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BACKGROUND |. Field [0002] The present disclosure
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Mul ti pl e Access (FDMA) systens, O'thogonal FDVA
(OFDMA) systens, and Single-Carrier FDVA (SC- FDWA)

systenms. [0004] A w relpRe ROIRWINI i on system may

i ncl ude any nunber of base stations that can support

gomupjeggt i on for any nunmber of user equi pnents (UES).
Each UE may communicate with one or nore base
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and the uplink (or reverse link) refers to the

communi cation link fromthe UES to the base stations.

IboosBagkguBundy transmit a random access preanble (or

. pr.ob th i nk when, the, UE desi . .
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access response (or an access grant) that may contain
bbeseiwiggiessisistompranaydis mokiplchaccess. sysigis gRpabds elsuppertmgenultiple

M@r@%QSﬁlQéggg e E&gﬂabﬁzgfg%/mo%gg&l%es. Examples of such multiple-access
systems include Code Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may include any number of base stations
that can support communication for any number of user equipments (UEs). Each UE
may communicate with one or more base stations via transmissions on the downlink and
uplink. The downlink (or forward link) refers to the communication link from the base
stations to the UEs, and the uplink (or reverse link) refers to the communication link
from the UEs to the base stations.

[0005] A UE may transmit a random access preamble (or an access probe) on the
uplink when the UE desires to gain access to the system. A base station may receive the
random access preamble and respond with a random access response (or an access

grant) that may contain pertinent information for the UE. Uplink resources are



2 consuned to transmt the random access preanble, and
downl i nk resources are consuned to transmt the
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n yet anot er design, the at east one transmission parameter may comprise a power
ramp, and the transmit power for successive transmissions of the random access
preamble may be determined based on a power ramp value for the particular UE class.
[0008] In another design, the random access signaling may be a message sent after
receiving a random access response for the random access preamble. The at least one
transmission parameter may comprise a power offset between a first channel used to
send the random access preamble and a second channel used to send the message. The
transmit power of the message may be determined based on a power offset value for the

particular UE class, and the message may be sent with the determined transmit power.



particul ar UE class, and the nessage may be sent with
the determ ned transmt power. WO 2008/ 042967

wEANBN826007/ 080319 3 [0009] In anot her aspectPCEUS2007/080319
nmessage for system access nmay be sent based on a power
control (PC) correction. A ragdom access preanbl e may
be sent for system access, an a random access
response with a PC correction may be received. The
transmt power of the nmessage may be determ ned based
t00Phe Prapetheicsprdn BGtPase MESY R ARE10e ey Pgpnt bysed gnea power
9&1‘@@'1 I(rlf’éai: c::ogl;egﬁg[ﬁ 2% &ed?rg% ﬁ@ﬁg&%ﬁggﬁ% Eé’sleagﬁoqneg&@m access, and
aeandoivestcs rsgnhse\/wirﬂnaﬂ)h?ecod&bmmg te recainedi trhp @arsmit power of

&%01 Vario S as fe t s of the shcl osure
QS BB AC i ﬁte Angiine %(?I‘Eﬁ;\,‘/tlogml pther parameters such

%%lo@fy gf’segf)efgv'é%n Wah@s uE&iOtla]sLnf e raddcth Q%s@greamble and

w reless nultiple-access conmuni cation system
fhic@esgagsh divs necssagamsayi thsi baisait muthtthe éetémnntdﬁieanﬁphu pdwer

MORAC . Yettows pSmeeond SR068 °F i gl e SRR rier deta

B&6RSS to transition to an active state. [0015] FIG
5 shows a nessage flow for system access for handover.
[0016] FIG 6 shows successive random access preanble

bl ack o aoPIRVIEF BESERTETIONGF Thl GRAVIRES,

F)ggggfeﬁfig‘ Phhdena el A ANIQUR AR SIHBR]! gtg&

§ Shows  an apparatus tor transmtt
fndpm ddGe?d shewgnahnsngssior] QOR0ire Fr@e didinkhows a

B30T A1 15 e R AP ARG e PRSI €11 o
[TRIAOC F10 4 SN, PAAGGES Row BT ALLED, DESTBLATLEM LPR2live st

echni ques descri bed herein nay be used
M Pbus KiGr 8lskess a mossagafloatiposyseysaasass fguhamdaserCDI\/A,

PRy~ )6 oot e R E L s IR with backot
[over changealbhyivs £bloEPWReRSbLIA &M ahdRIUETENt a radi o
t echnol Oﬁ%r such as Uni versal Terrestrial Radio Access

(00T | rr&mws a pogess MRS AN Ean damrob eyt ¢LADPIVKS.

15550, 1P su b el b E R e

[6R20] nplFRGend sla)vt?sﬁdpmcése chredne@yttisgl 6 nedsagfehgkteyRt &)
for. Mobile

[0021] FIG. 11 shows an apparatus for transmitting a message for system access.
DETAILED DESCRIPTION
[0022] The techniques described herein may be used for various wireless

communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systems. The terms “system” and “network™ are often used interchangeably. A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and
Low Chip Rate (LCR). ¢dma2000 covers 1S-2000, 1S-95 and IS-856 standards. A
TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system may implement a radio technology such
as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi),
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assistant (PDA), a wireless modem, a wireless communication device, a handheld
device, a laptop computer, a cordless phone, etc. A UE may communicate with one or
more eNBs via transmissions on the downlink and uplink. In FIG. 1, a solid line with
double arrows indicates communication between an ¢eNB and a UE. A broken line with
a single arrow indicates a UE attempting to access the system.

[0025] FIG. 2 shows an example transmission structure for the uplink. The
transmission timeline may be partitioned into units of radio frames. Each radio frame
may be partitioned into multiple (S) subframes, and each subframe may include

multiple symbol periods. In one design, each radio frame has a duration of 10
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Table 1
Link | Channel Channel Name Description
DL PBCH Physical Broadcast | Carry system information broadcast over a
Channel cell.

Physical Downlink | Carry UE-specific control information for the
DL | PDCCH Control Channel | PDSCH.

Physical Downlink .
DL | PDSCH Shared Channel Carry data for UEs in a shared manner.

UL | PRACH | Physical Random | Carry random access preambles from UEs




Li nk Channel Channel Name Description DL PBCH Physi cal
Broadcast Carry systeminformation broadcast over a
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UE- specific control information for the Control
Channel PDSCH. DL PDSCH Physi gal Downlink Carry data
for UEs in a shared nmanner. hared Channel UL PRACH

Physi cal Random Carry random access preanbles from UEs
WD 2008/ 042967 PCT/US2007/ 080319 6 Access Channel

attenpting to a%@@g%chmehysta@wﬂpm PUCCHSs Hipsypiea!

upt 1k rry tdagrgf Joh&gf Hfo%n%{‘fg{]frgﬁl Es such as
Coht [ odPUCHEN M [tJ
L BlcH thzu & Bﬂuf;i%?{‘i}wrﬁs C\Q AAL R/ %ﬁ?uﬁceuiq“ﬁﬁts etc.

upl i nk_resouf Ce}ShysﬁbﬁlUplﬂnkCh lm@ﬂy AESicgnerla UE dheplE resources
[‘3} b2g] Eﬁﬁngblysfklﬁﬁéd ChamBe! $ alfientalb trclupmy al so be

aveannl h DNYCCOLL

A ¢+ o
I CI CI I Cu | y \UASN N Ay | IIGIIUO I UI C/\U.II’JI C, l. LILA ™S LA I |

may al so be referred to as a Shared Downl i nk Control

l a a' iy nam
(daspel S0k bakRels W HAYRI 1 Froklakdd-8) 10 @ by Slir namos.

