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[0007] The WTRU then waits for an acquisition indication from a Node B,
which is signaled in the Downlink (DL) on the Acquisition Indicator Channel
(AICH). When the Node B detects the PRACH preamble associated with RACH
attempt, it echoes on the AICH an identical signature sequence to indicate to the
WTRU to transmit over PRACH.

[0008] In the case where no AICH is detected, the WTRU increases 1ts
transmission power by a predetermined amount and retransmits the preamble in
the next available transmission slot. The process is repeated until the AICH is
detected by the WTRU, or until a maximum number of preamble transmissions is
reached. If a negative acknowledgement is received or the maximum number of

transmissions is reached, RACH access has failed and a backoff procedure is
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medi um access (MAC) layer. [0009] In the case where a
w@oaBsR2g0 AlCH is transmitted by the Node B, tPET/USTIRIN22690
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to avoid excessive UL interference caused by WTRUs when transmitting high
rate bursts over RACH/PRACH. When a WTRU gains RACH access, it must

independently select the transport format for transmission. There is no way for

the RAN to dynamically control the transmission rate of WTRUs over
RACH/PRACH.



and controlling parameters for transm ssion over a
contenti on-based channel that 1is used by a WRTU to
wo e@sssero dat a and/ or control information in apCT/pPhi00%k022690
to a radio access network (RAN). In one enbodi nent, a
net hod and apparatus are d| scl osed for increasing the
[QQa]t3é of data transm ssion YYMMARY channel while
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channel [0017] Figure 1B shows a frane formt
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rﬁ‘gﬁoa[cgéég%ewohb @x&ﬁ?%”@edéxﬁ&d%ﬁl%% a W& ahl gﬁ)gra%us are
SNOWs ructure

rame s I an exi sting acqul si
disettsedtforr irchheasingg theA\rdld) of 428 ]t9z}ns1ﬁugsubﬁ 03e8 hhevehannel while
structure fO{ an, Al CH agcording to the present

lignisingAny, kesuitiRgaorreasg gk BO13e s a functional bl ock

di agram of a portion of a representative wreless
communi cation systemwith a WIRU and a Node-B. [0021]
[(0GUre 5 showsBRIKEtDBICROPTHONION U lfh@Vﬁv‘ﬁiﬁg

i fferent_ PRA es accoy.di to,.the esen
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ab—@@g@ﬁﬁ&gel (PRAICI). ess transmt/receive unit (WRU)
includes but is not limted to a user equi pnent,

@B e stBiguoe 1B shewis @r franisi formatfer @i physicali ltandom access

BRER PRACHY acthfhe LB st S TS L Tt orred to

[O@raf t erFigard a5 ehowatd Frarhd Gtrdesrd¥Wr b &aktihg MHchatbition
to a Node-B, site controller, access point or any

llédlﬁ%'frortcbﬁlén@f(AMHérfam ng device in a wirel ess

sco Logpegl@ﬁ& %I%%é 'r?dg%ﬁ#%pe ‘?Oerres Fl a‘élm hﬂi&ﬂ%tt ccegresent

d(iddl'd?A)reV\n rel ess conmuni cati on systens, the follow ng
d| ments and teachings.a pl i able to_other
W) css RigaR it ciit Porfanctiopahbbgatiogramoof a portion of a
rgggsgﬁ%mz/vﬂgéggsocommumcatlon system with a WTRU and a Node-B.
[0021] Figure 5 shows a method for distinguishing among different PRACH

types according to the present disclosure.

[0022] DETAILED DESCRIPTION

[0023] Hereafter, a wireless transmit/receive unit (WTRU) includes but is
not limited to a user equipment, mobile station, fixed or mobile subscriber unit,
pager, or any other type of device capable of operating in a wireless environment.
When referred to hereafter, a base station includes but is not limited to a Node-B,
site controller, access point or any other type of interfacing device in a wireless
environment.

[0024] Although described within the scope of 3GPP UMTS and UMTS
Terrestrial Radio Access (UTRA) wireless communication systems, the following

embodiments and teachings are applicable to other wireless communications
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technol ogi es, including those systens enpl oyi ng random
access channels for uplink transm ssion. [00251
WO-2@ans7218 shows a proposed frane format for aP@Ehysi0ad22690

random access channel (PRACH). Figure 1B indicates
several met hods, not to be considered exhaustive,
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y
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the tr ans or

onl o des {wo bits i
%ﬁ’fﬁ&{f o nﬁesesaeew@ Preacble) TAZY erwgsrwﬁweme;ﬂependant

rLfH&ttﬁaﬁﬁaf,ﬂlléraglla le‘;yggper of transport formats that
can be supported on the Data portion of the PRACH To

[@026¢ unv e rfudhrdrsinkcieaisé it achnegvahleravessif RA GIYPRACH snay result in

f th t t 12 th
ofRiERRGanHsasah U Er R enhare Aty s b RS that
nkBd& o Bé’%ﬂiioﬁ‘&d‘ dh ﬁl@‘?)a-lfﬁgbrtflér?bﬂhg PRACH. OHRMtFormat for the

having 8 bits in field 35 would allow for up

qoot@é parcl) df tecexasting PRAGH ondit proyidesiw oletsin thertransport
f t e 0 kwar d co t i,bi li

ifpdd semipRhar inder CIED AR YIS pSRRRAL R tf g the

nlutibeiof $ranspbiteforhbls fhatlcn é, suppbited @8the DAQOrEbn of the

with the former slot format which only provided for

PRACH; tLo ¢igcymypentpthis imdtadions a I}%ﬁ]@g format is proposed for the

control part 12 of the PRACH, shown in Figure 1B. This new slot format may
provide more than two bits in the TFCI field 37. For example, having 8 bits in
the TFCI field 35 would allow for up to 28= 256 different slot formats on the Data
portion 17 of the PRACH.

[0027] For backward compatibility this newly defined slot format,
containing more than two bits in the TFCI field 37, will need to coexist with the
former slot format which only provided for two bits in the TFCI field 35. Having
two different PRACH types coexist, the PRACH and an Enhanced-PRACH,
brings a challenge for a base station to properly decode a PRACH since the base
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two different PRACH types coexist, the PRACH and an
Enhanced- PRACH, brings a challenge for a base station
wo o0oposer | y decode a PRACH since the base - 4p@NDUS2007/022690
2008/ 057270 PCT/ US2007/ 022690 station currently has
no, means by which it can | earn which PRACH type a
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pRRAIAY YPEB e B e SR BalE a0 it del §53 s PRACH
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R BB AR BAPRRITTEo FERR' onrou
iss eggeegal foorntheaPRACTE transatsdigng heingAlet s1d PRACH format and
B B Sy AR 00 2 e
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first exanple, ustrated in Figure 5, 1s segregation
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The N coul,d reserve, a,cert.ai n ,.nupber,. qQf slots for
BB PG HeERSReUE s Brumiien: Plbwa “wni | o
[0029%T Vi NOA GiRed BRI Ie! ilIRbtrated | FRurdBASHekF3REi0h 38 tRO time
usi ng anot her PRA slot fornmt. FIB%E&;e illustrates

slobe apaiable fpa PRAGHIrangnisgiogae ithe sguldcxsserye a certain

oS N 5 PR SRR B 80 AR Bl wha
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certain nunber of scranmbling codes for PRACH

formats Higureon illistrages one partieiaCexaroplernf segmgntation by access
a0t L | e reserving another set of
oLt he! Pieesedt P

scra I'ng CH transm ssion using anot her
((RRATCH f orAraécopd. exantplé i sepde RAGHL theherambling bodeatusedl for

cr | i ng .cades si gnal ed by higher | ayers and .
P@’y‘\@%ﬂfﬁ Stiens Ta¢ 8251 ?w&? res§EveIA coxtaip rpmbsrafseranhling
168 PRATH QraddSigon & DGE PRAYE Al g Tt
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PRAQHEY urbile serparving s ahathePRAEH of r sorsmibisgonodesi figr PRACH
txgaln\él%rissFi)g\)nA glélirflgo rarrrlgghe(rePﬂACtI-f 9xl'ntlé.to ?ea.lg. Enhanced PRACH). The
assignment of scrambling codes may be signaled by higher layers and by RRC

broadcast signaling.

