[ 00011METHOD AND APPARATUS FOR RADI O LI NK SYNCHRONI ZATI ON AND PONER CONTROL
IN CELL_FACH AND | DLE MODE [0002] FI ELD OF | NVENTI ON 100031Thi s application
is related to wrel ess conmuni cations. [0004] BACKGROUND [ 0005] The evol uti on
of high speed packet access (HSPA) is being considered for higher

t hroughput and |l ower |atencies. Due to the increase of data services, in
particul ar Internet services such as web browsing, where high data rates
are requested for short periods of time, the third generation partnership
project (3CGPP) Release 99 (R99) mechani sm of transitioning wireless

transmt/recgpyg uni tSMﬁ:’ﬂ:ﬂﬁ)\N'ﬂ" WGQR%%L% requires
significant network reSQUHRON HERREX AONTASLSRN Vi ces. To support

t hese types of services In 1 1}99‘?] , proposed that the WIRUs
are allowed to use the enhanceié cfg%ﬂcate annel’ (E-DCH) with shared

resources wijpheyt transitioning F@QL%F_IWEN%N:h is referred to as
"enhanced random access channel (E access” or "E-DCH in CELL_FACH
state and | dP803pde" Tf{li)mléi]cmo@smdée@’e@éesﬁsommlmtl on of a random
access channel (BACH) preanbl e transm ssi on phase and an E-DCH transm ssion
phase. Fi gure shows an E- RACH access procedure. The RACH preanbl e

transni ssi onlOBPlse uses a subset ofB RAONI3| gnatures that a Node B has
desi gnat ed ogoij0adcagi.edyidhiolSE Hith Es The, Lecenid reanbl e by
t he Node B |[g aéknowlr\mgg{,‘g ?qiqo an aé%iﬁl 5t ﬁd? nsac%tg.% o anne??in Al CH),

whi ch al so ae98pigeredfp rfironghoyt ppdloyer lgtengies Hawedd the im@epsestdaince to use.
The shared EsRGESS ﬁﬁﬁé‘i‘fﬁﬁ% H&nlY &rﬂ?e%'sg&ggsegelpyro%ﬁgmg&e%% dathS€ 1N an
E- RACH access in CELL FACH For all shared E-DCH reséurces e paraneters
are provi ded'aes arpaeanprigdden shayf nemiods of timetthp trd BensaetiorsparteeTERUs i n t he
cel| by the bade; RBaGRRchafiediHos sl CholibnRe? Off biuithi Sldddex whi ch

is transmtte 1§/part of the ac genent for CH access, or
usi ng some OFARSMIFTSAINE | WetsEWARMSS in @@M@ﬁe’c% RELWROH: sewiiness t he

i ndex val ue,s@hhceﬁﬁmvw&@ésbeﬁemr@mg Elicndy 8 BleUriRs I FEsdpsitghed shared
E- DCH resource are known and the WIRU does” not need to conmnunicate with the

Node B in th&PeasfesefEgesaa @E]LIR@@%CH riél dael be¢mprRpREdihat the WIBLs 4r¢ used for

the nessage {iiRRAM 85d B chRtRAdeAEattdehdnBELIFADC %mi&hgfed?rgsmcee hysi cal
random access_channel (PRACH) nessage part. [0008] The E- RACH access

el i mi nat es tVdh@Fdransiioningdo SiFadel ighHa refeymediotds Oprgiancd nangoeH t o

CELL_DCH tr apsidsi @Annel 8- ﬁM?QccEssDQH“EWGﬁQ}ELSL ralcepsed: HR&’@dI%O”p' etion
of data transfer and the WIRU remains in CELL_FACH so that other W'RUs

coul d use tHh&odhared E- RACH resources. Thus, a significant reduction in
transition |ghescy i npBhAYR%GeaRd:d & c&]wlﬁw@& §a FAAIR 400 clﬂﬁﬁﬁelt 0
e WIRU nmay

"CELL_FACH with re-initialization when DCH is term nat ed
request per ndHEAD preamble F’@HSIPW]@ELH_hWDé@IE(Eﬂ)QHf frepsEsRACHhasc ess.

[0009] The comygnti 9Ras aRAGhGAGESSs Sbadihfe. Wb RAREEAIRBletFARRIERA! ON Of
phase uses a subset of R99 RACH signatures that a Node B has designated or
broadcasted for use in E-RACH. The reception of a preamble by the Node B is
acknowledged in an acquisition indication channel (AICH), which also assigns a
WTRU with an index for a shared E-DCH resource to use. The shared E-DCH
resources are pre-designated by the Node B for use in an E-RACH access in
CELL_FACH. For all shared E-DCH resources, the parameters are provided to
the WTRU during initial setup or broadcast to WTRUs in the cell by the Node B.

Each E-DCH resource is associated with an index which is transmitted as part of
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one randomy sel ected PRACH signature out of a set of up to 16 signatures,
with a preconfigured initial power level. If no response is received on the
associated AICH fromthe Node B, the WIRU sel ects the next avail abl e access
slot, increases power by a predefined amount and transmts a new randomy
sel ected signature fromthe set of available signatures. If the maxi num
nunber of preanble transm ssions i s exceeded or negative acknow edgenent
(NACK) is received, the WIRU exits the PRACH access procedure and reports
it to a higHae alc]alyeﬁrleda@meet foredlie iR ACHearsesgoon vihg CWACpther [sGmalbpd f a
positive ach(%$ﬁ§gznent (ACK) response is received fromthe Node B, the
WRU transmts a CH nmessage three or four uplink access slots after t he

upl i nk accesl§0&il ot ofOItChethIeag\lTﬁU aﬁgﬂwe@t@@ leandl econfiguration 2 shows
timng rel atﬂ Qxﬁ@ﬂeps Re?ag 91%‘?1%1% Dot ARGLAL 2o 1&1%% dsch ts. The
RACH access rece co respon |ng Al CH access sl ot p_a. For

i nst ance, fWﬂ‘Réf Ryot n%ﬁdstmcvrgmnpaa@awﬁh éheo NotRRER the eamse W@V@ts 2 the
WRU na et may begin
y gelpgd ee&ﬁ%&? AP Qhé%g%ﬁ%ﬁ:%@d %&r%eiﬁﬁess gtr%lé'&%g%ip y DE€g

transmi ssi on of nmessdge access dependi ng
on the WIRU laafpafbpflthe Tesglar[ﬁ’@@lﬁpms RetsgabengopRgjesEhRACH (RBAEER dur| ng

CELL_FACH stg V\ﬁﬁ é"ﬂ)&r? HACH preanbl e transm ssion foll owed by shared E-DCH
transni ssi on enh ‘an E-DCH resource is assigned by the Node B as shown in

Figure 1. A RAEK or riderieBpblbeccessalimingtentifeoBrieaduassasitewitithe) t o
transmt agadoﬁvéxﬁmhgﬁc@}iﬁ Fﬁ&ﬁ' L@@mLaﬁ@:?ﬁ&aﬁkl%nunﬁ‘hé shBR4MRH M nuber

of attenpts has been exhausted Node B responds to the RACH preanble
via an Al CH rgsoyrep iRggeasp gpen wmx@etm of ﬁ@tasf/twfer 8nd thedVERBapmagis m ssi on

has been agr@ﬁﬂLﬁé’H b)éfr‘é*: JthEEEWQ‘Rf[EeJoufde&s%tdh‘é%héﬂdt@RAUTPFéstR@é ded| cat ed
physi cal channel (F-DPCH) franme timng (same as regul ar E-DCH). F- DPCH
timng of f sefhusex B‘Béé@%t 1eguetiva iy frangibion latFuqypeprhieved agdt %Wlﬂh@s net wor k
and may be diff&h&NbaliOt GHIEFROH %lthDPCzH&mlﬂ%oﬁ heeaf dBet, Henyt he

P-CCPCH frane timng is always a nmultiple of 256 chips. Figure 3 shows the
radio franme termnagedandheckEBY mpprequent grmsmedbisnsitien ghystlalDEhannel s.
Figure 4 shoysectiberodPH A saagk uplink timng relationship between primary
comon contr ol s? ysi cal channe , AlCH, F-DPCH, dedicated physical
control chaniQ¢ (DPC@h)eC@FH@HEOQB@:&AC}{@@&F&@%“@PW%@RErmsﬁ@isfém ated to
the use of Eor%hdditﬂ%&t&f‘ﬁ?h@ﬁ%ﬁgﬁxa@ﬂg oll%f%. s@ﬂﬁ%prt@%g ath’fbsd@ftﬁr m ni ng
the F-DPCH franme tim ng the conventional systermns, franme
~timing is si @B@F@éig@mﬂ liflt,tiatl WWWeYﬂeIfn@trﬁmOKSWé‘?Pe!Wé 0Wb§ﬁ483019ﬁ6én5| ti oned
to CELL_DCH afdie fﬁnp@@"l\ford@@ ﬂil'eCWQ‘tR@S s416&s RRYIHRRY QGaanfblet Q@ceQDQQ" preanbl e
transm ssi on, which essentlaﬁ@y determnes the start of the u nk

scranbl i ng Cereases paw eIy, a Wefefmnef pmoyngRndt ranpmitsangvianfemlyse eptwé
scranbling cgde it b Heddl 6r QfaiRble @BRatutds. 118 thy PlLahlh AGEESSATY for the
WRU to start uplink transm ssion after crossing the frane boundary at

