:als’eoamhpmatdmgjcmal [ nk shared control channel.

) 48g, V\W&H3 S kN . T .

EP% qﬂﬁ vvher ei ﬁhl P HO - CAMT ‘larg’p%é Je%l{’l(tehgl,l S%% q%ﬁemm the
hraasaission poaet kevelnf the preamkle iapeadeteningnddACH t 0

nsmi,th 0 as, i n.
[RY0A0° et R EEER o5 ip e dhegtentd Hipsr Phorlincié
waasmizyion fpo@eNACH of thed@eambleds cmhpntazl\ﬁyltm waRi&or sets

back f tiner transm.t th
IodTpneT ofF-of MifRee praeh i riRRe oiferflon e patf
ﬁaweihlsfmns e tahaREARINMA owireless bempuaratibe sysgemoincluding a
m@ g EL% ‘E# 50. The WIRU of enbodi nents 49

PR pfoas f tinmer is set to an integer
foello4ipl e 6€0. 1Qhewasebtiatibn iofembotiioehy 5% edmpitisids batrewable

ni.mum and Xi,mum backof erio
PRt Pon B Pt BBl R R B AR & RACH.
[00105] 61. The base station of embodiment 60 comprising an AICH
processor configured to send an Al via an AICH to the WIRU when a preamble is
detected on the RACH, the Al being one of an CK and a NACK.
[00106] 62. The base station as in any of the embodiments 60-61, wherein
the preamble detector determines whether there is a preamble transmitted by
another WTRU on the selected RACH subchannel and the AICH processor sends
an ACK if there is no preamble transmitted by another WTRU on the selected
RACH subchannel.
[00107] 63. The base station as in any of the embodiments 60-62,
comprising a transmit power controller configured to compute a power

adjustment based on a received power level of the preamble, wherein the AICH
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maxi mum backoff periods are set equal. [0096] 52. The
WRU of enbodi nent 50 wherein the m nimum and maxi mum
backof f periods are set to zero. -15 [0097] 53. The
WRU as in any of the enbodi nents 39-52, wherein the
RACH subchannel s are defined by at |east one
subcarrier over at least one tinme slot. [0098] 54.

" ftegesediRignds the pawer adjustiment b dhe NEFRY «3d-the WERE adjusts

b P BB R PR el bl e B PRTEERL, o1
©0a08lat | @hst Thadbase rsatidrobf ephod@ientH3 Theraiu TRe) pfver
' . ) I I - ' . .[.S; f
SRR LRI N RSARLh By RS
toutbe preandrlebl ock. [ 00100] 56. The WIRU as in any of

[oBFogimPOdiseNirg, 3922 oMHCLE T LRP or RACHLSURGNAND Yoses,
re ‘defined by at T éast one subcarrier over a east
omeprisinga tisling and fréyuatcy centllarenfigredi@icoypyieddiming and
001011 57...Th RU.as _in f t.he e i
RS eqbfaetipn Bostl oo e picir @l sterif By FRATpRERA:Py sonas
{recidmbigearidsirpquedet esrmdchienl to IO TIRU 2Rng Wich ViR, andithe
f th nmbodi ment.s 41-5 erei;n th
L aobidie, FERBEA Edatens? hankl Sk, Mg ang Bepuspey
&yrdctien WTRU. [ 00103] 59. A base station for processing

BROIE % o 288 whn ARiEEE in' SOLREIES, BiiblRertl 0-65,
M?i&‘dilﬁ lilfd:hérd;ﬁ SElgeSf:b&fnie ?:ﬂ:air?]lﬂ@ ;ﬁ&ﬁxgﬁﬁe;odl EeSfmlOleD?B;éV ERthnCthe
e RALEP peaned T8 'ieifd BRERR Tt Senls b detopmipe
WhetheRASiEhatur &5 5 tielpreaihicle basemittedibyanotbler BRI lis s2mnt
o 10 gt cicha e Sl R4 AITH meftsbtihd® s RaBRYS 2

WaRild. ed on the RACH, the Al being one of an CK and a

[00106] .62, The base stat.ion n_an f the
BREDN: rerits 6ahE bas e o mR e AR r G e fenature
AR EBYTaNEtheMWETIRIE s tdifféreént Sroth fhecsdlbdtel bigaature, thedATGH
processor sends an ACK to a WTRU whose SNR meets a required SNR and
sending nothing to a WTRU whose SNR does not meet the required SNR.

