PREAMBLE BASED UPLI NK POAER CONTROL FOR LTE
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This

wa@ppBite®si on cl ai ms the benefit of U S. Provi sPOEE2008/053922

Pat ent application Serial No. 60/889,931 entitled "A
METHOD AND APPARATUS FOR POWER CONTROL USI NG A POWER
CONTROL PREAMBLE" which was filed February 14, 2007.
The entirety of the aforenentioned application is
herein incorporated by reference. BACKGROUND |I. Field
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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

communication link from access terminals to base stations. This communication link
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summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
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
utilization of power control preambles with aperiodic closed loop power control
techniques in a wireless communication environment. An uplink grant can be

transferred over a downlink (e.g., a first uplink grant after uplink inactivity), and a

power control preamble can be sent over an uplink in response to the uplink grant.
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[0010] Yet another aspect relates to a wireless communications apparatus that
enables utilizing power control preambles in a wireless communication environment.
The wireless communications apparatus can include means for obtaining an uplink
grant, the uplink grant being a first uplink subsequent to uplink inactivity. Further, the
wireless communications apparatus can include means for transferring an uplink power

control preamble at a power level selected as a function of an open loop power control
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to an access terminal. Further, the method can include receiving a power control

preamble sent from the access terminal at a power level set based upon open loop power
control. Moreover, the method can comprise generating a power control command
based upon an analysis of the power control preamble, the power control command
corrects the power level of the access terminal. The method can also include
transmitting the power control command to the access terminal. Additionally, the
method can include receiving an uplink data transmission sent from the access terminal

at the corrected power level.
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[0017] In accordance with another aspect, an apparatus in a wireless
communication system can include a processor, wherein the processor can be
configured to transmit an uplink grant to an access terminal. The processor can also be
configured to receive a power control preamble sent from the access terminal at a power
level set based upon open loop power control. Further, the processor can be configured
to generate a power control command based upon an analysis of the power control
preamble, the power control command corrects the power level of the access terminal.

Moreover, the processor can be configured to transmit the power control command to
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EU’MB] enpl O¥f; P§ 829 ifustration of an example system that employs preamble
based uplink power control in an LTE based wireless communication environment.
[0024] FIG. 6 is an illustration of an example system that groups access
terminals for sending power control commands over a downlink.

[0025] FIG. 7 is an illustration of example transmission structures for
communicating power control commands to access terminal groups.

[0026] FIG. 8 is an illustration of an example timing diagram for a periodic
uplink power control procedure for LTE.

[0027] FIG. 9 is an illustration of an example timing diagram for an aperiodic
uplink power control procedure for LTE.

[0028] FIG. 10 is an illustration of an example timing diagram for an uplink

power control procedure for LTE that leverages a power control preamble.
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DETAILED DESCRIPTION

[0036] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.

2% << 2% &<

[0037] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.

For example, a component can be, but is not limited to being, a process running on a



power control preanbles in a wreless conmunication
envi ronnent. DETAI LED DESCRI PTI ON [ 0036] Vari ous
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drawi ngs, wherein |ike reference nunerals are used to

refer to |ike elements througRout. In the follow ng
description, for purposes of explanation, numerous

specific details are set forth in order to provide a
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pﬁg@{n>§he or nore conponents can reside within a
cess and’or thread of execution and a conponent can

[1m38pcal i zBdartioemmore vaaopu tmbodinthor ardl deseriiedt Ieglein in connection
bet ween two or gnre conmputers, In addition, these
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m&%& avAteh, UASHIRU StaG&t, amsbildl %Hfo?es sdeEQﬁ eperﬁch@ rt@t‘?ﬁlnal mobile
The conponents can conmini caté by way of | ocal

deny, esprovesdesmieh vasléss canoomdaticr dewitd uaersaggntahser device,

avi ng _one o e data ac kets. (e.qg., d from one
Ao tsoanprical PBLE At GhePn cbiner Bt FRAURT o cordless
1cRpRbn& Y6 1R8I0 T SitihtidH Pesto 8 SISEP) pBéMl, AF wakel®S Jo@l loop (WLL)
network such as the Internet with other systens by way

