RANDOM ACCESS FOR W RELESS COVMUNI CATI ON [ 0001] The present

appl i cat wanoos/edsess priority to provisional U S. Appli caaTovs28erisadse
No. 60/ 855,903, entitled "RANDOM ACCESS FOR W RELESS COVMUNI CATI ON, "
filed COctober 31, 2006, assigned to thelassignee hereof and

i ncorporated herein by reference. BACKGROUND |. Field [0002] The
present disclosure relates generally to conmmuni cation, and nore

specifically to tgeRRDAYESALEESSCEGRIWIRELENS C€ORFFIAQITATIOR! | ON
system |1. Background [0003] Wrel ess conmuni cation systens are

wi dely deployed to provide various comuni cati on content such as

voi ce, Vi d@@o1Packet peatm apPReSRicms PHEALGAStovi@bkal UTOESHH WS S&Sal
systens may be nultipl e-access systens capabl é of supporting nul tlglsg

users by sNari ng0838,98%.ai | atfittedsy st BANLANUr c &CESGNMIER of WIBHL
mul tiple-a t inclu de ,Di yj,sion Miltiple Access
Cystems. TEREPRUHEATTORL, il Deibet el Hhiibsled Khut ESEERE MR tha
Di vi si on mb&l'ggfa@ed&fé@@ﬁ@y&&@éﬁy\,e_syst ens, Othogonal FDVA ( OFDVA)

systens, and Single-Carrier FDVA (SCFDVA) systens. [00041A wirel ess
comuni cati on system may include any nunber of Node Bs that can

support comuni cation for any nu ui pmrents (UEs). ATIE
may conmuni cate with a Node B vi ?ﬁb&ﬁg#@ggig on the downlink and
uplink. Th dO\I/\\EJ L(pk (or forward link) refers to the commrunication
link fromthe NO§& B to the UE, and the uplink (or reverse |ink)

refers to (ope2commhei gRkémndistiokurt r atéN @erdrilly 0ot bemiadRaffon, [ HRDThdke
UE may transnmt a random access preanble (or an access probe) on the
upl i nk whetpechisallEtodedinigues for aga¢sHing @CEIEACH SOMMIINGASIOR fYSIINNode B may
recei ve the random access preanble and respond with a random access
response (or an access grant) that may contain pertinent information
for the UEL, Thephikggindode B nay exchange additional nessages to
conpl ete the system access for the LIE. Uplink resources are consuned
to transni [Oﬁﬂégsad&fel@iiﬁ EOTBMyPICRitn sestrmy svinividaty deletied & pegvede various

communication content such as voice, video, packet data, messaging, broadcast, eic.
These wireless systems may be multiple-access systems capable of supporting multiple
users by sharing the available system resources. 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 Node Bs that
can support communication for any number of user equipments (UEs). A UE may
communicate with a Node B via transmissions on the downlink and uplink. The
downlink (or forward link) refers to the communication link from the Node B to the UE,
and the uplink (or reverse link) refers to the communication link from the UE to the
Node B.

[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 Node B 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. The UE and Node B may
exchange additional messages to complete the system access for the UE. Uplink

resources are consumed to transmit messages on the uplink, and downlink resources are



2 consuned to transmt nessages on the downlink for the system
access. Wiermsosz2therefore a need in the art for techniHUEBS1007/083239
efficiently send nessages for system access. SUVMARY [ 0006] Techni ques
for sending nessages for system access are described herein. In one
aspect, a UE may send a first nessage (e.g., a random access

preanbl e) b 10 GrROMER m@?sﬁgésoem th@fdawmhk O 499/59§te19u5cfc@§s SiTREre is

information for system access. may determ ne at |east one
par anet er theredore ameed sothe ed fgr Tadtnlqlpas\bmeffmmmﬂycbnd mesagmtioosysteat accss.
based on the power headroom and/or buffer size information. The Node
B may return a second nessage (e.g., a random access response)
conprising the at |east one paranet@ipNiERYE My then send a third
nessage based on the at | east one paraneter. For exanple, the UE may

send the t{yo0d] NeSKRBEIqWest far KRldinpkmeRagdsrfoLSystdnt hertedte ldysciided herein. In
resource grant, with transmt gower determ ned based on the power
control i nPust #Reston URemay sqgonst Messqas Mg Aspeem accems pmmﬁi@ oBIIsHg

radto envi FANEILALCBRO bl and Bl ERISBAANE I P SARLE SR A Node

i ncl ude pi mBasur enent equenci es,
and/ or rmul BI p{a gyeingines . atThastr en@rliarmgteme gsewl rewusel @ednt.a pbwequenicyl
and/or a cel]| for the HE. [ 00081l n et not her t he UE ma
recei ve poWé‘PmE?élﬁflf B )lhﬁ‘f‘?i{ P 4§ B‘Piw?rn @Ogéé%q’{ﬂr ﬁ%@"sraﬁ%e %‘?}“}?&9%5%

the third r t
( or mat i &W tgs@ rhes@ deLehABME e@sai%%n & do ri%&‘éﬁﬁe at

control in t’erm ne the power cont
i nformat i oteaklasmcbamamaftaceﬂweeﬂﬂﬁsmgmdienq;aad B tthirdesdage bamtomsgamst one

head f t t the fi Th
Gt or m ne. PRATERANGAT Rk TolE ey g s e Bes S PP e SR
control i nfQidedd B HLRIbMBE ohdht,l HEh SRGGAM ﬁm%g%nﬂﬂféd tﬁaged bRAK hdwer

power used for the first nessage. [0009] Various aspects and features
of the di scommlnnformatiodesicri bed in further detail bel ow. BRIEF

EUEFE:? :) rll_ gﬁ%ﬂgjg T?M}%g%)&%g g@/es :ﬁay rsLendhal Wi eWifcihRae report in the third
message. This report may include pilot measurements for multiple cells, multiple
frequencies, and/or multiple systems. The report may be used to select a frequency
and/or a cell for the UE.

[0008] In yet another aspect, the UE may receive power control information in the
second message and may send the third message with transmit power determined based
on the power control information. The Node B may determine the power control
information based on received signal quality of the first message, power headroom
information sent in the first message, etc. The UE may determine the transmit power
for the third message based on the power control information received in the second
message and the transmit power used for the first message.

[0009] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] FIG. 1 shows a wireless multiple-access communication system.
[0011] FIG. 2 shows a block diagram of a Node B and a UE.
[6012] FIG. 3 shows an 1nitial access procedure.

[0013] FIG. 4 shows an access procedure for forward handover.



[0011]FIG 2 shows a block diagramof a Node B and a HE. [0012]FIG 3
shows anwaidoBass2access procedure. [0013]FIG 4 shows aPCEHUS®SET083239
procedure for forward handover. 3 [0014]FIG 5 shows an access
procedure for basic handover. [0015]FIGS8. 6 and 7 show a process and
an apparatus, respectively, for performng system access by the UE

[0016] FI 65{0064 Bnd [GS HoMbvRs a{&ees%ﬁ)r@ewuérro@waﬁénuéverr espectively,
for suppor system access b Node B. [001/]FIGS. 10 and 11

show anot hEﬂﬂlﬁr oc éﬁ@Saﬁdné.ﬁﬂhowt&L[Kpcasesmm appakatys, respegorelyo fori pegforming
system accesg3 b tﬁ%‘&gow] FIGS. 12 and 13 show anot her process
and appar at@&™ %@fﬁe for supporting system access by the Node
B.

[0016] FIGS. 8 and 9 show a process and an apparatus, respectively, for supporting
system access by the Node B

(0017} FIGS. 10 and 11 show another process and apparatus, respectively, for
performing system access by the UE.

[0018] FIGS. 12 and 13 show another process and apparatus, respectively, for
supporting system access by the Node B.

[6019] FIGS. 14 and 15 show yet another process and apparatus, respectively, for
performing system access by the UE.

[0020] FIGS. 16 and 17 show yet another process and apparatus, respectively, for
supporting system access by the Node B.

DETAILED DESCRIPTION
[0021] 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
other CDMA wvariants. cdma2000 covers 1S-2000, IS-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),
IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA, E-UTRA and GSM
are part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is an upcoming release of UMTS that uses E-UTRA, which employs
OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, GSM,
UMTS and LTE are described in documents from an organization named “3rd
Generation Partnership Project” (3GPP). c¢dma2000 and UMB are described in
documents from an organization named “3rd Generation Partnership Project 27

(3GPP2). These various radio technologies and standards are known in the art. For



[0019] FIGS. 14 and 15 show yet another process and appar at us,
respect i wab yooshsszzper f orm ng system access by the UE. [BOR0§I6b1AR32306
and 17 show yet another process and apparatus, respectively, for
supporting system access by the Node B. 4DETAI LED DESCRI PTI ON

[0021] The techni ques described herein may be used for various

wi rel ess cogmyniGalii ngeé%%f‘?ﬁ@teéh&ﬁﬁ%& Sy, %wm&%s in LTE,

SC- FDMA and ot’her syst'ens. The systenml’ and are often
used int ereﬂ@@%ﬁmmn@omwﬂmhnﬁyha c&qsbzepte:rmtbe@w adi o t echnol ogy

UTA ol B2 adiihl Sisw oV MU gEer eSO TogC 100 with
cdma2000 cay@fste Node B30, 1ol & %d@@dmafb%%x%a@%@ﬁ%ed for I%usycehﬁgnwnh

may i npl enent ‘a radi o technol ogy suc G obal System for

Conmuni cat thendEf @shMmayscObOressd toenms amyvalngdl dleda3 N ﬂd)ase statlon an

