[0001] METHOD AND APPARATUS FOR ACCESSI NG AN UPLI NK
RANDOM ACCESS CHANNEL I N A SI NGLE CARRI ER FREQUENCY
wW®R0s7 /824N MULTI PLE ACCESS SYSTEM [ 0002] FI ELD E¥T/US2006/032623
| NVENTI ON [ 0003] The present invention is rel ated
tow rel ess comunication systens. Mre 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
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basi c resource unit in an SC-FDVA system The

subcarrier blockmay be either a | ocalized subcarrier

jopbgck or a distributed I GRERATND ock. The localized
subcarrler block is a set of consecutive subcarriers
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seﬁf I.zed subcarrier block js a, basic scheduling unit
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subcarrier block is a set of consecutive 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 3, 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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system Depending on a data rate or a buffer status, a
Node- B assigns at | eastone subcarrier block for uplink
WO e@nsei7ssi ons for a wireless transmt/recei vePCmUB2006/032623

(WRU). [0008] Vhen a WIRU transitions froman idle

node to.a,co de, the RU nee
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POV gIrcaysesermP e delagyrfenipink nandnge access padeh istundesivable.
nmonitors the RACH subchannels to detect the preanble.
The base station sends an acquisition indicator (Al)

(0020 he WIRU when a si gnat SHMMaAR¥Et ect ed on the RACH.

[omﬁ” The present invention is related to a method and apparatus for
accessing a contention-based uplink RACH in an SC-FDMA system. A WTRU
randomly selects a RACH subchannel and a signature among a plurality of
available RACH subchannels and signatures. The WT'RU 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 WITRU 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



the WIRU recei ves an ACK, the WIRU sends a random
access nessage to the base station. If the WIRU

WO e@eiozeslt a NACK or no response, the WIRUr et r aPGIUSR06/032623
the preanble. The base station may send a power
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shows a conventional distributed subcarrier block for
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(0o8hny offfiguretd/ipa Wibck dihgrana of mjastestation ivhich inhplemests the
envi ro nt. [0021] The features of the present
PYOsessiLitg ﬁu’f?a‘%/ be incorporated into an integrated
circuit (1C or be configured in a circuit conprising

a multitude of interconnecting conponents. 0022})
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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



one of, but are not limted to: 1) Predeterm ned

transmt power for the preanble (optional) or uplink
W0 piogiot4spence | evel at the Node B, which hel psP@hiESAme32623

to determ ne the transmt power of the preanble 2)
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a seb) Refedateainingsd traRewit puberhintbe s)réﬁcmblea(opttoﬂala or uplink
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cont art of the random access nessage and the
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set @fplgg@ggp%gmﬁ)ghg%d@ar aneters, including a power
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subcarrier bl ock over ast oné tine slot with at
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transport format; and

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).



equal I y-spaced subcarriers and distributed subcarrier
bl ocks because of |ess anbiguity in timng detection
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nsm.gsion i,s permtted. |f the transm ssion of the
dLBF@ f 3%? gagﬁpr&@:&e%a@éﬁval 18 a design parameter, and may be a

single TTI, multiple TTIs or a fraction of a TTI. If the transmission of the

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 WRUrandonly

wa@elent49n RACHsubchannel anong a plurality of PCT/US2006/032623
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RAE‘%{ alranddops n?Wf&ct:@tﬂih@émbC@maersmmr bl’qck$ imethe same

it P Rf pi.-.ea IS se
Cé\}gr Jha& CB{‘ ev e{gntaakgﬁ PRCT e %{é%?’l 1%/her g’r?é%]g ARSIy ﬁ’ofvleﬁé’f the
pltelaealqée togdbIte aivery &aw devehhnd ﬁd:reﬁhhﬁall}.l&!wlgﬁedalp eeachbtlme the
etected by

th )

pa G R RaabR e s snvi S Acas s el Viemeamble is

deﬂéﬁ;ﬁ& My the ®aké Q;Batlé?d nag &fiﬁre&'ﬁ:eﬁfﬁ%'c@orti§néé' Wfﬁ*ntﬁé g)gesent
at a sufficiently high transm ssion power

inypatigincince the paeatableds trappeiided pba an 1cmtbd1ugh transmission
pJv@é}qg%lﬁ?ﬂé Yhb P@ﬁbﬁysu'@hﬁlﬂemaﬂ ts?éjnaoc rd g{dfhug cg:feé gﬁgggmly

en transmts a I"€=UsT Ny
Sl@hth@mnuaatddeomﬂemded RACH subchannel at the

OBfer ¢ v ThE T TRD G Renpriaeembleusipgts i o sismpture
vidtkdtdlected RACH subchannel at the predetermined or computed power level
(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 AICH is a fixed rate
w@heosiozabl channel used to carry Als. The Al CH p@ElUkm®06/032623

spread over several subcarriers to have frequency

diversity and make it nore reliable. An AICH may be

(G011 i pl eXédoviltih debestatbom the A ISHa thel WIRU vpdite havihBie next

I re nds a Si ure..on the . e_i,S
uiftek RAGH SR RRTSlD. B AL PR hiRar (ien, P2E) Bntihe
ptdce®s 300 fet@misens ¥tdposal i tontethaiswie the hereBABH:. arPukifig the

AICH W_th the signature and the fixed one-to-on
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2@&9 ht.s, random access. [0031] If no Al is

I%?tecgégagﬁmph "AlCH, the WIRU waits until the next

[@932] nk RACH is déterhinmdalt(stap 339 thaha NI i detedtedontresdA ICH,
S 32)., and the ocess 300 returns . t,o 0

oS AR $des, RS TesheBF S5 BRtrst R (iR i8R, Bie gy
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Qr may not be ranped up. [0032] If it.is L.
361 &hﬁh@@%ofﬁflr%eﬁépp@ﬁ@ab}yaiet b apieaer R EplRef 1Gme rrehich is
rahddihly! é@ec\é@fz%e‘f\@%ﬁ‘ n_&liﬁﬁembl\%ngﬁd nﬁékilﬁlﬁﬂdgﬁe@ﬁcﬁ?xﬁods. The

Interval (step 334). U then sets a backo .
ntinirewmeadl makinsuhdrackéfé pesipds mby ba seff equad wiheoladifed delay is

ti.ne step.336). The backaoff.tiner. is preferably set
ApiF, TR PR e Ble bt BEiodsmR B¢ S oot WHen no
dsklyeshediiiet tieeshendud tHUpBraiRtbnExs aesirdincKRibs epsiratdsiSof the
The m.ni mrum and maxi mum backoff periods nmay he set

baefipdl tiasenths rrpsesa 398 rgiung taskar &bf tormetransaihihae Breamble.
MgHY ReekRhfingrd gﬂﬁle'@éagﬁ)lé%et e&fnbR M’Qﬁ&nﬂs@ion power

el ay other than the one due to persistency Is
lejebmagchr gy Bot expimped wp of the backoff tiner, the