DSCH may al so referred to as a downlink PD
FOL cRDGE) theTHEC%Bmynalyo ahesmfetreedr @f es reefharod Revrdimk Control

Ry GPORET AR T T Cortane Chadhial oL Berpo G s be

tePersRinG Aat @owidinkeDSES,(DANPHRCHNK TﬁB PUSCIEhINRL0 be referred to
(UL SCH) used to send data by the UEs, a RACH used by

tPOYJd Ed5-RPRCHY st em etc. The DL- SCH may be

e S 104 B g8 i 1o

oyl toeeribdretd the UERcarPURGH Slm‘edr@yaxﬁies @ ]b-SOI‘EflfSEd edsehd) data by
as an Uplink Shared Data Channel

gyUbe HBpodl v bhée HEA@W[@G@@W S%’Ate%y TBE:é?IatSQH may be
ﬁ&ﬂoqg ¢ PRYEIRIndShe £S0 Ml oS tﬁ% a%{; lli‘tﬂéjShe{rJdEData Channel

LTE Active ‘st at es, € assocl ate
(/IDIL-I‘SDQFID NUie UL RRET hﬂyﬁ)ean@peﬂmtm&dsna@t asq be referred to

PSR S SRR BRI, ot EFPH TN B0 o e

prAimati on of calls. In the LTE

[0030] A UE may operate in one of several states such as LTE Detached, LTE Idle
and LTE Active states, which may be associated with RRC_NULL, RRC IDLE and
RRC_CONNECTED states, respectively. Radio Resource Control (RRC) may perform
various functions for establishment, maintenance and termination of calls. In the LTE
Detached state, the UE has not accessed the system and is not known by the system.
The UE may power up in the LTE Detached state and may operate in the RRC_NULL
state. The UE may transition to either the LTE Idle state or LTE Active state upon
accessing the system and performing registration. In the LTE Idle state, the UE may
have registered with the system but may not have any data to exchange on the downlink
or uplink. The UE may thus be idle and operate in the RRC_IDLE state. In the LTE
Idle state, the UE and the system may have pertinent context information to allow the
UE to quickly transition to the LTE Active state. The UE may transition to the LTE
Active state when there is data to send or receive. In the LTE Active state, the UE may
actively communicate with the system on the downlink and/or uplink and may operate

in the RRC_CONNECTED state.
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A random acc espon may al so be referred_to as
a%e%lsctgségst@ﬁl msenilﬂg baudom ?égm%ﬁbl&(&tw it Tﬁ*%‘\ﬁ%iﬁ{n access
ﬁ:"cﬁﬁ%& fky PSR Mts C‘cﬁﬁﬁﬁbrﬂl@tﬁérp Wehekdy R%a&’fbe aﬂ§QHf6§éﬂ Hhue. An
may be sent in various rranners as describ

b@leweqtrme WEyaredseéddB dnfegm fagrooh ef 2 emlahlgelcs@sg ﬁeqqeng:s and sent
a radio cq&ne tion ter

b R gtk B3O FiteoRS B RBER ) msprpte inludes

& de Yignf affoAndtdndan @&C&%&SQE%%%G@' Is8clc3fd-frdn atpbbﬁof 64 access
design, the UE may be in the RRC NULL or RRC IDLE

SIJHERCCAN Eﬂhenay acca&&f@ggemnen@yb@ efrpRy losgthdind gndy beadrgiamed to have

BRGFRSe PRI SUSP chhote TP JLANIOM, BEGERR |RLERIRN Basca on

dﬂﬁfe@@@ byoml shiffts oA Zaadefe€hu Segeancel Mnytabe le@ﬂect ed
fraoma pool of 2L avail abl e access sequences. and

{9331 he Therfaetamaecssspispbleoney inchids deapeam gci?ntlﬁﬁre(ID) that may
B@%&fﬂo%ﬁ&&ﬁlypgeqm %y' ARl B#e8nd used to identify the random access

preamble from the UE. The random access preamble may also include one or more
additional bits for downlink channel quality indicator (CQI) and/or other information.
The downlink CQI may be indicative of the downlink channel quality as measured by
the UE and may be used to send subsequent downlink transmission to the UE and/or to
assign uplink resources to the UE. In one design, a 6-bit random access preamble may
include a 4-bit random ID and a 2-bit CQI. In another design, a 6-bit random access
preamble may include a 5-bit random ID and a 1-bit CQI. The random access preamble

may also include different and/or additional information.



= 6 bits of information, and one access sequence isS

sel ected froma pool of 64 access sequences. The 2L
wWaewenIsequences may be of any | ength and mayP@EUS2007/080319

designed to have good detection properties. For
exanpl e, 64 access sequences gay be defined based on
different cyclic shifts of a Zardoff-Chu sequence of a
suitable I ength. [0033] The random access preanble may
include random i dentifier (IE? t hat may

_ bo- rﬂﬁdé%@ﬁys@qt@gtll@darbynplp@ &Eigﬁﬁstwg@qur@porary Identifier (I-
Bgﬁg} 1Y nfa %eru%Q&l Q% z’t‘&ﬁﬁ(grﬁ ]Irﬁ;ﬁﬁrmé 35s) &&fﬁﬁf Q@teyﬁacczpse The UE

om acc prea o i nclude orre -or
aﬂgzlltiendﬂaiﬁeldlﬁysthfe drRN@INnhmlnd(anpﬂaianqmam) sychi ersda C?atl ®NTI (C-
and/ or, ot her |nfor tion, T ownl i
ég%}ﬂa.aé%griwo & Y ke Iyordastae Eﬁérﬁﬁﬁd@a&m@gﬂeé@ follotving:
nmeasured by the UE and may be used to send subsequent
dovin| Sysem tiaes(¥ibits) ofime avhieh gheUEcess gt aenels seridiyghe UE, and

oo SEEREbE e st [y lrgq’%& O s R tock ol e UE
gﬁ’géﬁs ﬁ?éaﬁ Em:%gyg{]qg%ﬁe{f’eleggtg%gt Fll? gﬁg | andtl)c-)f‘crgaéided with a

gufﬁbltentqgmbe}-%? ZERR40 g‘/, ACLERT [PLARNR! Be XRY léﬁlgﬁp Tl\lﬁosystem time

I nclude different and/or additional i nformation.
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é}@tefr@ﬁnfeh@bumlﬁédﬂgﬂ@ yrheAtaakE®psddinkdsits i ndéaa/d)b €n general, the
|dent|f|edéé% the | -RNTI until a nore permanent

L3 1 awi:a bedbrmaATith 0y RTtios Beomaat 4w Hes UE, or randorn
é%se?sgl%]e%ﬁﬁlgqg é)e 5]?(?1 1)du5'l\rr!1dcﬂ:9§§ 31 n&i ﬁg reauc% tflg 11<&YHO%8 of collision

access sequenc

withs@othebYH ivind e sand [-IRATpr Eﬁﬁbﬂf@lmdsﬁthefll-mﬂ ﬁlay be selected
blts) - index of the access sequence sent by the UE
prgg N the dnyXiRNm ewyteﬁgwoasq figsfor @ﬁg%smn%héorg)us reggponse to the

pa,'ntdéﬁl Q&S %?één{%?e yaalsoslﬂﬁlfuﬂgl Xgei? RHEEH a‘i{ral‘g]tgrn (e.g.,

Zer os . 2 zeros to achreve t I"'engt
849Gt @m ﬁronmf symagm bieney tovimdicate thatiths ROIT] nddlicsscs thad%%CH.

n b|t sfemti unanbi, guou over, 256
60" TacanotBy BEG: My RRGHRGRaOLE ATy R ard ARy IE may
fa%d&samo%&@ oﬁé oi*ﬂbé avalﬁm@mﬂs mEacﬁ wA@HF%ﬁap beaRLRted with a
identifier, and padding bits (if needed). In general,

difesrent - RNFomgyccioss ﬂ?é‘iTiedRWRNTBny Ther dFEremasorbet kentified by a

may, .(i al | qw he UE r ra e to be

PRt brdaip! YR Arebude faRRNmF E6ERA-RAGT M eBs iRlsB8a RacH

@Lflrl ht isGéte actdst. hA@rIORN&’[ nldi béSdefifled B8 dRRNY cBNblnation of the
ifetime of the |-RNTI nmay be selected based on

prﬁﬁ%bmﬁ@ésfﬁécw&p%ﬁs@swhﬁmoﬁ gartha Ryrerpaphbyigentifier
hiP Rgnﬁﬁﬁ, '€ RA-RNTI and system time, etc. System time may be beneficial

for asynchronous response to the random access preamble. If the I-RNTT is formed
based on the RA-RNTI and system time, then the UE may be identified based on the
RA-preamble identifier sent separately, e¢.g., on the PDSCH. The UE may send the
random access preamble on the selected RACH.