[00112] 68. The base station of embodiment 67 comprising a transmit

power controller configured to compute a power adjustment based on a received
power level of the preamble of the WTRU whose SNR meets the required SNR,
wherein the AICH processor sends the power adjustment to the WTRU along
with the Al, and the WTRU adjusts transmit power level of the message part
based on the power adjustment.

[00113] 69. The base station as in any of the embodiment 67-68,
comprising a timing and frequency controller configured to compute a timing and
frequency correction based on the preamble of the WTRU whose SNR meets the

required SNR, wherein the AICH processor sends the timing and frequency
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anot her WIRU on t he sel ected RACH subchannel and the
Al CH processor sends an ACK if there is no preanble
transmtted by another WIRU on the sel ected RACH
subchannel . [00107] 63. The base station as in any of
t he enbodi nents 60-62, conprising a transmt power
controller configured to conpute a power adjustnent
tb@ﬁ@d;idiﬂtoﬁbhé SCERV etbngoviel tHeeAk landfthé mrﬁn @djustsatiming and
erein the Al .-16 pr.ocessor sends the power
ggﬁ%{‘we‘i P %‘_Flet‘WﬁlﬁngﬁffqPﬁ‘é"y WIRECAH usts  transnit
ovEr4] | evel, of ThdwseEatiagss inany ofths estbetimehts Gi@8pwherein

S0 3OSk B FISBRE  BLL

i[opli5¢i t | AlgRGEh €Kk feRtures abd eRnithtO6rathe @lesent Riventisroare

in a_respqnse _to_ th reaml e. [00109], 65,. The S
Seggrikgf i, thejprefarred wg?Cﬂ@eB BaptisHar cgigbmations, Sach Todture
(bQTHfPéﬂléﬂt en deldstd Ahnd ﬁﬁitﬁdﬁewma E&attredlandrelements of the
configured to conpyte a timng and frequenc

SPeER FRRodmesE B YaHPus Ferbippton b1 & O oprdgptures
RIS Hdtts SURE presbhfinkentidhg and frequency correction
to the WIRU along with the Al, and the WRU adjusts
timng and frequency based on the timng and frequency
correction. [001101 66. The base station as in any of

t he enbodi nents 60-65, wherein, if there is at |east
one preanble transmtted by another WIRU on t he

sel ect ed RACH subchannel, the preanble detector is
configured to determ ne whether a signature used in
the preanble transmitted by another WIRU is sane to
the selected signature and if so, the RI CH processor
sends a NACK to the WRUs. [001111 67. The base
station of enbodi nent 66 wherein, if the signature
used by another WIRU is different fromthe sel ected
signature, the AICH processor sends an ACK to a WIRU
whose SNR neets a required SNR and sending nothing to
a WIRU whose SNR does not neet the required SNR
[00112] 68. The base station of enbodi nent 67
conprising a transmt
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power controller configured to conpute a power

adj ust nent based on a received power |evel of the
preanbl e of the WIRU whose SNR neets the required SNR
wherein the AICH processor sends the power adjustnment
to the WIRU along with the Al, and the WIRU adj usts
transmt power |evel of Qﬁ%g sage part based on the
power adj ustment. [00113] he base station as in
dﬁ?aﬁ$ckﬁ@3@ﬁ%odlnent 67-68, conprising a tinmng and

and T eqamarib gl bier gk il Sibn FTBM S esh (S M)
\mlmbe%hmmmRaMmtsssstemmch@mg aewlrsfﬁs tmﬂet/recuhe unit
corr ectilggiﬁaqtB %ret%%‘s\‘; Lﬁﬁ Béi 591 %fﬁggﬁer%ﬁye 'btaﬁed SRR
adndemm cheﬁmhﬁgnawﬁACﬂ-DeﬂumyOd)mmgt he t i M ng and

