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division multiple access (CDVA) systens, tine division
hercef andehesabyeaprosstpinprioyaied s refeicaepieaneiy. di vi si on
mul ti pl e access (FDMA) systens, and orthogonal
frequency division nultiple access (OFDVA) systens.
[0004] Generally, a w r #8£6KCGROUNI e- access
comuni cati on system can sinultaneously support
%O nication for nmultiple wreless termnals. Each
1 nal conmuni cates with one or nore base stations
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via a single-in-single-out, mnultiple-in-signal-out or

a mul tiple-inmltiple- out (MMJ) system [0005] The
BagkgrepBdat i on Partnership Project (3GPP) Long Term

E)Y)%]Ut Ion (Kl"l;l-e@ss communication systems are widely deployed to provide various

types of communication content such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources (e.g., bandwidth and transmit power). 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, and orthogonal frequency division multiple access (OFDMA)
Systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
base stations to the terminals, and the reverse link (or uplink) refers to the

communication link from the terminals to the base stations. This communication link



represents a maj or advance in cellular technol ogy and

is the next step forward in cellular services as a
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comuni cations (GSM and Universal Mobile

Tel ecommuni cations System (UMES). LTE provides for an

uplink speed of up to 75 negabits per second (Mops)

ﬁﬁSi ba cotavhbdkiaSPgesepf- sﬁigletcﬁn 3R tiMepis- segaﬁl Bﬁtl &g%nalﬁphé -in-

techni cal benefits o cel 'ul ar networ ks.

d@bu@%@dﬂﬂ@ﬁﬁabﬂwﬁarrler needs for high- speed data and

[B71°The SREREIhuBR AP rAREEPES e K EEy RS T

ﬂep?&eﬂ\fk"é nidgor2fdvidde.in Eﬂﬂﬁar&%ﬂn%ldg@%nﬂ LS nett sthpf foaraatn cellular
network operators that have different bandw dth

sryisesis igdurabevgliosof LilpphSyeparfar Mobile éowwwaﬁons (GSM)
A0 RSl SERL SO PRREC A SRSCTES] PR b
mlﬁinmtpksd ofaiﬁ toWiSrtgegabrts parsscdnd (MUps) sl mmldﬁts@eeamr up to 300
e T & i A
%’Jrﬂ@d&%% for %ﬁéﬂ-%b;éécé %iz[ttg gQ@lneEﬁecra!nI&)rpmééli:% hlggﬁé%acny voice

I's a hi ficient nmeans of conveyi
siqlpartazvﬁiil iorthe okxti datanierrﬁiand)mdmletswedabla riroem h2H ddz ba2@MHz.

NG REROVL duBiten T ik slSlocy el BrabrtieadMan
hl'IU‘clatiSit% Nd NRYANRL s dﬂe@ﬂé‘t@'ﬂ&%o@idé‘ dfreRnMebdit Rl RsACEESRctrum

(OFDVA) and Mul tiple | nput Itiple Qutput (M MO data
tvaalabibitys 1 1dhis @homheeod@mllmmw(e Lsmct@h dffsiongy ef Eameivearks,

%lgﬁw lIJlg %% 65% t\olI 3 ol nl\{lé{aet Cg% ?ﬂﬁf& erxglceci;a%vgr ¢ élvgn ban(Fw1dth LTE

el do@plasds hﬁgh%eéd @i, mulltimpliia ulrli:‘cﬁ!itsandﬂmﬂtlﬁle&la(bfroadcast services.
subcarriers basis denoted by resource block (RB) for a

Elﬁ@@. ThebTRwheealdayes (RBY) ispdiply effiqigd oranyspicquyayingboth
I?(‘i; c%&%ﬁhﬁ%ﬁ%ﬁv@é@%ﬂeﬁh?ﬁgq S?SIS::&FM@H}(@N %Br)naﬁg fobile

per uncti ons e ran
ameqmpmhmtr(mﬂ) Tlsfx:hﬁE PHY" gmplmys batha gd-heedieteshnobigics. These

;{qﬁa % ik %E%iuéngﬁl']ﬂg;fm tlllg% / ‘é%rs gﬂgﬁﬁ@?)d?g%ﬁ\t/l%@qje Input
Nﬁll‘[‘i}ﬂ@ O%Eﬂlﬁrgi(/ﬁfMU %ﬁﬁlﬂ?&fntsm%@ﬁ)ﬂrb%l thé ﬁ&w ﬁ{ka(Ing%ﬂﬁ k@n?g‘ié OYrrier —

on the UL i s ‘mapped onto the ysi cal

Branedy ausmal M(ll?abROP:MesF@GrEDMf&} orathe eplisk Uk e SOEPYEA and
i,ze tion and co whi ch .

S oS o RSy B PG R el st afgparriors

bSif@hoANHEQREZalock\R B)feNs fck 1f§:blblﬁlﬁﬁ>€£§f Fhol periods.
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ehpappels. Th‘ﬁ Wplipk %@é@sghafqng UJ.-SCH) is the primary transport channel for
data transmission on the UL and is mapped onto the Physical Uplink Shared Channel

(PUSCH). Format variables are resource assignment size, modulation and coding,
which determine data rate. When the UE is not connected or is not synchronized, no
transmit subframes are scheduled. The Random Access Channel (RACH) provides a

means for disconnected or not synchronized devices to access the UL. Transmitting on



di sconnected state (RRC IDLE) or radio failure;

handover requiring a random access procedure; downlink
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Channel (PUSCH) by appropriate application of transmt

power control. The prior steps of Random Access
Channel (RACH) procedure §Ué’lMe¥Rﬁrrred by the Medium
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for this first message. To that end, Transmit Power Control (TPC) level used for
successful transmission on Physical Random Access Channel (PRACH) can be
communicated to an evolved Base Node (eNB) to generate a TPC command based at
least in part upon power spectral density used for transmission of the first PUSCH
message. Alternatively, a MAC layer of the UE managing transmission of RACH
preamble can communicate the successful TPC level to a physical (PHY) layer of the

UE that transmits the first PUSCH message.



performed on transmtting a random access channel

(RACH) preanble sufficient for successful receipt.
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transmtted on a physical uplink shared channel

(PUSCH) based at |east in part upon the successfully
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[0014] In a further aspect, an apparatus is provided for transmitting a first physical
uplink shared channel (PUSCH) message during a Random Access (RACH) procedure.
A transmitter transmits a physical random access channel (PRACH) and physical uplink
shared channel (PUSCH). A medium access control (MAC) layer performs transmit
power control on transmitting a random access channel (RACH) preamble sufficient for

successful receipt. A physical (PHY) layer sets transmit power control for a first



random access channel (RACH) preanble is received.
Successful receipt of the RACH preanble is
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PASHaptiglaikshered channel (PUSCH) message during a Random Access (RACH)
procedure. At least one computer readable storage medium stores computer executable
instructions that when executed by the at least one processor implement components.
Means are provided for receiving a random access channel (RACH) preamble. Means
are provided for acknowledging successful receipt of the RACH preamble. Means are
provided for receiving a RACH message containing an indication of transmit power

control used for successful RACH preamble transmission. Means are provided for

transmitting a random access response (RAR) including a transmit power control (TPC)
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throughout and wherein:

[0021] FIG. 1 depicts a message exchange diagram of a wireless communication
system in which user equipment (UE) bases transmit power control in part of a first
message on a physical uplink shared channel (PUSCH) on a successfully received
random access channel (RACH) preamble during a RACH procedure.

[0022] FIG. 2 depicts a flow diagram for a methodology or sequence of operations

for transmit power control of a first PUSCH message during RACH procedure.



system [0025] FIG 5 depicts a block diagramof a
communi cati on system between a base station and a
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PResaRa U g SRAIPTARFOMRAGED Drseer s ng the preanbl e
or the UE maxi mumtransmt power is reached. Once the
UE receives an acknow edgenent through RACH nessage
2transmi ssion or raRdGFAHJCRIESERPOAHIN( RAR) from the
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to sone aspects, the power cont
procedure. Power control adjustment for the first PUSCH (comprise uplink channel
information) transmission is advantageously performed relative to the power spectral
density used for the successful PRACH preamble transmission. The uplink Physical
Random Access Channel (PRACH) carries the RACH information that is transmitted by
the user equipment (UE) during registration, base station (BS) originated calls, etc. A
PRACH is composed of two parts: a number of preambles and a message portion. The
preambles are a series of transmissions that may increase in power according to the
power step setting until the maximum number of preambles is reached or the base

station acknowledges receiving the preamble or the UE maximum transmit power is

reached. Once the UE receives an acknowledgement through RACH message 2



command in the random access response nessage

indicates a difference relative to PRACH Transmt (Tx)
w@omenosspect ral density. This is a special caseCDiS2009/048320

PUSCH transmt power control. [0032] Various aspects

are now described with referefice to the drawi ngs. In

the follow ng description, for purposes of
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BRELFY D RSN BB forb P L FPRT b e et Rictete 117
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response receirving a ran om ac ess respo
aid ¢dntdnfien MBxb FaHRnD PaRATctdrS (o @ Attt of Fetlidieetc.). MAC 110

I(iétlerlfll?&lésa‘&llatvtﬁe (lja% Io%g Ireocrellvel\i/l?\acr:ld]é%noaccess response (RAR) indicates that the
random access preamble was not received at a nominal transmit power and sets a
stepped up transmit power as depicted at 118. MAC 110 retransmits a random access
preamble (block 120). MAC 110 determines that a maximum number of preamble
retransmissions has not occurred and that the lack of a received random access response

(RAR) indicates that the random access preamble was not received at the stepped up

transmit power. In particular, MAC 110 continues retransmitting a RACH preamble at



sets a twice stepped up transmt power as depicted at

122 and retransmts a random access preanbl e (bl ock
wa22np/oogseD35] Stage 2 126 occurs with a succesBETUE2009/048320
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om Access (RACH) procedure. Transmt power
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Thtasla i3 rand6raRsFEst pRaMBIc KGN 2021124 AepRRAGE nominal transmit
transm ssion is performed by increasing in equal power

poweps(0)n138 Sipo seppdadourf @ardsimigrdver fEoeiddearal seosid stepped up

i ndi cation of RACH preanbl e reception, which can
framsuiepentrd(3) Wt dihgielNEh 04 m0¢sefuélvlrwmes dreslastionpengr
?n%glgpro?altesb trgneshl?trpno]vyelr rggntroerFPC) command 144 as part of the RAR 128.