A5 PR Bt B el By B e i

thOWTRE arsdsthity Sunssdags ipart ti@hebadeatelion@ye338yAThB lessage
be rarrp,ed_uF. [ 0033 f it is determ ped at step 330

|
PRRatoRAHNACRIST@&ion ihat agiser HEnAs episertko Hsbrseatiahpps The
ifol T3 888 $n B ﬁlegé)a{gla%ah)ﬁﬁlgy%hahﬂ@ Bt t(escfsbe BnSaBbut Kg'telimitted to:

message part contalns 1 ntformation hat a user wants to
send t d) Behedyding igfoamiabion, stieh asiW ERbkidentity, daté@raffic) type,
{Tﬁf?gga?% r gizg,a yquiarllﬁgf UQF saetrvicg a%éog)n em?cfrmat%ﬂ@tn, ng}ld WTRU
transmission power;
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 WITRU 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 dentity, data
(traffic) type, data size, quality of service (QS)
wo0 pdooroesrpi on, and WIRU transm ssion power; 2) BiHIDE2006/032623
amount of traffic data (optional); 3) Layer 3 control
nmessage; 4) Uplink pilot signals; and 5) Transport
héreimadteri rthecaeosage Tl infranhmittecs mplitk dicerss siaye after the

0034] In tra i tii t he. sage rt, the WIR
S e e e ) BT 3 %mBE hepeblfne TR o
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and a timng and frequency correction, respective
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DBARIRIER Dags ARLISG ASHO a0 v 5h (P& et FRjeTsaPy Thye base
stlafign e PS RAUH sshiddhdeR®o BELe0t th3 pgrbsihBle (EitartoRNeThe base

transmt power of the last transmtted preanble. Both
sttiandepmines whether therp iy anraeatie tppemission fyemp etheriTRUS

f Low, di agnay for processing the
Orb%}gea%q}’ggﬁ?%gégglg%étgg@?%ni@ “accordance with the
[qaB6kent ilfivienteiiomo fleaniids eratsatission oo tobher WATIs on the

RALEE Erdpan Geli st e BErereeESRR kit ation i

1ikE3NSBSRigANed Fu2h @f Hiesw WERYssORtdthe faskccBABrly decode the
subchannel” (step 404). [0036] If there_is no preanble

preagrided ddiessueqessiubly idepodiwmmtie preamile leiase skatipmriends an
) § oco ;

AR R it ete et Rl LR NI 0o

Bitow e acdsiplichiign ofthe dCK withphe siglohture Afeydre performed as in the
successf u‘&@b cod"ﬁg}g the preanbl e, the base station
cyggtiona) tHE with the signature of the WIRU

(dmRgk to timp WERWtAHE:E A 0tionBil PRt tihig £@d freGuency
of the ACKwith the signature rm]}{T be perforned as . in
comectiopnamch t1agsaits ibonn te jae ARU (step 408). Optionally, a power

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 WTRU). The power adjustment Podjust is preferably computed as
follows:

Podjust = max (SNRreceived — SNRrequired — Margin, 0); Equation (1)
where Margin is a design parameter. All the parameters in Equation (1) are in
the 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
WO @7 (step 408). Optionally, a power adj uBCTESL006/032623
may al so be conputed and signaled to the WIRU. The
base station conputes the difference between the
maéfd@p‘ae@a tlonpreamble ared daive irheéghm&artdfa@queslcy equéation for the

WERUR HAE ERGlotls RACEL Y WRROTRAESAR BPRESY
[O(B@MCt i orlf itois debarminad atstpi Af]ﬁl it Itha'eg!sl hﬁ @€HseBhe preamble
f T a st ment
UBaReed 1Y piter VB eb e e R A hihark ifsis Grther
d BR¥mi SR BEReH EHere iSMNPredmbR trMRdBittbd L@ln% Bovathe ng{ly,ure

where Margin is a deS|gn paraneter araneters
(step E&Qét ilhrthene iseé lenstt pre preamsblef trstmlrﬂﬁ@i pl@m the same

s%ﬁ ute, g&n IIIB’R)}Q (J%gu sr‘gﬂdl t%ett*ﬁé% nes%ndg 1\?@8& etﬁg WTRUs

ornmation I n S respons
irprobadtinehe ON3RY, Becsends SN AOKor shetsigRataoistdp€12)0 The

t he ,t n nd fr hronl zat i on rors than a,
et FRHER BTt e B SR TR PR K Pl DU gise
i pRERBHObL LI AT Iwieh tthe sﬁ%ﬂﬂt{iﬂe ahg he %Gﬂﬁﬂﬁé(d ag in, the

correction for the WIRU, and nsmt themto the WIRU

convsntionak WAINMARYstenp039] If it is determ ned at step
t hat I t tted b
[(ﬁ)?g)]e ot & geteﬁmﬁ{ed a%%ﬁ@ﬁj[ h%ll; ﬁ%%g sﬁlo ﬂr? Ak eftaelz,lfs'%l ted
usiagehaisand sigretthes, thdesceivied SNP megnd may t‘nﬁﬁﬁiﬂet tledrequired
' t he si.gnature (step_410). If there is at
SNEY S%%SS%?@%@%%@P&&%W@Bfwrﬂ'@lew intepterence caused by
c1ok G0 Hlation BefiPddd sﬁ%ﬁ_ﬁu?&& WS 173R6 sﬁatﬁi%n%@ﬁ@ra%és%i BOK for the
sefgdsaNACKtothe RUs involved in the collision,

id whose repeived AT meets the reqgined SNB) ((estAGK farthe siphgture
u ey SO DRU R dRR3HL rehdf: AL W AQR o8 SRR iy the

WTﬁUsvvlgxsarmewed@\I R dogardt atevt thamequiretl SR Gtapetii4).oTied base
stem 0 det er ed .at st e 410
R, et 0, b B ERSR APAdGsHALPS HedsiRghency
coThERRUHE thd WETHIE G2i0¥E decBNRABIVR e dBYh M RiquiRAtS R E
requi red SNR for successful decodi ng due tothe near

[004d] pr obFagwrsr5 isrit kleeledingramed gs¥FRBY 500 which implements the
process of Figure 3. The WTRU 500 includes a RACH 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 506 is initialized at transmission of a new preamble and

incremented each time the preamble is retransmitted. The transmitter 504

9.



cross-correl ati on between signatures. The base station
generates an ACKfor the WIRUwhose recei ved SNRneet s
wao b@7oagei red SNR, (i.e., ACKfor the signatur ePCEEs2006032623
the WIRU), and does not generate either an ACK or a
NACK for the WIRUwhose recei ved SNR does not neet the
traaguits ¢hle fAn{Ide enlydivhe refiaa shdssdorstoamitert (8edoes anperceed a
t he pawer ?,]%Fst ment and the timng and frequency
Tl EASSUETIOn * the WIRU whose received SNR neets the

