UPLI NK PONER CONTROL FOR LTE CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains

wao b@shersd it of U S. Provisional Patent appli ceCT/082008/053925

Serial No. 60/889,931 entitled "A METHOD AND APPARATUS
FOR POAER CONTROL USI NG A POAER CONTROL PREAMBLE"
which was filed February 14, 2007. The entirety of the
af orenenti oned application is herein incorporated by
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with one or nore base stations via transm ssions on
forward and reverse links. The forward |link (or
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t
Ed()@g ons (e é?egé‘s? %8mhﬁlglggﬁﬁr§1]}] ?%sée?&?sganr"e p\:zalcriliﬁ ;fig%l?)rﬁed fogho&l% various
ty@emolﬁ ajommmldmm $dratnsonse, vidits and/oimdatacadni b provided via such

can be establ.ished via a sin nput S|n | e- out put
'(vgpgéj comﬂufql(mtl@n %Bapés SI%g%@lC@Lt‘ﬁh?less communication system, or

network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, a system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), Single Carrier Frequency Division Multiplexing (SC-
FDM) and others. Additionally, the system can conform to specifications such as third
generation partnership project (3GPP), 3GPP long term evolution (LTE), etc.

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

from base stations to access terminals, and the reverse link (or uplink) refers to the
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described in connection with faC|I|tat|ng enpl oynent
of aperiodic closed | oop PHWEMAIRNtrol corrections in

r'?nﬂg Ter ﬁrhg V?oll%xxng%] nér%%re%)[s bas, ?1% %%ﬂ? Cs%?f?ma g nPpe) or more

ni catron envi

eabodMdnBain diderS@Nprovidera aaﬁ@wnhetr@dsndhﬁg QINuE lemdodingnts. This
correct ;an uplink power |evel enployed by an access
PERRAEYaS N9F 4R sHRIEST n OBFVicHe 0£p?é1r coeRP embgdimcafs, and is

ﬁl%hd@@ ].rlélglg€{d%gtl1§n(e o?%ﬁﬁwl %féﬁ@hts(cﬁ ag)emﬂo%ﬁﬁén\@ﬁior delineate the

power elng out si mar gi
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more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.

[0007] In accordance with one or more embodiments and corresponding
disclosure thercof, various aspects are described in connection with facilitating
employment of aperiodic closed loop power control corrections in a Long Term
Evolution (LTE) based wireless communication environment. An aperiodic power
control command can be sent over a downlink to control and/or correct an uplink power
level employed by an access terminal. Transmission of the aperiodic power control can
be triggered by a measurement (e.g., received power being outside a set margin, ...) or

by the opportunity for transmission of control information from the sector to the access
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[0010] Yet another aspect relates to a wireless communications apparatus that
enables yielding power control commands for utilization by access terminals in a
wireless communication environment. The wireless communications apparatus can
include means for obtaining uplink transmissions sent from an access terminal at an
uplink power level. Further, the wireless communications apparatus can comprise
means for evaluating whether to alter the uplink power level employed by the access
terminal. Moreover, the wireless communications apparatus can include means for

sending power control commands via a layer 1/layer 2 (L1/L2) control information
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[0014] Yet another aspect relates to a wireless communications apparatus that
can include a memory that retains instructions related to sending data upon an uplink at
a power level, obtaining a power control command via a layer 1/layer 2 (L1/L2) control
information channel used for downlink (DL) assignments and uplink (UL) grants, and
adjusting the power level based upon the power control command for a subsequent data
transmission.  Further, the wireless communications apparatus can comprise a

processor, coupled to the memory, configured to execute the instructions retained in the

memory.
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[0018] To the accomplishment of the foregoing and related ends, the one or
more embodiments 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 of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments can be employed and the described embodiments are intended to include

all such aspects and their equivalents.
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[0028] FIG. 10 is an illustration of an example methodology that facilitates
employing power control commands in a wireless communication environment.

[0029] FIG. 11 is an illustration of an example access terminal that facilitates
utilizing aperiodic power control commands in an LTE based wireless communication
System.

[0030] FIG. 12 is an illustration of an example system that facilitates yielding
aperiodic power control commands in an LTE based wireless communication
environment.

[0031] FIG. 13 is an illustration of an example wireless network environment
that can be employed in conjunction with the various systems and methods described

herein.
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grocess running on a processor, a processor, an

@] eemplark eoreraneabias, bey buhiselad linitesxiechaingom, pracess running on a
8Ima g\lﬁ%/e?sg{ & Sﬂ&t Gh: eX%Xut\Q@lg gfthfieah ost éx%%ut?o% a_program,

ah a i On° Funni i'ng on déevi nd

hﬁn&oxcwmﬁulbutag B Wiag &f dlastiagord t@mwicamﬁmﬁmﬁrngmraecomputing
onponents can reside within a process and/or thread
6¢Vlféex@t%thec9@rrawan& devisp SRR RE accannpachto cans e EosH components can

reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).

[0036] Furthermore, various embodiments are described herein in connection
with an access terminal. An access terminal can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, mobile

device, user terminal, terminal, wireless communication device, user agent, user device,



one conputer and/or distributed between two or nore

conputers. In addition, these conponents can execute
WO e@Ri1v@sé ous conput er readabl e nedi a havi ng VRECT/O82908/053925

data structures stored thereon. The conponents can

comuni cate by way of |ocal afid/or renpbte processes
such as in accordance with a signal having one or nore

data packets (e.g., data from one conponent
ot aguipagni(UB).arot hetese @ponein iba aacdlintal telspldretma cordless
dis ri buted system .and/or ac S net wor k. such as
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d«ﬁw £ BascUsigtior. ETATLAR! stali®f BAN Bk ,utiNzE€ &S Sommunicating with access
comuni cati on device, user agent, user device, or user

teeuingHehand| wm)alsonbe eeferecsstotasrani asass paimntb¥ode BeFNadaB (cNB), or
tele&ﬂoqg ordl ess tel ephone, a Session Initiation
B0t OCo! ?gwgfg hone a wreless local |oop (WL)
fro3yj on, ampessenalvatdb@ tabeassost @ifurdsPlddgcribdd  herein  can  be
handheld devi ce haV|ng W rel ess connectlon capability,
BOMPUENAG dew athash REUSr gc asilq pldavnete riesiige gtandard
g:% rﬁﬁ"g{ng aﬁ%r TRAE: YL SRYfiles. ’fﬁ% Le%s'aﬁ@éjgf M%l&éctﬁ‘xr& as used
erein"1n cénnectton w a base station

basm stiatehded caondoenpatd hicoaghufen rpragramuuvicesattila gro\m hiny computer-
ac s term nal and can also be referred

digd prcarfﬁén% reﬂﬂ@ ge e@nerémsaomp&ﬁersrswtb%t Hegia Can include
Bﬁra{fb net AEted & glletg‘@gt@ﬁ%@ rdeVMé’sr {e%‘sheﬁﬁﬁﬁékt ?loﬁﬁy disk, magnetic

features described herelin can l emented as

steibhads;. ), appealatisls, (egr, @ntpiact @slo(CEﬁrngladtv@rsetll@sdwig(DVD) etc.),

THET B a7 F A B TR P 0 B sy R e ERg arve, ey

hqteRdad, tv@rlmgéﬁleéla%%ﬂﬂeﬁ heRiP B4R RS ER DBE Bl Brore devices
from any nEuterreadabIe devi ce, carrier, or nedia.

mﬂ/oreszﬁlﬁp terrpastable. medigafor storing mferamtionc| Tk tesoy “machine-
ﬁeragﬁarl‘%?nseﬁl ';E}’t ga‘ijl 1&18188@%1?%& b&%g rh%%feddtng%g]t%ss( ?na%nels and various

ofbti ©adia dhsdbse (ﬂfﬁit@‘mg, C@H’f&aﬁig B c(aﬁ@)ng ifl§tgictiah(s) and/or data.
versatile disk (DVD), etc.), smart cards, and flash

MO8ty devRetging ngw tCEFﬁ:@vnl @awvdrel%% |C@l%1m%‘3ﬁtlﬁfll pstem 100 is
ﬁfugtrated Ad ddc%t‘agﬁéel %uhV@arrfogy Snitfolf] &Eﬁ’te% %‘P&h bﬁg)gstern 100

ereln can represent one or nore es and/ or ot
(XHn]b‘ms&e -arleacatatien foditkatfoan is¢lodd myltiphé ontamia groupsth€or example,
term" nachlnereadr€1e medi unt i ncl ude, .w t hout

PG ABLCTRZERY ¢4, 1 urdswgé%me%alﬁ% é‘ing Hife a99heD @goup can comprise

antennas 108 and 110, and an additional group can include antennas 112 and 114. Two

antennas are illustrated for each antenna group; however, more or fewer antennas can be
utilized for each group. Base station 102 can additionally include a transmitter chain
and a receiver chain, each of which can in turn comprise a plurality of components
associated with signal transmission and reception (e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, efc.), as will be appreciated by
one skilled in the art.

[0039] The corresponding sector of base station 102 can communicate with one

or more access terminals such as access terminal 116 and access terminal 122; however,



ot her nedi a capable of storing, containing, and/or

carrying instruction(s) and/or data. [0038] Referring
WOoWsteoké g. 1, a wireless comunicati on syst eP@T/082008053925

illustrated in accordance with various enbodi ments

presented herein. System 100 &onprises a base station

102 that can include nmultiple antenna groups. For

exanpl e, one antenna group can include antennas 104
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however, is to be apﬁ)égm ated that base station 102 .
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comunj cat i i ces, . ha el d conmputin Vi ces,
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over W rel ess communi cation system 100. As depi ct ed

aoplessd by revenssl linkl 826, $o1i exaopheruRitlzxiri mre Wing Klrasioe rduah;x (TDD)
112 a 114,. wh nt enn and. 114 trans

Seshantiah ipd TR End RV ERT Ak 170 oB0SuE R GhRRR b areppyhand and
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over a reverse link 120. Mreover, access term nal 122

[094ph conmiinshcaronpef wnichnasnandimiabe ag4 iavdidtothey wie designated to
?(p[}n%ﬂg%?te ]1685 b%r}gfel;lirgc? cg Lan §§tﬁ§ Mﬁa%;{%h&? TOi oor%% %ecseﬁ of an eNB.

Ver a orvvar fecei

Foif @armpld, Qtﬂtefnha) Rrps eas bt destpmal toldtmmesatatd @oeemterrmnals in a
link 126. In a frequency division duplex (FDD) system

peStaRe dhg prRs qavredaby hese stational Ogi flfleopa}mumaé@aéwéyforward links
F En& E@ép thO&hn ﬁﬂlga één?%{? bF Bade! Mtioh 2P0 c%E n(]i&% \gg{]rgformmg to

can enp oy erent frequency
l@abvesphdytecioby ratevel oewindrilakd 268 afidi 24 foampdeds terminals 116 and

oA, pbil Dasestiinn Hbismes DROTOOLAh AR () accgss terminals
¢RTHRA 155 QEMRRGY rRABFIPRHough an associated coverage, access terminals in
neighboring cells can be subject to less interference as compared to a base station
transmitting through a single antenna to all its access terminals.

[0041] System 100 can be a Long Term Evolution (LTE) based system, for
instance. In such system 100, the corresponding sectors of base station 102 can control
uplink power levels utilized by access terminals 116 and 122. Hence, system 100 can
provide uplink (UL) power control which yields compensation of path loss and
shadowing (e.g., path loss and shadowing can slowly change over time) and

compensation of time-varying interference from adjacent cells (e.g., since system 100



forward link 124 and reverse link 126 can utilize a
common frequency band. [0040] Each group of antennas

wW@rwBae10she area in which they are desi gnat ed POI/US2008/053925

conmuni cate can be referred to as a sector of base

station 102, or as a cell of Hh eNB. For exanple,

antenna groups can be designed to comunicate to

access termnals in a sector of the areas covered by
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by access termnals 116 and 122. Hence, {stem 100 can
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channel for 3 kmh at different carrier frequencies

exmmpeication(l | o, newlodperoff theqdewelnkofaindy NHiizadakly access
{%%1\4% é_@%hﬁﬁg E(gr\?u 1 é}ﬁgtg %é?lgs(r%lc%élgts ThE o g)?ﬁi rmfeéh%ﬂﬁgpg% allow for

cayriagradhpratoreac yevefe chaahizs @falrﬁtdhﬁN(ﬁldﬁldil@ egeniepeddin®on receive
of 120 ns. Thus, depending on |atency and periodicjty

pOWerdfLiering Bysway agﬂnsraaléﬂm%@mep@\é%rt %dJ‘&SWGIHé dovtheg tt@a open loop
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power c at conbi nes open
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S 0 CIHTL a cmp 1C €S ave been
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comuni cation. For the fir
allocated to access terminals 116, 122 (e.g., the periodic uplink resources can be

Physical Uplink Control Channel (PUCCH) or Sounding Reference Signal (SRS)

resources). Moreover, the corresponding sectors in base station 102 (and/or a network)
can control uplink transmit power utilized by access terminals 116, 122 based upon the
closed loop control.