| east once. PE@DBierirspsmistitns iEcppefed praprgativepeigopdedgpment FIM) isas it is
current |y doReei{g, Gk Rbid TRk AN allkld hibttibiemdthbdbdn Rt CELL_FACH
I ndeed, it may leadd to a possibili tg@ power control update being del ayed
by as rruch alayer: flg mediugneccessoppirol Q)| ustrate, consider an E- RACH
preanbl e r ROSAY ttecﬁh@oﬁ-ﬁv@é&ﬁ%le&% en@@@(ﬁKH@@po%@st%ce%d%hi {pg E- DCH

frame, as would be defined by t shared resource F-DPCH frane tim ng
(wi th respectodeB tthe WERLS trapsrmtpeBA CHassaesdiregordow yrdinkageesslotsed over

the Al CH, théi%er%%ubﬁﬁ]@%b%% é%t' df tH@la{sﬁ%hé{xﬁRtéatRA@ﬁ ﬁ@ﬂnﬂ% @'ﬁ%ré'@l i nk E- DCH
frame or at the beginnin t he next frame so at the WIRU

may not haveshoisdppoetrals lpysh%b@%ﬂ% ﬁA(CPIi aﬁfésst%"t?ﬁ@drfé%l pgesswiati-al i ze t he
scranbl i ng cm@mgﬂta&eg& Qﬁt BRALR NI RfespRiMEXICHEaLEH ddtaiR,.,. ThdrS Wi | |

result in a |ong delay before the power control qu}g can be established,

essentl al |y Yealenagy i Hee WTRY tpsamits corrersibla o 4R Gle aptegs slot ¢P4 ther ane,
(i.e., 10ms), after the | ast EACH preanble transm ssion. This may cause
power control |oop stabilization problenf" It my also result in additional

| at ency for sending the EACH nessage part. Thus, for a given F-DPCH of fset
relative to the P-CCPCH, sone access slots will be nore advant ageous than
others for E-RACH access, and sone access slots may not be preferable due
to power control update |atency. (0014] SUMVARY [ 0015] A net hod and appar at us
for radio |link synchronization and power



control in CELL_FACH state and idle node are disclosed. A WIRU transmts an
RACH preanbl e and recei ves an acqui sition indicator acknow edgi ng t he EACH
preanble via an AICH and an index to an E-DCH resource. The WIRU det er m nes
a start of an E-DCH frane. An F-DPCH tim ng offset is defined with respect
to one of the EACH access slot and an Al CH access slot carrying the
acquisition indicator. Arelative F-DPCH timng offset nay be signaled to
the WIRU and the WIRU may determne a start of an E-DCH frane based on the
rel ati ve F- DMCRUtinay g aof AGBtrespaniset annAlH adceserslotl#CHamt tes8TBUabay ncl udi ng

t he acqui si tji_on indi Qr . e RU tr i control
preanbl e befbé3 e tsrfagsrlﬁil%%]lgnart;-lc-%-’ mﬁa&’ﬁsa SS| ggg%ﬁ%g{gggﬂgﬁg%ﬁg | PTI ON OF
THE DRAW NGSlepadiiag én ther WTBEtabdlettiemnder st andi ng may be had fromthe
follow ng d hptio j 1% l.e 4] r UNG R § Lih the
acconpanyi ngagfdlr] awi n%g f?ml\éﬁﬁgars%?é ?@%?3’% i gﬁa?%sgdgﬁ%%gﬁgg,_@g%”t a}t%:cess

plr ocedur g; [0t AR lpr@lnﬂals hm[msmidsirmhrfgllaveldaby ereghd [B-Betweensniadbh access
slots and Al acceas ts: [0020] Fi.qur r.agi.o frame timng
and access sv%étn t %ﬁzr?%ﬁg%o own ,9% ﬁﬁ%gi@%%% %ﬁseﬁthg; n[lgggé%rﬁilgtr% e 4 shows
t he downl i nKNAGH oupb iredpotserfrangthredY @ieiBorghireg the WIBRW tProGROHagARGH, F- DPCH,
DPCCH and E- - [.00 Figure sh . 1L Q9 t he
access sl ot stgglrggmaasv 3 f%é%lgga%%srSl%dﬁ’t%ﬁg%@é%gggﬁagﬁ%%%%pﬁ%sa@g grtess slots
are assi gnecexzhoustild HRAGHedmemsds fdiba BACHpneemblestmavs AFEGH as inRO%nd

absol ute ti n”l'_‘l{‘egtix%ﬁgs(ﬁtthe LAPLHRS S5 EH frSRRNE: A HRIP b Ere8§ 808'HxRq f OF B DCH

transm ssi on;
time offset relative to the fractional dedicated physical channel (F-DPCH) frame

timing (same as regular E-DCH). The F-DPCH timing offset, expressed by the

variable 7, ..., ., is set by the network and may be different for different F-

DPCHs, but the offset from the P-CCPCH frame timing is always a multiple of
256 chips. Figure 3 shows the radio frame timing and access slot timing of
downlink physical channels. Figure 4 shows the downlink and uplink timing
relationship between primary common control physical channel (P-CCPCH),
AICH, F-DPCH, dedicated physical control channel (DPCCH) and E-DCH.
[0012] One of the issues associated to the use of E-DCH in CELL_FACH
state and Idle mode resides in determining the F-DPCH frame timing. In the
conventional systems, the F-DPCH frame timing is signaled explicitly by the
network when the WTRU is transitioned to CELL_DCH. The F-DPCH frame
dictates the beginning of the DPCCH preamble transmission, which essentially
determines the start of the uplink scrambling code sequence. Since 1t is difficult
to initialize the serambling code in the middle of a frame, it is typically necessary
for the WTRU to start uplink transmission after crossing the frame boundary at
least once.

[0013] Fixing the F-DPCH frame timing to the P-CCPCH, as it is currently
done in CELL_DCH, may cause difficulties with E-DCH in CELL_FACH.
Indeed, it may lead to a possibility of power control update being delayed by as
much as a full frame (10ms). To illustrate, consider an E-RACH preamble
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[ 0025] Figure 8 shows four radio slots of DPCCH preanble transm ssion before
E-DCH transm ssion; [0026] Figure 9 shows transm ssion of DPCCH only
transm ssion after crossing the F-DPCH franme boundary; and [0027] Figure 10
is a block diagramof an exanple WIRU. [0028] DETAI LED DESCRI PTI ON
[ 0029] When referred to hereafter, the term nology "WRU" includes but is
not llimted to a user equipnent (UE), a nobile station, a fixed or nobile
subscri ber unit, a pager, a cellular tel ephone, a personal digital
assi st ant ( R2Asmided DNPUAceess shit neaythe eheof dnyydinkfE-DEET fralew, ssevomspabl e of
operating i i rel essoenvi-ronment . \Wher rred.to hereafter, the
Br ol agy P RGHREERE EANER BT Meput SR A B et e [HE R & t0n 2 i v
controll er, tasfiagCRE€EPEB)NAssuAi)g aroACENytratdaittetl yyper thé AICH ghfsddlihg devi ce
capabl e of operating,i,n a wreless envifgnnent . The epbodi nents are
app 1 cable e i bR Redb e CRE SREH TRl m il e B SRR U pl o
EC([:)%S_'S (V\Cl\ﬂe@f&h(ijxgquﬂaxgéf Ephnk E-IFCRAGHd @_tglsieﬁiefvgl‘w?wagd&)thaw&sdt? sh?r Ie;:l
- resources  duri tate;or. i.dhe e wit:hout n or fu
Scale sw ¢ o PO PRt (i sl B gt e BRCERAR s b "ot e
t hat t he enttbdbegnbingof sl ese d-IDEHdramarfhisbeillexswdntted long daluy beforel ess
systens oth t han or 3GPP .[,0Q311l n.agcordan ith a first
erbodi ment | PRECROUETALIRP e e S e PR R s i iy Pel ccosst ui
RACH pr eanbleentrolansiatsséanty 4 fullcoame oli.b.ediOme) hft@prhe lassfRAAGH pusimdde an open
| oop power ntrol .schene simlar to . e . Of f P asured in
a8 T s o of (BB TE T T StiEpotf o) A s Bl B mlp T 6 R
preanbl e ancalsdreswbintadditiopal atenty foheendargiberRaCtbwsssaesmatelhiEher pover
offset Pp, | ve%"ﬁﬂ#di?oﬁs%g%laﬁiﬁe @'A}c%g‘tﬁ-éépﬁgr E&?e Rexts &5 b g, boundary .
The neasured power |eve uring preanbf & transm ssion nmay beée adj usted
hi gher when ddventag&id thararibensswi HBASIbaccess, dndrsoreracepamslofsmmap dbbe | ast HACH

pr eanbl e trai%@@aﬁoﬂ@@éto%% o ggnh%E &ttegatﬂ&? ion may be |inear, parabolic or
r the

dB i ncrenent 0 account 1o uncertainty. [0032] In accordance with a
second enbodi nent, the PRACH access slots are [imted so that the selected
E- RACH prea sl ot assures the E'Dsﬁl\hrlﬂﬁ m ssion to be near the uplink
frame boundgfre?/ﬁ}The E- RACH preanbl e ransmgsi on may be restricted to E-DCH
frame centerl00Fdr exanpkhodiod apperaprrfen mdlodimksasehrofizatiogresrsl FowdPCH of f set
t he PRACH ac S| i.m | Qqt : , 12, 13,
and 14 o 2l PEuRu S o PRCH Rt bl ARt AL hnaties bl T

E- RACH pr eanibh@Htpreamshie sd woeinmsanbeqaikitioo andichtprarckRAgefliging the RACH

preamble via an AICH and an index to an E-DCH resource. The WITRU
determines a start of an E-DCH frame. An F-DPCH timing offset is defined with

respect to one of the RACH access slot and an AICH access slot carrying the
acquisition indicator. A relative F-DPCH timing offset may be signaled to the
WTRU and the WTRU may determine a start of an E-DCH frame based on the
relative F-DPCH timing offset and timing of an AICH access slot including the
acquisition indicator. The WTRU may transmit a DPCCH power control

preamble before starting an E-DCH transmission.