fr equgfd TR?erﬁ%ﬂagrrE 1&&9&%#@9 su cjﬂgngﬁsa%%(ﬁ\ t | 190 lfct‘% of

in any of the e ereln
rvhidalpe BASH svkchamiwbnl | nk shared control channel

[ 001 1&113 Ve'k‘km g@oxﬁl&%gfe?%%é& & g-%ﬁé}ge g&?xﬁg nt ﬁ'zrglfltlyroe avaﬂable

present |nven I on
sigmetlivesind i n particul ar conbinati ons, each feature

I I h h .
o BSPREAR R NSE BRSPS famnote e
iselectad RS sohdhanaeh abres tmmmlssmon wiotvho ldvebthat lis seffitianiet
th ' {i -18 CLAI NS
%%a%k%e@ée%ﬁf@é decogln ?]ﬁﬁ pgeémﬁl%q)érl tgg Pﬁeeﬁ%aifl% quency

division nmultiple access ( SC FDMA) W rel ess

com*mén catIJh e%ly{osdt almci éFdh ngga W. I.el ess

transtit/recelve u F1Pise station, a
rret h ohdhe fWTRbchBmang gnaaccem kerideainsh 4480) apbhg K phiza[iftom

AEEEs SRCENER hlenid simat e Hhe ST ns BAGH folroanee

bémgagmeﬂ & %M&Mh@ﬁ)@,ﬂ%bﬁbytﬂh@ WIRU salecks _nﬂhy RACH
‘g’gll)c%g%rlnﬁ%nﬁ t}Sle glgggtlillrrees base&1 gn &ep seyecg dI AQ/C.O]C aval | abl e

3. The method of claim 1 wherein the WTRU initializes a
retransmission counter at an initial transmission of the preamble, increments the
retransmission counter by one each time the WTRU retransmits the preamble,
and transmits the preamble only if the retransmission counter does not exceed a

retransmission limit.

4. The method of claim 1 further comprising:
the WTRU performing a persistence check before transmission of the
preamble, whereby the WTRU transmits the preamble only if the transmission of

the preamble is allowed based on the persistence check.
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signatures; and the WIRU transmtting a preanbl e using
the selected signature via the selected RACH
subchannel at a transni ssion power level that is
sufficient to guarantee successful decoding of the
preambl e by the base station. 2. The nethod of claim1l
further c P £ ol MR S@Sfidifg an access
service_class (/ anong a plurality of available
ASCs ,the WEIRLY wiaitins for sheptaendoasacsens inteevadifihe tapnsanispienof
BHARARDR | AR aPaYE orf Do fBAGHeRMe hB&, ASCS, wher eby
t Eﬁgengggaghe%%¥§§ g&bchaﬁngf and the
signatures based on the selected ASC. 3. The net hod of
claiml [ R4 A b .ﬁﬁgﬁ retransm ssion
coun?%r g?ﬁ%ﬁwpﬁﬁpﬁgﬁ%agghgﬁ%sg#%n oggthe reanbl e,

i ncr dhebase station manitozing fhesRACH selrhanesls inyetaskthe prepmble;

time (06, Bi'éld'rﬁes;eﬁlﬁ{?%{%?% ﬁi@ﬁioﬁri&ﬁg{he%l) Nile WADS Thba

t he preanbl e on etransm ssion counter does
acpuistioeadiatorichanh SHCIDivdenlaisignatuce is detectederhibe ReCH,
ai S Urthege. conpr : VIR, r o .
%léar é"‘lms éIﬁ% eotnlc% h{;efc& gg%%‘?ée %tgl?ﬂéohggﬁigs& oiﬁ R%P fl? h&éﬂd‘% Regative
pelmawhddgemente™NAGKY he WIRU transnmits the preanble only
if ot 1. S J | | oned based

hEe WAHS o%?éo%ﬁg %’é éakxb@ﬁfgfege%[% glna;i}ﬁ

on the persistence od of claim4
f ur t itan &&itpis detagtedt the VITRU semidinigng niessage peat to thenbasm
CEESS interval if the transmi ssion of the preanble
I's not allowed based on the persistence check. 6. The
nmet hod of claim 1 further conprising: the base station
noni tori ng, t he bchannel s N :
pr ean7‘gl e; Qh? RO 8 s%,)'féé ion %gléeﬁ%itt%% qs‘gtr?%g%sq%@tllgl%eﬁi with
dovelnlireid shrarédéontitobchdmellTRU on an acqui sition
i ndi cat or channel (Al CH) when a signature is detected
on the RACH, the Al being one of a positive
ackn@duM edfhremiethodACklaiaduethamegaiprising:acknowl edgenent