[0043] The closed loop mechanism employed by system 100 can be periodic,
aperiodic or a combination of the two. Periodic closed-loop corrections can be

transmitted by the corresponding sector in base station 102 to access terminals 116, 122



preanbl e of a RACH, each access term nal 116, 122 may
have obt ai ned downlink (DL) communi cation(s) from base
wa@sionsd 02, and the open | oop nmechani sm can RCEDEM08/053925

each access termnal 116, 122 to select an uplink

transnit power level that is lhversely proportional to

a receive power level related to the obtained downli nk
comuni cation(s). Thus, know edge of the downlink can
periadidally z@ck. byn@c cesg 0.&rms,nalms, 1A 6ns, 12 2nd, or.. )upFonknstance, the
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PUCCH) or Soundi ng Reference Signal (SRS) resources).
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correspondi ng sector in base station 102 to access
yerampthat sxabdife, the 2parddodiaeadchigny eanghe, tranmettahler the@obresponding

ns, 1. 2 4 w + ..)., FOr jn n .the, .. C
Setarot Bhssy BRn b0 skt URBAlsp o ol ziibydstion to periodic
sattdchiknd mPHEIRE &S mMIFizcMBE QR¥RIcad iMt@riee MifHihe transmission of these
corrections can be SI ngl e-bit corrections (e.qg.,

DV eoiistmantyiB, . . .) and/or multi-bit corrections
1 .
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SRAT YR BIRtat{oR: W2, cahQS/IpYRe GIRUDLROWET) Q&I adRisRr 286 that utilizes
the analyzed power level(s) to generate command(s) to alter access terminal power
levels.

[0045] Various physical (PHY) channels 208 can be leveraged for
communication between base station 202 and the access terminal(s); these physical
channels 208 can include downlink physical channels and uplink physical channels.
Examples of downlink physical channels include Physical Downlink Control Channel
(PDCCH), Physical Downlink Shared Channel (PDSCH), and Common Power Control
Channel (CPCCH). PDCCH is a DL layer 1/layer 2 (L1/L2) control channel (e.g.,



margi n, opportunity to send control information to a
gi ven access termmnal,. ..). Moreover, aperiodic
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the corrections can be multi-bit since a significant
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and upl i nk physical” channels. Exanpl es of downlink
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L o RSP R B3 e LB s eminas,
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assigni ng PHY | ayer resources
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Basgib‘eﬂ ﬁrna Moréch@f Sebqdatd Hohpgehn bE’@Eﬁ@l‘(by@dl By e @céds terminals;
dat a channel shared anbngst dlfferent users

thugnghe pereesperdingesceior finrbase ssuiner 28ormep omcm@terCCHchfﬁculty when
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power estimate from transmissions over possibly multiple instants and on possibly
multiple UL PHY channels enabling adequate correction of the path loss and shadowing
effects irrespective of access terminal transmission bandwidth at any time.

[0047] Received power monitor 204 constructs the wideband receive power
estimate from the sampling of the channel based upon access terminal transmissions in a
variety of manners. For instance, received power monitor 204 can employ the PUSCH
for sampling. Following this example, the transmission band of the PUSCH is localized
on a given slot. Frequency diverse scheduling can apply a pseudo-random hopping

pattern to the transmission band at slot boundaries and possibly over re-transmissions to
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[0049] Pursuant to another illustration, SRS transmissions can be utilized by
received power monitor 204 to sample the channel and construct the wideband receive
power estimate. The transmission band (over time) of the SRS can be substantially
equal to the entire system band (or the minimum access terminal transmit bandwidth
capability). At a given SC-FDMA symbol (e.g., SC-FDMA symbol is a minimum unit

of transmission on the UL of LTE), the transmission can be localized (e.g., spanning a
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961 EimeDaNETofTa poreTalroL Noeis "RTER R olnohsy hBE_IDLE.
DPB: ACTIVE-and LTE ACTIVE CPC. However, it is to be appreciated that the
claimed subject matter is not limited to these illustrative states.

[0054] LTE_IDLE is an access terminal state where the access terminal does not
have a unique cell ID. While in the LTE IDLE state, the access terminal can lack a
connection to base station 202. Further, transitioning to LTE ACTIVE state from
LTE IDLE can be effectuated via utilization of RACH.

[0055] LTE_ACTIVE is an access terminal state where the access terminal has a
unique cell ID. Further, when in LTE_ACTIVE state, the access terminal can actively

transfer data via the uplink and/or downlink. Access terminals in this state have UL
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terminal 302 includes an UL periodic transmitter 308. Base station 202 further includes
received power monitor 204 and UL power adjuster 206; received power monitor 204
further comprises a periodic corrector 310.

[0058] Periodic corrector 310 generates periodic power control commands (e.g.,
periodic transmission power control (TPC) commands, periodic corrections, ...) to be
transferred to access terminal 302. Further, periodic corrector 310 can transmit the
periodic power control commands to access terminal 302 (and/or any disparate access
terminal(s)) with any periodicity (e.g., 0.5 ms, 1 ms, 2, ms, 4 ms, ...); however, it is
contemplated that UL power adjuster 206 and/or base station 202 can transmit such
periodic power control commands. Further, periodic corrector 310 can yield a single-bit

correction (e.g., up/down, =1 dB, ...) and/or a multi-bit correction (e.g., £1 dB, =2 dB,



uni que cell ID. Further, when in LTE ACTI VE state, the
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204 of base station 202 in connection with sampling the channel. Moreover, UL power
adjuster 206 and/or periodic corrector 310 can generate commands corresponding to
such sampling.

[0061] According to an illustration, periodicity of UL transmissions sent by UL
periodic transmitter 308 of access terminal 302 can be linked to DL TPC command
transmission cycle employed by periodic corrector 310 for access terminal 302; hence,
access terminals with differing UL transmission periodicity can be sent DL TPC

commands with disparate transmission cycles. Further, the periodicity of UL



periodi c power control commands to access term nal 302

(and/ or any disparate access termnal(s)) with any
wWoensoadiosi ty (e.g., 0.5 nms, 1 ms, 2, ns, 4 s, PCT/US008/053925
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PDCCH by periodic corrector 310, a 32 bit payload and an 8 bit CRC can be employed.

For instance, 32 single-bit TPC commands in a 1 ms interval can be used for one
PDCCH instant. Thus, 320 users in LTE_ACTIVE state can be supported at 100 Hz
using a single PDCCH on each TTI assuming FDD is employed. Accordingly, single
bit corrections can be provided every 10 ms, which can allow for 100 dB/s corrections.
According to another example, 16 dual-bit TPC commands can be employed in a 1 ms

interval. Thus, 320 users can be supported in LTE _ACTIVE state with 50 Hz using a



204 of base station 202 in connection with sanpling
t he channel. Moreover, UL power adjuster 206 and/or
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power level employed by access terminal 302.

[0067] Aperiodic corrections of uplink power levels employed by access
terminal 302 and yielded by aperiodic corrector 402 can be trigger based. Thus, the
aperiodic corrections can be associated with larger overhead as compared to periodic
corrections due to the unicast nature of the aperiodic corrections. Additionally,
according to an example where multi-bit aperiodic corrections are employed, these
corrections can be mapped to a particular instantiation of the PDCCH (e.g., in which

case the power correction can be transmitted as part of the DL assignment or UL grant)
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[0070] According to an illustration, access terminal 1 502 can employ a
transmission rate of 200 Hz for SRS transmission, access terminal 2 504 can utilize a
transmission rate of 50 Hz for SRS transmission, and access terminal N 506 can use a
transmission rate of 100 Hz for SRS transmission. AT grouper 514 can recognize these
respective transmission rates (e.g., utilizing signals obtained via received power monitor
204, ...). Thereafter, AT grouper 514 can assign access terminal 1 502 and access

terminal N 506 to a group A (along with any other access terminal(s) that employ 100

Hz or 200 Hz transmission rates). AT grouper 514 can also allocate access terminal 2



aperiodic corrector 402 (and/or UL power adjuster 206
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ABtibustragdOtipnshdssid sRseiirt 1600 Eropaefonee Bbited] coafiamdd $or users in
over the downlink. [0069] AT grouper 514 can group ,
giovBgs vpeh i fival BDS621 ogsmission pigh @pvehcasttrol apmgiagds for users in

of | a n i
[35H 0 oL MDD, SR ARGy o
PBX (1 ctrensandiqphaseludeuns ggaclic trodwarnabdyerchetdt ugiR@t i oivoreover,

@gnsg{igﬁcsgsrtggééa 8@%6&'{11'@8%%&6%%83&031 CtOIenrl’Irlgnr&g lfo(rslzserss 91% :grso%gs A and
B upon a common PDCCH transmission. By way of illustration, for transmission
structure 602, power control commands for users in group A can be included in a first
segment of the common PDCCH transmission and power control commands for users in
group B can be included in a second segment of the common PDCCH transmission.

[0072] Referring to Fig. 7, illustrated is an example timing diagram 700 for a
periodic uplink power control procedure for LTE. At 702, power control procedures for
an access terminal in LTE ACTIVE state are illustrated. In this state, the access
terminal sends periodic SRS transmissions to a base station, and the base station replies

to the periodic SRS transmissions with periodic TPC commands. As shown in the
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transmissions at 702; however, the claimed subject matter is not so limited. In response

to the periodic SRS transmissions, the base station sends TPC commands that in this
case account for 2 bits (e.g., 1 dB, £2 dB). Further, although not illustrated, access
terminal transmissions can continue to utilize open loop corrections determined from the
receive power level at the access terminal. Therefore, the closed loop corrections can be
exclusive and/or on top of the open loop corrections determined from the changes in the
receive power at the access terminal.

[0077] Now turning to Fig. 8, illustrated is an example timing diagram 800 for

an aperiodic uplink power control procedure for LTE. Illustrated are power control



transm ssion structures can be enpl oyed for PDCCH

transm ssions. Two exanple transm ssion structures are
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power control. The APSD can provide a maximum transmit power that is allowed for a
given user in order to minimize an impact to adjacent cells. The APSD can evolve over
time as a function of, for example, the load indicator from adjacent cells, channel
conditions, and so forth. Further, the APSD can be reported to the access terminal (e.g.,
in-band) when possible. In the LTE systems, the network can choose which MCS /
Max data-to-pilot power ratio the access terminal is allowed to transmit. The initial

APSD, however, can be based on the MCS in the UL grant (e.g., relationship between
the UL grant and the initial APSD can be formula based). Moreover, much of the
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%allfiﬁe?fi 358 XN S rmings ha WIER Pgnard ;@Vtgf#%tthat the
hethodologies are not limited by the order of acts, as some acts can, in accordance with
one or more embodiments, occur in different orders and/or concurrently with other acts
from that shown and described herein. For example, those skilled in the art will
understand and appreciate that a methodology could alternatively be represented as a
series of interrelated states or events, such as in a state diagram. Moreover, not all
illustrated acts can be required to implement a methodology in accordance with one or
more embodiments.