[0037] An eNB may receive the random access preamble from the UE and may
respond by sending a random access response on the PDCCH and/or PDSCH to the UE
(step A2). The eNB may determine the I-RNTT of the UE in the same manner as the

UE. The eNB may asynchronously respond to the random access preamble from the



random access preanble. The |I-RNTI may al so include
systemtinme and a pattern (e.g., 000...0 in front of

W@ I®BOMIsT ne) to indicate that the RNTI addr esReBUS1967/080319
RACH. [0036] In another design, multiple RACHs may be
avai |l abl e, and the UE may ragdomy sel ect one of the
avai | abl e RACHs. Each RACH may be associated with a
di fferent Random Access RNTI (RA-RNTI). The UE rray be

identified by a conbination of the RA-pre
UEethhmu By likFitma ABIRA-RNTI. §# ops ée%ém dbe EE’CF@&@HDSCH may carry

WUreh e system access. An |-RNTI may be defined
ase any conmbi nation of the RA-preanble
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for asynchronous response to the random access
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.g., on the PDSCH The UE nmay send the random access
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respon Ing a random access response
BCOEbﬁ)aWle alic PRSOH (bo slidven WEFIG.S3)e theﬁ]?)\-pré’ehﬁble IilfBemﬁyr the RA-

det | - RNTI. of t E i
Bﬁger o or-r(ﬁ grem@rwag}oggg, ngﬁﬁlFlgﬁH{fgﬁJ§rhe€ 1 P erent and/or

| &nif
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f(ﬂlésq)]il a(?]tan43-5t W% éﬁ%}}.’lgﬁﬁlg IBE}ngg Il_liea%n: ggg{ng %nmle %Oblf)e Subscriber
IREHSAURISTL 2OTErRRTarg! MBbRE StkkcHbE: M@uﬁt?r(Tmm Ndfother random 1D,

transm ssion, PC correction - indicafe adjustment to
ethe Thansigue PoVEY msy alsee beR regirdratipn RReRl 1D if den Ul pas already

reglsteyiezd E?I{D ﬁ%g\fe%i\asr at tT%mi}E f or oI gerr]ldt ci]ovknql(r%@l %}Hl%{] glelasurernent

cycllc redun anc che

@@Bﬁratedlob@s\emtﬂau@hheUEnDor matl on being sent on the
PDCCH PDSCH.. The CRC may be excl usive ORed §X(P
{00481 t helhe- @immf(Yagecg%mumﬁuq:l Tgndly’ oy prantRAlq theawifee UE 1ID.

ﬁ" By Bfrh e %% %Af oA at?cp&/n 1 % ?ﬁél r%é'bfu%e% J[h%r’U]Ij OThe eNB

ent fy el ng addressed. erent an
mtap gend afasperat ioanhdaBP CaltsandRDSEHt(stops AH an&’IBGG;I-IhPMmgn the

Bﬁp&&gﬁl@g cilr@[r %1)%136%% Trﬁg?téjgll&%@&ggﬁnggaﬁs Qges\émugcre]s gldlcatlng where
remaining information is sent on the PDSCH to the UE. In one design, the PDSCH may
carry a message containing the unique UE ID, the C-RNTI (if assigned), CQI resources
used by the UE to send downlink CQI, PC resources used to send PC corrections to the
UE, etc. The messages sent on the PDCCH and PDSCH may also carry different and/or
other information.

[0041] The UE may decode the messages sent on the PDCCH and PDSCH to the
UE. After decoding these two messages, the UE has sufficient resources configured and
can exchange Layer 3 signaling with the eNB (steps A6 and A7). The Layer 3 signaling
may include Non-Access Stratum (NAS) messages for authentication of the UE,
configuration of the radio link between the UE and eNB, connection management, etc.

The UE and eNB may exchange data after completing the Layer 3 signaling (step AS).



collision (step A3). The unique UE ID may be an

I nternati onal Mobile Subscriber Identity (IMI), a
waeospos25y Mobil e Subscriber Identity (TMSI), BEDURN7/080319

random I D, etc. The unique UE ID may al so be a

registration area IDif the has al ready registered

in a given area. The UE may also send downlink CQ,

pil ot measurenent report, etc., along wt h t he uni gue

UE | D. [0040] The eNB may rece| ve a uni “handl e" or

BWYHAL er KIG-thehayri giestaee|flow forhe design ﬁgy‘ HAREMM HE&sg procedure
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s a ntaining the |-RNTI and. DL resources
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nmessage containing the unique UE I D, the C RNTI
mEedomneEdyss [E@imbleswhicbenay usdadichy ratnldemLE) tand peswbly one or more

downl i nk. ., PC.re rc used. o send, PC rrections
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f03SH mawn aNBOn@aredeidt tHeefaBddm aiReésepre@hbl€ from the UE and may
I nformati on. [0041] The UE may decode the nessages

gspendoby sendinRRaErHem dcEpsEIpense thdhe DRCCA ard/ordRioddHrig the UE

52 s AR 55t ASpdff DS ULOL BRI af BRQU i Rsources, P

can exc

tdrecceidia e(nﬂt@@RCAsﬁataﬁ@ WXOREH&VM&MEI-RNH@ gﬂRlAi PgambR)identifier,
i ncl ude Non- Access_ Stratum ( NAS % messa

%Rﬁeﬂ%\ﬁ e ofrer fr{armgtion te leptifihali nTl%ﬁUE meayrthen gend its C-
ki, BEIREICOREIE AR DR FORRSEY ATy TANALSHRRbN (© the oNB

eNB may exc ata after
(sm;sp]B&): | Tige ¢INB rhay éren 3esd gnrasiplonge ¢rsthePI2BCH &M PDSCH (steps B4

42967 2007/ 080319 10 [0042] F G oWs
8 3§ PRy GBRY gnmspsage A ceessINTT R the DL
Férs&ﬁ@gsu fot théqq)S¢H t rhe MISSE may REriE Hﬁ)(sa@@ doBtaldiy the CQI
RC I DLE or CONNECTED st ate "and “ may al ready have

aesmlrmTlPCa@smgn@d etco ThreU[HEmaY klecade thaynaeages senthm the PDCCH

FUEEBSTH St LI 5 a el g ot iRR P fiisetesinee the UE has

Bécal AuthdhticQSP PHDE t Betgh@RBAVE the COREMY. Alfe dp BBY the UE has
send a random access preanble, which may include a

peffielont eE wier copleybd 9ncbwé1 cSehirise datagedh e (Cispih).
P@%ﬂg] %'(}2 ﬁg%s %%jgsg Q\ﬁfor a'HeQ H'%Tf L %}1dgﬁlt ??G%esgﬁmcedure 500

recel n1access
for dnmidver UEn ahid design, mesmE mﬁhyblye Sﬁﬁﬁhtuﬁ@a‘@ng‘ a/mtﬂ@m;ource eNB and

31%5 ebséshandg(P 8gesretooantatrge? eIF\)IDBcc%hgl rllijf %abeDeSa%:'lgtngd tahrgn(%m ID by the
source eNB for use to access the target eNB. To avoid collision, a subset of all possible
random IDs may be reserved for handover, and the random ID assigned to the UE may
be sclected from this reserved subset. Information regarding the subset of reserved
random IDs may be broadcast to all UEs.

[0045] The source eNB may inform the target eNB of the C-RNTI, random ID, CQI
resources, PC resources and/or other information for the UE. Collision resolution may

not be necessary due to a one-to-one mapping between the assigned random ID and the

C-RNTI of the UE. The target eNB may thus have pertinent context information for the



(step B2). The random access response may incl ude
timng advance, UL resources, PC correction, and a
WEROsHIA67 may be XORed with an |-RNTI, an RA- pp€EER1087/080319

identifier, an RA-RNTI, and/or other information to
identify the UE. The UE may then send its C RNTI,
downlink CQ, pilot neasurenent report and/or other
information to the eNB (step B3). The eNB may then
send_a response on the PDCCH and PDSCH (steps B4 and
BE) priorHe thpomdomnpccesy pipcgdures Sogsimpliity Flgd tshews the random
£ BNThro @l d B Bln 1nE REOUIRS 1 01 e POSCH. The PDSCH
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erved
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eary Py signeling Budhe BPSEE he FDGER 7R ¢Hs may be
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arget e
besoed dasinitC systeounaess, aslyshkm amehse whilafidlemrand asysteor access for

Ehe UE. 9?"'5 on resol uti X nof be necessary due
gV ey BRde AT )Y OBStHiesRax #Heo %@ﬁe& YPYPEARATFISD
E]a@sﬂ he AGHiRWH i0f1dd18 Wroughhe ﬁﬂ)ﬁrﬂee{ut&ﬁﬁld%%aﬁﬁﬁﬁsmn (HARQ)

e pertinent context informati‘on for the
209 8/c0ude6for PETAUSI 00T 086BRY A3l JB:UEnqb G rand dattthe For HARQ, a

andom acce cedur e,
EREREHASRS bl BEREH i on b E M eciid tecbiehmiy B0 Ack i
thargedsa@NB. ddc0@4Borideely e aMRAKS EMle andspdORdRE6RESN error.  The
preanbl e, which may include the random 1D a55|9ned to

rhsIURCIRdY 5ok Pl 9 BroReFetiapsiaispans oh thesmegsagy, )it nquded, until an
k%'i@%tregé\{‘?’ éf"@)l thd &g&' %eemt 1%8@ rﬁﬁﬁbe&%f%t?a%%ﬁsiloﬁﬁ‘ Has been

may res om access
tdme. PDCCH and/or PDSCH t o the UE (step C2) The random

access response may | nclude timng advance, UL
048l c 4G %@h@ms rae%qs}garp frapdpry a@ﬁ% pigamble transmission by the UE.

