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BACKGROUND

Field

[0002] The present disclosure relates generally to communication and more
specifically to techniques for controlling transmission power of a first message of a
physical uplink shared channel (PUSCH) during a random access channel (RACH)

procedure.

Background

[0003] Wireless 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 wircless 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
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[0016] In yet another aspect, a computer program product is provided for receiving

a first physical uplink shared channel (PUSCH) message during a Random Access
(RACH) procedure. At least one computer readable storage medium stores computer
executable instructions that when executed by at least one processor implement
components. A first set of instructions causes a computer to receive a random access
channel (RACH) preamble. A second set of instructions causes the computer to
acknowledge successful receipt of the RACH preamble. A third set of instructions
causes the computer to receive RACH message containing an indication of transmit
power control used for the successful RACH preamble transmission. A fourth set of
instructions causes the computer to transmit a random access response (RAR) including
a transmit power control (TPC) command for a first message transmitted on physical
uplink shared channel (PUSCH) based at least in part upon a transmit power control for
the successfully received RACH preamble.

[0017) In yet an additional aspect, an apparatus is provided for receiving a first
physical uplink shared 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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groupi ngs of electrical conponents for tgansmtting a first physical
uplink shared channel (PUSCH) nessage duri ng a Random Access ( RACH)

rocedure. |ct a bl o ste
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( PUSCH) rressa%@bgqurl ng a Random Access (RACH) procedure. [0029]FIG 9
depicts a blPS agram for an apparat us havi ng rreans for
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during a Random Access ( RACE rocedur e. [ 0030] FI G 10 depicts a
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[ 0031] Tr ansktcspewenc (BRACH).r &lttagemittor acknéw ledges spécessiful dadeipt of the RACH
transm ssi Ogre%n bfe. The receiver receives RACH message containing an indication of transmit

power control used for successful RACH preamble transmission. A computing platform
transmits via the transmitter a random access response (RAR) including a transmit
power control (TPC) command for a first message transmitted on physical uplink shared
channel (PUSCH) based at least in part upon a transmit power control for the
successfully received RACH preamble.

[0019] To the accomplishment of the foregoing and related ends, one or more
aspects comprise the features hereinafter fully described and particularly pointed out in
the claims. The following description and the annexed drawings set forth in detail
certain illustrative aspects and are indicative of but a few of the various ways in which
the principles of the aspects may be employed. Other advantages and novel features
will become apparent from the following detailed description when considered in
conjunction with the drawings and the disclosed aspects are intended to include all such

aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] The features, nature, and advantages of the present disclosure will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly
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.



Physi cal Uplink Shared Channel (PUSCH) during a random access channel
(RACE) procedure. Power control adjustment for the first PUSCH
(conprise walbhmesagnnel information) transmssion is Wﬁi y
performed relat :I?Jve to the power spectral density used for glg%%%%
successful PRACH preanbl e transm ssion. 7The uplink Physical Random
Access Channel (PRACH) carries the RACE information that is
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a nunber of pppwdanidl efderarichla nmessage portion. The preanbles are a

series of tr m ssi.ons .t hat i,ncreasge in power according to.the
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maxi mumtransmt power is reached. Once the UE receives an

acknow edgeifl t hridligh depigtpp hlosk digeram ofg: qomamenigatien systase betaaeionbase
access respeREsh iPRerdin@m the eNB, it transmts the nmessage portion
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t he power c ol ] random access response nessage.
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drawi ngs. | PRES AETEARFYORACEIIRASAD) B WSr poses of expl anati on,
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To that endcommbRihd! RREREHWE BsHH0 for GV ph It Bﬁirﬁ&h%d%ﬁzﬁﬂ%l”qPUSCH)

power control (TPC) during stage 1 112 on Random Access Channe
(RACH) and ¥KsResdarpe afandomiAqessi(RAsdDarocedureni th the PH ? 108.
[0034] I n an exenpl ary depiction, the MAC 110 perforns TPC by
transmtting a random access preanble (block 116) on a Physical
Random Access Channel (PRACH) BPESAILED DESCRIPEION he eNB 104 at a

nomnal tra .t p r. level as depjgted at 117 Thi s nam.nal
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stepped up transmt tﬁower val ue in response to not. receiving a random

access respBWEE STRSFING Wil hsampirupppsher phpreanllpiig reaphedigs ghe base

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

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



eNB 104. This RAR 128 can provide information such as an assi gned
tenporary radio network tenporary identifier for UE 102 and schedul es
uplink gragh sRoids UE 102 can forward nore capability,i t1Qn.
By virtue OP nonitoring the nunber of retransm ssions V\]ﬁé]ﬂﬁﬁB%&ﬁ@
correspondi ng transmt power increases, §MAC 110 gai ns sone TPC data
114 for sharing for successful first PUSCH transm ssion. Thus in
stage 3 129, R cessful | TPC, as,.depi ct ed 130 and
transmits tﬁreah F %‘Wiﬁ %5%8%?&%’811%@%@1&8&%% e?‘%r ggﬁnsf?ﬁ)%? TEPhE
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sensi tivi ty [HB2IPRAGHIIONE eypeéts ale, nopotessribied withotfsmhtatoahd dnenge In the

vari ations a PUSCH, .and ot.her possible.re ns.
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(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



100391For instance, a starting point for cunulative power control
transmt power f(0) is set as follows: f(0) = Ppincir - 10 log] O (6)
- PO_ NISCH (D+ RA CH _ PUSCH where subtracting 10 | ogic, (6)
normal i zes the transmt power to 1 RB. I\éote that this value is later
nodi fied by 10 ogjo WPuscn (D) - , It 'should be appreciated that
whi |l e PRACH bandwi dth is fixed at 6 RBs, PUSCH bandw dth, represented
by M PUSCHgIsjepped/uy tiagsmiTpewenahisrin respongerto aohteceiivingfa rapdon aeess PUSCH

transmssion is to.tely on the PSD of PRA nd,. i .hen adj us
wcoount | ng raPRsti sm e Poplaies X st tn BEguestrbe Bl MG 110
bel ow, and s&é\a EhviceM S trhienif PSw&QREBHId e RE I 28186 feBabdhgts AREMH
access response. The first PUSCH transm ssion wll therefore use

power rel apfeses pisamhle (Blockd3drul PRACH transmi ssion: PPUSCI| (0- RA
P e o 5P 12 B IO A B B
[0041] UE beN®vilek . ThIHRAREI2S qag podviddimfddmatfioassdh 4s apcie ndd, telabofady rabive
82%1? :.]ggl b;%Qt(\jN%;Q t%?n%grsz\% i((::lgr%ﬁ{le? lfor(I}DERﬁ]%l_gndtsgl?erc]lﬁlTs ﬁgllin(l)cngrénq sg ?ht%I TrJ% %2 Icaxi S
forward more capability information. By virtue of monitoring the number of retransmissions
with corresponding transmit power increases, MAC 110 gains some TPC data 114 for
sharing for successful first PUSCH transmission. Thus in stage 3 129, the PHY 108
successfully sets TPC as depicted at 130 and transmits the first PUSCH scheduled
transmission (block 132) to the eNB 104. Thereafter, the eNB 104 transmits contention
resolution message (block 134) as stage 4 136, concluding the RACH procedure 106.
[0036] It should be appreciated that there are many other factors in determining the
transmit power that can be addressed or approximated. Advantageously, TPC can
determine power spectral density of PRACH, adjusted based on PUSCH bandwidth
relative to PRACH bandwidth (e.g., fixed at 6dB), the payload size of message 3 (which
impacts the receiver sensitivity of PUSCH in relation to the sensitivity of PRACH
reception), potential noise/interference variations between PRACH and PUSCH, and
other possible reasons.
[0037] As an alternative to relaying transmit power control data between MAC layer

110 and PHY layer 108 in UE 102 (e.g., locally retained value), the UE 102 can include

TPC data in the random access preamble 116, 120, 124, depicted as nominal transmit
power f{0) 138, first stepped up transmit power f{/) 140, and second stepped up
transmit power f{2) 142. The eNB 104 successfully receives the last one and

incorporates a transmit power control (TPC) 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 channe]l (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



mn {Pl, ,PREAMBLE RECEIVED TARGET _POWER - PL} [dBn] PPRACH where,
PmAx is the maxi mum al | owed power that depends on the UE power cl ass;

PREAVBLE REGEL VERJIARCET PO/ER i s indicated by the uppe,{cﬁf@s\gﬁ@@ﬁ%?

part of the reques PL is the downlink pathloss estim

in the HE. 12 [00421Up| i nk power controh. Uplink power control
controls the transmt power of the different uplink physi gal
channels. A cel W de. o d | ndi c t or s .exchanged over X2
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i ndi cat es PRBSsnilhﬁdweﬁnhﬁNﬁd‘ﬁﬁlétﬁﬁtﬁﬁﬂbﬁéquﬁﬂ pooeaktess (bibck abd). eﬂlgﬁat&&s
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accordi ng t QuaRmBicASP 86t en UE%nﬁ%NU NORACH hearkic T RAS¥itdAAMRIPPUSCa
for the physical uplink shared channel éPU CH) transm ssion in

subf ranel) FEPRREfUPHERSBY PPYSTAlWE (blogk R0Q)Pdpiclativ/bgispyit Kawen SaKrol ) +
Po_Pusal (1) déteﬁmﬁlvd"byaﬂ:&k r%"' tMimteDbe equal power stjgps (ﬁaﬂ)@ﬂhOS)\.M)@fﬁsmve

indication of RACH preamble reception is received (block 210). An indication of
transmit power on PRACH is encoded by transmitting a message portion containing
message data and control data including an independent power gain control (block 212).
Indicated transmit power control can be achieved, for instance, by having the MAC
layer encode this indication. A transmit power control command for PUSCH is
received with the random access response (RAR) comprising a relative power density
spectrum change from transmit power used for a preceding successful transmission of
the RACH preamble (block 214). Transmit power control is set for the first message
transmitted on physical uplink shared channel (PUSCH) and managed by a physical
(PHY) layer in accordance with the transmit power command that was based in part
upon a last successfully transmitted RACH preamble including power spectral density
(block 216). Adjustments are made to the PUSCH transmit power level for
compensating for bandwidth differences, an offset or offsets for the RACH preamble
that are not applicable to PUSCH, etc. (block 218). For example, the methodology can
further provide for adjusting for a partial path loss on PUSCH whereas total power
control for PRACH is for full path loss, for adjusting for power offset representing
different message receive sensitivity/quality requirement of PRACH and PUSCH
wherein the relative receive sensitivity is a function of a coverage requirement, target
quality, physical layer coding, modulation, transmission bandwidth, and for adjusting
for a power offset for different noise/interference levels seen by PRACH transmission
and PUSCH transmission,

[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



"MAX is the naximum al | owed power that depends on the UE power class;
mai scn (0 is the size of the PUSCH resource assignment expressed in

nunber of gSpie&sP! ocks valid for subframe i; PO—PLE%W%gﬁsszo

s paraneter conposed of the sumof a 8-bit cell specific _
conponent PO_NOMt' 1AL PIECE (/) signal ed from higher |ayers for j=0
and 1 in the range of [-126,24] dBmw th | dB resolution and a 4-bit

UE specific _co ent PO _UE PUSCH (1) nfiqure RRC for |=Q and 1
in tﬁe rangéP egggg {)@?&Y’/F‘% jf?‘i?“ieégkr“e@gi’ﬁ‘f’%& ?Cqﬁég%fe“ﬁ@séﬂwe I, duc to
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par aneter provided by higher layers;” PL is ) cga )
estimate cal@iroduaceripmty seemeBnaceeptabiey Ingeadptie PREAKsovideg (GRS with raspect

rre O\ IR B b st PRI B SR SRlng s Shaco
Transport Blothk réidem atesss saspdnsane i and NRE (0 is the nunber of

resource el ts termned as. N RE.(.1) = .PIISCH (0 N sc . N
sULynmb for i‘@gﬂf ra(%er lﬂSane, as%.rtmg point %or)cumulzatwe power cg)ntrol transmit power

S(0) is set as follows:
J(O)=Pppacy —1010g10(6)~ Fo_ puscu () +Sracr_pusch
where
subtracting 10log;o(6) normalizes the transmit power to 1 RB. Note that this
value is later modified by 10log,o (M pyscrr () ; It should be appreciated that while
PRACH bandwidth is fixed at 6 RBs, PUSCH bandwidth, represented by M_PUSCH(1)

may vary. The transmit power control of the first PUSCH transmission is to rely on the
PSD of PRACH, and is then adjusted accounting for bandwidth difference.

Porycy 18 defined as provided below; and

Sracr_pusca 18 the TPC command included in the random access response.
The first PUSCH transmission will therefore use power relative to the successful
PRACH transmission:
Ppyscu (D) = min{Pyiax, 1010810 (M pyscr (1) + @+ PL+ Aqp (D + Ppacyr —1010810(6) + Spacr_ pusca
[0040] PHYSICAL RANDOM ACCESS CHANNEL.
[0041] UE behavior. The setting of the UE Transmit power Py, for the physical
random access channel (PRACH) transmission in subframe 7 is defined by:

Pyncy = min{Py,y, PREAMBLE _RECEIVED _TARGET _ POWER — PL} [dBm]

where,
Puax 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.



13 [0045]PUS CH is a HE specific correction value, also referred to
as a TPC command and is included in PDCCH wth DCl format O or

jointly c ] ther TPC conmands in PDCCH with DCl t@? 3A.
The curreﬁ?ﬁggg@%hggmr control adjustnent state is gi \}’e({??@&}g 81320
which is defined by: f =JO-@2+ puscH(i - KPUSCH > 1, if
(*) represents accunul ati on, where the value of KpuscH is given by:

For FDD, K P = 4. For TDD UL confiqurations 1-6, lcon.is given
in Table 1 t@ﬁ%i/_\{r a%m%(@lp wﬁf?“%ﬁi‘ kalb"%rﬂol h?‘g‘%ﬁogwnﬁf’lsl{h?)‘?‘?"éﬁtfo’?’%r e
latter appl itiesdifftvent phiak PhSEE! tHaBRds 4 SEI0Widdbvetbdd iadBatd: @01) i§ ekéhan%eﬁl

e

schedul ed with DCCH of DCI format Q i.n which the second bit of
UL i ndex i s C¥EX2 fiﬁﬂéﬁﬁ\fﬁ | go¥EFTt OB A ipirRtion PUdss-Fachanesap¥i ‘ohindicates

given in TABRBIhat THENbEBAhEIIN: 116 Gud S5 6l edie DRSGRY B P bd MRl 0
and a PDCCH of DCI format 3/3A in every subfrane except en 1n DRX

[ 0047] CLPUSEHstive dpintesreel) inferbengie wher e no TPC conmand is decoded or
GpuscH (B ademhl ate S e eg e B AR B th DOl format 0 are
[-1, 0, 1, 20044] With regard to UE behavior according to some aspects, the setting of the UE
Transmit power Poygoy for the physical uplink shared channel (PUSCH) transmission in
subframe 7 (i >1) is defined by
Fpuscu(?) = min{Pyax, 1010gyo (Mpuscr () + Ro_puscul) +a-PL+Amp(D) + £(D)}

[dBm], where,
Pvax is the maximum allowed power that depends on the UE power class;

Mrusen() is the size of the PUSCH resource assignment expressed in number

of resource blocks valid for subframe 7,
Fo puscn () g 5 parameter composed of the sum of a 8-bit cell specific

nominal component Fo_vommar_ruscr (/) signaled from higher layers for /=0 and / in the

range of [-126,24] dBm with 1dB resolution and a 4-bit UE specific component

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

a<{0,04,0506,0.7,08,0.9,1} is a 3-bit cell specific parameter provided by

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

Ap(i) =10Togo (27O Es _p) for K5 =123 314 0 for Ks =0 where %5 is a cell

specific parameter given by RRC;

MPR(iy = TBS(i)/ N gz (1) TBS (i)

where is the Transport Block Size for subframe

iand VRE® i the number of resource elements determined as

NRE (!) = ZMPUSCH (I)NSI?:B N:}J}]']b for Subfl‘ame i.