[0082] With reference to Fig. 9, illustrated is a methodology 900 that facilitates

generating power control commands in a wireless communication environment. At 902,
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&%’{r& éaﬁt}ﬁ:g 8CEd%‘r @S rC:Qfl rB n %‘g{ag@gg anne tlhzed for downlink (DL)
assignments and uplink (UL) grants. For instance, transmission of the power control
commands can be triggered by a measurement (e.g., measure of received power level
being outside a set margin, ...) or by the opportunity to transmit a power control
command (e.g., because the transmission of an UL grant). Based upon the
determination at 904, the power control commands can be sent on an as needed basis.
Thus, the power control commands can be transmitted when necessary and on an
available channel (as opposed to a fixed preset location and channel). For instance, the
power control commands can be sent on the PDCCH with the DL assignments or UL

grants at a subset of times when available, and at other times the power control



updates can be utilized on top of aperiodic updates.
If there are schedul ed PUSCH transm ssi ons, they can
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grant, and therefore, the power control commands can

be transnmitted in the PDCCHs @ th the UL grants. If
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{lﬁm SOFRTSMns&h&D Shusl He EXABH 6 aperiodically transmitted. Pursuant

to a further example, the data transmission can be periodically transmitted (e.g., related

to a set of periodic transmissions such as, for instance, SRS transmissions, CQI
transmissions, PUCCH transmissions, ...). At 1004, a power control command can be
received via a layer 1/layer 2 (L1/L2) control information channel used for downlink
(DL) assignments and uplink (UL) grants. The power control command can be sent
over a downlink upon occurrence of a triggering condition or by the opportunity to
transmit a power control command (e.g., because the transmission of an UL grant). For

example, the power control command can be transferred over the downlink when



According to another illustration, the uplink
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effectuated. Accordlng to another example, whether or not the power control command
is received and utilized to adjust the power level, open loop power control mechanisms
can be employed to alter the power level. At 1008, data can be transmitted upon the
uplink at the altered power level. Further, data can be transmitted at a particular time
and a first power level without receiving a power control command in response, and a
next data transmission upon the uplink can employ the first power level. By way of

further example, periodic updates to the uplink power level can be received on top of

aperiodic adjustments.



power control comrands can be sent on the PDCCH with

the DL assignnments or UL grants at a subset of tines
wab@s/1em86 | abl e, and at other tines the power PCT/US2008/053925

control conmands can be transferred on TPC- PDCCH when

avai |l abl e. Each power control2command can be a
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ower control d can
POO comprises a recelver that recelves a signal from, for

systerrz Access terrmna?l
instance, a receive antenna (not shown), and performs typical actions thereon (e.g.,
filters, amplifies, downconverts, etc.) the received signal and digitizes the conditioned
signal to obtain samples. Receiver 1102 can be, for example, an MMSE receiver, and
can comprise a demodulator 1104 that can demodulate received symbols and provide
them to a processor 1106 for channel estimation. Processor 1106 can be a processor
dedicated to analyzing information received by receiver 1102 and/or generating

information for transmission by a transmitter 1116, a processor that controls one or

more components of access terminal 1100, and/or a processor that both analyzes
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i nformati on channel used for downlink (DL) assignnents
w@easaplosthk (UL) grants. The power control conP&rRtiS2a81053925

be sent over a downlink upon occurrence of a

triggering condition or by th opportunity to transnit

a power control command (e.g., because the

transm ssion of an UL grant). For exanple, the power

mdorintanion creneiaet] byarccbect ransf géﬂemtew\iﬁfbrrhzi’tmnd MtrhM1ssmn by

mhennecess and on an avail abl e chan in cont
fransE ek dge%‘dvﬂ‘?&r@ 1§ OF MEEGCOTRWERE O 6%‘&?% fﬁﬁnléﬁﬁif‘

fiasge! arF gcf’ésb |t fiflal ﬂroocmhmﬁnp%o @Men?dgr?t 1198 that is

conmand. owi ng this exanple, the” power cont
cmmt&miiy caupldieo pdcabsoe d 1 Omarad tfhm(alal stirt Hatbito he sgmmted,seceived

oo fEAT il 1OReeS el O0e Bt BB o obtained

Aok derMUNBeY @b mniah@s, RAWRInyCORET Qlita®RMIBGIehaBiBAtfor selecting
over the L1/L2 control information channel can be

yheibemtedmplement éiNodecr®dice peivok coled expnnansisns Magery ol 08 can

%@'{ﬁsﬁl\ﬂllg s oﬁgg)rg efolmv Zd/@gmfgg ﬁlr SI ?Calllted W1P10|demphre%tnlg Qvhether an

peaidd v gowed cortrdl Remuint RKdifetcgl. towdﬂits acéersmsﬂfﬁﬂat erbou p on
the uplink at 1002). The power control conmand can

H089hgl e- blttwitlobmaiticasiad drat shandate SO (¢ oeEINEY 1108) “deseribed
GeEeEly oDy OBk, MERALSR AR 8. 080 il o

calatileand aonvadaile @I&lmdtm Byoeiywedllagratiosf arddmaﬂlﬂnfatlon nonvolatile
transm ssi on. or ba w th ot her. data trans

FIEBIORG, s Bckids [ 0 @y Msgnosy Mweprqgr%@ﬁb 8t #@3” (PROM),
El@&n@&%rog&%{rﬁﬁle R@M‘@EﬁR@@D Ql%cth%é’l%} é&%éjab?et PROM E)Ee?iﬁ{OM), or

'ocati ons; “nanely, power ‘control “command can
ﬂbsthamnmdrsov doldthe nRID@@H oamltnclmﬂ_e wsloglnmnﬁssm@motyL(RAM), which

rants and/or over the P ower c trol . .. )
BSAS aBR o Feplol” acBo iy i BB, GAhdChmitation, RAM is
FRARBC G mank s Sadiich a9 S%{Uh?oﬂoh& RAM ?{ISRA [gLayMi@ RAM (DRAM),
control conmand obtai ned via PDCCH with

assi gnnent s
th@@OWeDBV‘é‘ﬁt(SDBP@@Q;dquhl%ﬂaéa BoSPREGYCTBIR oMM, cnhanced

E@E%ﬁx Q%c&ﬁégﬁcqsm' her exg§%Fﬁ8Q¥§o #@dﬁ%%EI%&ﬁ%uS RAM

@ORR @t The ztﬁ@kno@ il(ISSbf TRCsibpéeEHystams hidenpihoyeds filténded to
provi di ng power control conmands rel evant for PUCCH

epTapEsCs WEBoN br%lmwﬁ%%lﬁseo@d@pw lofheg quiagie types of memory.

ni cat
o RO R 02 3R M SHEATERY ol Bl ua A power manager
ﬂ)bl()sﬁhstt c&mtrby; aspedvedt Uidvet uflusGH)y. acAtss 1ﬁﬁﬁnaltlh90 ﬁmﬁmnsmitting via an

EHmnL TEOVE REAISEGT 1O is B P BRBRT Rk fopransmiting date,

SHITRRENAR, afats @i P8 dny SR ralpligk 3hARRE 10 fd¥eerRMRLer 1110
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can employ open loop mechanisms for selecting the uplink power level. Additionally,

receiver 1102 and UL power manager 1110 can be coupled to an aperiodic command
receiver 1112 that evaluates aperiodic power control commands obtained by receiver
1102. Aperiodic command receiver 1112 deciphers when to listen for aperiodic power
control commands directed towards access terminal 1100. Further, aperiodic command
receiver 1112 determines that a particular aperiodic power control command should be
decoded, employed, etc. Moreover, aperiodic command receiver 1112 (and/or UL

power manager 1110) alters the uplink power level utilized by access terminal 1100 as a



ef fectuated. According to anot her exanple, whether or
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[0092] Received power monitor 1218 can be operatively coupled to an aperiodic
corrector 1220 that alters the evaluated uplink power level(s) on an as needed basis.
Adjustments effectuated by aperiodic corrector 1220 can be triggered based upon
occurrence of a predetermined condition, which can be identified based upon a
measurement. Moreover, aperiodic corrector 1220 can determine how much of an
adjustment to make to uplink power level(s) when such adjustments are deemed to be

needed. Further, aperiodic corrector 1220 can generate aperiodic power control

commands that can thereafter be sent to intended, corresponding access terminal(s)
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E(gdiﬁ‘&t&?ggset Fdt{Bn 8 §£d/9511 Q(Q:’es§ fgﬁngﬁlgﬁtc'aﬁ Be rsﬁi)d&'&n ﬂllg Qimilar or different
obt ai ned aperi odi ¢ power control conmands, and any
fibmerxasipid st etatiod 03 rbidridorecésneragha dBbhdesshibtdbelotvo In addition,

i b eampaad BRcy ST LT BN RE GRS R 1350 Gan entploy the
&)sHRhd (HIES 185SQC At.gd WL i) aﬁ%g RR&Hd IR qu:g[a.ems d@s%gbed herein to

aperiodi ¢ power control command is directed towards
tacdasts wietass pathmua®atio ho8Hetweenwi | | be appr eci at ed

the d store. (e, g.. ry,1108) describ :
841 ,"canRbebess by bftgs PR Dedis Joop SIGROSI OF g streams is
PRARICH frodh a @@t sbivek Ude2 Rt RankalietTiX)edaanpkoB&RNO0l AUl 1/ cording to
menory. By way of illustration, and not linmitation,

pioAYANRIE ¢ash rdtrosticatmpen b fraefamitteh@veind yestresieyan(qRap) , TX data

( I i cal [ I
PloBRRy T3 doli.L{ M o PALEE RBRIDATRRER RER on o
pRoly: codidgadchtc BEBREY fod dtint idBalsttdem tapaotdcavdesata.
whi ch acts as external cache nenor

menory (RANQ, erory. By
Sbt i 11 dise pedadotnta i Gaeh dptarittean @R beppwitiplexed with pilot data

L Ty
douhiteveiatthe pide sBRRAMGDIR SORAMY déntiancedtifiBRAMFDM), time
g 5ty 3 Ry SRR o
apitallBh@den ditd pitRAdad: {9rocessed in a known manner and can be used at

access terminal 1350 to estimate channel response. The multiplexed pilot and coded

data for each data stream can be modulated (e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions

performed or provided by processor 1330.



conprise, without being limted to, these and any
ot her suitable types of nenory. [0090] Receiver 1102

WO g00Buot0Rer operatively coupled to an UL power PGEESZPE3/053925
1110 that controls a power level utilized by access
termnal 1100 for transnittihﬂ»via an uplink. UL power
manager 1110 can set the uplink power |evel for
transmtting data, control signals, and so forth via
ENW61ype oTheiplddolatiohapmébls fok theodues streumagedn Hel pfdvided to a TX

”&lé? et AdD DhGAAy P Biove (04 ol opL SHM (e fo
PAGE T MW@?FO&@SO?Q?@(‘) BfdntPoAlks ﬁ%b&lﬁhﬁotﬁ%ﬁ%@ Gtreams to Ny

recelver 1112 that eval uates aperiodic power
temmaticts @bﬂﬁthﬁszth@mghvﬁﬁzﬂldm,Vﬂmnml@m%@hnmmHaﬂﬁlNﬂkﬂ)

SR e ST ERbS d b b Bl BB s and o
therantenal frddOPhick dfct éﬂrﬁfbol AR meeMaNd recei ver
1112 determ nes that particul ar aperiodic power

Hlﬂﬁf/]r ol coﬁﬁﬁh@anssh@t@ﬁrd 382 r@@ty@@l el progpisoyebspettiye symbol stream
Nb I‘OVl ricradr%lgaerer é}%?%}%lo%o%{ggﬂ ) tah ﬁﬁ%erﬂ&o ]gltlon P g(/ galrmp ies, filters,

d |upl@diebt¥) aBe€ emaldgekignhid! tol J;ﬁ)@wa@ Afedflated @fnal h&itable for
aperi.odic pomer control command. Access term nal_ 1100
FRRyissiQr e ¥REthe VMG skanngl. nrthertr medulated signals from transmitters

{320 %r‘bﬁf[{ %3%%9 Jr? Ao ARSI ﬁiﬂét he shahdls 1944 Qﬁrough 1324t,

I nstance, ase station, anot dccess ternin
eﬁpedﬂ&@hough depi cted as being separate fron1the

PlOB8ES" 1190 s el TR Beau B Boduied S roceived

|aﬁ{eﬁﬁas]-1]3]5§a ¢RBuSe] PR ind th&%@&@&ﬁﬁ%nal F6h &ch@ntenna 1352 is
nunber of processors (not shown Fig. 12 is an

pﬂolvu:bdrtatai espafiva r@;y:stee RCYB) 1t3ﬁéa thiraugh il8 xresEach receiver 1354

Idln ap odi ¢ wer, 6o trol nds in an LTE,. ..
Hultpite 2 dUE oS o aRor e e poediel Spel gitizes the
é‘&ﬂiﬂ[dn%@%lg'ilapﬁﬁﬁroﬂd%@a 1cb26%d fifth@r prRE§GBS shePRintples to provide a
..) With a recelver that receives signal (s) from

errecspending ereem@ié’ssyn@pmtwams 1204 through a plurali ty

ﬁf095 cei Ve@%%ﬁg&gﬁ é)%%c%gsr% ?12%0 %a}l rr%@eﬁx% taﬁc? I Ir&b%%% 812 % recelved

ransmts ccess termn

tyilsl gdircamb r RGYa VL raddi e a 332 AhscdRea e \partichBt Ore€dler processing
receive information fromreceive antennas 1206 and is

tsplRiges (R Injodes dbi ekastam t Wmbod sHsdnt atBK daa pregestor 1360 can
Qé?H&ﬂfﬂét?yze 1@&4% Vi deBl Y IRy ﬁgg@cte% b4 1§ rﬁ'gp%rs[he traffic

are ana a processor be si
taa tférethp rdamamam désqrodesdng@bpReX dath iprocegsair d 360 isFéognplementary

fonfte R Biedr el TG TH BBt { hpHi S G PGesig 1514 at base
{t8tish 13MACIDs, . ..), data to be transmtted to or

[00100] A processor 1370 can periodically determine which available technology
to utilize as discussed above. Further, processor 1370 can formulate a reverse link
message comprising a matrix index portion and a rank value portion.