L Scmnol 00, S, e i T 05 ST ok PRI B0 hricuia
FI ash- OFDMggograpfi€ared)TRAe oterdll E@v ds\bfadagh PRAé BOf IOUMW 1t1<BﬂHdl ih®
Tel econmruni cation System (UMS). P Long Term Evolution (LTE) is _an

upconi ng r ENdie (of- VIS smdler @@é% o BORR, thﬁﬂﬁ%“@%blf@we@meo%ww
downlink a F E
are descri ggv§§%1 ocopgrﬁotagféjgﬂ/%aoﬁr%% %@S%&n r?g‘%ﬁ% th% era-le-ll oIrrl1
Par t ner shi pther ejeehs, 3@ s@!ﬂnﬁfaQ@ﬁ&eﬁaﬁdoLﬂdB satadlcstessetdge chréan and/or the
docunents from an organi zation named "3rd CGeneration Par% %Lshl
Proj ect 2" SYDSEEspm)servipplies Geri§retadl Y ¢aandPiblicascerhal selhivdusedidn the
are known ngch g oitbdlowFOr 4 clarity, certain aspects of the

techni ques are descri bed bel ow for system access in LTE, and 3GPP

t er m nol ogy0028] usddts h2Gmmek b@fdimae;edlelﬂoufgmt tre dysteow. A [0 2@y FleGtatibnary

shows a wirele mul tipl e- om"runlca SYysS O wth .
Ul 1 pie. NOUEORLe PibmoRaR B6 FHeE O AmY LT 1 RTICdY Hebes terminal,
communi cat knGbwriblr LAR, YEmtdRdc@BYAalisombe veef eslngst &n@sa%rs%ﬁﬁ’ﬂ &'%ﬁal
Node B (eNB), a base station, an access point, etc. Each

provi des c essintAit (RO Ao acweleg@éHGCbm,aa parcldse Lnoarmlge@ﬁgmapdﬁvmaraehamfhnbi

overal | cover.age area of artitioned

mui 1ol e ( SCHRES DGR Sunlfthch AP Esoohd, GRa CEEA bimAEEREMihppe or
refer to thﬁnﬁpteh\loaeteswemgﬂssafne@mﬁe @ovNathe dBdapdaler a Node B
subsystem serving this coverage area. In other systens, the term

"sector” caiXbf erAt eystaie eiollerst]38omayageunie ee AlndeoBst hiD sds pEvida
hi
Sor V11, NGRS AT PO o SREF AR oS 15, 4

the syst emmetivodEeniity obe csliationbéngtwork emhicke and may al so be referred
to as a nobile station terminal, an ac ter naI, a bscri ber

uni 1 o ot a0Sh " FHIE A vy poR disgEmt af & dostéon®, Nathd shand UE 120,
digi tal asgjisliant ohEH¥he h?od\éﬂgseinem@%mémvmﬁheﬁeﬂﬁ@&éﬁ@i SR AN 10

b
device, a handhelg devi ce, a Laptop conputer, a cordl ess phone, etc.
A LI E may cornuippaihtethwlt intomes A26mithtough e?ﬂﬁod@dBIsJB/ 120 tis aqsmpsds ivatis R

on the dowgllltlegtll(as%aa %lc){lé}lkZSZr, where in general T 21 and R >1. Each antenna may be a

physical antenna or an antenna array.

[0026] At Node B 110, a transmit (TX) data processor 220 may receive traffic data
for one or more UEs from a data source 212. TX data processor 220 may process (e.g.,
format, encode, interleave, and symbol map) the traffic data for each UE based on one
or more modulation and coding schemes selected for that UE to obtain data symbols.
TX data processor 220 may also reccive and process signaling messages from a
controller/processor 240 and provide signaling symbols. TX data processor 220 may

also generate and multiplex pilot symbols with the data and signaling symbols. A TX



[ 0024] A system control |l er 130 may couple to Node Bs 110 and provide
coor di naw@moanss2sont rol for the Node Bs. System contr obdBUSHED0sIRGL
be a single network entity or a collection of network entities.

[0025] FIG 2 shows a bl ock di agram of a3Sdesign of Node B 110 and UE
120, which are one of the Node Bs and one of the LIEs in FIG 1. In
this desi QMIM@g%c&s&@zz ﬁlag%fﬂ%‘? atal BroleH %‘%mﬁé d%%ﬁﬁ%ﬁaﬁ‘ihgléﬁﬁ'/or pilot
226t, and UE 120 1s equi antennas 252a through 252r, where
i n gener al symtolahakefk on dlﬁatMIMﬁ srppingaprebm e/ wysboning agtt.e dngyndrol amy

590 g b foRr e angnn Ry ek MATR P 5 skt aeiBe S EiS R for

212, TX daprciing/Beafformag. MK WRGESrocssssr 228 ahfBlprovede adButput symbol
interl eave, and synbol map) the traffic data for each UE based on one

or more nostudaasitod wadulsio Gi\éO?@h%fﬁ@sthmlgé@tZéﬁ Eagh morhdatoR224omap pricass

d mb I dat d
s?éﬁaﬁyngoh%%{rx %8&%%&3% gOI er/ proilessogga é%bvc?ut@ﬂ C}R Sg%rﬁ Each

signal i ng spablates. 270X nthgt aurhep CeB&ion 32Q.,MBYhvaHsSio geiss, aﬁz@eramdlphfy, and
mul tiplex pilot synbols with the data and. si nal | ng ,E(”bms A TX

5
M MO pr oc e BRSMVOBRIthRiPHeibHRag iRt qbain grige: %ﬁ@n@n Hewalitkgsignals from
si gnal ! ng gﬁg%@gorr% b%rﬁg)at th?%ﬁggh %ﬁtqrﬁ;%ﬁﬁe %n&%{tt@&tvmlwf '\Qt%QQQ@@a through 26t

pr ecodi ng/ e sent from one antenma
direct M Maspagpipelyg or fromnultiple antennas for

Cymhol  tr BRE] (o M HbalACa iFSnPVEES) B8R J0RF Bl Heovink signals

modul ator £24, We%gﬂ%sénd PovRdl Pé&%lv%bi r@d%laﬁssw %@ﬁ‘oﬂﬂa&m (IT)EM@Q'VQS%

to obtain an out put ip stfeam | at or may f
condi tion feogeh, Z%bnmepetctmiyar’fatbbgpmbdmia‘@r 25érmmy| <foy1d1tmmc(e ngpcﬁmvaml:)hfy

it t put chi t. | i pk .si .. T d | i

P BB S50 B M oS el e e ppoes
ant ennas 2a@asa&gmt{g@ ,38BOFDMEP RS AiN @bdtivel A9ADbAL A MAMB Qletedith 280 asay
252a through 25 % recei ve the downli nk 5|c3nal s from Node B 110

and provi deerferseiMBAOsigpetion oo themeiNedt simbilDimopgy! Rodemedileagh2ida

2541, 1 espaehMeb: FAGa AR ALTLBEA TRY-CONTI PR Bistcssol kS ey

amplify, nvert I'Ze) recerve

sanpl es angrdasass [GVA h,?mbpr demsp, téietcsanmel @ad(dscgds) fher d&kdedd sSrmbois and
obtain received synbols MO det ect or 260 may perform M MO

det ecti on BFPvidfeldcadesd %@tcs%/%e) pigk 266 ﬁil@ﬂ?che@élﬁaﬁmga%ﬁsggez?,@la controller/
t hr ough 25§f50 and; pgpvi de detected synbols. A receive (RX) data
processor 5 may process (e.g., synbol demap, deinterleave, and
decode) th§io2d] ect@d tisywuiiolks attd laoptraﬂ'ﬁ: dhéc frdmda dath aotroe a72 ahd sphaling

[0026] On' 1 AT H SR BARSTE 0L ARar A G BIOGFRSHY 1Y Gl Saarecsosy 274
and_si gnal il dERsaaes b %erOMH\Rb';‘r’rBéd%!&d%C?%SCHongi%Qué@lSK/%%o@Jl%ﬁss§%

by a TX data processor further processed processor
276, condi tlirongd2By, auludmtiotts] Redet Brid(ghht28uie, B 4he, the apkmk sigeds from

rocei ved bYalbaLe st <R P PbE PR, SR Ao oss R e dctepied

by a M MO ‘B?taeMIMO ABRctoaPdOPLRF Bozesdtedbyaih RX Al drtke9oe 932 Mo 2Déilh the
obtain the traffic data and signaling nessages transmtted by UE 120.

[ 0029] Cont isfficedasd prdovgedios snsg@eafanspgtiedby Ui Y28¢t t he operation at
Node B 110 [0029] Controllers/processors 240 and 280 may direct the operation at Node B 110

and UE 120, respectively. Memories 242 and 282 may store data and program codes
for Node B 110 and UE 120, respectively. A scheduler 244 may schedule UEs for
downlink and/or uplink transmission and may provide assignments of resources for the
scheduled UEs.



and UE 120, respectively. Menories 242 and 282 nmay store data and

pr ogr am saxawshimesNode B 110 and LI E 120, respectivel y.paa/ssloeTiosBE
244 may schedul e UEs for downlink and/or uplink transm ssion and may
provi de assi gnments of resources for thé scheduled UEs. 6 [0030] FI G
3 shows a design of an initial access procedure 300. UE 120 may
transmt a%eroggféo MAES &5 shoWLAMRLiEn OF ot iRBAIARAS GRdRae! UERAE hay
whenever the desires to accessS the system e.qg., at power up, If

t he HE hastrawtmat & gasendacdess picemblE drsa Ragdambicaebe Chysick RAEH) . whenever
random accgs rreanble is a,message that is sent.fi for, system.
recess anda HFeBs oot Eronf e o Rentlsaba e e U hasdep ShET ur e
an access PECR§agd HRAMOMASCESS B ARGom Sty Pbaniie SLAURRGRe tRat RAGH
si gnature sequence, etc. The random access preanble nmay include

vari ous t ypess fasfsystemaicesss abh mak dlsedy rolerse i ag Messgee b spaeiisianatuag an
descri bed bel ow. 031] No B .11 recejv he random S..

b eanbl o f FEROHES0 b ARy Bedsd oY, & lmitny SobaRion RAQTCsignature
response tgqubnck26tc. Aheandoin aCEES freatBROMSE indhydealsub &/pesbe infedton

as Message 2, an_access grant, an access_response, etc. The random
access res%ib%@éy heyené 3 yariops magnarstapslescribed Pao¥E mat i on and nmay be
sent in vaj NS ; I i

? andom acoiS¥f e paREds LG al 8GR REbAMNoq s phAIF Ko LEOE 196 hdfhay
Cont rol ( ReGpomioby esidingna reagussiccedsbesage: B bty 2o nAaiandormacass résppiess

of infoii iation asﬁes%ibedp/gel ow., Node B 110 may respond with

Message 4 8Y CHATET 1007 MESBRE R 2RSS R a??&§ﬁp LPRYSEetitt dhe
message fof i UlsrryBl Grioul By hed 0o BftorNaten Bnd 10 i
t hereafter a&)@@%aﬁggﬁglg%%@&f %%2] Fﬁ% éousﬁ%ﬂv\% % gener gn mrslssa%)gﬁ?lsg% "
f or syst envacpessannens, gedescrbed wioh MesEdgpayregcevarthyrandoicgecss ygspanse
of informatipn and be sent. in various nmanners 31 The. system
. Suppor FbRESstoMSRgReh Pt Reth AT L oha! R SRR e
anot her sete@fagt B&ﬂgp@éﬂmﬁh@ﬁ@@é 8§/ pb@bf infiérmibbioh K deddiBSe LEIMISNEdd B 110
channel s may be used to provide information transfer services to