[0031] A third example is segregation of signature sequences used in the
PRACH preamble. The RAN could reserve a certain number of signature
sequences for PRACH transmission using a given PRACH format (e.g. traditional
PRACH) while reserving another set of signature sequences for PRACH
transmission using another PRACH format (e.g. Enhanced PRACH). An example
of how signature sequences can be segregated is shown in the Table 1, where PO
to P8 are reserved for PRACH and P9 to P15 are reserved for Enhanced PRACH.
Note that this is just one realization of segregation by signature sequence; others

are possible.
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wo coosms72(@. g. Enhanced PRACH). An exanpl e

PRACH) while reserving another set of signature
sequences for PRACH transm ssion using another PRACH

si gnature sequences can be segregated is shown in the
Table 1, where PO to P8 are reserved for PRACH and P9
to P15 are reserved for Enhanced PRACH. Not e t hat

of POWUS2007/022690
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Increa3| ng the data rate ach:’%a}JbA?Plg to the disclosed
met hod may increase the anmobunt of noi se generat ed In

order to avoi d excessive noise rise caused by hig
[QR3Z r at oreasimeRREdater Bate aceordimpnbe ﬁlae/dtﬁglocs@%fnnqbp@dnay

ih@ease the amount of noise generated. In order to avoid excessive noise rise
caused by high data rate RACH/PRACH bursts, the RAN may be configured to
control the interference generated by the WTRUs. Specifically, the RAN may
indicate to the WTRU, prior to WTRU transmission of the PRACH frame, the
maximum transmission rate and/or power that can be used for transmitting the
PRACH frame. Alternatively, a grant may be pre-configured (e.g. through RRC
broadcast signaling) to allow the WTRU to start transmission and, optionally, the
grant may be readjusted by the UTRA Network (UTRAN) while the WTRU is
transmitting over the Enhanced RACH.

[0033] The information signaled from the RAN to the WTRU may
effectively limit the system impact caused by the PRACH frame, while allowing
the WTRU to select the highest transport block size and maximize the efficiency
of the RACH access. A grant-type signaling mechanism is disclosed, where the
RAN indicates to the WTRU the maximum amount of UL resources that can be
consumed for transmission of the PRACH frame. The following non-exhaustive
list of example metrics and parameters is proposed, the metrics to be used
individually or in any combination to determine what UL resources should be
granted for enhanced PRACH transmission.

[0034] A first example is maximum power ratio, which indicates the
-6-




control the interference generated by the WRUs.
Specifically, the RAN nay indicate to the WIRU, prior

WO 00080R7¢ r ansm ssi on of the PRACH frane, the POEKBI00T22690
transm ssion rate and/ or power that can be used for
transmtting the PRACH frame. Alternatively, gran

ETVER PVEE AP ALEACR éhe coPARGARRARE! dt iehdy and the
cShADREPE), drenBb AN LHEpWIRaig ab AL BARASREANCH data

opt i onal e readjuste
PBIRAY [sadvidiekp aifimé\lpowbi' I ﬁ‘hblmaxmmlmwdl'rmnmnlstdner@s&ble

t he .Enh d RACH. 00331 f
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for transm ssion of the PRACH frane. The foll ow ng
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tfashsﬂ{ﬁgﬁgr? 5 hetlﬂgAaFI{fE'Jnéé t&éﬁh%%hg%e de{tﬁ%l?\étl gf]%l&igon%ol part

natro rmne

lghdlliednbﬁmlghaﬂtae GoWwer c&ibadeRsmRA s hh aB&iIhﬁesmae (e g. 20
[00341 A first exanple is nmaxinmum power ratio,

whi
b BRARE relative RWeY ‘mb gespsrd totheamegnide prgepcde w1th the
pmbﬁ‘}'g} angﬁt ﬁ&er?c%lﬂ %Q)T ﬁﬁ@ Wﬁﬁdef?ﬁﬁggiﬂd@‘oﬁl%rols the

par t con e naxi
noizei risebet immenelmee ehmmsmszrﬁhd aVERUpar thelUla rmlus pewer

BEST BpE bR pEERIEd By ThALAR: HaBAResi on power of the
(O  Conk 19kt befmpROFR MR e m quH%ragﬂgyWocﬁ size.

controlling noise rise or interference cause
Defexhination €tHik quaintity dtowesrthe AHFRAN tomyntrel interfferenesithat is

eieiee P iha ST ERRERY R RALe b FeStint A dibe ) HieBACH i

ugéda_nt ed for enhanced PRACH transni ssion i s maxi num
transm ssion ﬁower, whi ch i ndi cates the maxi mum tot al
(M3 r t had feurdh \erkROpleaf ageetrisris tranemsission itome dhtervad (TTI)
Sgl‘-\’ACI—I frame with enhanced data part 17 and contr ol

art 12. The maxi mum total power can be determ ned as
[(H]BS&bSOl WA diftlalex@mpe. of a detric is a maximum amount of time (e.g.

number of TTI) the WTRU can transmit.

[0039] The value of the grant may be mapped to an index, where the
mapping is known by the WTRU and RAN. The mapping may be broadcast by
the RAN over BCCH/BCH, configured through higher layer signaling or pre-
configured in WTRU devices.

(0040] Various mechanisms are proposed in the following, to allow the RAN
to convey the information described above. These mechanisms can be used
individually or in any combination.

[0041] In one embodiment, shown in Figure 3, the control information is

conveyed to the WTRU using an existing AICH or similar channel. Specifically,
-7-



dBm, or as a relative power with respect to the
preanbl e power. As with the previous exanple,

w@omvsHsi2le ng t he power of the WIRU ef fecti vel yP€CDOB2007/622690
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40@Rghisy and she soaund) paxéﬁ%mwmutmm K124 chips. prlbqous @dSF256

chfpielfial P10 dhenh a3 et I Eed sinb B AR e dainifed over
the 2024 tHigs v AQMAHEINEH sdqle A& ofG9THboNR bigd Blgnbg&‘éﬂeqhéhce, can

one enbodi nent, shown in Figure 3, the control

berefingd tfop sacks of e veytael informationriryelssi 'A?Qe anamngtheﬁgeen

<S5} B3P 5o BB oty M6 ekl e st R st PR and

thé WANREKG qhissihpping meiy dat bwadédsatby theSRAN, kehfigeredt theough
preanbl e and the PRACH franme to indicate to the WIRU
hgherayersignalingorshrescopfguresk e. A proposed structure

[@(;43?” Al Qﬂthﬁua%ﬂ%}@g £hd ﬁ's li"()943ch higd'Q0 & O Al?@i-lt sﬁ@ c% be

Al CH access s ave e sanme neani ng
inteepreted 83 a ngwﬁhltﬁbldv(b.gr ¢bhis) \hhlclha:shtapm theéhﬁidm Dﬁtﬂle\mntrol

evi au the . res d part ontai ns the.con L.
PR R YhETe AR PR RS SHBHATE SN fRliability of
theBlgie1@f chips in the above
[0044] Alternatively, the control grant may be conveying using any of:

existing enhanced access gate channel (E-AGCH) and enhanced reverse gate
channel (E-RGCH) to indicate “grant” for PRACH frames; the forward access
channel (FACH) transport channel or similar channel; and the broadcast control
channel (BCCH) logical channel, which is mapped to the broadcast channel
(BCH) transport channel. In this case, the control information is broadcast
throughout the cell and may be either common to all WTRUs using the PRACH,
or signaled individually to WTRUSs using RACH/PRACH. In addition one may use
other new or existing physical layer signaling and/or L2 control channel to convey
the control grant.