In FIG. 2, a methodology or sequence of operations 200 is provided for
transmitting a first physical uplink shared channel (PUSCH) message during a Random
Access (RACH) procedure. Transmit power control is performed on transmitting a
random access channel (RACH) preamble at a nominal transmit power value managed
by a medium access control (MAC) layer (block 202). Transmit power control for
PRACH transmission is performed by increasing in equal power steps in response to

failing to receive a positive indication of RACH preamble reception, which can further



transmt power that limts the nunber of equal power
steps (block 204). In another aspect, these power

W@ eapsossan be equal or unequal as predefined i PCHUS2009/048320

manner known or conmuni cated between UE and eNB. A
RACH preanble is retransnittelf at the stepped up
transmt power value (block 206). Arelative transmt
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[0038] Thus, in an exemplary aspect, PRACH power control is leveraged for
transmit power control by the physical layer of the first PUSCH message relative to the
power spectral density of the successful PRACH transmission and the TPC in the
random access response and perhaps other factors. In one aspect, a random access

response (RAR) carries a Transmission Control Protocol (TPC) command of (e.g., 3 or

4 bits). The TPC may provide a delta with respect to only the nominal PUSCH power



4 bits). The TPC may provide a delta with respect to
only the nom nal PUSCH powerspectral density, given

wo baonessed ved PRACH power spectral density. HOREW/ES2009/048320
due to PRACH power ranping (perforned by MAC) the eNB
cannot know the actual transmk power of PRACH, and
therefore cannot provide a delta with respect to
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Ppygen (1) = min{Pyax, 1010810 (M pygcn (D) + & - PL+ Arp (1) + Pprycy —1010819(6) + Space puscr}
[0040] PHYSICAL RANDOM ACCESS CHANNEL.

[0041] UE behavior. The setting of the UE Transmit power P,y for the physical

random access channel (PRACH) transmission in subframe i is defined by:

Pyney = min{P,,., PREAMBLE RECEIVED TARGET POWER— PL} [dBm]

P
where,
Pyax 18 the maximum allowed power that depends on the UE power class;
PREAMBLE RECEIVED TARGET POWER is indicated by the upper layer
as part of the request;
PL is the downlink pathloss estimate calculated in the UE.



over X2 for inter-cell power control. An indication X

al so exchanged over X2 indicates PRBs that an eNodeB
w@edlemodssyr al |l ocates to cell edge UEs and t hatP@u/Ub200%048320

nost sensitive to inter-cell interference. [0043]

PHYSI CAL UPLI NK SHARED CHANNEIZ [0044] Wth regard to

UE behavi or according to sone aspects, the setting of

toln@zl UE U@ﬁ&rpofwep e¥Rfol PUBEhk bewet dRuBhYsHea! thel RhhdMit power of
hared channel (PUSCH) transm ssion in subfranme i
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BRBE t12f af Bﬁo&’éﬂﬁﬁﬂeﬂlﬁéﬂﬂfdé@teﬁfo%eﬂm&gél UB>aRf @53 il bB most
nunmber of resource blocks valid for subfrane i ; Po

ﬁﬂ!ilélélﬂe{glm“fefi{eﬂantﬁ%f?rﬁﬁ‘iﬁ er conposed of the sumof a

Po NOM NAL
@U@CLH(\ >SI W%Iﬁg?ﬁﬁ#gﬁ%ﬁgms forj=0 and 1 in
t(lD$4] r ang¥itb fregafdlﬁﬂj B %]:haalzﬁm asctdrdingd8ssmas aépebﬁsptthe attdn@of the UE
-bit UE specific onent O U confi gured
EV‘HPWEPPWI Egscarfer eip Yigd upgl%}gga&fd fﬁH agnel ﬁlj’UaﬁHantr@ﬁsmlsswn in
u%?ra 3 ! %1@ 1'1:°cf PUSCH (re)transn ssi ons
& 3]5& ndl 5 B0 Wonf i gured schedul i ng grant theny=0

and for PE&%QH)4ﬁﬁD{PM&ﬂ“@%WQE@n@W%%E&H@'%PL@A%:(ZHf(l)}
recei ved PDCCH with DCl format O associated with a new

B pwherfeansm ssi on thenyW a {o, 0.4, 0.5, 0.6, 0.7,

0.8, 0.9, I } [ 3 _bit cell speciflc parane ter

provid ed’ Mpy isthg hmmrinﬂy atlswedPpowe thitelegawislonnke PatHowes slass;
esti mat e cal c:l)ll ated in the U, DTF (0 = 1010910 (2 -1)

for =1. Ptaw«ﬁ 03thc;sizacﬁthwﬂ’éfSé?H(sespuﬁQMsigpmitfejcpressed in number

PR Hn sl W BEESP g {or subiramre | And RE(O |
2NPUSCH ‘?BPU%I‘ R0 B s R T pobR s Sn e & Grege
eBhmaerraere | eiaga e %'5@%4{ i Erligr 1PeRat/ o g/ in the
t@ba bl i 1 20oeiBM bAthotdBefesdifGon and a 4-bit UE specific component

Fo_ve puscn (/) configured by RRC for j=0 and / in the range of [-8, 7] dB with 1dB
resolution. For PUSCH (re)transmissions corresponding to a configured scheduling
grant then j=0 and for PUSCH (re)transmissions corresponding to a received PDCCH

with DCI format 0 associated with a new packet transmission then j=1.

@€ {0,04,05,06,0.7,08,09,1} i 5 3 pit cell specific parameter provided by

higher layers;
PL is the downlink pathloss estimate calculated in the UE;

Brr(i) = 10Toggo (2" Es -1y for X5 =1-23and 0 for Xs =% where Xs is a cell
specific parameter given by RRC;

MPR(i) = TBS(i)/ N g (i) TBS(i)

where is the Transport Block Size for subframe

i and VRE(D i the number of resource elements determined as

N g (i) = 2M pygey (D) - NEB Ns%lb for subframe i.



commands in PDCCH with DCI format 3/3A. The current
PUSCH power control adjustnent state is given by /(O

woki104008889 def i ned by: / (O=f | ~ 1) + PUSCH ( PCRUSIIBEIS320

) > 1, if [ (*) represents accunul ation, where the

val ue of K PUSCH is given by:1¥or FDD, K PUSCH = 4;

For TDD UL/ DL configurations 1-6, K PUSCH is gi ven in
Table 1 below, and for TDD UL/DL configuration O

BOSEH = 7" Fher Vhespesifiapprocsen wpee dliperchusdrp as a TPC command
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maxi mum power, positive TPC co ds shall not be

mcanul &toedll of RO PUSAH thnshdssiorsaChresd’ g giveim PAOBEE,l. The UE
gative comands _shal | not ; accumul gt ed. [005 3]
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@%ﬁy Gt S QALLEAENE active state; (c) when an
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E00)75]' S r&cei vedp f%f‘g sﬁtﬁ)anY@"@HerE |ﬂ§ TPE Edrfh Y& REQIHA @5 where
= PUSCH ~ PUSCH) (*) represents

PR ecrwrsabsoip mtemwalluleSmer@ m?RYSEH (i: - K PUSCH )was
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[pgudiet herhet Hg,PUBCHctmahswd vabios Righaled ob PDIEH 2vithr DI format
s scheduled with a PDCCH o f DCl format O in which the
d8éand opt of lol f11tok & 1L0LL i3 aesenpi- séat%kly ccm:ﬁ@@d by Inighgidayers.

AL PRS8BT v

sicgmalaesi.on PDCCH with DClI for mat O are

[0051] If UE has reached minimum power, negative TPC commands shall not be
accumulated.
[0052] UE shall reset accumulation (a) at cell-change; (b) when entering/leaving

RRC active state; (c) when an absolute TPC command is received; (d) when

Py e pusca (/) 18 received; and (¢) when the UE (re)synchronizes.