Medi um AccB®y reamend ovitly Mxsyagartfaii Rfherconpptipr resphusionr diedsoBt 1 ldhmay afse

T 0 S IS 968 145 G A0 Bk

physi cal chanaggsdatavhi ch may be defined by various attributes such as
nodul ati on_and codi ng, nmappi ng of data to_resource bl ocks, etc. The
transport t3dhel dlfay ShABS FIEENSTIDANFSPEGKINH ApTety StuARRSSS. ( L egterpl, cach

;J 3 e g eJI[’I 8 3 S?faés%gé tﬁﬁ‘g%ﬂé} ?atlgﬁ%’ ‘%ﬁ& r?g?]ééoﬂéa ad&gg%aqg%r%%ﬁ% in(ehiomGihndes€d

e UEs to access
t he system0088FE. THe HkteSCHapwypmtisancheet néfremsped chenmeds for HBomdvnliak and

Sh d Dat | . (DL-S d be, dt Physi cal
Doant | nik_ SHATEH ehah ISP OREBEIE Fohalc b isky: IReyF BsaobehHar Gripagbs bsed
as an Upli %pébﬁfqufo%ﬁﬁoﬁ}ml(ss{%coe@b%'m Mséﬂ%&ntgg (VBOPLshd Righer

Physi cal Upl1 nk Shared Channel . The RACHs . mapped to a
Physi cal Reydom Hedemsp@hammakls (rRRACHIcscfipoBd] Mew sadeovith whatkh@acBrintags

ot of mat | ofFEOURRPS 1t HLg T8 AR et dyeromot ety br Fhaped ety
any of thech@htRWvARh may be defined by various attributes such as modulation and coding,
mapping of data to resource blocks, etc. The transport channels may include a
Downlink Shared Channel (DL-SCH) used to send data to the UEs, an Uplink Shared
Channel (UL-SCH) used to send data by the UEs, one or more RACHSs used by the UEs
to access the system, etc. The DL-SCH may also be referred to as a Downlink Shared
Data Channel (DL-SDCH) and may be mapped to a Physical Downlink Shared Channel
(PDSCH). The UL-SCH may also be referred to as an Uplink Shared Data Channel



Randomidentifier (1D) - a pseudo-random val ue sel ected by UE 120,
Access t ywae20080sdBTate initial system access or handoverGT/uSlariosskso
quality indicator (CQ) - used to nore efficiently send Message 2,
Power headroom information - used to codtrol transm ssion of Message
3, Buffer size information - used to control transm ssion of Message

3, and O fier STy IR P be hRBal @@préfgﬂ&h@mﬁﬁ% m%reamaﬁa (POSCH). The

identify UE 120 during system access but may not be uni que since

mul ti pl e URAGHymeebemappdido adihysicalMimadomDAcdess ChanaebPRAITH}. si on i n

t he rando content i on. e resolved using a contention .
Fosol ut 1 onU8LeqPERe0DisETiE, & by Sy B iSRS Fiicen ehe
qual ity asimeaslidemiitiok Fhdrdd RRELIBYy Re:gebedud. OMBSHALe $URFAALIEN any of
downlink transm ssion to the UE and/or to assign uplink resources to
the UE. Thiéedolowig: be conveyed with 1 bit, 2 bits, or some other
nunber of bits. In general, the advantage of sending the CQ in
Message 1 may bRandomatdentifsdrdiD Mes psgdo-2aridend ealgeselecTdderyi GWEILQ8) on of

the CQ in Message 1 nay .al.so enahl e groupi ng of random access
preanbl es frdm ACEFE BT NFSIHHUEY SEHCFEPSSs B dael: hence bett er

power control, o 2 _ T _ '
relatively smal Fh%%%%ﬁ}gas%ib@?%'&?rgepgrg‘zs?dhg‘%"ﬁ %%C%@?Qneg@ ]%%gsg i in
Message 3 i nst ergwer hdvimsagefokmalifh 3diddavesnthd adhsaisibnboM®aiagen, my
be included in Message 1 and may convey the available transmt power
at UE 120. | rr oBueffgesiymforrntopowsad thearfraldransmiseippat Massagedpises a
single bit that iﬁ]di. cfat es. whet her the difference between the maxi num
transmt power Qtt CEMP2* M0 the transnit power used by the UE for

anot hor delGR! 1 RGO bR skt 5 tHEP Bt Eorah R Hale g b

bits and i pdi G &3 dhgudihiChRNGe REMRED bR MRXaMEMhAGRD. T IPOYR' of
at UE 120 and the transmt power used for Message 1. 8

collision in the random ID, contention may be resolved using a contention resolution

procedure.

[0036] The CQI may indicate the downlink channel quality as measured by UE 120
and may be used to send subsequent downlink transmission to the UE and/or to assign
uplink resources to the UE. The CQI may be conveyed with I bit, 2 bits, or some other
number of bits. In general, the advantage of sending the CQI in Message 1 may be
greater when Message 2 is larger. The inclusion of the CQI in Message 1 may also
enable grouping of random access preambles from different UEs based on their CQIs
and hence better power control of Message 2 sent to these UEs. If Message 2 is
relatively small and Message 4 is large, then the CQI may be sent in Message 3 instead
of Message 1.

[0037] Power headroom information may be included in Message 1| and may
convey the available transmit power at UE 120. In one design, the power headroom
information comprises a single bit that indicates whether the difference between the
maximum transmit power at UE 120 and the transmit power used by the UE for
Message 1 is above a threshold (e.g., 5 dB or some other value). In another design, the
power headroom information comprises multiple bits and indicates the difference
between the maximum transmit power at UE 120 and the transmit power used for

Message 1.
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sequences and sent. fo -bi,t random access preanble. An L-bit index
of ‘the sel BMiud disigese gé‘g‘ere%‘earﬁw“@é Tipadkrantp foratc ey \?SA\QCB?@H?FEI kor
identifier i i i { : :
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connect i onasseAPPrAyiatseupkink gesgurces for Message 3.
[0040] An access sequence may be selected from a pool of 2% available access

sequences and sent for the random access preamble in Message 1. In one design, L = 6,
and an access sequence may be selected from a pool of 64 access sequences and sent for
a 6-bit random access preamble. An L-bit index of the selected access sequence may be
referred to as an RA-preamble identifier.

[0041] In one design, which is referred to as access procedure option 1, one or more

of the following features may be supported:

e Message 2 is sent on both L1/L.2 control and the DL-SCH,

e A Cell Radio Network Temporary Identifier (C-RNTTI) is assigned to UE 120 in
Message 2,

e UE 120 1s identified based on a Random Access RNTI (RA-RNTI) before the C-
RNTI is assigned,

e Message 3 has a dynamic size, and

e Message 4 (contention resolution) and RRC connection setup may be merged.



9 [0042] Option 1 may provide nore flexibility since Node B 110 can
respond two tdus/osBlom access preanble from UE 120 w t h pCcT/@aspe7/083239
Message 2, which may be sent on both L 1/L2 control and the DL-SCH.
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120, MAC rs]éan% ?(rthe UE dtthe) RA-RNTI of the selected RACH.

[0044] Node B 110 may respond to Message 1 from UE 120 with Message 2, which

may be a large message capable of carrying various types of information. Node B 110

may convey the following information to UE 120 in Message 2:

e Timing advance (~8 bits) - used to adjust the timing of UE 120,

¢ RA-RNTI (~16 bits) - identify the RACH being responded to by Node B 110,

e RA-preamble identifier (6 bits) - identify the random access preamble being
responded to by Node B 110, and

¢ Uplink resources (~24 bits) - identify uplink resources allocated to UE 120.

[0045] In addition, Message 2 may also include any of the following:

e (C-RNTI (16 bits) - the C-RNTI assigned to UE 120,

e MAC header (~8 bits),

o Message type (~8 bits),

e Power adjustment/power control information for Message 3 (~4-6 bits), and

e Other information such as CQI resources, ctc.

[0046]  The C-RNTI may be assigned to UE 120 in Message 2. Multiple UEs may
send the same random access preamble on the same RACH and may thus collide. In
case of collisions, these UEs may be assigned the same C-RNTI. However, only the UE

that successfully resolves contention would retain the assigned C-RNTI while other UEs



Message type (-8 bits), Power adjustnent/power control information

for Messggeamsissasd bits), and O her information such ger/&§don7/683239
resources, etc. [0046] The CG-RNTI nay be assigned to HE 120 in Message
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Message 2, then a benefit of using the RA-RNTI 1s that a single
1/ L2 cont rtsio smtﬁéhnlélbottayl/éé cwm-,rdl il ﬁndd?b%&aﬁquspﬂéo iers] Mhsﬁgge aaihd@m
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low |i kel i haireksohulti@ReU¥E rwlo@vIr&ﬂ@hﬁaéo@éﬂ@ﬁhﬁ@&@&ﬁer@fs@@d&hﬁf@i@ edteivBe on
same RACH at Node B lloggl ven the fact that the system design should
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uni cast transm ssion to a single UE. HARQ may al so be enpl oyed with
the RA- RNTPHEWQHP&W&FW%@ %fe $eMlY.i nst ead of the C RNTI (which

identifiesg4gpeci AdsGmieht ofﬂlet@'RNﬂQEqﬂeésE% Bﬁ‘f tinctidn YRBOtHE Use of the

identify a single UETor a HARQ transm ssioh of MeSsage 4 to this UE
RA-RNTI for Message 2 may enable use of Hybrid Automatic Repeat Request (HARQ)
for Message 4. HARQ is typically used for a unicast transmission to a single UE.
HARQ may also be employed with the RA-RNTI (which identifies a RACH) instead of
the C-RNTI {which identifies a specific UE). In this case, the RA-RNTI is used to
identify a single UE for a HARQ transmission of Message 4 to this UE.
[0049] In another design, which is referred to as access procedure option 2, one or

more of the following features may be supported:

e Message 2 is sent on L1/L2 control,

e (C-RNTT is assigned to UE 120 in Message 4 or later,

o UE 120 is identified by an Implicit RNTI (I-RNTI) before the C-RNTI is assigned,
» Message 3 may have a static or dynamic size, and

¢ Message 4 (contention resolution) and RRC connection setup may be merged.