[0045] The RAN may make a decision as to the WTRU maximum
transmission rate and/or power for each WTRU that has successfully acquired

the RACH through the preamble mechanism. This decision may be made
-8-



exanpl es may be retained: the first part, or A part,

50 of the AICH may contain 4096 chips and the second
w@aros/0870may contai n 1024 chi ps. Using a SF256PCT/US2007/022690

channel i zati on code, a sequence of 8 real -val ued

signals can be fransmtted over the 1024 chips. A

agFewEqusbhoskydireted B tag hBRY;: e.g. signature
(3 e FOlﬂﬁf Qsedtﬁlé’ﬁeﬁésgﬁ lﬂéeeéeﬁkﬁgxg/ﬂggfxoéach WTRU

rmation [eve € nmappl ng
thatghuesnarcessful omdguiredi the ehanhélo An ndm(pls I@ﬁulmietbxe faanthimis a
at, the and gfthe WRU; this nmapping
e

lignig g the Uly 1nteeferenqe. cdihpugh @é’e%th‘feowéﬁn wg}sé? WIERLY); has

f Y}
45084 ORACHE R0 P RO ML AL Ebe hlFon
W'ﬁRH{ irapseds as the MHi ﬂnfthelatte(rec.age AWHIRS mayhbe assigned a

caont ai ns the | ndex t he .c. i nfor.matio er

et eBtien iRt A Bo Tiforiid estigengihge this WIRU
waild e@uégttys 5 otHehw’pRU dou®d dse {t0044] Al ternatively,
t he control gr ant conveyi ng using any of:

(@347t i ng Tenﬂameﬁrmge@@ RANerigsdn ra@mg(lEhA(g@H}CIHh@Imong the

WIRDAHASed S HtEind A inEPRPREe, HFIE AL the bt Pind Blefipizine
th&pdbhbilityREROIHIs &itad 68pactty villHel libied C hasrRk to AdleddWis, the
br oadcast contral . channel d@gc\ryqr i cal channel ,

RAHY anay seqiippan indicatien msda n@“ier o¢cmEpmcy. A higher

LA RAAS} 5 BLODRURRRy SIBIGEIAE Birs iy, o
Vrz)'ERé] hbed onbympbsvite aatdar¥d Ruldicatiom g;ftmﬂfeli’%alrbancgr (e.g. low,
nal ed i ndi vidual ly to WIRUs usi.n

In
1o, Bigho Hersnkighy s lswﬂgpaﬂewcwldga@%sw@d pwsing the RACH
t

FRUREIC L Bl MR Rlve AL RIS SRR 0 PG may be
appended he Mmamhlauﬁesstagamnhsmeobuﬁar eceuyhmey jnoieation.
for each WIRU t hat has successf ul | ired e RACH
Altgrpgely nehp, BUREPEH TR JRaR] B codrd singdhe pisAmbls, Signature
sBRE ces; G W2 QORI PR § %7 bt REL JHIRRR e ggﬁ&g[foroi%c]h of r%;he buffer

aut onormously or be directed y the
oma@@mﬂ@e}ﬁake this decision independently for each

[é@(— | e o 1grt]1%e§ f’ YEGE I%C%toHXl %‘f&llj{l (rileadgratug]le366] ey lpor&@n of a
representative wireless commumcatlon system with a WTRU 210 and a Node-B,
or base station 220. The WTRU 210 and base station 220 are in two-way
communication with each other, and are both configured to perform a method
such as one of the embodiments described above for increasing a data
transmission rate over a random access channel.

[0049] In addition to the components that may be found in a typical WTRU,
the WTRU 210 includes a processor 215, a receiver 216, a transmitter 217, and
an antenna 218. The processor 215 is configured to perform a method such as
one of the embodiments described above for increasing a data transmission rate

over a random access channel. The receiver 216 and the transmitter 217 are in

communication with the processor 215. The antenna 218 is in communication

-9-



[imt on the UL interference. Although effective when
a single WIRU has acquired the RACH channel, it nmay
wo e@d/ 05276 nef fi ci enci es when nore than one WIRUI/US2007/022690
transmts on the RACH. In the latter case, a WIRU nay
be assigned a higher rate/power but may not need it.
Wﬁhsb@httga regevey Rﬁg andthe transmytten 2171 edpeilitrte the trangmission
. I se it. [0047] In this approach,
aﬁﬁ§8é£§#?¥%§%&$§£3%§#gn the capacity anmong the WRUs
[0592d on Ini additiowtd fhel cotrpioheritsihat mafibedowrid inhetypicat Node-

ti iLm zir h babi lity that thij t .
TR A D SR ks b g sxe
aRANN Eteh &4 %Q%Ie’é‘ﬁg P%&@é&fi‘b@@ Bs @tﬁuﬂlﬁ%é&? ﬁgp W?%@?od such

occupancy. occupancy wo
aproobabihe embodimesits gesdribedxthose fapmcrdagingTh data/ifRidsmission

need onl rovi de coarse i ndicatj of .buffer .
releATBan gt B Ghantpbl B ocR G L2 ey U g emitigr 927 are
i Eﬁlﬁﬁl‘ﬁ‘ﬁtidaf?fbn%‘ﬂl’l %%’ﬁroﬁé&ﬂﬁb@ﬂ TR A enh R 92 8AGH comm1|1neication

preanble in several alternative ways. As one exanple,
vath bethlthe remeyven 826 apdéhel binsmitit 2% todatilitatetbs higasmission

w,th the buff.er. oc ancy indication. Alternatively,
aPﬂée?ﬁ?BPﬁgﬁﬂgﬂeﬁH§Rge coded in the preanble signature

(oY encesBy Wagtofl sxan 8 b dlmen &L a fheSingflatneheed in a base
sequences for each of the buffer occupancy |evels.

stedoug Wirslepsmetworkscontrallert atdhaidata bek laeagr she getgvazk layer,
: ' | Ve_ W ni cation .
988 5 O e A BTV 0 NGB RO TG i
(RPB). The WIRU 210 and base station 220 are in two-way

co niciéﬁiﬁﬂﬁhﬁﬁafigh ot her, and are both confi gured
[Q%ﬁggrfor TS uch as one of the enbodi ments
deschi e . i ] S& o
175t oo e e cnih D RS rAR T bl b AP RES feBimtssion
patamhéercovgrarantemtdeedsswhynived (RAGH) ih A veirélyss @aim\Misktions
tpe RU 210 includes a processor 215, a receiver 216,
ngW¥Ehsmitter 217, and an antenna 218. The processor
215 is configured to performa nethod such as one of

t he enbodi nents descri bed above for increasing a data

2t r anThe sedtbad matie enthodiment dnatheneir the traplsemsseén paiemneters

recei Ve@gglg and .the transmtter 217 are in
CUBRRSH A SRR SIRORIEESIOM B ocessor 215. The antenna 218

IS in comunication -9
3. The method as in embodiment 2, wherein the transmission rate is
increased by performing at least one of the group consisting of:
reducing the spreading factor for at least one channelization code used in the
data part; and

increasing the order of modulation used in the data part.

4, The method as in any preceding embodiment comprising:
defining an access channel configured for transmission of an access channel
frame having a plurality of slots, each slot further comprising a data part and a

control part, the control part further comprising a transport format combination

-10-



WD 2008/ 057270 PCT/ US2007/ 022690 w th both the
receiver 216 and the transmtter 217 to facilitate the
w0 c@sssi23ei on  and reception of wirel ess data. PEDOSHP7/022690
In addition to the conmponents that nay be found in a
pi cal Node- B, the Node-B 220 includes a processor
%ﬁB(TEqIéﬁéll dyer 226, a transmitter 227, and an

L T LT R —
addCH hratheabnipeising a phraltcéM@cds dhts ehtln st SddtWdmprising

rate over a random access channel. The receiver 226
aZREIVAR PAF AR  tter 227 are in cormunication with the

SRS FAEep G YRk MR 5 s

ldamt iohe tofitlkee ghmupt canssstingsefo nsmgndoreeﬁmmt ¢rm1smfeamnlgeﬂaels>s for

ch et aireP 4467w fa dhe G Va1 B urhgs Ss.‘?«%faannehzanon

c&&é‘étﬁs%HllﬁrtheQiatﬁ hardakhdyinkth bRNEof 9150 @clmﬁﬂ‘@ﬁé‘
F

layer, in the formof software or ware in a
vmtmg modlmggramrm thealaia ipamt; a(xﬂdTE)lrylpg @Wsnﬁ&ﬁb]blpbﬁhﬁfﬁf the
¢ ﬂr %hod for assigning radio resources and
C%Ibﬁ? B ng transmission paraneters over a random
access channel (RACH) in a w rel ess comrunications
network. 2. The nethod as in enbodinent 1, wherein the
St r an’£h¢ methed parramx pr@edmmbfslemanﬂ a;pmpnsmsthes@emof

bt st of e PRRASE Bl LT AT isbton WG e pgpmel
framee dvihpa duility 00slbts ehélgslet furtlesitohligisinea dRtLpMtRAGd a
factor for at | east one channelization code used In

cRIHEol Rest dbpgentrolpsat fusthersompyisinga iegspors formatispmbination

i&ﬁ&ng@I {Rgigdata part. 4. The nethod as in any
precedi ng enbodi nent conprising: defining an access

defiaimgedn aoyaisiton éetitator thanmlr(AHII@)’lco@ﬁigat‘e(hﬂ)@ ¢fsmsmission of

chal frame havin urality of sl ots, each sl ot
apﬁaﬁgﬁa@aﬁﬁm&s’f@g %3h5?§tyagra€ceéﬁa oks; Saghiicers Sﬁmmpnsmg
atrg&r_@@@?_gﬁl, ap@rt further conprising a transport format
conbi nati on
increasing the transmission rate of said access channel frame by performing at

least one of the group consisting of: using more than one spreading factor for
channelization codes used in the data part; varying a number of channelization
codes used in the data part; varying an order of modulation in the data part;
varying coding rates in the data part; and, varying transmission power of the

control part. !