[00101] The reverse link message can comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message can be processed by a TX data processor 1338, which also receives traffic data

for a number of data streams from a data source 1336, modulated by a modulator 1380,



received fromaccess termnal (s) 1204 (or a disparate

base station (not shown)) {e.g., aperiodic power
w@owsnoloscommand(s) . ..), and/or any ot her suPCEIDEM08/053925

information related to perform ng the various actions

and functions set forth hereit# Processor 1214 is

further coupled to a received power nonitor 1218 that

assesses uplink power |evels enployed by access

tardidonat (bg) trahRovdittdoa $ @M authesughi IG5 at, and btaasmaetd diaclb &s Base station

ié tion 1202. For instance, received power nonitor

can anal yze an uplink power [evel froma PUSCH

[d0a0sM SSi AP H ACGSH P9I (L %eaﬂlgﬁﬁ‘lg{ed'sllédéfst fr8h &@ess terminal 1350

received power nonitor 12 can eval uate an uplink

pt@v\mcellved/énly fimtomaa  1Berh @dn«htlupdd bk tecangri B€2odemodulated by a

009 ved ,power nit r, 1218 can be eratijve
Lok 574k S BRe el ot FOCAER ProBBsranaap calrtch e reverse
ﬁﬂl@hié@stagé* trdrhiftkd B WeEesd fé‘t‘l%h{al;mﬂﬁ RiHIRS, fr6€d&st 183§icn process
Adj ustments effectuated by aperiodic corrector 1220
therexpected inpgeage do Waksadingpoiclo pragpdiag gratok tguse for determining the
E%mnogg&n1neqncondltlon whi ch can be identified based
Ehient . Mor eover, aperiodic corrector 1220

p[mrloyl]et er nPﬂﬁed@ew 1R30handf 1330 cafljdustin®ent, dodtrohkeotddnate, manage,
Pllnk power | evel (s) when such adjustnents are deemed

) pecisEary atbase siatingrl 319 gad W@ﬁ&:t%@m&béwf respogiiveln Respective
g@@&% €1 308JH1CM # ?ao IJ &8@5@8%&@%&92 EQtan8%7z that store

ereafter be sent nten correspo I Ng acces
pegrann adbdcs ))ahd Qita. Ahebdas@ﬁhscl%() ranédBod cd?2Bo garform cornputatlons to

ddi tional |y be aoperativel | ed t a nodu or .
dobs. TioguRIc: 310 1PIRCASRAISE | PR Sl o dlpﬁw@e%nd downlink,

R (ﬁgglponnands for transm ssion by a transmtter
1226 thrfough antenna 1208 to access termnal (s) 1204.
[‘ﬂﬂtlﬂd)]ug h dhpiis ctoelet asddrsbod) teat phe andoflmoents kieSCpitbod: ésgom can be

1214 appr ci ated that ceived powe

I%*?]%F]’PB te‘iz’i‘s ha&‘ﬁ%ﬂfF’o&P Wasr rgﬁ%?reiﬁbﬁgeﬁ‘@f%r Riittocode, or any
ERAbihAiSH thedcd?. CBO: RehapdKdrc N RGRSRA! tHe bfoREsidy units can be
nunber of processors (not shown). 0093] Fig. 13 shows

e leemtpd &1t @lceygnerg ivDiGatian isperiisy witastetad @@cultFNéSICS) digital

N

peyvddvyces KBLBYE ficld frogramintbiegap prrewl (FPEA sh, habeSyst, edntrollers,
1300 can include npbre than one base_ station and/or
W@ CORGEA GhemieRIesCss s nioHIT | clogionts pndy dicpigperhto pregtorm the

&rlﬁes&ﬂ%/dfctﬁfere%‘f%?%%oh%ﬁ%@ﬁhfer&?” be substantially

S|n1 ar or erént from exa e base station 1310
Hod 05n]c cessWhennthal endi3kidmckes ¢ aneb agiplealonted lim safdidre.onfirmware,

it. s to be a ciated that base station 1310 and/ or
Q‘Jé%‘%arﬁ‘ et n‘?“r?g&oﬁ%?fo&%?ﬂl &R 8y cofie S%}%?%E?SFP%}% %e stored in a

fiachind-tealifhlc ANk - s%@ﬂ a8 SoPfze WBIBORt.( Kl @ sk can represent

descri bed herein t
a procedure, a function, a subprograrn a program, a routine, a subroutine, a module, a

software package, a class, or any combination of instructions, data structures, or
program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, etc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message

passing, token passing, network transmission, etc.



facilitate wirel ess communi cati on there between.
[0094] At base station 1310, traffic data for a nunber

w@Roodaemsestreans i s provided froma data sour CRCT/BIR08/053925

a transmt (TX) data processor 1314. According to an

exanpl e, each data stream cambe transmitted over a
respective antenna. TX data processor 1314 formats,

codes, and interleaves the traffic data stream based
foo166]par t i Eod aroftedicnighptahen®ione tlectcekhifmss ddatbedaticacin can be

streamto provide coded data. [0Q95]. The coded data
mlel@a@ﬁg QB MSEFlsh -G it ? Cé&{é@d W R PP1iggt perform the
ARk AotSEAErndd RagaNalr, § KEAWERCHIEE hid b8 ks ik %&ﬁétﬂgunits and
(OFDM techniques. Additionally or alternatively, the
pidcoted Dynivodessaran The nfenegy @ntt ywai by isplemented twiglie ttedprocessor or

F time division Itiplexed (T or .code
(VGET th U piepBt ol ¥hiohy SHESt PoyCotpufiniiSly coupled to the
doREEEH ViXl varikRaneind al & RLhah thd Bt is processed in a

nown manner and can be used at access term nal 1350
10918%k i nat &ithasieience ésgogs 4. fhetrated tis @l systan pi40Btthat enables
BB B Ay B B A TLARRI S S, R et
s@h@BichttordenvinfRhy PbAsCarhplef Syskayi1ng0 CBPSIde at least partially
guadr at ure phase-shift keying (QPSK), M phase-shift
REPInng tave parien. Migisatyr he iwercsiind thadisyseaul 40 énrepresented as

. C f .

(kb0 uriChl REASCHERS) G G BingBiBRA QB Rorosony funcrions
myd ematted by hqroeawn, ddtvwars tor eambaationh éhetkelf €.01 fiedwhie). System
i nstructjons perforned, or ovi.ded hy processor :
1% .llrf@ )8 #H@%a{ﬂuamgorhg@%/ otlsCtiicyl pePeRghyy that can act in

Sddj @RMBn C For BRtROVIogRI! LBufing 4t Mh Qﬁc@ﬁcfeszﬁpélleé@igﬁ’ component

which can further process the nodul ati on synbols
{ce .ohtainihg nplPKONYnsmis<idvs Mtgrame es saress @R0inehgrmnpipbuk gewer level

T ul,ati pn.synbol .str to NT transm.tter
i oS L iR i S0 s et & BR Tt it comppgent for
MMAtREOCRSBAT 10179 (RO RIIMS pbRarMQentmgloyed Bt the tacdsb@erminal
synmbol s of the data streans and to the antenna from

e Mptsevey lagital groupagid02 pamiagiude e clepogalmonmeapnt for sending

bOROS b LoARRRAT 550 VSR AUSRT RESSRERNAMAIAGRU Y5 downlink
ynbol stream to provide one or nore anal og signals,

énid) hddtehRehtsCaddiplin@N®J1() eargnts, What ithd eewerf tdnt®l Somatadds adjust
upconverts) the anal og signals to provide a nodul at ed
giegdink gemcantyel Pyra sicsitishi ek 180%r Fepexamme the power control

FPARGN it B 1hoa S TRESAPPRNP B! By SR, bl Agiiona
Sybteamnt 0 asanl 3Aalet lar oggloryl 32490, thae sptenisi mefryctions for executing
functions associated with electrical components 1404, 1406, and 1408. While shown as
being external to memory 1410, it is to be understood that one or more of electrical
components 1404, 1406, and 1408 can exist within memory 1410.

[00108] Turning to Fig. 15, illustrated is a system 1500 that enables utilizing
power control commands in a wireless communication environment. System 1500 can
reside within an access terminal, for instance. As depicted, system 1500 includes
functional blocks that can represent functions implemented by a processor, software, or
combination thereof (e.g., firmware). System 1500 includes a logical grouping 1502 of

electrical components that can act in conjunction. Logical grouping 1502 can include

an electrical component for sending data upon an uplink at a power level 1504.



[0098] At access term nal 1350, the transmtted
nodul at ed signals are received by NR antennas 1352a
W@ beodagesel 352r and t he received signal from eakdil/US2008/053925
antenna 1352 is provided to a respective receiver
(RCVR) 1354a through 1354r. EHch receiver 1354
conditions (e.qg., filters, anplifies, and
downconverts) a respective signal, digitizes the
donebveet, dogidalsgrgupihg tIG0P reaw iitdudvasrp blestricalnebriipomehiefor obtaining a

rocesses. the sanples to provide. ) di )
PowtresageH ngﬁafmgf # a2 (<00l ko ;%p*g%l 3ok &y downlink
aSRANRECINEuATE RTOCESRtst POONREBRE MERaB¥RBIng 1502 can
: 208 ping

reans from NR recei vers 1354 based on artrcu
mebek \eaar elpetocd ssinmgntetc foni diaegite the poivdielovdl fatet edhiseqifent data
nmbol .streans. .RX data processor 1360 depodul.at
AR ik P b Q5RO A i SR B € Mol A SO another
HRsREAY tHe pRr U6RE EACadiBtighal19Tor bhiemededy B¢ CRAFed ThSubsequent
processi ng by RX data processor 1360 is conplenentaiy"
e ttiasmssipn drapasdupnn FXOMIMOOPr RS sontra3mockangni X Additionally,
dat a progcessor. 1314 at base statjo 310.. 100100 .
SRl D SRt soheBRRE 1B BT sr bR O excouring
anatibadssodiaehivith @y trical edrhpdnestsas04l HOBsERIA SV80Wehile shown as
Furtherh@grocessor 1370 can forrul ate a reverse

['ink

heing syermeb iprraRg | 3l Oxittis ity b Hadsestped thap gleginigalacomperents 1504,

i Qn. : rse |ink nessage can
ngg??@gﬁgggggﬁgggégé%ﬂéggpggﬁﬁhation regardi ng the
pOIa9Ini cat Mdnt lhankbeanddescrilidde abb@eeinekded akamples edfimone or more
The r.everse |ink nessage can be processed by a. TX data.
EPg%‘{%‘%@B‘iS- %‘3@8 PFS\SPHY% “gf E%Ssl%é%& 5@%“‘?? afqy 60%%%'2‘%%6090 ination
ot 'Egﬁfpoﬁéntéj Framtlofsitick fp %n‘ﬂ%e@_ SOWSRibIR3qhe aforementioned
nodul at ed by a nodul ator 1380, condi ti oned by
embodimichisebst 08548 ordinanygskill 364h¢ agnuohay rracrpmizct thdt bmok further
to base station 1310. [00102 ase station. 1310, .
EHRORRERIS 40 §oLP YRR rvgﬁ%%%lﬁ@%%@%aﬁwosﬁé% Aptoringly, the
d&eabMEEMBYdiRRhR ARAMtIRE to EMBEHCE laNRAeh BYerh@siRl M@HFications and
1322, denodul ated by a denodul ator 1340, and processed
wyriasiopxthas fadl withiodhe spirif 3ud sqope of theasnpendrs ¢leipsy dairthermore, to

i.n sgage transnm t » termnal -1350. . .
R A0 Ee CRES MAMES, I SRERESh i B i igorvtion or the
oeBsagaich otcelat Br MtdirlewhioC Be piheltse NG BBRiahiert Onlike thothe term
determ ni ng the beanform ng mek&gts. 00103] o )
PGB SEW ¢S { SaDPEHBE 183 70tcHapcd M cmpdoygd as @drnpigional word in a
?% di nate, manage, etc.) operation at base station
) and access term nal 1350, respectively.

Respecti ve



processors 1330 and 1370 can be associated wth nenory
1332 and 1372 that store program codes and dat a.

wPe@saewss s 1330 and 1370 can al so perfor m conpai/E$10081653925

to derive frequency and inpul se response estinmates for

the uplink and downlink, respectively. [00104] It is

to be understood that the enbodi nents described herein

can be inplenented in hardware, software, firnmnare,

m ddl eware, m crocode, or any conbination thereof. For

a hardware inplenentation, the processing units can be

i npl emented within one or Aeﬂ\g%m ication specific

integrated circuits (ASICs), digital signal processors

(DSPs), digital signal processing devices (DSPDs),

oy rsatammbll &s: 1 ogi ¢ devi ces (PLDs), field progranmmabl e

gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, other electronic

uni t sadggitdaethat eacPehkordehéhend ?b@%f QBstrélesshmbBRE in a wireless

herein, or a conbination thereof. [00105] Wen the

eerhodhigeimnscryironingpil eerapiieel:i n sof tware, firmare,

m dd! eval & itk G888 on PEALATCOd R of, fOde

segneﬁ%s,]¥%é§ can be sPore iN ‘& Fachi ne-r eadabl e

medi udtcniGihgash@h&t or aljest AR NiowoA el engt@yd@by the access

can represent a procedure, a function, a subprogram a
gebda routine, a subroutine, a nodule, a software

pac kaggnsnﬁttﬁl.ggi)%ver QBn@&ycoﬁﬁﬂafdg % 'tl?é"accégssl t@r?htligylcttol &1L the uplink

data structures, or program statenments. A code segment

pawcrblevelouyphed Ihyeranbiybe? (Code) segureininfamatioh ahduved aeitilized for

i rcuit passi ng and/ qr .r iving information, data,
39@%}%%@3 aﬁ%g%q%ﬁ%dfj undfal Eirg B{Aont ent s.
Information, argunents, paraneters, data, etc. can be

passed, forwarded, or transmtted using any suitable
Preans Thaoletididngfl olemm iy whiaeenn tg, uptekstagempsssis rmge Phypkead Uplink

SSi n ansm ssion, etc.[00106] For a
g@??éﬁﬂ@“ﬁﬁbﬁgﬁiﬁi%W98H$“Fﬁe t echni ques descri bed
herein can be i nplenented with nodules (e.qg.,

rocedures, functions, and so on) that performthe
unct Thagnafeast of Isldmhbr ehereinTihe wiinkwassiseas ararfrgse a set of
red | ' nd e . processors. The
ﬁ%ﬁ%@@mﬂﬁﬁggggﬁ¥%§ﬂ%%%?gﬁg%ﬁﬁg&ﬁﬁ%ﬂPﬁﬂthe processor or
external to the processor, in which case it can be

communj catively coupled to the processor via various
freans The method g limd» fsdeheampPiERE07] Wth reference

to Fi 4. olth t IS ePtoSySlLm,4400 that enabl es
yieId?%g&%gﬁkrég@ﬁ%ﬁ%ﬁ&%6ﬁﬁaﬁ S &%ﬁaU§ilization by
accestiggering adjhstmient whov & dif&sence between the uplink power level and the

target exceeds a threshold.