[0050] Option 2 may be spectrally efficient and may allow Node B 110 to respond
to the random access preamble from UE 120 with a spectrally efficient Message 2 sent
using an L1/L2 control message. Since the L1/L2 control message may be relatively
small, an uplink resource grant may be restricted in order to make room for timing
advance and/or other information. UE 120 may be identified by an I-RNTI before the
C-RNTT is assigned to the UE. The [-RNTI may be formed based on (i) the RA-



[ 0049] I n anot her design, which is referred to as access procedure
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and syst em tidreTahinkhevirceg~®bit§yst em access by UE 120 (ii) the
sel ected RACH and the RA-preanble identifier, | ii) a conbi nation

of t hehsel ectedRrapigambleddetifisr €abtY)e Pﬁﬁ@vﬁtheflr@RN f@@é?‘érﬁnﬂl e,
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Check (CRC) generated for Message 2 or may be conveyed in other manners. Message
3 may have a static size and may be associated with a fixed transport block size, a fixed
modulation and coding scheme (MCS), etc. In this case, Node B 110 may simply
convey the location of the uplink resources that may be used by UE 120 to send
Message 3.

[0053] In addition, Message 2 may also include any of the following:

e Size of uplink resources (~2-3 bits) - allow for dynamic size of Message 3,
e Power adjustment/power control information for Message 3 (~4-6 bits),
e Timer value for Message 4 (3 bits), and

e Other information.

A restricted set of values may be available for uplink resource size. The uplink
resources allocated to UE 120 may then be conveyed with fewer bits.

[0054] Message 2 may be sent using only an L1/L2 control message, which may
have a total of 40 bits. Of the 40 total bits, 16 bits may be used for a CRC, and 24 bits
may be available to convey the timing advance, uplink resource grant, and other
information (e.g., power adjustment) for Message 3. The L1/L2 control message may
also convey a timer value for Message 4, which may be used to determine how long UE
120 should wait for Message 4 from Node B 110. The location of a downlink
Acknowledgement Channel (ACKCH) may be implicit and based on the location of the
assigned uplink resources. Because of the limited size of Message 2, the C-RNTI may
be assigned to UE 120 in Message 4 or after. The I-CRNTI may be used as the
temporary UE ID before the C-RNTI is assigned to UE 120.



RA-preanbl e identifier (0 bits) - part of the I-CRNTI for UE 120, and

Locat i onwqs 20dpbdspks resources (-5 bits) - sufficient forp@tadioc &R
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for uplink resource size.. The uplink resources allocated to UE 120 .
mmy then BRETEETY U PRI GABITRIHIDR rEsp B RS SH B i o HEl Wefignating
using only  L2hCaRbpia SRAUE theibied No TRYL Y BofvedyQidHaliff rd
b0 O {ieBBurbdd LPhe b?‘?ls,krﬁ%sbitstr?ayebeouspe{é Lo ,aaln%rzfrces’
bits may bsinew dhd allbeatedo sigonhiregy resharces mayg badutemed, froml thekmppiografethe

grant, and_other .information (e.g. ower adjustnent) for Message 3.
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4, which 5B usaekshe: yﬁlta$ﬁr{61ﬁt@ MQWf hegl1dkink20 shoul d wait for
Message 4 from Node B 110. The | ocation of a downlink Acknow edgenent
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assi gned uplink resources. Because-’o mtied size of Message 2,
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assigned to HE Bpfer siaginformation - used to control transmission of Message 4,
+ Radio environment report - measurements for different cells and/or frequencies,
e Non-Access Stratum (NAS) messages, and

e Other information.

[0057] The CQI, power headroom information, and buffer size information may
each be sent in only Message 1, or only Message 3, or both Messages 1 and 3. Which
particular message(s) to send each type of information may be determined based on the
size of the message(s) usc to send the information, the usefulness of the information for
a subsequent message, etc. For example, the CQI may be sent in Message 1 if Message
2 1s relatively large (e.g., for option 1) or in Message 3 if Messages 1 and 2 are
relatively small (e.g., for option 2). The power headroom and buffer size information
may be beneficial when Message 3 is large and/or has a dynamic size and may be sent
in Message 1 and used to allocate uplink resources for Message 3. The power
headroom and/or buffer size information may also be sent in Message 3 and used to
control transmission of subsequent uplink messages. The CQI, power headroom
information, and/or buffer size information may also be sent in other manners.

[0058] A radio environment report may be sent in Message 3 and may include pilot
measurements made by UE 120 for different cells and/or different frequencies. The
radio environment report may also include pilot measurements for cells and/or

frequencies in other systems, e.g., GSM, W-CDMA, c¢dma2000, and/or other systems.
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Stratum (NAS) nessages, and Qher infornation. [0057] The CQ, power
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information, the usefulness of the information for a subsequent
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and/ or buf ﬁaerﬁhz@baseaeh@ifélss(ﬁﬁegqa s@%&@sﬁﬁmgsa'@z!\/bssage 3 and used

to control transmssion o equent uplink nesSages. The CQ, power
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i n other manpers 0058] A r.adi o _envifonnent. report may..be sent in ..
Nbssage 3 ARUTHAD® BRED U IS Iy Qi e rBa 0N 15 ISY ey thdicate
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f r equenci esuinheroethbits, Syt fows bits. dn ancbrr dewigDNbe pewra2dogmeah dagrsimply
other syst fillfcate whether the transmit power should be increased or decreased by a
predetermined amount. The power adjustment may also be given in other formats.
[0062] Message 4 for contention resolution and RRC connection setup may be
merged. UE 120 may repeat the access procedure if it does not receive Message 4 with
its unique ID indicating that it has successfully accessed the system. It may be desirable
to ensure that UE 120 uses a proper timer value so that in case Message 4 does not
include successful contention resolution, then UE 120 can restart the access procedure
upon expiration of the timer. Merging Message 4 and RRC connection setup may
impact the timer value. In one design, a default value may be used for the timer and
may be overwritten with a value broadcast on a Broadcast Channel (BCH) or specified
in Message 2.

[06063] FIG. 4 shows a design of an access procedure 400 for forward handover of
UE 120 from a source/old Node B to a target/new Node B. UE 120 may operate in an

RRC CONNECTED state when the handover occurs. UE 120 may access the system
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y be a vance

The poor timng af I gninen ue toinaccur i m ng

sent in Megsaige Massaifl IChomEYE i1 20 bk tabeespord bp s@alild Bleyage 2Rvithéh uplink
RACH, or inproper detection of the access sequence sent by UE 120
(e.g., duetseMRe gRnsEaddy 126 The Halinit Kepurreaphmar §om ey fheuplink resources
i nterferengg:; r 2 ] r j 0

dot or i nod By 0 A ABRRACR elBle 2 frnfTorlihdhdiB0STh 518 By
power adj ust mepnhotraytclatiedoheatrod ivessag X for % ipoiaksysteantacods ih FIGr 3rat i on

and may be_given i i ous, for . In_one. design, the p r
265 ust ront AT ndf SEL R aheaSTm Mestage e PaiDanes Mg 85 bl CIRNTI and an
transm t payRTE (RNEld TS DbMRP tdMesbive pﬁéﬁiﬂl@l%@isféﬂgfbtg ridéhftifyb kHeSUE Sarflt to

four bits. In another design, the power adjustnent may sinply
i ndi cat e whebhethetthrget Nads i to povssrths lnbliNgddb . i NMessags Sdmey allecndadethe

by a prede m ned anount, ,The r justnment na | so be. gi,yen in
ot hor T or nbd BB L 48 B0 N IF TG e LUV ERY T e e e
connect i ONMERAdR TTRYayDEIsHEhEREe altadiol Avirtindne RERIt, L RBICRGASS Sontain pilot
procedure if it does not receive Message 4 with its unl_rf(tgue | D

i ndi cat i ngmehsrementh 5y ditfereas sellp, Idyferen deespanaiere agg/er different sysigmge The
Case Mossapted Nk b8 vl Sl 3RS Rl REiort L Rieck ¥ P8 chihalcl

then UE 12fuitdle fréqicacy fdrl@E dQ0eskhepneedivde Bupan reccier @tinigie Charldhe or
timer. Mergi_ng Messa[£ 4 and RRC connection setup may i npact the
timer val uBoinfesteythe [P gnd mey berhls tp resgivseostiblesentisaten. t bie targst Node B

and may be ' | ?%qg ap@r
(BCH) gr sgﬁgﬁﬁfé%écfhp %@i%%ése% gor‘z’l'@g? 8;8%){5 Glae§§11ugﬁ%vx/sU%a es Ié‘%%eng)f‘ g 2
access prodétkurfe MoGagod ahdmpaossilde atad@vary)ofURJE2A 2ty fthemafzer sauhagt dad

Node B to a.thaﬁﬁet/n\% de B. UE 120 nmay operate in an RRC CONNECTED
state wheniHdLhBRFEOPOA Becurs. UE 120 may access the system

[0065] FIG. 5 shows a design of an access procedure 500 for basic handover of UE
120 from a source Node B to a target Node B. UE 120 may operate in an
RRC CONNECTED state when the handover occurs. Prior to access procedure 500,
the serving Node B may send a handover request for UE 120 to the target Node B,
which may accept or deny the handover request. If the handover request is accepted,
then the target Node B may assign an access sequence, a C-RNTI, CQI resources, and
power control resources to UE 120 and may provide this information to the source Node
B. The source Node B may forward the information to UE 120, which would then have
the assigned C-RINTI, CQI resources, and power control resources from the target Node
B.