6. The method as in any preceding embodiment, comprising

defining an enhanced physical random access channel (PRACH) configured for
transmission of a PRACH frame comprising a plurality of PRACH slots, each
PRACH slot further comprising a data part and a control part, the control part
further comprising a transport format combination index (TFCI) field;

defining an acquisition indicator channel (AICH) configured for transmission of

-11-



-10 WD 2008/ 057270 PCT/ US2007/ 022690 index (TFC)
field; defining an acquisition indicator channel

w@ 2008m672¢0nf i gured for transm ssion of an Al GPCT/D82087/022690
conprising a plurality of access slots; each access

sl at rising. .a reseryed part; and increasing the .
apyAICH, fralesqmipisingt pRyrplioneiaceass slpisiarh RECERESIpy comprising
aRREEQbApAR; 3hd | east one of the group consisting of.

usi ng nore than one spreadi ng factor for
petfarmilg atdeassione ofide greepl comsidthe dfatsing arore thear otierspreading

nynber of channelization od used in the data part;
0% Forg harrgiggnon contsiped Fohe Ath et HIpHE & Humbér of
cHahyd1atieASbA Usell 5 thdudth PatiBlBryRAE hn ofdWhof ¥AUKIAMIn in the
transm ssion power of the “control part. 5. The net hog
data partavaryngaedifigngtemindtie detat part; emds vasiying tréwsigissips power
of{ﬁecod%f(jlniptg an access channel configured for

ransm ssiP8h” of an access channel frame havi ng a
plurality of slots, each slot further conprising a

data part and a  control part, the control part )
Tfurt ’ﬁg? method ps imany PrecgauEsmbediment, comising inpreasing the
' el d. frb K an acqui sition indicator
dg aﬁﬁé‘r"‘]&f%‘)&idt‘ESg?ﬁgﬁrﬁégbﬂgr transm ssion of an Al CH
frame conprising a plurality of access slots; each

acce sl o onprising a reseryed, part; and . )
8 nr S8 i%@tﬁ’f’ﬁ &St WaABYPEeTedng gTboBmment; avheseiasincreasing the

tERRRARIo FARRORbREE bafBltithelt 16h &3 e of Lhe group
consisting of. uUsing nore tian one spreadi ng factor
réducing tensyereadiagifactoc datemeumrardorenchan@et zdtiorpeddes used in the
dvg{éi ng adnurrber of channelization codes used. in the

gt Barhaand varying an order of nodulation in the data
iRefelasingReordé Aadbdiflatih 8Sed Th {HiEAa@rPart; and,

varyi ng transm ssion power of the <control part. | 6.
The nmethod as in any precedi ng enbodi nent, conprising

defigin n enhanced physi cal random access channel

O PRACTS TBEMPHGE o 318 Precediie Rl P REReY ke dpbvork
i sl & wigkléssirihisthittnécéile BRAQWTROY indef sddio BRALE network
slot further conprising a data part and a control

(Wt)-, the control part

10. A method as in any preceding embodiment, wherein the random access

channel comprises a physical random access channel (PRACH).

11. The method as in any preceding embodiment further comprising
dynamically controlling the data rate for transmission over the RACH or
PRACH.

12. A method as in any preceding embodiment further comprising modifying
the PRACH to support higher data rates.

13. A method as in any preceding embodiment comprising modifying a data

-12-



further conprising a transport format conbination
index (TFCl) field; defining an acquisition indicator
wae b@nogi27¢ Al CH) configured for transm ssion of PCF1$2000022690
2008/ 057270 PCT/ US2007/ 022690 an AICH frame
QNI i I|t f access slots; each access
Fgﬁaéﬁﬁégﬁﬁﬂﬁﬁl Q%d part; and perforning at
| east one of the group consisting of. using nore than
one spreading factor for channelization codes used in
lﬂhe Aanethodras; invanyy bng ofithrupireeding enchmalimehts atclwating using
used in art,; v Lng an order of
ﬁﬁaaq P%‘ﬁsl?rﬁa{hﬁ’g fggtgf forshapn ﬁzﬁ %eﬁdi ng rates in
the data part; and, varying transn1SS|on power of the
control part. 7. The method as in any preceding
18, rrbolélimﬁgt)d ag yhpny precedingendwdimenttineludiieg warying a number of
tran sign,rate over the RACH. 8. The nethod as in
c%%ylivgégﬁlwgaenbodlnent wherei n i ncreasing the
transm ssion rate conprises performng at |east one of
redu0|n% the spreading factor for one or nore
1€hanhardthed pvin amtierscediag emhodinent dededipavaryingid modulation
obddgr easing the order of nodulation used in the data
part. 9. The nmethod as in any precedi ng enbodi nment,
wherein the network includes a wreless transn1t
ecg&ye #ﬂ%t (WIRU) and a radio access_network
MRLDALES BmPreasdipg emdadingnd irdeding use oﬁmaa@ﬂqqcodmg
r&ﬁ& random access channel conprises a physical random
access channel (PRACH). 11. The nethod as in any
precedi ng enbodi nent further conprising dynamcally

T S e R
t1aRBRM TR oxfréiréfhieéon‘ﬁlﬁﬂ?ﬁktséffhgc}{%‘Hei Yﬂagrga sibf1e PRACH to

support higher data net h as in any
precedi ng enbodi nent conprising nodifying a data -12

19. A method as in any preceding embodiment using a power offset from a last

preamble of the PRACH control part.

20. A method as in embodiment 19, wherein the power offset is transmission-

rate dependant.

21. A method as in any preceding embodiment further comprising defining a

new slot format for a control part of the PRACH.

22. A method as in embodiment 21, in which the new format includes having

more than two bits in a transport format combination index field (TFCI).

23. A method as in any preceding embodiment wherein any new PRACH slot

format is made compatible with existing slot formats.

-18-



WD 2008/ 057270 PCT/ US2007/ 022690 part of a PRACH

channel frane slot. 14. A nethod as in any one of the
w@e@sostizng enbodi ments i ncluding using nore tPERUSIVE7/022690

spreadi ng factor for channelization codes. 15. A

met hod as in any precedi ng enbodi nent including

24.ar yA ngethoduapap ehbodimenhald rdrerein meding algewpslot format
d
cQit #%?ﬂa%gmﬁggggé?ﬁr ggt?rg% gger rearﬁorés urcetshggé B tﬂ% P%CH into
givups ddsedoe PRAG st foreatidi ng use of variabl e coding

rates. 18. A nethod as in any precedi ng enbodi nent
further conprising: varying the transm ssion power of

28 COpRfd Rlet IR df e o&rﬁ%ﬁc‘@&:ﬁl’n}é&%‘t@ﬂlﬁf %Egélfegat}(% 1s’%eﬁ?§g?&jby the

as in any preceding e ower

RANom a | ast preanble of the PRACH control part. 20. A
nmet hod as in enbodi ment 19, wherein the power offset
is transm ssion- rate dependant. 21. A nethod as in

2@ny rpﬁ@ﬁfe@hw o@aﬁp%er%@terﬂ%ﬁhh@ﬁtsms 'vaié&lsmd%é‘grg%mlgathe

new slot format for a control part of the
rafio hesdurces iimcluddsddie RV r&brvnng awlertain hhmbeeof dlatsfat PRACH

i ncl udes havin r bi {s.i.n a transpor
e RONE A FAR I RAGE el el il BeerAng Bonder set of
slots ﬁapmr@mgammgﬁbﬁ%mndmgf PRACHYIoP $pnf2RACH sl ot

format is nmade conpatible with existing slot formats.