[O@@ghi r ed F§NRe di98%h1dckidigtiag of d Sast sPdtei6 6l wBicRfn@flentents
W'RU 500 ich inplenents the process of Figure 3. The

thammocse Of Figure de sLhe Rxetaior 806G iclwlps aprgagble detector 602
. H o .
AT et o 0L RLRC AR 30710 SnBBEIA B

pmlfan&)liaitfmh?tﬂaémy sWakahoal s RACHa BhegAICH prazaxsog 684 is
pl ural j of . avaj| abl e sj ures. The transmtt 50

cdneadhi i areh pont fa et PSR Brirariig T rletectea o the
R%@}ECTEQ baédtativh B0¥iRay AR 811864 £ drdMAEh poReheaflllea606

predeterm ned or conputed transm ssion power |evel.
ardfer W Rorisg envhfreqneneyd eordrollerr 60s nild preageklatdatedos 602
T h il il e .
oL BLA0 10U Bl ] RHEVAR) on e
sdledte ARNAH sulthaaaeldrel the@d CEEprocedsbmb04 sshdatan ACK if there is

transm.ssi on aof new pre and i ncr t e

b pRETHE tsabied erEhe N ARy poite FeTET B hthannel
(04 I ans MiHeSrdAieniR pEREPEA L RIMNeY 606 id DdafiEREdIADSHnpaEed power
counter 506 does not exceed a retransm ssion |i

mt.
afliostrenttiaged en @ reesivedmarer leiehefithapegamblpahe A{GHipspeessor
i ' raﬁg!.‘ OGRESSU ' .ATHhE
6@?&%%&%(53@ W%%%l e%legp g? ch;\enbl e dgl%lg %Fﬁlg%l% ‘%In% aa(ﬁe&eche
tran€hitppocadsos]l of de mEbeagerppatibThe tintiagtamd fBER1ensy controller
nf i ed detect a preanble . transnitted by ,a RU
68 %, cqblsrecip CAmente,f RRE e SR Toirt dsipbbaset on the
pRaREh1aNTAE ATOH!18ceM G b 04RAdStHY &nd Fref@dRGc6fetion to
the RACH. The base station 600 may al so i nclude a

the WIS wlonsieithdbetd &b pdiust Geniagdndrireguengy-ng and

uenc Joller 608. The preanbl e detector 602
[dé%tg‘grm ng%lﬁfv}\ﬁé e(Iallrtse't here is a preanble transmtted by

(a6t her ITRU dmmtthed f@f a&o&seﬂglﬁk@hteﬁhnﬁmseéhp]?aﬂdRAGH in an
Sél-m ev?r% ess,(s) E:orggndﬁn?%@%% s?s eﬁn%lclfud}nhge:{ WTRU and a base station.

[0046] 2. The method of embodiment 1 comprising 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. [0043] The transmt power
w@eonropdber 606 is configured toconpute a powePCT/US2006/032623

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

preanble. The Al CH processor 604 sends the power

[HAst merf. t o THeemaliRd ak dngany taf ﬁlheembodlmemﬂgs s4, further

BRI RS L RS 388 il by g

ABQs, mmaﬂadlésﬁgxmtaﬁ@syaxﬁ%é @ehilalile RASTH swhithhhfels bemg iven
ocessQr 604 sends the timng

|l e. The Al
L SanbLe., 08 AL CH P GocRag 04 sends (he LI ng g e
ﬁa%ﬁestbiagécwn@iﬁ@sé;lé&@d@%@y [ 0044] Enbodi nents.

] or accessing a contention-based
Ol nk RACH n The Bethebis, iniamey Oésthe embodimerds ideh velystianthe

R d b
WAL il e L SRR R RS b 1 B ol fomiatoprog pme
prexinble] incsahentsithe ratrRAGHissivhcdoante! bydsmgach etk WYRU
of ava|I bl e RA suhchannel s, [ 004 % 3. The net hod of
¢ preaBifii sl {gpnsrutaihe presoblseniyifireaiaspmyssion

c&%@phbé&n@c e%b&éaaé i"ét?al?crﬁ?iggoﬁ hrality of avail able
signatures. [0048] The met hod1 of enbodi nent 3

[@Bpri sing t hdhst wthﬁd ahan\WIRY of rthesembodingnds 4-6, further

reanbl e, usi n d_si.gnature via the s
BRERRE b ik Rrtnd G e BRNE L e PR i) §ore
teifshiisdiembf the pgebaﬁﬁlét wheRls @MWHIRU tleaealitdgh@prdakitble only if
ﬁreanble by &pg base statign.[0049]. 5. The nethod as

hILgRGMEFSIq gimelecs aflowed paseden theoprypisteneg chek.
[Go52p of tde WHRLSRLGGH 0PEmMBRdHIRMt A RN ¢ yghigt%e%ftep of

aval | abl e ASCs, the avall able signatures an
ﬂa@/WT&EIVeaIRA@kﬁmsm beklarandlom dxsesryingérvehifftbe temsmision hithe
subchannel and
o e 0 b e Mont i na Bon Wik FeSrtkbe PR T S000] 6.
[(]UIE@] mi‘t hCﬂj as The ﬁié}z’hdlf abHa eipeditienéBbddimentket-8 further
e WRU.initializes a retransm ssion counter at .an

COPEPANS WeateRiot 66 Roig “iaan pRenifaRg the BACHL sukchagaels to
de&lct aSHleagiie counter by one each tine the WIRU

[0054] 10.  The method of embodiment 9 further comprising the 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. The method as in any of the embodiments 10-12, wherein the
AICH is multiplexed with downlink shared control channel.

A11-



retransmts the preanble, and transmts the preanble
only if the retransm ssion counter does not exceed a

WO edoraesai ssion limt. [0051] 7. The net hod asPCTUS2¥96/032623
of the enbodi ments 4-6, further conprising the step of
the WIRU perform ng a persistence check before
[@358hs i ssldon dihetrhethpd eafbhmy ofthe eatbpdithents 10-13, comprising

e e MR e e el R e bt e i A PSR e Serteed
bg Iaao’oher[WlDRZ]ho@ theTMedfwd E&A@\A}%ER?JMQtﬂbHE n; 7 furt hter
i Si t step.of the W waj ting for a nex
(5B om ackes s TheTBshaR of FbasEmeR i s ihE tie sbemof the base
swtﬁﬁ@éhaiﬂgsam&@mf et &g;g@é*mﬁfé ttreﬂ‘?snfﬁ@t;eﬁ'bﬁtaﬁﬂﬁf‘er WTRU on
k 3 h of the

check. [005 9. The net as 1 n any
therdrdented RACH sgbckfamneher conprising the step of the

st at4.0n nit okl t.he RACH subchannel s _ta detect.
[@%§?preaﬁ%?e.q?ﬁd%%?°§%§l%ﬁ8y ¢ %ﬁm®?&@Wﬁﬁﬂﬁﬁ@%Fm§anng
thastiep@f tloobne sthtign chapatiag agfowidt@dpasment Bhscdon a received

sendj n Al to e WIRU on an Al CH when a signature
pPgeH%WgB%gBeéﬁa?ﬁ ®RACH, the Al being one of an ACK

cosd) @ NAGK. [ @9eSethdd Oﬁmmm%dﬂg}ﬁg%%}%&*w the base

enbodi ments 9-10, conprising the step [
stadiontsending the paweriadimstivertcio tha VATRU] @86 viththe Aewhereby

: : i h ¢t
P G IO i R R 0 bl e
atijetrhesste station. [0057] 13._Thehne;rgﬂ as inI?nylof ;

- i pl exe
(488 Gownles nk 13 dRelion ok RY O BineRPpOBEBLS b7, Tweprsing

: s of . . ) e
e B g T R ooty PRI T h i on
thepreaprhdanbl e transnitted by another WIRU on the

lLect ed CH b nnel . 059 . _The.method of
GRAEGH ot 14 TH PEORRA S ook i omtt i bl Yerfi chp base
statiodisanding tACKiniing had €rdgaend EfRtibh €0 tHeAWTRU AReg MMth the

AL R et e Ehhaumerannel o (0000L
fie@ad dydobibction.