[0016] BRIEF DESCRIPTION OF THE DRAWINGS
[0017] A more detailed understanding may be had from the following

description, given by way of example in conjunction with the accompanying
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sub-channel as specified in 3GPP TS 25.214 v7.5.0 and provided here in
Tabl e 1. A BACH sub-channel defines a sub-set of the total set of RACH
access slots. There are a total of 12 RACH sub-channels as shown in Table
1. Based on the uplink and downlink timng relationship and E-DCH frane
boundary, appropriate row may be selected in Table 1 for the RACE preanble
transm ssion. The access slots may be |imted based on the val ue of
rp_pperi,p since rp "0/,,, may be used to cal cul ate E-DCH franme boundary.
SFN nodul o 8drafvigemlesgondi ng P- COPCl1l frame O 1 2 13 4 Sub-channel 5 6

number 7 9 9[08) 98] Figure 1 shows an E-RACH access procedure;

[0019] Figure 2 shows timing relationship between RACH access slots and
AICH access slots;
[0020] Figure 3 shows the radio frame timing and access slot timing of

downlink physical channels;

[0021] Figure 4 shows the downlink and uplink timing relationship
between P-CCPCH, AICH, F-DPCH, DPCCH and E-DCH;
[0022] Figure 5 shows an example case with 60% of the access slots are

assigned for R99 RACH access and 40% of the access slots are assigned for R8 E-

RACH access;

[0023] Figure 6 shows relative and absolute timing offset;

[0024] Figure 7 shows an example scenario for E-DCH transmission;
[0025] Figure 8 shows four radio slots of DPCCH preamble transmission
before E-DCH transmission;

[0026] Figure 9 shows transmission of DPCCH-only transmission after
crossing the F-DPCH frame boundary; and

[0027] Figure 10 is a block diagram of an example WTRU.

[0028] DETAILED DESCRIPTION

[0029] When referred to hereafter, the terminology "WTRU" includes but is

not limited to a user equipment (UE), a mobile station, a fixed or mobile
subscriber unit, a pager, a cellular telephone, a personal digital assistant (PDA),
a computer, or any other type of user device capable of operating in a wireless
environment. When referred to hereafter, the terminology "Node B" includes but
is not limited to a base station, a site controller, an access point (AP), or any
other type of interfacing device capable of operating in a wireless environment.
[0030] The embodiments are applicable to R8 and beyond of the 3GPP
wideband code division multiple access (WCMDA) standards where E-RACH 1is
used to provide access to shared E-DCH resources during CELL_FACH state or

idle mode without a need for full scale switch over to CELL_DCH as in previous
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releases. It should be noted that the embodiments disclosed herein may be
extended to any wireless systems other than WCDMA or 3GPP R8.

[0031] In accordance with a first embodiment, the power level for E-DCH
transmission followed by successful RACH preamble transmission is controlled

with P, offset using an open loop power control scheme similar to R99. The

power offset P, measured in dB is an offset between the power of the last

successfully transmitted RACH preamble and the control part of the random

access message. The power offset P, is modified based on the time to the next

E-DCH frame boundary. The measured power level during RACH preamble
transmission may be adjusted higher when the E-DCH transmission slot is
further away from the last RACH preamble transmission. The adjustment
function may be linear, parabolic or dB increments to account for the uncertainty.
{[0032] In accordance with a second embodiment, the PRACH access slots
are limited so that the selected E-RACH preamble slot assures the E-DCH
transmission to be near the uplink frame boundary. The E-RACH preamble
transmission may be restricted to E-DCH frame center. For example, for the
particular case of a zero F-DPCH offset, the PRACH access slots may be limited
to access slots 4, 5, 6, 11, 12, 13, and 14 as allowable slots for E-RACH preamble
transmissions.

[0033] The E-RACH preamble transmission may be allocated per RACH
sub-channel as specified in 3GPP TS 25.214 v7.5.0 and provided here in Table 1.
A RACH sub-channel defines a sub-set of the total set of RACH access slots.
There are a total of 12 RACH sub-channels as shown in Table 1. Based on the
uplink and downlink timing relationship and E-DCH frame boundary,
appropriate row may be selected in Table 1 for the RACH preamble transmission.

The access slots may be limited based on the value of 7, /., , since 75 ppey,

may be used to calculate E-DCH frame boundary.
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8 9 10 11 2 012

SFN modulo 8 of Sub-channel number

corresponding P- | 0 1 2 3 4 5 6 7 8 9 10 | 11

CCPCH frame
0 0 1 2 3 4 5 6 7
1 12 13 14 8 9 10 11
2 0 1 2 3 4 5 6 7
3 9 10 | 11 12 13 14 8
4 6 7 0 1 2 3 4 5
5 8 9 10 11 12 13 14
6 3 4 5 6 7 0 1 2
7 8 9 10 11 12 13 14

Table 1
[0034] In accordance with a third embodiment, because certain access slots

are more favorable to R8 E-RACH access, given the F-DPCH time offset

(Te_ppen ) @ subset of access slots is allocated for R8 WTRUs and remaining slots

are allocated for R99 WTRUs. For example, half the access slots that are
favorable to R8 E-RACH access may be assigned to R8 WTRUs while the rest of
access slots may be assigned to R99 WTRUs.

[0035] The access slot assignment may be dynamic. The access slots
reserved for R99 and R8 E-RACH accesses may be configured by the network so
that when R99 WTRUs are prominent, more access slots may be assigned for R99
RACH access and when R8 WTRUs with E-RACH access capability become
prominent, more access slots may be assigned for R8 E-RACH access. The exact
division of access slots may be determined by a Node B or a radio network
controller (RNC). Figure 5 shows an example case with 60% of the access slots
are assigned for R99 RACH access and 40% of the access slots are assigned for R8
E-RACH access.

[0036] In accordance with a fourth embodiment, a second preamble may be
transmitted to re-adjust the proper power level for shared E-DCH transmission if
it has been too long since the last RACH preamble transmission. In this case,
higher number of RACH preamble transmissions may result since those WT'RUs
in unfavorable RACH access slots would require second preamble transmissions

to re-adjust the power level of shared E-DCH transmission.
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[0037] In accordance with a fifth embodiment, the shared E-DCH
transmission power level may be estimated based on CPICH measurement or any
other reference channel measurement at the time of the RACH preamble and/or
shared E-DCH transmissions.

[0038] In accordance with a sixth embodiment, the timing of the F-DPCH
frame is set in a way that results in a short delay between the last RACH
preamble transmission on the RACH access slot and its initial E-DCH
transmission. This delay should be short enough to ensure that the transmission
power level used for the last RACH preamble is still a good starting point for the
E-DCH transmission, minimizing potential power synchronization issues and
excessive uplink interference.

[0039] Conventionally, the F-DPCH timing offset (z_,¢, , ) is defined with

respect to the P-CCPCH frame boundary. In accordance with the sixth
embodiment, the F-DPCH timing offset that is allocated to the WTRU is defined
with respect to either the start or end of the last RACH preamble transmission or
reception plus optionally an additional offset, or the start or end of the last AICH
transmission or reception plus optionally an additional offset. The F-DPCH
timing offset may be pre-defined or signaled through higher layer signaling, (e.g.,
through the system information block (SIB)). Since the F-DPCH timing offset is
relative to the timing of the last RACH preamble transmission or reception or
AICH transmission or reception, the issue of having a potentially large delay
between this last RACH preamble transmission and the E-DCH transmission
disappears.

[0040] It is advantageous to have resources defined with different ¥F-DPCH
timing offsets as it allows multiple WTRUs to share the same F-DPCH
channelization code. Alternatively, instead of defining a resource in terms of an
F-DPCH timing offset, the F-DPCH timing offset relative to PRACH access slot
transmission may be fixed to a pre-defined value for all resources, but resources
for WIRUs may be defined in terms of a different F-DPCH slot format. Using a
different F-DPCH slot format for different resources allows the Node B to allocate

8-
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the same F-DPCH channelization code to multiple WTRUs with full flexibility
even if the F-DPCH timing offset is pre-determined.