-13 WO 2008/ 057270 PCT/ US2007/ 022690 24. A nethod as

i 23 wh ki t f
210 A BREhOT B e b BlbRaiIiieD B dn e Reif kel libe the radio
rma&ebynah@eﬁ%&wln%mer@m WAMbRASE SerahbPREEddss Rir PRACH
format. 25. The net of enbodi nent 24 wherein the

trapgmisan BHngs pen dthaHslot fesmaRmthilex@serping anethed set of
s@urtlihg W8 for PRI TFHshniSSiofs st hifdtHe BRARIF LG format.

28. A method of any one of embodiment 24-25, wherein segregating the radio
resources includes reserving a certain number of signature sequences in a
PRACH Preamble for PRACH transmissions using a given PRACH slot format
while reserving another set of signature sequences for PRACH transmission

using another PRACH slot format.

29. A method as in any preceding embodiment wherein RAN is configured to
control interference generated by the WTRUs.

30. A method as in any preceding embodiment wherein the RAN indicates to
the WTRU a maximum transmission rate that can be used by the WTRU before
it transmits the PRACH frame.

31. A method as in any preceding embodiment wherein the RAN indicates to

the WTRU a maximum transmission power that can be used by the WTRU before
-14-



radi o resources includes the RAN reserving a certain
nunber of slots for PRACH transm ssion using a given
WO 2ot format while reserving anot her setP@f/US2007/022690
slots for PRACH transm ssion using anot her PRACH sl ot
format. 27. A nethod of any one of enbodi nents 24-25,
1%hﬁh@hﬁ$§b@?8@éﬂﬂﬁguﬁﬁe radi o resources includes
reserving a certain nunber of scranbling codes for
PRACH transm ssion using a given PRACH sl ot fornat
3ghi | & mhethed\dslif aafqireeddine bmbbdinséhtauithien dorapeiemgt tie RAN
PRACH transnlsS|on usi ng anot her PRACH sl ot format.
indjcatingnto Hbe WITRIA 2 srsasmune myepnesl; uplinkd Ulphrasenyees for
S reserving a
REARAMN, Bt “ﬁ‘%@ﬁ R RN LA
Preanbl e for PRACH transnlsS|ons usi ng a gi ven PRACH
slot format while reserving another set of signature

33equlhe duethof pirambodimgnt? S syhayein $he, graphometricppalydes a
[ C

By pler ratlo, ifaERL PR vk iR Al PRCAT Btum power ratio
betw eenf et RACHdnamatséut daya phet ammlte frafe shtrrentrobpas.

in any precedi ng enbodi nent wherein the RAN indicates

to the WIRU a maxi numtransnmi ssion rate that can be
qsedTﬁy th8hodT5VeRBbaintent! 28 txﬁl?é}éiﬂ tRe REnRieHc indies a

. A nethod as in any precedi ng enbodi nent wherein

m&:@mmNppwer catiesndigatiphevNifRUndicatesi themmiaxinemi pewemnratio

b PR ACR T s 886 AT e e ible PIHE PrAH

frame. 32. A nethod as in any precedi ng enbodi nent

further conprising: the RAN |nd|cat|2ghto-the WRU a
3faxi Aimethedue amy opglof mmt(oxju}lemfés%‘b% grein the grant metric

SO R L 7 0L T

metric |ncludes a nHX|nun1pomer rati o indication
which in ates the maxji mum power ratio. between the
3PRACA TRethoE as|1BanyANg 9, &mbOSHaeWe?%%W@emlatthe granigmetric

iR@hdes Qﬁmxﬂlﬁnﬂ%ﬁbﬁﬂtﬁksﬁm BfcRMe, 28 wherein the

grant netric | S a maximum power ratio
i ndi cati on which indicates the maxi nrum power ratio

37. A method as in any one of embodiments 32-36 wherein the grant metric

includes the transmission time interval (T'TI) size.

38. A method as in any one of embodiments 32-37 wherein the grant metric

includes the maximum amount of time the WTRU can transmit.

39. A method as in any one of embodiments 32-38 wherein the grant metric is
mapped to an index known by the WTRU and the RAN.

40. A method as in embodiment 39 wherein the mapping is broadcast by the
RAN.
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bet ween the PRACH frane slot data part and the

preanbl e power. 35. A nethod of any one of enbodi nents
W@200845%Mer ei n the grant nmetric includes the PERUANT/022690

transm ssion power. 36. A nethod as in any one of

nbodi nent§ 32- 35 wherein the gr.ant tric includes a..
4 xi‘gﬂﬂ?t%ﬂaﬂst PR BFgcedingcgmby g%ené%eﬁ\%gﬁ%mag q?ﬁadlo
e g .
N HeaR SRR Pafandrel P R B I p YA LRy ing
if@rmatioretdide WE Rilhusing anrexqofsitbobodicetot cha3heBAICH) access
\A/Per ein the grant netric includes the maxi num anount
SIgF- time the WIRU can transnit. 39. A nmethod as in any
one of enbodi nents 32-38 wherein the grant netric is

mapped to an i ndex known by the WIRU and t he RAN. 40.
4 neflothesbod nf embodimentt 4 Bovidreiretine (A Hinpeesgsios is sent

b%%%%ﬁ%b%’%ﬁ%%d@P%ﬁ&%ﬁgg? ??233 precedi ng

enbodi nent wherein assigning of radio resources and
controlling paraneters for transm ssion includes

43.onvEe mgthqdgfemhedinent 41 end2 wiexgin shey|GH access slot is used
.8l ti aTaY or__channel (Al access slot. 42.
to?']?wlg%r?g% ﬁ%g{bow&%% nrrlea%%mﬂlf, trﬁé PEC T e‘( Al CH) access

slot is sent between the preanble and the PRACH
frane. 43. The nethod of enbodi nent 41 or 42 wherein
4¢he Theomethedafany|ope of smbedigments 4l g weherein theACHymmlpdes

. 1'{'%% t 1 ssion.-rate. 44. The nethod of any
c%ﬁgto eorrbo icﬁgﬁ?g]@%%u%er ein the Al CH includes

chips that contain control information. 45. The nethod

f odi t 44, erein at | east_ 1024 chi ps contain
48 ot TR et oR neielt, Thr 16 o behsh 04 RSes CoBHRin gaptrol

i@brfigtiod Ur t her conprising using SF 256 channelization
code and transmitting a sequence of 8 real-val ued
signals over the 1024 chi ps.

46. The method of embodiment 44 or 45, further comprising using SF 256
channelization code and transmitting a sequence of 8 real-valued signals over the
1024 chips.

47.  The method of embodiment 45 or 46 wherein the control information chips
are interpreted as a new bit field which contains an index of the control

information where channel coding can be used to increase decoding reliability of
the bit field.

48.  The method of any one of embodiments 32-47 wherein a control grant is
conveyed using an enhanced absolute grant channel (E-AGCH) and Enhanced
Relative Grant Channel (E-RGCH) to indicate grant for PRACH frames.

49. The method of any one of embodiments 32-47 wherein a control grant is

conveyed using a forward access channel (FACH) transport channel.
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47. The nethod of enbodi nent 45 or 46 wherein the

control information chips are interpreted as a new
wbrdoshserd whi ch contains an i ndex of the contPOI/US2007/022690

i nformati on where channel coding can be used to

i ncrease decoding reliability of the bit field. 48.