[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.  The method 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

-12-



the step of the base station conputing a power

adj ust nent based on a received power |evel of the
wee@andi7er [ 0061] 17. The net hod of enbodi nent PABUS2006/032623

conprising the step of the base station sending the

power a%justnent.t o the WIRU al ong with the Al,
rogidrehy Nfhandweadingjnethisgtte anWHARU pdwese SINER dbeohott imeet the

rt based on the power adjustment. [0062] 18.
r%ﬁgﬂﬁggﬁgg as in any of the enbodi nents 9-17,

[@EYDr i si iB.t h&letregthodl of é‘lﬁbdith'ﬁﬁng Eaf%mnemﬁnpﬁéiﬂgt#gel step of
i m ' [ t rea e.
Bt 360n SorEPHERR B oTr BRI ARNRAcEd CBSPHEF A GO piclevel
obtiePprehnibie oSSV IRAL Wﬁﬂseﬁ@NRi M8eth rﬂﬁe FadRird ?lﬁ f.

frequency correction to the WIRU along with the Al,
(0468 eby t9e Witike raethad plembedimgnt A3 funthep rompyising H svep of

i MLE . i, On. 20.. The
Pt aath il R UEREY RGPV I i iR gy
atjvetstrepsmoit poivfer ldvel & the naissagegsirt baihiedmthegﬂ%lxgzj adjustment.

' b W'RUon t cte .
B hannch:  fERBEBo8 a8in e Wabe PRDRIRE A 46 RErherein the
poWEN adjsEmBSIER inthlic®y 518 AIHDInerdsh@fe Mok SSo:P Yn@ﬂﬁ%ﬁgﬁ in a
WRU is the sane_ to the selected signature. [0065 1.

regpansRstoide mpamhifodi ment 20 conpri si ng thg Etep thif
[ I t 4t te I
0" on R < P2 2B ATERE ol AT B o P05 pper
c@:epdsmg ﬁlel@t@}i d¢fotltehbadAT 8¥dsio n[ @ﬁﬁﬁitn@a tihﬂn@ aﬂh aogeﬁency
' f th nbodi t 4- rising the step .
cigfellith et 2 R PEruR R thg YCRU TEroomARR Pasedt Fleregired
SNRym t he sel ected signature, the base station sending

an ACK to _a WIRU whose SNR neets arequired SNR and
[WdAbi ng Rt hi Alemeethodgfirmhodimentrotpeisingithesbatof thebase

i L T .
At.onbereby ghe WBRET adidsts stmimgtarldofsegh ey dasat en Viesdtipong hnd
frlec?l\lleerllcy correction.

[0072] 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 nethod of enbodi nent 23
wo eoovlosr79conpri sing the step of the base st atiPeCI/US2006/032623
sendi ng the power adjustnment tothe WIRU, whereby the
WRU adj usts transmt power |evel of the nessage part
[d9d8kd on 32he fTheanethdd wf ermbotdiméOHD jvh2beinTthe mibtitnmdn and

as.in any.of. the enbodinents 16-24, wherein the power
RSO SoT 07 AEh TSty G801 o 1 n 1 osour ce

[q7pcat i @3, i nfrak iRdthedak th 2ny SSPLRREDHANEMNS PSR WHUrEin the
[0070] 26. The nethod as in any of the enbodi nents

Rp£p subdhapnplsiare gahnedbyat lepst enesgubgariiarovpnaklegsanedime
Sl%ﬁnputi ng a timng and frequency correction based on
the preanbl e of the WIRU whose SNR neets the required
[BNMB] [ 00BY] 2The hiethowdhhbdanyf ot edibvdithe2ts ledyprhiexeingthe

t st of the basg sjati sending the.timng .a .
R SuRlytisls Gest fogndth Bhethras SHORP AT Pl Afefuding a
pWETiB0F SulBa il odél atSleastidn@itibe 8. f requency based on
the tim n% and frequency correction. [0072] 28. The

[MEBhod a$di n dhy methodof she sehediment1dd whereinthggubcarrier

bﬁgﬂ{?g brrd &gat &ﬁgﬁlt%t%fi sﬁt)carlr{er ocklarldSa BEAREIED A Fer AR,
wal ting untl a next avail abl'e randomaccess I nterva
[080F et r ard$iri t Thhengthedabireany 60th8lentDdirbmtsie8othasin the

Rt uflagnelione JeRppt hlepebvins SRR ARG BblprT ghetime
sRAGK 4t Ibiaé‘ﬁfnetéi)ré:ﬁiihg%dﬁ.t_the preanbl e upon _
expiration of the backoff tinmer, wherein a transmt

[Sder f or3Tr et AhagRethed opinany pithgeahpdiments 43¢, wherein the
tliﬂ%gfn?&%(ﬁgﬂo&%QZ%l o?f Qhe ﬁepeeang'ﬁte QQ pre%%téarﬂﬁﬁg&.ne nt 29
ereln the bac Tl r

kof I'S set to an 1 nteger
(G082 i pl e 38 1Thesnethhd abin any efiderdnybosdhestsed3Getvarein the

BT, e TP Rackol et L ode 007l g

[0U®81 Mum ke KoAf WIRIU 26 9.c@k6ing 8lcod fibn-b@Sedlplid: RAOH in an
Sr(T}I?It?‘BI?/PA \?vfireleegts? gc?xingleu%ca%gn\gggtrég irr]lclturc]lie;lgrg WTr{{u'[&nagg g base station.
[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

wao b®7BANZH subchannel s are defined by at | east PCBUS2006/032623
subcarrier over at |least one tine slot. [0078] 34. Ehe

od as_in any of the enbodjnents 1-32, wherein the
[0 %H sub&Rann&he WakRU gsin ﬁwowe&mmémnt@ﬁ@r@w@mnsmga
n [ty I
re%farf%hﬁ&hoﬁ ol ﬂ)ratrF%lg%g ﬂh% nﬁ#xﬁ)ﬁp kl)?t e'i:zt?% ﬁn%\%&{s Bk the

| east one tine sl ot
preahddi, neerey ther’mansmiteels tharesammiite rthisl prdanilsle oomlyofif ahe
|str|buted s rrler bl ock and a l.ocal e
reg hear E?I%I}c%% Oelsdﬁ)é@f‘c‘?? ﬁﬁa%ﬁﬁﬂnh@?n any of
ooe@ en‘ood&ms FYI‘Be B avhiehey bf thdenfRddinsmR Ay alheréh&he
Rgﬁ#eped by st one subcarrier over at |east one

r§F‘°cﬁs°WSt° rnflgimed da perdpran 3 presiutprey cheelebefppdeasngysion
of HA8 JTeARe, dohdrBhPBe 6f gve tﬁ%ﬁhmr eaﬁlpo%gmlbg] 8151?7' if the

t he "t ransm ssi on “power
transgissionmf thel pre{amiﬁﬁ]ls %owé’dhaseﬂtdmdﬂheq&rsmteang/ clmefckt he

odi ne 6, i.n,t he nsm s ower,.| e
[Ogggt he p?‘%anbﬁlg |‘¥%§¢9&t%’8 e P 8‘2?’3‘} ¥&on
prAYERY) fvaltsafos %S?éﬂgra&dﬁﬁﬁh&iébéi itebad qg (5 ltfa{ifléngé&%‘ih gf the