[0053] J O =8puscu (i = Kpuscn) ,i>1,1f J®) represents current absolute value

where Spysen (( — K prscrr ) Was signaled on PDCCH with DCI format 0 on

subframe i - Kpyscy
The value of K, ., : for FDD, K5, = 4; for TDD UL/DL configurations

1-6, K,y 5 1s given in TABLE 1; and for TDD UL/DL configuration 0 is given by



[-4, -1, 1 4]. /] (O=1/ () for a subfrane where n o
PDCCH with DCI format O i s decoded or where DRX
w@ewonesss? i i s not an uplink subfrane in TDDPCY/{$2009/048320
type (accunul ation or current absolute) is a UE
specific par anet er that i s gi4en b y RRC. For both
types o f /(*) (accunmulation or current absolute) the
f;v'hétﬁbr ﬂ‘l@ |P'UEOH ﬁaﬁ%{lsﬁorf'lnfs‘ﬁbfr% 2 o Dis schBﬁiﬁ@rlwhthl a®EDEOH of
(6) U) + RACH PUSCH wn, e, r e oRA
Qlﬁmnmlat D g ermh the Fecppd bL@éthwrdﬁId irideuiisceet. ek t ﬁend for all other
random access response. Table 1: KPUSCH fo r TDD
BERECHguramisions, 6 us{:0638YcrFOIEFBHEADROOM The U E
wer he droomPH valjd f subf i define
[t e o por i BBe 0y D srch |y 0 are
a -PL + 6517 C?:L@ + / (q }[dB] where, PMAX , MPUSCH
G T ara swiLfranmwhqrv pp BPGHA WithdGF formabihis

h k | h head
t@gcptS?fﬁ whirg Qﬁ??g 05&?%%%& lgi}ta‘i en wﬁﬁlﬁﬁéﬁﬁgﬂe rﬁﬁm f‘%ztzpe
(ja%cﬂi‘nﬁlgtléﬁ &P&irRnf a‘t;]sogl?é %‘9 UE s?)egi?ilc' \if%l'h%@ertfha)f i{ 8€en b}( RRC. For

physi cal |ayer to high er l ayers. 56] In the exa

batovypes of FI(-G.(a@unhidamngir atlrraltsabmma) th3 10k vaha i8d0@s fallows:
be macro base stations for macro cells 302a, 302b and
302t rrers pEtegivlyo Bm(féfémmnm@@%m5&%f] P(Rg,&‘i’sthe TPC
base station for a pico cell 302x comruni catl ng
EShbARIndRAEN in BRSEn&IrRhEREs RYfdhsemy be a fento base
station for a fenmto cell 302y conmunicating with

term nal 320y. Although not shown in FIG 3 for

L 1

Si llpl TCl lé themacro gelts overl dp atthe e 'geS.

The p|<,Td) Pt o cel s may SH ‘138!?&%‘% it hin the
macr o 4. %ﬁ shown i-A—FH-& °§ of vertap— W t h
macro @& 3N or ot he bl 12s]. 3 [ @05 5’] GN 7e] 839

| soinchude rel ay | nps,—e.-gl, a
relay statilon 310z t hat -commﬁni%at4es-w-t h6t e7 mdngl
32Cz. Arelay station iis |a station that receiyves| a

transm ssi gn of data and/|or | @t hen -i Inf gramki pa |[f-rom an
upstream station and sends a tramnsni ssion of the| data
and/or other information to|a [dowstream gtatilan, The
upstream station nmay be a base stat|i on, @nof her rel ay
station, or; a termnal.] The|gownsyrieam statfon npy be

a terminal,” another rellay| statfi on, lor |a pasge station.

ATelay stahlon may al $0 De%tﬁ?rm'nal tThat[ refrays
transm ssions for other termnal$.” A riel pay statipn may
t dllblll t dIIUI U1 I BLBI \A A i OWI[T EUStE pTI [S] IIU 5] F:UI
exanpl e, axel ay station |- -1 -0 -

6 - -7 TS| - - T|T] -

Table 1: Kpusen for TDD configuration 0-6.

[0055] POWER HEADROOM. The UE power headroom PH valid for subframe 7
is defined by

PH (i) = PMAX - {1010&0 (MPUSCH (M) + POfPUSCH ())+a-PL+ ATF (TF @)+ f(i)}[dB]
where, Byax » Mpusca (@) » Po pusca () » & » PL, A (TF(i))and f (i) are known to those

skilled in the art. The power headroom can be rounded to the closest value in the range

[40; -23] dB with steps of 1 dB and is delivered by the physical layer to higher layers.



may transmt a |l ow reuse preanble in simlar manner as
a pico base station and may receive | ow reuse
wEerEaniEses in simlar manner as a term nal. [ OPGBUSM09/048320
network or systemcontroller 330 nay couple to a set
of base stations and provi de Eoordinati on and control
for these base stations. Network controller 330 may be

f0s6n9! anmgt éeéaﬁipleeﬂlbmn qnmas qszisle e@tib 3105, PRIV 10c may be
entities. Network controller 330 nmay conmunicate wth

acie @smtam faoacra Tolds 3024, &ﬂlia . repek el Base station
S s BTG A28 B L3RRS BB i gomina 320n

Bt 1eymia§yderagfeﬁmbasa sehitish Fotelo a¢IER0Ayevhitighicating
Base stations 310a-310c may al so conmunicate with one

yﬁbttﬁénnalé%y Althoughtnof spwn Wl kCe S fioy sipdicity 1t Bgerogiells may
44 BB R Y RSN AR AR e o

sttoatn mrﬁq Bobr mhpmerlap WAl IGma&ip. cc ¥ alﬁi/@tS(ﬁhﬁe;*ﬁMmr k 300

al sa be a het er ogeneous netvvork t hat .i ncl udes base

ma
@f%?h onsVHElegs FupEmVpHedso mclyde relag patiggse e a relay station
ﬁf’ztth&%mrﬂdlﬁ&t&%ﬁl f%}ﬁﬂdapglﬁ)z U@F@a §§t?0nslg @ts{aﬁeﬁ that receives a
ay stations, etc. These di fferent types of
Eralwlrmsﬂm mlh;atmaxdéardltlia‘remfennattanaimman upgiveam Stauml asn,d sends a

ff t di ff t 1
farrantold® it Ae St ane lfulobin 480k ndRtibnnhe.
IRHEmRABN Th B%sg%nl@@\aﬁoﬁeme% SdtRNSH 4 teRAMEBL. The
l'evel (e.qg. 0 Watts) whereas pico andfento base

downstsae &ﬁ@égpnh@fxyebqaa ﬂetiwntalr angthetrelsyweation ewve ba@@ stgtlon 3A relay

§tat101h1)n Y, ag?_] leg%e%e an%al‘f %Setﬁaélgrglésg}eﬁ)élF fol} rtrlllaéf tf%%%i A relay
Jteficn may &aﬁs&&lt ﬁ]f&i/orh%céibesw =ask prodabigh OEdSr dﬂaﬁ@le@& $clay station
network 300, and each term nal nay be stat | onary. or
F8BitBSMIA @ FifUsa ProFapleainssniie MATmSE #etibice bass sigfion and may

pe%&%é ?ov% ?J%E%am%ﬁépl s@m H{ahﬁersa% AL B MB) . user

a station, etc. A
t0058]1 naIA nayvoﬂeomystehi wrabllﬂmﬂﬂ&na}acql@ﬂsmmadet offf igist atlations and

assistant,.(PDA), .a wir a W el ess
mﬁ?ﬁpe%de%lﬁnae@ Fauirol Orﬁimﬂﬁgﬁ%sta&ns @Iet‘ﬁm'ﬂiéﬁ{l%ﬂlef 330 may

?%Lgﬁlﬂgﬁrnetﬁo&%hg{tf&% PNeiRm c?f M $k 8R8tids0 ‘N:)cltwl)l‘k%ntﬁoller 330

station A'termnal may comunicate Wt
rag eomMIonate witlabasestatdionmB 1 (a3 Hied iaip baakkaul Tk ckloamh hétmiork

or for ink) r.frstothe communi cat i nIin .
(i PR Qe B Bt e oS Ao R B Ppetations
$§ DUa-3 A o3l'1h@ Kichr£digtisuie@ atdhBe&RRIMBUSE fhiiGHy I10RIS10¢ may also
fromthe termnal to the base station. [0061] A

@@mnwmaate eith ey aabther,tees. cirastinor Bxdicatit Yia natstass bawireline
%;1 ns, pi co base stations, fento base stations,
3 ot her types of base stations. In FIG 3, a

ﬂm59]d | iWerelbd detelomktB 00 rmdy e hormemabd@snctesikrtRet includes only
transm ssi gns between a term nal and a serving base
Bpgioj hepe staRnsingtshawp i E1Gt 3 | WiclgesshgwerkeldOmpaysadpa e a

flggrotggt{erghpﬂétw%ﬂ( EREingRUA b3K stations of different types, €.g., macro base

stations, pico base stations, home base stations, relay stations, etc. These different types
of base stations may have different transmit power levels, different coverage areas, and
a different impact on interference in the wireless network 300. For example, macro

base stations may have a high transmit power level (e.g., 20 Watts) whereas pico and



and/ or uplink. A dashed line with double arrows

indicates interfering transm ssions between a term na
w@pdoaodssse station. An interfering base statiPeCI/US2089/048320

base station causing interference to a termnal on the

downl i nk and/ or observing intErference fromthe

termnal on the uplink. [0062] Wreless network 300

Bt DHRAMtTons YRS Ha PO S Ban@SY PEREARRY $e. 8PS W tsP NThEREhniques

synchronous opefation, the base stations may have the

desrubdd kareintniay beguscdifat homegemdoss phBetelogenagins ietmverks.