[0041] Alternatively, the network may broadcast an F-DPCH "relative"
timing offset, (relative to the RACH transmission or reception, or AICH
transmission or reception). This would allow multiple WTRUs to simultaneously
share the same F-DPCH channelization code, while at the same time provide
flexibility in selecting an F-DPCH “absolute” timing offset with respect to the P-
CCPCH that minimizes the delay between the last RACH preamble transmission
and the start of the E-DCH transmission. The network may broadcast the F-
DPCH “relative” timing offset associated with each E-DCH resource via a system
information block(s) (SIB). For a system with N radio slots per frame and K
WTRUs sharing the same F-DPCH, each resource may be assigned a unique F-
DPCH “relative” timing offset R_off =0 ... K-1. The WTRU and the network may
then have flexibility to select a slot number (S_num = 1.. N) that would minimize
the delay. Rules are specified for the selection of the slot number to guarantee
agreement between the WTRU and the network, (e.g., the slot number S_num
may be fixed in the standards). With the F-DPCH relative timing offset
associated with the resource and the slot number pre-configured or selected by
the WTRU and the Node B, the F-DPCH “absolute” timing offset may be
computed by (S_num-1)xK+R_off.

[0042] Figure 6 shows relative and absolute timing offset in an example
case where N=15 and K =10. Figure 7 shows an example scenario of E-DCH
transmission. In Figure 7, a successful RACH preamble has been tfansmitted in
PRACH access slot 5, and the network responds with an ACK in AICH access slot
5. If E-DCH resources are available, they may be assigned to the WIRU. This
resource assignment is associated with an F-DPCH “relative” timing offset. The
WTRU and the network determine to begin E-DCH transmission on slot 14 based

on a preconfigured rule. Selection of slot 14 may be based on a configured z,_, or

some other standardized or network configured delay T, which may be broadcast,

for example, through SIB.
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[0043] A DPCCH power control preamble, (i.e., DPCCH-only transmission
without E-DCH transmission), comprising a number of DPCCH slots may be
transmitted for several radio slots before the first E-DCH transmission to help
withAuplink synchronization and stabilization of the power control loop. Figure 8
shows four radio slots of DPCCH preamble transmission before E-DCH
transmission. In previous releases of the 3GPP standards, the duration of the
DPCCH preamble associated to synchronization procedure A is defined in terms
of number of radio frames. In accordance with this embodiment, the DPCCH
preamble duration and start and stop time may be defined in terms of radio slots.
The duration of the DPCCH preamble may depend on the time difference
between the last uplink RACH preamble transmission and the start of the
DPCCH preamble. In this way, as the time difference gets larger the preamble
transmission gets longer to stabilize the power control loop. The parameters for
selection of the preamble duration and preamble start time may be signaled by a
higher layer, or may be pre-configured and/or implicit.
[0044] Optionally, the initial DPCCH preamble power level may be
adjusted in a similar manner to E-DCH power transmission power offset in
accordance with the first embodiment. The initial DPCCH preamble power level
may be adjusted based on the time difference between the last RACH preamble
transmission to the time where uplink transmission starts (DPCCH or E-DCH
transmission). This allows a protection against time variations in the channels
that might potentially make the initial transmission fail. The parameters to
select the amount of power offset may be signaled by a higher layer, or may be
pre-configured and/or implicit.
[0045] The transmission of a DPCCH-only preamble may lead to difficulties
associated to the start of the uplink scrambling code. The uplink scrambling code
is a pseudo-random sequence with a period of one radio frame, (i.e., 10 ms). The
start of the uplink scrambling is synchronized with the beginning of the E-DCH
radio frame. Thus, in the case where the WTRU starts transmission of the

DPCCH preamble before the start of the uplink radio frame, the WTRU and the
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0127

8 910 11

Node B need to know where to start the scrambling sequence, which is a difficult
task due to the very own nature of scrambling sequence generation.

[00486] In order to solve this problem, a common uplink scrambling code
may be temporarily used for the duration of the DPCCH preamble and possibly
the first few E-DCH transmission time intervals (TTIs) in the case of the E-DCH
with 2 ms TTL. This common uplink scrambling may be pre-configured, signaled
via a higher layer, or implicit. For instance, the common uplink scrambling code
may be the same scrambling code as the one used by the WTRU for the last
access preamble on the RACH. Since the WTRU knows the common uplink
scrambling code in advance, the WTRU may start uplink transmission anywhere
in the radio frame, essentially allowing early transmission of the DPCCH
preamble. In addition, the use of the common scrambling code for DPCCH
preamble allows for quick detection and synchronization of DPCCH preamble
transmission. In such case, the DPCCH preamble duration would essentially
depend on the time difference between the last RACH preamble transmission and
the start of the E-DCH transmission. Optionally, an additional DPCCH
preamble period may be defined after the start of the F-DPCH frame so that the
Node B has sufficient time to synchronize with the new scrambling code. This
period may be pre-defined or signaled by the network.

[0047] Alternatively, the alignment of the F-DPCH frame for the E-DCH
transmission in CELL_FACH may be made such that the DPCCH preamble
(using the allocated uplink scrambling code) always starts after crossing at least
one F-DPCH frame boundary after the WTRU gets its E-DCH resource
assignment on the AICH/E-AICH. This may be achieved, for instance, by
selecting the F-DPCH time offset based on the RACH access slot or the AICH
access slot. Figure 9 shows transmission of DPCCH-only transmission after
crossing the F-DPCH frame boundary. In Figure 9, the E-DCH transmission is
off for the first N transmission time interval(s) (TTI(s)) and DPCCH-only
transmission is transmitted for the first N TTI(s).

[0048] The conventional F-DPCH frame offset from the P-CCPCH frame

timing, 7. pqy > is a multiple of 256 chips. t, ., , may be expressed as a sum

-11-



12 13 14 Table 1 [0034]1n accordance with a third enbodi ment, because
certain access slots are nore favorable to R8 E- RACH access, given the
F-DPCH tine offset (r F-DPCH, p a subset of access slots is allocated for
118 WIRUs and remaining slots are allocated for 1199 WIRUs. For exanpl e,
hal f the access slots that are favorable to 118 E- RACH access may be
assigned to 118 WIRUs while the rest of access slots may be assigned to
1199 WIRUs. [0035] The access sl ot assignnent may be dynam c. The access
sl ot s reser wéchnf Orteget 38mared of 18die- RACH  ac orslsipe ofa,56& chipaffrguitke by t he

esi gned {or SR TOU SR Rk R et CaRl PR e R P AR R Bl B 1O °°

capabi l ity beooleplpoidBcrbins; nore access slots nay be assigned for 118

E- RACH access. The exact divi ) ots may be determ ned by a
Node B or a radi o net \ﬂxﬁf’%”c\gnt%%“leerzsfgﬁfg&nglbgure 5 shows an exanpl e case

wi th 60% of (h&eaCqess. sl M anel, assingredaib oot é&&%n%%%vﬁszﬁgd 40% of
the access slots are assigned for E- RACH access. Oongpl n accor dance

with a four ttheeapolilRGH channsbizasing cqstederspresal iR Yelepyumisatheasemeto re- adj ust
the proper popweH MRY¥&mAPr shared E-DCH transmission if it has been too
| ong since the | ast RACH preanble transmi ssion. In this case, higher nunber

of RACEl prel§f#ille tr é@?éml@§PW§aﬁ¥h?FT1?ﬁﬂﬁa@ﬁ e RO VERIROE Y aftetinf avor abl e

RACH access §Log @d@@%gu&%%&aﬁlegmge RTEATH! 8. ATCH)SHE SREPHER gy I €- ad] ust
the power |evel of shared E-DCH transm ssion. 00371l n accordance with a

fifth enbodibrendcastas@asivdthedt-BOHCharedasvireemyit @W@twf thepaninggaifseh e

estimat ed baggd d%r&ﬁie%ﬂ@ﬁ%@ rtﬁ‘sHE&Et Mwea¥n@RbihaPc) ebaHRAES aﬁel"'é’e%@ el
nmeasurenent at the tinme of th D\]ﬁm eanbl e and/ or shared E-DCH

transm ssi ongithingbswrrisleide %}&%% (fhehgngelizatonspdedr AEHTlentldhei i ng of
the F-DPCH radio slot fractional offset (assuming a fixed F-DPCH slot format) or equivalently

a combination of radio slot fractional offset and F-DPCH slot format. This
information may be represented by &' in Equation (1). The part of the timing
offset expressed in terms of integer number of radio slots (e.g., expressed by L in
Equation (1)), includes an offset L' defined relative to the last RACH preamble
sent by the WTRU (or equivalently an offset defined relative to the transmission
of the AICH since there is a fixed timing relationship between the RACH and the
AICH). This offset L' may be pre-configured by the standards or signaled by a
higher layer, (e.g., as part of the SIBs). This allows the F-DPCH frame offset to
be defined as close as possible to the start of the uplink transmission, while
leaving all the F-DPCH channelization code allocation flexibility at the Node B.
The resulting absolute F-DPCH frame offset (L) relative to the P-CCPCH can
then be expressed as the sum of (1) the offset from the P-CCPCH frame
determined by the timing of the last transmitted RACH access slot (or the AICH
access slot), (i.e., the number of RACH or AICH access slots from the P-CCPCH
frame before transmission of the RACH preamble or reception of the AICH), (2)
the offset (L") relative to that last RACH preamble (or the received AICH), and (3)
the signaled offset (£ ") within the radio slot (in multiple of 256 chips). Note that

-12-



frame is set in a way that results in a short delay between the |ast HACH
preanbl e transm ssion on the RACH access slot and its initial E-DCH
transm ssion. This delay should be short enough to ensure that the

transm ssion power |evel used for the |last RACH preanble is still a good
starting point for the E-DCH transmi ssion, mnimzing potential power
synchroni zati on i ssues and excessive uplink interference.