ghtiqthea speyprila) | dlg@@igg}smrmtt AP Abr 8, hyngheldyglevice having ~wireless
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access erm na can

airsless aivderaubslerdober, vuﬁ@ﬁs, crabdiBeehbafe déRtibeherd@binl @nnection
station, nmobile, renote station, renpte term nal,
Wﬁb. § BaetiliRn s Brs ¥RTATERN DF eitihizpdifor GRp@LBisating with access

z?&d' %%ﬂ?oﬂr)]&?e«ferk@% a@%%%c?slgg)gfmdﬁxa&ﬁe ]]QBﬁiéJEe(ENB) or

eqU|p access term na n be
Mﬁh@@memwnnmomgydless t el ephone, a Session Initiation

ﬁ)ﬂggocm (I\/Jo?govghor\]fgrlol?s V\gs{)eecltse Sgr | gt%lresl oogcrlga\/\c'f )hereln can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture" as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips, etc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein can represent one or more devices

and/or other machine-readable media for storing information. The term “machine-



station, a personal digital assistant (PDA), a
handhel d devi ce having w rel ess connection capability,

W@ 09p010s%) devi ce, or other processing devi ce PONOSWDEAS3922
to a wirel ess nodem Moreover, various enbodi nents are
described herein in connectioR with a base station. A
base station can be utilized for comunicating wth
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P?Fsstlﬁl 4. and/or data. [0040] Referring now to

jod] 1. a hé BHESPorAAFVRGAIN AR SUSFSE T@219a91 dotmunicate with one

11 ust rat ed I n accordance with various enbodi nents
prieerHcechs igmenals s@hst envekd Erimorpl i G awl achbagernshadti28nhowever,

Q2 .that can.ingclu mul t i pl nt enna grou
BRSBTS, ergreieuff gy it S07 PAEFBRaTaREBR AL pyantiaty any
ANEbH AT, acBROtEIBTinJS SRl af 8 aEREPIctAmMaRNt 1SS 2208A &6k terminals
110, and an additi onal grourlcan i ncl ude antennas 112
u

i and 422 TRe beatfen ﬁaegnldﬁecel stﬁhoaﬁ%dsma(ﬁ"r peersh hiptoeﬁnhandheld
rﬁr%ﬁmcﬁt? V&évuc rﬁan% el e%@ggﬁg”ﬂé‘% s«ll)[glhr 'ylla'd%%,d global

eacn group. se S 1 on an a

pouitiaitiey gystdrad) PDAS, e;hdxﬂﬂ ainf g saithiele ’ieviee fohadmmuaRrafing over
of which can .in turn conprise a plurality of
vaRfsonomnEctionat e {00 si giraldepiclefis csgsoterapyl 116 is in

GERAHER SO B RECPEnL TR DL B EPLEK g
beorappioe oo aicechs byrnana ElG bverdh forwhiteliak t1.18[Md4kdeiFd énformation
gror ' esgsgggrlgﬂaﬁx f ]ﬁc :ﬂgir T gfrevbe?sse llnskt % I ol{l/lo%e%%erc %ccess terminal 122 is in
communication with antennas 104 and 106, where antennas 104 and 106 transmit
information to access terminal 122 over a forward link 124 and receive information
from access terminal 122 over a reverse link 126. In a frequency division duplex (FDD)
system, forward link 118 can utilize a different frequency band than that used by reverse
link 120, and forward link 124 can employ a different frequency band than that
employed by reverse link 126, for example. Further, in a time division duplex (TDD)

system, forward link 118 and reverse link 120 can utilize a common frequency band and

forward link 124 and reverse link 126 can utilize a common frequency band.