The nmet hod of any one of enbodi nents 32-47 wherein a

ont j 0 S| : .
SGot AR 4 oSN AR RkR0 90 RIPAARY ARl
chagoad lusirtg RECbHddast corttirclagtaangieh (BCCHY) 1643881 Hanaek svhich is
49, Jhe ne ggg of %ny one of enbodi nents 32-47 wherein
RAPPE F?Sheé fagtehappelyeyed using a forward access
channel (FACH) transport channel. -16 WD 2008/ 057270

PCT/ US2007/ 022690 50. A nethod of any one of
Sénbodimethbd of any snehfembodiments 82-60 wherein as existing phydical

' br oad t h | (B | ogi cal
IR AR e R to HRRsLaRe G br oadcnst channel . 51

A nmet hod of any one of enbodi nents 32-50 wherein an

exi sting physical layer signaling is used to contro
52he 4rmathodsof apy mreteding erdbodimenic Buther earbpdsimgrithe RAN

further c rising the RAN. deternining the [
A PR EEis, SlShristre, ol IR aga et RRELL e s
s8GasfiRg abqar&AGHd REBH. The nethod of any preceding
enbodi ment further conprising the RAN determnining the

maxi mum transm ssi on power for each WIRU t hat has

ucc I e . 54 T hod. of
S mbo o e B8l el bhlingehy SRR DR sle she mAN
detexinimimgt the snadsiuen trahemisetione powe IR dash AWTRU ethabyhas
the WIRU. 55. Tﬂg{@gbhod of any one of enbodi nents 53
sygeessfulln ap@iiped E-nination of the maxi mum
transm ssion power for each WIRU is directed by the
WRU. 56. The nethod of any one of enbodi nents 52-55
5&her Ehe mdtbodiof emboderdn52br 58hehereii thendeteamsnatici ofithe

TR TR Hon FRLE PR O B S P o W U

probability that extra capacity wll be used.

55. The method of any one of embodiments 53 or 54 wherein the determination

of the maximum transmission power for each WTRU is directed by the WTRU.

56. The method of any one of embodiments 52-55 wherein the determination of
the maximum transmission rate for each WTRU is made independently based on
limiting uplink interference and maximizing the probability that extra capacity

will be used.

57. The method of embodiment 52 wherein the determination of the maximum
transmission power for each WITRU is made independently based on limiting
uplink interference and maximizing the probability that extra capacity will be

used.
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57. The nmethod of enbodi nent 52 wherein the

determ nation of the maxi mum transm ssion power for
Weawk/0YWBRU | s made i ndependently based on | i nmi PCTYS2007/022690

uplink interference and maxi m zing the probability

that extra capacity will be wused. -17 WO 2008/ 057270
5BCT/ Ubzonathod pbomy omsaof embhedireertia 526 véreyeirthe SYTRU provides

| 7 ein the WIRU provi des a buffer

ag)%gawtaﬁo;?%& . "59. The met hod of enbodi nent 58

wherein the WIRU provi des the buffer occupancy duri ng

the RACH preanbl e by appending the trailer to

Br eahbe ancthed of gmbaiimentned pirerep Be WEerowdes the buffer

gl‘lé\%{:ﬁﬁp Vi deshﬁwgﬁ S‘?ﬁer;’ ?E%S bag?gé J%%Fﬁgoe{}%e& eamble

nieA&iEepwithrthe duffyr catipagcy ididationr mati on in the
preanbl e signature sequences. 61. A WIRU confi gured
to performthe nethod of any one of the preceding
nb s :
O ot aifod OF cnbolIRHOR Mot el 1R MR PRI the buftr
omurphng;udmdng theRACH preninblerby bmlingthedanfororadionfin the preamble
9 iments 1-60. 64. Software configured to perform
S’lgﬂé WEtHEBYFSany one of enbodi ments 1-60. 65.
Hardware for use in' a wreless comruni cati on system
configured to performthe nethod of any one of
68nboA WERL canfisired 8o parloonbeanethod oishs anedifhe preceding
eﬁ)?)néal ng software configured to perform the nethod
Re of enbodi ments 1-60. [ 00531 Al t hough
features and el enents are described above in
Eal‘tl cul ar conbi nati ons, each feature or elenment can
e uA&AN confiswied boperienme thy methodia§ any pre ofgrabediments 160.
in various conbinations with or w thout other
features and el enents. The nethods or flow charts
6Br ovA dutlel B caifipurey th petforth ¢éhefieghod ofléhy one of embodiments

1-60.

64. Software configured to perform the method of any one of embodiments
1-60.

65. Hardware for use in a wireless communication system, configured to

perform the method of any one of embodiments 1-60.

66. A computer-readable medium containing software configured to perform

the method of any one of embodiments 1-60.

[0053] Although features and elements are described above in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other features

and elements. The methods or flow charts provided herein may be implemented
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WD 2008/ 057270 PCT/ US2007/ 022690 in a conputer
program software, or firmvare tangi bly enbodied in a
wa@ompasere readabl e storage nedi um for execut i POT/DF2087/022690
general purpose conputer or a processor. Exanples of
. conput er -readabl e storage nedi uns include a read only
ImgpeFRpUieRERYSTam, seftwars, ot faos are pangiblyrmlodied in a computer-
{.&t a . ' d r Vi
SRR, Forad SRR TRE YeerhOh 67 SRR DRI ABPEEF o o
proeeszoabEraiipblsof comapitet @eadible sdor fginadiuvatinohide @alead only
nmedi a as CD-ROM disks, and digital versatile
MGMOFE @é@*@é)@ rim]acwm%perymf&wgs@rrggwsm Gaghe pgmory,
sé@ﬁ%oﬂélr&mhl%ry aeﬂg&eﬁﬁ:gngﬂﬁ Bedf s&ﬁ&%‘?ﬁ&%al Fard disks and
speci al purpose procedsor, a conventional processor, a
regriabdd diskgnalagnptoerptirabmedER)nd aptidalma¢dit yuoh as CD-ROM
Cropy pcessors, ,.on r e M croprocessors in
dgk%’(?c‘{é‘?‘ﬁ’gﬁf%ﬂsﬁtlg? %@@ﬁ @g?]é?’)'a controller, a
[0054] 0CONIFRLAILES prodsthtSRlcl YR, B Sy  dfexalnPle A @nfhl purpose
Crcuits (ASI Css) Fiel d Programmabl e Gate Arrays
PYocexsos;)a specizl puspose pmgcestdrea conyveatiohal proeegsart,@dligital signal
Ci I cui )., sandlor .a .state machi ne. [0055].A .
PIRFBReEE tBsPF %!gg%&vaqf PR PeES Pt m%[mv %écragr@aeﬁssrs in
adiBlaCiGR R¥ith 8 DSTedref 4 QAMAINTRY, 4 hBAREQItYSler! RppNSRidn Brkcific
wireless transmt receive unit (WRU), user equipment
Integated Ginenita (ASKis & istdRogrammabileCatet Avraks GEADcisnits,
t u -Hhe WIRU may, be used in
aisperton e o et R SRR B, amtitk.a Vate PR MR e

[09538] or sof pmaEsor BUgdRodiatian GAtTESoftw Bre\thaleBe GS@Roamplement
n&c}ul e, a videophone, a speakerphone, a vibration
a gadip frequencyifansselves forseip pRGrlessdrargmaij regesre unit (WTRU),

. ¢ .
i SRR (e, §ARARal, DR HEA0E Fadi o SYRE R (NG, or
anyihpst eothpaterd Thy WERU diaypbayséd @)codjwaetion withtmoduiles,
._organi ight-emtting digde (CLED) display unit a

maiPlgP’te&?e‘*d}%FEr‘gT%Ffe?I}‘g%f H’i’%fepﬁ‘é fS afamegod JagRo camera

r n 5l d/sat;.an

e o e ong o SR SR Py rasfiy QBlicBd gpeqfgr, 2
rrl_Z’@OBh@fﬁ?Za? telpTFiduSROMELGPA6 30 hatGdAlfide h¥ddset,i 8 lelyhoaml] a

Bldetooth® module, a frequency modulated (FM) radio unit, a liquid crystal

display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet

browser, and/or any wireless local area network (WLAN) module.