[0066] For access procedure 500, UE 120 may send the assigned access sequence to
the target Node B. A subset of all available access sequences may be reserved for

handover, and the access sequence assigned to UE 120 may be selected from this



14 (e.g., due to deterioration or failure of the radio link with a
servi ng &b bjoslays:g€ndi ng an access sequence for Messagepdr/982087/083239
sel ected RACH. The access sequence may be selected froma pool of
access sequences reserved for handover.iiessage 1 may al so incl ude
any of the information shown in FIG 3 for Message 1. The target Node
B may recely, f 0 Aand. i

Message 2 ﬁsgﬂr%%ﬁ%pﬁfn CCérsgg%ﬂLJ&r%gée%g r%%@SIQ%%@SﬂEagg@%yﬁggeﬁg%eﬁéry duc toa
resour ce goagto-SRymefiiNg Yetisken tid dcokssrsegate esd tesl-@ned dseighéd thACE 120.
The format of Message 2 for the forward handover in FIG 4 may or may
not match #eess propafusPORmary-thus mchude Mgssagesils 7 gnd syR pesermpoeedirg 400 in

FIG 3. [OQ%_]MEH&%%Sg%g%EQﬁgﬁtzl%)e sage 3, which may include an

ol d G- RNTI and’an e ol I'n order to resolve possible
col I'i si ons[006G] i deTHe dogedsheeqlifnce apaed forehaligalt dystetrangess MNOHEG.B tnd the

access the_old de, B. Me ge 3 al sp incl yde e in order to
assi st t hefqrafragje\?ama@r B e f 61“?5{”%% rpagiath ﬁ‘@v@&ﬁf o%wpé@a sigaccess
Message 3 E@?ﬁeﬁ‘éé&%abé‘&h&'@ﬁcl}cﬁdé ﬁ%!ﬁc@cé%@‘ééc[&gé@éﬂacé RRENVED f¥thé Badi®Yandover

contain pilot neasurenents for differen ellI's, different
f requenci es) FEhd/ dkcedssiifresadnte 4psnanalso TheseddeoyetsidNoddo®rimay use t he

radi o envi nt ort.to select sui t abl el l. and{ or a,suitable

frequency IORRDE. BEE 4iskd¥s foiet ool oy Paf Betraed, By (O e
or pointer abRsd ha stErﬂe%a%B@oﬁ@)ﬁsilﬂg p%bdee hbirb &8 GhfemBReSS ik &e sent by the
contention. The target Node B may then send Message 4 for

cont ent i onUkebsishstemrmcceds (Wpck fhy). sBirdpavardgadroomAagformgionegs agdicae the
and possi bl i.f an U . ereaft e t i
the Car get SRaatd obplesRId marmug ol BORLEIUCHE SATNRIGRAAR Al e

500 for basérahbdindevssagefl THE pbRQr healbem SolorbidNotey Bsb dndicdt@ntiether this
Node B. UE 120 nay operate in an RRC CONNECTED state when the
handover o@BfRracemxpeRds tothishelds psgeudumessar compiasing Aty leas) qgdRaaneter

may send ad@l@ﬂgﬁg&rbaie;ﬁqﬁrg?]ﬁ A Qe deadifdnt g}f?ﬁlﬁzﬁfoﬁrﬂ% oNGE&IRd @%@6814).

may accept or deny t er request. e handover requ
accept ed, fTherfirstheetsaggetayNodbeBecomayrisasisifyn sem 1afocessors equdethe @f laast one

C-RNTI, CQ resources, and power .confrol resources_to UE 120 and ma
provi de thpgfam%r%&%g%gmeé éﬂ&affi@meorB.therﬁe@ffébmzeemfwaﬁt@%a or
forward t hezimber Més%etsgzeq%r :!aztﬂird"iﬂésgzltge"ﬂ@ Ue LsBRBh Bl LR RSSIANEH

C-RNTlI, CQ resources, and power control resources fromthe target
Node B. [ 0066FFuradamoesdoprationdod buaosizeJBformatiomand dirdsel dvte davsisageetze
access sequence to '”ﬁﬁ %afe]glet Node B. A subset of all avail able
access seqUENCESNE) "o PLRIEMY8Y for handover, and the access

sequence asso@ned AchitEmbadgeiy e seeltasddeash the eMehdtiode planes EHI¥EE616).
subset of access sequences. Collision resolution naéknot be necessary

due to a od&ctrsraspRiciE ppith gOIBRE e HCSORKET A dkls 8nd Erpuiaiid anessee mey be sent

y ! _ el _
Vessages 110" RS S hUCREP BY o REGHE Srene P B MR Ul SEmprise
and 4 may bewenicbited. infRRGHdT hendathe ethid SREIISIC Map [trCeent avith trensniit hoakr

system access in FIG 3 and the forward handover in FIG 4 may be
broadcast @RICHRECHERCdPRItEC PPBHTORLP! 0 equence space may

FG 5 Acde o e S e T ki b R RS o ot
first by the UE for system access. Alternatively, the UE may send a random access
preamble for the system access, receive a random access response, and send the first
message in response to receiving the random access response.

[0071] FIG. 7 shows a design of an apparatus 700 for performing system access.
Apparatus 700 includes means for sending a first message comprising power headroom
information for system access by a UE (module 712), means for receiving a second

message comprising at least one parameter determined based on the power headroom



[0068] FIG 6 shows a design of a process 600 perfornmed by a UE for

syst em aggesds/oés2E4 rst nessage conprisi ng power headr oopgy/0&6EzbN
may be sent by the UE for system access (bl ock 612). The power

headroom i nformati on may indicate the difference between the maxi num
transmt power at the UE and the transmt power used for the first

message. Th 0 e\{gx émgg 'aplfd hoﬁrg'gg %OA%CI% X%gltﬁﬁd h{%géa%g%gse\ﬁho% tﬁg %east

this diffele res Seco nessage=conpri si

| east one @;@gpamheter(iﬁ@@nmr@d based on the power headroom
information may be received (block 614). The first msssagﬂe r%
further col®2ke dUG & shopsa dosigsr e pr@ﬁessé%@e nereragd by adyodsifs to support

par anet er %psyﬁgg gcu%% eﬁrﬁﬂgﬁﬁegﬁﬁg@ goglﬁﬁélg%f)?@& ﬁegﬁwgﬁic B rnRtéE sent byba UE

informatio r exa , sage sl i'rd message nay
sel ect ed bawsedistzm tab@ssomiy foedecm\mf (HeedBddyn i Af trapabdno pa@nctdyuinbe rbe

o rocedgurhooBab o gones euban e Phhe B B2 b el
| east one Hﬁg%ﬂﬁﬁ& dco(nﬁtl Q¢ buffdBiize i @&n{aggﬁlr@fd%é §£raﬁﬁyer@9m§lb%ede@emned

resource grant third nessage be sent wth upli
resour ces bmai Carttleat olnythe bm?fa:rmunﬁmngnant Therhaapatesmethey (cer)npnﬁyan uplink

conprise power control infor i nd the third Jessage ma .be sent
W Ch t anSHFDUSH BB KPRUE! DUCBH Eie DOREICBRRALY combrising ThE 't
i nfor mat i opasd He HAlakerfthiBbe msﬁ)aﬁ@ U@@l&&m@ SA tRirfl 2RI 3GRBFIhe UE
preanbl e and may be sent f| rst by the for system access.

Al t er nat i vbsgd ontke UEC%E‘;VH%M@IHQGT @ﬂﬂbmmbféé éblp¢1@&}"8bl e for the
Syst em accgipy T eoYS) &f ANOMLAEEESS ESARSHY A0, RENdd Dl bl

nessage 1 n cel VI CCess r1

[ 0071] FI G Af)péﬂiﬁiéﬁ 9Q0) d@sliuges Gheadd fappateting 70frst onepasd @bﬁipngmgyp@xeén
access. garat us 700 includes neans for sending a first nessa
conpri si ngheasiiRam HiafapsEen isektoPHat ildh ff)brsygt?@t erfeEt f8eduiny Y1), HF_ﬂeanS for

(modul e 718} T5a05:d 10k BA BitEG: B IR0 TESSARE SAMREMBLAGIEA (modul
e 20 A Rkt B Y LR

| east one par amet eterm ase & power room
i nf or mat i o814 yacahefor Jsé;)din@mdecrmamﬂes‘sage csmpdnsmg the bhicasd one psagetdras do

desi Sﬁ of ﬁ&%@@% B0 e ss: %g!ﬁ@é%g id %907%?5‘&?&}3’3113 OBesd on the
at least one parameter (module 918).
[0074] FIG. 10 shows a design of a process 1000 performed by a UE for system
access. A random access procedure may be performed by the UE for system access,
e.g., for handover from one Node B to another Node B (block 1012). For the random
access procedure, a random access preamble may be sent initially by the UE (block
1014). A random access response may be received for the random access preamble
(block 1016). A message comprising a radio environment report may be sent during the
random access procedure, e.g., after receiving the random access response (block 1018).
The radio environment report may comprise pilot measurements for multiple cells,
multiple frequencies, and/or multiple systems. The radio environment report may be
used to select a frequency and/or a cell for the UE.
[0075] FIG. 11 shows a design of an apparatus 1100 for performing system access.
Apparatus 1100 includes means for performing a random access procedure for system
access by a UE (module 1112), means for sending a random access preamble (module

1114), means for receiving a random access response (module 1116), and means for



system access. A first nessage conprising power headroom information
sent by swdJmokags23ystem access nmay be received (bl ock 8iZypusibrbsast
one paraneter may be determ ned based on the power headroom
information (block 814). The first nessHge may further conprise
buffer size information, and the paraneter(s) nay be determ ned based
further on buf i | r

an uplink ?eté@gi yn;e%g%%%tc,zo%d%\% con(%lro Q@%@ﬁaﬁt@w %hﬁﬁ% t}[{@}’an‘af)’ﬁp%dé&
message copﬁmbecﬂjraqmcﬂlﬁeallﬁ)east one paraneter may be sent to the UE
(bl ock 816 Athlrd message sent by the UE_hased on the t | east one
par anet er be Mdeil 3@3“("5?6‘8%&3189%3 pchew@?& i NadgEds §HPROFt
an appar at g%te%%gée%g @&%ﬂ 9:c8Y B e%ﬂ?b?&gé?ﬁ%g ﬁww@% %PcheggcmsJ%
nmeans for r'eceiving i rst message conprising power hea room

i nf or mat i orecsiznd (Ildyclsall—llz)f @Y rapjdementess wwens(erm@ub@s@lm theri@afsloflot214).