or nore access term nals such as access termnal 116
and access termnal 122;: however, it is to be
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[0044] System 100 can employ uplink power control that combines open loop

and closed loop power control mechanisms. According to an example, open loop power
control can be utilized by each access terminal 116, 122 for setting power levels of a
first preamble of a Random Access Channel (RACH) communication. For the first
preamble of a RACH, each access terminal 116, 122 may have obtained downlink (DL)
communication(s) from base station 102, and the open loop mechanism can enable each
access terminal 116, 122 to select an uplink transmit power level that is inversely

proportional to a receive power level related to the obtained downlink



uplink power levels utilized by access termnals 116

and 122. Hence, system 100 can provide uplink (UL)
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122 (e.g., the periodic uplink resources can be

when triggered by a network measurement (e.g., receive (RX) power outside a set
margin, opportunity to send control information to a given access terminal, ...).
Moreover, aperiodic corrections can be single-bit and/or multi-bit (e.g., the corrections
can be multi-bit since a significant portion of overhead associated with aperiodic
corrections can relate to correction scheduling rather than correction size). According to

yet another example, the aperiodic corrections can be transmitted by the corresponding

sector in base station 102 to access terminals 116, 122 in addition to periodic



Physi cal Uplink Control Channel (PUCCH) or Soundi ng
Ref erence Signal (SRS) resources). Moreover, the
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networ k) can control uplink transmt power utilized by
access terminals 116, 122 baskd upon the closed | oop
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LBLRALE Sy ShPeR e RS i BuPECE o G35 conro
ERaincPYPULRESS PRAWEA Uplink Shared Channel (PUSCH), Sounding Reference
Signal (SRS), and Random Access Channel (RACH). PUCCH includes the Channel
Quality Indicator (CQI) channel, the ACK channel and the UL requests. PUSCH is an
UL shared data channel. The SRS can lack information and can enable sounding the
channel on the UL to allow for the channel to be sampled over part of the full system
bandwidth. It is to be appreciated that the claimed subject matter is not limited to these
example physical channels 208.

[0048] Received power monitor 204 and UL power adjuster 206 can provide

closed loop power control for uplink transmissions effectuated by access terminal(s).



| evel (s) associated with uplink signal (s) obtained
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206 that utilizes the anal yzed power level(s) to
generate command(s) to alter Btcess termnal power
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frequency hopping techniques. Frequency diverse scheduling is a disparate scheduling
strategy employing the entire system bandwidth (e.g., modulo the minimum transmit
bandwidth capability, ...) to naturally obtain frequency diversity. Transmissions
associated with frequency diverse scheduling can be associated with frequency hopping.
Moreover, frequency hopping can include changing the transmit frequency of a

waveform in a pseudo-random manner to exploit frequency diversity from the point of

view of a channel as well as interference.
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[0053] PUCCH transmissions when there is no UL data take place at the edges

of the system band. PUCCH transmission where there is UL data can be located in-
band with the data transmission over the PUSCH. Further, PUSCH transmissions may
not change transmit frequency or may not be hopping at all to exploit UL frequency
selective scheduling; however, to enable frequency selective scheduling, SRS
transmissions can be leveraged for FDD/TDD systems. Moreover, when the PUSCH

uses frequency diverse scheduling, frequency hopping is applied to transmissions.
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PUISEe start PUSCH transmissions either directly in response to DL activity (e.g., with
possibly an UL grant in-band with DL data or through the PDCCH) or by sending an
UL request over the PUCCH. Further, users in this state can be access terminals with an
active exchange of UL/DL data taking place or access terminals running a high Grade of
Service (GoS) application (e.g., Voice over Internet Protocol (VoIP), ...).

[0058] LTE ACTIVE CPC (Continuous Packet Connectivity) is a substate of
LTE ACTIVE where access terminals retain their unique cell ID but where the UL
dedicated resources have been released. Utilization of LTE ACTIVE CPC enables
extending battery life. Access terminals in this substate start transmissions either in
response to DL activity (e.g., with possibly an UL grant in-band with DL data or
through the PDCCH, ...) or by sending an UL request over the RACH. The initial
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level utilized for transmission based upon the obtained commands. According to
another illustration, UL power initializer 306 can set an initial uplink transmit power.
UL power initializer 306 can employ an open loop mechanism to determine the initial
uplink transmit power based upon downlink activity, for example. Additionally or
alternatively, UL power initializer 306 can assign the initial uplink power level to a
power level associated with a previous (e.g., immediately prior, ...) successful preamble
(e.g., RACH).