10049] The apuscu dB accunul at ed val ues signaled on PDCCH with DC
format 3/3A are one of[-1, 1] or [-1, O, 1, 3] as sem -statically

configure_cli_g zoﬂli/(ﬂgh% | ayers. [0050] If UE has reached WQ%};,

positive commands shall not be accurnul ated. 100511

reached m ni mrum power, negative TPC compands shall not be

accunul ated. [0052] HE shall reset accunul ation (a) at cell-change;
(b) when enteri ngllgavi ng RRC active state; (c) when an absolute TPC
command i s rems) ved; Ui )s atiBRpdoifidcoreGd Wajue, hlso febeRVE@ K a BPU cé8inand

when the HE P,.[0Q53]f. = i Cll1> 1, if f(*) represents
current absﬁpﬁﬁénaﬁﬁﬁé“PD%&%Pknhiﬁﬁﬁgmgﬁﬂ§%FMWB”NdﬁU€@£Wﬂﬁb$P§ignaled
on PDCCH wi tchmbfahd§ ArFIRECH walh SCfrh AT A. ThHEKRHSGRPUSCH power Eiroral ue
of1 (pun : for FDD, K PUSCH = 4; for TDD UL/DL configurations 1-6,

KpUscff is grinsinenhstatai giver byaf(a whieh Soefingd/tot configuration 0 is
given by 14 mhether.g@glﬁu nggsm sion ip subframe 2 or 7 is
schedul ed with a PDOBA’SF BEoseei s, in ki L tehreseeavnumiiation fvhtdee

UL index is 1 KP =.7. _ t her_ P i ssions .
KPUSCH i s gitgegﬁal‘?n°%ﬁlslg&f]‘g‘6{3%°’iﬁlgbs Bre Sernol BEA%, SrggRtions
signal ed on 1BDGEH wiit BivBCn T PhelOw AR for TDD UL/DL configuration 0, X py0y, = 7.

The latter applies when the PUSCH transmission in subframe 2 or 7 is scheduled with a

PDCCH of DCI format 0 in which the second bit of the UL index is set.

[0046] For all other PUSCH transmissions, K ruscn is given in TABLE 1. The UE
attempts to decode a PDCCH of DCT format 0 and a PDCCH of DCI format 3/3A in

every subframe except when in DRX.

[0047] Spuscn =0 dB for a subframe where no TPC command is decoded or where

DRX occurs or { is not an uplink subframe in TDD.

[0048] The Spyscy dB accumulated values signaled on PDCCH with DCI format 0
are [-1, 0, 1, 3].

[0049] The Spyscy dB accumulated values signaled on PDCCH with DCT format
3/3A are one of [-1, 1] or [-1, 0, 1, 3] as semi-statically configured by higher layers.
[0050] If UE has reached maximum power, positive TPC commands shall not be
accurmulated,

[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; (¢) when an absolute TPC command is received; (d) when

Py uk_puscn () 18 received; and (e) when the UE (re)synchronizes.

[0053] J @) = Spyscn (i~ Kpusen ) yix1,i1f I represents current absolute value
where Spygen (i — K pusew ) Was signaled on PDCCH with DCI format 0 on

subframe i — Kpyscy

The value of K, 5, : for FDD, Kpysey = 4; for TDD UL/DL configurations

1-6, Kpysen is given in TABLE 1; and for TDD UL/DL configuration 0 is given by



[-4, -1, 1, 4]. f.(i) =f (i -1) for a subframe where no PDCCH wi th
DCl format O is decoded or where DRX occurs or i is not an uplink

subframe i ) ¥) type (accumul ation or current absg ﬁ’ s a UE
speci fic p‘gﬁ)-al;%{oggrsg% hat i s given by RRC. For both typesp(%i[‘tr}ﬁ 49048320

(accumul ation or current absolute) the figrst value is set as follows:
f (1) = PpRAcy - 10logio (6) Po_ POCH (.9%9 5 RACH _PUSCH 11.11"e g u

RAUH _PUSCH cq djnpdicated.i n t.he rando cess .respopse. T

L/ DL conf | GUFIRT B U oPT EAvEiiRpar Syorager o 73 gehediled RR S PCCHTof
DCI format 0 in which the second bit of the UL index is set, K pysc; = 7 and for all other
PUSCH transmissions, K ;g is given in TABLE 1.

[0054] The Spyscp dB absolute values signaled on PDCCH with DCI format 0 are

[4,-1,1,4). /@=SU-Dfor a subframe where no PDCCH with DCI format 0 is
decoded or where DRX occurs or 7 is not an uplink subframe in TDD. 7 type

(accumulation or current absolute) is a UE specific parameter that is given by RRC. For

both types of f(*) (accumulation or current absolute) the first value is set as follows:

]. =P - 6 —P T ] .
SO = Ppracr —1010810(6) - Fo_puscr (/) + Sracer _pusce where Sxace pusca is the TPC

command indicated in the random access response.

TDD UL/DL subframe number i
Configuration 0l1(2]3[4]|5]|6]7({8]|9
0 -l-16|7(4|-]-1617|4
1 -l-16|4]-|-1-]16]4]-
2 =l -14l-1---14]|-]-
3 -l -141414]-1-({-|-]-
4 -l -14l4)--1-]-]-]-
5 -4 - - -]-]-
6 - -7 - - T
Table 1: K puscn for TDD configuration 0-6.
[06055] POWER HEADROOM. The UE power headroom PH valid for subframe ;
is defined by

PH (1) = Py — 1010814 (M pyscys () + Py posen () +@ - PL+ A (TF (D) + £ (1) }1dB]

where, Byax » Mpuscu())» Po pusen ()» @, PL, A (TF(@))and (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.
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[0056] In the example shown in FIG. 3, base stations 310a, 310b and 310c may be
macro base stations for macro cells 302a, 302b and 302¢, respectively. Base station
310x may be a pico base station for a pico cell 302x communicating with terminal 320x.
Bage station 310y may be a femto base station for a femto cell 302y communicating
with terminal 320y. Although not shown in FIG. 3 for simplicity, the macro cells may
overlap at the edges. The pico and femto cells may be located within the macro cells (as
shown in FIG. 3) or may overlap with macro cells and/or other cells.

[0057] Wireless network 300 may also include relay stations, e.g., a relay station
310z that communicates with terminal 320z. A relay station is a station that receives a
transmission of data and/or other information from an upstream station and sends a
transmission of the data and/or other information to a downstream station. The
upstream station may be a base station, another relay station, or a terminal. The
downstream station may be a terminal, another relay station, or a base station. A relay
station may also be a terminal that relays transmissions for other terminals. A relay
station may transmit and/or receive low reuse preambles. For example, a relay station
may transmit a low reuse preamble in similar manner as a pico base station and may
receive low reuse preambles in similar manner as a terminal.

[0058] A network or system controller 330 may couple to a set of base stations and
provide coordination and control for these base stations. Network controller 330 may
be a single network entity or a collection of network entities. Network controller 330
may communicate with base stations 310a-310c¢ via a backhaul. Backhaul network
communication 334 can facilitate point-to-point communication between base stations
310a-310c cmploying such a distributed architecture. Base stations 310a-310¢ may also
communicate with one another, e.g., directly or indirectly via wireless or wireline
backhaul.

[0059] Wireless network 300 may be a homogeneous network that includes only
macro base stations (not shown in FIG. 3). Wireless network 300 may also be a
heterogeneous network that includes base stations of different types, e.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
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femto base stations may have a low transmit power level (e.g., 3 Watts). The techniques
described herein may be used for homogeneous and heterogencous networks.

[0060] Terminals 320 may be dispersed throughout wireless network 300, and each
terminal may be stationary or mobile. A terminal may also be refeired to as an access
terminal (AT), a mobile station (MS), user equipment (UE), a subscriber unit, a station,
etc. A terminal may be a cellular phone, a personal digital assistant (PDA), a wireless
modem, a wireless communication device, a handheld device, a laptop computer, a
cordless phone, a wireless local loop (WLL) station, etc. A terminal may communicate
with a base station via the downlink and uplink. The downlink {or forward link) refers
to the communication link from the base station to the terminal, and the uplink (or
reverse link) refers to the communication link from the terminal to the base station.
[0061] A terminal may be able to communicate with macro base stations, pico base
stations, femto base stations, and/or other types of base stations. In FIG. 3, a solid line
with double arrows indicates desired transmissions between a terminal and a serving
base station, which is a base station designated to serve the terminal on the downlink
and/or uplink. A dashed line with double arrows indicates interfering transmissions
between a terminal and a base station. An interfering base station is a base station
causing interference to a terminal on the downlink and/or observing interference from
the terminal on the uplink,

[0062] Wireless network 300 may support synchronous or asynchronous operation.
For synchronous operation, the base stations may have the same frame timing, and
transmissions from different base stations may be aligned in time. For asynchronous
operation, the base stations may have different frame timing, and transmissions from
different base stations may not be aligned in time. Asynchronous operation may be
more common for pico and femto base stations, which may be deployed indoors and
may not have access to a synchronizing source such as the Global Positioning System
(GPS).

[0063] In one aspect, to improve system capacity, the coverage area 302a, 302b, or
302c¢ corresponding to a respective base station 310a-310c¢ can be partitioned into
multiple smaller areas (e.g., areas 304a, 304b, and 304c¢). Each of the smaller areas
304a, 304b, and 304c can be served by a respective base transceiver subsystem (BTS,
not shown). As used herein and gencrally 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
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example, sectors 304a, 304b, 304c¢ in a cell 302a, 302b, 302¢ can be formed by groups
of antennas (not shown) at base station 310a, where each group of antennas is
responsible for communication with terminals 320 in a portion of the cell 302a, 302b, or
302c. For example, a base station 310a serving cell 302a can have a first antenna group
corresponding to sector 304a, a second antenna group corresponding to sector 304b, and
a third antenna group corresponding to sector 304¢. However, it should be appreciated
that the various aspects disclosed herein can be used in a system having sectorized
and/or unsectorized cells. Further, it should be appreciated that all suitable wireless
communication networks having any number of sectorized and/or unsectorized cells are
intended to fall within the scope of the hereto appended claims. For simplicity, the term
"base station" as used herein can refer both to a station that serves a sector as well as a
station that serves a cell. It should be appreciated that as used herein, a downlink sector
in a disjoint link scenario is a neighbor sector. While the following description generally
relates to a system in which each terminal communicates with one serving access point
for simplicity, it should be appreciated that terminals can communicate with any number
of serving access points.

[0064] Referring to FIG. 4, a multiple access wireless communication system
according to one aspect is illustrated. An access point (AP) 400 includes multiple
antenna groups, one including 404 and 406, another including 408 and 410, and an
additional including 412 and 414, In FIG. 4, only two antennas are shown for each
antenna group, however, more or fewer antennas may be utilized for each antenna
group. Access terminal (AT) 416 is in communication with antennas 412 and 414,
where antennas 412 and 414 transmit information to access terminal 416 over forward
link 420 and receive information from access terminal 416 over reverse link 418.
Access terminal 422 is in communication with antennas 406 and 408, where antennas
406 and 408 transmit information to access terminal 422 over forward link 426 and
receive information from access terminal 422 over reverse link 424. In a FDD system,
communication links 418, 420, 424 and 426 may use 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
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groups each are designed to communicate to access terminals in a sector, of the areas
covered by access point 400.

[0066] In communication over forward links 420 and 426, the transmitting antennas
of access point 400 utilize beamforming in order to improve the signal-to-noise ratio of
forward links for the different access terminals 416 and 422. Also, an access point
using beamforming to transmit to access terminals scattered randomly through its
coverage causes less interference to access terminals in neighboring cells than an access
point transmitting through a single antenna to all of its access terminals.

[0067] An access point may be a fixed station used for communicating with the
terminals and may also be referred to as an access point, a Node B, or some other
terminology. An access terminal may also be called user equipment (UE), a wireless
communication device, terminal, or some other terminology.

[0068] FIG. 5 shows a block diagram of a design of a communication system 500
between a base station 502 and a terminal 504, which may be one of the base stations
and one of the terminals in FIG. 1. Base station 502 may be equipped with TX
antennas 534a through 534t, and terminal 504 may be equipped with RX antennas 552a
through 552r, where in general T>1 and R >1.

[0069] At base station 502, a transmit processor 520 may receive traffic data from a
data source 512 and messages from a controller/processor 540. Transmit processor 520
may process (e.g., encoding, interleaving, and modulating) the traffic data and messages
and provide data symbols and control symbols, respectively. Transmit processor 520
may also generate pilot symbols and data symbols for a low reuse preamble and pilot
symbols for other pilots and/or reference signals. A transmit (TX) multiple-input
multiple-output (MIMO) processor 530 may perform spatial processing (e.g.,
precoding) on the data symbols, the control symbols, and/or the pilot symbols, if
applicable, and may provide T output symbol streams to T modulators (MODs) 532a
through 532t. Each modulator 532 may process a respective output symbol stream
(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
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(DEMODs) 554a through 554, respectively. Each demodulator 554 may condition
(e.g., filter, amplify, downconvert, and digitize) a respective received signal to obtain
input samples. Each demodulator 554 may further process the input samples (e.g., for
OFDM, SC-FDM, etc.) to obtain received symbols. A MIMO detector 556 may obtain
received symbols from all R demodulators 554a through 554r, perform MIMO
detection on the received symbols if applicable, and provide detected symbols. A
receive processor 558 may process (e.g., demodulate, deinterleave, and decode) the
detected symbols, provide decoded traffic data for terminal 504 to a data sink 560, and
provide decoded messages to a controller/processor 580. A low reuse preamble (LRP)
processor 584 may detect low reuse preambles from base stations and provide
information for detected base stations or cells to controller/processor 580.

[0071] On the uplink, at terminal 504, a transmit processor 564 may receive and
process traffic data from a data source 562 and messages from controller/processor 580.
The symbols from transmit processor 564 may be precoded by a TX MIMO processor
568 if applicable, further processed by modulators 554a through 554r, and transmitted
to base station 502. At base station 502, the uplink signals from terminal 504 may be
received by antennas 534, processed by demodulators 532, detected by a MIMO
detector 536 if applicable, and further processed by a receive data processor 538 to
obtain the decoded packets and messages transmitted by terminal 504 for providing to a
data sink 539.

(0072] Controllers/processors 540 and 580 may direct the operation at base station
502 and terminal 504, respectively. Processor 540 and/or other processors and modules
at base station 502 may perform or direct processes for the techniques described herein.
Processor 580 and/or other processors and modules at terminal 504 may perform or
direct processes for the techniques described herein. Memories 542 and 582 may store
data and program codes for base station 502 and terminal 504, respectively. A
scheduler 544 may schedule terminals for data transmission on the downlink and/or
uplink and may provide resource grants for the scheduled terminals.

[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,
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and a network layer 616, and has planes comprising a user plane (U-plane) 618 for
transmitting user data and a control plane (C-plane) 620 for transmitting control
information. The user plane 618 is a region that handles traffic information with the
user, such as voice or Internet protocol (IP) packets. The control plane 620 is a region
that handles control information for an interface with a network, maintenance and
management of a cali, and the like.