determ ning at | east one par t er. based on .t he power, dro
o Or mat | o PRI SIS RIS PO e GBS Bga e UE (block

conpri sing1sie, ak éeﬁaaﬁﬁ/&ry@fr@@reﬁeﬁwy E@d&t@ﬁmh’gd Eoromielee %@d ot Bt radio

means for receiving a third nessage sent by the HE based on the at

| east one pavieomotest @@tio[dvl@kglmﬁ) Too 18 magbeldirestedvie the srledterhcalf ang/or
process 10%% erf el% %) a HE for system access. A random access
procedur e 9 g%lf) a by the UE for system access, e.g., for
handover f {GIIWP“E INGle1 3BsHovsan@dsher ofNedgypBratl 100 b0 Epportl sylsteen access
random access procedure, a random access preanble may be sent
initially by atfedeUs (Ampa@rem@@ﬁ)mclmquam@P@mf%@é@gmg@srﬁam apepps preamble
recei ved fgéntt e @é‘?&% ﬁ‘:?r?% gﬁ 1€ 1@5’%}0%&?%@9 serfél ‘?ﬁﬂi%m access
conprising ar di 0" envi onrren ort fmay beé sen uri ng e random
access proeggoise, (@ogule aBtey ﬂneazm \fomgetdﬁﬁngaldmmgeesmnpmmgm&eradw
(bl ock 1018). The radi o enviyonne t may conprise pilo

measur emenE&ViFEIMeRt FERop) féor@é{‘ &H‘ﬁ‘&p f@ Opr BERISHE é%tem%iﬁﬂligcf‘r cell and/or a
multiple s NN i 5.0 PR by SR ch, BBt B ottsied 38 %E&ﬁf‘eh
a frequencgég]g%%rfga ge b grg%t he HE. {:%675] Igl G{@llqsoom a %’)em gn o ns
an appar at fisr dic0ng the Lﬁtd the sélagted yalt eVadomssncyAppankt 13801 100

TRl () R R T DR A T o B R s

preanbl e (pEgduleal ﬁ%ﬁ)mes%g%n@ajﬁ ®e sE@F@;'! YO Aok @9&@@ RCERIBIJCRSAANEE A
(nmodul e 1116), and means for 717 sending a message conprising a radio

envi r onnentetoagonessegn corgpising mamed Wpa’f(li@lesl@fmﬂ@@@ dogye be recpined 4y tigy UE

to suppor t (@5eE 31D CTEEPOR, G hBRRREns RAT B AC QR (hesh o s ec

system accepmangyalte seari Bad hHédsaek pbaﬂez)hea&robaﬂ@&ﬁmﬂams&nm €8 P Skrst
may be sent to the UE (bl ock 1214). A nessage conprising a radio
envi r onmentmesEgsr etcmalNehHRO W Ceiel IFPHRtORMOE Al R $IPBYL OlAGEsape OF

and/or a f rd@&léggéc%ﬁ t?%?é Qkpéi«géfe(\me{i];%p t«{é‘[créa@g oplﬁ a‘géspedthg Qra‘hg}ﬁth ﬁ%e? by a

envi ronnment repor directed to
sel ected cetddcamsined efmcamueﬂcy Abthind I«m&ﬁ@) mair MR 7s£hFbG. thd 3JE haths transmit
design of an apﬁaratus 130

;l u‘ggrortlnﬁ % stem ac ess s?ré a Node Bd
Appar at us PSWEr Peferyned bass t"?§t DPOVEINPHE eI, ROYYRS s
sent by a 'fJ)IEchE%Estﬁééa%?‘@ﬁﬁl@?il@mdm e 1312), rreans for sending a

random access response 14), means for receiving a nessage
conpri si ng [@079%4di oFEGV1F shomwerat dasammftanfappmaméSDEerrmmrmmmst)em access.

means for determn and/or a frequenc UE ba on

Tho radio SYVRPGHEND Relt mERSdar sipaes FRARIPSHERAR ROFTUReR P UE

the UE to thgdsel estsdneahd fandéRividgd QUNRDAY R @ohdd8hg power control
information (module 1514), and means for sending a third message with transmit power
determined based on the power control information and the transmit power used for the

first message (module 1516).



[0078] FIG 14 shows a design of a process 1400 perforned by a UE for
syst em agaes®s/o#s23s r st nessage may be sent by the UE f afcsysfoemsszie
access (block 1412). A second nessage conprising power control

i nformati on may be received by the UE (8 ock 1414). The power control
informati on may be determ ned based on received signal quality of the
first ness po L j L ir

ctc. The poage) oG, 1AANORL Aub SRR T60) plfbrkidd L oI 9bad R Hon
or decr eassystem dacasss i tfirgouessagevieat byes Ulbfor sgsteasecass ndgdreaasevddn®lock

transmt a predeterm ned anount,, etc. Athird sage nmay be
sent by ¢ bl \?»%Y"ﬁr o mfgﬂﬂamma% %ﬁﬁﬁﬁﬁ@@%&@%@g %"hgﬁlsé“d'g%é?geye-gw

control i [Walpk i ] we '
(ol ock. 1416 P e A e e S i 100 T

per f or mi nginshe fietmassessete Aplpak db6id). 156G ondoleashgs comansing dre oved iconfral

first nessage for system access dyl e. 1512 means £o :
recei vi ng ’zﬁ%ﬁiﬁﬂﬂ Rt @otﬁf)ll%{b%&pm g‘otﬁ{r 6‘?65%%&??%&%4 tilﬁrUEWHh
(modul e 1544nsmifpehweeadisrntiféd SeRdi diOtR fdvdr bolBES AgemYtibh hi?Bs Fedeived
power determ ned based on the power control information and the

transmit pOuesk d8H for the first nessage (nodule 1516). 18

[ 0080] FI G [0])@1 ho‘ﬁ(f 1(;}es IO%Q Ta?ciess%npgfoa%eaéygat‘]a%golﬁgrfélp %%%E%?&Ssﬁsmdaeccgss

t o support*system access. messa sent b stem

access naybpe N&ReBVethpabinac k7006heudePovais oenddebling affostmatssage svaybpa
determ ned_based on the first nessage, e.tg., based on received signal
qual i ty of UBHer systein apressprdule iy, meand dobds et pngdorshcaipl infarmation

first ness o] . S d myr i, Si

pover cont Par; G e Ehitoluded hodfic? P00 IplRGS BAP SR holignd Jessage
t hi rd nmessagepssn tHeypder ddatrel idfotnaios ninfodpneT 1 60ledrel nieaesdfoo aseivion a
t he power control infornation y.be received (block 1618).

[0081] FI G T BREHES SoHcdY e B&a&ﬁga%&%& B.%W%@?se%}mcgﬁb%em Hg power
Syst em acCeSRrd¥nBrAde (Bod®RPa1 gy us 1700 includes means for
receiving a first nessage sent by a UE for system access (nodul e

1712), neat®82br détcemniuwlesidn F&&Er 7.cBnt k. ol3, i 14f oxdndl inmay Gasprebe gprotdssors,
first nmessage (nodule. 1714 means f.or sending a second, messa o
conpr i 51 ng EHET Bt BT TR orP BB o P Ha)E s b r 5
recei ving ghehfdriedl AESHAAS c6@BInalyn tReoPE Wi th transmt power

determ ned based on the power control information (nodule 1718).

[0082] The HIE3] es ThesFpGskillin tes art woulundesstandothat7infapnationprd signals may
processors roni [ : r [ . ect roni

Do e LSRR M LS R UREN eSSk R e o
t hereof . [ @283iIhase iastnskibhd, domntidids amformatibe, sigakdy, Hiwneyritheds, and chips
information and signals may be represented using any of a variety of
di fferent thatHp®l 0§i eseranedt beonphguedhe pboveefasepplon dagsy be represented by

instructio ol i i ., Pl :
e b VTS, LG BLLO ) AL, RS g IDRL gl o
r epr esent egariylcyalrtaagesmbinatioetiiessof.el ect ronagneti ¢ waves, nagnetic

I Ihglr ggf ?r E)(?GrSEli cl elsﬁosg %tflsﬁﬁf W]:){ll%l ?thgrr a p%éiétgltﬁz?t’thg rvagcr)]gs ﬁl?}rs]t?étgf%t llogiréai
blocks, modules, circuits, and algorithm steps described in connection with the
disclosure herein may be implemented as electronic hardware, computer software, or
combinations of both. To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the particular application and

design constraints imposed on the overall system. Skilled artisans may implement the

described functionality in varying ways for each particular application, but such



[ 0084] Those of skill would further appreciate that the various
i |'lustrawomobosihsal bl ocks, nodules, circuits, and al geri/tisunBessr
described in connection with the disclosure herein may be inpl enented
as el ectronic hardware, conputer softwal%, or conbinations of both.
To clearly illustrate this interchangeability of hardware and

sof t war e, I r t
and steps 1?@{1&8 %{F]Addggégrlﬁ%é %%%O\%Pﬂgggégr%@faﬁsﬁagr ng ? ?ayaﬁﬁfe frf e
functi onal scope oWNhetphasentsdigdiodirmct | onal ity is inplenented as hardware

ft th t l. t d des . .
constr ai nt DOBSh oo destrrions 0vEatrt TeEl e FRUES e SHas Hgeribed in
i mpl ement  theARsCRItRaR Jl%hf%lhtlﬂay' lﬂa R th S V@Y rfofthe €88 a gencral-

particul ar application, but such 19 i"npl enentati on ‘deci sions shoul d
not be i ntpupost mic%ssomaL;hglrtﬁg segrdk pricessoe (PEBman ppEetipe sptcifihdntegrated
present disclos 10 1The vari Qus I ust e | |caI bl ocks,, .
odul os, AR ASTFS® deLcrPaatah T MRy SEPRAY R oET GrearBgapl losie
her ei n nayd&@cd rrmkam%n gd oF ek MRGioM albcr@tegmemke Refipefénts, or any
processor, a digital %nal processor (DSP), an application specific
i nt egr at edC@hblé@ﬁlQﬂ (hASiIO esigngd & Herﬁ?r@gﬂfﬁ? aptiensaeseribedr heyeip FRsgenesal-
ot her programabl Y t S

di screte hBrdWar ro%eosnpon%ydﬁ é%lcmgll()%ggsg Pﬁgittﬁ%%&ir{ﬁ%{ﬁ;eabffhég’gégeg%gé‘%? (;D ¢
per f or m t heny toiskhimtl gﬁﬁ:egsbbesdnﬂ@m@; Micréca@ndeglor platedDschify. 0BqRBEdssor
may be a m croprocessor, but in the alternative, the processor nmay be
any conventiagiaip hsrepkesissted asgriombinadion Oﬁﬁﬁma%tamc}e&q%rego%cw%@@wn of
machi ne. A, PERECSTAT AMticRiciBel P! AIRALE S RiohRTRLBAL | 8 Obr more
conputing devices, e.g., a co |nat| a m croprocessor,
a plurali tmm-bpmmsmpnmc:@gmmt&n vatiea DSPmnreeomrgarcﬁbemelssmrfguramon