5. The method of claim 1, further comprising determining an amount of adjustment

to the uplink power level, the amount being included in the power control commands.

6. The method of claim 1, further comprising transmitting the power control

commands on an as needed basis.

7. The method of claim 1, the power control command being a single bit correction

to the uplink power level.



communi cation environnent. For exanple, system 1400
can reside at least partially wthin a base station.
WO 2008401086 be appreci ated that system 1400 is PCT/US2008/053925
represented as including functional blocks, which can
be functional blocks that reptesent functions
i npl emented by a processor, software, or conbination
thereof (e.g., firmvare). System 1400 includes a
| ogi cal grouping 1402 of electrical components that

an a i n_conjunction. For instance, |ogical groupin .
§902° ChnmeHOO S lel?f&cmweéépn%@rﬁﬁa}wg?ea}g S BRH tﬁgrrectwn
Hﬂhgﬂﬁhmiﬁgﬁghéﬁﬂons sent froman access termninal at

in

an up power |evel 1404. Further, |ogical grouping
1402 can conprise an el ectrical conponent for

val uatin et.her to.alter the .uplink wer | evel

o ob bengreias i do T Fe s S paPrinB Bipuet ¢Shtrol command
loogigastcutth AHRAMGISAQE £ aAbast BEE WiQ PRyaEBdvifimk Control Channel
&gﬁEonent for sendlggifomer control conmands via a

GOHy one PRICGHIP DSk (Phisietl dravenlinsddraddrhagoon baink
(DL) assignnents and uplink (UL) grants, where the
power control commands adjust the uplink power [evel
by. a $heahdthed ofn@aint 11408hcrFesmexamp t@nsrhitengdd @& hower control
control conmands can be generated and transmtted on
gemmanhaegandalens trangipsi9tonal | y, system 1400 can
include a menory 1410 that retains instructions for
executing functions associated wth electrica
tbnpoflbeatmsectiddbdf dA4a6,]1, dndhd4O8npWing eraskroittinggashdo@owgr control
exterq?l to nmenory 1410, it is . to be understood that

O handaitofisRarsie dafe 'EGPNERts 1404, 1406, and

1408 can exist within nmenory 1410. [00108] Turning to
Fig. 15, illustrated is a system 1500 that enabl es
12.i | i Thengngbedke of cdmtr dl fodheraowsprising transmitess the power control

communi cation environnent. Syste 00 can reside. .
DR rc S o haf) of bt T O Bissign
system 1500 i ncludes functional blocks that can
represent functions inplenmented by a processor,

$df t whhemethodbrlgimds fusther panpiddingie. g., firnmmare).

Syste .1 ngl S lc0Q] ¢ ' 1 .

S e e TP SRR PR U AER g o o sina o
heigd eatib cgtiuRiffvgn Qdcctwdd uphiak udesnaissiehseand i cal
conmponent for sending data upon an uplink at a

| evel deremunipgvdisiitar O pdistehs upfmbuvveg lasbbased ﬁpgmo @Ee[?a deast one
fknE I\xggébrah& %ceﬁ%&g&e&tﬁrﬁa@{ of)l.JH% 'S‘f.gﬂélntg n@is@ﬁ eshiftd ol
L in

comand via a contro ormat1 on channel used
for downlink (DL) assignnents and uplink (UL) grants

06. _Further, |.ogi.cal oupi ng 1502 can incl ude an
H ect The anetbishstridhis o U Bitn T ¥ e tr&amﬂ%g%q ppgFr control
BorttBSRAYEN: BALGcAIr DOHIRRI OBn@S EhhMRGt {FICEHT) thfh downlink
power control command 1508. According to anot her
assignments, the power control commands being relevant to a Physical Uplink Control

Channel (PUCCH).

15. The method of claim 1, further comprising transmitting the power control
commands via a Physical Downlink Control Channel (PDCCH) with uplink grants, the
power control commands being relevant to a Physical Uplink Shared Channel

(PUSCH).



illustration, the power |evel can additionally or
alternatively be changed for subsequent data

W@ e@BA8mMosSsi on based upon an open | oop power coPET/052008/053925

mechani sm Additionally, system 1500 can include a

menory 1510 that retains insttuctions for executing
functions associated with electrical conponents 1504,

1506, and 1508. Wil e shown as being external to

h&nor Yhd 5i@hod tofi daibo 1bdutidtecahmining habhsreitegd the dbwer control
conponents 1504, 1506, and .1508 can, exi wi.t hin )
ﬁ%ﬁ%ﬂ@&mo@t e86 1%06] Fiansit onas een %ﬂéref-ﬁ’lawcaéd%%nhnk Control
glﬁgﬂdéggﬁP@JPﬁa RMPSwih &8@% Bt/ P LSRRI B feSst onb d'is@arate access

course, not possible to describe every conceivable
tombiahat i on of conponents or net hodol ogi es for
pur poses of describing the aforenenti oned enbodi nents,
but one of ordinary skill in the art may recogni ze
ihat TROYndtked BErclGRAMDI RAthicP REmMPASinE eHYhAt cPid8icOlipdates of the
various enbodi nents are possible. Accordingly, the
dplender iovend levebore fopemtager. adivemgeid. t o enbrace all such
alterations, nodifications and variations that fal
within the spirit and scope of the appended cl ai ns.
F&ir t harwipgless comniligcatisheapatdta@d, céhprisigg:m "i ncl udes™ is
used in either the detailed description or the clains,
such ® 819MIrE thay fenae dnstryctipnsirplatedde whtaimtng UpHnEgnsmissions sent
. R " g’ | '

P RS ARG, SRR RUATp e i
pbwermic G AbWMBR1dfthgtani an@lnaiteredjuststhe Tiplidk petvbotbvehahen effectuating
facilitates generatin ower control commapds in(f
R0 tho WPHIH RO drt e AP P?W%rowﬁrrpg?%man s to the access
{e8flaY I Gte Rlel UMink pBRSMSSI90E 1dycP MIARr 8GE f‘/i?? control information
termnal ; determ ning whether to adjust an uplink
poneel Utdved fempivolield (DY) assenmecoesied uphink (Al), grams, and
transnitting)pomeqrﬁgnt ol conmmands.to Qe access, . r
ter mi AITOIHAT FRIPIER A0 (BT MR PSSP BT QSFRGIS Hyrructions
fetdirdEmn tBe fokdbls2) control information channel utilized
for downlink (DL) assignnents and uplink (UL) grants.
2. The nmethod of claim1l, wherein the uplink

ansmy SsSj ar [ |.nk Shar nnel . -
L OSorpE TS bR B, 7 Sy T ferein he wplink
whieshdbsiorishiee Pipysidak Uplialo SHars$ Camsned (FUSCHMransstsicis.

20.  The wireless communications apparatus of claim 18, wherein the uplink
transmissions are from a set of periodic uplink transmissions sent by the access

terminal.

21. The wireless communications apparatus of claim 18, wherein the memory
further retains instruction related to comparing the uplink power level to a target power
level and triggering adjustment when a difference between the uplink power level and

the target power level exceeds a threshold.

22. The wireless communications apparatus of claim 18, wherein the memory
further retains instruction related to transmitting the power control commands on an as

needed basis.



periodic uplink transm ssions sent by the access
termnal. 4. The nethod of claim11, further

W@ vpnd®wscg: conparing the uplink power |evel POI/ES2008/053925
target; and triggering adjustnent when a difference
between the uplink power |eveld and the target exceeds
a threshold. 5. The nmethod of claim11, further
conprising determ ning an anount of adjustnent to the
upl i nk power |evel, the anpbunt being included in the

ower _contr ol connands 6. The nmet hod of cl ai m
Pir t hake b SQTEUPCAHR %ppﬁﬁalstq#é?% WSFRiR gie power control
E&Méﬂ(ﬂﬁcﬁﬂe@@sﬁ 1%@%%&&1%%& plinkfowiRideg of claim
1, the power con conmmand elng a single bit
correctlon to the upllnk power |evel.8. The nethod of

ower contr ol comma a.mul.ti-bit

T otht sireesd PHBmBRR IR R gy eringtt. MR fsghp st control
edrAmbhd included HafulEBNRbIsHA t%&ﬂlﬁl‘ﬁktpbﬁzep@&@lr control
command to a particular instantiation of at |east one
of a PhyS|caI Downl i nk Cont r ol Channel (PDCCH) or a
‘EEM ¢ Wi lés Srhr%allnca erg Ipnlé %har claim arfgel\x)he e%ll "the memory

net hod 9 ?&ﬁwrcmmn
furees fotdind iﬂgtrlﬁd‘ﬁﬁnﬁ@l\a&ﬂ t& ﬁfabpﬁhlg tﬁ@mﬁﬁﬁdzoﬁﬁrolacommand to a particular
stand-al one transm ssion. 11. The nethod of cl

mgtnA-oncoinr feast et ¢ Shytieal RewHEkpb Aol c‘éli*ﬁniﬂ@]l (PDCCH) or a
t sm ssions. 12.

E’ﬁe net ngﬁ@g?lé‘éllrlé‘bf%l h%%ee? @g‘l‘iﬁgﬁ Eiﬂﬁg transmtting
t he power contr ol connands when necessary and on a
g&anngL avallable at a time of tran n]SSIﬁg'F%g"Thﬁ

t hodhoViEFlgS nrommpRicatings H&ﬁfﬂtﬁl%io FlafoAst MHETSih ghgmemory
hgast ré?zﬁﬁs Hstdctidebrnd tBecFaﬁﬂsﬂlﬁtlﬁg\ffer %@v%r' dRLB1 Q(Krnﬁ‘iand at least
signal to noise ratio estimate fromthe received
ompd ofres at staandsitosstramssissamdr debardivith dogpeatst dager trarpmissions.
adj ust the uplink power |evel based upon the at | east
one of the w deband receive power estinmate or the

37.9nairhé GyifQéssecdritbi@ic@SdnsNBiparatds? of THEMMBRNQtheRfin the memory
claim11, further conprising transmtting t he power

Buther abtains nintmersions aelatedh jos iserdinDdbn Nomier Gontrebicommands when

R %{ o ot S P S LBt ol ® i ik
Contro

28. The wireless communications apparatus of claim 18, wherein the memory
further retains instructions related to constructing at least one of a wideband receive
power estimate or a signal to noise ratio estimate from the obtained uplink
transmissions, and deciphering whether to alter the uplink power level based upon the at

least one of the wideband receive power estimate or the signal to noise ratio estimate.

29. The wireless communications apparatus of claim 18, wherein the memory
further retains instructions related to sending the power control commands via a
Physical Downlink Control Channel (PDCCH) with downlink assignments, the power
control commands being relevant to a Physical Uplink Control Channel (PUCCH).