Sarl?dA C@xé bgsg%tﬂﬁ%e%%igpt{gi wqgetﬁ‘er{' tﬁ‘ér(ej{'s g re%%{befg Eraﬁpmlﬁe:d by
another WTRU on the selected RACH subchannel; and

the base station sending an ACK if there is no preamble transmitted by
another WTRU on the selected RACH subchannel.

9. The method of claim 8 further comprising:

the base station computing a power adjustment based on a received power
level of the preamble; and

the base station sending the power adjustment to the WTRU along with
the AI, whereby the WTRU adjusts transmit power level of the message part

based on the power adjustment.
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if an ACK is detected, the WIRU sendi ng a nessage part
to the base station. 7. The nethod of claim6 wherein
the AICH is multiplexed with downlink shared control
channel . 8. The nethod of claim®6 further conprising:
the base station determ ning whether there is a

preanj| e ansmj tted by .another WIRU on the sel ected
RACH 'bchgﬁﬁﬁr&mda?’fﬁlal‘%éﬁﬁ T SR8 sendi ng an ACK

i Tt hpedadestaordoaRibing attinding Ahd fregudiyy carutibebaséd Bikhe
on ”}ﬁ sel.ected RACH subchannel. 9. The net hod of

PFesRY Ar t her conprising: the base station conputing
a pPOoWaE basl sistidEshdRaIRetifingdaddfeaiuete) cofrastion th EheeWTRU

the pr.eanble; and the fation sendLng the power
alipabifioine Al BeTebx ey LG A oAt HRing B RESuHErERy o the
VWERLL aflil BebSerch apgsitionpover | evel of the nessage part
based on the power adjustnent. -20 10. The met hod of

claim8 further conprising: the base station conputing
a timmng andddtRERIMmE ket tdipased on the

preanhl e; and the base station sendi g)g{ thel%t |\p)lqg% ancl1
f r equERRSre dnrt least one pigamRle tranitted Dy pnRihey qn the
whiedted RACHE stltRbhmdl] thetbasé btatios deftemiding warther Rasathton
the  timng and frequency correction. 11. The t hod
yredindhapreamble trapseiipgdhyangther WIRY 43 thejsamgto the sefected
9id8aflirEadHA € transnitted by another WIRU on the

sel ect ed RACH subchanne|, the base station determ ning
whet HEFO, sheshagestation sepding & NACKdo She Wrllites-t r ansmi t t ed
by another WIRU is the sane to the sel ected

signature; and if so, the base station sending a NACK
to the- Wiikle method ofp TR SORRRTISING' 11 f ur t her

conprik $hd'Gignature used by another WTRU is different from the selected
signature, the base station sending an ACK to a WTRU whose signal-to-noise
ratio (SNR) meets a required SNR and sending nothing to a WTRU whose SNR
does not meet the required SNR.

13. The method of claim 12 further comprising:

the base station computing a power adjustment based on a received power
level of the preamble of the WTRU whose SNR meets the required SNR; and

the base station sending the power adjustment to the WTRU, whereby the
WTRU adjusts transmit power level of the message part based on the power

adjustment.

14. The method of claim 13 wherein the power adjustment is implicitly

carried in resource allocation information in a response to the preamble.