The UE may transmit a random access preamble with an initial transmit power of
P;F(1) at time T; to a target eNB. The UE may then wait for a random access response

from the eNB. If a random access response is not received within a predetermined time
interval, then the UE may wait a particular backoff time and then retransmit the random
access preamble in the next available RACH slot after the backoff time. The second
transmission of the random access preamble is sent with higher transmit power of

P.7(2) at time T,. The UE may continue to retransmit the random access preamble

with progressively higher transmit power, after waiting a backoff time for each failed

transmission, until either (1) a random access response is received from the eNB or (2)



may be XORed with the C-RNTI of the UE. After step C2,

the UE has sufficient resources configured and can
weehamye’ data with the eNB. The UE may send aPCHYS£2002080319

ACK for the information received in step C2 and nay

al so send data and/or other i'zpfor mation (step C3).

The eNB nmay then send data to the UE on the PDSCH

(step C5) and may send signaling for the PDSCH on the

PDCCH (step C4). [0047] FIGS. 3 through 5 show sone

BeRpIBUPRHHBPAT £ deasmissigae ey beent 358t fordle rapdomsasgess gireamble.

DL C : t j i :
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As shown in FIGS. 3 through 5, hybrid automatic )

HOSPhns el TepriyimgRim) randatn arscississponse. the d8hgwy teagmit the first

Mk 3 - L gaf :
IR RS B DR AL R T Bt o gipectivety)

With @RAEMR oY of &1l AMnRCK, | f Thé RendEis paeer PS” GRHEOBEEElected to
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951} he Inwos dlgaigar the Heangmidi nawver domihermdh transmission of the random

retransm ssi opns; has bee nt. [0049] FIG 6 shows a

ST g ABFO R o e B0G O BB, AT Sh B, SPR aTethod. as
owsine UE may transmt a random access preanble with

an initial transmt power of P X (1) at time Ti to a

target eNB. The UE may then wait for a random access

response fromthe €NBy If; & Yyandom access response is

no?TXr(@If)ei-Iy@d-SMRmetn h+p1—§dve°§-e FonedM itde i at Bryéb) Eq (1)

then the 'UE may wai t a particul ar backoff tinme and

then retransmt the random access preanble in the

next avail ahl e RACH, sl ot after e. backof.f tine. The

BBt 2 FamerioCei o TOMcf s BB dRRCt Cp BT g jased for a
sent with Qi 3 it P . '

S e L EURL AEATEID PRSI s Bkl e
accesSNBLeam ergetSNIR for dgrresdony edcgsdyprgdrablef r ansmi t

power, after waiting backoff time for each failed
trans%é“s@%ﬁ?laﬁﬁ?lis?a ¢Ek&r (1) a random access

2006/ s2dn P SRR 00670 SRS 15 B i mum number
or canbl & ¢ RO R e e Rt N e F D P

recei ved’ a th@amiapeRS DFHRSRENSR e 3fghel frdh the recipient eNB,
transm ssions of the random access preanble, where in

gener &, M 2 idthe [RIOGA]sloAiriterfereRed vl BOtht hevipiamams,
access response, the UE may transmt the first

d1s a correction factor, and

Kiamp(m) 1s the amount of increase in transmit power for the m-th transmission.

[0052] In equation (1), P,. is indicative of the received signal from the recipient

: I : : : . .
eNB. The quantity ﬁ is a signal-to-other-cell-interference-plus-noise ratio for

UE
0 oc

the time-frequency slots used for the downlink reference signal, as measured by the UE.

The correction factor 6 may be used to bias the open loop algorithm. The eNB transmit

eNB

% the RACH slot interference level N, + 12", the correction factor & and/or

power P

other parameters may be broadcast on the BCH by the recipient eNB. These parameters



uplink nessage (e.g., corresponding to step A3, B3 or
C3in FIG 3, 4 or 5 respectively) wth transmt

W@owWsn42967 P g at tine Tnsg. The transmt powerPE/USNEYS0319

be selected to achieve reliable reception of the
first uplink nmessage while regycing upl i nk
interference. [0051] In one design, the transmt
power for the mth transm ssion of the random access
preanble, P X (m), may be determ ned based on an o
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COI I eGhrbiP¥reh@Ct QB = beldg$ 00 t he open | oop
algorithm The eNB transmt ower/,PTXB , the RACH

slot interference level No + 10eNB , the correction

factoqﬁﬂ%gmﬂ%&rz16kﬂ§ﬂ8bﬁh@g@%é®kgmdfﬁﬁb+ﬂmday@éﬁg+éﬁm),
the BCH by the recipient eNB. These paraneters WO

2008/ Q4286 7cd?TeLtis20001023q319andl3 may be used to

determine the transmt power of the random access

pr eanwow'er IWM_EMP = 10 loglo (Kramp(m)) .

[0054] The quantities in equation (2) are in units of dB. The receive power and the
interference correction may be measured by the UE. The offset power and the added
correction may be signaled by the recipient eNB on the BCH.

[0055] Since the open loop estimate may not be every accurate, the UE may

increase its transmit power for subsequent transmissions of the random access preamble.

In one design, the power ramp up may be defined as follows:
power _ramp _up =(m—1)x power _step, Eq (3)

where power step 1s the amount of increase in transmit power for each failed
transmission of the random access preamble. Equation (3) linearly increases the

transmit power of the random access preamble starting with power ramp up =0 dB

for the first transmission. The transmit power may also be increased based on some

other linear or non-linear function.



may estimate this transmt power so that the SNR of
t he random access preanble at the recipient eNB
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[0053] Equation (1) nay be rewitten in logarithm
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power = -RX _ power + interference - correction +
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e TX power= 10 [ 0gl0 (P x
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desi gn, the povver ran‘p up may be defined as follows:
power _ ranp _ (m-1) x power _ step, EqQ (3)
wher e HA&EET _ wwri SRA\@HarmWerfCi nereds® in transmit Eq (4)
power for each fail a si on of e random q
access preanbl e. ﬁ‘?@% l‘%}&ﬁlﬁé‘?elry r}/h%fr eases the
transmt power of the random access preanble starting

i £ iR i f th
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2008/ PCT/ US2007/ 080319 0056] Equat

i Ul SR E P DR SET GG of e apvetic 5 e G%S%H
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transm © power al so be determned in other
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shown in equatl on (1) or (2).
[0058] In one design, the PC correction may indicate the amount of increase or

decrease in transmit power and may be given with any number of bits (e.g., four bits) of
resolution. In another design, the PC correction may simply indicate whether the
transmit power should be increased or decreased by a predetermined amount. The PC
correction may also be omitted or may be absorbed in the PUSCH to RACH power
offset. The PUSCH to RACH power offset may be broadcast on the BCH by the eNB
or may be provided by other means.

[0059] In one design, the same transmission parameter values and setting are used
by all UEs. For example, the same target SNR and added correction may be used for
the random access preamble by all UEs, and the same PUSCH to RACH power offset
may be used for the first uplink message by all UEs.

[0060] In other designs, the UEs may be classified into multiple classes, and
different transmission parameter values and settings may be used for different classes of
UEs. The UEs may be classified in various manners. For example, the UEs may
perform the random access procedure for various scenarios such as initial system access

at power up, response to pages sent to the UE, data arriving at the UE, transition to
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ot vareet SR,  HensdothereNB arydirealda® correatlyt drepde s, first random
flcGss Blefalglgf eitd Hl%yC(L 1§1§§ ShofB¥ aﬁ)?e to decode the second random access

preamble. The eNB may perform interference cancellation, estimate the interference
due to the first random access preamble, cancel the estimated interference from the
received signal, and then perform decoding for the second random access preamble.
The likelihood of correctly decoding the second random access preamble may improve
due to interference cancellation. Hence, the capture effect may allow the eNB to
correctly decode all or a subset of the random access preambles transmitted in the same
RACH slot. In contrast, if all UEs transmit their random access preambles with the
same target SNR, then collisions between these UEs do not create the capture effect,
and the eNB may not be able to correctly decode any of the random access preambles
transmitted by these UEs. Consequently, all of these UEs may need to retransmit their

random access preambles.
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OARELS, R SDR0RILAIGHePLAIFREGHS 18 o, it
uld@ine of taneBl act@ssoffthedmlieFIG. 1. In this design, eNB 110 is equipped
with T antennas 724a through 724t, and UE 120 is equipped with R antennas 752a
through 752r, where in general T>1 and R >1.