R80T PR el iR SO PR cacn

tekMinaQmaf B stafian&ios flobNs. Artemmidilfhar 458 bdbaserdsittatl aMsccess
may not be aligned in tinme. Asynchronous operation may
semigt A Blo b Lle statipn €M Shriger N asa SEE s patbwsriber i, afstation,

Yy b i . t .
Y A il 9T b PARRLT ARG TRY RN S REEARPDIY Bwircless
Bydtan WiERBys cdnditdbation denecas paciheldidevicops ap®ppaipater, a
capacity, the covera area 302a, 302b, or 302c )
%fi@é%l&%lai wr@@%l%%ﬁm WEE) palden. sicat) tsmEphEay pppmunicate
G 2R PR 9 RRAJWHIAK THE LhRAIE "ﬁﬁ@ddvﬁﬂinﬁréglaﬁ)r\(f%dgink) refers
areas 304a, 304b, and 304c). Each of the snaller areas
B0ha corBodibicatonlliBiOfomaha bire sgtiou éaltheyteraind sprlcthe uplink (or

base transcei ver subsystem (BTS,. nq hown used .
rarer HhENaTGeireha P T RicE it Bk o REPHR uBE bt aion.
[0868" t A &rBinmal ARYLRMbICHS cERAURMAIR WHHIEMaBRRRABE kRGO RNpico base
the context in which the termis used. |n oneexanple,
sfatteryy EnBOhasc sEOWhs, AW other typeepl baoHtatiors0dh FIGca solid line
B0 B8 R e R SRS TR Pl i
basRaMish Y ECh & a B:R6BUHDE aédi@iatad th Retve 18 BahiBalBdOthe do@nlink
portion of the cell 302a, 302b, or 302c. For exanple, .
ahdberswliskary Guhahne wih dowje awpws DUmates aRCHaRRe Harspyisions
BALROPE 1 FEAHP 1 f P4 LARRARAR N %ntiﬁterc'f%ﬁﬁ%f)asg g%gion & £6£2%Whtion
antenna group corresponding to sector , and a

tdusing iatetferznec @raotaminel srethpdodhhigk dral/sadisarvingdderference from

However, it should be appreciated that the various
thefermpiaal ondhs WREY- herei n can be used in a system

[Wa¥2N9 SEELRE Mo&@fﬂ%aﬁjﬂ%ﬁ&% ?{rﬂcﬁﬁﬂm‘&g IH %ynﬁﬁ?ﬁ&ﬁroperation.

I't should be appreciatedt suitable W reless
Eonynohroatusaperagibncthk badeastdtiogs emy havithe samé freaettoning cuhd

RSB 958 Bkl G S ok PR b For oo
SpIFRidIC tHeYbasd QigtidRMy RS Qi fSdratt fitne @RingS A HafsBlidRidh8 from

refer both to a station that serves a sector as well
aidfegens bagei stationhanay set healigacd & time| Asgibudnpupeperation may be

appreci ated t hat used herein - ovvnl'n% ector in
AR GtRTTornk? R TrR P Sb e AN L g g

tlag nbohdvewk&gs 6e:s §ic Pioh in J@nedealutly ad thk @l6isal POsifioning System
systemin which each term nal conmuni cates with one

t ng access point
[0063] In one aspect, to improve system capacity, the coverage area 302a, 302b, or

302c¢ corresponding to a respective base station 310a-310¢ can be partitioned into
multiple smaller areas (e.g., areas 304a, 304b, and 304¢). Each of the smaller arcas
304a, 304b, and 304c¢ can be served by a respective base transceiver subsystem (BTS,
not shown). As used herein and generally in the art, the term "sector” can refer to a BTS

and/or its coverage area depending on the context in which the term is used. In one



for simplicity, it should be appreciated that

termnals can comuni cate with any nunber of serving
w@ewessssppi nts. [ 0064] Referring to FIG 4, a pul/Uspbe048320

access w rel ess conmuni cati on system according to one

aspect is illustrated. An acckss point (AP) 400

i ncludes nmultiple antenna groups, one including 404

mlf}é)@ectaﬁ%hs r304RC04H iRG céﬂéo@@ qkoéﬂ Osoz@rmn 8o forrned by groups

ditional including 412 and 414. In 4, only two
afﬁrémas (naxt shasrowh bamﬁtaé@nﬁlﬁht@m@e@h@n@lp ﬁm@as is

ewer ant ennas Lzed ch
reﬁPonﬁQoleI” 88 muplcatiQ nwtlter rrmnills t(?;%(!ir Ii 1ono e cell 302a, 302b, or

SOIVTEOH &@hip@d’l aWaEé"sta[HneJlfﬂa%el‘Hr?g andoii %an Hd&%reﬁﬁrst antenna group

antennas 412 and 414 transmt infornation to access

eraPeRdingpeceipr 045 pwaandianisrny g up Rareperdipg to sctor 304b, and
0 t 1 ' .

b SRS R 8 B LRSI g 6 R 4L Bo QU § HEHPFe bphlbiared
that o vas ok panddid€lBscditeearie canbeimed sn 4 Opstan tdaviff sectorized
transmt |nfor t|on to agces% term nal 422 over
st e gt d 49 8s- nEheTe HenQWd PR rBpTssipicd Ahat pl pifelle wireless

E&ﬁﬁﬂﬁhtl&%?et@?_ S h'é@ﬁﬁ% aﬁf nlyh B o%%éctoﬂliédadnﬁ}gpuﬁéfe%{o‘?ﬁbd cells are

comuni cati1on |1 nks 420, 424 and 4 may use
thitdrided enfallfwidygu drecicese éfcthe hcxmuappcmmaﬂmmﬁxforsmtpm@v, the term

f rd link 4 ff t f

s S s EhaR bt bt £ e B tsonfs well asa
anfiaMmasscand/aQellt RShANEBe hfprvhated tHah 8YuRH BeRaS aARKGAIHR scctor
comunicate is often referred to as a sector of the

Bcedgioing dinkscenprio ihencigitwe scctein Merileabe &Lb@vll@dwcmt@on generally

desi gned to co ccess te in
geg%%sgtlo a sg]ste{nhln 15}1 chef‘errmna C rnrnunlca{ Wlﬁl I%e s&wéng accCess pOlIlt

area covere aCCESS pol n

[d2Qhmlidity, € oouldbe apprediatoy efat fe@ﬁlm[ﬁahlcﬁkﬁlﬁl’&ts’i@ﬂh any number
426, the transn1tt|ng ant ennas of access point 400

9f$¥W§%a%@éhW%?%1ng in order to inprove the

Eiiog al - tPQef&%'ng?o FRE £ o Vl“gB%‘i%Eangﬁ \%E% E%ﬁrsntél’ﬁﬁgtri]on system

erent access ternin
awoalsg foonttaspksit n;gllhﬂmiﬁdo rAn agetsopdintdAPNH00 frelales amidtiple

p P B ST ek bedian dbgceder veliieaiE g 3o, and an
5%1%@{ﬂcﬁmllfl‘gehzsantdw A RELESRIRRL A hhANRIU W b each

a single antenna to al its access
agemmangben, hp@O6HE] mére adeessanpoinas magpe loglized fox exth antenna

Bieib nes S Bt KT 8 bamhutichlial BEp RECPAAS R84
Rhe@ARBNAANER dn@r4TY R QY in O BREAS ScdBs ¥ Ral By ok $&ward
be cal |l ed user equipnent (UE), a wreless

boleihinshbict o déetimagion tfr@nmwafps terpprinalaghhé oyehisiverse hnk 418.
erm 00681 _EI G a

AERL MR 22 Rt Rprrin e WM e 0 B A8 g aftnnas

30 @4 o408 st n & rin @i 6 t@ailccéi;@‘ﬂemﬁmﬂ ab2 geyt thevaedenk#26 and

the base stations

receive information from access terminal 422 over reverse link 424. In a FDD system,
communication links 418, 420, 424 and 426 may usc different frequencies for
communication. For example, forward link 420 may use a different frequency then that
used by reverse link 418.