[ 0039] Conventionally, the F-DPCH timng offset ( F-DPCI1 d,) is defined

wi t h r espectthé 8-DPEH BaGERGkbtfis dwaybpasitiierand rélatiectodohadomest MCCIRCthe si xt h
enbodi ment, the FDPCH tining offset that is allocated to the WIRU i s
defined wt hé%%%p%%%s$8n%% foﬁglrlaytmeeapé)%%?%ng?es%aﬁﬁ' of the | ast RACH preanbl e
t ransm ssi orf0@F0] r ecepini addifidnsd beptfitosfadirbydcastidthict tetatade tihirgedffsebr t he
start or end .of. e last Al [ 1Ssi.on. or reception pl ionally an
2ddi ti onal - orpuRRE S HoGacind PR ISR et he SERE MR B ABP b °of g e
t hr ough hi gheCPCRereash gmahomB-DRragoyrce hrtbaigthe fdraes yesues innflolesmt | on bl ock
(SIB)). Since.the,.F- ti,m.n fiset. is.relati tim of the
st EAGH proiortrady PR udign Brogt i ol oip oot B AL A,
reception, treguirgsigtsobhibesigrading opodfddDiofibdty (10afyds ded dot, betlweear t hi s | ast

RACH preanbl e .t ransm sskon and .t.h f 1.SS1.0n: ~0] I [ 00401It

i s advant agergglso f%m%?a“\lloéfk?léesgghrrggebé sdguuaecy I\rﬂeﬁ?%&dﬁ%%l rlgg%ﬁ%%%%%ﬁg?i m ng

of f sets as idival thetwhisrinférinpition WRldsddtast ahiresIBhbreadecfFhOREnehBEnnel i zat i on

code. Alter r}?éh\égéo)(‘ii“ei nstead of defining a resource in terns of an F- DPCH
et, the F-

timng offs DPCH timng offset relative to PRACH access sl ot
transm ssi on06@Y be flligwd Hoisa ploek dekrare df valerempler WIRU de@builbes, but

resources f Wéﬁ s I in ter f I t sl ot
format Usi ng‘%’%‘ i %8%‘?%% %&ﬁﬁg@gﬁeﬁ%@%ﬁﬁ)og ’oar('%ﬁgjf)élfgggﬁ{% 1?6;% %%'es al | ows
t he Node B tmemutasatteunit HE0& arfhetiBREkRitabIveetRit a0DDis conldsured el ti pl e

WIRUS with f 1 ovibili - ) - .

pre-determ ntg%'.ksn{lé%ﬁ?mgerrxﬁggﬁ%% {/antd%;&ﬁﬂ Sﬁie-e)tazwor b%%gﬁgglggg%gftvé% F- DPCH

"relative" tA@KpgN¥GK atdicateretiann WdCHontrhgpoR¥ G the £#ASH piaoblopnd ecept i on,

or AICH tra 1 SS| | TRl j Us to

si mul taneouﬁ%ﬂiﬁgglg%%égé%&gyé%g%'E?megcgt #Jgﬁyclgglé,gé c\%ﬁ e gt t he sane

time provi detofpedfsimbcdnitro} funetiged for radigliznsymcDpaiatiobgnd paveer comntmeliy of f set

W th respect 1 AL I tEEN ast BACH
P ac%&‘dggc% vﬁ&qﬁgﬁ‘{% ng@rrgltlglr s{llz%]ftﬁ t@%g&% d?s¥lope% a nélﬁ(ﬁzl‘;%

preanbl e transm ssion an ) ransm ssi on. e network
may br oadcasadjtdtmerDRCHpbwer effsel betweemiartganshiit powersefdbe ackbwipdged each E- DCH

resource Vi agan i i I iL.th N radio
slots per fr amﬁﬁz%@%&%é%éﬁﬁg@ ﬁég(a:%%%ﬁ%@?é Saep T Ee]%ggt?%e may be
assi gned a uprsgien RDR@K to mehet iB BCTE fraing dovhdargtsirRe df4nsmgssion ofkhg. The WIRU
and the net Waldio RN e dRACHANEAbRX <Dl iidn off (o SACH! acfosS | 1UTRRL (S_num

i
.---- 1 N) that m ni nt ze t 5 t he

e+_ ay. R%ees are specifie
sel ecti on ofasshengltbat thenBdICH drajsarissinres aepremmuptink dramee hourders\TRU and

h K, . i E dar ds).
e e R SIS o e )

Wth the F-DP ative timn e resource and the
sl ot number paveer foran BRASH wessagt dattide plppsedeing e aohdoviedsaddRECB, t he

F- DPCH "abso hiolel A1 fs IR Qf f .

[ 0042] Fi gur eﬁ%&@gg&é@%@ﬁ@\%ﬁ%ﬂ ng’ﬁe?g% '%llltn %ﬁrﬁigmgfg 1?9512;55}5 n énlgggarrpl e case
where N=15 apdngmit powerfoythe FPRARBwmesase eanpinissiwpdrnged on dhe EPHCH

transm ssi o i e . SHCEes: nsmtted

i n PRACH acggé%ug Ig%ﬁ%?&gﬂ%ntn“eﬂﬁg? %%%%%%2%? ﬁébiagﬁt &%}%Qiofn{h%\l CH access
slot 5. |f Eadd@piviedgosiiRAeH pagasnhie trinhshiseon aidkihe AdyH ecepldan igmesgionss t he WIRU.
This resour o @S HAIHAarlite 23206AE Srhntint BioANe FRPBPHCH Glkickirall | M N

of fset. The WIRU an e networ efermne to begin E- transm ssi on on
sl ot 14 basepresamble, pnédboniikeulbe magberengal apiti%9h @ tonfiggredity prafprmve based on
a configured zp_mor sone other standardized or network configured delay T,
whi ch nmay be broadcast, for exanple, thrléagh SIB. [0043] A DPCCH power
control preanble, (i.e., DPCCHonly transm ssion w thout E-DCH

transm ssion), conprising a nunber of DPCCH slots may be transmtted for
several radio slots before the first E-DCH transm ssion to help with uplink
synchroni zation and stabilization of the power control |oop. Figure 8 shows
four radio slots of DPCCH preanble transm ssion before E-DCH transm ssion.
In previous rel eases of the 3G°PP standards, the duration of the DPCCH
preanbl e associated to synchroni zati on procedure Ais defined in terns of
nunber of radio frames. In accordance with this enbodi nrent, the DPCCH
preanbl e duration and start and stop tine nmay be defined in ternms of radio
slots. The duration of the DPCCH preanbl e may depend on the tine difference




adjusted in a simlar manner to E-DCH power transm ssion power offset in
accordance with the first enbodinent. The initial DPCCH preanbl e power

| evel may be adjusted based on the tinme difference between the |ast EACH
preanble transm ssion to the tinme where uplink transm ssion starts (DPC CH
or E-DCH transmission). This allows a protection against tine variations in
the channels that m ght potentially make the initial transmssion fail. The
paranmeters to sel ect the anmount of power offset may be signaled by a higher
| ayer, or najedsarguientsenéi gUCBICHnBAQrememki cit. 10045] The transm ssion of
a DPCCH- onl Yy, 6 anbl rrtg%.ler%d to difficulties associated to the start of

t he uplink 5[8 Iinghﬁ g1 e uplink scranbling code is a pseudo-random
sequence wi toosBlperi ad of Aateehaddek radfoimiByndhirorézatioh@nipywerthetrdtmrt of the
uplink scra j i S.synchronized with the beginning of the E-DCH radio
frane. Thus%ir‘ﬁt%h%&éﬁ%ée%‘g{r&e?‘ﬁ%&WRU starts transnission of the DPCCH
preanbl e bef{oo®i]t he <% artTid rdeti®duflenblédinsait d donenidingt thenMdiRihgamd t he Node
B need to k ere to.start.the scra j sequence, which is a difficult
task due tomgﬁ@é??@ﬁﬁ ﬁ§?Tﬁ°?q%feﬁ%%?%¢ﬁ%§ce§%%ﬁe'nce generation. [0046]1n
order to sol@esslhi s (& obl e nethainedrembplintat SZ rcaniprising foeeingayn be
tenporarily used.for. t.he durati of th eamhl e.and ,possi bly the
(T few L URRriReitel SitbrRashrchs GAPE R RLE AR FAl e B8RE " Ve - oo

with 2 ms TIDCHEas@swraomon uplink scranbling may be pre-configured,

si gnal ed vi i gher, | ay, or, | icit.. For,.instance, .the .commpn uplink
scranbl i ng %Q%é]nny b4‘é th’gﬂ%énr%hosdggée F?dﬁréle%toaewg]é’ The %er%%nﬁlglen& %y the WIRU
for the | astDBECHsapnsiasitnh staoting hieneRACHan J-BEEH! teeeptibRUtkrtmgstimhe common
uplink scranp| i code .in @& At h R St aff I K sm ssi on
anywhere i nn%)ar?g& a |%?%t}vggg@§§§%%%%%fs¥e\@-g%agr\%¥ %ﬂgénzdaérlﬁnyrp% Jr’igtar?s1[r\nf(§£2i on of the
DPCCH pr eanbdoeessklvt adtlidingthe atduésitiereindfcatonghe DROON tsorsantsidorsgartioge f or