15. The method of claim 12 further comprising:
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if the signature used by another WIRU i s different
fromthe selected signature, the base station sending
an ACK to a WIRU whose signal-to-noise ratio (SNR)
nmeets a required SNR and sending nothing to a WIRU
whose SNR does not neet the required SNR. 13. The

met hod of claim 12 further conprising: the bhase

st at itBpbewmARrgRUHBGR HmiBg Aad ﬁemen@a@wcw hpsed on the

f)f‘e%ﬁib\l@& tROVEIRU W6d SRR théRs BicsRiRik61 SNR! Bgd WIRU
whose SNR neets the required SNR, and the base

st at ithabasestativg sepding ébeeﬁamam angrpgpency somertiopfiihe WIRU
WREE GRth thB&1 \M{%mgﬂtgy SIPRY LRSIt imiRO ¥R fr&ﬁiéﬁ!:y marsea &?the

message_part base n the power adjustnent.

peYng andreqyelcyrorsechiiBr ei n t he power adj ust rrent |s
inplicitly carried in resource allocation information
in a response to the preanble. 15. The nmethod of claim
12 f 6t heFhemaihodof plgim 6.fpntheneomyaisgngst at i on conputi ng

ati e
L A00 QU ARY S ene e o

agressinterbalde refransngh theeprepmble: he timi ng and frequency
correction to the WIRU along with the A, whereby the
WRU adj usts timng and frequency based on the timng
and flfequéhrinethodroé clain 6. funtber cmprisingiod of claim 6

furt Q{EA: NE&@‘WF héﬂe@tgd thb W‘%ﬂ’?‘g?tltﬁgg gﬁ&tfﬁ%meltéage YRt the

maltlng unti a next ava om access | nterva
pmaménﬂer apanexpitation wf dherbhekofftimerT nhenein rotrapsmis ngiver éor

{ ﬁﬁss‘f&b i&%ﬁbﬂmbhé isthobfi{cledssq det ected, the WIRU

I'ng a timer to retransmit the preanble
upon exp| rat| on of the backoff timer, wherein a

transl 0 g.aigtg '
not | ncr eas etlgo? %gﬁﬁng?ﬁg%d&afn ﬁ'leqitar%k%t erei r?ﬁtt?]zan
indeden iultipleef 10sms ewhitlp israndomiesmecterlibetivebr nuhing@m med
%%r%uﬁgé%ﬁfgq%yoxsse' ected bet ween m ni nrum and

maxi mum peri ods.

19. The method of claim 18 wherein the minimum and maximum

backoff periods are set equal.

20. The method of claim 18 wherein the minimum and maximum

backoff periods are set to zero.

21. The method of claim 1 wherein the RACH subchannels are defined

by at least one subcarrier over at least one time slot.

22. The method of claim 1 wherein the RACH subchannels are defined
by at least one subcarrier block including a plurality of subcarriers over at least

one time slot.
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19. The nethod of claim 18 wherein the m ni nrum and
maxi mum backoff periods are set equal. 20. The nethod
of claim 18 wherein the m ni num and maxi nrum backoff
periods are set to zero. 21. The nethod of claiml
wherei n the RACH subchannel s are defined by at | east
one subcarrier over at |least one_tinme slot,. 22. The

met héd of Thel mpthod ofigieingiZ¢ Yhrremaidbn siberikigh hlack igpre of 2
HEHLAEA sub¥arder bRRE hn@ Ao aHBEPIIbe AP bRk, | ncl uding a

plurality of subcarriers over at |east one tine slot.
-22 23. The nmethod of claim 22 wherein the subcarrier

bl ockyi s memaho@ofc@alﬁifwﬁ&teﬁﬁth%mm EilSdhaRh&s kreatfinad

| ocal i zed subcarrier blo he nmet hod of claim.1
hstrddeash onm@mﬁrw@ee&émé pre *ame SBPé piitheat leasy ong spreadipe
(?gg subcarrier over at |east one tine slot with at
east one spreading code. 25. The nethod of claim1
wherein the transm ssion power |evel of the preanble

i's phgdet@iJThagsdd o@n@almTf‘%hQﬁﬁrhﬁQ t?énsﬁh@l n%ovsyt‘ﬂ ®dvRl 6F the

the transm ssion power |evel of the preanble is
nresmpbledel prodetemminglRU. 27. In a single carrier
frequency division nultiple access (SC-FDVMA) wirel ess
conmmuni cation systemincluding a wreless

t r an86d t /Theownethed oflaim 1 wiggjn thedranspriswonspaytardeyel of the
enti on-based uplink random
%%%%%%q% éfggEfKﬁﬁ?ﬁe WIRU conprising: a RACH

processor configured to randomy sel ect a EACH

subc 29 NGy 4 QH%@ Qaﬁ‘nﬁ'l ﬂJJqSlLahéyydﬁ{smﬂvrﬁhitfblPé aﬁc&%% -FDMA)

subchanne a Si gnat re anong a )/
wirelessa Mmmgngataom rsgstema irplueding an smedese rtreeampit/genetvg woit