-19-



1. A nethod for assigning radio resources and

controlling transm ssion paraneters over a random
waec@sds72ehannel in wreless communi cations, CPOPUSR0TIOR2690

the steps of: defining an enhanced physical random

access channel (PRACH) cordigmsed for transm ssion of

a PRACH franme conprising a plurality of PRACH slots,
Wihaths plaiiged 4$:0t further conprising a data part and a

cont r,ol rt..the.control..part further conpfisi a . .
17 7 andpaBed fom it Ssi@iig T i B omnitie, i cBftOfiegy iftnmission
paffhéteR VenCAlUagidbinORcédRdi itindle] GRaRARIedsAbdshiinunications,

configured for transm ssion of an AICH frane

CBRYIFING thy stensialir al ity of access slots; each access

|S| ot Connfeifi?liiﬂ% aft iRy f %h?gul; ra%'a?np gEJegg %nglleqt(RRACH)
east one O the group cons stlng or. using nore t'han
oﬂe cpifigaded fpriteadsaiséion of ha?n%eCHzf?imﬁ rd:oﬁl(p:il'fsmglé lurality of
t he t aft; varyin nunber of chanpelization
codegﬁﬁ?é'g S{%S,t%ﬁd%?égkﬁﬂo? fyether gemprsing g fatgympart and a
rodulat ! _ ! o :

(e R pdrh, WG CR6L PR fuféy bOpAdiled rBh&Rrt Tormat
cont comhbipativn idexTHEFGhefibldg of claim 1, wherein the

controlle arameters.caonpr.i se a ransp ssj.on rate,
the tr anéﬂ“f &Any apariHEPh gnéﬁewéaé“@&nsmfgﬁﬁb%aft@lrgd for

| easfranSMssin I8 ACHRafRNDhrishite 2 blurh REHOARELSE Ql%tdﬁe, each

spreading factor for at |east "one channelization co
usedageass $let ehmpriging ta;resented parteasidng t he order of

nodul ation_psed in, {he dat art. 3. The net.hod of

Claim 1, RhEETERE B legris faRe romonsi BRE s o RO then
cont s spriallings fABSE forObhAhrféfikatibh 20868 ©8éPMn MRkedatd: part;
The nethod of claim1, further conprising the step of

var yYHying & ngmbesofrehannelizatien cedasrused pathe dats panteearying
a nu f ~hits .0 the,TF field, -2 2008/ 05727
pcr) eSS s ikt B5E el Sprvifdeiip WiRa B fR¢ date
at | pasf andywadlyingeraidmissioh po@esf theadontfod paftat a part
are used sinul taneously.
2. The method of claim 1, wherein the controlled parameters comprise a
transmission rate, the transmission rate being increased by performing at least
one of the group consisting of:
reducing the spreading factor for at least one channelization code

used in the data part; and

 increasing the order of modulation used in the data part.

3. The method of claim 1, wherein varying the transmission power of the

control part is based on a data transmission rate.

4. The method of claim 1, further comprising the step of varying a slot format

in the control part to increase a number of bits in the TFCI field.
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6. The method of claimb5, wherein the different slot
formats are distinguished by segregating radio

wo easses used by the PRACH into groups, eachpQr/osmo7/022690
being reserved for transm ssion using one of the sl ot
formats. 7. The nmethod of claim®6, wherein the

segr ation one by one of: segregation_in tine
5oy ot CHaimethod pieliig: 1 HASHIR Rblsast G0 éﬂfere%teﬂ?fe@mlatﬁpn the

d8fa St g{r@{lggg?ﬁgﬁgﬁlegﬁg for PRACH transmi ssions; and

segregation of signaturée sequences used in a PRACH
preamble. 8. The met hod of claim2, further conprising
one. of a maxi num

61 ?Zn@h‘?@&ﬁwﬁf el iheopiin e ienielay frmats Ao diptigguished
b% afdl@f@%ou?dég u&dﬁt%@%ﬁt%@hﬁg %ﬁc}pg‘ro?ﬁ)%gmg

or transmttl ng the
reserved for treawprissomysingdneaf tmgslat foremss. one of : a

maxi mumrati o of the PRACH data part power to the
control part power; a maxinmumratio of the PRACH data

7par t TROWREhddofeel AeB! wRredn tI S4B RiorPR &aﬁa lbtn% of:
maxi mum total power for transm ssion of the

frame; a SRESESALIAN PO WERe slots avealabld for iPHA G trmsnmmw

frame rel [ f a L e . a_maxi num
random acgé’l égtlﬁlg%stecfg?%ﬁ()d ?ﬂ%@?agf'wﬂonﬁ and
t ransni ssegregation of sigaasare séd'ﬂ'ér)ce§ lugéii irf ®RAGH Wekamble.
2008/ 057270 PCT/ US2007/ 022690 a maxi mum anount of

transm ssion tine as a rraX| rrum nunber of TTIls. 10.

g.The el Hth & of i@k ]ful'rl B3 pa I‘IEH‘% t%%ss#t%%ﬂgd& htih détoleast

resources and control ers transm
owe ef: i ndi cated using at |east one of:

a maximum transmission rate that can be used for transmitting the
PRACH frame; and

a maximum power that can be used for transmitting the PRACH

frame.

9. The method of claim 8, comprising indicating at least one of:

a maximum ratio of the PRACH data part power to the control part
power;

a maximum ratio of the PRACH data part power to a power of a
preamble;

an absolute maximum total power for transmission of the PRACH
frame;

a maximum power for transmission of the PRACH frame relative to
the power of a preamble ;

a maximum random access channel (RACH) transport block size;

a transmission time interval (TTI) size; and
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the reserved part of the AICH, an existing enhanced

access gate channel (E-AGCH); an enhanced reverse
w@aios/osi2annel (E-RGCH); a forward access channeCT/US2007/022690

(FACH); and a broadcast control channel (BCCH). 11.

The met hagmakinthiai aihdhntlobtraReiGsin®ial e MEniig nGghbadr of

probability that avail able conmunication capacity

wi | | Thks: used by indicating a buffer occupancy during

a RACH preanbl e; the buffer occupancy being indicated

by at | east one of appending a trailer to a preanble

16es sBye methdd ofdilaig iln wireeainbthe sdsigrahgrof radipesoasces and

et yfinBimgRme G OFGaIsHOR R MIER 6A UcipRiatleast one of

Pr 0Cessorthi Re&RPEPAR A kROAYCHD the receiver and the
transmitter; the processor configured for the

t r ansmi s<sancexistinglemkarmed aceass igate chanmnel BHAGECHpver a
random access§ channel RA nmappe enhanced
hysi cal ATRATCRL CEE PR (bR LR R CThe  PrACH
confi gur edfofRhrd &éc@ébséﬂa‘hfﬂep(F&éH% 4AACH frame

conprising a plurality of PRACH slots, each PRACH

sl ot f ur tehegoadeaspcpstirakchanggt BQEH). and a control
part, the control part further conprising a transport
format conbination index (TFCl) field, the processor

1i.ur thies meeidd eRel£ich 8 FurthRe efthpABing makinfieHig SpiobaPility that
i ndi cator channel (AICH) configured for transm ssion
ayiilahle peramumication capacipyowilh be user by indietingsz boffenozepancy

(S alil lots, .each.access y
SGAERRIEAON e RhE A il DERRR ThOh oo ARG 53Rt one ot
and a r espperdingar traileht ppoeasislemésdagdiemdconfi gured
for assigning radio squrces and controlling
transm s<PHREIRMY s1gpatyze FRFUANGeS-at | east one of
the group consisting of. using nore than one
spreadi ng factor for
12. A wireless transmit-receive unit (WTRU) comprising:

a receiver;

a transmitter; and

a processor in communication with the receiver and the transmitter;

the processor configured for the transmission of data and control
information over a random access channel (RACH) mapped to an enhanced
physical random access channel (PRACH), the PRACH configured for
transmission of a PRACH frame comprising a plurality of PRACH slots,
each PRACH slot further comprising a data part and a control part, the
control part further comprising a transport format combination index
(TFCI) field,

the processor further configured for reception of an acquisition

indicator channel (AICH) configured for transmission of an AICH frame
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channel i zati on codes used in the data part; varying a
nunmber of channelization codes used in the data part;

wao a00gioprz7@n or der of nodul ation in the data pBeT/US2007/022690
varying coding rates in the data part; and, varying
t r anggmhsg4iag e\?\%‘ﬁﬁfali@f of RRcds8 168! eREH taccehs sloth@nriling an

of claim 12, wherein the control l ed paraneters
conpa¢sisition indigaier §8Daart and ageseyedpetisor i s

confi gur for incr ing the transm ssi.on rate b

per f of m e dosesag S dph ool AR TBHEP e gBaitboes and
r edugdnigplling tPisp@idsios gakaneterk By pétfordfiinB4teleast one of the
channel i zati on codes wused in the data part; and

i ncr 8WaPngonsieting deff ofsimgdmarei shawserp jsprearingafagtor for
art T f clai , er eLn . DI QC
P2 el S TR PR U D IR S50 o

of téleammelizatidn prlel ubedrthedada parttpvdryApan adensf nicldation
15. ThﬁlngU of claim 12, wherein the processor ii .
furt efhe ata Bartedarpng o prtes iiRgths datacpithi fpdayarying

ar bi . sﬂqp}? ' L it TFCl field. 16. The
V\Z’RUEI%?E%‘II% m %W&fv&{g?é?%ﬁt??}e}thgpocessor is further
configured to signal which of the possible slot

or S I, is using. 17. The RU of claim16, .
Iner Lt WHEULPtaise ot rfbrein thecoermriog FRaamete™ spinsise 2
t M HsBs 1610 rafeCs B brdcBesYEREbA gl lrf&’r ﬁﬁér@i&%&ﬁe transmission

segregation in tinme slots available for P
rateayysparfaringng at deagt eneaof the group corsittingi@ficodes used

for PRACH transnjssions; d egregation of signature
sequences CJUEHE e 5P xigﬁiaga%f;tgai%gb&e%r}%%re nRelfzition codes
200845 D cRatd Ped9adq 022690 18. The WIRU of claim