Channel (PUCCH). 15. The nethod of claim11, further

conprising transmtting the power control comrands via
w@2MBgei0sal Downl i nk Control Channel (PDCCH) we@TiUS2008/053925

uplink grants, the power control commands bei ng

rel evant to a Physical Uplink3%hared Channel

(PUSCH). 16. The nethod of claim1, further conprising

transmtting the power control comrands via at | east

dhe TThssmirdsisocormaveicationst apglardiiny of addimDABNMihekein the memory

ntrol Channel (TPC h power control
Agfaing oansfa%ctw@%\srﬁfm |S%ft5£3ﬁ‘ e PowsE Loppleamands via a
ﬂ‘lz sichll @Mlm%&{n&l@{aﬁhé Pb@é 5v1tﬁqm'hksér5,‘1gs StP (Bo%r control

perlodlc updat es of the up I nk power on top

epemaodh eiredjclesameot Phydigal [A)lmkrSéllaEeslsCltaonm(ﬁUsﬁﬂ)o ns
apparatus, conprising: a nenory that retains

instructions related to obtaining uplink transn ssions

sent ThoNidleRCESRRuARAINENIdAppAtat@N of RIAiRK 1ROVRerdi® MBE smemory
deci phering whether to alter the uplink power |evel,

ﬁv@aleu tatding isruetrang elated tadpmbng theepaypiri qq'ntrplommawyza at least
Pne Fa(%lfsrfnglesc1t0l11181S g @061%% ?’h 51%2%1 wrlﬂ%k l | nlﬁ @19 Hel (TPC-PDCCH)
a0hd% et edntion ad)mfn@n@d foent lehe oﬁ@hﬂspzkra@%@erss keema{al.w a a

| ayer 1/layer 2 (L1/L2) control information channel

utilized for downlink (DL) assignnments and uplink (UL)

g5 ant g, %glg 1&sPEAA ﬁl%ﬁthon%o aﬁa({iust 3r téﬁﬁmnng% rein the memory
confi gure to execu fructions retained in the

fretilr wetaidOinstfin@ions rethted o scodingictiaticapdatp phthatuptinbbower level
cl ai m18, in the uplink transm ssions are

Phirei o, é‘Perﬂj\%ﬁ’ ﬁ‘%u%ﬂlgl’%d Channel (PUSCH) transmi ssions.

20. The wirel ess communi cati ons apparatus of claim 18,
wherein the uplink transm ssions are froma set of

peri odi ezvilsrybﬂsis nfommuarisations | appsragisnthabyenables aoeldsy power control

Ko (LR oF HEHE R AP ey P Sear R ot SnHronmen.

taaprisied.i on related to conparing the uplink power
level to a target power |evel and tri ggerl ng
adj usmeer foghdiaiaing yrfliak enemipsions sant Hemupl pdesp smprnal at an

@Y&ﬁ]o%v%glévgfet arget power |evel exceeds a threshold.

Wi rel’ess conmuni cations apparatus of claim 18,
wher emaishfdr ReAMAYNg whether to alter the uplink power level employed by the

access terminal; and
means for sending power control commands via a layer 1/layer 2 (L1/L2) control
information channel used for downlink (DL) assignments and uplink (UL) grants, the

power control commands adjust the uplink power level by a specified amount.

34.  The wireless communications apparatus of claim 33, wherein the uplink
transmissions are at least one of Physical Uplink Shared Channel (PUSCH)
transmissions or transmissions from a set of periodic uplink transmissions sent by the

access terminal.



further retains instruction related to transmtting

the power control conmands on an as needed basis. 23.
Wab@smh18é ess conmmuni cati ons appar at us of cl ai PEWBS2008/053925

wherein the power control conmmand includes a single

bit correction to the uplink $bwer level. 24. The

W rel ess communi cati ons apparatus of claim 18, wherein

the power control command includes a nulti-bit

8%r r eThe oirctess tdremupicatidas ppperatub evehim 25. fuifhe coinpekmgs

conmuni cat i ons appar at us. of clain1}8, wherein the

menor Veﬁ%fpheqmwgﬁl&it S UPIHEL RN 95! 1oet tatestt 48 nappi ng

the p : . GO ri:f :

| not e, FongferireO TTRReh Oy R @ IR booen, s uglink pover

CuealtandIthChegen &l gr¢RBAEH) a preset VRDECH PDSCH ( Physi cal

Downl i nk Shared Channel) pair. 26. The wrel ess

comuni cati ons apparatus of claim 18, wherein the

B&NOr Yhé Witeh8§ coBirAnRStibMSippaflsoitScl4it] 33,6Mrth& comprising means

transmtting the power control command at | east one o

fog trangmidine ik pawer eantrohPersimandsom dmaswadedlasts.

di sparate data transm ssions. 27. The wrel ess

comuni cati ons apparatus of claim 18, wherein the

BBNOr Yhé Witchss cér@inahiRatiomiSdppiiatus@Tldigl 38 ethetcdn SRNEGWY control

the power control conmands when necessary and on a

eqamARd inglpdes apingledit eorieptien ©fthe pRlfdTRoysT davel. 28, The

Wi rel ess communi cati ons apparatus of claim 18, wherein

the menory further retains instructions related to

8@nst The wikpsatohmasicatiors apbaatusi oddebdind ¥, edhetone thegwsver control

estimate or. a signal to noise ratio estinpte fromthe

Sy @CE’&F? AR BH SRS oS thediping@EPEhEVFing whet her

to alter the uplink power |evel based upon the at

| east one of the w deband receive power estimte or

8he siThnalirctass nonswnications apuiamt &. cl@igh 33 Herthér @ingssing means

Lcati t f.claim.18, wherein t
R bt REVor SRgPRsomerd fod POHE LSRG Py Lahdesigne of o
PREIROVBbWARM I Cbntfd TR VIFDECIRNYS 6alPDRUMIPDYCH (Physical

Control Channel (PDCCH) with downlink assignnents, the

Pewatink shared Chawniebenséls bei ng rel evant to a Physica
Upl i nk Control Channel (PUCCH).30. The wireless
communi cati ons apparatus of claim 18, wherein the

a@nor Yhé witchss cobainftatibmsipputiisostScliial 33, efirther s means
t he power control comrands via a Physical Downl i nk

EEntrrvIMittivgn kg PEPBOGtY taentpichit dedt ane toheapsnwetand-alone

-al: : ¥c hysi cal Upl i nk
GRS THAPAT iR or g MR R Gy B
comuni cati ons apparatus of claim 18, wherein the

further retains.instruction rel§§euﬂho sendi ng

%rﬁgo :J B VST FOMMUBHAHA AP Uy Offcéaalg{ er comprising means

for sending the power control commands when necessary and on a channel available at

a time of transmission.

42. The wireless communications apparatus of claim 33, further comprising means
for constructing at least one of a wideband receive power estimate or a signal to noise
ratio estimate from the obtained uplink transmissions for use in evaluating whether to

alter the uplink power level.



one Transm ssi on Power Control-Physical Downlink
Control Channel (TPC-PDCCH) with power contro
W@ ovaaedse f or at | east one di sparate access teP@i/ns1008/053925

32. The wirel ess comruni cati ons apparatus of claim 18,

wherein the nenory further retlins instructions

related to sendi ng periodic updates of the uplink

power |evel on top of aperiodic adjustnents. 33. A

93.r el s wiesteasrvooatinicesioap pppraadtus of Elaim Rafakthsr comprising means
i el di.n ower contrql commands for utilizatio

10 RUNY dPrPRAEE PRI SHTFBFES S e GP b EIoyInk Edhirol Channel

ECANNRMLdown PR b Iﬁﬁéntﬁﬁé‘goxfz&rcoﬁ%ﬁéd&‘ﬁrﬁ&ldéRJeiﬂ@krelevant to a

ransm ssions sent from an access termnal at an

Bipysiqak Upbnke CoheoleChanneld RE/GGH). eval uati ng whet her to

alter the uplink power |evel enployed by the access

term nal ; and nmeans for sendi ng power control conmands

yia athavsfelehs bevffunZafibdy/ %%%ra‘ﬁ%mﬂ @hind B, O AR @Mprising means
channel used for downlink ) assignnments and uplink

faoLsendinarthe powke cpmvad rcosmmands| vie eniaseiel &jwndinkt Gentrol Channel

| ower 1 evel by a specified amunt . 34. The -
B SR e S ST S b BRI e i prsica

UbBniphirbk Cha@nRs (HSSCEANS are at | east one of Physica
Upl i nk Shared Channel (PUSCH) transm ssions or
transm ssions froma set of periodic uplink

45 ansif, S i ANSs SEAMuYalifig %ﬁﬁaﬁfs 5@#15“1?%, fﬁgtger-r(gb%lpr'sin means
W rel ess conmuni cati1 ons apparatus of clai'm 33, urt her®
topidisg fdg: pavearentralrcoerongals ivirgatt Ingst opt Trdaspssn Pewee|Control-

bR BB RO TE R BRI Spbe Tt s or

hakgebnd §ispHrERbelest hanif preset value. 36. The
W rel ess communi cati ons apparatus of claim 33, further

conprising nmeans for transmtting the power contro

B S TS R G 0o PR A M A 2 gnprising means
RPWBHdi O Priddic GRIATRE tHeNHlivR gﬁw@r RVODnop bf afe@lob R Rments.
to the uplink power level. 38. The wirel ess

comuni cations apparatus of claim 33, wherein the
RPVET AC orﬂ%crh? - RMPRD dm'e&]ﬁlhlu glga%n%q nwn.teld' ki.)llletlreocil(:)r15150(‘11%1116(:-)9)(ecutable
to the uplink power | evel. . e Wreless
efruatiting &t ons apparatus of claim 33, further
conpri sing means .. . .
obtaining uplink transmissions sent from an access terminal at an uplink power
level;
evaluating whether to alter the uplink power level employed by the access
terminal; and
sending power control commands via a layer 1/layer 2 (L1/L2) control
information channel utilized for downlink (DL) assignments and uplink (UL) grants, the

power control commands adjust the uplink power level by a specified amount.

48. The machine-readable medium of claim 47, wherein the uplink transmissions are
at least one of Physical Uplink Shared Channel (PUSCH) transmissions or

transmissions from a set of periodic uplink transmissions sent by the access terminal.



for mapping the power control command to a particul ar
instantiation of at |east one of a Physical Downlink
w@mwsnoloscChannel (PDCCH) or a PDCCH PDSCH ( PhyBGT/EB2008/053925

Downl i nk Shared Channel) pair. 40. The wirel ess
conmuni cati ons apparatus of c4%im 33, further
conprising neans for transmtting the power contro
connand at |l east one of as a stand-al one transm ssion

o nTbandchﬁlé-lneadliaBlp aneaiien dé chirh Mangrissiharsexcditabld iestructions

SS eonnunlcatlons appar at us of Ia|n133 f%réher
g&?ﬁ? COMAGShEANEy Hie RS, 4057 EOpBRS Bty 35 needed basis when
%gg% Qds when necessary and on a channel available at
Ime of transm ssion. 42. The wreless

communi cat i ons apparatus of clain133 further

S dbol e TPeRar e Bhar D el a7 hear G e figh S dnstructons

ﬁ@thlep c&ﬁﬁmgé%@ppﬁﬁgametpeevep Béid] %Qmﬁﬂﬂnﬂ K a toh ARSI $StMMiStion of at
for use Iin evaluating whether to alter the uplink

jsesteond @K/elPh}@cal‘rH@wmnlelCemérOb Sl dRDIEHD) alppaRIAQEGH/PDSCH

[ r|S|ng nmeans for sending the
@; %aégﬁwﬁi H%€6h§m$| & Physi cal Downl i nk Contr ol
Channel (PDCCH) wi th downlink assignments, the power
control conmands bei ng relevant to a Physical Upli

nk
Thnt r dhe gqg@g@-pea@pﬂg}@@p.@dlum »f clapra 44 themaaghine- executable instructions
ﬁR{E%PE&S éeo&%dﬂl%]&ﬁe %B%r Qéntf‘dl %bmn?’a%d aftlfeatspgﬁe of as a stand-alone

conpr i or “sendi ng ower cont

trammmm ot ia-banPlythi dzsqjaralﬂsdnh tmksnﬁemdmso | Channel
(PDCCH) with uplink grants, the power control commands
bei ng relevant to a Physical Uplink Shared Channe

§PUSCirhe nfhehind P& dWhIE Bh&Bsn ©P @m‘rﬁ'@aiﬂe%e?chﬁfepe@(re@ﬁth‘ﬁe @fstructions

claim 33, further conprising neans for sending the
puother cmmsecsbnchogrﬂanmsvev centatl comasndowbenmemssaiysaidom a channel

n rolftPh si cal Downlink Control Channe
ﬁ%@ﬁ%ggﬁﬁ?l WEP control commands for at |east
one di sparate access termnal. 46. The w rel ess
comuni cati ons apparatus of claim33, further

&dnpr The mgciperiendpble neesiemn g Cb@iﬂl“ﬂdth@ ngshiceexcetallp gnstructions
ﬁ!%heﬂ%m%@ CAII%‘[I‘S‘I: ir nattlgzpst %]ile %ﬁ Pd%t daldelce} %% E)‘Sweis gstimate or a
. ma avi ereon

Ine-rea | e nedi ng Store

sipedli to endiscetib Eﬁshﬁlatenﬁrl)ﬂhuthb i db%né@ﬁpluﬂtﬁr@isﬁh@@n@p hhdkvaluating
transm ssjons sent froman access termnal at an
WBFtihﬁ]ktOpW the uplink power level based upon the at least one of the wideband

receive power estimate or the signal to noise ratio estimate.