[0067] At eNB 110, a transmit (TX) data processor 714 may receive traffic data for
one or more UEs from a data source 712. TX data processor 714 may process (e.g.,
format, encode, and interleave) the traffic data for each UE based on one or more coding
schemes selected for that UE to obtain coded data. TX data processor 714 may then

modulate (or symbol map) the coded data for each UE based on one or more modulation
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[0089p M tAd UE foor ahteHidsi 7384 QEI%%?EQSW hﬁytré&'ik%ﬂh% doR@WRk signals
det ermi ned based on t he PUSCH RACH power of fset
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Wt% %@@s@?‘?ﬁﬁt@wtﬂﬁ%é@g@lﬁé S?y eNB 110. A recen-fre (RX) data

processor 762 may then process (e.g., demodulate, deinterleave, and decode) the
detected symbols and provide decoded data for UE 120 to a data sink 764. In general,
the processing by MIMO detector 760 and RX data processor 762 is complementary to
the processing by TX MIMO processor 720 and TX data processor 714 at eNB 110.

[0070] On the uplink, at UE 120, traffic data from a data source 776 and signaling
(e.g., random access signaling) may be processed by a TX data processor 778, further
processed by a modulator 780, conditioned by transmitters 754a through 754r, and
transmitted to eNB 110. At eNB 110, the uplink signals from UE 120 may be received
by antennas 724, conditioned by receivers 722, demodulated by a demodulator 740, and



format, encode, and interleave) the traffic data for
each UE based on one or nore coding schenes selected
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frequency slot used to send the random access preamble, a power offset, a correction
factor, etc. The random access preamble may be sent with the determined transmit
power. The at least one transmission parameter may comprise a backoff time, and the
amount of time to wait between successive transmissions of the random access
preamble may be determined based on a backoff time value for the particular UE class.
The at least one transmission parameter may comprise a power ramp, and the transmit
power for successive transmissions of the random access preamble may be determined

based on a power ramp value for the particular UE class.
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[0077] The PC correction may be generated based on received signal quality of the
random access preamble at a base station. The PC correction may indicate the amount
of increase or decrease in transmit power for the message. The PC correction may also
indicate whether to increase or decrease the transmit power by a predetermined amount.

[0078] FIG. 11 shows a design of an apparatus 1100 for transmitting a message for
system access. Apparatus 1100 includes means for sending a random access preamble
for system access (module 1112), means for receiving a random access response with a

PC correction (module 1114), means for determining the transmit power of a message



frequency slot used to send the random access
preanble, a power offset, a correction factor, etc.
Wab@snsesdom access preanbl e may be sent wth tPEI/US2007/080319

determined transmt power. The at |east one

transm ssi on paraneter may c rise a backoff tine,

and the anount of tine to wait between successive

transm ssions of the random access preanble nay be

det erm ned based on a backoff tinme value for the

b%ﬁe@ OB tirealfC @E‘r%qtl@@@nd posieblyothes amstess (medided i) grid means for
nsmt

S et SRS o RO B R PbIE 14T

HOGeEs prheamboldelcsay PE;S1ed eandi hednabasmprien paoqeeswes, clectronics

ranp val ye for the particular UE class. WD 2008/ 042967

BT PRy 5 @%t{@@hﬂon}mnaﬁat Recalggiquifiy, memggries, ete., or

LRANAdRMiRGfRSResbOnal ing may be a nmessage sent after

réceiving a random access response for the random

HO80ks prhmascrbf dﬂll'ﬁn ¢heaurt hvoakt uruiwtartdrtaaismfcgmabml and signals may

ar anet e

se a t .bet ween St
B aierenied. e EO! AR BRI R T Sha Pl dnlois idues. For
8, @&@aﬁhhﬁualm c@nﬁxﬁiﬁ@@ dinfdiaRneh, dighalk, bitkh&mbols, and chips
PUS used to send the nmessage. The transnmit power of
thae meesbag@fwyceéethrmh@mtntMeabQ)@s descontien paaye be ofcprsgnted by
V(?l ; $344€ elf’rgttltlg Ec%otnllagﬂg%r \évéJrEesék}%gﬁetﬁn 18 ?Te]éakf‘llé(leéj :Tgﬁcal fields or

phﬁeleati*)raﬁylt:ombﬁlh\tldrhﬁeﬂ:eferm ned transmt power .
[0075] FIG 9 shows a design of an apparatus 900 for

B0Fhk i thhong of akidovpald cugther @frp@?%ﬂt? iept thg &rruatswéluwéwe logical
bl‘EBF éidl%ﬁdﬂ@@ &r&l‘?t"s dgh eélgb s| §A8fibdNGy Pc%h?&%ﬁr with the
or at Fansm s or

east one P on par anet er
dmcidmm: dewds snayi gnahplageitas es obwtranicfardwan) esmpffer software, or

FRIOP Al tibr e bahe - barey bRyt BREr e ROU o dhebyare and
§df99éi‘!3 &/afibiy ﬂlu§t@e§{w@%%ﬂfpof18fts SR NHod S, El@&ﬁlﬁ n&tﬁ%@% $have been

signaling based on the at | éast one paraneter val ue
ﬁ@lcrlqusﬂmvﬁ aceaslly (miotud ef Beit)fundtioodl6y. MiGthaGuehbwstienality is
' an of .a process 1000 for, transmitti
ey of, BERRES "o oiiise i hERES o WP RS Hlcation and
&@mgn EHstroist ﬁipoa&p@fs the( Bl KsybRE2) SkillAd aptRdeTind Qﬁl Fement the
response with PC correction may be received (blo

dgpenrbed fh@tmal&mm vapygwevays fQr rRask appeticiagr pep lcatlon but such

q?é%gﬁlg?ltgg& 9 &Sgng‘() gﬁl&lﬂﬁ n?g Eg Qhfefst Eﬂe&) N atﬂ]qulg %ﬁé&&hﬁﬁre from the

aranefers or ‘exa
ﬁdo@lsfrﬂiepp@\eﬁtrdmﬂom nessage nmay be determ ned
further based. on the transmt power of the rando

eks  Torewrisue illustistye logeal Sdeckse indulss-a2d P@%ults described in

EHRRBEn WRE the Rsci&uek tdi&in W&ﬁéﬁed or performed with a general-

purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic
device, discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions described herein. A general-
purpose processor may be a microprocessor, but in the alternative, the processor may be
any conventional processor, controller, microcontroller, or state machine. A processor

may also be implemented as a combination of computing devices, ¢.g., a combination of



preanbl e and a second channel used to send the

nmessage, etc. The nessage may be sent wth the
wa@ledsomosed transnmit power (block 1018). [ 0077RCTE820P80319

correction may be generated based on received signha

quality of the random access,preanble at a base

station. The PC correction nmay indicate the anmount of

i ncrease or decrease in transmt power for the

nmessage. The PC correction may al so indicate whether

poDiSKcravdsd dPICipEQEses tehedlviplifys raft MyeIapFOosssoEs, one or more

R o QTR PO cblerbr iy SRR R Bion

HP8BEmM alheestsps A pamadthied bt Odgortbmudegribedris damnhection with the

endi ng.a random access  preapbl or system acces
5 %Hr% hgreypmay ﬁ%aw@oaisii drréztgf)l@ﬁﬁéwwﬂaé getee@egule executed

HEIAARBERsM bP i a BbeRHibE i (RO +hFPAUA &oELAA) molBRNSay reside in
for determning the transmt power of a nessage WO

ROOS/mi2@§ 7 IRETMgBRO0 ROBD 8tMor (ENH M memarneEFRROM memory,

correction,.and possihly. oth t dul .
. nafiREaBRRgote Yisken T RAM RE L% LRI d sorage medium
Redvet [ Medrt r AR SREhplREMRbragfRbdlen IsLddibled BAHO protBRor such that
nodules in FIGS. 9 and 11 nmay conprise processors,

thearpgeayiir ¢an repdvinfosmatiotafromaned weitd méyymatipe ¢q, thmsterege medium.