FDVA wi rel ess conmuni cati on system i ncl udi ng
Pl\%lrﬁg?% dreg a\ﬁ'ﬁ@@d?@a@d%thq pRysisfenss. cﬁwh WIRU of
[069odi Meng, 3OTEOWAIRG a3 Ay Efq%aﬁﬁgﬁts% feq? the

to randonmy select a RACH anong a plura
R4E€Haprarésabt moRACH subtGHrtn ellesecaanl A esidgendsia m@emg'egpat to

th@fblé %ggag%n k.8 4@%&%&3 nat ures. [0085] 41. The WIRU

g a transmtter configured

[Ot)mtransm?lt armewrrtg}'e Mﬁleﬁlgaoﬁhlﬁeﬁtelﬁc:vﬁ;bréirg&ﬁkumCH is
t he, sel ect ed. RACH subchannel at_ a transmi ssion
mBM?\qde‘V’éh doatinksshaged canteglchapngluar ant ee successf ul

Od@ﬁiOd i ng4f tig Wigarhl ﬁ} My 5ﬁﬁ%‘€ﬁ§8dlﬂe%tt§ %47 [ D088 ifno

The WIRU as 1n any o
AhﬁﬁeﬂéﬁmtqdhéhRMCHr DLESSOr Wstts: omttil crimest twadablecRAGH to

refiiATPAL ReRlpf@! Ity of available

[0093] 49. The WTRU as in any of the embodiments 46-48, comprising 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.
[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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ASCs, the avail able signatures and the avail abl e
RACHsubchannel s bei ng given for each of the ASCs,

wob@rebyot he RACH processor sel ects the RACH se@Diszoned32623
and the signatures based on the selected ASC. [0087]

43. The WIRU i of the_ enbodi nents 40-42, )
[088Hpr | 2 i My a S(i V&F@‘%éé@ BRY eﬁﬁiﬁ@&borlmwwé’@k% hergin the
i t
RABEPEhRAnA&L LS 1905 104t %lsgbga;}?q&k i%yex}"%?'é&ﬁ)’on@%ﬁne

transmtter transmts t'he prea
sletet r ansm ssi on counter does not exceed a

R Tt ol BB e PRS2 e
RACH b@buteénblsOareeddfaied by ReNeds3teRCRAAGY PRERIcIuding a

transm_ssjon of the preanble, whereby the transmtter
plprafiy A pubsaypiepy evprtatdeast ope time glet-t r ansni ssi on of the
anbl egks SWEER ' 0 .
O aRa] a0 o A O o e SR Bk o SRR fblock e
0 i}'s‘uﬁeﬁs@ subgirtisr black andextocalimed smbeaeies dlodst er val

' he transm,sSsy f the preanbl i, not .al d .
0BG o 56 it W ne bt EnLefe fninits B Whrpindhe
RAGHsubchiniidle a e1idefih slelit £t 1485t4ne subeireien ot &ieatRA&aY one time

r monitors an AICH to detect an Al and sends a

r ocess :
sl ‘§§§j’é?‘fﬁﬂ9n?6p¥%§“b%%oélest ation if an ACK is

cteds[ 0 | 4 |
oo 7 ORIy T, M A o 6, e
trggmivelon oo 2§ved 8f thetyerewibkle kpredetanyingfd. t he

di nents erein if.no Al i,s detect t he
OB o1 B8 es of byl kit fn, b 8 etihodin i ST iy hiefiin the
tragérhism gowleh ¢evdl 0ATHY Brea IO coftthutdd by WIRW U] n any

f%é he enppodi pents 46-4?, conprijsing a backoff tiner,
[O&}, le WAL

by PP a ‘NRese jtatiga eeessingeopientioprhssed aplink BACH

trhRgmRakefih 44 RE.FOMASHLARSE b i@éﬁm&&eﬁp (i’ﬁnlgl?ding a

expiration of the backoff tiner, erein a“trans
WaHAéand arbasestatingni ssi on of the preanble is not

RV ORS ME ANE —
detedtbi pirdighited b ddecthpdanilie bandaiitiyd $§¢lWTRU bataRRACH.
[00105] 61. The base station of embodiment 60 comprising an AICH
processor configured to send an Al via an AICH to the WTRU 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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m ni mum and maxi mum backoff periods. [0095] 51. The
WRU of enbodi nent 50 wherein the m ni rum and maxi num
whamrot49peri ods are set equal. [0096] 52. ThePOWREL006/032623
enbodi nrent 50 wherein the m ni nrum and maxi mum backof f
. periods e set to zero [0097] .53. The WIRU as_in_any
PrBFeS§ﬁfeS derpaire adjusimeniior then VIR madrthe WaRLA r@énssts
I |
e @%‘?Y Pl gEfhaO BEMARAEh (B pOVEE adfuchfAN
IOQhQﬁidl mefits SDheSZ)aswl’séaieom af Imnmaieatltﬁfha&rhwém three power
cg S iRt Baki AR BB R Ll 6 i 35 Aol 8 ReBonse
PSLPP%ﬂﬁ {51k %S%W paeRRrEre allogagion inforema HPrén§| Bipons
to[tB0PPéarhble. The WIRU of enbodi ment 54 wherein the

subcarrier block is one of a distributed subcarrier
081Kk anf5a |'Beaesestaiior As iany ot khe [erahasipents 60-64,

cof el e tSink AndBeqlbnd Von BERRLL RS0y Dpull Ehififl and

hanne s are eflne eas
fremiemay comrectivndrasad ohdhe prazmeble; whelsalizmthe/\AI(hHanocteewtsends

e, G0 BB Seontvoion b R AR flig TRt i Ay e

WITRIE | adyhsth hgmiie afdl ErelyGeitiye ot Bhnetd tinti8E02hd FPequency
The WRU as in any of the enbodi nents 41-56, wherein
corFestiPRansni ssi on power |evel of the preanble is

[069T@Ut edghy tfiRe WERL. st%asegaﬁuprf nkyAQfa%ﬁ_le SiRbdRReh Y 60-65,

processi ng contention transm ssi ons
wherean 1S(heF®M0aMms§Ioess>remhiammmted§gosamthemWﬂRﬂ ny the

ase 0104 T ba .
sclelfd BARIT sEheliiiel (B s8Pumhlsr teithar o prilamird to determine
whéthet b eignaoifei 3ud &dtHeprd@iplitranfificRabyanbtlr WTRUGSsame

WRU on a RACH. 1&00105] fl The base statjon of
toe%s&& GeEttt sigpaBRmndsi ae Ee AlCH pIpersaesemds chNAgiF de the
whkend an Al via an AICH to the WIRUwhen a preanbl e

is detected on the RACH the Al being one of an CK and
[0B1NACK. 67. The base station of embodiment 66 wherein, if the signature

used by another WTRU is different from the selected signature, the AICH
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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[00 106] 62. The base station as in any of the

enbodi nents 60-61, wherein the preanble detector
waledenmi’nes whet her there is a preanbl e transnPCT/Es200§032623

anot her WIRU on t he sel ected RACH subchannel and the

Al CH processor sends an ACKif there is no preanble
conrectim tot the WI'RAH elongrwitit e 4, 2k tleeeWIR @ chdRACHtiming and