Wgﬁ‘gg} d ggéﬁ%ﬁh u%%{]%te@e c%%sﬁfgta?gontéﬁt@dhaﬁéé%& hﬁk

at a transm ssion
Hagdeh acdeas chanmebUAGID), St WIRUWeommaidieg: successfu I

deco g.i ﬁ‘&cﬁf pr%&%s&rc%ﬁﬂghr%d t% ﬁh&oxgﬁﬁ&l&% gt RR@H subchannel

among a plurality of available RACH subchannels and a signature among a
plurality of available signatures; and

a transmitter configured to transmit a preamble using the selected
signature via the selected RACH subchannel at a transmiss‘ion power level that

is sufficient to guarantee successful decoding of the preamble by the base station.

28, The WTRU of claim 27 wherein the RACH processor is configured to
select an access service class (ASC) among a plurality of available ASCs, the
available signatures and the available RACH subchannels being given for each of
the ASCs, whereby the RACH processor selects the RACH subchannel and the
signatures based on the selected ASC.

29. The WTRU of claim 27 further comprises:
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28. The WIRU of claim 27 wherein the RACH processor is
configured to select an access service class (ASQC
anong a plurality of available ASCs, the available
signatures and the avail abl e RACH subchannel s bei ng
given for each of the ASCs, whereby the RACH
processor selects the RACH subchannel and the, |
si gnaretrensmissien commterfer tsagkingthgnymber of tetrapsmisgiorg e
@leginme_g Twh&eb Sfhe CAARELIRS trandiitd thRl bAASIHIS IndP if the
ounter for tracking the nunber of retransm ssions of
relteansppissiopsiounteydeqsalsy exgeed o ratrapsmpisgen timdhsi t s t he
preanble only if the retransm ssion counter does not
exceed a retransmssion limt. 30. The WIRU of c] ai m

27 wi%ér ei Phe WERRIGajm 38 sdwenin the Rfri pensessar is gonfigured to
&%Jr%{fg@rs%gén%b Sh&RGRrHD ek REkRM O th@PRAbH, Whetdby! the

I ea erebK the transmtter transmts the
fthe

tresmitten tramstpitsithe preamblmenty ifdhe fragsmissionnf dhgypreamble is
o st ence check. 31. The WIRU
%kdv&‘ﬁ%‘%ﬁ@%?%&%ﬁlﬁﬁ{lﬁ%%* processor waits for a

next random access interval if the transm ssion of
the prea ' | hA@A phdiesBRk SikSHLN Skt
chec%}'32f$§%2§%&§§?%§93gpg%ﬁ?§§§3herePn tﬁe RACH
randowsascess ingRivedifshetranswigsion iof theprearable it aat adlaypg based
Sﬂh@eéi&egget&%k an acquisition indicator (Al) and

sen a nessage part to the base station if a positive
acknow edgenent (ACK) is detected. 33. The WIRU of
cl ai g,32 whege j | 20l oW it
down I@lzh K rgﬂ%\r e c%ﬁ‘?ﬁ% 9?#&%%‘%# %ﬁ%ﬁk@?@o\%g%{% of claim
A@uididoreindidatorrbanel (S1QFBtte detedt an aeyuishidyn indicabw{Abrand

waits until a [ . ] :
PGS R By i the B LRI T b B BRI &
Octettodf timer, whereby if a NACK is detected, the
RACH processor sets the backoff timer to retransmt

the preanble upon expiration of the backoff tiner,
wher &3n aThe AERUtof pinier 32 ovhereinttha QS &4 omligplexddewith

Rream! & 1.8y Dokrol RSASAEEd-

34. The WTRU of claim 32 wherein if no Al is detected, the RACH

processor waits until a next available RACH to retransmit the preamble.

385. The WTRU of claim 32 further comprises a backoff timer, whereby if
a NACK is detected, the RACH processor sets the backoff timer to retransmit the
preamble upon expiration of the backoff timer, wherein a transmit power for

retransmission of the preamble is not increased.