conjunctio it h DSP cor configuration ,
100861 he WEE "ot HeBnGR it HEVHDSCAFBERCS Hbcorediaromit i
the discl Oﬁféﬁl%sﬁ}@%@fe'fh ARy vhen®BiRdidfdot) makkdwWark r’inr&%ﬁ%f&noﬂlﬂe @xecuted
sof tware nodul e executed by a processor, or in a conbi nation of the

two. A sof t irreepnooghadre omaty areesibdestion AR heoDr yA doftasire medoleymarewide in

menory, EP Ju PROM i st ard di

oTovabl & ek 8 merom RN sttt EERoM Bleshet mEEr M mse:
in the artregﬁ?er@%ﬂ@ﬂ@k)’a hiRialle diedl Tm-ROM,RLE dtHeP fdrR REREESHOdium
such that the processor can read i nf or mat i on from and wite

i nf or mat i oknewn it the st ofngacmpigNUAPraga madiuraliy equpiad pdhe prasespbpuggehat
medi um rmyC}I ¥ r'o@es?oqrc%lq r%ae 1}1{40?m91{1%‘gfr oL &&%ﬁ%&‘&%ﬁ?@ﬂ gﬂgstggge medmm

st orage ne resi In an I’ESI

term nal . Hmtﬁehﬂ'teﬁiaheé nag sﬁomgetﬂmlmﬁm@&s@fm@nﬂ tbhlee prooEsage Tﬁ&ﬂpmmssor
may reside as di screte conmponents in . a user_termnal. [0087]|n one or
more exenpPBd ¥ edéf@ra@ﬁsmecﬂw PRk designdn dBsASiGed head Se m%ypr@éénmea S

har dwar e, dé?‘{:ﬁﬁ’ﬂr €n m}ﬁlﬁlﬁwﬁcﬁheap%cgéggp'aﬂ@tthg @to%f%r ﬁl%ﬁrun{ may reside as

i npl enment e softvvare nctions e store
transm t t edisosetr comspomnets @ a nwpr éerimiestlr uct i ons or code on a

conputer-r |l e di um Conputer-read blemslalnclud

conput er sﬁﬁﬂﬁg n@e PBE aMd %%%ﬂmﬁ%ﬁe%ﬁré ?n@ﬁm%gﬁ%ﬁ?ﬁﬁ‘gdp%be
that facil Hrh?kﬁx%nfeﬁaﬁﬁfh%fdv@afre SERIRE! SlnRFR6" M Jn&o%ﬁﬁﬁlaﬁ&@%eﬂeef If
anot her. orage nedia may be any avail abl'e nedra that can

accessed b\ymalegen@d an S@ﬁlwmsélecfun@me inzdy hrustprsd @nmmsmrﬁed@vemomﬁ or

Compr st RS R BB e HCH P B ol g BRI o GRb Cp G Al media

includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation, such computer-readable
media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage,



20 magnetic di sk storage or other magnetic storage devices, or any

ot her nmedigupokhabzcan be used to carry or store desi reobdalr,ﬁ%msggge
nmeans in the formof instructions or data structures and that can be
accessed by a general - purpose or speci ag@ purpose conputer, or a
general - pur pose or speci al - pur pose processor Al so, any connection is
properly terne ada ium . For

Do bvar & 1 ShTes i gades PoAE ReEG oo daptes oft BB aherasiiE that can
sour ce Usi Bud GO axpbr §aRl Rsirdd ROEradPEdde Mk e tHeVibih 8€iRBEtions or data
digital subscriber line (DSL), or wireless technol ogies such as
infrared, staghues anddthei exrobacsessedn & a@e&i@%mse @abpf’@lalmun@se epmpueter,
cable, tw uch as..i nf.rared
radi o, and(§II 5%{3&%1- urgre i n%ﬂeg\% g r%%?et hl%%gﬁ Sl’ooﬁl O Chet |llc1)rrlr11£ ﬁrosf’l?ﬂy
and di sc, ®snethedopiited-feadibie nddiRsn. CReTRasHp nl:l ﬁ"&he{ §dBwart RIBsEhitfd from a
opti cal d| sc, .digital versatile disc (DVD) floéﬁi; di sk and bl u-ray
di sc wher eVgPsiReSEIaPY §th ?re@mwr%v%nmgﬁ@ﬂai ey fibgientis q@blee swisted

repr oduce e :
houl d al sbpe AL ARt et TSA e ir AL ARIARS tn LRBAAREY fadip, nd
[0088] The micvweous thies thei atakiah cablet iberdopsitd oshue,etwistePpair] DS, oo wireless

enabl e any on skilled in the art to pake or use the di clo ure.
Vari ous nof&E Oi%&%ﬁg: £ lph redi SO SN PYAVEAF daginded 1B Srdéﬁ{lmPB of

those skil fhe@iuih Difleadd disc, %%s&&‘ﬁe@ﬁ”%{d&deg%b hcﬁ'd?s% @ ) nRe het, & ﬂcal
may be applied to other variations w thout rt|n om t he spi
or scope ofiis¢,higitilscirasily disc TRIAD), tfoppdids @m{hbél—ras choct Whnteedldb&j ummlly

be [imted to the ampl es .a n descrl eln |st
nccor ded” ¢ HERAESTo b BRELBNDh s PRHE Bisth TERBOR HeimiBtot iy Fih ceser.
features dCsgbRagsh6f Bdabovdlsiob Mso be 1nclu1:led ARtARRRE akdie opEomputer—
Wi rel ess conmmuni cation, conprising: at | east one processor

confi guredre@@abé‘émd@ first nmessage from a user equi prment (UE), the
first ness i S 0 d m r, s M aGeess
by the UE, ﬁﬁgslfecelh\‘/3 rggg‘gs %%énﬂggls‘gﬂgl gé%p"rgu Si %néf? Vl&i tgs‘%ﬁ%gﬁ ny perS%
par anet er gglef i thedrthasetic onutdte rai@so&rsuﬂ?ee adarivammadi fadanehd @nthe divdlok@re
send a third rressa}jglgI fromthe UE based.on the at | east one_ paraneter;
and a menoPM! 88 upAddY appateRkioathope sldiled ik thsrasb eid ghe generic principtpedefined
appar at us argi r r i

i ndi cat es Ré ?f?%nc%etﬁe%%%??@%?@gﬁg% o%;\é?ﬁlg@ Et ﬁﬂﬂ ﬁﬁscoryg of
transmt pﬂm@salmarb f Bhug, e tﬂ1scrlo$uremssmagetended to bema]fbda tcam&a&mtnpsescﬂnd
claim1l1l, wherein, th ovver eadr oo on i.ndi cat es whet her,

i nfor
di f f er encedBLReds Y PPt BUR S 1P (DeprfiRetde (¢ RO SEERF SonsHEH prith the

power usedy Jll%l%)l%@@n(fllldv%i feﬂﬁl%sacﬁ@cl@séﬁﬁ%& a threshol d. 4. The
apparatus of claim1l, wherein the first nmessage further conprises

buffer size information, and wherein the at | east one paraneter is
determined based further on the buffer size information. 5. The
apparatus of claim4, wherein the at | east one processor is
configured to conbi ne the power headroominformation and the buffer
size information, to select a nessage size for the third nessage
based on the conbi ned power headroom i nformation and buffer size
information, and to send the sel ected nessage size in the first
nmessage.



6. The apparatus of claim1l, wherein the at |east one paraneter
conprises a resource giant, and mhereiq?the at | east one processor is
configured to send the third nessage with uplink resources indicated
by the resource grant. 22 7. The apparatus of claim1, wherein
the at | east one paraneter conprises_power control information, and
wherein the at | east one processor i Ee%lﬁmsbured to send the third
nmessage wth transmt power determ ned based on the power control

information. 8. The apparatus of claim1, wherein the first
nessage conprises a AanRgpihias ¢aSHirdbRanhintidddoh Scod@Msinfet r st for
system access by the UE. 9. The apparatus of claim1, wherein

the at | east ong lpashons gmcesser eqrifgueadr tedend a dusidnessageniiiomagiseesgpipment
preanbl e f t he tem access .by the U 0 receive.a random acces
Peaponse, G (% TR B FFT b e ol Tst Mot Pl LS PRRURERAERR DY
random acc@gSUEEEDeRSRe a second kfessdpd Bdhfikih® bt Wakeb®S parameter determined
conmuni cation, conpri sing: sending a first mess_gge froma user

equi pment  Pasey ontthe ppves headsecia deforaainm, and do povke? thehmeswge from the UE
i nformatiop, for S UE; receiving a second
nmessage co?r%’??gflnge%?%@%@Eﬁarﬁ%ﬁégg%t er determ ned based on the

power headr oom i ffeaforptigiléd @nble stelobt oge protédserd message fromthe UE
based on the at | east one paraneter. 11. The method of claim
10, wherein the sending the first nmessage conprises sendi ng the

first message ¢ ri & dr 1 r j :
g orp 'ghé\;\%gt)g}gmggﬁgélg%&? Iai éa@%%ﬁr%gghg ﬁ% %a@f&gmb ?rffgﬁﬁatlon

size information, an elrn ter Is

det er m nedindastd afdiffefeece betwebemaninhen tshasitipnfver atethe &IE and transnfipower
The nethod of claim 11, further conprising: conbining the power
headr oom i MSGreF G55t 3135385e buffer size information: and

3. The apparatus of claim 1, wherein the power headroom information
indicates whether a difference between maximum transmit power at the UE and transmit

power used for the first message exceeds a threshold.

4. The apparatus of claim 1, wherein the first message further comprises
buffer size information, and wherein the at least one parameter is determined based

further on the buffer size information.

5. The apparatus of claim 4, wherein the at least one processor is
configured to combine the power headroom information and the buffer size information,
to select a message size for the third message based on the combined power headroom
information and buffer size information, and to send the selected message size in the

first message.