DPCCH preanbl.e al | f ui ck..det.ection and. sy QNI j f . DPCCH

or anbl et 1 agried et e GeL R R B XREI Y B A ea IO
essentially dffspend on the tine difference between the | ast RACH preanbl e
transm ssi on the start, of the E- transm.ssi | an

addi ti onal DEQ@ pr ea5rs'rbl e&‘%eeFfe%%dn%ye%dg{é%ngaggiflﬁge}?gt cgglvgélgg%l}? )Féf t he

F- DPCH f r ameDB6H dredrdingeo hode- DB Giheeceptfdni startimg tiere t 0 synchroni ze with the

new scranbl i ode. Thisnperi A - | - Sh y the

net wor K. [00@9? ter nGati v%‘ ef/fne doélnag'llflgaﬁﬁgﬁ?Ogﬁkﬁgﬁq%é&%%éﬁgmgor t he

E- DOH t r ansnirgssnoititing) aCBIPIC CERA@bivam yorideol nprédemblec hecpiidng thehOROHCr eanbl e
(using the | ocat | i.nk..scranbl i ng code) always starts after crossing
at | east ongérﬁ%ﬁfﬁ%g?g%ﬁ%n%%%%dary after the WIRU gets its E-DCH resource
assi gnnment oi906%ie Al GH E- BhChiethiddi & inmpy vee at tinbedighentscl-6,i cospasiog, by
selecting the F-DPCH {1 set 2d RACH access slot or the AlCH
access sl ot .%ﬁlsg%lrttén%a%ﬁ?m'gé{{ﬁ‘geﬁ%ar@ﬁ%ﬁ? %%%@%CCI—I— only transm ssion after
crossi ng t hel0B6MPCH f§. aneTheurtlaxdyas ih anFbgriefenthodinmmtE4DCOMhereantei ssion i s
off for the {j N trans ssi t b At ( CCH-onl y
transm ssi onwirlg & 151151% 'fde{%j %a?{%?hgrf??(;lgtﬁﬁy%l(oﬁést. ¥%%&i%%%ﬁ)glg%?§venti onal
F- DPCH f r anetrefsrsidting tterRAGE pPea@BPEH frane tinmng, rp-DPCH p is a multiple
of 256 chi ps p_"ctip i nt .nunber of
radi o slots, {O{) |§}]e. , n%l trg}{%%g%tﬁé?éggé%%F@eﬁf(?ﬁoﬁ%%%gidn%iﬁgﬁgp t he

P- CCPCH f r ang)ratiancind statiiand stapt tifoe 2f ttheo PEICCH pewdr erprokbpreetibiesare nul tipl e
of 256 chips;. «F leﬁ = L1y 60 + krx256, Equation (1) where L =
0,1,...,14 a(ril%anfagg , ,o.i.?%c{l(g?lg‘%he radio slot fractional offset allows

usi ng t he salf®6#- DPCH & hafhehietadias in sothee pHrmbodireerds 4-WrRseip desiii ng t he
same FDPCH s 1 : t boundary
arrives shor P%)E/:}fax%t& @o%ﬁgrég%éﬁ%}ée)%ag% lrfag 3(?23? ‘fa(l)%lg% |}n§ n f}gﬁ;ﬁ%@%@g@dgf E- Al CH,
t he networ k hngddingtiecabtivaE-PREH tiofing biEseEpD@EHretéraneltiphed b echinsl y t he
part of the timng offset that determ nes when the transmt power control
(TPC) commands are sent within the radiol%slot for a given F-DPCH

channel i zati on code, or equivalently the radio slot fractional offset
(assuming a fixed F-DPCH sl ot fox mat) or equivalently a conbination of
radio slot fractional offset and F-DPCH slot foimat. This information may
be represented by k' in Equation (1). The part of the timng offset
expressed in terns of integer nunber of radio slots (e.g., expressed by L
in Equation (1)), includes an offset V defined relative to the | ast RACH
preanbl e sent by the WIRU (or equivalently an offset defined relative to
the transm ssion of the AICH since there is a fixed timng relationship
bet ween the RACH and the AICH). This offset V may be pre-configured by the
standards or signaled by a higher |ayer, (e.g., as part of the SIBs). This



the F-DPCH frame offset is always positive and relative to the cl osest
P-CCPCH frame. Thus, truncation may be applied if necessary. [00501An

addi tional benefit of broadcasting the relative timng offset wwthin the
radio slot instead of the absolute timng offset with respect to the PCCPCH
for each comon E-DCH resource is that the fornmer requires nmuch |ess
information than the latter. Indeed, signaling one of 10 offsets per radio
slot requires 4 bits while signaling one of 150 offsets (10 of fsets per
slot, 15 sl otosa predeteramined fiwraber)of vlops, dnd edding thedirki dfset tThibegimaingrofpr esent a

si gni ficant % LV, : ' cﬁo t he Sl Bs
for each of ?‘%egf(g)%%&éﬁg}l %’%@gﬁ# Eiég af@%%&% lh%r@ %ﬂo Bliés)%ge b occcki_Tdi agr am of
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HACH access P81, recdi veThnmabiid es itNAGHone nikrdzdanents 4-18nwitéreld tha r esponse
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| onger than % ?}ﬁ‘f@d“eDEQIﬁtﬁé@gtoﬁﬁ@mmmpte@é@édocmﬁtﬂga@E Padbreseurpower f or

t he E- RACH ge tr@ans o JoTo I etermnlng
A A B R e A S e

preanbl e tr aredativedi- Bﬁcﬁrmnmgeofﬁe\eteﬁre?ceweémw $IB.r esponse to the RACH
preanbl e, compeg) | i g4 r apFIIHARs A adiieOFGHb LR 40 4C@NhOleigandl e, and

the like. The neasurenent unit 906 is configured to perform measurenents,

such as CPl (PPhesknemenemtrol preambly stamsvrftersrrssing poigagijone R DRGH ampor radi o

|'i nk synchr op,zati Ok 2Rt ROV SOMELY adsknLL_FACH state and idl e node.
[0054] 2. The nmet hod of enbodiment 1 conprising transmitting an RACH preanble
in a random PO§BI ect ekb. RAChe methodas &t any one@beBb@limprts teldhplicwsin @rbodi ment 2
conpri sing r RGO B%@%‘%ﬁ%ﬂié'f&b& bl al@f@feﬁﬁi‘%?@q gﬂ@%ﬁggfs@ﬂo%% {FACH

preanbl e and an 1 ndex resource. e[—m he met hod of enbodi nment
3 conpri si ngWd&lesrthahinegllgcadpbaithtarsgmerpheni a@?@‘iﬂdﬁﬁg th feDBEA- an F- DPCH

reception stg)btsg]ng tiqee b@ﬁgge%dqsE@L@tan\é%fgm%@deﬁﬂsm 1 wlbiiethepar amet er
and timng an Al CH access slot including the acquisition indicator, the

DPCCH t r ans n#tesfi o thest-BYGH fgme perprstid hafiEslpipomples éép@tiefbw IBgniZeARg ti ne
bei ng of f set dcgé(y BetRE&AGE %Elﬁlo%éhg@& Raek preamble transmission and the E-RACH

message transmission.

[0069] 17.  The method of embodiment 16 wherein the slot number is
selected based on a pre-defined time offset from the received acquisition indicator
on the AICH.

[0070] 18. A WTRU for radio link synchronization and power control in
CELL_FACH state and idle mode.

[0071] 19. The WTRU of embodiment 18 comprising a transmit/receive
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[ 0057] 5. The nethod of enbodi nent 4 conprising receiving an F- DPCH
according to the F-DPCH reception starting tinme. [0058]6. The nethod as in
any one of enbodinments 4-5, conprising transmtting a DPCCH power control
preanbl e according to the DPCCH transm ssion starting tinme. [0059]7. The
met hod as in any one of enbodinents 4-6, conprising transmtting an E- RACH
nmessage via an E-DCH. [0060] 8. The nethod as in any one of enbodi nents 4-7,
wherein the WIRU acquires the relative F-DPCH tim ng offset paraneter prior
to transm t tungigconfigurRAGHippneaitiineR ACH @8d4neh]T hea metdvody asleited 8A¢Hone of
enbodi nent s r t

power contro alg"e%’f— ggpﬁg%cgivgﬁ g% @%1%1%2%%%? (E-:-r?a Enoq‘?gdg%ﬁoﬁe %Ar@{ 8;6138%22110 The
met hod as i rndmp mdexm‘areEﬂb@HnEmscMr®¢wmerl%DﬁCﬁhéraﬁstRCEPCéf&iept| on
starting ti A& l.culat,i t ul ated by
addi ng the ;ﬁgr}aitsw%@(logw get’ ig)r%”r':ll% %%tﬂgé?grrﬂgtg%%geoé F%‘ﬁ "by 256 chi ps
to a predet dd¢i2hed nQﬁberlef W:TRIésof embodaneintn g t deenpirisingt aotdn@@ﬁelto a

begi nni ng of,, i tor, and
The DRCH ¢ e e P AREERRL BB F bl LA DoRERMSRI | RLACEP

pr edet er mi nedcepfips ef thed™ DR@HFbym@@HnnemgptIDWCHttemsmwlm srmtm[g@me] 11. The
met hod as i tm?}r, Gy m ssi on
starting ti %Eﬁ:&é}?gg?c?ﬁf gg&gg ﬂf Iﬁlgalﬁ%m;g ?drtgf %qgt ca 5 gt ed by
addi ng t he reeldatiinieg FE DPEHICH aicag 9btf Swtudpey Hreete@ruisitign ruphqraévzt, blye 256 chi ps
to a predet gj of i t 0 a

begi nni ng of Iﬂ] Ar% g&g%g(gls stais:tplogtp ﬁ’é‘ﬁ?ér?‘gi tﬁg@tﬁgcgggﬁ%pg"ﬁséﬁjt{‘%&}%%t or, and
t he FDPCH r éwinstafiset kst aapredeigrmings offsetcal cul at ed by subtracting the

predet er m nego | f set o oMt AR TRECEEb SARSH S5hiRReif YA dohB8Idr'rBBives
the relative F-DPCH timing offset parameter prior to transmitting the RACH

preamble.