24.



-24 36. The WIRU of claim 35 wherein the backoff tiner
is set to an integer nultiple of 10 ins, which is
random y sel ected between m ni mum and maxi nrum backof f
periods. 37. The WIRU of claim 36 wherein the m ni mum
and maxi mum backoff periods are set equal. 38. The
WRU of claim 36 wherein the m ni mum and nmaxi mum |
backo¥s  Bbe WIRU efctaimel5 whereip the baploff fipmer igppi josp integer
£ i ple 3 10MBSPhibh I 18nMAGH selebe A BARRLS nBh SR hhd 8fhxidYm
at l'east one subcarrier over at |east one tine slot.
hackoffiperipfRU of cl ai m 27 wherein the RACH subchannel s
are defined by at | east one subcarrier block

including a plurality of subcarriers over at |east

one t3Te SheW. Rllofclm@ 3frerein therainipan apf pasimuphackoff
Ik €&t hgpk is one of a distributed subcarrier
g%g lé é% ocal i zed subcarrier block. 42. The WIRU
of cIa|n127 wherei n t he RACH subchannel s are defi ned
by atsg, €aghe MRS HALAEE WheRiPthcThinh @ and BudiniR bALIRKT
with at | east one spreading code. 43. The WRU of
péridds 827 seftterzeton t he transmni ssion povver | evel of the
preanble is predeterm ned. 44. The WIRU of cl ai m 27

wherein the transm ssion power |evel of the preanble
i s coiput Ede IR of lim 27 wiggeindhe RACH sibelgrmelsare flefined

b seHaREna Lk aLaP TRl I ben Ao L SC FOMY Wi rel ess

muni cation systemincluding a wrel ess
transn1t/rece|ve unit (WRU) and a base station,

base 4%t at ‘(I:‘gg gf’ﬁ{%ﬁf c?ﬁ%%x%%r&?'ﬂx@ﬁkbmlﬂﬁﬁ%e#q Eﬁgﬁned

random ac ransm ssi ons

by at least apespbéasriegblaclindadinge nletadity off subcarfriepiovetat least
ggégﬁksﬁmpreanble transmtted by a WRU on a RACH;

and )

41. The WTRU of claim 40 wherein the subcarrier block is one of a

distributed subcarrier block and a localized subcarrier block.

42. The WTRU of claim 27 wherein the RACH subchannels are defined
by at least one subcarrier over at least one time slot with at least one spreading
code. l-
43. The WTRU of claim 27 wherein the transmission power level of the

preamble is predetermined.

44. The WTRU of claim 27 wherein the transmission power level of the
preamble is computed by the WTRU.
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an acquisition indicator channel (Al CH) processor
configured to send an acquisition indicator (A) via
an AICH to the WIRU when a preanble is detected on
the RACH, the Al being one of a positive

acknow edgenment (ACK) and a negative acknow edgenent
(NACK). 46. The base station of claimd45 wherejn the
pr earffl e Hee sl carden Eeqnepssdigiriamapltinie peceps(SE-FDMA)
Qﬁl%?égplc%ﬂlﬁﬁ‘&@ioht tew iRA04IRLTa WiklibRNirhHemitFEleBfe! afit

CH subchannel and the Al CH processor sends an ACK i f

N«E@Rbﬂ prd @ basestatiopph ba@ﬁa&wf?&%@ebvn%%ﬁ%wnwm ypkink
oREA &S %Halﬁﬁﬂk&@ﬁ?ﬁ%ﬁﬁﬁissmnﬁ the BAR B Shipristy: of

alm 46 further conpri sing: transm t ;Bower
cont reopreatbiof¢tpesor e@flg@resiowpftﬁtectaa prorEble ansmitiad by a
hasas o9 madEcaigred pover |evel of the prearrbl €,
wherern the Al CH processor sends the power adjustnent
to tHa thdndn@towmr@ujﬁl%@ PEQCAPEORCOn to sepdap
%{]qéﬁgggomﬁﬁgaﬁ‘ (RB ng Qﬁ&ﬁﬁi ik DErog %@n @‘i& A BIBR etetRd

se station o alm 47 wherein power

ol jthwes RAGHHE, the Al hemg ene pa pasitive acklwwﬂ@g@me% (ACK) and a
t k) a response to the preanble.