[0074] The protocol layer 1 (L1) 612, namely, the physical layer (PHY),
communicates downwardly via physical channels 622 with transceiver 610. The
physical layer 612 is connected to an upper layer called a medium access control
(MAC) layer 624 of layer 2 (L2) 614, via a transport channel 626 to provide an
information transfer service to an upper layer by using various radio transmission
techniques. The second layer (L2) 614 further includes a radio link control (RLC) layer
628, a broadcast/multicast control (BMC) layer (not shown), and a packet data
convergence protocol (PDCP) layer 630. The MAC layer 624 handles mapping
between logical channels 632 and transport channels 626 and provides allocation of the
MAC parameters for allocation and re-allocation of radio resources. The MAC layer
624 is connected to the upper layer called the radio link control (RLC) layer 628, via the
logical channels 632. Various logical channels are provided according to the type of
information transmitted. The MAC layer 624 is conmected to the physical layer 612 by
transport channels 626 and can be divided into sub-layers, and in particular supports in
the uplink the Random Access Channel (RACH).

[0075) The RLC layer 628, depending on the RLC mode of operation, supports
reliable data transmissions and performs segmentation and concatenation on a plurality
of RLC service data units (SDUs) delivered from an upper layer. When the RLC layer
628 receives the RLC SDUs from the upper layer, the RLC layer adjusts the size of each
RLC SDU in an appropriate manner based upon processing capacity, and then creates
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 RL.C 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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can include a memory 720 that retains instructions for executing functions associated
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syst em capaend ot mdrbef eloseicAgempsats302a,8180abexiatwidd2mecsoRs28p0ndi ng
to a respective base station 310a-310c can be partitioned into

mul tiple snP$8r af¥iffsrefaenge to Kl ds anppparatuo3 is preyidsd i franmigting g
the smal | er figf BRRicA0MNnk 30404 c1RRRkI %ﬁéﬁcﬁ?&egﬁg@ﬁﬁgﬁg% xﬁ%d@mm& ctive

base transceiver subsystem (BTS, not shown). _ rein an
general | y i RAGRE) prosedurdsMeans 4 greprovideddanparoimmgttensmiBSvarvdhioel dnt s

coverage ar g {AeRERAAoRcEAE CARMGKACH) UL LBt R TR hSeckiggd- 10

one
receipt. Means 906 are provided for receiving a random access response. Means 908

are provided 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.

[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)



17 exanpl e, sectors 304a, 304b, 304c in a cell 302a, 302b, 302c can
be fornmed by groups of antennas (not shown) at base station 310a,
wher e eac gantennas is responsible for connun

t erm nal sk\gg(%wlﬁn % portion of the cell 302a, 302b, S@é‘b&@g\(&éﬂo
exanpl e, a base station 310a serving cebg 302a can have a first
antenna group corresponding to sector 304a, a second antenna group

correspondi ng. t S€ hird_ant enn rou orr i ng
Lo sector someefugailsats 8 BRfaRLbP KsEn B SRR s BRI ID

aspect s di selambit. Meais Ilﬂﬁﬁadirelpﬁ)vufeddoﬂ a&kﬁovﬂy@gneg@ddaéssﬂﬂgresaﬁttdiﬁthCH
and/ or unsect orgtbiee%cel Hmdeurthe it shaquld be _appreciated that all

sui tabl e w PE? ¥F previfed o resivng # R CEhinctragprantagping an
sectorized anfida@bn uﬂﬁﬁeﬁ@trddoméc&ﬁdol Sse6r subleSipGiatiata ﬁr@alrﬂblé/\erédainﬁbsfohe
scope of the hereto appended clainms. For sinplicity, the term"base
station" asMreedlHdrase propiiad farftepspiging & rendons aegessapspohset (RAOR) viesduding a
sector as

appr eci at e\cll\@ljtalrlls(f{tf?i §%§Neztscg%ﬂrﬁgﬁe¢f]éonﬁﬁ£ é?ﬁ Jggsé %%tr%%&g{ eglogﬁ)g Sl?al
scenario i suahrdfeﬂhgnd@hdrml:&%}SCP%aL@l attmsthmbtmupcmga trnsmitipotvieneontrol for
generally r ' each term nal conmmuni cates

w th one serﬁ%/elsgr%gceg}c@ls%e%%g?ae@xrglrprgq fici ty, it should be

appr eci at ed[toBzjt t aﬂmen@ﬂ s‘kllbﬁmhe:ﬁﬂwuﬂtl@aﬂ@stmd thatdnforfstiEemd @fgnsIe kidky Ng
access poi nb ?&Fé Ref erri g,\ 4, a multiple access wrel ess
comuni cat i 8A* YRS VLaHe'%fﬁ’ differrat fechnologigs pad techaiguesafor
access poi Nexdniiid, dﬁ&olrﬂsﬂ@dtﬂéqﬁomahwhﬁ'omhs@ Q%ngfsolﬂﬁssyiﬂ:f&% hifdrgdi ng
404 and 406, anot her |nclud|ng 408 and 410, and an addi'ti onal

i ncl udi ng 4@t By bgeferengsd Hirenghout e phovelsscaintienmay bareprastrsehby or
each antenn e
For each: ant2uEetBunCRL i ElromiloRs Mo ko RE SERSBER e Sotthl SUBFY,
W t h ant ennasrtidle® oaadly mﬂbmafttwrtberaﬁt ennas 412 and 414 transmt

i nfornati on acc s ver for link 4 nd receive
i nf or mat i on[@%m ac tsg’l f;ﬁvﬁﬁﬁ%ﬂﬁ %RP@‘?CW t&%wl‘ri‘or‘l’ﬁ%ﬁfgatwﬁé‘&%%%
term nal 42Bloks, mdﬁlemmﬁmcsahmdm oMithi seps @@Bﬂl&edét%orﬂﬁatldﬁ&th waer e

ant ennas 406 E‘%g 408 trans information to access term nal 422 over
mjodmenty dpseloss r?l%flw Raimprmentethsdedroricthardyara compyter

forward |ink
over rever seftvidi oft 8dmbinBtichsoPBbRY B QB CRNTHA tﬁatmtefeh&ﬂg@mhéﬂo@ 420,
424 and 426_may use different frequenci és for comunicatl on.

exanpl e, f obgtdvare|andgofvpge neyiousidlugragive ﬁ@nmnts;té@pk@mgdlﬂ@emrmﬁatand
used by rev 4 f /

area i n whi SRy Bt ol e o M PR ARG Bhethl g
as a sector flmt:tlmmhtyazsuaplsmpmmhas hdrdwarlaeraﬁmm&depalrdsexpnmthel;ﬁrtg:ntwps
each are desjgned to conmuni cat.e t.o ac mnals | ect or

the areas coQ}’gllp%tbonbandéig%gggorﬁgFlﬁp 5 PB%E%C]VFW l@ﬁﬁﬁ‘ﬂnﬁﬁ@?qs%ﬂs%%‘ﬁy
forward |i nisplddéntaitcdedefoedifid@tibhae M dabyingwayy BNERE peificAeESpHicRABhNT
400 utilize, beanformng in order tq inprove the signal-to-noise ratio
of forvard PHIHRS FEHepeEndeasiant shauldaeh bs BimiagH 4 eereing goparare from
Al so, an acgle%@oﬂgqgfmeﬁ&eﬂgdlmmeorm ng to transmt to access
termnals scattered randonly through its coverage causes |ess

i nterferencl0849 acdedscd @rthﬁsﬁawlyiatlw,ﬁmtgmﬁd‘lcbmgomt’L‘§n@¢\éﬁ1’ fystantemd
poi nt trans al | its access
Porm nal o PSO55 Tk RahaMED SSaol BRLEINR bih cludinglbBeCE Ty
comuni cat i crgnlyihetttmntdﬁhaltdwam amalseftwam} Joftyvasd, Sﬂsolﬁ@vat"ﬁflekéaﬁdoﬁ OF@sS an
access p0|nt

her y. An access term nal
may al so be @mﬁleea CB@B?‘I@&E § gg%%te@ge%gmﬁ??ﬁﬁiﬂ’ﬁr@é’tnl %n
devi ce, ter pioBakor, §prosesisr, @ﬁb@écttﬁfeﬁeﬂﬁﬂﬂg)ﬁ thie &K ESfon 2 HHSWE, &

bl ock di agram of a design of a_conmunicatjon system 500
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



bet ween a base station 502 and a term nal 504, which may be one of

t he base stations and one of the termnals in FIG 1. Base station
502 may bew§ bﬂo gs 9V\,ith TX ant ennas 534a t hrough 534t, and term nal
504 may be % @g with RX antennas 552a through 552r ,PGRE2R09/048320
general T 1 and R 1. [0069] At base stathgn 502, a transmt processor
520 may receive traffic data froma data source 512 and nessages from

a controller/processor. 540. Transmt processor 520 may process (e.dg.,
encodi ng, i ﬁP@PT @Wﬁﬁ&?xeah@wg&wampﬂgf)ﬂt F}%%‘E fospized og ons corppnteFEad g e s

and provi de deaikuteiEbiden (R 8r BBRLdoRlputydTbol s, respectively. Transmit
processor 520 may al so generate pil ot synbols and data synbols for a

| ow reuse pl®8dbi e Hisavgl ["templansofs gsqddierain Heneqpi seoRe st eswmple,
reference sigRaks o ﬁluts{rﬁfb%mz%,u (a%-rﬁgct " egl*]gﬂ lascl B erdH l(lg:e “&eﬁbﬁ%}”qy ot

(M M) processor 530 may perform spatial® processing g., precoding)
on t he dat anssassolsto beleenstiond roprefeymth of sivasaghons ovdnethpi haptcts yndrsigss.

i f applicabl and ovide.T. out put s ol strea oT.

nodul at or s ) Ea‘%au%%péﬁéwlg%%?@&gggﬁxg%‘a'ﬁuf’gﬁyﬁ'iﬁmg??ttHﬁ'}f"fﬁ%@ss a
respective autmpetofsymportenst mediley, endihe liker It QFOVe udderstthd arltpplectaed
obtain an out pyt sanple streamE th Hg,dul ator 532 may further process
(e.g., conv HF(Y aﬂa‘g‘lsﬁﬁ?m%%ﬁl@’, epfigifignal compongais JROGHES) cteramdins Myt

sanpl e streapt hou@DiRbMh@cHRYkABknSdulRdte, dlscHQMN H ddn&IHBRANMi® thd OM
nodul at ors 532a thr ou%h 532t may be transmitted via T antennas 534a

t hrough 534figuicespeempination off theseapreaghss mian also Bonsedadhe merim:s BgRats

and My pr 0ol e ARer ) (R AR Gl e RTe LR B RpEA A

t hr ough 554tquch egpadisplel tpchnBlgies dedodmbadeand Sbvbomaitypointhrfabeasn (e. g. ,
filter, anmplif downconvert. and digiti respective received
signal to OEE( %1%4%&:? %%IF b g%m%ﬁs E%C?Udgﬁgwgﬂtgﬁég%ﬁg’ﬁ’&ﬁ %@Eh?‘?ﬂ?n?‘ﬁ?}foﬁ‘%
process t hepemsgiil dighaiplsisate (RDAs)f fid cBPMectBburid-@Mices béth wited 20 Wadelbss.
recei ved syg@P ls. A I\/étg/o detector 556 may obtain received synbols
fromall R Hldu RN ‘taFfP\ﬁUg‘HS@S‘E? logisal tlatkh mPdsiwtdeditctn on
t he recei vedeyRthSohdecBiPvits 8l efbofitbnRr 336! @tllﬁl&«giﬁ%dazrq)e%ﬁﬂémeﬁted%r

recei ve processor 558 may process (e.g., denodul ate, i ntefl eave,
and decode) Perfamgd pebrassnehmpese ppcesspre disiebtignrl proa¢ssor(DFR),anf or
term nal 50 E : V| o

controf 1 er  SPogelrttaaE eI ARIOLL ABRTRHRIR BIEHRE, W
may det ect bostherqusgrapmebletibgis ddviamibasie gateat kramsstaridgiprdiscrdehardware
information for detected base stations or cells to T
control | er/ STOREEREOTEEY ."0’?@‘6%“%&6"?@6&}&?@2 perfprny the fimgtipnsgigsoribed
transmit prhaeasArgeh@d pryost pRetder ANdhdd MTRSodckdl [Hu inkdé Altdrkh AR Ahe
data source 562 and nmessages from controller/processor 580. The
symbol s f r oROPTSIPISTRI DeAy Car e iond pragassor, goriolen querogpirallanonatain
processor 5@fclihe, 20PLEGIR fay A4 HeNfpleRRE 38 § oiniRAUrAb S %ﬁfé i

t hr ough 554r,cz;n% transm tteyd to bage set ation %OZI.Ii1 At Lﬁbggebgt% |glr$es’
502, the upf&nk cempialian gfraddSR end¥ miskopsoetssens (eralityoéimiadpiogessers,amanas
534, proces p : L oGt b det ect or 536
if appli cab?@?lo%}rﬁrggﬁ%ﬁ%r Sglﬁ g% ssgagﬁéﬁg [?%c%%{?i%r %ﬂa){M'th%rrsggessor 538
to obtain tbefgestided packets and nessages transmtted by term nal

504 for pro%hg%’ng rFonfEa dat a.si nk 539. ‘{0072] Cont r.ol l?ers/Qroces or,s

540 and 580 di FEEPCTPIRES: Bi5ENS Pf BRI gt berimBlmspisd an e MeEof nal
504, respechppaeis, oﬂr@ﬂesﬁﬁlﬁmﬁ‘é&u@ﬂ%g"staﬂ&dﬂ@fyro@fa@ﬁﬁﬁ? hForginkBehy es
at base station 502 maé]#performor direct processes for the

t echni ques @é@ﬁﬂqeﬁé‘bprﬁ EisaftvprotBaae. haghvasm ar ary womdtation deeessr s
and modul escdtisol LT SHp TRRT §905505 G 5l REFORRERZ  of the

techni ques described herein. Menories 54 582 may store data and
progr am cod@gnyfegtuigh e aliermetivsly, SOt pragram peiduBtihs useklpedt isvieteydedA

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



an evol ved Base Node (eNB) 604 and a nobility managenent entity (MVE)
606. A radio interface protocol architecture 608 can be provided
accordi ng P radi o access network standards. T I
interface %@ot @208%9508 that utilizes a transceiver 610 é@éﬁﬁg‘}}%ﬂ%? al
| ayers conprising a physical (PHY) |ayepns612, a data |link |ayer 614,
20 and a network |layer 616, and has planes conprising a user plane
(U-plane) 618 for Ir nsm tin r d aand control an .
(bl ane) osorrarettPRRER Rt oo ferisiy APePrdes et abion. anisele
618 is a redgiiska (4. @aéon’ilﬁeﬂlhﬁé(ctl))acﬂl@itﬂ vbﬂfatﬂé ARk iOWDM. HhsrhdtEcabdsChind B4R D

as voice or Int erg r ot ocol (t ‘I;’)ZD ackets. The control plane 620 is
a region t hARempIndpdecsdeae £HH: stg itigally Brsh%dbm@rq%@ thptarragier

net wor k, maiyieRasEe JqBHa § |
[ 0074] The protocol | argﬁelgy (Liﬂ?)ﬂ%{%rlzp &%gﬁaeﬁgﬂe 6%60§&q?1§£s}?8%c?1kdﬁé}§?g? used in

(PHY), conmmiisnenitiéns advpireins cglequioalcpwlsqraaacosmm@w@i@uvh gsithe Internct
t T
| ayer cal & ed & osalifis RANSUEAN VR bl i FENAER 5tar it o UBRE mamy)

614, via a tmmiu@qmﬁnmb oiabmehdeda ghis configosakide withoutribparting from tlﬁera&apefﬁr

service to ayer by using various radio transm ssion
t echni ques. r,i'l"len‘ﬁgcz (%ﬁﬁy éyer (L2) 614 further includes a radio |ink

control (RL@osbpyerTiz38ps af Preade asilbotithin &a&thed Qﬂ&dnﬁbcti&;ﬁl\@h thawyer
(not shown), ém%eg@eﬁgacket dat a convergence protocol (PDCP) |ayer 630.