[0074] 22. The WTRU as in any one of embodiments 20-21, wherein
duration and start and stop time of the DPCCH power control preamble are
defined in terms of radio slots.

[0075] 23. The WTRU as in any one of embodiments 20-22, wherein the
controller is configured to calculate the F-DPCH reception starting time by
calculating a first offset calculated by adding the relative F-DPCH timing offset
parameter multiplied by 256 chips to a predetermined number of chips, and
adding the first offset to a beginning of the AICH access slot carrying the
acquisition indicator, and calculate the DPCCH transmission starting time by
adding the predetermined offset to the F-DPCH reception starting time.

[0076] 24, The WTRU as in any one of embodiments 20-23, wherein the
controller is configured to calculate the DPCCH transmission starting time by
calculating a first offset calculated by adding the relative F-DPCH timing offset
parameter multiplied by 256 chips to a predetermined number of chips, and
adding the first offset to a beginning of the AICH access slot carrying the
acquisition indicator, and calculate the F-DPCH reception starting time by

subtracting the predetermined offset from the DPCCH transmission starting
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[0064] 12. The nethod as in any one of enbodi nents 4-11, wherein a relative
F-DPCH timng offset paraneter is associated to each E-DCH resource.

[ 0065] 13. The nethod as in any one of enbodi nents 4-12, wherein the
relative F-DPCH timng offset is received via an SIB. [0066] 14. The net hod
as in any one of enbodi nents 4-13, wherein the DPCCH power control preanble
starts after crossing at | east one F-DPCH franme boundary after the E-DCH
resource i s assigned. [0067]15. The nethod as in any one of enbodi nents

4- 14, whereittme.he F-DPCH tinming offset is fixed and a different F-DPCH sl ot

for mat s al ted t 1 I t
code tor t i Bpcrs 2B oods {0 e Snfbpdf Ak, Fo SR AIRINT 0"
4- 15, wher eirelatineF-QRGH tiofing ¢febrddarictar dassotated & eath B-RGH eesoiices| ot nunber
el ected t d I

S ed 1o g7 m ze2§ eﬂﬁ Xy PRUYE Bl NG e BEENRWE Qﬁgofsgf%ie?&ﬁ@ﬁ@ e

transm ssion and th nmessage transm ssion. The net hod of
enbodi ment FeDRABrtamimgtoffsetss paceivediv@ran ¥Bsel ect ed based on a pre-defined

Lime offset fgamthey ec%ﬁ‘%@r}%ﬁ%iﬂ&ﬁ% of ftfih s 9006 Atk ifrihe [ 0070] 18.

A WIRU for 10 I|n synchroni zati on"and power contro LL FACH state
and idle rmcIéPCCEE@cmqm@ntrmeammsf@rtseﬁbwpmaﬂ@stmﬁﬁ DBCHgfreane

transmt/reg %h}{&éy%%%ﬁtf%ﬁ&%ﬁ glstgssgjhg@smt an RACH preanble in a

random y selecte access s celve an acquisition indicator
acknow edgi ngPa0he RAECHI pr’B@ﬁ%TBUatﬁdlaquﬁééemh@HathZW wiegentee, receive

an F-DPCH, t an E- RACH
message Vi a%%ﬂgw 3§§5§i|§% ihd%%[gjllﬂpb%n?%& rf%%%lgi{lgogg@:t% ng a
controll er éﬁﬁRUg@il&édlr@ allecabpdroth & pame phaggielisntion codpefopiedMDE&WRer cont r ol
preanbl e a”‘iocﬁsﬂ?ep“ ) OfTﬁeh@TﬁugE%Qyon@%%@mdm&&sgo @E%r&m@m ssion

starti ng time and an F- DPCH receptl on starti ng t1nme ase on a relative
F- DPCH ti ni ritpropf the £-AGH frams esgursat a apeaificislos sember selestedito BHyaizRe t he

acqui si tion JoNdiCatQh thd {kn dEAMS Bea bR bralsafiddiGnhiieE A he F- DPCH
reception starting tinme being offset by a predeterm ned offset. [0073121.

The WIRU of re¢segsi thassmigdomaher ein t he control |l er _recel ves the relative
F-DPCH ti mi ngog f set gpar apR! RiTRRS bPdmbdlith&R By hide RO EotRARDRIIEANDI €.

selected based on a pre-defined time offset from the received acquisition indicator
on the AICH.

[0083] 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
in a computer program, software, or firmware incorporated in a computer-
readable storage medium for execution by a general purpose computer or a
processor. Examples of computer-readable storage mediums include a read only
memory (ROM), a random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs).

[0084] Suitable processors include, by way of example, a general purpose

processor, a special purpose processor, a conventional processor, a digital signal
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[0074] 22. The WIRU as in any one of enbodi nents 20-21, wherein duration and
start and stop tine of the DPCCH power control preanble are defined in
terms of radio slots. [0075]23. The WIRU as in any one of enbodi nents
20-22, wherein the controller is configured to cal cul ate the F-DPCH
reception starting tinme by calculating a first offset cal cul ated by addi ng
the relative F-DPCH tim ng offset paraneter nultiplied by 256 chips to a

pr edet er mi ned nunber of chips, and adding the first offset to a begi nning
of the Al CHpaeaeess (B8P a phirtliyrd niidrep@casirs, dne on monelindabdmpeessumslircal cul at e

the DPCCH transm, ssion s ting ti by adding,.the predetermd ned offset to
the P DPCH PRREREPB PSP e foRTopEy s A oh ol RaBAaLBh et one”or
enbodi nent s IRtkgPded Ghrewied (ASICH, Ridd Pradrbmmabl GanAirgys 60PGAs) ciabwdts|l at e t he
DPCCH transm ssi.on . starti.n i h | cul at.i frest offset cal cul ated
by adding t K& AL ee“ﬂﬁ%é&?ﬁ%ury%éf@f?@rap%%g% B ti ol i ed by 256
chips to a foesbet er mAnedeensorixesssodiatidn wish sctvchradolybg utdidofimpletneof f set to a
begi nning of the Al CH access.sl gt carrying the acquisition inRdicator, and
calculate e gsarhd HR Rt Rt e et W Rl iy VLS

pr edet er m nagenddusgherdft OR), téreniEH(GHe ttadios Mad ®inetwakaottcellpr RINGE or [ 0077] 25.

The WIRU as in .any one of J ts 20-24, .wherein.a relati F- DPCH
timng of f seﬂnypl%f)ﬁgﬁ%%?tef'sel{g‘ggg?ggﬁgayﬁ)g ussd Ao I‘—j?]BH}FQ%O%ngﬁirch}éé%? %0078] 26.
The WIRU as impleamntahin hfrdentodidientoftwade, 26¢h whe rcemara, hevifieoRDRGHrd i m ng
offset is recejyed vi.a an SIB. [0079]27. Th R N _a f

enbodi nent s lﬁﬁfiu;%, av&ﬁfgero F(r’]nef he ® hﬁ%\eﬁe? ‘g%l\‘r%lrogl é%rldéaar?b%ea%?lgr%s after
crossi ng at hieaghoone FelBRGH ftranveeitroundeanys dfdecheabsdCh keyboardceai s

assigned. [0Q80] 28 - Th R ' n ' t - wher ei n
fhe £ oroH trir kot FeButy SRk AuRns @ ln RS I pisfint T0T P

al | ocat ed t clisIRUS.AThdisplayandl, hoogheid light-émiutisadedc@HATD dispdayi wit, code f or

t he F- DPCH. 081].29.. The WIRU.as i L -0N f 4men - 28, wherein.
the start ofél %ﬁea&wp?¥%h%m§gﬁﬁ1§%§’%n§d§°p aé’? ef?l%tgs%%g%dg%tﬁ%%gr%ggégect ed to
mnim ze a debayerbatdieemyt Waelaskiocallaeciyed wvRACH bANapbéra Mads Besdi on and

t he E- RACH g%oérlgnsn‘i ssion. [0082] 30. The WIRU of enbodi nent 29
wherein the sl'o b