[0065] Each group of antennas and/or the area in which they are designed to

communicate is often referred to as a sector of the access point. In the aspect, antenna



and one of the termnals in FIG 1. Base station 502

may be equi pped with TX antennas 534a t hrough 534t,
wa@edonesssd nal 504 nay be equi pped with RX ant ePCTHESHBR@8320

t hrough 552r, where in general T > 1 and R> 1. [0069]

At base station 502, a transm& processor 520 may

receive traffic data froma data source 512 and

PRSPAGRE abd &’é’ﬁg’ﬁe& %‘&Jrﬁﬂnhﬁ&ét@ hOEQSFAErrRifils i b 3OSHY, b the arcas

processor 52 y ocess encodi ng,

ﬁnﬁéﬂﬂeavmﬁ@poaﬁdﬂgodulat|ng) the traffic data and

age and rovi.de dat S C
F’ggéect ﬁ%Pm FSAHE N OYGTpPoceng?)fFS @ r%‘& {h “an%ﬁt%n tennas

of dcRtssoih Qbﬂ udngk BRabidosyinb M srdbofo 1ﬁ1phﬁw th&8igfal-to-noise ratio of
reanbl e and pil ot synbols for other pllots and/ or

arddiiks feyi t@ﬁ é}féeremaweah@ﬁﬁntnatwblﬁ a] 422 pIAdso; A @geess point
I
{Rﬂlé nﬁsg}glc ;ﬂé tr% Ho F@s‘é ﬁ%@ggal %s@%n&%}{ ; ﬁﬁ{ E}ﬂi; MHrough its
S(W‘efbtges:austeh tese ﬁménf@bncﬁ)m‘acdeSs teanhh3rin hbighporingt cells than an access

synbol s, .if applicable, and nmay provide T outp
gv%%@nsgwléa ﬁ@%h TSIREANER? 10 ¢ f&ﬁjgsacsw éerfrmagﬁg h

ﬁﬁg‘h E%ha&gg ﬂt%ay@a H?é’d Ef%ﬁtﬁﬁetﬁéd for c%ﬁﬂﬁﬁﬁdg}(lgg )witth C)the

out put synpol stream’(e.qg.,
thinaials and noayt P bqunted tets aamceﬁammtnmtﬂ@ﬂa&mr &R othyr

rth pr.ocess cony ert t nal og,. anmpl ify, .
efoeshG s i) mEnarg o sofe i PRinfrBUE s wircless
%ﬁhﬂw@ﬂ&?&@%den{éﬁhﬁﬂ @k sorme Q@l\émehﬁﬁlofdggn al's from
nmodul at ors 532a through 532t may be transmtted via T

HR6Ennad 158 Szhows o bisteksiBxpram pée dewigi 04 gompooFafonstystem 500
t)%e[\rex/ren%xg Wh?se r?lt(dtlg hf gﬂ("fl 3 tesrgl%a §Q£ ul(r)lhh r5nay E)B Qngﬂ d&‘lc %ase stations

a8 /DM 1 6%

Dot tneeséﬁhﬁﬁ@ 6 IFgGal s Base ﬁamcsﬂzahﬁr&( Mgaa)wﬁﬁm
t hrough 554r, respectively. Each denodu| at or 554 may
epR1as D3 theough S and termapgd S04 yay de weepRGE Fith Pe?ﬁantennas 552a

signal to obtain input
sanﬁ%es. ’aé%ggg%%%gﬁgi%?%ggﬁggéy further process the
[oopyt saxgiass stétﬁorgS(]Z b otan SohDp}o cBESoF-ER) rnejz ceckiviearadiiid ddta from a
recelved nbol s. MO det e 556 ta
flale eourens %ﬂﬁ*o‘P%SSf‘% o thaﬁf?yémcs%saF 'Bfén%fﬁ? BiRgRssor 520
él% glrr)opo@.?sg (fz;:1 %r r@n%d\% q@tteﬁ&l ald nﬁolaﬁlaﬁﬁ’%gch?’ BIRYIARCIR! messages

prOV| detecte A receive
mcbpmslsio da@Sgmirals apd @omgﬁ symbgls resllmmmjblaﬂ" ea,nsrnlt processor 520
dei nt erl eave, t he e
B]P?S\#Saée’a%%%’él& %yrngtrqi %df&aa% oIS o i e%sazeretaalbée and pilot

Skahsol$ farlotRE Bilot@AAd/BF RéEfccdpaRie ffﬁﬁs‘iﬁ{:}@@()t rﬁuFﬁEIe input
controllerlg ocessor 580. A low reuse preanble (

pubinis suipusAMIMEY preessor 53(bmay perf@npipetiatirireessfing (. g)as e
Ste%t dl onatﬂg d trﬁl%\gll gols tﬂf I ?&boloran%?or%ﬁ%@ggtgﬁﬁgﬁﬂ if

a S or ce 0] ton processor

@Tplichlﬁie Leldinidg; pravide qrdntp\alsyﬁeél, sti@aink 8" FhdduRit &S €SEIs) 532a
564 may receive and process traffic data froma data

336 2Eaghamadidaigad? may Moseta §HCsHY prEpesyBboEgpam
(e.g., for OFDM, SC-FDM, etc.) to obtain an output sample stream. Each modulator

532 may further process (e.g., convert to analog, amplify, filter, and upconvert) the
output sample stream to obtain a downlink signal. T downlink signals from modulators
532a through 532t may be transmitted via T antennas 534a through 534t, respectively.
[0070] At terminal 504, antennas 552a through 552r may receive the downlink

signals from base station 502 and may provide received signals to demodulators



The synbols fromtransmt processor 564 may be
precoded by a TX M MO processor 568 if applicabl e,
wo er1biessspr ocessed by nodul at ors 554a t hrough BGHDS20891018320
transmtted to base station 502. At base station 502,
the uplink signals fromternilhl 504 may be received
by antennas 534, processed by denodul ators 532,

gsgmmq 5RY¥a alngH@mt@%e@ﬁvég% 6Ehdh RRRIdubAR B4 ondition

ther processed by a receive data processor 53
Gig. afitltert Mepl@fec@wé@o;m@’k end dzﬁn@zebreg@ag@tyetrpmnm sngI@btdcgbtam

ter [Bfties dsh BErmBEY LT B8R sPuBE bRS s BB oo ror

@pmtscommn haye Htah Ir&j%w%@%yﬁm@llst wmmi d&&4oer 556 may obtain
respectlvely Processor 540 and/or other processors

esevadeniads fempdkR dsmadylaterstitathipugle SP4 ﬁ?fé@muMlMQ
&8&%%30%%%@{?&%@& ;Hﬁ&h? Lfgahﬂﬁﬁca%?es 85&1? %d%g{eﬁég%gl symbols.

rocessor ARdI 0" 0 roceéssors an
teetivt padccS04 SHsnap erdcosscQr, dénrodaltatep doaeslseg, ot ddcbde) the
t echni ques descr.i b Menor i es. 542 and 82 .ma
ditefied papbel %@@%@%@9@85&%@@ dpgrioptssminal 204 tor %@zsnalﬁ §60, and
gl‘g)ﬁmg%ko&gﬁesg E’?&fl bc\&ﬁf&ﬂer/@o%@éﬂ@psrﬁﬂe A Wréﬁﬁ% preamble (LRP)

ule termnals for data transm ssion on
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[0073] In FIG. 6, a wireless network 600 is depicted with user equipment (UE) 602,
an evolved Base Node (eNB) 604 and a mobility management entity (MME) 606. A
radio interface protocol architecture 608 can be provided according to the 3GPP radio

access network standards. The radio interface protocol 608 that utilizes a transceiver

610 has horizontal layers comprising a physical (PHY) layer 612, a data link layer 614,



628, a broadcast/nmulticast control (BMC) |ayer (not
shown), and a packet data convergence protocol (PDCP)
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efficiently on a radio interface with a relativel
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06. In_general, the set up o
data units by adding header information thereto. These data units, called protocol data
units (PDUs), are transferred to the MAC layer 624 via a logical channel 632. The RLC
layer 628 includes a RLC buffer (not shown) for storing the RLC SDUs and/or the RLC
PDUs.
[0076] The PDCP layer 630 is located above the RLC layer 628. The PDCP layer
630 is used to transmit network protocol data, such as IPv4 or IPv6, efficiently on a

radio interface with a relatively small bandwidth. For this purpose, the PDCP layer 630
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grouping 702 can include an electrical component for setting transmit power control for
a first message transmitted on physical uplink shared channel (PUSCH) based at least in
part upon the successfully transmitted RACH preamble 708. Additionally, system 700

can include a memory 720 that retains instructions for executing functions associated



For instance, |ogical grouping 802 can include an
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[0081] With reference to FIG. 10, an apparatus 1002 is provided for receiving a first

physical uplink shared channel (PUSCH) message during a Random Access (RACH)
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example, a component may be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a server and

the server can be a component. One or more components may reside within a process
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control a computer to implement the disclosed aspects. The term "article of
manufacture” (or alternatively, "computer program product") as used herein is intended
to encompass a computer program accessible from any computer-readable device,

carrier, or media. For example, computer readable media can include but are not limited



[0089] The steps of a nethod or algorithmdescribed in

connection with the enbodi nents discl osed herein nmay
wheolenisséd ed directly in hardware, in a soft waPE€r/Dsz0d/@8320

executed by a processor, or in a conbination of the

two. A software nodule may re¥ide in RAM nmenory, flash

menory, ROM nenory, EPROM nenory, EEPROM nenory,

foelaagﬂeﬁE §torefg%rdévféb§{"e g.2hak € BRN %@z@h%ma@n@@'sﬁ% Pbptlcal

ora e nmedi um known in

er orm o
éﬁw@l@rqonmetrch@e(qﬁ)d digntel werepsilipdield (DY he, m@t eard® rand flash

5 u%]tlggt, {i]%flgelszggis ga(l)rrd sctlcﬂ rga@ %1' pgf)(rel Freoé‘?‘{}?ﬁ anby ctleﬁeé(g that a carrier
bl EeEdndd aeploydiao %ﬁ@y agapietiddfatraylcbeordififgkadh 4sQhddaised in
rocessor. The processor and the storage nedi um may
g@@lﬂd@mlgr@né fecaBIigs clygfeonaomell @R in $c68iSHE 4 Retworilksweh as the Internet
er e
b i Aty T AN bl b Oy RIS TRt 8P Bhize many
mdrﬁch&dsm may be 1&1@@&9@] thikleenfigevii@uwithes «:hepeprtmg) froof tht bepe of
tili]’?scl &; enbodi nents is provided to enabl e any person
jdisc ASPCRE- art to nake or use the present

| osuy ke iR he WEHeS
\Eiviﬂ?é‘1 be rhgaf te)g?)l‘? ag%é@gc%r at%ﬁ{t hosIal gscgflible fl %ﬁnﬁ&?ﬁgﬁar t, e
anbodimenigelmeidsed heremongt bscrdeddicredirdedly en handwyreben a software