54, The machine-readable medium of claim 47, the machine-executable instructions
further comprise sending the power control commands via a Physical Downlink Control
Channel (PDCCH) with downlink assignments, the power control commands being

relevant to a Physical Uplink Control Channel (PUCCH).

55. The machine-readable medium of claim 47, the machine-executable instructions
further comprise sending the power control commands via a Physical Downlink Control
Channel (PDCCH) with uplink grants, the power control commands being relevant to a
Physical Uplink Shared Channel (PUSCH).



| evel ; evaluating whether to alter the uplink power
| evel enpl oyed by the access term nal; and sendi ng
wW@omsnowsent rol commands via a |ayer 1/ ayer 2 PCWUERYPS/053925
control information channel utilized for downlink (DL)
assi gnnents and uplink (UL) gthants, the power control
commands adj ust the uplink power |evel by a specified
amount. 48. The nmachi ne-readabl e medi um of cl aim 47,
ﬁ\@e r eiChe tdaehiupiréaadkblt magdsur € ichaira 481 theahadh@msdxcouteblofinstructions
si cal Shared Channel (PUS tran?m Ssi ons
Faﬂ@m‘lgﬁ‘ﬁe@hglgf&@rﬁoyeg épntéq (R SC‘”@I&F gyt one Transmission
I
f’ﬁ\@%sdl n!b 3 eadz%lég%n%\gl?ﬂbﬁng@;?ﬁgcﬁ gﬁ%]n%eq (@‘P@@Dé@H) Th& power control
osmands-fox atdutsa bhedispebte actdsptesminat. t h er conprise
sendi ng the power control commands on an as needed
basi s when triggered. 50. The machi ne-readabl e nmedi um
§f. cl @h&hAchint-RdaBie hhdiurR %e el l7e tHe B chifel dx@Bable instructions
further conprise mapping the power control command to
élrihar coraprisgrsendisg antiodie updates ofzthe pplagk power lotel an top of aperiodic
ical Downlink Control Channel (PDCCH) or a
ln-’%SCH (Physi cal Downlink Shared Channel) pair.
51. The machi ne-readabl e nedi um of claim47, the
machi ne- executable instructions further conprijse
gendi Hy? VHEICHORRMBHAIES SKEAEEPRAT A S LOMPIRBL0f as a
st and ﬁﬁﬁm' on or in-band with disparate
dat a t?g%g%%é, oITs e%iég The machi ne-readabl e nmedi um of
claim 47, tdaewmphmln&arsmﬁss&ttmtﬂoen hmsctdessctbr'minsl further
conpri se sendin ower control conmmands. wh
necessary aHe™y e R o) 2 AralBr B POCR gl rployed by the
transpiSsi fninA3and Ne machi ne-readabl e medi um of claim
47, the machi ne-executabl e instructions further
conpri se coasitebivag cattrdleasimants of the sicdebwndinal via a layer

ot e T oL OB S atof R chneh 8oy, Sangtink @L)

eval U%sigﬂﬁle%eéﬂbﬁ thEﬁk @QL}ngtraﬂt@ eth lowtk dawsT cb@¥Rhds alter the
based upon the at |east one of the w deband receive

power uplgtki peatcs loel when gigga by @ mesissismeat.i o esti mat e.
54. The machi ne-readabl e nedi um of cl aim 47, the
machi ne- execut abl e i nstructions further corrpri se

sendi Ag niditedp e rfacitinkidsobmpRyimN@ewet @odtreihysmaahds in wireless
Downl i nk . Control Channel (PDCCH) with downli nk

SRy RiGRYRTSCNVIRBMEHEdMRGTF 0l  commands bei ng

transmitting data upon an uplink at a power level;

receiving a power control command via a layer 1/layer 2 (L1/L2) control
information channel used for downlink (DL) assignments and uplink (UL) grants;

altering the power level based upon the power control command; and

transmitting data upon the uplink at the altered power level.

60.  The method of claim 59, wherein the data is sent upon a Physical Uplink Shared
Channel (PUSCH).

61. The method of claim 59, wherein the power control command is a single-bit

command.



rel evant to a Physical Uplink Control Channel (PUCCH).
55. The machi ne-readabl e nedi um of claim47, the

woremBilowsexecut abl e i nstructions further conprPGEUS2008/053925

sendi ng the power control commands via a Physi cal

Downl i nk Control Channel (PDC®H) with uplink grants,

t he power control conmands being relevant to a

Physi cal Uplink Shared Channel (PUSCH).56. The

6hchi Mee mealtabbe clmadi A9nvdferah ahenpdwer th@irol command is a multi-bit
machi ne- execut abl e i nstructions further conprise

SUAEFHY t he power control conmands via at | east one

Transm ssi on Power Control -Physical Downlink Contr ol

Channel (TPC-PDCCH) with power control commands for at

brast Thaecthoslpalr deien a2.cebacingheipnakr c@itrol Thmmand is sent over the

I ne-readabl e diumof claimd47, .the . ..
FLER Rea i RERRaf Lo e for SoRuTReY b Fassripe puion.
sendi ng periodi c updates of the uplink power |evel on
top of aperiodic adjustnments. 58. In a wreless
edmuhhe anétbed ofy elewm S%nfusthpacampsisive mseeigingg thea power control
rocessor confi.gured-to, receive ink .t SN SS)

PRERHEE Ol SRR oG ERE DR Rl ] RTAG e or o
BDCA/PDRCPDWK sita\miweinkl Shyed dhanhélgpaecess termi nal ;
and transmt power control commands to the access
termnal via a |layer 1/layer 2 (L1/L2) control
Laf or [ .. 1S Lok ( . AsSShHan
b5 LT R OTo i 87, Bl S HSe ! Bk B URNRERLS contrl
edrhmnnd beloagl omekofjpswe stah@iohe Whesmissiog @e riedailnd wath disparate data
nmeasurenent. 59. A nethod that facilitates enpl oying
PERNEHSY YRt rol commands in wirel ess communication
envi ronment, conprising: transmtting data upon an
uplink at a power |evel; receiving a power control
6@muaihtle wicthod dfasiem 39| faytber @nfirising2ymplomingad constant power level
iﬁfo mat i on ct%arlmel usgd f(%r dovaI i nk (DL) assignnents
ARE" TSIPORIRT EAUE°" 6P RAYEY 1Y EYS°HGt he power | evel based
upon the power control command; and transmtting data
ggon the uplink at the altered power |evel. 60. The

t hodihofmethed wf 59aimp38r dirthar heongraistng edigeting tgonower level by

E’rﬂiﬁ%'yﬁl%' an%%leh ﬁ]&p%%/re? gorgpoef rﬁ?e%hm{ifry ‘?’%ﬁl)rdless whether the power control

command is received.

68.  The method of claim 59, further comprising receiving the power control

command when necessary and on a channel available at a time of transmission.

69.  The method of claim 59, further comprising receiving the power control
command via a Physical Downlink Control Channel (PDCCH) with downlink
assignments, the power control command being relevant for transmitting data upon a

Physical Uplink Control Channel (PUCCH).

70.  The method of claim 59, further comprising receiving the power control
command via a Physical Downlink Control Channel (PDCCH) with uplink grants, the
power control command being relevant for transmitting data upon a Physical Uplink

Shared Channel (PUSCH).



61. The nethod of claimb59, wherein the power contro

command is a single-bit command. 62. The net hod of
W@L@BM®S wherein the power control command iBCEUS2008/053925

multi-bit command. 63. The nmethod of claimb59, wherein

the power control command is ¥ent over the LI/L2

control information channel upon occurrence of a

triggering condition. 64. The nethod of claimb59,

7urt h€he anerpod sifnglaine c¥l, viunget hempeivep woeitving! theopowad control

via at Ieast one of Physi.cal. Downl i nk ntr ol )
eHAmART ViBodsapt gpe A wﬁeév%gewef mgrpkgo ¢ink Control
?H%{n%g %@WOH {th po®er colli®l g&hﬂﬁﬁ‘dsoifor Gt ﬁ:hﬁ‘oﬁg' arate access
urthe conpri Si ng rgcel ving the power control m?'a
wrmlnehst one of as a stand-al one transm ssion or

in-band with disparate data transm ssions. 66. The

nmet hod of claim59, further conprising enploying a

gDNST AAE nREVKY off MR 59hanRtHh CompM&ihg Q@d%hﬁﬁ’% p@ﬁ&ﬁ@%dﬁtés to the
not received. 67. The nethod of claim 59 urt her

spmkrnosian devabiputopi adgpetadipadipstceisel by enpl oyi ng an
open | oop power control mechani smregardl ess whet her
t he power control conmmand is received. 68. The net hod

23, cl aiwir88ss cotmtligfatiopsiypasiting co@p@éiNg:Ng t he power
control conmand when necessary and on a_channel
avai | ABrENQY thattrﬁwswsmwaﬁgwé%%ﬁo Seslingra nepnaa utink at a

&\9 Ini]e?eq ol;tyl'hh%ei e n%rlor' 20 &%Oa\ll\;g a{]% }(atygg rll/?&g?& (L1/L2) control

comman ySi ca
{ﬂﬁmmbn (cRBXEEHusa foln ddW\Mtht R L & assii gt and Gl mkp@dBrgrants, and

ntrol comm relevant for transmtt] dat a
g P pey ;PV%SW REBHIES BYeFaAHel CrPTERe-iPT s pg0sEquent data
{[Q&Hm(t}pqn@f claim59, further conprising receiving
t he power control command via a Physical Downlink

Cont r ol pr@teasome coPBCEH)thevimdmary! icokfignrehts cxthute plosvenstructions
control command being relevant for transmtting data
[f“gadﬂe 1n|§ﬁ§,1g1]eglgry Upl i nk Shared Channel (PUSCH).71. The
nmet hod of claim59, further conprising receiving the
ower control command via at | east one Transm ssion
Eﬂ)wer Tlop rtirebiss RRysIUEGatiDpwAPRaRkuCohcldn Bharheetin the data is sent

1((1)%0n ) 5’1?%95'1 Pﬁ‘llﬁllg SRAIVE h&?ﬂ%gﬁ!ﬁ@ﬁwnds for at |east

para access

75. The wireless communications apparatus of claim 73, wherein the power control
command is sent over the L1/L2 control information channel upon occurrence of a

triggering condition.

76.  The wireless communications apparatus of claim 73, wherein the memory
further retains instructions related to obtaining the power control command via at least
one of a Physical Downlink Control Channel (PDCCH) or a PDCCH/PDSCH (Physical
Downlink Shared Channel) pair.

77.  The wireless communications apparatus of claim 73, wherein the memory
further retains instructions related to obtaining the power control command at least one

of as a stand-alone transmission or in-band with disparate data transmissions.



72. The nethod of claim59, further conprising
recei ving periodic updates to the uplink power |evel
wo@eooBomosd aperi odi c adjustnents. 73. A w r el eBGI/US2008/053925
conmuni cati ons apparatus, conprising: a nmenory that
retains instructions rel ated 4% sendi ng data upon an
uplink at a power |evel, obtaining a power contro
command via a |ayer 1/layer 2 (L1/L2) contro
7&1f or Wht ivoircleBacuremunisetibrs oappdean iofi kel4ibL )73 aswicgimehé Snemory
nd uplink. (UL) grants, and. adjusting the power |evel
E&@@a I8 145%0%%?fa%nt9raéiﬂu588%ﬁ%ﬁo‘f’?ﬂ leaﬁshyb%am% an open
%h@d&&n%ﬂtﬁ'rﬁ&mﬁ% ?eg@fd@és@%ﬁ’éthercﬁﬂéﬁﬁcﬁgert Qo3 command is
nme y, configured to execute the 1 nstructions
restiaedhed in the menmory. 74. The wirel ess
communi cati ons apparatus of claim 73, wherein the data
is sent upon a Physical Uplink Shared Channel (PUSCH)
7%. TBe Wik @RS SorhRURMMIGRT hfpasat@PBArRiHS 79f wheadiiM t{8, memory
wherein the power control conmand is sent over the
furthep reteims riobtryatioos rreleiedntoc hbtameng ipomowet gonieelceoramand when
AELRr 1000, cORA LoD G o EULF £LESS gGMIuni cat i ons
apﬁ Fat Us O e8I ) ar'ei e the nenory further
retains instructions related to obtaining the power
control conmand via at | east one of a Physical )
Bwnl Thk vassiess ororamymisaions paperafuso of £lPmody phstgp the memory
flfrﬁ% 'r&glns %Wﬁ!tdti%h §Ql§{eadto ﬁﬂaﬂﬁg tlfea?faweg %9%t-1r$]\?\&ommand via a
W rel eSs conmuni cati ons apparatus’ o arm 73, erein
Phsiquk Mwnlihki r@dnedo] iIChbmich §PDOSH)uith dosnligt adséghnionts, the power

obt ai ni ng t ower control command at | east. gne of a :
A SRR SRR SaG eGP USRI Rt TR RO RIS S NPT & Physical
o3liAk EhARSIMRShANPUCEH)The wirel ess communi cati ons
apparatus of claim 73, wherein the nenory further

retains instructions related to adjusting the power

vel emal oyi ng_an. open | 0o ower .contr ol .
hE e ha TS it PO, SRR TE T B B0y SYPoE i qnemory
Fugthe G8raMg JinstAgbtion ) @ cict €loe §BtaiPTHIY GatkOREntERPS LS via a
of claim73, wherein the nenory further retains

Phigsiqal Aavarisikr €ondroé d heand liPRIGE I witheunbisiegrartnthe glower control
?LIR ) r[[é[lglg(? b%g NG5 ﬁ&a {n¥ ggﬂgﬁﬂﬁgnt%ia?ahﬁy&%{iss?moﬁlg% ?ihg%%a% Uplink

nSm ssi on. el'ess ¢o
Shgrad ahumcd{PICS@HM 73, wherein the menory

82. The wireless communications apparatus of claim 73, wherein the memory
further retains instructions related to obtaining the power control command via at least
one Transmission Power Control-Physical Downlink Control Channel (TPC-PDCCH)

with power control commands for at least one disparate access terminal.