The MAC | ay cisedbgsein sy ibs chidesicd dgeclyin Bﬁéﬁﬁ@l i§ aggHiwared
transport chanpnedeGe&i @wp@&&ydrd&analcbasﬁaflmﬂﬁe Mbe %rﬁpy%ﬁ@r S

for allocation and re-all ocati on” of radi o resources.
624 i s conn&yaesidointRaMupgreery] Zagk megwry, é?d)MhleethmEPROMknm,r ol

(RLC) layer E%%% I\)fgﬂaﬁ 2@ é%@%%ﬁngt{a{% H%Q%Lﬁo@a%%? d1I 2 faor r‘r%tdl\ﬁ)%r any other

channel s are provi
transm t t ed forithef skdkapd mydem GAdwn s ttheaneem adantmary bterc{gbyrﬁ:dma{ 15 lcayreted 912

by t_ranspori channel s ?‘[Ztﬁ and can be |v ded.into su and in
particul ar SFIBBITO PN e PRRFSSHICAR ﬁeél REBOAtogy an 5 B OT'PW@H)’

[0075] The Rie dt@ygy mEROm. BeRSHIEHRgGivethd f6rafd-frclRfEmSf bedRRER! ioQhe
supports reliable dgta transm ssions and perforns segnentation and

concat enat | 8FP°E0%R ToF Brospispyadithiteragemedive ot rgsidpingg ABOULhe ASIC

delivered f
RLC SDUs f r%%ﬂrﬁﬂdéjggg{seﬂl tgl?/&g{lal Mnﬁ@al{e%ﬂ%?rlé lggﬁfg?s%ﬁghe Si éz/gg% dmg?ich

RLC SDU in myamﬂ@@rdl@teée mmeﬁntbasee@seupmnplr ocessi ng capaci ty, and
t hen create ta h r |nf tlon her et

it a unirs. TR S | et AR B SRS sk Bl b ARl B P R
MAC | ayer 6214y permraskiltmglmaie acthanrmé 01613;2 theTﬁt&seH.ﬁsdl@;mmr Verdusi ncl udes a
RLC buffer for storing t RLC,..SDUs and/ or t C PDUs
[0076] The P AR éﬁrf&? %m‘%%féfa?fgav"ﬂﬁ'bv&a@ APRETENY 19 {lose E‘ﬁ%eFéL*rﬁleqﬁbcp
| ayer 630 i Snwﬁ@@eﬁ&ctﬁrﬁhﬂiﬁlﬂsﬂeﬂﬁﬂ\@&fe’m ﬁﬁ?b@@ﬁhe&iﬂi&her%%tldﬁf?en{s%yﬁlogf

| Pv6, efficiently on radio interface wth relatively s

bandwi dt h. Hepartiig %Orﬁﬁ?’eﬁ@g@ or s4ppe piBP disalpsyre. SHws, thqprrewaélé@losure is not
unnecessary oMl & vd m%mtm@anmﬁﬂeﬂt@sh% i me§1 ﬁ.ﬁtlsm@rblé’ac&mltye gdest

function call ed header conpression Is n sonme protoco
security featapeesnsssienh with the mﬁ‘@mlﬂglnéndvei&mses sﬂmtedh@'empresm on

(PO 0 B0 1 T B 40 B Yl AR BB I 5
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



third layer (L3) 616 is only defined in the control plane 620. The
RRC | ayer 634 controls the transport channels 626 and the physi cal
channel s 6@,?)2"){}”05 . tion to setup, reconfiguration, and the rel ease
or cancellati'on o he radi o bearers (RBs). The RB si grﬁ‘ﬁ"éss“%?""‘s.m
service provided by the second |ayer (L3)y 614 for data transm ssion
between the term nal and Evol ved Universal Mobile Tel econmuni cati ons
System Terrestrial Radio. Access Network (E-UT represented by MVE
606. In gendidybe Tpqyured &y implerggnt fl}?éll%"if’&géqssdem%gerﬁpoéé‘ggmB?H% 1t

sti pul at i ng shdigd 6o ArMet SptcelatdshAthEmBhedsHts dig¥&kd ﬁaém%r&&?ﬂﬂ@ bf
required for providing a specific data service, and setting the

respective dQemgsios Puanavitlepkmandachse taferibittatenpersng merbtranstsing spch
the RRC | ay @oiRafloRRat tmpti&t TR drifcilbt b i

addi ti onal s_eer Vi ceog , gégﬁn I O%g{ﬁ? l(gér#n séé%{c&%%e@%ﬂhﬁégﬁﬁgémf%%?m%’ﬁ
recei ves comtesled feencompassatoomp8ir progrant dvecsstsiraralany agreputerAkbsiablien
the control . 20, . UE 602 and MVE 606 include a non-access
stratun1(NAgg%%ggé%%ggfhggfth reference to FIG 7, illustrated is a
system 700 fl@o2lt r ardsshioutd eg:parctiated tthap hiyss parailt, puplicanon sdratied dsblaane!
(PUSCH) nessage. duri a_Random Access ( RA rocedure. For exanple,
system 700 BE&vrng? H'Bg]ﬁtor FeRActh thghisSig) ¢ ?W%P‘%t‘ﬁg’é(rreéf’ﬁ(}?%%ﬁ? § UE) .
It is to beiapRfoeaédleen biBto Seekem RAhé fob@BfESaR1t6%h] ASes Ho¢ Litdiiag
functional bl ocks, which can be functional blocks that represent

functions i FpiherrsHusdefBytions, yiaieraents R oibevdiedesyre meterial seifortiain this
conput er proarRerodiet faxd ' . ' .

b ocessor | CaPPunP R e (G SIe S T s OB AR
700 i ncl udedemgin supiresdes gmoenpilinging 6Rteoi] ipk@ponated Akreooypefeenics. Athyat can

SEL 1 oo WAL iy LA LSl SRUBLER dHR-EaR e an

transmi t t i ngvhichreanfliomvaidcedssing kafiwitdns( RAGHEntEr 2 afhet disqufuld @henil skor
successful r.ecei pt. 70%. Wq%gover, Igg”&alﬁgéogsing 702 can i nclude an
el ectrical COMIBREMH Gy Redaearpirgied 1 e gumtihat g Sonilicirpisesbon that
Further, | ogiceloraédmfteRsl af theGaRtihd@kiigfrdmarligCt ri cal conmponent for
setting transmt power control for a first nessage transmtted on
physi cal uplink shared channel (PUSCH) based at |east in part upon

t he successfully transmtted RACH preanble 708. Additionally, system
700 can include a nenory 720 that retains instructions for executing
functions associated 22 with electrical conponents 704 - 708. Wile
shown as being external to nenory 720, it is to be understood that
one or nore of electrical conponents 704 - 708 can exist within
menory 720. 100791Wth reference to FIG 8, illustrated is a system
800 for receiving a first physical uplink shared channel (PUSCH)
nmessage during a Random Access (RACE) procedure. For exanple, system
800 can reside at least partially within a base station. It is to be
appreci ated that system 800 is represented as including functional

bl ocks, which can be functional bl ocks that represent functions

i npl enented by a conputing platform processor, software, or

conbi nati on thereof (e.g., firmvare). System 800 includes a | ogical
groupi ng 802 of electrical conponents that can act in conjunction.
For instance, |ogical grouping 802 can include an electrical
conponent for receiving a random access channel (RACE) preanble 804.
Mor eover, | ogical grouping 802 can include an electrical conponent
for acknow edgi ng successful receipt of the RACE preanbl e 806.
Further, |ogical grouping 802 can include an electrical conponent for
recei ving a RACH nessage containing an indication of transmt power
control used for successful RACE preanble transm ssion 808. Logical
groupi ng 802 can include an el ectrical conponent for transmtting a




procedure. Means 1004 are provided for receiving a random access

channel (RACH) preanble. Means 1006 are provided for acknow edgi ng
successful receipt of the RACH preanble. Means 1008 are provided for
recei ving a RACH nessage containing an indication of transmt power
control used for successful RACH preanble transm ssion. Means 1010

are provided for transmtting a random access response (RAR)

including a transmt power control (TP&Y command for a first nessage
transmtted on physical uplink shared channel (PUSCH) based at | east

in part upon a transmt power control for the successfully received
RACH preanbl e. [00821Those of skill ChAIMS art woul d understand t hat
informati on and signals nmay be represented using any of a variety of

di fferent technol ogi es and techni ques. For exanple, data,

i nstrudt i ong, meMENESIdfanstialt iporEREInBB] ofsd BRAMSssafl b5 a pEYSAPLiSlinkaRbred channel,
chips that may be referenced throughout the above description may be
repr esé’ﬁﬁf@ﬁlqgﬁ’y\ﬁd%*%ﬁﬂﬁm%r@wp@}lgél ectromagneti c waves, nmgnetic
fields or p iol-es, j i (+£ , j i

ther eof . 100851 Thag S BRbA R (BhES P PREPHERED: o Hec bR Ha ' Bhaunblc
var i ousufficlensfor atdcessful oepiepdl bl ocks, nodules, circuits, and al gorithm

st eps descr%rlgﬁasd i'ln cgrpﬁﬂ%crhi an w th the enpodijents.di.scl psed herein 1
may be i npl FENt eaead erX&cry & randgm, aggess ghantigh, A fridhicatipy pf ignsmit power contro
conbi nakddofosthefraroinaccdss chhmal pryabl tat wat succhisfullyréRivehangeabi l ity

of hardware and software, various jllustrative conponents, bl ocks,

modul es, ci FCEVIRG, @ Hﬁ‘i‘fnélf é%‘geqfé’ﬁgob%ﬁn%i@sWF%%P R @é_ri’édi%ﬁtioy off ransmit
terms QhwhbN&introf 4428 teboMa rAddbm MREL Qﬁﬁmﬁpﬁ%aﬁlﬂﬁ%f @Zy‘hgéié’al Wplink shared channel
i npl emrented as hardware or software depends upon t articular

appl i catithorrandmn aewsssgaspoossst rai nts i mposed on the overal |l system

Skilled arti i t ribed functionalli i,n varying,.
ways for ealcszﬁg’gétrrgﬁcﬁq é\gru' %gg I(gailéllle%l%?ﬁ%lﬁesgal%ﬁolg Im%%hf’%ﬁg}? physidal Blink
deci si ehlmedtinuhel basd abkeaktrih @amp updretle asnsbtiSovig cantétd Ramblane &ndom t he
scope of the present djsclosure. [0084] sed in this application,

the terns " HB‘EFHHH’élﬁtthe, hmh’ﬁ‘ﬁﬁf‘%""?m E?gffsé??fllﬁ&icfhf”ﬁécﬁl’%l- are intended

to refer to a conputer-related entity, either hardware, a conbi nation

of hardware and software, software, or software in execution. For

exanpl & a &bepesteask ofalpithel, fyrtheri compuisingi manswdtting opetha physicyroudms access
runnin C - ect. . an executable. a .
b ead e B HRRERAREE B RRE licFBy Cll i aFlmBS i g s ns, wherein
i |1 ust thet tramamitipotvier eonti@p pdn leed dt@minedrbasadgupon agpradefivied povad ihdieass a$ ¥ @inction
can be 7 conﬁﬁne%t. One.or nore conponents may reside within a

pr oces St ths JUREY o FEYNSIISIORE. axecuti on and a conponent may be

| ocal i zed on one conputer and/or distributed between two or nore

conmputers. 100851The word "exenplary" is used herein to mean serving
as an éxanppencthed foss@asmip poyver ¢eatrplafi aofirst mpspagesqrex physicableingshared channel,

descri P%O%%Hz,gqﬁ&g Eﬁ’m%%%ﬁ%iﬂ .not necessarily to be construed as

pref er vant a Us Gver Pot her aspects or designs.
100861Var i opafasyer transmil [pober poesd nfoe dransmitéigra ahdey Sicedss dhbade] Payamble

i ncl ude%ﬁ nu%er of @?nﬁ*[pconents, nodul es, and the like. It is to be
under stHSE And" AFHFELT Bt hat the various systens may include

addi tional GRAMBELSh thEPEWi@S randb-acéddd LRmnBRYn BAfcaliBEbtidBisttlpoRer control
t he conponents, nodul es, etc. discussed in connection with the

f i gur e¥SedAorbatandam aseess chammelqreamhe Bat wessusesssfiily eechivedised. The

vari ous aspegt:s;.di i rf ectti,C

dovi ces | nolecdrng SarnsgR BRLE' SRRl fRf B TS ANRICHRINE Shared channe
t echnokogpmsngmtiaive vhange impavitespboal detsity foriting whybiralaplinkExtzang daned from a

h devi includ deskt d bil e), t. ph ,
S SR S5 TR BubRRAoR BFSoTRH bk B BERER v



described in connection with the enbodi nents di scl osed herein may be

i npl enented or perfornmed with a general purpose processor, a digital
signal processor (DSP), an application specific integrated circuit
(ASIC), a field progranmmabl e gate array (FPGA) or other progranmabl e

| ogi ¢ device, discrete gate or transistor |ogic, discrete hardware
conmponents, or any conbination thereof designed to performthe
functions described herein. A general B&rpose processor may be a

m croprocessor, but in the alternative, the processor may be any
conventional processor, controller, mcrocontroller, or state

machi neuccgssprlycessvnd, prd/based an bat bppl rewdiedion ©f aragamib poati wntroff used for the
conput | evi.c e.q. conhi nati,on of a DSP and,a m croprocessor,

a pl uraz{ﬁlg?% a\é%esrgr?%arn{)lﬁl%é’%aenzbsl%r“g@l HRodgp HOPE PG FPbcessors in

conj unct i onsetfiiicha araRSRit gomer contrdnir tdBfst sieedhge higiedtonOfe physical uplink
[ 0088] Furt hernore, the one or nore versions may be inplenment eé) as a

et hodﬁhﬁﬁgﬁw% E?SC&}@ lepstiln part Bponhim IAndem arerst shanpel prenmble that was successfully
pr ogr apaxkRgd.and/ or engi neering techni ques to produce software,

firmvare, hardware, or any conbination thereof to control a conputer

to impl enent the disclosed aspects. The term "article of manufacture"
(or al ernati ! : roduct”") as used. herein s