AN T Y
Blags&Me idiIrRMaashSryl ﬁaslh%eﬂl&tngM rﬁe@n EPK@)K/Fﬁeﬁl@

t he enbodi nents shown herein is to be accorded the

WEBROM g@m@éy,c,rggisﬁem bard diiks b rerhevaple dighi, @ICé%-ReQM oloAng| other

d her.ei n Vi ew Q
RN P S g Bart Aot i i gqrted o
ﬂ‘ﬁ)pr&%sSdﬂ'@h(ﬁmﬁB Eﬁﬁes&sﬁr aqcesd migenatioh ffirobt) @ndive et B&@Ehation to,
subj ect matter have been described with reference to
thevirage medwmdlnaye alernatiye, the skpepediggggapbe integral to the

e

RS Th¥ pRiooREPLRLEE e MR RRAR B0k Em A5 HHRMSIC
hag eeSSs;de(md matdemmpalehi th attetnhate, theeprot @soredd shibjte@ae medium

matter l&’g limted by the order of the bl ocks, as
WEHEeH Cﬁﬁ‘é?C‘HEE‘EHﬁnFSﬁnaluﬁ?réF@HPalor ders and/ or

foeogur r eﬂfe B)\é dx)‘??] IRt iR onf %cﬁsélés‘%ﬁ‘e%%ﬁnﬁéltsdﬁ ?hﬁ’i@é@l to enable

and ‘descr erein. I\/br eover, not al | ust
btl}opﬁrsmlasklltﬁd in dhepurt @ANdke drmpé the:mntsenihnhsmm d@lrmgs es
d|t shoul d

Reangian Bs bbb noRerindily BPEEnCodio kiR in te ar,

B Ethe 2Bk cerafigh& (Ginsd REBE R4y Bapdlitd € &thef embodiments without
manufacture to facilitate transporting and

dfrmﬁyfgefmmrﬁlge girtorveetrofdhogisdesure urpbe eregentﬂitﬁélqsenerrs not

1anrtetnld(e:£1 ?o 196 lim m%Q&J Ioat t u s %bdlmenys sﬁgwﬁ %r eel%ﬂn butllss toI bnet aecrc]éj d %he widest
nmpass a conp program accessl e from

m@‘e ub@istéxﬂ a&dﬁll'lhé pﬁﬁMpl@@ and;ﬂcwell efatur€y disaéekcd hefe(i}Dg 2] I t

shoul d be appreciated that any patent, publication,

WOPH, dils visys o e exemplary systemis described supra, methodologies that may
be implemented in accordance with the disclosed subject matter have been described
with reference to several flow diagrams. While for purposes of simplicity of
explanation, the methodologies are shown and described as a series of blocks, it is to be
understood and appreciated that the claimed subject matter is not limited by the order of

the blocks, as some blocks may occur in different orders and/or concurrently with other

blocks from what is depicted and described herein. Moreover, not all illustrated blocks



material, in whole or in part, that is said to be

i ncorporated by reference herein is incorporated
wherieiessenl y to the extent that the incorporatBdI/US2009/048320

mat eri al does not conflict with existing definitions,

statements, or other disclosw® material set forth in

this disclosure. As such, and to the extent necessary,

¢ beir&fliR8 W BntementRhd RietodoBBles H&YCHBeBESINN Additionally, it

supersedes any conflicting material incorporated

sheéd be frytheredroresirsed thanthe metladobdgiesalischwed hemintdrepamble of

bR sl P BB AP BR L LR ERER AP S Rering s

filctlodoBRLcS to mMIES! TIY 8h agi¢lCofMBdRIfAchlre SBtust@héin, is

herein, wll only be incorporated to the extent that

Héendemhia $IEepMRRISHP THBK LB AN ACCISHOLY Thop 4B gomayter-regfable

t exi St i di scl osure material.CLAIMS WHAT | S

%%%F®E§P§é9§%kﬂ%“nethod for transmt power control of

po91|r st Insnskble: gprgintsd that anypatonk, paibbcadncdreothel disclosure

durinﬁ{a random access .channel procedure on_ physical .

1

PaifashmimeeelsSr dhpihdbal ixyipio s HEL PRl Rgraice herein is
ch&ﬁy%ﬁﬁ&f h&XA MY 39hE STRHU Rt tl?é%‘éé’rg@f%'t&i thihiIUok! Bitonflict
stored on a conputer readable storage nediumto

withlesiseng défolitiow stgteaents; opehdralistlosyra matasal set foothen this

ontrol for transm.tting.a random agcess channel
R A Stchi BdR G Sxichd RegeSuey e FSEIRRSE 45 Grpjicitly set forth
B&tl sﬂﬁer‘séc&@%ﬂﬂz Eor TRV rﬁ&’t@ﬁéﬂthdc bra®d fhicfesi by RISH&. An
transmtted on phyS|c§ upl i nk shared channel based a?

metesial, on pprion thasend, thakis saiddo he isemssatedbin rrdereprediendindout
R PP e B P TR STt kb
£0ht Heddin byilldeil e bérindbibdrac Sl th ettemtthAeyon ARReaiiJedbetween that
density for transmtting on physical uplink shared
eareeited materipleangdho e stae @ﬁ‘é@%?@aﬁmﬁfher conpri sing
conpensating for a bandwi dth difference between the
random access channel preanble and physical uplink

shared channel. 4. The method of claim2, further
conprising accounting for offsets of the random access
channel preanble not applicable to transm ssion of

physi cal uplink shared channel in performng transmt
power control. 5. The nethod of claim11, further
conprising: transmitting on physical random access

channel an indication of transmt power



control used for the random access channel preanble
that was successfully received; and receiving a

W@ e@En®eEss9 power control conmand based in part RPQEDOS100%048320
i ndication of transmt power control used for the
random access channel preanbl? for physical uplink
shared channel with a random access response. 6. The
met hod of claimb5, further cqoQv§si ng receiving the
transmt power control command for the physical uplink
shared channel conprising a relative change in power
WHAT S CHARMIED I$:0r physi cal uplink shared channel
froma power spectral densityused for transm ssion of
the random access channel preanble that was
successf ul Wyméthe® toretnsnfit pdWer eoritlodaf Ofirse hi@kdgdon physical
further conprising transmtting on physical random

sksare ghnre! dwang mindeamiassess channghidasedupoiephysical random

gﬁggsr&lamb%,e&?ﬁ)\fgmgqg a nunber of retransm ssions,

ereint ansmt power control can be determ ned
bas edecmuploning aprecksfarradeypogepmipner easatabke iastfuenionsd gored on a

of the nu r of retransm.ssions. The net hod of
eqrapwrﬁea%fq qﬁ%fﬁgw%mﬁ%a%ﬂ%% fﬁl%n%la%si tive

i ndi catk@mhiQy wrhREBPHIWRD BhirdIEr HARHRMMMB GRS R nE haRA& hannel
preambl e; and transmtting a nessage portion

poamblersiufigriens Seragecatsfvhreseipt@endr ol data i ncl udi ng an

i ndependent power gain c rol.. . 9. The nethod,of clai .
o b b HesrR B ERIRUF st FireshBE oIR8 S5 oy Rafuptink
sHAEH Caah @) badedr @ GRPt ih @art@poh R hadie RRGC@ AN hadindle that was
preanbl e by receiving a random access response. 10.

WrecsvBillygecedtedel ai m 1, further conprising: managi ng
tr ansm Ssi @f), ﬁ)lfethtoa% Ic(;ﬁp‘gq”hﬁﬁl%F gﬁgﬁm%rgogﬁf&r@in%m?typower

a nedium access con ayer;

torars by dsteanindfg PphifStiedl powet kpdctrahdeneity firaanahitdng @ physical
physi cal |ayer. 11. The nmethod of claim11, further
Eﬁﬁé‘r%héieﬁghaﬁq@énsm tting a random access channel

preanmpl e aﬁ“h@nﬁﬂf@h%@'&laﬁrﬁ@?ﬁfﬂﬁer Pcﬁﬁﬁ‘ﬁshyéi%drﬁgp;ﬁglg for a

retransnitting a random access channe e at a
barelppditl differtn@nztiv¢engbevemduml ageess chammsporgebleand physical uplink
rece(iﬁ\iliflrllg 2 random access response. 12. The nethod of
dharg M%urt her conpri si ng:

4

The method of claim 2, further comprising accounting for offsets of the
random access channel preamble not applicable to transmission of physical uplink
shared channel in performing transmit power control.

5. The method of claim 1, further comprising;:

transmitting on physical random access channel an indication of transmit power
control used for the random access channel preamble that was successfully received;
and

receiving a transmit power control command based in part upon the indication of
transmit power control used for the random access channel preamble for physical uplink
shared channel with a random access response.