6. The apparatus of claim 1, wherein the at least one parameter comprises a
resource grant, and wherein the at least one processor is configured to send the third

message with uplink resources indicated by the resource grant.



sel ecting a nessage size for the third nmessage based on the conbi ned
power headroom i nformati on and buffer sjze information, and wherein

the selected nessage size is sent in thé first nessage. 23 13.
The net hod of clain110 wherein the at |east one parameter conprises
a resource gran ggmhereln the sending th thlrd nessa e ri ses

cO
sending the t h| & GRPARHH OL pRIRK > MEEER Esatileast eat By Wte{ MPTISes
resource ghrapt control inf atlgﬁ Egﬂ{c—ﬁ‘&ﬁsthé e bed gﬁﬁe&mhﬁ@ﬁﬂe@'ﬂ) send

conpri si ng: nmeans sending a first message froma user

equi prent (HeE}hirdt hmsﬁagleswlthekanﬁymtqmml ddtergnipaivirasdie adr tenpower control
i nformation for systemaccess by the UE means for receiving a
second rresg’g?}@l ﬁprl sing at | east one paraneter determ ned based on
t he power headroom i nformation; and nmeans for sending a third
nmessage fromthe UE based on the at |east one par anet er . 15.

The appar at us oB. cl alThe agparathepélaim hewherginsthe dirstgeessigegonipeises g sndom

nmessage conpri ses ans n the firs ge conprising the
power headfGSt B HEB? ﬁﬁ{’ﬁibsrﬁegi gﬁg@m&a%‘as? ﬁ%{@fﬁzﬁl on, and wherein
the at | east one paraneter is determ ned based further on the buffer

size informti on 16. The apparatus of claim15, further
conpri si ng: 9. meahbe faparadirbiohi Heim He Wb?ﬁ@?ﬂ H’é‘%ichtokﬁﬁtl AR rIgEsEy 18

and the bu e

S e o1 KO PR, T TR 5080 ol RS cFELERLL B9 e UE, o
headr oom i pdceiveatramidnfacteliukl@nsgiane té sérﬂrtﬁaﬁts@ mesalgd ny\feepmse td feeeiving
sel ected nessage size is sent in the first nmessage. 17. The
appar at us B¥e rapdgRAeCEsS IRFRES N t he at | east one parameter conprises a
resource grant, and wherein the neans for sending the third nessage
conprises neans for sending the third nmessage with uplink resources

i ndi cated by théOresMnetho@rfc&nﬁireiess conmﬂx&icaﬁon;amhipaisingeadabl e medi um
conprising instructions which en execut.ed (U%)nﬁe ?lrstmescause t he

machi ne to perf SFNIEFel st m5Faie O ARYFg quipment sage

comprising power headroom information for system access by the UE;
receiving a second message comprising at least one parameter determined based
on the power headroom information; and

sending a third message from the UE based on the at least one parameter.

11.  The method of claim 10, wherein the sending the first message comprises
sending the first message comprising the power headroom information and
buffer size information, and wherein the at least one parameter is determined based

further on the buffer size information.

12. The method of claim 11, further comprising:

combining the power headroom information and the buffer size information; and

selecting a message size for the third message based on the combined power
headroom information and buffer size information, and wherein the selected message

size 1s sent in the first message.



sending a first nessage froma user equipnent (UE), the first nessage
conpri sing power headroom i nformation fﬁ system access by the UE;
24 recei ving a second nessage conprising at | east one paraneter
det erm ned based on t he povver headr oom i nfornati on; and sending a
third nessage f ﬁﬁ’ sed an ﬁre at ast .one par aneter

for

19. An appar at ud SOf&éﬂJ,Wu e‘g}ef%lp, eC%r]r‘f)arsfg aarameter cca:pprlses a

| east one PLEGES $Pint CRRNWBYERGhE SerREld 1% rl?u?d h&@ﬁ%@“c@ﬁ%ﬁ% RHACL I Bhird
for systemaccesS by a user equi pment , and To send a nessage

conpri si ngmassage wotherplink ossmences mdjsatet] bduhﬂ: regourbegraandom access
procedure; and a nenory coupled to the at | east one processor.
20. The apparatus of claim 19, wherein the radio environment report

conprises pil ot jyeasunepBiths o wibleds@Rdaimanetoh, éﬂﬂﬁ risglge cells,
mul tiple frequencies, and multiple systens. . The appar at us

of claim 19, whareeisfor bending 4 Bustmesmage ﬁpmwoﬁqumln@r@tr{ﬂﬁgdheﬂr&t oieseasd
a random access . rea ran om acce onse, and to

Zend the. nEQSRTUNE BRSSPSR Aerees PEPBTE - response

to receiVving theehdfdeBcaRafRSSsdcesPRRSAge comprisidPat [ddseodPpaiaétes Of
claim 19, wherein the at |east one processor is configured to perform

the randonflefeaeised bassé e therdvs hiadiaemantonpaignaand r st base station to
a second base S%%Eﬁso.r&)r sendmg Z%mr@?@sg@t%r AbLS 1fcCUEh4s8h eo%Syfhe at least one

conmuni cati on, conpri né processor con

receive a paﬂdmﬁxaccess preanble sent by a user equi pnent (UE) for
system access, to send a random access response to the UE, and to
receive a message conprising a radio environnent report fromthe UE

and a menory coypl ed,Q athEraﬁits $La8Im O W &LERSHE 'means for sending the first

message comprises means for sending the first message comprising the power
headroom information and buffer size information, and wherein the at least one

parameter is determined based further on the buffer size information.

16.  The apparatus of claim 15, further comprising:

means for combining the power headroom information and the buffer size
information; and

means for selecting a message size for the third message based on the combined
power headroom information and buffer size information, and wherein the selected

message size is sent in the first message.

17.  The apparatus of claim 14, wherein the at least one parameter comprises
a resource grant, and wherein the means for sending the third message comprises means

for sending the third message with uplink resources indicated by the resource grant.

18. A machine-readable medium comprising instructions which, when
executed by a machine, cause the machine to perform operations including:
sending a first message from a user equipment (UE), the first message

comprising power headroom information for system access by the UE;



24. The apparatus of claim 23, wherein the at | east one processor is
configured to determne a cell or a freguency for the UE based on the
radi o environnment report. 25 25. An apparatus for wrel ess

comuni cati on, conpri sing: at | east one processor configured to

send a first nessage froma user equi prent (UP) for system acce b
Tho B, 1o recol e ReFo Hesean U £ IFE B LR e el bastd
i nformati op, gRARwePheRRSbIR B dioMeagAge fromthe UP with transmt
power determ ned based on the power control information; and a nenory

coupl ed to the sandingasthirdmeesgagedwss the, UE based opghe atHesshpprapaaaagienf
claim 25, wherein the at | east one processor is configured to send
power headroominformation in the first nessage, and wherein the

power control i m@.ormia?;ﬁarhﬁls@%w@i&a%ﬂ%nﬂ%ﬁﬁ@hﬁ@ﬁ, ddngrippwer headroom
i nformation. 27 e apparatus of claim?25, wherein the at

| east one procesisisesti enec o EsgoI eenfigyrefete paiferan tar mndom taceesrerosediare F
70 T P, 90 R L B0 IR

€ apparatius o
wher ei n t henigielentRBbIt Aurihgiteirafdon0fcdesidiroeddase; afid anount  of i ncrease
or decrease in transmt power or indicates whether to increase or
decrease tr ansniMeHRE folediofhe ddeast RRhRIGCe Nt . 29. The
apparatus of claim25, wherein the at | east one processor is
configured to send channel quality indicator (CQ) in the first
message, and to2@.eceilie dpperasscoficlaimsda@gewisean et badio npirbahen repoct
codi ng schenme (MCS), or with transmt power determnm ned based opn the .
cQ . caypprises MO BFAFBFMGRT dPTedlsleesd fme At CatlfiBls, cellonpiitgis fequencies,

sending a Eﬁ&ﬁlﬁh@;‘?@ ge.f roma user equipment (UP) for system access
by the UP; recel in%ga second nmessage conprising power control

information; and
21.  The apparatus of claim 19, wherein the at least one processor is
configured to send a random access preamble, to receive a random access response, and
to send the message comprising the radio environment report in response to receiving

the random access response.

22,  The apparatus of claim 19, wherein the at least one processor is
configured to perform the random access procedure for handover from a first base

station to a second base station.

23, An apparatus for wireless communication, comprising:

at least one processor configured to receive a random access preamble sent by a
user equipment (UE) for system access, to send a random access response to the UE,
and to receive a message comprising a radio environment report from the UE; and

a memory coupled to the at least one processor.

24.  The apparatus of claim 23, wherein the at least one processor is
configured to determine a cell or a frequency for the UE based on the radio environment

report.



sending a third nmessage fromthe UP with transmt power determ ned
based on the power control information.o5 26 31. The nethod of
claim 30, wherein the sending the first nmessage conprises sendi ng
power headroominformation in the first nessage, and wherein the
power control iggorngyion iéﬁgeterqined based.on t he power headroom
i nf or mat i on. ‘ 3 ADRYAURLUTHEE B O S H O MRS e onpr i si ng:
determ ning tragggisto kO cdnfigurelitd %nﬁ%@ﬁﬁ_ea’@@?@ﬂoﬁ% UsBeeqReeént
S

control information and transmt power for the fir nessage.
(UE) for system access by the UE, to receive a second message comprising power

control information, and to send a third message from the UE with transmit power
determined based on the power control information; and

a memory coupled to the at least one processor.

26.  The apparatus of claim 25, wherein the at least one processor is
configured to send power headroom information in the first message, and wherein the

power control information is determined based on the power headroom information.

27.  The apparatus of claim 25, wherein the at least one processor is
configured to determine transmit power for the third message based on the power

control information and transmit power for the first message.

28.  The apparatus of claim 25, wherein the power control information
indicates an amount of increase or decrease in transmit power or indicates whether to

increase or decrease transmit power by a predetermined amount.

29.  The apparatus of claim 25, wherein the at least one processor is
configured to send channel quality indicator (CQI) in the first message, and to receive
the second message sent with a modulation and coding scheme (MCS) or with transmit

power determined based on the CQL

30. A method for wireless communication, comprising:

sending a first message from a user equipment (UE) for system access by the
UE;

receiving a second message comprising power control information; and

sending a third message from the UE with transmit power determined based on

the power contro! information.
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31.  The method of claim 30, wherein the sending the first message comprises
sending power headroom information in the first message, and wherein the power

control information is determined based on the power headroom information.

32.  The method of claim 30, further comprising:
determining transmit power for the third message based on the power control

information and transmit power for the first message.