[t ended 1 o chgdd or JARS BB ARBOAL ACLE alae) LBRHiSH Uik shifed channel
conput perforeed dp lamsetequipmeng @aompssing:or nedi a. For exanpl e, conputer
readabl e nedia can include but are not limted 25 to magnetic

storage devPEEEMNE fransmyl, pawgr cpntrl) by, tangmighng agpdam @ceyss jghannel jpreamble
opt i cakufHiiskiSfof SacBessfut RIFBipEt di sk (CD), digital versatile disk
(DVD)...), smart cards, and flash menory devices (e.g., card, stick).
Addi ti onal | {eceivinghgupasitiye Hgdiatien afexecertion of ¢ker randomnaceese ahatel preamble
enpl oy gg 4 Bu&BSd ¥ lﬁg{zgp%gédrﬁg&g&b‘lhgnﬁ%ectroni c data such as those

used in transmtil g and recelving electronic mail or in accessing a
net wor k suctammitting al méssageeportion af thegailysiaglaandvei weveks ¢Hafhdl.cofdfaining message
course, fhose sri lled in the (?rt XV' |1 recogni ze many nodifications

may bedfth§ECEOl dita melndinerindspsn WP%‘%‘Htgag‘ecﬁﬁ??li’ fromthe scope of

the di scl osegtimspaingpodP 8t Corsthe Bisst Messh g8 B HOFaRiniRbd8H itk MRysical uplink
described in connection with the enbodi nents di scl osed herein nmay be

enbodi gired sharrel based ahlspsiwmpast unar the modenaseesneiaona pesapbls thet was successfully
procesgQLive®r N a conbination of the two. A software nodul e nmay

reside 1n RAM nenory, flash nmenory, ROM nenory, EPROM nenory, EEPROM
menory, registers, hard disk, a renovable disk, a CD-ROM or any

other form.f stor diu nown in.the art. An exenpl ary, storage .
e unt s DI TEOR §F eGR4 BRibeE i itRite e Ve SRS aeyisgcp reception of
i nf or Mk irgdofl 268ss ahghnel pregmblBbY réBRivira faldorh Becesd RERESe, MBI UM I n

the alternative, the storage nmedium may be integral to the processor.
The processor and the storage nediummay reside in an ASIC. The ASIC
may regide Afn@ndSRE uh&nilt fRber b diNg a%rgt%&g%ée\ﬁ%’a ﬁﬂ&?icar@?iﬁﬁ SRk reA%nnel
the storage nmedium nay reside as di screte conponent’s-in a-user ’
t er m npdrforned bV} Thar epuipmientusompssing: pt i on of the di scl osed enbodi nents
is provided to enabl e an erson skilled in the art, to make or use

the present? ec]i—fc)’ 881n§sﬁ?fg¥“l‘\y/85W8fu §°IH;B)Ei B, E‘a?ﬁnaﬁ@gt % TEioR a&‘??ﬁ%&g?fﬁ’ﬁf preamble
w | | baiffidadifbysuagefibrteip® t hose skilled in the art, and the generic

principles defined herein may be aﬁ)pl ied to other enbodi nents w thout
departing fYHREHESBRPPMET eAntol fdhofirst messes i brsigansmitiaquen the physical uplink

pr esenthaflldhhi@RYbKed 8t 18R id %}{lﬁ.g)gggh% Iﬁ.lél&)(gmn ééc%st &dnde? p}egl%bf\erfp&e%g{ag%&%c%ssfully

shown herein but Is to be 4 est scope consi's
t he priepedvesh esd and novel features disclosed herein. [0091]1n view of

h I i bed . | 0qgj h b
ol cmont e rRaRE PR ARG o P Rla S fRnt VP Have been



may be required to inplenent the nethodol ogi es descri bed herein.
Additionally, it should be further appreciated that the nethodol ogi es
di scl osed herein are capable of being stored on an article of

manuf acture to facilitate transporting and transferring such

met hodol ogi es to conmputers. The termarticle of manufacture, as used
herein, is intended to enconpass a conputer program accessible from
any conputer-readabl e devi ce, carrier, 2r nedia. [0092] It shoul d be
appreci ated that any patent, publication, or other disclosure
material, in whole or in part, that is said to be incorporated by

ref erence her wiegiuins apgrsoroguirelt tehenaziageso rhysmissidrh ef etht enanddni adccésk echannel
i ncorp . erial does not conflict with existing definitions,
staten&%%é&ﬂ%g&%ther di scl osure material set forth in this

di scl osur e. aphysitat layepmendges trhenfissicandf thegissikalryplink Bierel gehegure as
explicitly set forth herein supersedes any conflicting materi al

i ncorporated herein by reference. Any material, or portion thereof,

that ig sai ghtombod MFOKIRE] & GGty ERkRISRIAC BofiinShthe RHla \Méh idth difference

conflicts with existing definitions, statenments, or other disclosure

mat er i Aptveen thegardpnhageessrehangel preamblg apé therpdysipd mplinkishacedtdhenrekt ent

that no conflict arises between that incorporated naterial and the

exi sting disclosure material. 27 CLAIMS 1. A nethod for transmt

pOerr (Sogt Lﬂhe ofietbod bf shainmes Sfalgl&:ro.‘ltbn@ﬁpﬁthzicC@intiuQ|fbﬂ$ff§dﬂ@bﬂdlecﬁﬁ&ﬂ_ﬁ| access
per f or a user equi, nt, conpr.ising: ) performng transmt
power EEW%WCEB? rnﬁtnagﬁlgégﬁ%@ tﬁ“‘?‘ﬁﬁﬁ&)ﬁf’ﬁ%&é’g%&% HpL shaved 5 l'in performing
suf fi civ@Rdmit powsuesesist ul recei pt; transmtting, on the

physi cal random access channel, an indication of transmt power

control used for the random access channel preanble that was

succesgf ul | Pvieds .. el Vi . d 1 c rol ... .
commang b th¢ BRI claim 6, AiEGaHARA JARANR: RONGL EORb By of the
used f phydidatrandoml aoeeas clemaclcnd tirgihypicaamphihle sfaped dhamngbhysi cal upl i nk

shared channel with a random access response; setting transm t
power control for the first nessage to be transmtted on the physical

upl i nk 1ghar gHe gleaidaQf chas dwhdrein@RSHeldiive Pbive YARNIVENSs 4 RABSH &1 4 one of
control command; and transmitting the first message on the physical

upl i nk ASAYSTAEE ARG target quaditphlivep] diyee reding, modulatiphetrangwission dandywidth,
transmfg LRGQnifhe physical random access channel the indication of
transmt power control by conveying a nunmber of retransm ssions,

wherein the transmt power control can be determ ned based upon a

R e N R AT - ——
nessageeerfoethp P @dtandPhiabkess Sanaél 268 avlysicApbligk SRtdiameyser
equil pnent, conpri sing:
12. A method for transmit power control of a first message on a physical uplink shared channel,
performed by a user equipment, comprising:
performing transmit power control for transmitting a random access channel preamble
sufficient for successful receipt by:
transmitting a random access channel preamble at a nominal transmit power value;
and
retransmitting the random access channel preamble at a stepped up transmit power

value in response to not receiving a random access response;



performng transmt power control for transmtting a random access
channel preanble sufficient for successful receipt;

transmtting, on the physical random access channel, an indication of
transmt power control used for the random access channel preanble

that was successfully received; receiving a transmt power

control command for the physical uplink shared channel conprising a

rel ati ve change in power spectral densffy for the physical uplink
shared channel from a power spectral density used for transm ssion of

t he random access channel preanble that was 28 successfully

recei ved, ascitipmasniinpqyeat tconipdror the firsidnessigedo botratanaitisdrbt theqbesical uplink
control fon.th ndom access, channel preanble, wth random
access Sl}agg%g]ﬁ oael bgsneg o RRHE gzél'% PR gthﬁrﬂna%lsaﬁg S glﬁﬂ@% p&%aﬁ'fbrl%ﬁ’a'f ¥ Ypgessiully
first mesBa@entdransmtted on the physical uplink shared channel based

at least in part. upon %he random access channel preanble that was
successf ul | PRsRiging dhe firsymessagran g phisical ypllkishered shasnelcont rol  of a
first nessage on a physical uplink shared channel, perforned by a

user egui pment, conpri sing: performng transmt power control

by trahdm t A methed faiosmiapewescoohalafal finst messhgceorsapliyswiabwplinkshared channel,
succes iRt . ei vi.ng a positive indication of

recept ?%ﬂ#rg%ﬂt%ﬁea%gne%}ﬁnggéggrgplélﬁg inel preanble transmtted on a

physi cal rapefommagreasmity@meetontrol for trahsrAifaly 4 fahdgn dcotBSHage:] pRanbRIbn the
of the B}?f)é/ﬁsa cal, random access hangﬁ_l cont ai ni DL% nmessage data or

cont r oP ranflesp agess charoel sy isisit i suerstanl tgeaint by drareasmg temgmit power of the
set t i NeanldbANSPEsS cRANEIprEMMIE B ech@polResibpd: St message to be _
transmtted on the physical uplink shared channel based at |east in

part upon t BlCTHPMASH klatiyg Srapraih pevepeenreb by trasking wasursher of sgfiall jopver steps
recel Yﬁged.ungl thd MndBR Qgss%anglkrg&r ol LS%E&% @f%éik@d-”g receiving the
positive indication of reception of the random access channel

preanbl e bysatiegeiransmit powea noam] dacths Sirst @sps €0 be Gansfhitt®l fiothefphksical uplink

E: L : 2 rS] ;nFlgar%g%ﬁ%?%gsteB glt &%’% é'lgp g%l&%ﬁnﬁﬁfﬁggﬁ 61%? gl'rag.éeﬁ Ip(l?fe:;iclllmb&{aptlhIatnvsijasssgc;;l gegéjfull y
received; and

transmitting the first message on the physical uplink shared channel.

14.  The method of claim 13, further comprising determining the relative transmit power control

by determining a maximum transmit power that limits the number of equal power steps.

15. A method for transmit power control of a first message on a physical uplink shared channel,
performed by a user equipment, comprising:

transmitting a random access channel preamble at a nominal transmit power value managed
by a medium access control layer;

performing transmit power control for transmitting the random access channel preamble
sufficient for successful receipt by increasing transmit power in equal power steps in response to
failing to receive a positive indication of reception of the random access channel preamble;

retransmitting the random access channel preamble at a stepped up transmit power value;

determining a relative transmit power control by tracking a number of equal power steps;



perform ng transmt power control by transmtting a random access
channel preanble sufficient for successful receipt; setting
transmt power control for the first nmessage to be transmtted on the
physi cal uplink shared channel based at |east in part upon the random
access channel preanble that was successfully received; and
transmtting the first nessage on the physical uplink shared channel,

wherei n 29 a medi um access contrdl | ayer nmanages transmi ssion
of the random access channel preanble, and a physical |ayer nanages
transm ssion of the physical uplink shared channel. 7. The method of

claim 6, furtdpingopgsitiveiindjcatoneé nseptiong{fior raaddna acbasscithhnmkil pfeambles e

bet ween the random access, channe reanbl e and the physjcal uplink
shar ed _chanrtlrélpsfmlﬂgl.g O’thge ﬁ@{ﬁ}%‘ aB‘%OI‘gF‘%ﬁe?ﬁ Gange) pp CaEB%ﬁ‘hiraéﬁsW& power;
accounting taeividyd seisnif pdve comR BmARLE iidialiAg BE bR @A PhRidAPhplink shared
appl i cggl e to transm ssion of the physical uplink shared channel in

per f or ML PRI APICUBbIGSI Seterned ingart based pptthodansmitioaenpbthe randperccess
conpri ghithePsteatsble At HAL siceb Rl ‘%ec!eﬁﬁéﬁféﬁ% sensitivity of the physical
random access channel and the physical uplink shared channel. 10.
The net hod 6fttisg tansngt ponres centrol tihrehe Bisamiessage easmittedsanhe physidal/uplmkahared
functi f.at. |l east .one of a cquerage.requj.renent, target quality, .
physi caheisl 84 siRRed tansthissidp;of 1R PRiicalAelink shased dhamaeh by dwlvsical layer in
payl oadecdirdzace with theheansmithgsvedfeofitrali ¢onBniddr thae ivas GERYd B Rt Bt Hel fABdom
rference | evel s seen for the physical random

for different nqise/int

accessaﬁ%é%?r}@}m REFAR ‘Sﬁ%‘?sc"'&f’ceﬁiﬁﬂilwc%‘ﬁ%ed channel . 12. A nethod
for transmt power control of a first message on a physical uplink
shared channel, perforned by a user equi pnent, conprising:

per f or APng Thamesthad poakeim déndfitier comptising safting i tragsmit rpomato woetoal efos the first

h fici f i pt A | 1.tt]
e Blgo T M T et HRSCSRFEL ) i B e
variations.

17.  The method of claim 15, further comprising setting transmit power control for the first
message transmitted on the physical uplink shared channel by adjusting for a power offset

representing a different message receive sensitivity/quality requirement.

18. A method for transmit power control of a first message on a physical uplink shared channel,
performed by a user equipment, comprising:

performing transmit power control for transmitting a random access channel preamble
sufficient for successful receipt;

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

setting transmit power control for the first message to be transmitted on the physical uplink
shared channel based at least in part upon the locally retained value; and

transmitting the first message on the physical uplink shared channel.



and 30 setting transmt power control for the first nessage to
be transmtted on the physical uplink shared channel based at | east
in part upon the random access channel preanble that was successfully
received; and transmtting the first nessage on the physical uplink

shared channel. 13. A nethod for transmt power control of a first
nmessage on a physical uplink shared channel, perfornmed by a user
equi pnent, conpri sing: perforninéztransnit power control for

transmtting a random access channel preanble on the physical random
access channel sufficient for successful receipt by increasing

t ransnilP. povemetbpd firdransmd pnwsceatrs] efminsemepagambi ghysicabupladk shawe channel,
st eps; t 1ning a.relative transmt power control by

t racki Regrf%mﬁlc}ngeaﬁ{s%%%Hﬁ%ﬁm’ﬁgg\i@fw&géps used until the random access
channel preasfidrting tananie ol |pnir6Cir ieGismitting a 8@H6hNGctssaghafhdl preamble
power control _for the first nmessage to be transmtted on the physical
upl i nk S&HSIeBHOE piESFRSIUl BecWl at | east in part upon the random access

channel pr egiph tﬁﬂlﬁﬁt%ﬁ& SOREATS the kst RGEI¥ 84! rhift8d SfTkHe ) i
first nessage ogﬁrt he p ysircal upl i nk sshar ed gchaﬁﬁga{.;s 114. The ﬂ#&%ﬁ%gﬁlmk

of cl aharadchapnglbpsed at lpapin s gpetethe randpinrgeash ehangplareaneble thahwes successfully
power Q&P{VE@I by determning a maximumtransmt power that limts the
nunber of equal power steps. 15. A nethod for transmt power control

of a first neswsdgagon Frspiyshgain thp phycas dinkdhadad ohainel; pat f or med by

a user equi nt, c i

channel pre ’éc%gr. lﬁ%ﬁﬁl‘iﬁ%ﬂ& ﬁoéﬁsﬁ?%a %g%lefog%/ggﬁge ﬁ@%&gﬂ]@@%}zwd channel
medi UMwAeRESHL POWERontrBYRE theRMyEiN MAnASm dcBdks BhdnnBIGWESr 610 Phth Wssf OF
transmtting the random access channel preanble
20. A computer program product for transmit power control of a first message on a physical
uplink shared channel, comprising:
at least one computer readable storage medium storing computer executable instructions
comprising:
a first set of instructions for causing a computer to perform transmit power control by
transmitting a random access channel preamble-sufficient for successful receipt; and
a second set of instructions for causing the computer to set transmit power control for the
first message transmitted on the physical uplink shared channel based at least in part upon the
random access channel preamble that was successfully received, wherein
a medium access control layer manages transmission of the random access channel

preamble; and

a physical layer manages transmission of the physical uplink shared channel.

21.  An apparatus for transmit power control of a first message on a physical uplink shared
channel, comprising:
means for performing transmit power control by transmitting a random access channel

preamble sufficient for successful receipt; and



sufficient for successful receipt by increasing transmt power in

equal power steps in response to failing to receive a positive

i ndi cation of reception of the random access channel preanble;
retransmtting the random access channel preanble at a stepped up
transmt power value; determining a relative transmt power contro

by tracking a nunber of equal power steps; 31 receiving a positive

i ndi cation of reception of the random &écess channel preanbl e;
transmtting on the physical random access channel an indication of
transmt power; receiving a transmt power control comand

i ndi cati ng awans fosettting tanghiy powat caniol fike i dirs dneshapeneinspotedron the physical
spectral,.density .determ ned {n part based,on the transmt power  of

e adhfie Beid oREhE TSP i bR o BR8Pt P, o bt hat s
and succes@illyi mogeitadaneicin power control for the first nessage
transmtted on &he physi cal uplink shared channel and managed

transni ssi oA HFIRe ai#{??%ic{%%tFOlufiﬂyFlh RNADAZES e HARSHUSHHEY obyihe 1 cgpess channel
layer ipReagbfhglfince with the transmt power control comand that was
based in part upon the random access channel preanble that was

successf ul | ¢ physieal layer manages Timsmssicnod thef phokiaalmplisk shiares dhannel.

conprising setting transmt power control for the first nessage
transmtted on the physical uplink shared channel by adjusting for

noi se/ 2at er Aar mpe;tusafor atan@ns .powky codifd dofed fiesd ndssapleadns Physitdlriphigk shared
conpris%%g setting transmt power control for the first nmessage

t r ans mR4mBEL BOMRERNS hysi cal upl i nk shared channel by adjusting for a
power of f seh yhagphigseRt 'trﬂ;ﬂsnﬁttgigfcfnem@gﬁys%ﬁ%ﬁg&n '28¢e8d Mfannel and the physical uplink
senS|t|V|H¥/quaI|ty requirenment. 18." A nethod for transmt pomgf
cont r ophased ¢happelst  nessage on a physical uplink shared channel,
perforned by a.dser equipnent, conprising: performng transm-t
power control For’transnitting a random access channel preanbl e

suf ficient f&onedwncaessswontrelckivat for performmgCessmitgpdvdr adatrbly by etaainmieithg a

val ue for, transmt wer ectral densit ed for the random access
channe A EPRAGEE Clﬂar‘i‘g? R)\'Ef’éns@ﬁ E@E@? T ?lcFééﬁ’E {Ragfpt; an setting
transmt powghyGeuldyek fctrogeninlgetrd‘nismﬁéuomﬁ safR] gk Me hiaRSMdet Rl RG the

physi cal uplink shared channel based at |east in part upon the
| ocal | 9hys&abiqp@gk\,§iqa@é; changel based upon the random access channel preamble that was

successfully received.