%gla‘t?{%ﬁ lﬂ%ﬂw‘hgﬁg{aatl on o )::]I aim46 further conprising: a

tim ng and frequency controller configured to conpute

at | @g\% babd S C%‘ Eaﬁﬂ']eﬁ LARrBASaL Bﬂaaﬁﬂﬁe detector

pr ea erein t rocessor sends timng
dﬂdxmmq wénﬁyel ¢lare éca pmmhie transitid byl aveghari WHEDn the

%lect ﬂAbFlﬁsub{:@anW%& %@J{ggﬁ}&éé&&%eﬁ&dar{ AGRUPHeYe is r1]10

I'mng an quency correction. 50. The
bresenbid aranemited bylaaothes 8VINRE oaithe sdlectere RAClesubehanaed t
one preanble transmtted by another WIRU on the
sel ected RACH subchannel, the preanble detector is
conf i4§ur eth¢ basdetation af elaheibferther @ingnésing:e used in
t he e tr ans h
he LRl Db ER S Ok B o
Baved Inaa M@Ked poWéxeleVﬂI Rfishe preambld evlisaaiv the AL CHrprodessor

sen%s @xeslgowvgll %&ﬁs Tndnt tct) \lj"l% Vﬁ‘lgﬁ%& ke \,ﬁ‘ﬁ% &Xusts transmit power

level of the message part based on the power adjustment.

48. The base station of claim 47 wherein the power adjustment is
implicitly carried in resource allocation information in a response to the

preamble.

49, The base station of claim 46 further comprising:
a timing and frequency controller configured to compute a timing and
frequency correction based on the preamble, wherein the AICH processor sends

the timing and frequency correction to the WTRU along with the Al, and the
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another WIRU is different fromthe sel ected signature,
the Al CH processor sends an ACK to a WIRU whose
signal -to-noise ratio (SNR) neets a required SNR and
sendi ng nothing to a WIRU whose SNR does not neet the
required SNR 52. The base station of claim51 further
conprising: a transmt power controller configured to
DO et ioaing ot Sremency. hRgs@ oo fhen ISR | APEITTBRNRRY
L&y&hioRf the preanble of the WIRU whose SNR neets the
required SNR, wherein the Al CH processor sends the
power adjustnent to the WIRU along with the Al, and
the WHRU 264 Yalo i RS daiBPUB whEfl iOheld1S: afTo308e
part based on e power ad]ustnent. 53. The base
pteatibiatrafsngitted by 8aother WHRU erothsselerted RACH sylchgnnghdhe
nLr 1 Y
bR Ok b RS RUGHARS IR ifaliet W he
pERDbiwaesngiRd i enethehWTRUEg sime to BRReleclird pighptureand if
Al t I 171 f requenc
B, i I R R o] B0 B BN, A the WTRU
adjusts timng and frequency based on the timng and

frequgncymgco CL,i .Th SEistAbLOn i
whor Sin 1 FEE RRE a8 of Haih o YRR P TS Beflug i B 7
anatherdWTBRER different HHm the selected signature, the AICH processor sends
an ACK to a WTRU whose signal-to-noise ratio (SNR) meets a required SNR and
sending nothing to a WTRU whose SNR does not meet the required SNR.

52.  The base station of claim 51 further comprising:

a transmit power controller configured to compute a power adjustment
based on a received power level of the preamble of the WTRU whose SNR meets
the required SNR, wherein the AICH processor sends the power adjustment to
the WTRU along with the AI, and the WTRU adjusts transmit power level of the

message part based on the power adjustment.

53. The base station of claim 51 further comprising:

a timing and frequency controller configured to compute a timing and
frequency correction based on the preamble of the WTRU whose SNR meets the
required SNR, wherein the AICH processor sends the timing and frequency
correction to the WTRU along with the Al, and the WIRU adjusts timing and

frequency based on the timing and frequency correction.

54, The base station of claim 45 wherein the AICH is multiplexed with

downlink shared control channel.
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