FRARERIAG 0 Db g R PSR 2, oo ©

[ouanky ol | ero, comhe@uEestation 69Ty 8hPENBEAiR RN tSE 1789 kv herein
on a received power_ | evel of the preanbl e,

based

thh8FeHis mpdtinlesed Mot desplink sharedirenirohehannglust ment

[ 1‘5!1 e WG, ’E}féefe%%lajs adh %?(%Tlﬁeﬁtrs YIS L bhr BN int &R are
of the nessag€ part based on the power adjustnent.
dg80ibe8in i prEferrdbsebetiatentningfartioblod comhinat®nwieackfeature
th ower adj ust t is.jnmplicit arried in.resourc

oh ATepbe 5m TSN EPRE B theibtk RS e Do RERBIALS the
pl &8 @8 bnfhodinléiets BaGEy Hidisicombatations &ith @fwith®ut other features
enbodi nents 60-64, conprising a timng and frequency

apd elqmpents of Erapregentdaverfddfpute a ti m ng and frequency
correction based: on the preanble, whereikn the Al CH
processor sends the timng and frequency correction to
the WIRU along with the Al, and the WIRU adj usts

timng and frequency based on the timng and frequency
correction. [00110] 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 the

sel ect ed RACH subchannel, the preanble detector is
configured to determ ne whether a signature used in

the preanble transmtted by another WIRU s sane to the
sel ected signature and if so, the AICH processor sends

a NACK to the WIRUs. [00111] 67. The base station of
enbodi nrent 66 wherein, if the signature used by

another WIRU is different fromthe sel ected signature,
the Al CH processor sends an ACK to a WIRU whose SNR
neets a required SNR and
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sendi ng nothing to a WIRU whose SNR does not neet the
requi red SNR. [00112] 68. The base station of

we@pivosz4Tent 67 conprising a transmt power cone@€DUE®N6/032623
configured to conpute a power adjustnent based on a
recei ved power |evel of tdgreamsanbl e of the WIRU whose

aNR ,rmft,s the required SNR, wherein the Al CH processor
claimefdter adj ustment to the WIRU al ong with the

Al , and the ' 1.t .power. .l evel of
Tbshge e UEEM Bkl o RIS A RONRRR Sop Sy S FDMA)
vggelesEheohusmicitmn eystam imladiyg of vinelessrhpdisiEibeceive unit

(@’%Fﬁ% C rising.a tim [P)g{i%npl frequency controller )
conti’gii%ed "RaR StAstaRe 2 ethnd Aer atfasTing guontsptiony haset juphink
rixedoed aodest Bearie? ARACEN) Ofhet B A RuMpRRESNR Neet s the
requj re&ﬂ\i F wherein the Al CH processor sends the

timi g wflnenlyyrelacting g RACHEubehangetig nadngn pluirality of
ab i RAY stip@WERY. adj usts tim ng and frequency

based on the timng and frequency correction. [00114]
70. theeVhEd bratdanilpelastinga aignaoiretdigorend pHira Bt 6 available
Slgé 9 V\,he{ei nthe AICH is nmultiplexed with downlink

S

gruelg c rol channel. [00115] Al though the features

and #hleSWERIS t1@0hsiiRiny £5RAMK18 iSR! R s@fe%téaes?%ﬁétg?gvianthe

t he R ef erred enbodi nents in particular conbinations,
sdaRd ey Urabshamped mirn treapmissiarspeivell el thatHowtfftdent to

dhGled SREMER ifil SRR [ Sheld &
ggnbod? ment s Sor @E%E%?ous Igrg%llbtrllgﬁl glﬁ%f’%\ﬁ"et al%?n'wi t hout
ot her features and el enents of the present

i nvent i on, CLAI .ds clained is; 1. In a single

car ‘raill'er mlgdﬂ‘é%ggvo\g%@i ]oﬁlr "PRPESRE ess (SC- FDVR)

Wi 1 edhe SV TRUNMBRIBEHRRE hAcBdts s8R itd Bl | ASC Patoh 888 rality of

transmt/receive unit (WIRU) and a base station, a
aY?é?"r}i’i‘?jAfsgls’ thecavadlehly sigraiiremndiharrssableRACH suheiomels

b&AE eiFet 8P GER (JRAHD e R%} Mo ct
ra% omey sel gcti ng a ﬁﬁggl g‘%@%ﬁ@?'@@@% Sgleﬁsuﬁﬁ%H
swiichapnell aatsl theRig tetdsdieand oh she sélectéd RAFCGindont y
selecting a signature anong a plurality of avail able

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 sel ected RACH

waichatrael at a transm ssion power |evel thatP@BUS2006/032623
sufficient to guarantee successful decoding of the
pr ednbl eThy nidiBodafdaist dtfufther domgHsinget hod of claim 1
further corrprl Si n%r the WIRU sel ectj ng an access

ser {he VIR E switing adrﬁ?ﬁ@a%flom arcgps Injerypl ke trapymaission of
| abl e RACH
th B Semblis AU PLN AN L AN tHedRr ARt AR | 2 pereby
the WIRU sel ects the RACH subchannel and t he
t t ASC. 3. Th t hod of
ol I8 1 FRe PRRASY REbEL TR EtpoREng ol anem ool on

couth&basktst@tion Mohitating Wﬂ%ubﬂleﬁﬁqelsﬁ@ dpteepthel p@eamble
i ncre nts the retransm ssi on, count er y one each t

t he thorpeserstation sending apacoiskiom vdicaty Blatedhe tV%TBHem an
acaﬁfsm{ XA danhBRATE >%nfewass%gﬂé}u99iér&e%écé§@§ﬁt}{é%0H
exceed a retransm ssion he net aim
the Alrhdieg aenpfisipogitiveheckiRUegembartniAQKa and a negative

ac\%ﬁ tence before transm ssion of the preanble,
%Vrye ‘ansmits the preanble only if the
tr alﬁlSéMSBRUma@htdrhfg #n @a0H ® desedldnoAR@ngased on the
pers' stence .check.5, The nethod of claim4 further
3 if%@g ig ﬁ@tmﬁ tVhEL eending @xoessaga drarhée &he base
Stémlfprval if the transm ssion of the preanble is not
I owed based on the persistence check. 6. The method
of claim1l further conprising: the base station

{he Tbase B¢ AT SUnRI Can Srei Gt KT HaPELTaE oAt
doksnlinkeshAF&RUeshtas] chaguelsi tion i ndi cat or channel (Al CH)

when a signature is detected on the RACH the Al being
one of a positive acknow edgenent (ACK) and a negative

ackgowl edeRRihod NG 6hRNIT RiaRBEOT | g an ATCH Lo

detect an Al; and
the base station determining whether there is a preamble transmitted 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 Al, 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

WO @784 i s mul tiplexed with downlink shared PORUS06/032623
channel 8. The method of claim®6 further conprising:

t he ta n r. here is a
prea fhr a]gﬁgﬁ%ofit 38?%? é]i]ug?tﬁ%(%b#’%lo% the sel ected
RACI—I;}&lHa@h atatidh;coapdtinge thases aidfréqrensgodiratioanadédon the

if t %‘Eis no preanble transmtted by another WIRU on
PY9RERIN ey ed RACH subchannel. 9. The nethod of claim8

f ur tilRhacOBRitionl seﬁamtgftﬁe b3sfg %hafffeQ{ie&gﬂmﬂtew& ﬁ) tROVWBTRU

adj ust mrent based recei ved power | ével

alpngavith the Ak whemdoyﬁéoséV TREtddpwsts timdhggnd ﬁeqp@werﬂoased onthe
t%ﬁ%%‘ﬁgqn %ueggi he WIRY along with the Al, whereby the
us

ansmt power | evel of the message part
based on the power adjustnment.10. The nethod of claim