6. The method of claim 5, further comprising receiving the transmit power
control command for the physical uplink shared channel comprising a relative change in

power spectral density for physical uplink shared channel from a power spectral density



performng transmt power control for transmtting on
random access channel preanble on physical random

wa@ewessssshannel by increasing in equal power SPEPES20891048320

determining a relative transmt power control by

tracki ng a nunber of equal polfer steps used until the
random access channel preanble is successfully
(1899bV8shsmidionldtehdRLhASH a@ées@ El@dn'ﬁbllp%eatﬁlbl% kR fvas successfully
conprising determining the relative transmt power

wonvedl by detern1n|ng a naX|nun1transn1t pomer t hat

limts the DOVer ste he met hod

of cl&im 1TH ﬁ‘r?g Fa‘ﬂn%r T EENSH %*tr“‘nﬁm“ "E&R th?if?lcal
AeEesceha eminepthe @ffdi’&a@oﬁfof efamm p@beﬂdoaﬂglnw cROWERg a number
val ue managed by a nedi um access control | ayer;
pleicfransimipgonsy whalgin thp Ginaymit pev erotonfrek cafnrb&rﬁs;rﬁmneﬁdvaéﬁﬁi upon a

gﬁ%ﬁéﬁ&e | poRP %%Paa%&sea?'ﬁm%{‘&{‘{)‘@éhf Bﬁmbg%fer@éétﬁ&lés{bngqual
teps i n response 0 recelve
posi tRve |mﬂeﬁaﬂmdmfohnnacﬁpﬁmommﬂ@an§ random access

channel preanble; retransmtting a ndom access
chann@qcelﬁ%aﬁﬂﬂ%wgﬂnfiicagw@wééﬁcea o ?éﬁg KNdOBAGEFSS\PARINE]

?@%@%ﬂ;g&pg a relative transmt power control by
acklng a nunber of equal power steps; receiving a

p03| t tresniiticligeanesagegfori@tepitiivmgaicssdpe dammemaclalssincluding
a nel gneanble mtting on physical random

ran
gaend lﬂﬂﬂergﬁncﬂWW@ation of transnit power;

f ecei yi Ng @hé HRMDAIN cRANS! fiFdRE EGhpEPRIRBSVINRIhE pddithe:
an offset to a physical uplink shared channel” power

g}d@@tlmbf weensionyof dex rendam edeosnclane! nyeaselle by redgeying a random
K §¥nt oner of the random access channel preanble
?%§§ WS UCcessfuIIy recei ved; and setting transmt

power 1@ont Thé mfeﬂfodtdﬁelaiﬂl@furmesscag@ﬁmgansm tted on
physi cal uplink shared channel and nanaged
t r ans?ﬁal%%l%tf@#mﬁ?w fdhe pdpiacesss rv‘b@n@h@ﬁw@bleﬁy ggmedium

?h. %ﬁ%%gh?haccordance with the transmt power

con at was based in part upon the random
acc esmaﬁztgamg}&hnsmimmd)f@ltyhiaal u@ﬂaisk shiare slsfmutll by a physical layer.

rece| od o | aim 14, further
conpr | |nng%FFHWSQEFgH§&T% WetMEGF ol for the
first IRSSALE t&m&&gﬁclﬁﬁna}y&m atUPhd i SRAERS power

channel by adjusting for nolselinterference
van¢;anidons. 16. The nethod of claim 14, further

ot el duEe ¢ B oEee” SHEBREPERN cabt FRP Eggsmit power
¢80 Delesfns @R nbt kddeBling a random access response.

12.  The method of claim 1, further comprising:

performing transmit power control for transmitting on random access channel
preamble on physical random access channel by increasing in equal power steps; and

determining a relative transmit power control by tracking a number of equal
power steps used until the random access channel preamble is successfully received.

13.  The method of claim 12, further comprising determining the relative
transmit power control by determining a maximum transmit power that limits the
number of equal power steps.

14. The method of claim 1, further comprising;:



for a power offset representing a different nessage

receive sensitivity/quality requirenent. 17. The

woredlbooBssd claim 1, further conprising: accessP@yUs2009/048320

locally retained value for transmt power spectra
density used for the random a¥tess channel preanble
that was successfully received; and setting transmt

pover &ttt @@%@nﬁhcdeﬁﬁéﬁamm pﬁeaﬁlblbogmatdaﬁuhm@dsﬁm power
retai ned value 18. The net hod claim1, furt
v:fdn@magag@g bezdij medipmgceess cantpadweal path | oss on

physi cal k shared chann er eas. t ot al

cont r BY' ?mp e SRUTERY gcf%remg%nsc R Py tyngp access
padnfcll &Sﬁlcrehging Thequs fd@%r eleps hrﬁtdipdnseft@ IFAiNBE to receive a positive
conpr.i sing adjusting rel ative receive sensitivity
BltdlcﬁH%PE@PeRU@ﬁdkfﬁhea@@@@@ aggeanelannelpycasmilei cal upl i nk
shar el Ranil a AdomNEcTELAGHPhcthBlcT: & QcpBOPELkysmit power
the re Ive recelve sensitivity func P
bﬂaat one of a coverage reqU|renent target quality,

| | .ayer caqdi ng, nodul ation, si on

band\/\ﬁ?}?tﬁmn’élﬁoa PR a2y e POy Cem@ ?Pé gy a gy of equal
%ow&Hﬁ dgder conprising adjusting for different

oi se/interference levels seen for the physical random
accessccivangnel pantdet heliqahysi dalecaptiaom kf sharreddaphaarneds. channel

conput er program product for transmt power

BH of a first message on physical uplink shared
channghnsgtin g%nﬁ)hr}@i@QQQh(ﬁﬁﬁ? 8&RsSCAMRRE lan PERERRH 08 tr@fsmit power;
physi cal random access channel, conprising: at |east

one caepivingra frersiaibpewet emagd ccr@mandwlsdlgartmggam@ﬁfmtt@ﬂ physical

G R R SR LRt B RoBRER A Py i, g wansmie
poxfzérrcﬁ“tthesﬁhd&ﬁ abdtst ERHRhEIISarhlSIE tIAISE @@cassﬁqrm@b@ved and
performtransnmt power control on transmtting a

r andoPAtBREEESIE AR copFel dpmihe fistimpaseqesiansiiticd on physical

I

TR chRFRE LR ma I o SR SE R Rlcol BRI Magnel by o
ploysical fayesin acesdage withaths mahdneid poncrpdoyigd calmmgid thikt was based
shared channel, based | east in part upon the rando
Q&@é%‘&’oéﬁg%ﬁ@ﬁo%@é‘é?% Phenpppreymie it ot Secgprghily eave

2o Y00 R PR, e M BRI R
contioh fprahe arstl Um;ggc arslssrr)m{tach e phm?@d: epllmlesh@redpﬂlymerb by adjusting
fd ng%ginterference variations.

16.  The method of claim 14, further comprising setting transmit power
control for the first message transmitted on physical uplink shared channel by adjusting
for a power offset representing a different message receive sensitivity/quality
requirement.

17. The method of claim 1, further comprising:

accessing a locally retained value for transmit power spectral density used for
the random access channel preamble that was successfully received; and

setting transmit power control based at least in part upon the locally retained

value.



access channel, conprising: at |east one processor; at
| east one conputer readabl e storage nedi um storing

W@ Ipesss9 execut abl e i nstructions that, when eR€DUSEA9/048320
by the at | east one processor, inplenent conponents
conprising: neans for perforné(hg transmt power
control on transmtting a random access channel
preanpg e sghf intdit of MRind UC s@ARE lélbm;pﬁ@;iﬁg RidjusBREN®@NPartial path

for settiqr;g transmt power contro or a first message

tosaias rhy siead| uphinlp$hasddeaiianugd [whekeas heteleppvetiznnied] fompladicat random

I ecasst hiarrl]néf‘?rtt rg@Pn t“]OeS random access channel preanble
it as SlicCesst it y Pecei ved. 24. An apparatus for
transmt pPUKEe mcedatstlaiflf 1,&ufthdrSdontRBEA0R!BHnP RyiSicthdilve receive
upl i nk shared channel during a random access channel

psE Y 08 Plrpigshiasidem) aceesh deapnabandsiysisalimbink shared channel.
conpr h§i ng: ] r si.t L sical: -
r andorbnéi'accglslél nil:f{%lgcﬁc[ﬁ tc}fﬁ{a {)gﬁyvglirl%gp tﬁ%lrlglﬁﬁg%%%dr%g% ée?ﬁlnwty 5@
ﬁima?mebf atdedseont vld co@r@dbm@esagewﬂiq, phggiedl 1dyer coding,
perform ng transmt power control, on transmtting a
PRAEHE B ARERISHAAR R Wléﬁbé pyloadieea physical | ayer
for seftingnd FRASHIGE RAANA! AFHRE ERhpd Qe AiifiddnS ol BBsAMe
transmtted on physoi gal ublulﬁﬁlk s(ﬁg‘?ed gch nneg %ased
vpstintdréeremmn dowlsacce &8 tiohphysehl pnéanbtess bannelesd the physical
successf yl received. 25. The apparatus of claim 24,
V\ﬁ@ﬁ%ﬁiﬂr#ﬁhxwgl um access control layer is further for

per f opmi Ng At doRipafBr ra 2N HréRIRE FoR traRyn @ 85 REMIJALDB B0 first
sufficient power spectral density for transmtting on
plessaize an phiysigah kplatkashetrdohammee durinsa rapdemaagpess ghamgebprocedure
cIIlaf'lnswiC%§ an r%raeienS tcggznngp)ési :rql.nl,ayer is further for

oPeransah 8 68 “BENaw At R d'¥f er ence between the

r andoin 1a6:€ 668 cahgnfatadabiaidrhge MBdiupNySiigadoniltértkecutable
shared channel. 27. The apparatus of claim25, wherein
insBugiions thagl wheayexecyted by attlpast ongprogesseiy Huplggerigiomponents
o fssks.-of the random access channel preanble not

pﬁlgc )l e to transm ssion of physical uplink shared

channelfirst setpdidsoruniiorg for eausimgta gomparter copdrfarin tra8mitTiosver
apparatus of. claim 24, wherein the nmedi um.access
B! 8P tranypiftingsa @B&%@PC%PM@P%%@SF& ﬁawnbts%wzfgﬁsful

f&@igp,%access channel an indication of transmt

a second set of instructions for causing the computer to set transmit power
control for a first message transmitted on physical uplink shared channel based at least
in part upon the random access channel preamble that was successfully received.