OO, lL.ogi.cal cireui D | etc.
GRS LS o RS 3 R B, Ao
ol stoeh@e shedidmt iay redidoinmahi ABIGNdhsi ARHT Sndyapeside€in a user

represented using any of a varietX of different ]
teaarrbl Jgi bs disaatizenticqpresesspppnd dhaysiorage wgdiym may reside as
j FUSh BRSHts FORR idaff ormation, signals, bits,
ggﬁ%gﬁé,rgnél%ﬁfps t a%anay be referenced throughout
[084pboVve desari ptoronexeapldie depmeseind etndjons vddscabes ,may be
currents, electromagnetic ves, magnetic fields or
Bré[?l?ringlptgg’ 1nogfu;dezv C.f PUPYECo AIrMBRFG | §f é)g’y B(Pmlélﬁg,tlon thereof. If
FRTBMBAEE A sSBL80he ALAPBA mhhaR&tEd B iok iraW@Hit€d over as one or
further appreciate that the various illustrative '
ot patructlsing ek soderod il enpuenrsadabls madioima | Gunput¢mmcadable media

steps. described in connection with .the disclosure :
AR BRSO rpPnta 48 subthilie RPEUERE: any medium
fampietiRbtes ahhyfar 6F a @bmp&eBidEadnh Fren Bhc PRIH to kRother. A storage
clearly illustrate this interchangeability of hardware '
andia 8df boverpveavailable sueslig thiatieans bex jogessed p 8resnersl purpose or special
S e ' [ n - e b
RS ol v B o Bl BE i mpfE” iaf KPS, YBR computerreadable
fgdiat daa nainiprise RANt ROM S BERROMCCDORGM by othgr optical disk storage,
i mpl epent ed as hardware or, software depends upon the
paasticulisty starsse Ok athch Maghglic YeraegAcHeRts P anetacy mpdumthat can

?ﬂg&'&% QY Bl btoRYRLRE profghdnh EGHANEL R 3R $hd Y [FRsETEMns or data

structures and that can be accessed by a general-purpose or special-purpose computer,

or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wircless
technologies such as infrared, radio, and microwave are included in the definition of

medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical



descri bed functionality in varying ways for each

particul ar application, but such inplenentation
wale@so#965 shoul d not be interpreted as causi NBCEUS2007/080319

departure fromthe scope of the present disclosure.

[0082] The various |Ilustrat|Xf | ogi cal bl ocks,

nodul es, and circuits describéd in connection with

the discl osure herein may be inplenmented or performed

with a general - pur ose processor, a digital signal

dispcdigdr varesty disg (DR, i fhoppy ghisks pedt ibfu-gai dise @j‘fhﬁfee disks usually
I I 0 t r P
FRIGHEL S Shendiophf! Mipk oS ATRACBEE Bl SRl R tasers
Cbmfomwbmar of olgi abowdi Qmuhi elsb dred weiueled onmjfan etht Scommr oﬁroymputer-
gg#natlon t hereof designed to performthe functions
B¥ditherein. A general - purpose processor nay be
fOSSFr Opﬂfégéﬁeﬁs detiptidh &M@ MidcRIsBAL is YRovill&Eto enable any person
processor be any conventi onal processor,
sgohi¢d wl the art tointiko oo mbar thleldesﬂosore ¥ aices mehificréionsito the disclosure

BUbBRer Ry oBovEBL B oS B BRIt B F M PRI defined
ROOBY 842 86 dp Rl 1R Haf Bk Switioht Acpapn@Rdmathe spirit or scope of

m croprocessor, a plurality of mcroprocessors, one or
fhsrdiscloguea: o phse sl disglosue conptuntenileshtabe limited@ptheogxamples and
858%%1@%(16%5% d I?elil& bqug "§ %r aé Sled [tgg E%\?’lliffspégop cﬁn% Ent with the
netho in cohnec

ﬁliiﬁcibmamencher &lamrfsaysdn@eemmed directly in
hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software
nodul e may reside in RAM nenory, flash nenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CD-ROM or any other form of
storage nedium known in the art. An exenplary storage
mediumis coupled to the processor such that the
processor can read information from and wite
information to, the storage nedium |In the
alternative, the storage nediummy be integral to the
processor. The processor and the storage nedi um may
reside in an ASIC. The ASIC may reside in a user
termnal. In the alternative, the processor and the
storage nedium may reside as discrete conponents in a
user termnal. [0084] In one or nore exenplary

desi gns, the functions described may be inplenented
in hardware, software, firmmare, or any conbi nation
thereof. If inplenmented in software, the functions
may be stored on or transmtted over as one or nore

i nstructions or code on a conputer-readabl e nedi um
Conput er -readabl e nedi a



i ncl udes both conputer storage nedia and comruni cation
medi a i ncluding any nmedium that facilitates transfer

W@R008/0¢290put er program from one place to anot hBCT/US2007/080319

storage nedia may be any avail able nedia that can be
accessed by a general pur pose, or speci al purpose
conputer. By way of exanple, @nd not |imtation, such
comput er-readabl e nedia can conpri se RAM ROV
EEPRO% CD- ROM or ot her optical disk storage,
MAdESCCHAIMER d%:age or ot her magnetic storage

devi ces, or any other nedi can be used to
carry or store desired prd@?%%ﬁg%%e nmeans in the form
of ingtr UCAh%ga@fus %}tVaireléésrc%ﬁﬁﬁu&ém%ﬁ,dc&%@fsnfgan be

- pu

accessed by a general -purpose or speci al rpose
conpuatdegst one pacgsoeralligpredjosleteoning pesistlonp paposter value for at

BBt arnimitaRR e Reut IR hgo dsicis RERAe Yried Sbaitgitgtar vser
bSuiph St SIUE)t@sks f the it dcastBRS trh@miSéry Biram@fer ®aWAE different values
renote source using a coaxial cable, fiber optic

tal eluralify of BE clpwey, anditgisend the wbrdomi begesy igralnpdaped on the at
r Wreless. technol ogi such. as, infrared, radio, and
%?%f%ﬁé@e%wgﬁéﬁﬂ?ﬁgr%%ai}%Fg%a%F%, fiber optic cable,

tw st géhepiry colpBd toahe Wi legk 86Sprob@shnol ogi es such as
infrared, radio, and mcrowave are included in the
definition of nmedium D sk and disc, as used herein,

i ncl uges ¢ ' j [

2008/ g‘4296?”%%%%ﬁ5%§7§%?05 1%@%5 ﬂﬂ% %2‘?@‘5@% tfag‘kmwon parameter
vansadck lag lehiss ond BVD) target oigpyl-tdimkscanndo (SNR)ay pdwee offset, and a
wher e di sks usyal . ngproquce dat a gg;neticaéhﬁ, :
GRTIcHoR;fager FBR BRUED 8524 lea5t BGIANQESHIOr S (cqakgyed to determine
R iNAbWeNST e FABoALRAEssSHOM I Boab30d B thBGh ULRH one parameter
wi thin the scope of conputer- readable nedia. [0085]
THee,pnd v sud thiesodoptacerss oignalhng witls thegistermined tpngvit geder.

to enable any person skilled in the art to nake or

use the disclosure. Various nodifications to the

di scl gsur eThvi dppagust @&delaim appaviRAdin t thet RRIONS kicbdsedsignaling
in the art, and the generic principles defined herein
PRIPDIBES & ppldoataccessdr erenblg sent Arst derssywicrsgessdepar t i ng
fromthe spirit or scope of the disclosure. Thus, the

di sclosure is not intended to be limted to the

exanphes ambe aglasitghst dascs,ivdetih efceit feadtidnel tRankiso@n parameter
accorded the w dest scope consistent with the

BRI | 2 BIgeh P I-N9iga Falioe© N s BT die dandomy jppcesyypreamble, and

OB ARG 1B U8R 8RR figdrdd iV dRkerfnihc Al M bwer of the

random access preamble based on a target SNR value for the particular UE class, and to

send the random access preamble with the determined transmit power.

5. The apparatus of claim 3, wherein the at least one processor is
configured to determine transmit power of the random access preamble based on an

interference level of a time-frequency slot used to send the random access preamble.