83.  The wireless communications apparatus of claim 73, wherein the memory
further retains instructions related to receiving periodic updates to the uplink power

level on top of aperiodic adjustments.



further retains instructions related to obtaining the

power control command via a Physical Downlink Control
w@b@anelos¢ PDCCH) wi th downl i nk assi gnnments, theCTUSR08/053925

control comrand being rel evant for the subsequent data

transni ssi on upon a Physical 4plink Control Channel

(PUCCH). 81. The wi rel ess conmuni cati ons apparatus of

claim 73, wherein the nmenory further retains

BAst r Acwiiehss r@nahedcdtione bipphratusg tHah eenpblee rutdaitgr pbwer control

command vi a a Physical . Downlink Control Channel

¢ S ifhjet T pIS CARIHIGHIEN CRHEPIRGRE CORBHENS]  command

bei n gn{e%s%ﬁggndj‘r‘%g c}a?%%o%%ﬁ%‘ﬁﬁﬁ At a ﬁ@lﬁz@r(l&é}n sm ssi on

upon a Physi cal Shared Chan PUSCH). 82. The

W 1 el Bsansctormbtdiviagi o pswappent@l wemofand|had rm [Ager Wheyeei2n(L1/L2)

TR Shabe! 55175, AOSHEACIORTS SRS ik o

%ﬁﬁ@?,m({ssi on Power Control-Physical Downlink Control

annel (TPC-PDCCH) with power control conmands for at

| east mepies Birsphanging the pewsr tevchiforad suBBquenhalaig trensegssion as a
ol 101{1i0§t L ons. Caoon?ra gotnlljr%aﬁ)c{ claim 73, wherein the

neﬁory ur PREY Y] WS RSt ructions related to

recei ving periodic updates to the uplink power |evel
on tthof ,ag‘gri odi ¢ adjustnents. 84, A wireless

Edmmuhhe atiicins cappanisatiens srperaginatfl @aimupt.| fusthergcqsepising means

! o cati
B e B TR S BRSO P PR pon
an uplink at a power level; neans for obtaining a

ontrol conmmand via a Iaégr 1/ 1. ayer

wer L1/ L2
g ntr &he e ﬁﬁ?@@ﬁ?@ﬂ%?ﬂ«?é}ppa@ of Slaig i |v&f%1ﬁ i @Le)lgower control
BGRInGBN k&t ARy Wi lUlULZ( @ riafdtRatidD gha{ﬁ%gpﬁpcflp becurrence of a

changing the power level for a subsequent data

trrggagng swidomnas a functi on of the power control
command. 85. The wirel ess comuni cati ons appar atus of
claim 84, further conprising neans for sending the

gat a TRORiRIRE ¥sinfhickRbhsippariaisest Ehianse| fulthddhiprising means

86. The wirel ess conmuni cations apparatus of claim 84, '
i eqbbaipinghidie mowest cophiek epmeensrai ai deasepre o @r Phypécal Downlink

B PR R BB A0SR RIS Bl e
pgparatus of claim 84, further conprising neans

88.  The wireless communications apparatus of claim 84, further comprising means
for obtaining the power control command at least one of as a stand-alone transmission

or in-band with disparate data transmissions.

89.  The wireless communications apparatus of claim 84, further comprising means
for changing the power level by employing an open loop power control mechanism

regardless whether the power control command is obtained at a given time.

90.  The wireless communications apparatus of claim 84, further comprising means
for obtaining the power control command when necessary and on a channel available at

a time of transmission.



for obtaining the power control command via at | east
one of a Physical Downlink Control Channel (PDCCH) or
W@ 2MBQOSPDSCH ( Physi cal Downl i nk Shar ed ChannkCh/Up08/053925
88. The wirel ess comruni cati ons apparatus of claim 84,
further conprising means for ¥btaining the power
control command at | east one of as a stand-al one
transm ssion or in-band with disparate data
pt.anshs siieiss c8Amunivativas @lpemsuscaivtaini 84t fuths& comprising means

pparatus of claim84, further co i Si ng. mean or
ElR G e PBYRE FOTER oMy &y Phgsicsh %mxsﬂmioé%mml Channel
HF ANt @wiTRENAY ﬁfﬂeﬁt@%ﬁl‘é 4ooRs _c%l%ﬁﬁgom gelevant for

ontrol command Is obtained at a given tine.

thicrsebsegsent datnininsaission sipapp &hpdices Upllink [GointroBGharfgk (PREFCH).
conprising neans for obtaining the power contro

command when necessary and on a channel available at a

b2 me Phe WiRkNSTcsHRAIBlons i aiinised S Sint QMM Rh ¢ dnBiHing means
apparatus of claim84, further conprising neans for
tiitaitaining the@openeented ronuhanslovirem Bhysical davmbinkc@entrol Channel

0k Control Channgl (P wirt h _downl i nk
AR WAl SRS Peohe Ve Chufileab B 5%, slagape for the
fubsedueat satbaagudiiortaion 4 PlaRkal SplitnShirenChardidy PUSTHH).
Upli nk Control Channel (PUCCH). 92. The wirel ess
comuni cati ons apparatus of claim 84, further

957D 15 TSR P BRI I8 P SOl s
{dPGGEH) iIngvtichpawadr icoktr@rcantnsandt e apleus one dindnsolisstomniPeangt Control-

eing. rel eyant for es e ata transm ssi on
gwaébwlmg &iongypl #H%ﬂ@ﬁ pg VIt POBEHFontEps compands for
¥ £k BES IS L&A tPRmaRPPar at us of claim84, further
conprising neans for obtaining the power contro

conmand via at | east one Transm ssi on Power Control -

ysi cal Downl i nk Contr.ol Channel PC- with ..
Bhver TRSATRH CORMIABEUE DY T o BT i Py afogiprising means
A ©BRnihE pEAiAERE upfifos td AR WIINR pBRSr ROEMBANLE BF hRDdic adjustments.
apparatus of claim84, further conprising neans for

obt ai ni ng periodi c updates to the uplink power |evel

g5 top orlilac%%lecﬁeg&ia{b(fe a%&%w&%vﬁsg( 9&013@ thercon machine-executable
nechi ne-readabl e medi um havi ng ored t her eon

metdtioas gxecut abl e i nstructions for: sending data upon

an uplink at a power |evel; obtaining a power contro

commasfddingae ynopen uplink okt Poverleyal) contr ol

obtaining a power control command via a layer 1/layer 2 (L1/L2) control
information channel used for downlink (DL) assignments and uplink (UL) grants; and
changing the power level for a subsequent data transmission as a function of the

power control command.

96. The machine-readable medium of claim 95, the machine-executable instructions

further comprise sending the data upon a Physical Uplink Shared Channel (PUSCH).

97. The machine-readable medium of claim 95, wherein the power control command
is sent over the L1/L2 control information channel upon occurrence of a triggering

condition.



i nformati on channel used for downlink (DL) assignnents
and uplink (UL) grants; and changi ng the power |evel

wo on8aowebsequent data transm ssion as a functP@RUST008/053925

t he power control command. 96. The machi ne-readabl e
medi um of cl ai m 95, the nmachittk- executabl e

instructions further conprise sending the data upon a

Physi cal Uplink Shared Channel (PUSCH). 97. The

pachi ke nackideabdaeable anadinm fof claan m59the mdvhiregxctiteble instructions
ower control comand is sent qver the LI/L2 contro )

Fuher fRmDERs R&RIG e oMb cerfFoleomumad Yot lgrglepia a* a Physical

pBRAIihit 0Bn8: CHRRIPOT ISy §SAPBRCEPBICHTPALSiEl BdWiRk Shared

t he &achiﬁe-execu%ggle(?ﬁétructions further§%onprise e

©bsmichipag. t he power control command via at |east one

of a Physical Downlink Control Channel (PDCCH) or a

PDCCH PDSCH ( Physi cal Downlink Shared Channel) pair

99. Tinge MRAGKIhAScAdaBId Ml BE it 9F, GleahdBhBR-cxleb®able instructions
machi ne- execut abl e instructions further conprise

bisthar pempyischabtaoingrthe pewertongoheemaiand af leasitone o apf stagd-alone

st and-al one transm.ssion.qr.in-band with di sparate
fariiorariband Sat st b ratieiRions s dabl e nedi um
of claim95, the nmachi ne-executabl e instructions

further conprise changi ng the power |evel by enployin

0p. op@he p@é]ﬁn%%élﬁbl@ Sradiyn oﬁ@lélﬁgrﬁﬁSSmer%fr@rfé@gutable instructions
KR EEmbiI%, ARE 0 bhRer RIETRD SRy L BRE Ropboprer contro
ailcaham sHb regahddessaclivtine -thx powtatdrerol vetmantl ii© nbtafngd tadaerparticular
conpri se obtaining the power control conmand when
H%@essary and on a channel available at a tine of
transm ssion. 102. The machi ne-readabl e nmedi um of
cl aim 95, the machi ne-executabl e instructions further
tOhpr The mabhiaé-néadgble mecdpowef clhomtdbothequantmneeexecwtalkle instructions
hysi cal _Downlink Control Chanpe PDCCH) with
FRT eRerESS Rhlaing S e GRBRSL ShPRBI LulitaAteserhgnd on &
EienaYaRhildé at Hems BPaduaNodat a transm ssi on upon a
Physi cal Uplink Control Channel (PUCCH). 103. The
machi ne-r eadabl e nmedi um of claim95, the

.h! Wi %?@i%-?@aldgblle QI‘?et Flﬁﬁtolf 8B§mf9l§r {h%%accf‘l?ngperxle&ﬁal?le instructions
obt'ai ni hg e power “control” command via a Physica
Rewet | dakapaea tobedinieh athe epowdPDéSaithol doldinandl 7K a gPIaRIca] Downlink

t he power control conmand bei ng .
Control Channel (PDCCH) with downlink assignments, the power control command

being relevant for the subsequent data transmission upon a Physical Uplink Control

Channel (PUCCH).

103. The machine-readable medium of claim 95, the machine-executable instructions
further comprise obtaining the power control command via a Physical Downlink
Control Channel (PDCCH) with uplink grants, the power control command being
relevant for the subsequent data transmission upon a Physical Uplink Shared Channel

(PUSCH).



rel evant for the subsequent data transm ssion upon a
Physi cal Uplink Shared Channel (PUSCH).104. The
wore@kilowse eadabl e nedi um of claim 95, the PCT/US2008/053925
machi ne- execut abl e i nstructions further conprise
obt ai ning the power control cdhmand via at |east one
Transm ssi on Power Control -Physical Downlink Contro
Channel (TPC-PDCCH) with power control comrands for at
I @ast Theeadhiapacaaihielc acakgs of elainal the idrhinEheecutable instructions
machi ne-readabl e. nedi um of cl aim 95, the L
T RRTBSICORTABING thANOMGE CPHHY qompansl vig Gipsaskene Transmission

P&FE Fodtb1 P ki_@ﬂ?oxylﬂ E§nthd? GG gJTPal-‘Plﬁ)@@ﬁ? wiVflwer control
on top of apériodic adjustnments. 106. In a wfreless
conmmandscfat atdpsst spsdisparatancapprainag conpri sing: a

processor configured to: transmt data upon an uplink

at a power level; receive a power control comand via

203.2Y €he MabBNEreadable MddZdm ©PRLaiA1951 e QhABAId 08k c6RaRB @hstructions
used for downlink (DL) assignnments and uplink (UL)

trrthar sompirise reednang awetodice vpdat¢sa e dhaipphnk mwwsowerel on top of

cont r.ol €0 d; and transmt data upon the uplink at
gt 1 evel

106. In a wireless communications system, an apparatus comprising;:
a processor configured to:
transmit data upon an uplink at a power level;
receive a power control command via a layer 1/layer 2 (L1/L2) control
information channel used for downlink (DL) assignments and uplink (UL)
grants;
alter the power level based upon the power control command; and

transmit data upon the uplink at the altered power level.