14, wherein the processor is further configured to

recei ve ancreagig thaerder of medulation usethnthesdadn pazt.e
that can be used for transmitting the PRACH frang;
and a maxi mum power that can be used for transmtting

ldhe PRABITRUGSGRIM 2, whbfiN\ il botessbrisfutBer sthdEaied to vary

the processor is further configured to o
the transmission power of the control part based on a data transmission rate.

15. The WTRU of claim 12, wherein the processor is further configured for
transmitting a PRACH with an arbitrary number of bits in the TFCI field.

16. The WTRU of claim 15, wherein the processor is further configured to
signal which of the possible slot formats the WTRU is using.

17.  The WTRU of claim 16, wherein the processor is further configured to
signal which slot format the WTRU is using by one of:
segregation in time slots available for PRACH transmission;
segregation of scrambling codes used for PRACH transmissions; and

segregation of signature sequences used in a PRACH preamble.
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recei ve the maxi num transm ssion rate or maxi mum power
when indicated as at |east one of a maxinumrati o of

w0 b@sPRACGH data part power to the control partPCPUSENNT/022690
a maximumratio of the PRACH data part power to a
power of a preanble; an absolute maxi numtotal power
for transm ssion of the PRACH frame; a_ nmaxinmum power

18or ThaNRRUseforlaisn 1¢hahergiarihernreeesser i furthercconfigured to

r rtq%wg(gégﬁnble Ta nax!nun1randon}acpess phanne
ransport bl ock size; a transmssion tine

i nterval arhakim®$mzeinsamigsian favel thteAnEed @r transmitting the
transm ssion tine_as a maxi num nunber of TTls. 20.
The WEAGHframe;ard 12, wherein the processor is further

confi gur eadmtaQimﬁﬁlcgd\%’(ﬁretjh%ft QLRI g ?5'1% Exﬁﬁsﬁ%&in%’e‘ﬂh%%ﬂCH

radi o resources an controlling o par anetiers for
t ranfamesi on contained in at | east one of: the
reserved part of the AICH an existing enhanced access
gate channel (E-AGCH); an enhanced reverse gate

19hanpgt WERBIf Daind 1680 mggn?%%gg@?&e% %e%{fé%%ﬁgﬁ%_ to

a broadcast control chann

r@edR/ths NREAMBGT raSMisai @R@800r maAtimuih @owERYheh indicited as at
l12 whegrein the processor is further configured to
§a5kPR4Ph a buffer occupancy of the WIRU. 22. The WIRU

of cl ai m2haxitheheatiobhthd PRECSE@Itaipart pwdiab the control part
configured to indicate the buffer occupancy during

tranBeWesi on of a RACH preanble by at |east one of:

appendi n trailer .to r %ﬂ‘? nessage; an codi n
in pr earr?ﬁ glaécllrgﬁa {'Jartéo %fgt&f)en A hSdata part power (tio a powergof a

preamble;

an absolute maximum total power for transmission of the PRACH
fréme;

a maximum power for transmission of the PRACH frame relative to
the power of a preamble ;

a maximum random access channel (RACH) transport block size;

a transmission time interval (TTI) size; and

a maximum amount of transmission time as a maximum number of TTIs.

20. The WTRU of claim 12, wherein the processor is further configured to
receive information on the assigning of radio resources and the controlling of
parameters for transmission contained in at least one of:

the reserved part of the AICH,;

an existing enhanced access gate channel (E-AGCH);

an enhanced reverse gate channel (E-RGCH);

a forward access channel (FACH); and

a broadcast control channel (BCCH);
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23. A wireless base station conprising: a receiver; a
transmtter; and a processor in comrunication with the
WO e@8i0y2ro and the transmitter; the processor PCT/US2007/022690

configured for the reception of data and control
information transmtted over a random access channel

5; C’}‘% ed to an enhanced physical random access
an W c;pﬂ)clamh é2pmemctbﬁfprggﬂsgqr fsofurther configured to

i c#casms eorg)o 2 Rﬁﬁg& conprising a plurality
Xeia §I GEEPAnEAe 1ot further conprising a
data part and a control part, the control part

including a transport format conbination index (TFCl)
2 | 'Bhe Brdfcdaisn 215 yiherein theimoepsseniist farther configured to

B8 B B A BB LA LRIl by o

lezotipiié 6f:ng a plurality of access slots, each access
sl ot conprising an acquisition indicator (Al) part
and a r eSPPRANGH tratlepnto @P&aé%@sﬁnfrﬁﬁagm@rndconfl gur ed

for assi Q:Btlﬂx% 15‘?(9[9%5?938 per?&ﬂlen%gg]t rolling

transnmi ssi on paraneters mance of at | east one
of the group consi sting of usi ng nore than one

d|n ctor for channelization codes used in the
%es% SHFIOP FRIRPEFINGT  channel i zati on codes
used |n thRc8aba part; varying an order of nodul ation
-25 WD 2008/ 057270 PCT/ US2007/ 022690 in the data
part; varaytragsmttdtemgndat es in the data part; and,
varying transm ssion power,.of contr ol

The” bage SPIRPTORT BrooRPRHESon WHBTAE Feeeher ebb e fmitter

par amet erthe CHHEBESSEE canfigurdd Sfor Sﬁl'eofécé}@ﬁlﬁl M ddtheand control
processor is configured for increasin

t r anSherERg tign trﬁatlﬁltéﬁjd WEr ﬁaamiwg aggesp gta@nneé RAGH) mapped to
a1 SAERE et BRI Wt " RERPRERACHB Bl PrRAcm
par tconﬁlgdrechﬂ)li' ePaisngistibe 06 B RRACH fiatle lcainpsiRings£ @lurality of
the Ig %I—P slots each PRACH slot further comprising a data part and a
control part, the control part including a transport format combination
index (TFCI) field,
the processor further configured for transmission of an acquisition
indicator channel (AICH) configured for transmission of an AICH frame
comprising a plurality of access slots, each access slot comprising an
acquisition indicator (Al) part and a reserved part,
the processor further configured for assigning radio resources and
controlling transmission parameters by performance of at least one of the
group consisting of: using more than one spreading factor for

channelization codes used in the data part; varying a number of

channelization codes used in the data part; varying an order of modulation
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25. A nethod for assigning radio resources and
controlling transm ssion paraneters over a random

wa@e@sss2ehannel in wirel ess comuni cations, CPOPUSEOTIOR2690
the steps of: defining an access channel confi gured

for jhrgesaataspOn; Ohryafg ¥64@gSrateN@anBe dataParhaumid)rarying
plurality of slots, each slot further conprising a
dat drprymisgien rewesef thy cqparal parhe control part further
conprising a transport format conbination index
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25. A method for assigning radio resources and controlling transmission
parameters over a random access channel in wireless communications,
comprising the steps of:
defining an access channel configured for transmission of an access
channel frame having a plurality of slots, each slot further comprising a
data part and a control part, the control part further comprising a
transport format combination index (TFCI) field;
defining an acquisition indicator channel (AICH) configured for
transmission of an AICH frame comprising a plurality of access slots; each
access slot comprising a reserved part; and
increasing the transmission rate of said access channel frame by
performing at least one of the group consisting of: using more than one
spreading factor for channelization codes used in the data part; varying a
number of channelization codes used in the data part; varying an order of
modulation in the data part; varying coding rates in the data part; and,

varying transmission power of the control part.
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