6. The apparatus of claim 3, wherein the at least one transmission parameter

comprises a backoff time, and wherein the at least one processor is configured to



CLAIM5 1. An apparatus for w reless conmunicati on,
conprising: at |east one processor configured to
wa@la0e0#m9e at | east one paraneter val ue for atPCT/E8217/080319
one transm ssion paraneter for random access signaling
based on a particul ar user eﬁyi pmrent (UE) class, the
at | east one transm ssion paraneter having different
values for a plurality of UE classes, and to send the
random access signaling based on the at |east one
peferanae amaypat of e o y&itepstyeeb successie Hapgppyigns of the random
coupl Iﬁrgatfﬂ‘ﬁe ?JQ&]d%tn d @a%ﬁ{;% Pilfe \%ﬁl%%? e art?cula?lrﬂﬁ class.
apparatus of clarm1, erein the at east one
transni ssi on parameter conprlses at |l east one of a

targe si gnal -t o-noi seg r.at (SNR), ower offset
and a’ cor 18 Wn?fwsa%fte%%lm SR 4 [P Lone PnsRgp o parameter
9(5 SO pbweC o IME I HeR fIghE rafnléh%t ohé qﬂécrgskrpl@%ﬁgured to

he random access signaling based on the at |east
d@tempae aapgneit powat (e, Suagrdsivo tremsmaissibies ofathd gandmot essss preamble

Bispapar 0Bt i O R T Fliom access |

signaling conprises a random access preanbl e sent

first for s%/stem access. 4. The apparatus of claim 3,

wher efn t h&€haitappatasts eheclaimans nvBericdn ﬂ?ﬁaraénb@%r one processor is

SOTRLESES, @nk 3 ko I0AL EARAR B8 o ALl 8ndRRko LOLENErandom
m access prea er ein AT eAsy

PIceSLRSHInst.Sarkorf éegldraedlemgd ab ehdralotr aiesss ilgmmgromﬁ second

the random access preanbl e based on a target SNR

Aangel for the particular UE class, and to send the

random access preanble with the determ ned transmt

power. 5. The apparatus of claim3, wherein the at

| east 90ne pPhoggmsans ofsclaiooffwiguie thet a0 1@het @rertramemission parameter

transmt power_of the rg*ed maccess pr ea

| e based.on
SOMPITSE & PPRFEREE! PEVERD g1 Wt G ronetua L Gpd i hggaghe atleas

51% §%QSSBP?S E@lﬁ%‘ﬁf@daﬁ)c’@é@mﬁﬁ@ AARLBit PPwed BE tRPRRLGLN Dased on a
claim 3, wherein the at | east one transni ssi on

pw%rrreff@qt vadusifori thespaatibaaok bt classyeindatedsandethei messhge with the
@ Ieas{ one &g(ﬁ)cessor is configured to WO 2008/ 042967

6 T 24 deternine anount of tine to wait
bet ween successive transm ssions of the random access

preanmbl e based on a backoff time value for the
parti &l ar TUE appagsls of cig dpp‘é(h%t?l!ils thy ag| lghsh gne processor is

%h?n{%ﬁkéa tB %gnc?{he rgr?cﬁ)tm Q&%sst %@&1’2 H‘F ‘cfg'tj 18P1n %@%Egcretss at rPower up, or

eas
ﬂfr@?ﬁ&ﬁ&l‘ccdss tcﬁt@zﬁfsltgmrte dn halve state, or for system access for handover.

11. A method for wireless communication, comprising:

determining at least one parameter value for at least one transmission parameter
for random access signaling based on a particular user equipment (UE) class, the at least
one transmission parameter having different values for a plurality of UE classes; and

sending the random access signaling based on the at least one parameter value

for system access.

12. The method of claim 11, wherein the random access signaling comprises

a random access preamble, wherein the at least one transmission parameter comprises a



determine transmt power for successive transm ssions
of the random access preanble based on a power ranp

W@ 2008049601 the particular UE class. 8. The appeCHUSZ0T80319
claim1, wherein the at |east one processor is
configured to send a randon1q2§ess preanble on a first
channel, to receive a random™access response, and to
send a nessage as the random access signaling on a

second channel. 9. The apparatus of claim8, wherein
taRget Agnakipshoigh satior aSR £ tha rpadoRnBeesss PENe.sal wherein the
g ' nd second channel s,

§%§ﬁ§ﬂgé%ﬁﬁb?%§8%$gﬁgg@§;&%ﬁgkggocessor is configured

t o deteemiinmgt ttaissit povpavel thofraidven mesagecahdéetaed o a target
ower offset value for the rticular UE class, and to

g@ﬁdmﬁﬁg%ﬁ§§§§§§’ d @ﬁ§’a termned transmt powver.

10.  TH&dHRAL AlndSmOfc&h BldHinbie WREHR! R tdin i trdnS@ftpoRaE
processor 1s configured to send the random access

signaling for initial system access at power up, or

for syste ccess t ransition.tQ an active state, or .
for syt om e EeRed IR0 viertin e Hndhi pesGe ufiefing Lomprises
Wi drRlbBSSccERPreumhIl atwRitein GRORY bt BHe trengsdidp&8mater comprises a
| east one paraneter value for at |east one

backagriines japd wharcahe ercthgdofurtherepaimriset ess si gnal i ng
baseddé)[nmﬁngl re%rhgulﬁlt Ar HR3E o S Bg[gv%gn lLlJ@eSS(f\\lfeaﬁ‘??SHIﬂQS% ns of the
at | eas on ransm ssion paraneter having di ar'ent
radoicé s preapibly Bdsed yn abadliofClias salae f@nbe patichlBgUE Reass.
random access signaling based on the at | east one

paraneter value for system access. 12. The nethod of

cl ai 1, b 4t - 0 - ' ' : : :
compr | Sos ThEPEURA LRI SHERRERS rShRRT % signelie comprises
h eagibmogve edsrpacegmbls,switancipahaadbet ono trpmsnsesompAineter comprises a
2008/ 042967 PCT/ .US%OO?/ 080319 25 t.arget

BPYHAFTP oot icindRg BetheRiRrthes COPRESSandom access

pr eanliemiaig WHSEA foldtGor SRREING ENRMIRNAQBrake @?ﬁgm access

signaling conprises determning transmt power of

pzanible basakesa poeanbing eheddr i particalag &iE cI8NR val ue
for the particular UE class, and sending the random
access preanble with the determ ned transmt power.

13. The nmeTheshetlod@f dlaith 11, fivdAer &niprisitgy: r andom access
signaling conprises a random access preanble, wherein

t he atendawgst rapdem eecpaspics@blsronpaiinheiaapcledipri ses a

receiving a random access response, wherein the random access signaling
comprises a message to send on a second channel, wherein the at least one transmission
parameter comprises a power offset between the first and second channels, and wherein
the sending the random access signaling comprises

determining transmit power of the message based on a power offset value for the
particular UE class, and

sending the message with the determined transmit power.

16.  An apparatus for wireless communication, comprising:
means for determining at least one parameter value for at least one transmission

parameter for random access signaling based on a particular user equipment (UE) class,



backoff time, and wherein the nmethod further conprises
determ ning anount of tine to wait between successive
W0 eRoMmIssi ons of the random access preanbl e PEBHES200T080319
a backoff tinme value for the particular UE class. 14.
The nethod of claim 11, wherein the random access
signaling conprises a randomaccess preanble, wherein
the at | east one transm ssion paraneter conprises a
ower ranp, and wherein the nethod further conprises..
tdrlgash OR§ TRASHSHPE NIBRRGLCTf kpving didtesent palues for a plurality of UE
i.§5Si ons of the random access preanble based on
gﬁ%%%g%aranp value for the particular UE class. 15.
The nmekchod faf sa@ldaigmhtl rankdomt hefes< cigneligd bgsed sernbe g laast one
randon1acce§s preanbl e on a first channel; and
PEABEET Myua o andemasesess response, wherein the random
access signaling conprises a nessage to send on a
second channel, wherein the at | east one transm ssion
par amél.er CTherpppsesusaoposkam olftf seherbiat Weemartdoen faceess  signaling
and second ihannels an% wher ei.n hthelgﬁrdin t he . ‘
FAIRRIGIF 4CRRIUN EFESS PTARELD ﬁ”ﬁlﬁi‘feé%é &t EPRF ﬁ%‘nWﬁFﬂQﬂiPﬁ“me o
PsiscOfa tahgot NBEIRELNAIAS BHicOBNR Pehe GhAdoRl a¥@lsy §rda@ible, and
the particular UE class, and sending the nessage with
wherctiethe meaner sendiegibe rinsleey acces sighalinp pemprisgs f or
Wi rel C ni [ ri.sipg: s f
det or Tear gl TR Gie Mina IR RO ERe rIRRHR e preapplgpascd on e
Rg:t SNBSS forr Bt papaduddral B clakQand andom access
signaling based on a particul ar user _equipnment (UE) .
cl assmeys yosrdiagdby P S PEABB IS withdhe Kistegmined transmit
é@@é{ one transm ssion paraneter having different
alues for a plurality of UE classes; and neans for
sendi ng the random access signaling based on the at
| east . one aranet er val ye for system access, 17. The . .
appar at-us EF‘)G APRATH PG P?mﬂj@%i 19 t‘i)’géerF‘é‘n rapdogy giccess ~signaling
ShARRc R%anFHRELSE PrAnibR) FHB-E RS 8t RES YXB tRinsWRSILR PArameter
the at | east one transm ssion paraneter conprises a
cempyaxes ¢ ibgelkalft ime rroidyeherein ithe qpBhRJusffortherisempaineiom
access pre e, and wherejppn the ns for sendin .
he’r ebrrhdt Sra Rl mh S Bt eI B RudoufGRI Ransmissions
SR fh#dh Gicbésa peAniblPBASId O at hRkSANHRXIMAGE €8S the particular UE

preanbl e based on a
class.