23.  An apparatus for transmit power control of a first message on physical
uplink shared channel during a random access channel procedure on physical random
access channel, comprising:

at least one processor;

at least one computer readable storage medium storing computer executable
instructions that, when executed by the at least one processor, implement components
comprising:

means for performing transmit power control on transmitting a random access

channel preamble sufficient for successful receipt; and



power used for the random access channel preanbl e that
was successfully received; and the receiver is further
WO 2010/068869 Vi ng a transnmit power control conmanBCT/082009/048320
physi cal uplink shared channel with a random access
response based at |east in patkt upon the indication.
29. The apparatus of claim28, wherein the receiver is
furt hgkadsOtor 5@GR ¥alehiBpdwRRSAK] BPNMFst GREJALE krakRRBN En
for the physical uplink shared channel conprising a
plesrsaqai velinkivhargd chamnel based ahlsastin powapor the edndggeagcésschannel
ne fierlﬁ M access « apne{vegr eanbl e that was .
gﬁc uIVY); HEERTVeN 3 he apparatus of claim 29,

furthes copmpra ;ppara@ls ForaRsBnitipoR@r 66ntRINYS b Eiadt icARHEG N physical
access channel the indication of transmt power
et shrregyehenel dyiinge enAemtsepcssFh mﬁkmra@qﬁuges%mvswal random
m%gsedhgnﬁéwe %;{ .t power can be determ ned based

pon a prede |ne power increase as a function of the
n u nb es trafisnigt fon ﬁﬁnslsi'ttﬁigm pl3iicallfaad@ppeadeas cimnoél and phisical
28, mhereln the receiver is further for receiving a
blé)léprktﬁh@@ iCA#At i on of random access channel preanbl e
recepl iQBjveAnd the transmtter is further for
transmtting a message portion containing nessage data
or coatrediundatcass crwtmkj]aylg fanpérfdtepenaarsmifpmover cgatirel on
contr. 32. . The a s _of Ial 31, wherein the
et 4 8ndlp FHESe RRhel Bt gnithe positi ve
indic @Phﬁﬁba@iay&efﬂ@ B&thﬁ@ tr@ﬁsrﬁlhﬁoxflél%ﬁffb%ﬁ & $ipst %@EH%@ ltransmitted

preanbl e by receiving random access response
mhehﬁwénmrucssh@fed@lhamw based when Bicrandpen peedsuchenrd @sxmble that

Jol, hﬁﬁ’r dis. further for transnitting a random
% § e &f preanble at a nomnal transmt power

vaI ue2s.andTheappa2iti a0 Blairhi2ag whefotd) RMadiGAS sccedaddNGbL] layer is
Fr eanbl e at a stepped up transmt power value_ in
i ies @cHermyag tiapyait PPYer eonfrahblodstasrpg arsasiaen @ower spectral

?fe‘hsng 188 (R ?ﬁgﬁﬁg gﬁys%a?kﬂ'nﬁﬁ esein t he medium

access contr or perform ng
transpo.t p@herappnams alf ¢laim @lﬁy&_th@aﬂm rthbhmlaedclegar is further for

channel . tr 0 i ncreasi ng i n equal
%%I&lsat Ofa ap W@thﬁ%fe@ws F@Yeﬁg itRcerapdom qss ﬁEWélPl preamble

Hnﬁiasﬁgﬂegghéﬁm@pnber of equal power steps used
p ysi cal random access channel preanble is

s uc c eé’éf ul The apeeitveo. clgt 25T Mélemup&leaﬂluscaiﬂamr & fortRér, for

wh di trol further f
Rk o RS b SRR G chémsb Fegblisast EbBhic S
BRI Niord SBISHIchl PPWR Khared w@anﬁanﬁ@@ﬁfohﬂmg tiAR&Hhi¢ Bower control.
access control layer, for ggrform ng transmt power

c ont re$. foflhe amsaml& of algor Zth shderedie e gsedidmanpesss control layer is
mgor %ra ftt%:gr oenaghys%ai rangoqn 4access gﬁannglta%pnsldlcgtlon of transmit

power used for the random access channel preamble that was successfully received; and
the receiver is further for receiving a transmit power control command for
physical uplink shared channel with a random access response based at least in part
upon the indication.
29. The apparatus of claim 28, wherein the receiver is further for receiving a
transmit power control command for the physical uplink shared channel comprising a
relative change from a transmit power level used for the random access channel

preamble that was successfully received.



response to failing to receive a positive indication
of reception, for retransmtting a random access
W@ bannedsspr eanbl e at a stepped up transmt povweCT/USI00¥048320
and for determning a relative transmt power contro
by tracking a nunber of equal3%ower steps; the
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for transmitting random access channel preamble by increasing in equal power steps in

response to failing to receive a positive indication of reception, for retransmitting a
random access channel preamble at a stepped up transmit power value, and for
determining a relative transmit power control by tracking a number of equal power
steps;

the receiver is further for receiving the positive indication of reception of the
random access channel preamble;

the medium access control layer is further for transmitting an indication of

transmit power on physical random access channel;



adjusting for a partial path | oss on physical uplink

shared channel whereas total power control for
w@bosioasssd r andom access channel is for full par¢T/Usx89/048320
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poessing a locally retained value for transmit power spectral density used for the
random access channel preamble that was successfully received, and for setting transmit
power control based at least in part upon the locally retained value.

40.  The apparatus of claim 24, wherein the physical layer is further for
adjusting for a partial path loss on physical uplink shared channel whereas total power
control for physical random access channel is for full path loss.

41.  The apparatus of claim 24, wherein the physical layer is further for
adjusting for relative receive sensitivity of physical random access channel and physical
uplink shared channel.

42. The apparatus of claim 41, wherein the relative receive sensitivity is a
function of at least one of a coverage requirement, target quality, physical layer coding,

modulation, transmission bandwidth, and payload size.
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46.  The method of claim 43, further comprising determining transmit power
control command for the first message transmitted on physical uplink shared channel by
determining a sufficient power spectral density for transmitting on physical uplink
shared channel of the first message.

47.  The method of claim 43, further comprising determining transmit power
control command for the first message transmitted on physical uplink shared channel by
compensating for a bandwidth difference between the random access channel preamble
and physical uplink shared channel.

48.  The method of claim 43, further comprising determining transmit power

control command for the first message transmitted on physical uplink shared channel by



transmt power control command for a first nessage
transmtted on physical uplink shared channel based at
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transpylif£dt 8finstructions for receiving a random access channel message
containing an indication of transmit power control used for the random access channel
preamble that was successfully received; and

a fourth set of instructions for transmitting a random access response including a
transmit power control command for a first message transmitted on physical uplink
shared channel based at least in part upon a transmit power control for the random
access channel preamble that was successfully received.

52.  An apparatus for transmit power control of a first message on physical
uplink shared channel during a random access channel procedure on physical random
access channel, comprising:

at least one processor;

at least one computer readable storage medium storing computer executable
instructions that, when executed by the at least one processor, implement components

comprising:
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transmitting via the transmitter a transmit power control command for the physical
uplink shared channel comprising a relative power change from transmit power used for
the random access channel preamble that was successfully received.

55.  The apparatus of claim 54, wherein the computing platform is further for
transmitting via the transmitter a positive indication of random access channel preamble
reception; and

the receiver is further for receiving a message portion containing message data

or control data including an independent power gain control.
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56.  The apparatus of claim 53, wherein the computing platform is further for
determining transmit power control command for the first message transmitted on
physical uplink shared channel by determining a sufficient power spectral density for
transmitting on physical uplink shared channel of the first message.

57.  The apparatus of claim 54, wherein the computing platform is further for
determining transmit power control command for the first message transmitted on
physical uplink shared channel by compensating for a bandwidth difference between the
random access channel preamble and physical uplink shared channel.

58.  The apparatus of claim 53, wherein the computing platform is further for
determining transmit power control command for the first message transmitted on
physical uplink shared channel by accounting for offsets of the random access channel
preamble not applicable to transmission of physical uplink shared channel.

59.  The apparatus of claim 53, wherein the computing platform is further for
determining transmit power control command for the first message transmitted on
physical uplink shared channel by adjusting for noise/interference variations.

60.  The apparatus of claim 53, wherein the computing platform is further for
determining transmit power control command for the first message transmitted on
physical uplink shared channel by setting transmit power control for the first message
transmitted on physical uplink shared channel by adjusting for a power offset

representing a different message receive sensitivity/quality requirement.