€r is
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sel ected based on a pre-defined tine offset fromthe received acquisition

i ndi cator on the AICH [0083] Although features and el enents are descri bed
above in particular conbinations, each feature or el enment can be used al one
wi thout the other features and el ements or in various conbinations with or
W t hout other features and el ements. The nmethods or flow charts provided
herein may be inplenmented in a conputer program software, or firmare

i ncorporated in a conputer-readabl e storage nedi um for execution by a

gener al @quxpys§e conputer or a processor. Exanples of conputer-readable
storage nmediuns include a read only nenory (ROM, a random access nenory
(RAM, a register, cache nenory, sem conductor nenory devices, nagnetic

medi a sych as, | I d, di [ ical

modi a, and op 1epl A ndlB il K FouAlod REFUAR: Sollih §F CEPEIPELELARE G,
(DVDs) . mdlgUdoSiprisiap]l e processors include, by way of exanple, a general

pur pose processor, .a special purpose sor, conventional processor, a
i gl tal i gnuRnSTItsEaSERoT prseys chammsl URAL T pregibl g e atdinly Sged of

nmore m Gi@RuASessors in association with a DSP core, a controller, a

m crocontrol l er, Application Specific Integrated Crcuits (ASICs), Field
Pr ogr ammabl e r&sivénganraggaisitimp@aioptarjin regpanse tofhg RHEpregmble; of i nt egr at ed

circuit (1CQ q : . i [ S i Gpirk On
w th softwar gecgnﬁyg!n%ﬁagle%%i%%dﬁ%%%tc ala&(r;gx?#gl:ﬁ quea%g(?/rd% atgzdife)i(ﬂvpeﬁrﬁf or
use in aesspri@l gasing tiares whereimethe iIFVIBPUHI recepiiRkprting Simre i dpasqoinenan F-UERCH

term nal,, .base.station, ragdi.o networ.k. .contr.oller C any host

omput oA O AR e o2ty AR ER OB SR IED ApE N g 1 1
har dwar eindifiglb0dn AITH Wetess, sl iedludisg the Gejiidifon iadi¢hidg@ang¢ aner a nodul e, a

vi deophone, a speakerphone, a vibration device, a speaker, a m crophone, a

tel evision t FaRSRENget dedicaindhpttysicalberntiohgmnel (PRGSHacarding 18 HFGSHR (1)
modul e, @nihegue e ingRd atrekit HY DPEGHOrdRinfssioft st Bme M8 kR FHay ay
(LCD) display unit, an organic light-emtting diode (OLED) display unit, a
di gi t al rengpiien Partipe timearawiicbbypt pigdetermined oféot-game pl ayer nodul e, an

I nternet browser, and/or any wireless |ocal area network (W.AN) or Utra
Wde Band (UMB) nodule. CLAIMS 1. A nmethod for radio |link synchronization
and powar comhe @letliod oCkldimAALtrsihal wircltRaranehiveetetenmaiti(WTRI) acquires the
transmtting a. rand access channel (RACH) . pr le utjlizing a randomy
sel ected’ 'QP@H&’(@P&?%%@@‘?WGWQPQW ta@aa%*ﬁm%ﬁ&‘%ﬁ%em{)ﬁen response to the
RACH preanbl e; receiving a fractional dedicated physical channel
(F-DPCH) according to a F-DPCH reception starting time, wherein the F-DPCH
recepti @n st dheimuihad efecldim badherginothe FDPCBPErEOtioRistgting imets prewated by |
relativ Lndi_cator el . ' b pg of
an A G e nR bl il o saRIREE i GRRE bneRP bRl

t ransm tlyi239 chipsl &da ptiedmphgbsnmaber ob cliipg land héddimethe (IRGHsHt taadegidhing of 0 a

DPCCH transnission starti tinme, wherein.the DP tr 1,.SSi on starting

O e andhd AMCE. FREH Pk eststine-Sraptaomian IRGHE 1Y ot by It JOaReP nos

of f set . starting time is calculated by adding the predetermined offset to the F-DPCH reception
starting time.

4. The method of claim 1 wherein the F-DPCH timing offset parameter is received via a

system information block (SIB).
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2. The nethod of claim1l wherein a wireless transmt/receive unit (w Ru)
acquires the F-DPCH timng offset paraneter prior to transmtting the RACH
preanble. 3. The nethod of claim1 wherein the F-DPCH reception starting
lime is calculated by calculating a first offset cal cul ated by adding the
F-DPCH tim ng offset paraneter nultiplied by 256 chips to a predeterm ned
nunber of chips, and adding the first offset to a beginning of the Al CH
access slot including-the acquisition indicator, and the DPCCH transm ssi on
starting ti mrpesndRdLon Aigd %eﬁﬂplﬂhegraﬁmsm@s}ﬁﬁl@mam b8Jih$ Rith la e
F-DPCH reception starting tine. 4. The nethod of claim 1 wherein the

F- DPCH tdonirelgprednitdetandavlenin ére poyver sertral axeapibde Hranspissean startsoriencrassingl ock
(sIB). i > el sion of the DPCCH
begi ns W?ﬁstﬁﬁ%&@%@@%&ﬂﬁ oq% é@%%&;b%e%?%%%& épower control

preanbl e transm ssion starts after crossing at | east one F-DPCH frane
boundary aft E- ourc assi ned 6. The nethod of claim1,
further %onp%@“ﬁ@gj{ ‘é’ 8message via an E-DCH. 7. The

met hod of cl afamrﬁltﬂgegm@mrh@ss%aﬁgmpt_mﬂE-DCH frame occurs at a slot that
m ni m zes a del ay between the CH preanbl e transm ssion and the RACE
nmessage transmssion. 8. Awreless transmt/receive unit (WRU for radio
i nk synehr orizahln BRdiaREWelGORt 0 s oL b AR SAAL Gl 0 Wity
conpri si ng: ransmt/recetve unit configured to transmt a random
access ahanmigés @RM}B) bptweemithe RACH | preangble. tramaosiop @6l thet RACH greatagee,
recei ve an ac uisition indicator in response to the RACH preanble, receive
a fracti‘GHIMS¥8%i cat ed physi cal channel (F-DPCH), and transmt a dedicated
physi cal control channel (DPCCH); and a controller configured to

control the receptl on of the F-DPCH according to an FDPCH receptl on
starting-ti med afeelesh&rapsmiieessive ugiy (TR Pk foppadiy linksypehragizatipnandpeeryse

transm sghesl it il PACH dRe, M@W]q{@c&ﬁ Sridind?PCH reception starting time
i s_based on an FDPCH ti m ng of fset par arret er, relative to acquisition

i ndi cat or chantaisniitAleGiye it eqwﬁgmred amdratnsmntng rerfdoan aggesH chanmek SRALCHY
ot ud! el AR MRl SRl s ARSNGB LA L TR S5O

startin |rrea recep Star 'ne are
pr edet ertoi the R ACHSE@tamblB, rethige \Mﬂhhtm‘nab kiedwat&i \phﬁi@ll rhidiel ¢BMRCH), enhd

recei ves the F-DPCH tim ng of fset prior to transmtting the RACE
pr eanb| dransmit g deqigate cgcqpfrgl %Wﬂ@nﬁé&ﬁn’t% controller is configured to
cal cul ate theg b Jo%gﬁareacw céﬁt%ltthé‘geée?t"% BY tHealh-PPCH b8@rding it 8k Fof f set
cal cul ated by adding the F-DPCH timn set paraneter nultiplied b 256

chi ps t PRCH reetptien ﬁr‘iﬁﬁ@d tiroerped ﬂ@ftr@ﬁmpsslonaﬁdhgmmﬂj* eerording & adIf

t he begl S8l i i at or
and cal P anasPh s ARGER0NP e RO, datfpfle S tblaoh S

pr edet erDiPCHé dinohf S€fsett gardrheterd- DRI er mcammsmmnshdmitbm chanhete(AICH) .recBpod/TRU of

claim 8 hecern (e SHALLYE AEP AT 09 SLRRHnPRARNES S SaiSholed V1@

DPCCH transmission starting time and the F-DPCH reception starting time are offset by a

predetermined offset.

9. The WTRU of claim 8 wherein the controller receives the F-DPCH timing offset

parameter prior to transmitting the RACH preamble.
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12. The WIRU of claim8 wherein the transm ssion of the DPCCH begins with a
power control preanble, and wherein the power control preanble transm ssion
starts after crossing at | east one F-DPCH frane boundary after E-DCH
resource is assigned. 13. The WIRU of claim8 wherein the predeterm ned
offset is 1024 chips. 14. The WIRU of claim 8 wherein the transmt/receive
unit is configured to transmt a RACH nessage via an E-DCH  15. The WIRU
of claim 14 wherein the start of an E-DCH frame occurs at a slot that

m ni mzeg a dglayTRE! Jefm! § GhBRHNRCERMHNE s oA gaTed B Sdlciitd thd B DG
nmessage transm ssi on.
reception starting time by calculating a first offset calculated by adding the F-DPCH timing
offset parameter multiplied by 256 chips to a predetermined number of chips, and adding the
first offset to the beginning of the AICH access slot including the acquisition indicator, and
calculate the DPCCH transmission starting time by adding the predetermined offset to the F-

DPCH reception starting time.

11.  The WTRU of claim 8 wherein the relative F-DPCH timing offset parameter is

received via a system information block (SIB).

12. The WTRU of claim 8 wherein the transmission of the DPCCH begins with a power
control preamble, and wherein the power control preamble transmission starts after crossing

at least one F-DPCH frame boundary after E-DCH resource is assigned.
13.  The WTRU of claim 8 wherein the predetermined offset is 1024 chips.

14.  The WTRU of claim 8 wherein the transmit/receive unit is configured to transmit a
RACH message via an E-DCH.

15. The WTRU of claim 14 wherein the start of an E-DCH frame occurs at a slot that

minimizes a delay between the RACH preamble transmission and the RACH message

transmission.
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