19. The apparatus of claim 16, wherein the random access signaling
comprises a random access preamble, wherein the at least one transmission parameter
comprises a power ramp, and wherein the apparatus further comprises

means for determining transmit power for successive transmissions of the

random access preamble based on a power ramp value for the particular UE class.

20. The apparatus of claim 16, further comprising:
means for sending a random access preamble on a first channel; and
means for receiving a random access response, wherein the random access

signaling comprises a message to send on a second channel, wherein the at least one



target SNR value for the particular UE class, and
means for sending the random access preanble with the

wa@ledoso#dsed transmt power. 18. The appar at usP@rf/Us10ai/080319

16, wherein the random access signaling conprises a
random access preanble, wherejn the at | east one

transm ssion paraneter conprises a backoff tinme, and
wherei n the apparatus further conprises nmeans for

determ ning anount of time to wait between_successive

HARHY RIS PBHECICHEOAPIESCH 4 MAVIST alfect betwsen Mippiist Hukwegonghchannels,

foll V, rti.cul . 19.
BEREKSR g bYW b RRABA L Aol oS
Si gnahicaigs foc @pRIMBRE: Gansanidpowaceehs nprseapiiagcd vherpiwer offsct
t%e ta(} Ieast,%{ﬁne ransm ssi on paraneter conprises a
poweforthgpartigiyr Wh&ket A€ he apparatus furt her
Conpr {3eS BRIl he ARLELEWHNNEe BEARSALS rRARWR! pdvRL:.
successi ve transm ssions of the random access
preanbl e based on a power ranp value for the

particul ar ,UE c| ass. The,.apparat us of. cl aim 16, . .

furthél coftpri R cresdiies o Ber Rt rBREHORE clbigh, when
B{RarBIg ahachidd, Efifsc altani@linc BHrBBABPerb@bnsiBEBEMENY @
random access response, wherein the random access

si gnafi¢teignis et legsisone prsayseigevalee §entl logst uedmaomipsion parameter

I rein.. | east.. 0 0 4 7
RETM b S Bl uhl 5 oh SR G R EB ooy g et st
angoemsmigidnseiarhatesihg diffefeht sdluafdr s pluedidy 6NBREdsses; and
and wherein the neans for. sending the random access
si gnafSndyechRprndons agrssmsignding et o ey leashagrpprameter value
f nmessage based on a power offset value

%W{tﬁgaﬁgérg?i cul ar UE class, and neans for sending the
nmessage with the determned transmt power. 21. A
machi pe-readabl e medi um conpri si ng instructjons which,
when Eixecgpéamfﬁtua?%wﬁ?ﬁﬁ%,comg&a@ﬁ& RIS t o
per f OpMeRRSha hr&dssok REhHdIfDio S8HS BhAbMGcss hRARILIORE system
paranmeter value for at |east one transm ssion '
paEcsHnte esceivear randporpcessoesionsd yithl 4 ngwragedrobP@) correction, to

rti.cul ar user equi.pnent (U | ass, e at |east
B B T oy D BBt b e Safloighaaha o pend the
thefab dithtile @dterlin€d @E888E podnd, &AINdI ng the random

access signaling based on the at | east one paraneter
val uea memory coupled to the at least one processor.

23. The apparatus of claim 22, wherein the at least one processor is
configured to determine the transmit power of the message further based on transmit

power of the random access preamble.

24. The apparatus of claim 22, wherein the at least one processor is
configured to determine the transmit power of the message further based on a power
offset between a first channel used to send the random access preamble and a second

channel used to send the message.

25. The apparatus of claim 22, wherein the PC correction indicates an

amount of increase or decrease in transmit power.



for system access. 22. An apparatus for wreless
comruni cation, conprising: at |east one processor
w@omBiogpesed to send a random access preanbl e fRCT/EYyRDBOR0319

access, to receive a random access response with a

power control (PC) correctio to determne transmt

power of a nmessage based on the PC correction, and to

send the nessage with the determ ned transnmt power;

and a nmenory coupled to the at | east one processor.

23. The apparatus of claim 22, wherein the at |east

one pspces ' j t ' d 1t

pover 51 ¢ it sbBruGEBE LA 32 fRoCR! BE RO Gt SRS whether

@f intlkescranidoRrwacassitpoeandy e prédéterrhined appanat us of

claim 22, wherein the at | east one processor is

configured to determne the transmt power of the

message T urhdgsnRASEHr QRin?2 PR ein Whd PEIcoRBLIRER pBnerated based

first channel used to send the random access preanble

amttcaivsé signd quehyriehe sdomtocesepgamhie atede siysaticds.

The apparatus of claim22, wherein the PC correction

i ndi cates an anount of increase or decrease in

transpgt pAwWREthoY¥r2HRB4Q48AMIinRedioNIIADARS0319 28

26. The apparatus of claim 22, wherein the PC

cor r eganidog 4 rgdenreccswpistinble for ysfancacsasse or decr ease

transpmt. I er.m no 7 he ..

appar Bt P& AoB  RRF LIV ARRY L8 T iSrsgtion:

gener aétethibmgetins@h po@eeobVethesagnblscd oalthd BC 0brrédiien; and

random access preanbl e at a base station. 28. A nethod

for whsndingdlc pisparan PetthoACtCEyAR T YISAYt POVYENndi ng a

random access preanble for system access; receiving a

random access response with a power control (PO

cor r e29.i onThe detledmfrulaioy 2§, aviendit thpodeernofing thegsagat power of

afsed on the PC correctign; and sendi t he nesgg&g
CRCYSHRE CRIBRSIST He§rams dlnienyhapvenel MeHacsigspighet based on

GhAM ARverWreiSlaRddi 8c 8! ficibicng the transmt powver

of the nessage conprises determne the transmt power

of the nessage further based on transnt power of the

randomg access pr.e 30, The .met hod of. cla m28, .

uher ol ¢ naTGBELRR U™ A MRS CBRup R fhhRmit pover of
the message comprises determining the transmit power of the message further based on
a power offset between a first channel used to send the random access preamble and a

second channel used to send the message.

31.  An apparatus for wireless communication, comprising:

means for sending a random access preamble for system access;

means for receiving a random access response with a power control (PC)
correction;

means for determining transmit power of a message based on the PC correction;
and

means for sending the message with the determined transmit power.



the nessage conprises determning the transmt power
of the nessage further based on a power offset
wheirseeren first channel used to send the randedT/H8METE30319

preanbl e and a second channel used to send the

nmessage. 31. An apparatus for,W rel ess comuni cati on,

conprising: neans for sendi nzg?Ma random access

preanbl e for system access; neans for receiving a

random access response with a power control (PO o

cor r ed%i onThergpngratusr ofg elesn nd Ini wheremahgnineasofigdr defernaining the
0 r I Of: : f.oF

BB o P IOR e IR, mREL FEMO0r 0o @R nT R Bt power of the

pewape lAMDc2 D8I 04 2965 PEIWLISAADY +H30B LA ces’ PradbleThe

apparatus of claim 31, wherein the neans for

determning the transmt power of the nessage

conprkses d P nep t a ' o

the tossagi (Pt hes e Salh OF. PRtk TR dRmining the

tramdonpaegesshp nessigk eom@BscsTheanagpadatmsniof tied aramsn8tpower of

erein the neans for determ.ni t he ransmt. power
s LG Do S BV e alb PE BB ek ot ARGt gt o send the
tamabstictesP praMLRS andt DR cOMPERAARCI fudéd Reend BRGResA A
power offset between a first channel used to send the
random access preanble and a second channel used to
send e ssage. 34, machi. ne- readabl e nedi um -
conpr 141 ng®s CR e B GRTRE, RERPRIE RS vhich. when
sRCict @y aGaathénd, baisedehhatiicaoperfban Bpapesitihclading:
i ncl udi ng: sending a random access preanble for system
acces¥ndimgceiagdon agcopapigand kdebssianpagemwse with a
power - o S
over "Sr Liaadhh fE AL ARRRP SR T BUR (BTGt ion:
sendi dgeinhieingesaage paivehof hmedepebared ed tha B sodréction; and
power

sending the message with the determined transmit power.