23.  The apparatus of claim 22, wherein the physical layer is further for compensating for a
bandwidth difference between the random access channel preamble and the physical uplink shared

channel.

24.  The apparatus of claim 22, wherein the physical layer is further for accounting for offsets of
the random access channel preamble not applicable to transmission of the physical uplink shared

channel in performing transmit power control.

25. The apparatus of claim 22, wherein the medium access control layer is further for
transmitting on the physical random access channel an indication of transmit power used for the

random access channel preamble that was successfully received; and



transmtting the first nessage on the physical uplink shared channel.

32 19. A nethod for transmt power control of a first nmessage on a
physi cal uplink shared channel, perfornmed by a user equi pnent,

conpri si ng: perform ng transmt power control for transmtting

a random access channel preanble sufficient for successful receipt;
setting transmt power control for the first nessage to be

transmtted on the physical uplink shaPdd channel based at least in

part upon the random access channel preanble that was successfully
received; transmtting the first nmessage on the physical uplink

shared chanits receivef is furtherf for troeeiving apirirsmitgpardr ushirolgcdnomaral farthe physical

path 1 oss .on the.physical up]ink shared channel .whereas total .power

Cont r o Dp el ERHET W rtRioh o BR G ons 8 Th PR upet Bsiifiibon

20. A conputer program product for transmt power control of a first
nmessage on hysi cal uplink shared channel, conprising: at

| east §ﬁe c%ﬁ%&?@mti“%agﬁlﬂp’é 23¢ Bihgist MEJPERYS s FIrTHET égiseriving a transmit power

execut abholl dbatrhatll fo? e GRYRE NUphdk shared chnddl 'cShpi&h %{ réée{%ﬁ%féhﬁﬁé&ﬁ%m a

for causing a conputer to performtransmt power fontTo y

t r ans mitlensnag pewerdeitd nsed dertbs randamraetesp clamntl peeantlé that wa sutcassfully received.

successful receipt; and a second set of instructions for

causing the conputer to set transmt power control for the first

lrres sage7tr aﬂ"herhlb}iaedusr)]asf dlhmdm;mbxeai the }ﬁlﬁhﬂﬂittiéhiarfﬁdlr% l&*@ﬁfaﬁbmi@@@e& @k physical
east in part upon the random access channel preanble that was

s ucces§‘f”|5181“y a?cggse chasgel flire diGation of transmity PoWET, ERIEDS B0 RPFVSYINE oy @iumber of

manage settan MSRoSS ivHirdh thd GahMIOQEWACELSE: ABRAMAL BLEA fﬂfa'og a ﬂ&éefgqed power
physi cal | ayer manages transm ssion of the physical uplink share
channelncrease as a function of the number of retransmissions.

28.  The apparatus of claim 25, wherein the receiver is further for receiving a positive indication
of random access channel preamble reception; and
the transmitter is further for transmifting a message portion containing message data or

control data including an independent power gain control.

29.  The apparatus of claim 28, wherein the receiver is further for receiving the positive
indication of reception of the random access channel preamble by receiving a random access

response.

30.  The apparatus of claim 22, wherein the medium access control layer is further for
transmitting the random access channel preamble at a nominal transmit power value, and for
retransmitting the random access channel preamble at a stepped up transmit power value in response

to not receiving a random access response.

31.  The apparatus of claim 22, wherein the physical layer is further for adjusting for a partial
path loss on the physical uplink shared channel whereas total power control for the physical random

access channel is for full path loss.



21. An apparatus for transmt power control of a first nessage on a
physi cal uplink shared channel, conprising: means for
performng transmt power control by transmtting a random access
channel preanble sufficient for successful receipt; and 33

means for setting transmt power control for the first nessage
transmtted on the physical uplink shared channel based at |east in
part upon the random access channel préénble t hat was successfully
recei ved, wherein a medi um access control |ayer nmanages
transni ssion of the random access channel preanbl e; and a physi cal

| ayer manages transm ssion of the physical uplink shared channel .

22. An, pa ontrol e 0
physi ¢ a “up r[?‘% K Eg%glﬁlse d f %E‘an nztezr laV(?l(‘?rgrrmpr e, &Cal ayer is é*“ﬁ}eéﬁe ‘ﬁ‘?sélflg 381? relative
t r ans mir¢deivegemsitivityef piwyistysiabl raadodomocesehsmer andie phatdl tfmkrEMSd 6@ddnnel.

upl i nk shared channel; a receiver; a medi um access control
| ayer for performng transnlt power control by transmtting a random

access 3ghanmgatb aﬁﬁz@@cﬁp bechith Bb CWﬁé}Elnftﬁé raMaessadi Se'i‘l @ft}p tsa ﬂ.?lgfuon of at least
a physical |ayer for setting transnit power control or t he

messag@ne oA APYeras sAvirteenphipsdet abalifpl pPhisicshdaved cofiagnmbdijased ttapsmission

the ra C preanbl e that was successfully received.
23. Thgggg%ggagﬁimlP%EP%%W122 wherein the physical layer is further

for conpensating for a bandmndth di fference between the randon1access

channe pre nbl e and sical u shared channel

appar atlis o c?Pé’FFﬁﬂﬁz g?‘éit PoMTe Cg‘F‘R&rIﬂfae} %r%y%ffssqg& %JPtHli‘é?lc%ld%Phnk shared
accounthﬁﬁmfeﬁnﬁmﬁ 3t s of the random access channel preanbl e not
applicable to transnlsS|on of the p g3|cal uplink shared channel in

per f or m ng f trapspitter @émsnelgﬁxg@ﬂ the physical random access channel and the physical uplink

shared channel,

a receiver;

a medium access control layer for performing transmit power control for transmitting a
random access channel preamble;

a physical layer for setting transmit power control for the first message transmitted on the
physical uplink shared channel based upon the random access channel preamble that was
successfully received,

wherein the medium access control layer is further for performing transmit power control for
the physical random access channel transmission by increasing transmit power in equal power steps,
and for determining a relative transmit power control by tracking a number of equal power steps

used until the physical random access channel preamble is successfully received.

35.  An apparatus for transmit power control of a first message on a physical uplink shared
channel, comprising:

a transmitter for transmitting on the physical random access channel and the physical uplink
shared channel;

a medium access control layer



25. The apparatus of claim 22, wherein the nmedi um access control
| ayer is further for transmtting on the physical random access
channel an indication of transmt power used for the random access
channel preanble that was successfully received;, and 34 t he
receiver is further for receiving a transmt power control comand
for the physical uplink shared channel with a random access response
based at |east in part upon the indicaBPon. 26. The apparatus of
claim 25, wherein the receiver is further for receiving a transmt
power control conmmand for the physical uplink shared channel
conprising a rel &ripefochinggeafsmiinpewdr amswl forpoawsmitiay e randed fcoesstdb@annel
random access _channel preanbl e .t hat successfully received. 27.
oGP ali Tapetr b Hace

The appar at i ransmtter is further for
transmtting on fdiegepoygingatansaidpMencemsd 6P anmehitindant Rsdeat 4 QBssOdhannel
transmt power control by conveying a nunber of retransm ssions, _
wher ei n t he PEPBRR INGSHMAE Eanspiepaeer & eAUAbRPWRISERS iprspPoashioddiding e teceive
power i ncreg$ssifve MdicHiGt 618 egfioﬂ he nunmber of retransmi ssions. 28.

The apparatus of claim 25, wh rei’n the receiver is further for

recei ving a posi farvestransdiigiagi tbe rafdoranctess etmeslsprehmbieedt pseppdol ap transmit
reception; ag\g,ervalue ar}d‘ue transmtter is further for transmtting a
nmessage pOI’PI on containing nessage data or control data including an

i ndependent poweforgRidimiiing aoelative Yransbhie pappAtaitttd 1l radkaigm 28mber of equal
wherein the receiver is further for receiving the positive indication

of recepti oROYF ¥W& r andom access channel preanble by receiving a
random accegsedefRepfpse. 30. The apparatus of claim 22, wherein the

medi um access control layer is further for transmtting the random
access channel preseifisige pesitize inslidatian of reagpsion of howenrdovsdcuess chaief peamble;

itt] h I nb. .
{ranem 1 pousrnyanacrs FREETRE: FORREE pRuaRDRlGedh RudeRPEeutBmit pover

r esponse the Bisicdlrendoppadcadshagicl;cl ai m 22, wherein the physical [|ayer
is further for adj UStfjua,ﬂ for a partial path |oss on the physical
upl i nk shar 81§ Te475%h B fufifie fenecsivng p tapHRi PewFGoBIrokmmgng ipgicasing an offset to

r andoNpRESAS SpEilasNedd El%mi'lﬁ[r pJvMJ,rlspFéﬁa'P deR3S- detedmineddin &ﬁ%ﬁ@@%ﬁ%ﬁrﬁnsmn

of claim 22, wherein the physical "| ayer is further for adjpsting
rel at i Pewered dhasanden g¢aeps ghagned preamblethstsiasahcoesafidbncedesk endhannel

and the phy?pﬁ?éica‘lj Fl)al}iep lforss.}%ﬁfngqraﬁgﬁﬂ r})%kver control for the first message transmitted on the
physical uplink shared channel and managed transmission of the physical uplink shared channel by

the physical layer in accordance with the transmit power control command that was based at least in

part upon the random access channel preamble that was successfully received.

36.  The apparatus of claim 35, wherein the physical layer is further for determining the relative
transmit power control by determining a maximum transmit power that limits the number of equal

power steps.

37.  The apparatus of claim 35, wherein the physical layer is further for setting transmit power
control for the first message transmitted on the physical uplink shared channel by adjusting for

noise/interference variations.



33. The apparatus of claim 32, wherein the relative receive
sensitivity is a function of at |east one of a coverage requirenent,
target quality, physical |ayer coding, nodul ation, transm ssion
bandw dt h, and payl oad size. 34. An apparatus for transmt power
control of a first nessage on a physical uplink shared channel,

conpri si ng: atransmtter for transmtting on the physical
random access channel and the physical 3dplink shared channel; a
receiver; a nmedi um access control layer for performng transmt

power control for transmitting a random access channel preanble;
a physi38al [Thyeppdrains e€tlhinm@St whersini the phywiral tat sdrtherfoi betidg trsitsmit power

nmessage tr ,tted on the physical | i.nk share hannel based upon
The. r aReuHAoE s ST ARrese SRECon HE Phiaisn SRLak sEEH Fienpelo Hubktmg for a
wher ei powvbeoffRticplsating SUiFaBht issdpd) 8deiveSehditiviiRuafigr re(ﬁﬁfeﬁ'r%m ng
transmt power control for the physical random access channel

transm ssion by increasing transmt power in equal power steps, and

for detgrm mnnz%)paraﬁﬁl ﬁ}itl\éﬁsﬂqftgﬂm Eoﬁ?&tﬁﬁeff: %ﬁ:{t{ rn%ssz%% & gﬁﬁyﬁgalaué)link shared

nunber of equal "power steps used unti si cal” ran access
channekhgmelpdrhprising:successful |y received. 35. An apparatus for
transmt power control of a first sage on a physi.cal uplink shared..
channel , c o\én\%rra Pssnlnﬁﬁr: for transmiffing on he,p SéCgIe’FaB?lmP rag‘?%srﬁl'taf’?ﬂg"gg the; physical uplink
physi caharédeldamlaccess channel and t he physical uplink shared

channel ; a nedi um access control |ayer 36 for performng

transmt pof&sceBntrol for transmitting a random access channel

preanbl e at , g, 00 NRbest TRRGHN fayBORE rpe}r’]tg'}n![ﬁﬁ transmit goWer REAEAT 3} Englsmitting a

transmt power control for trahsmtti randorm access chan
pr eanbrandpip acerse ekesnelpreanaermnd power in equal power steps in

response t Oafpﬁwiéaﬁ] ga)}ep fgres%ﬁin\éetra%srgﬁsﬂowe}/ (caor;trr}) ifgratilie ?f?‘st%esggg%etpz}nianptt’ed on the
physical uplink shared channel based upon the random access channel preamble that was
successfully received, wherein the physical layer is further for accessing 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. A method for transmit power control of a first message on a physical uplink shared channel,
performed by an eNodeB, comprising:

receiving a random access channel preamble;

acknowledging successful receipt of the random access channel preamble;

receiving a random access channel message containing an indication of transmit power
control used for the random access channel preamble that was successfully received;

determining a transmit power control command for the first message transmitted on the
physical uplink shared channel by determining a sufficient power spectral density for transmitting
the first message on the physical uplink shared channel transmitting a random access response

including the transmit power control command for the first message transmitted on the physical



for retransmtting the random access channel preanble at a stepped up

transmt power val ue, and for determining a relative transmt
power control by tracking a nunber of equal power steps; a receiver
for receiving a positive indication of reception of the

random access channel preanble; the nmedium access control layer is

further for transmtting an indication of transmt power on the

physi cal random access channel; B8e receiver is further for
receiving a transmt power control command indicating an offset to

physi cal uplink shared channel power spectral density determned in

part bapbek sharednehanned hasedtat heawiein paft wphe theatrahomitgoees soctvd fimethe random access

preanbk mﬁ@ﬁﬂ@&ﬂﬁﬂ g&gpssfullﬁ%recelv§d; and a physical |ayer

for setftiiyg RFARRSHEt SERRICEsIV P S the first nessage transmitted

on the physical uplink shared channel and managed transm ssion of the
hysi cal upljnk shared channel by the physical |ayer in accordance

\F/)m' %/h t A t r A0S Methogphelaim #l; Fstheienmpristerrrasmithrg Haarsmibpowas gentrgl gommand

part u ; 3 |8, & S C fully.

Facei ved e Byl IPIMRRRESE RORRN FamPi GRS rRafit o RAHUECRER, Hghic power
i s fur upgskfor e retwlony secess shammigkbpreanlse ithag wias savsessfullposeivedont r ol by
determning a maxinumtransmt power that limts the nunber of equal
power steps. 37. The apparatus of claim 35, wherein the physical

| ayer H3. f uThéeethodof slainh 4 nJuttha@rshiptisipgwer control for the first

nmessage transmtted on the physical uplink shared channel by
adj ust i ng f BASHBIICE Aingpitve Bidisatien oLiepeptipp RE the rapdomygcesyghanaglpreamble; and

of cl ai M 35.ecUlfipeaNmicb@aP PeHIGR! cohB¥Ble IReskdtlct BRE §i0%co ?(%fqh%’:ﬁeincluding an

transmt power control for the first nessage transmtte

physi c#idepgsidenfiposisnsaid cetieminel by adj usting for a power of fset
representing a different nessage receive sensitivity/quality
requirenent. 39. An apparatus for transmt power control of a first

messagé3.on dhehyshablof upditnkos fatled ohanll, daamiingi he: transmit péver control
transnitter@{gg ﬁr nsnitting on .t he physical random access channel
I

and t h&PRY St RESSags @Hngqﬁ%%qhﬁ pPhysical gpl,ygq,s,hared channel by accounting for

offsets of the random access channel preamble not applicable to transmission on the physical uplink

shared channel.