8 further_conp the base station conputing a
timi and g H{?Erfgylad’é‘rff @E?h%’r?owg)n the preanbl e;

and {f Qﬁeﬂ%aﬁeatsﬂeéét' & Lﬁn%ﬁgi}ﬂ‘& tfa.'ﬁ%nﬁtt[!&%? Aldghd W’E@@% the

correction tothe WIRU al ong with the wher eby t he
SW@%&A@H§®phamgelam fase gtasinydaeining viltether zmsxggature

u él}irj ltnhtﬁm%q)lf'g E¥1e t?&rll‘rlgﬁlt anoth%rhg éggﬁ‘le slgilec' 1% trl]{]e S?Igcted

er “conpri si ng ere preanb
sighatiaw] Ahdd by anot her WIRU on t he sel ected RACH

subchannel , the base statio ni et her a
si gn'attr el]i’é‘é?iSWimPhsénﬁlf iAg:eI FTB‘%‘PN ‘by anot her
WRU is the sane to the selected signature; and if so,

the base station sending a NACKto the WIRUs. 12. The
met hbdl ofThel methotllof felaimhbl fugtheyroosipmiging:

if the signature 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 WI'RU 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 is different
fromthe sel ected signature, the base station sending

wW@rooAlX7dp a WIRU whose signal -t o-noi se rati o ¥GNMBR$2006/032623
neets a required SNR and sending nothing to a

WR se SN S _not et. the re red SNR., 13. The

ot BRBEFe FRAPR PR he AE AR s snS, goErlstigs baset o the
pr2hatbl©6f HRMIIRUNGhasdSNE masts 4hé 'i@?‘ii irddBSE®; 8Ad a

recejved power |evel of the preamble of the WIRUwhose

SNR the bese stakdon sepdipg ahesmm&mﬂ fraeuengy eorseetianga the WIRU
SR8, PSR A VR0 A Bl M6 e

tlma@dnabﬁeqhmqymmerecadpust ment. 14. The nmethod of claim

13 wherein the power adjustnent is inplicitly carried
in resource allocation information in a response to

t he 1@ eamhkenethdd of A1GIHH fiGtheRcombaisigl2 furt her
conpri sing: the base station conp utlngatlmn and

f r edfiBAc\ Boiateded other WIRL orniting ystd anppet avallahie vamiom
actbQSiR e {BEI%hsdntsﬁﬁt neoMiLEdSNR  and the base station

sending t timng an requency correction tothe WIRU
along with the Al , whereby the WIRUadj usts tim ng and

frequency, bas n.the tjm and frequency

cortlr:!l cti @R %ﬂ %ﬂ%"lﬁb‘flrﬁ#o’f? @%ré;f’%lpﬁ'ﬁ’él urt her

CONf 4 NATK id deté@ed)ltht WTRUGEt Stk a bik&koh ke MRirbirB8smit the
until a next avail abl e random access interval to

Preamblh 8RR expiEaipe ghihe bagkoff fimernwhavein ¢f trenamih power for
ekl RALi GO P rAmbld ischdMifdfbediet ect ed, the

WRUsetting a timer toretransnit the preanbl e
upon expiration of the backoff tiner, wherein a

tra ower r I SI on reanble i.S
not rEhcr gg thfg Ot{fﬁ m?rg't éﬁ%l E PloihSqthie an
inbak @hihitipleref 10 $ns &Fhitlp 1s3lfhﬂdd>hﬁ9 Qeledtddt b&bv%eﬂfnula@mﬁﬁa and

whi ch is randomX sel ect ed between nmi ni rum and nmaxi num
mpiopyphsekethgeriods.

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 nmethod of claim 18 wherein the m ni nrum and

maxi mum backof f periods are set equal. 20. The net hod
w@Roochzai7m 18 wherein the m ni mum and maxi mum PCT/US2006/032623

backof f peri ods are set to zero. 21. The nethod of

cl ai,p 1wherei n, t he .RACH subchannel s are defined by at

| eadt oﬁ\gﬁ% %@QP& iOEfBﬁWe?f ¥ er%a?kle SHECRTIRE t@ﬁwg& 150 of a
disthyuted fastasfieChREEAMAEb&IlZel BELEBAMEr BRENANNE]l s are

defined by at | east one subcarrier block including a

plurality of subcarriers over at |east one tine

sl o4,423. I.m: [PsY i

o1 odt 1 s ThnceBFd Sl £l il RACRH BubclpBiRiRE bfihed
byl addedst pad sabdzraier peer dtlleadt . on24imdéiet witthhaideadt onkapreading
wherei n the RACH subchannel s are defined by at | east
fie subcarrier over at |east one time slot with at
| east one spreadi ng code. 25. The nmethod of claiml1
wherein the transni ssion power |evel of the preanble

i s pPedelBe Hiekled ofmbainThwhereindhe Gransmassioni powerrlevel of the
: }.SS/ ower |evel of the preanble is
IH%%%B&%ggﬁg%igﬁgﬂvﬁRu. 27. In a single carrier
frequency division nultiple access (SC-FDVA) wirel ess

co ni cation t J nel ydin i rel ess

rafbm ¢ TReBRHRAT ohRin YurRerei iR FepSmisiqn povss leyel of the
prdiRuld iglcompaesEhtheaWaR Nt | on- based upl i nk random

access channel (RACH), the WIRU conprising: a RACH

processor configured to randomy select a RACH

subehann ' . i

subahanng] & MRS ARt Achly Gy QYR ARtRT, FGHL sc-FDMA)
wiaglasd abinenmiicatidnusgstenaincladinganaswireless trandmijlreadvé ainit

' nbl ' t | ect ed si ture via.,
OIS TR A a5 e B
rah@v@lactdBtchhinSURNCII S flhe WIRURbRAPIRMSUCCESST Ul

decoding of the preanble bg t he base station.
a RACH processor configured fo randomly select a RACH subchannel

Co

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 transmission 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 WIRUof cl ai m 27 wherein the RACHprocessor is

configured to select an access service class (ASC)
w@ewng249pl ural ity of avail abl e ASCs, the avai PEbiU82006/032623

signatures and the avail abl e RACH subchannel s bei ng

iven for each of the Cs,. .wher eby t he .RACH pr.ocess
) SR Fouphe e Rk e m R A RS R the
preBmble §RkfdyedhdSeandBittdh eralERdtOfthel ?i‘éﬁ‘n@cﬂef BN er the

conprises:a retransm ssion counter for tracking the
refaRSBYSSHIN camtandomsgwi enecedfa teansmissipn imifvher eby t he

transmtter transmts the preanble only if the

retransm ssi on counter does not exceed a

r et 13@ns niTas WHAR Ul af claim 37 . wHereindhRBHNC I beocessdy isdoafigured to

t he RACHpr.ocessaqr | onfigured .to rform
pestive & perigosradeck belRe tohanaaee ph e praaRble, whesh the
trihahRr t‘i‘ﬁh@sﬁﬁ@ﬂ%&?f&aﬁfblé bARSMEStrhRempRANM tBe PRéamble is

the transm ssion of the preanble is allowed based on
allayeedeased ondhe persigterce dieckThe WIRUof cl ai m 30 wherein

t he RACHprocessor waits for a next random access

interval if the transm ssion of the preanble is not

al | dled Ths&ITRY dfbkipa0syisireindhe RACTHE prad@ssofivaitdddrld next

of. claim 27 wherein the RACH processor nitors, an
rafdgR ECEIRITTG § b AR QADERFeATRPIadt Bl allged based

ot hevbistane icREkcat or (Al) and sends a nessage part to
t he base station if a positive acknow edgenent (ACK)

is detected. 33. The WIRU of claim 32 wherein the Al CH

is [ ti ' [ I L

52, Hhe BPESTSRY pIARLEY e BER ACRS bidke kR B tors an
adglésifReChh dicatoe slsarmeldAIGH utotdeted aneactjuisitacon afahieat®RA@H) and

tq retransmt ,th eanble. 35. The WIRUof. ¢l aim 3 .
scngs printsagonrrt o bR Mbain i B potilis LR s RN R s
ddetiegt ed, the RACH processor sets the backofftiner

toretransmt the pi'eanble upon expiration of the
backoff timer, wherein a transmt power for

The rRUM CCrany 4 et B2 hdieled sy CFF RERRAetea ot

dawmlinit ggeed control channel.