44.  The method of claim 40, further comprising determining transmit power control command

for the first message transmitted on the physical uplink shared channel by adjusting for

noise/interference variations.

45. A method for transmit power control of a first message on a physical uplink shared channel,
performed by an eNodeB, comprising:

receiving a random access channel preamble;

acknowledging successful receipt of the random access channel preamble;

receiving a random access channel message containing an indication of transmit power

control used for the random access channel preamble that was successfully received;



a medi um access control layer for performng transmt power control

for transmtting a random access channel preanble; and a

physi cal |ayer for setting transmt power control for the first

nessage transnmitted on the physical uplink shared channel based upon

t he random access channel preanble that was successfully received,
wherein the physical layer is further for accessing a locally

retained value for transmt power specBPal density used for the

random access channel preanble that was successfully received, and

for setting transmt power control based at |least in part upon the

| ocal | y r et &iamsditing|augndond @ceess respdnod infchudirntgr amansinit provee cogtor tcomimandl far the

first sage. on_a physi cal. uplink shared channel erformed .by an
eNode B,rtrl?sc%: onprisi trrlagn:sgl:&gec etV %hne gﬁy SF&%E@fﬂka Eegsa]@ﬂ%% rP%FEdp?tegE Af| 18 part upon the

acknowtrenkghingowdteofssfiul the esdbptacedss ti@nEireRIBlataEsss badfRlly received; and
pr eanbl e; receiving a random access channel nmessage containin
an i ndi cat i BHBHNNEHE FASHEWRGVE otniel commignd der fhvefiFsh Tavsmgscieensmitied on

channebppi@anblis (hdda YRR USCETRIsdie BC 8 buREvidth differeded BEWE B @ndom

transmt” power control command for the first nmessage transmtted on

t he phyeicssthanpl privmblvcand dhaphanicel upbipk dedred ehianinglg a suffici ent power
spectral density for transmtting the first nessage on the physical
uplink shared channel transmitting a random access response incl uding
the tra6sm A mehed foroahsmit powammittof ¢ffa fildembdsagd omeplsapal iplmksHhrked ebhnnel,

on the sigal 3 i nk shared channel based at least in part upon
t he traﬁgﬁﬁﬁamﬁﬁeg%’ﬁawprgt he random access channel preanble
that was sufLesHiW hYddnes@Esafannet preadiBR; Met hod of claim 40, further
conprising transmtting a transmt power control command for the

physi cal uphskarwkHaing guedsssiit apcedts v Hieghndpmaaccess ghanel proswblechange
fromtransm.t, . rd n C hannel,. pr.eanbl. e _t hat
e vt cesc o PRUEL ARG ksl Bk SR BE R SR i RGP I b o
conpr i semml used for hnsmdbin aegesa clromel preenbla diacats oncatiullgeepivegn of the

random access channel preanbl e, and receivi a_nmessage portion .
cont ai ni ng a@??ﬁ’é@gcfa?gml}’r“ BOWET WDHSLP%‘WE‘?%‘EH the st Megrape Haeswitted on the

pover  gRysital @ftinkOdhared4hannkl By 8RS Frafim€ oW dfirof Wrtthefirst BIERakS kAfkmitted
determning the transmt power control comrand for the first nessage

t r ansnPR iRl pBysiqah airiink shared chineh ky siistioe dorammevenpilag copresdntipg faodifferent
of f set §.0f, é&%eiwéﬁ&%ﬁhvﬂg/ﬁﬁaﬁyP@H%Entpélfaa”b' e not applicable to
e phy upl I n

transm ssion on t I'ca shared channel .
transmitting a random access response including the transmit power control command for

the first message transmitted on the physical uplink shared channel based at least in part upon the

transmit power control for the random access channel preamble that was successfully received.

47. A computer program product for transmit power control of a first message on a physical
uplink shared channel, comprising;

at least one computer readable storage medium storing computer executable instructions
comprising:

a first set of instructions for receiving a random access channel preamble;

a second set of instructions for acknowledging successful receipt of the random access

channel preamble;



44. The nethod of claim40, further conprising determning transmt
power control conmmand for the first nessage transmtted on the

physi cal uplink shared channel by adjusting for noise/interference
variations. 45. A nethod for transmt power control of a first

nmessage on a physical uplink shared channel, performed by an eNodeB,
conprising: receiving a random access channel preanbl e; acknow edgi ng
successful receipt of the random acces$Ochannel preanble;

recei ving a random access channel nessage containing an indication of
transmt power control used for the random access channel preanble

that was suedbséfset b@/insmiomedor reg@iving a randpmnawtdst dhagned masg@ontaining an

access I £s ons ncIu a transm ower nt r ol for e
first messalaré %%Smlg er AL ‘Bﬁé/sfgrc\zgﬁe ﬂaﬂ%f’]ﬂka%‘:ﬁ%‘[‘r %aﬁ‘i‘?%‘i“gga b Was
at |ea3ﬁabﬂﬁﬂ@h%mﬂﬁﬂﬂ the transmt power control for the random

access channel preanble that was successfully received; and
determ ning the transmt power control command for the first message

transm tted, o, ahys 'o@%suﬁakdngl? arin?'grg ngqrf&%lsmﬁ?oﬁrg Ak c? Iffor ¢ first

bandw dth difference between t e r access chan rea
t he physissagk trapbinitted somathedpletsaaheblink 4igaredA chamblotly fdatermmmgm slufﬁmmrpovver

per 1 or hed e s HERTARGRH: sNabsodfin PRyl iR Bt aphe

preanbl e; aekifivdee dgimguaions €asStralsmittifgialhnddin hdtss REEHABR BREARS the transmit
channel ﬁreanbl re e|V|n a random access channel nessage

cont ai RPWEf %?trpﬁﬂ?@ﬁiap%ﬁoro et frgn@ﬁﬁstigep%@m”é%?f? e plyeigak ‘éi?hl*h-"élafed channel
r andompa%a Qs fahapagu Peﬁ ﬁ?erfmn%n&%%veiﬂ@&n%wcgqgé Fah&hﬁﬁ{ a?%?bﬂﬂe reamble that

determining a transm t power control command for t TSt MESS:

t r ansmivas sipcevsfllyaeqsinedi cal upl i nk shared channel by setting transnlt
power control for the first nessage transmtted on the physical

uplink shared channel by adjusting for a power offset representing a

di ff er é&it nAssqpgeranacler NANSRIN Potviel coptfoludl d Fiyst mEeyshge &N physddl uplink shared

channel, comprising:
means for receiving a random access channel preamble;
means for acknowledging successful receipt of the random access channel preamble;
means 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;

means for determining a transmit power control command for the first message transmitted
on the physical uplink shared channel by determining a sufficient power spectral density for
transmitting the first message on the physical uplink shared channel; and

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

received.

49.  An apparatus for transmit power control of a first message on a physical uplink shared

channel, comprising:



transmtting a random access response including the transmt power
control command for the first nmessage transmtted on the physical
upl i nk shared channel based at |east in part upon the transmt power
control for the random access channel preanble that was successfully
received. 47. A conputer program product for transmt power contro
of a first message on a physical uplink shared channel, conprising:
at | east one conputer readabl e storage4hedi um storing conputer
execut abl e instructions conprising: a first set of instructions for

receiving a random access channel preanbl e; a second set of
i nstructi ong rewiveaddmmedieidgiangndut eessy channegeeqmble bntthephaivdbrandom access
access pel preanble; 40 a third set of instructions for

han
receivfﬁ@n%’randon1access channel nessage containing an indication of

transmt poweanggiftl ot atkeewddeiglsheesshil JIBAGE Bk Tarklda tkss Rh AR Eamble;
that was successfully received; a fourth set of instructions

for deter i HiSf§eeav s faithsrier reers e sdpe aceevnehirncl wessegrecamiainipg an indication
messaggs hhARAMhéwaLoRol fof tRIMIAGR lacéég% E]g\%na%éﬁ?olg hapask SLt?é(:essfully re(éeived;

determning a sufficient power spectral density for transmtting-th
first me&sage on the physical uplink shared channel; and a

fifth set of é%g%%HCtH%(§ f s grans&itting a rand0ﬁ1acces§ re%Ponse

i ncl udi ng t Ae"THaENSRi B2 poter oAty g Mita My vy £ Ry SEerespPonse
t r ansmidclelings ttdaemphytsice dontigll édnkmatiafe dhe Masnaksshas ethsatitté®as tthd Physical
part UBOD tggrtr nsni% pgmei control for the random access channel

pr eanb PRI, %@a%‘t?é exd oyt ip garuper themnamitaopsr senio! {osrthe raademiapcess
power_g&&&ggﬁegﬁm@ﬂﬁ{ﬁﬁgmﬁg§§gﬂ9rggh@dphy5|caI upl i nk shared chapnel
conpri sing: neans for rece|V|n§ a random access channel preanbl e;

means for avkeskl degrengpwingcpleddmi iy dodieptfonidetehpinimgn thenirasméls power control
¢ hannekorﬁ&%ﬁ&'ﬁ!r%ﬁe first message transmitted on the physical uplink shared channel by determining a

sufficient power spectral density for transmitting on the physical uplink shared channel of the first

message.

50.  The apparatus of claim 49, wherein the computing platform is further for 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.

51.  The apparatus of claim 50, 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.

52.  The apparatus of claim 49, wherein the computing platform is further for determining the
transmit power control command for the first message transmitted on the physical uplink shared

channel by adjusting for noise/interference variations.



means for receiving a random access channel nessage containing an
indication of transmt power control used for the random access

channel preanble that was successfully received; nmeans for
determining a transmt power control command for the first nmessage
transmtted on the physical uplink shared channel by determ ning a
sufficient power spectral density for transmtting the first nessage

on the physical uplink shared channel ; 4dnd nmeans for

transmtting a random access response including the transmt power
control command for the first nmessage transmitted on the physical

upl i nk 58har éa aiparatel fobdemematpoweasbntrol ofar tird podssdgecord bahgsitdl ydinkrshared
contr ol forlthe rrandom access channel preanble that was successfully

r ecei v &AMl JOMPLISIN: ) " o coi'ver for receiving a random access channel
preanbl e onatrb&@ivhYs @adivingRORRIAS GESSs ERMRAASPreandblt lbANBEbLYsial fAlom access
acknow edgi ng successful receipt of the random access channel

pr eanbannel; the receiver further for receiving a random access
channel nes i pi i nqj j ' t )
For The randaneeg B A Ao ot o B dorP YR BRI Seambie
recei ved; athg receiver fartheo fiputeaigng b atfdonmactess charmebmietshgnepnvdiaing e indication

transm tter a. random access response includi.ng a transmt power )
cont r ot UanERBOVSRPRECER Pt ERAGE 2eest FoaEnieepo i s shopereidly receiveds
upl i nkasdar ed channel based at |east in part upon the transmt power
control for the random access channel preanble that was successfully
recei ved, @ COMRWEERlAtomL fop Asnsmitiey Vi ther FeRsgniftery @heandemyr access response
det er M, RiGnd BerdnSARSTHvler RONES! SR 6 ORER bl i
transmtted éon t he pﬁli/gsieéal upl1 _‘I%I’?l]k éﬁiare cha%n%?gsgé/glﬁg%ﬁl%dn?ﬁgﬁ‘g%ﬁwwal
suf fi cihplink ghavwdrchepet basgd atltaasti inpaftopon thertsmsmitipogeooortttod fgitis randdm access
upl i nk @Q@ the first nessage. 50. The apparatus of

claim 2 ) éﬁg?%gpﬁkewgé%ﬁﬁsﬁgyﬁcﬁvf rmis further for transmtting
via the trandgieid e @niguting mildtfopavie rfugled t o kraf@imRcvih Qhe tri@snBiMS: €&@hsmit
upl i nk shared channel cton*ﬁkrsigiiang a relative power change from

trans nP?WEfo%é‘Fro{ :%‘H“ 1 foy HER PR Bked thapnrd opPEEAD f &cMtYAtPOWAS change
succesgbil IrihshiRCRIwe dsed R} theTRRIGRRBER! HisinBil Aﬁéﬁﬁﬁ& ﬁ%’t W SERER il RS received,
conputing platformis further for transmtting via the transmittér a
positi 9®d i ndi cati on of random access channel preanble reception; and

the receivep LS. furt r ej vi.n sage portign containin
message dat gvh%[r%mck)ﬁr?t ?‘%ﬁpﬁﬁﬁaﬁllgﬁ%@uésl %‘é&é’gﬁlg% gtf):e GE o(ﬂ%}smgtal’%“’gf control
cont r obomma@d foFhbe Apparcadags trafsnatted on 42, phydied] @iplink BigaréDeAadhd] G compensating

platformis further for determining the transmt _ power contr ol ) )
com"rangorfao andpyd tpi‘ﬁ@‘f“‘?@??%@“t‘ﬁ%ﬁ@r#ﬂ ey ﬁiﬁwl prapatbleapnd the iphysical uplink

shar edgighandehndly adj usting for noise/interference variations.

54. An apparatus for transmit power control of a first message on a physical uplink shared
channel, comprising:

a receiver for receiving a random access channel preamble on the physical random access
channel;

a transmitter for acknowledging successful receipt of the random access channel preamble;

the receiver further for receiving a random access channel message containing an indication
of transmit power control for the random access channel preamble that was successfully received;

and



42 53. An apparatus for transmt power control of a first nessage on

a physical uplink shared channel, conprising: a receiver for

recei ving a random access channel preanble on the physical random
access channel; a transmtter for acknow edgi ng successful receipt of

t he random access channel preanbl e; the receiver further for

recei ving a random access channel nessage contai ning an indication of
transmt power control for the randon1égcess channel preanbl e that

was successfully received; and a conputing platformfor
transmtting via the transmtter a random access response including a
transmt powecongoming oplatfomrdod tfaosmitte fiar sHe MesEger br anddht iRessOfesponse

t he physical uplink.shared channel based at |east in part upon the )
tr anom LR ORI ToteE oG SIS TS SrSRhEe BResmBrGop i physical
was  sugglessshatddychbmied biRE at least in palQHBh thd thismAPRWel BehtRl rTtRE MnldSm access
fiirther for transmtting via the transmtter a transmt power

cont r oFhaggkripamirle that yas Wiegesstully rensiveAk shared channel conprising a
relative po t | b ROWERS . r access
channel pregﬁlfe t aﬁn&ggﬂgu%@2§§1hﬁly reggfsgﬁgﬂéﬁ%pﬁw §8%%£%P§WﬁTCDHHOI
t he corpumand)fqyithe fist messsgd tratshetted ar the phpsicil npligk thagedtchamsdrby agoweling for
contr ol d far the fiyst ssage transm tted on the physical, .
ol | nk TN B pindim 45 chiiselBRERHG P APPHCHAr Ririom soiop o rgsical uplink

bet weegshdrfiechaamgom access channel preanble and the physical uplink
shared channel. 54. An apparatus for transmt power control of a
first message on a physical uplink shared channel, conpri sing:

a recekyer RhQraheGaisYP grﬁﬁsrﬁi@ lri')ggl'g} AGHET DECDRARY %es%'grg aogltgi ﬁ)l&%q%ag &?Hﬁk shared

physi cal random access channel’; atransmtter
successlfannely egeprppingof t he random access channel preanble; the

Cont ai ni ng BERal RrERBY o raeh A BoHErd STEUR: Porie PSSR dBtem access
accessclohacinel preanbl e that was successfully received; 43
a transmitter for acknowledging successful receipt of the random access channel preamble;
the receiver further for receiving a random access channel message containing an indication
of transmit power control for the random access channel preamble that was successfully received;
and
a computing platform for transmitting via the transmitter a random access response
including a transmit power control command for the first message transmitted on the physical
uplink shared channel based at least in part upon the transmit power control for the random access
channel preamble that was successfully received,
wherein the computing platform is further for determining the transmit power control
command for the first message transmitted on the physical uplink shared channel by setting transmit
power control for the first message transmitted on the physical uplink shared channel by adjusting

for a power offset representing a different message receive sensitivity/quality requirement.

56. A computer program product for transmit power control of a first message on a physical

uplink shared channel, comprising:



a conputing platformfor transmtting via the transmtter a random
access response including a transmt power control command for the

first message transmtted on the physical uplink shared channel based

at least in part upon the transmt power control for the random

access channel preanble that was successfiffly received,

wherein the conputing platformis further for determning the

transmt power control command for the4ftirst message transnitted on

t he physical uplink shared channel by accounting for offsets of the
random access channel preanble not applicable to transm ssion of the
physi cal upkt teastsérer eonpetanealable §bragdmepparsatring doatputer amsditdblp @wRtctions
control_of .a first nmessage on a physical uplink shared channel,
conprig?%ﬁgang a receiver for receiving a random access channe
preanbl e onatfiie Rhys iahctioald dMMeresE EBRRYPowed chbitPN IO trh®miftRb a random
acknow edgi ng successful receipt of the random access channel

pr eambPecess channel prramble-sayilicient forsupessstplyiecqiple ei vi ng a random access
channel nes i icndi j ] 0,

For the randonaeeged! Metuafs KLLEEE o Ambiana ebeBREGH phWHhARA random
r ecei veecessagbannel, an mdipatiputof ganpingit foven domtrot megds firt the ngnddna dcbas channel
transnik%g&kﬁhgaqg%g1%qﬁﬁﬁsﬁJgs(pnse including a transmt power

cont r oP CORRAY Tor CtHe Yy §F gsage transmtted on the physi cal

upl i nk shar edhiehgsd € inshastishs @br le€eisingianrdidmit poRRA cddid] khAnhmal tforptﬁﬂ\?ﬁysical
m access channel preanble that was successfully

contr ol téﬂ th andg . ] )
r ecei vaBnK share cHAEF FRORTHENECOITIGNT ARANBE 8t POYSTsPestraldanpist for g physical uplink
det er msRirQPciAgelt FGH %m&v&@ﬁfraP@é%Eﬁﬁbs&Wrﬁi '%nt demt 'r{irﬁfon{%gﬁgﬁfmel

transmtted on the physical uplink shared channel by setting transm
power gsambly thitowag snscéssiudly reesdedgand baend i pare dpamthehiedipitiosi afatransmit power

upl i nk h | i ng, for power offset representing a

o'  or SO SEeCAR TndBty REL Tharlth rSimleR Y B Aesri Eoror ok
conputer pr ﬁ)gfbﬁn‘m mbtoldﬂ(iltstlfu(‘)l;ii(oﬁsr ﬂ)ﬂ%léithlﬁp@\lbfalf‘lsrﬁ@lﬁoﬁ@f ohtr@d forrdk first message
nmessage on .a SIe upl i shared channel , conprising: 44 at

| east Hﬁ%mBH?fBB%{ dhe p H:&LP ik %aéf'&e"hﬁﬁ’éﬁltmf“éit Yrlegst i pappype the random access
execut giin@ell jr&dnibI6 HaPRas KRERLAAY Reived. @ first set of instructions
for performng transmt power control for transmtting a random

access channel preanble sufficient for successful receipt; a
secondzset | ' Or ' the gopputer to transmt, . .on
59! ﬁL 4 %&Hdcf‘o} ORsrhi? po%d . !
t he physica ré’ﬁ oM access clﬁgﬁne’iu?&ngﬂ)llor% i glﬁs iOf &f Oflr%ﬂ?gﬁl?a ﬁlB\lR@f shared
cont r othangseldcdmprisidge r andom access channel preanbl e that was
successfullxlrec ived, . . s
eans for performing transmit power control for transmitting a random access channel
preamble sufficient for successful receipt;
means for transmitting, on the physical random access channel, an indication of transmit
power control used for the random access channel preamble that was successfully received;
means for receiving a transmit power control command for the physical uplink shared
channel comprising a relative change in power spectral density for the physical uplink shared
channel from a power spectral density used for transmission of the random access channel preamble
that was successfully received, and based in part upon the indication of transmit power control used

for the random access channel preamble, with a random access response; and



athird set of instructions for receiving a transmt power control
command for the physical uplink shared channel conprising a relative
change in power spectral density for the physical uplink shared

channel from a power spectral density used for transm ssion of the
random access channel preanble that was successfully received, and
based in part upon the indication of transmt power control used for

t he random access channel preanble, wi #h a random access response;

and a fourth set of instructions for setting a transmt power
control for the first nessage transmtted on the physical uplink

shar ed chanmehnsbias ecfting a fremsuit powgaontrelpion theHrst modaga wanemitedanathe physical

preanbl e. t hat successfully received. 57. An apparatus for trapsmt
power Iéelrlﬂk r%ar‘%é?a?nﬁi(rzbﬁe utslggséén 8ﬁ”§p8ﬂ§§? E‘%‘BO’H CERR O Bre@Wgﬂ"ng‘F‘E was
conpr i suddgssfully receividans for perfomng transmt power control for
transmtting a random access channel preanble sufficient for

successful receipt; means for transmtting, on the physical

rando cceas Walol i 3 Li1P S :
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r ecei veplink shared chanank céoprisiegzei ving a transmit power control command
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a powetorstiig:al density used for transm ssion of the random access

channel preanbl e tata_t was, sugﬁcessfuj lLy recej ved, and based in part _
upon the i n¥PESSFON BFUHGLGAS HArtIrassMETNG & ARndem peses Ghapnel pecambliaing nominal
access y&RaNSlwd VaRE HafageW Qrﬁe«f‘ﬁﬂ%&@s@&ﬁﬁ??l gsponse; and 45

means fror sgt%t“i, ng a traa?lgsemb? powér contro oragt he first message
transnmitt eda geconAesepley Shwaictions| fonkoeshaming twdnamitepovibasediralt fdretamismitting the

P acei veRtob AR S DR AFEERT, SLRRAR O EETRNT o AR BorsBlEr T ngl e

a firsin reemsageo friligg phyeseieala popltivakndibaioahfabesptieh of CRREGHhNGEess channel

at | east ope. conput er readabl e storage nmedi um storing conputer

execut B8 ]ienstructi ons conpri si ng: a first set of instructions

for transm § ihi@Gefofi AR RATELRERANRE P RAR h& &L clﬁnﬁ@g}egf;i’x'ble at a stepped
yer,

transmt power value managed by a medi um access control |
up transmit power value;

a fourth set of instructions for determining a relative transmit power control by tracking a
number of equal power steps;

a fifth set of instructions for receiving a positive indication of reception of the random access
channel preamble;

a sixth set of instructions for transmitting on the physical random access channel an
indication of transmit power;

a seventh set of instructions for receiving a transmit power control command indicating an
offset to a physical uplink shared channel power spectral density determined in part based on the
transmit power of the random access channel preamble that was successfully received; and

an eighth set of instructions for setting transmit power control for the first message
transmitted on the physical uplink shared channel and managed transmission of the physical uplink
shared channel by a physical layer in accordance with the transmit power control command that was

based in part upon the random access channel preamble that was successfully received.



a second set of instructions for performng transmt power control

for transmtting the random access channel preanble sufficient for
successful receipt by increasing in equal power steps in response to
failing to receive a positive indication of reception of the random
access channel preanbl e; a third set of instructions for
retransmtting the random access channel preanble at a stepped up
transmt power val ue; a fourth séf of instructions for

determining a relative transmt power control by tracking a nunber of
equal power steps; a fifth set of instructions for receiving a
positive indication of reception of the random access channel

pr eanbl_g; a sixth set of instructigns_.for transmttin n th

physi 03§ raﬁ&o?ﬁpﬁ’@i"b"‘sém AR POXiyT icﬂﬂf%a(ﬁ?aoﬁr%fmffsff‘%‘?s?ﬁ £ BhyTieal . wp ink shared
a seveghdhnsBtompridimgt ructions for receiving a transmt power control
command indicating an offset to a physical uplink shared channel

pover spect PSANSISR Yppsnitieg araRdoayageassshpmehprsarbls it @ Reminahaneit pooves value
of the | e that was successfully received;
and H{a%%(falméi gh?ﬁﬁgg?@ég?@%nﬁ%gg git’)i ons for setting transmt power
control forntehes formstfoneisg agesmit goset tomeb] dor triwsnphingi thalrandphi adcess channel

shared_channel .and naged transm,ssion of .the physical uplink shared
channeParoR il I ReG R OGRS o retin i Shod RV e s F fepwB o foiing to
cont r OkeceiBRRSItIVH Bidicatisn bBeehtion oPfik rarldpAuckRE chameDifeagkless channel
preanbl e that was successfully received. 46 59. An apparatus for

transmt polEAISIShTSERsIgtting the ragdomascesydhagnel arosmpds atalstapped wiktransayitapwer
channelgyg0npri si ng: means for transmtting a random access
channel preanble at a noninal transnit power val ue managed by a

medi um acceggagofir rdglerinyeg a relative trrpsmis pbwer pentfodrbyi markingamsinber of equal
power ﬁg‘;}%lrs?é S]‘or transmtting the random access channel preanble
sufficfen ar successfil recei pt by increasing in equal power steps

i n responsenicand &l te0eiving 4 qoRitive iAdisEdnt b¥ @cdePdbiC A1 B8 r@hdone GeRIst Whannel
of the random access channel preanble; neans for retransmtting the
randonP%@@8¥s channel preanble at a stepped up transnmit power val ue;

means for transmitting on the physical random access channel an indication of transmit
power;

means for receiving a transmit power control command indicating an offset to a physical
uplink shared channel power spectral density determined in part based on the transmit power of the
random access channel preamble that was successfully received; and

means for setting transmit power control for the first message transmitted on the physical
uplink shared channel and managed transmission of the physical uplink shared channel by a
physical layer in accordance with the transmit power control command that was based in part upon

the random access channel preamble that was successfully received.

60. A computer program product for transmit power control of a first message on a physical
uplink shared channel, comprising:

at least one computer readable storage medium storing computer executable instructions,
comprising:

a first set of instructions for receiving a random access channel preamble;



means for determning a relative transmt power control by tracking a
nunber of equal power steps; means for receiving a positive

i ndi cation of reception of the random access channel preanble; neans
for transmtting on the physical random access channel an indication
of transmt power; means for receiving a transmt power control
command indicating an offset to a physical uplink shared channel
power spectral density determined in pdft based on the transnit power
of the random access channel preanble that was successfully received;
and means for setting transmt power control for the first
message traaswidndestt o indimicpbyss for adckopiliedding haccestfidhaneipl ofartet rmd@g edcess
transm’cﬁasningln rgf tIQ_e physi cal uplink shared channel by a physical

| ayer I'n edordatte with the transmit power control conmand that was

based in pastthiipee sthimstranidamfGCLessingarm@bmpicearhandd) MesWdS containing an
successfully received. 60. A conputer program product for transmt
power HWHREER off trapsigil BeWere eAHEL used do Res FandpmypAcEssk chamaelepreamblendipt was
conpri ghddssfully receivdld; | €ast one conputer readable storage medi um

storing conputer executable instructions, conprising: a first set of
instructions for receiving a random access channel preanble; 47

a second se f . instructiaons f.or,acknow edqgi ng. successful recei 0
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was successfully received.

61.  An apparatus for transmit power control of a first message on a physical uplink shared
channel, comprising:

means for receiving a random access channel preamble;

means for acknowledging successful receipt of the random access channel preamble;

means 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;

means for fransmitting a random access response including a transmit power control
command for the first message transmitted on the physical uplink shared channel based at least in
part upon the transmit power control for the random access channel preamble that was successfully
received; and

means for determining the 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 the physical uplink shared channel.



a fifth set of instructions for transmtting a random access response
including the transmt power control conmmand for the first nessage
transmtted on the physical uplink shared channel based at |east in

part upon the transmt power control for the random access channel
preanbl e that was successfully received. 61. An apparatus for transmt
power control of a first nessage on a physical uplink shared channel,
conprising: means for receiving a randdfh access channel preanbl e;

means for acknow edgi ng successful receipt of the random access

channel preanbl e; means for receiving a random access channel
messagé2contacommyeraprogmci p@tligrfoofrapsnan power @awel of ofirstahesysgadorf @rphysical
the rand ccess channel .preanble that was successfully received;

means Fgﬁﬁ%gﬁﬁgﬁ%@FP §°§mpgﬂﬁon1access response including a transmit
power contr el lagnaRNénipdter trb@labler Séraf® saiien tlhARS Toinp@Er XechidBle instructions,
physi cal uplink shared channel based at |east in part upon the

t r ansnicPMpE#HBE: control for the random access channel preanble that
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transmt power control comman Tor the first nmessage ‘transmitted on
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physicg.mﬁﬁlfﬁﬁnsﬁﬁred channel. 48 62. A conputer program product

for transm a thipdwaer 60RkIGHRE fér fecsiSing EEBAER Q0B dhbYE GMssdgR! dofining an
shared, channel , conpr.i si ng: at | east one conputer readable
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a firstygelsdly eflgddguctions for receiving a random access channe

pr eanbl e; a second set of instructions for acknow edgi ng
successful receipt of the random access channel preanbl e;

a fourth set of instructions for determining a transmit power control command for the first
message transmitted on the physical uplink shared channel by setting transmit power control for the
first message transmitted on the physical uplink shared channel by adjusting for a power offset
representing a different message receive sensitivity/quality requirement; and

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

was successfully received.

63.  An apparatus for transmit power control of a first message on a physical uplink shared
channel, comprising:

means for receiving a random access channel preamble;

means for acknowledging successful receipt of the random access channel preamble;

means 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;

means for determining a transmit power control command for the first message transmitted

on the physical uplink shared channel by setting transmit power control for the first message



a third set of instructions for receiving a random access channel

message containing an indication of transmt power control used for

t he random access channel preanble that was successfully received;

a fourth set of instructions for determning a transmt power control

command for the first nessage transmtted on the physical uplink

shared channel by setting transmt power control for the first

message transnmtted on the physical upHPnk shared channel by

adjusting for a power offset representing a different nessage receive

sensitivity/quality requirement; and a fifth set of

i nst r uttnonged on the phsidat tplivk sharaindamd dyesBustiag fons @owac bifsk: Rgprédtting a

transm...power control command for the. first ssage transmtted on
& Yighahty '

the phJUfEst MFSTASH KOS S SEIEH BEUEMSEL f¥hst in part upon the

transmt powREnc @i trlsmitdhg th@indeM IRERCLETRE RlREhe MLAMRLE: bR control
was successfully received. 63. An apparatus for transmt power

cont r oFomagd forythe fipss sresepge diansmigag on ¢ha plusicahwelinksherdd chanmakbased at least in
conpri ' e;
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channekecpivednbl e; means for receiving a random access channel
nmessage containing an indication of transmt power control used for

t he random access channel preanble that was successfully received;

49 transmtted on the physical uplink shared channel by adjusting for

a power offset representing a different nessage receive
sensitivity/quality requirenent; and nmeans for transmtting a
random access response including the transmt power control comrmand

for the first message transmtted on the physical uplink shared

channel based at least in part upon the transmt power control for

t he random access channel preanble that was successfully received.