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.

35. 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.
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multiple of 10 nms, which is randomy sel ected between
m ni mum and nmaxi num backof f periods. 37. The WRUof

W@ b@i7eg81 wherei n the m ni nrum and maxi nrum backeé/US2006/032623
periods are set equal 38 The WIRUof cl ai m 36 wherein

h k ff r|o are sef, to.
ror &0 3o TR NGRSl e om HB PRI HieRict to s integer
maUs1b 6ﬂ1\(¢hfs, @hﬁ:hd@ﬁ*éﬁlﬁﬂnl %eﬁbteﬁ%@&e&fﬁlﬁﬁhﬁﬁﬁhﬂ%aximm
over at least one tine slot. 40. The WIRUof cl ai m 27
Perolhe RACH subchannel s are defined by at | east
one subcarrier block including a plurality of
subcarriers over at least one tine slot. 41. The WIRU
of d7ai niThe WhBUeif clatrh 86 sthiecein themiminnok and nongmafn lzackoff
iﬁ?rlbUted sibcarrier bl ock and a | ocalized
SR Pe B ck. 42. The WIRUof claim 27 wherein the
RACH subchannel s are defined by at | east one
subcarrier over at |east one tinme slot with at | east
one 38pr edlr AT RY@E clafm 26 whprrin piruétineya prel precimapehaskof!
n power |evel of the preanble is
pre5§%§?§§%% k944 The WIRUof cl ai m 27 wherein the
transm ssion power |evel of the preanble is conputed

i %1 o e RU et iore B BeHa I aclr e liRea

byt ¥l s Mecéub%ﬂﬁ;exaom Be lefassoﬁé fifereléd. recei ve unit
(WRU) and a base station, a base station for

processi ng contention-based uplink random access

chanpel CREGARENG? E%]%S%I(ﬂ%mﬁ e I@ ﬁ sﬁb@ﬁ%rﬁ{éése% éiteﬁned

conprising: a prea tor con gure
bypatelaatt anetsubnsuridrtdatkbyclad itvgRUpluma ityRACHDb ceandraiover at least
acq%:sh%ion i ndi cator channel (Al CH) processor
ed t o send an acquisition indicator (Al) via
an Al CH tothe WIRUWhen a preanble is detected

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.

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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on the RACH, the Al being one of a positive
acknow edgenent (ACK) and a negative acknow edgenent

W@ DATK)47916. The base station of clai m45 wher BCTIUS1006/032623
preanbl e detector determ nes whether there is a

re le.transmtted by another MTRU on.the sel

DB B Araae st e fhedeey Sivigb dpn it Getosn (Sekna)
wirBRE€ dofari@niRhBan¥yetent dnsliidined Miredatat HahsWiRldcaiRe unit

t he sel ected RACH subchannel. 47. The base station of

(KTBUnrad atvgpe satioponprsesiaiion far prospsing copbembion-based uplink
rorRBHT e HEARE G bAnSATRINS, theAMB et A 20Tl ing:

on a received power prea
whereepreaniide Ale@dtqr cndigaoed seddiect hepyeawrble arlinssatittedtby a

W&ﬁtﬁle V\ﬂ'sllg%lgﬁg tae WRU adj usts transmt power |evel of

the” fB& &Pf based on the power adjustnent. 48.
The Bas@usdiibh aitiOftof titdrihet (ATEEY Bidieddde cOHTBITed to send an
adjustnent is inpli C|tI]y carried 1n resource

acqpisitden shicatar @lywte; aAIGH to thesWdRdEwhen apsegmblgipdatected
4 ' ' YRR

of s EACIRE0R, A Bl of GBS b ML ARG o

negativaiangnewlddgernenieMACKDr r ect i on based on the
preanbl e, wherein the Al CH processor sends the tim ng
and frequency correction to the WIRU along with the

Al, 48nd TheVBRd aglitisnt 5f tc'lammg5aw@ef&ﬁ%1ﬁnﬁyedsﬁ§1@dd&ector
e timng and frequency carrection. 50. The base

th : )

dejermingh voetherthera b funeasiie transpmittediby anothenWilRjhen the
é‘ { .

S A b e O L Blpe P e ARKA g is o

prieomdpde ransméttedhby heothar SVHREt arr theumbattedhRARE pulehahhel.
transmtted by another WIRU s sane to the sel ected
signature and if so, the AICH processor sends a NACKto

t he {TRUThe Bhse sthitRnasRist 48 fu@thefcoflpising0 Wher ei n
if the signature used by another WIRUi s different from

t he SERBEDEIPETYrieniiodler corfigyrer tpcoppstop posieyRdjstment
bR @r%ﬁ%ﬁ?ﬁﬁ&rqbw%ﬁﬁ@ pPUnTHle! Fhbfbih %NB)AI@?‘IS insoc’é]ssor

required
sends the power adjustment to the WTRU and the WTRU adjusts 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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sendi ng nothing to a WIRU whose SNR does not neet the

requi red SNR. 52. The base station of claimb51 further
weewpedng: a transmt power controll er confiPCF/E2006032623

conmpute a power adjustnent based on a received power

of the rea of t he, WIRUwhose NR meets the
Wmﬁ t%ﬁﬁn FrefiRency efeEi 88 o mgead%nff Heequency

coP@WEbn adj ust nent to the WIRU al ong with the Al, and
the WIRU adj usts transmt power |evel of the nmessage
part based on the power adjustnent. 53. The base

statson '?fle n%t?glmtl Wt gllin Cme%lﬁgﬁ e&’é rf% N9, I%Q& one

frequency con configured to conp
praamhble &qnmrtyed:lﬁy aum:themwm en th)@sélh@te@ Raiﬂﬁ lsebdi‘anhhb the

se SANR here ui, red R wherei n t he
Prﬁ?eﬁlepﬂ EEOL & © ﬁ%dﬁeﬂﬁ%e bqr@qegﬂe re used in the

pré beCHrh ¥ itfed wsﬁaﬁMHé% WITH9i8Malkb fohiBe Ablectd3R Qlotniaeux%%lé if

adj usts timng and frequency based on the timng and
sof Pheydlrid preessracendna NuCKthéhe X6ERErat i on of clai m 45
wherein the AICH is nultiplexed with downlink shared
control channel.
51.. The base station of claim 50 wherein if the signature used by

another WTRU is different from 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 WTRU 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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