[0062] UL periodic transmitter 308 can send periodic transmissions over the

uplink to base station 202. For instance, UL periodic transmitter 308 can operate while
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el B Bis X898 0 & Lk Fivio ?frﬁaﬁmlawf Fake 1of 24 H# can map to 1

Bi®VWefate of 100 Hz can map to 1 bit, a rate of 50 Hz can map to 2 bits, a rate of 25 Hz
can map to 2 bits, and a rate of 0 Hz can map to x>2 bits. According to the
aforementioned example, the number of bits allocated for the power adjustments at the
access terminal becomes larger as the uplink periodic transmission rate decreases. At
the limit for an uplink periodic transmission rate of 0 Hz (e.g., no transmission of the
SRS, PUCCH, ...), the power adjustment can be x>2 bits, which can be the case of open
loop transmissions with closed loop adjustments on an as needed basis.

[0064] Periodic corrector 310 can send corrections on a periodic basis to

substantially all users in LTE_ACTIVE state associated with base station 202. Pursuant
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Srofioach? Tl e osst Gl ﬁisénd.l.ﬂy PRYFF adjuster
@%,%ﬁgﬁtﬂﬁgr N®fhprises an aperiodic corrector 402. Moreover, access terminal
302 includes UL power manager 304, which further includes an aperiodic command
receiver 404.

[0067] Aperiodic corrector 402 can generate a power control command directed
towards access terminal 302 on an as needed basis. For instance, aperiodic corrector
402 can transmit aperiodically when triggered by a measurement (e.g., measurement of
a condition recognized utilizing data from received power monitor 204 such as received

power being outside of a set margin, ...). Aperiodic corrector 402 can determine that an

uplink power level of access terminal 302 deviates from a target at a particular time;



Fol  owi ng this exanple, an uplink periodic

transm ssion rate of 200 Hz can map to 1 bit, a rate
W@20080@105 can map to 1 bit, a rate of 50 Hz cREI/D8}908/053922

2 bits, arate of 25 Hz can nﬁ to 2 bits, and a rate

of O Hz can map to x>2 bits. cording to the

af orenenti oned exanple, the nunber of bits allocated

for the power adjustnents at the access ternmni nal

thesaipedodiacgecctasihvan ypld a&omepndi aljdst dispowailertl in response.
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P ninssp 095@@%#8 cqtyyield, agsmglﬁ&ltﬁoaﬁ%m%é&munégown +1 dB,
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{1068] cl osedptnapc adimsinderccsivan 464 cas ohdadetic basicstions sent by

RBRlcourie-adng (£ SUNEnaer agERP0 aSEpE Sfhespaging sector in
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Pursuantto an exanple, users to ich periodic
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@mioﬂm cépmm@h escfver 40hangloe UL pbwds Q[a&ag?@mddecdﬁaﬂ%r by uplink
periodic corrector 310 on a artl cular instantiation

POWEHRVPRmPI9Yeh By ae%ﬁs t@émw@h %d CPCCH or TPC- PDCCH.
@59];0“ ng {A@eﬁ&ﬁé h &S%Falfﬂl 5’\%’ %Ue‘fs %ﬂ{p’icf‘}%‘d%y access

an utifize 1n-
wiainal 802 asd zélddd bﬁapqraaluxpcmmtdrﬂ@rmtleartr_tggan bawed. Thus, the

equal,.to 1. Overhead associated with periodic CL
e&m@a SBFCEAR 8 PRageaciaiyd Vit et %Fﬂ}ﬁag &5 (opgPageddo periodic
ERTLE6R! A M BAHICT BRicANhdfle &5 FRCLALRRALC %%&kon@' f Additionally,

any) required to convey the information to the
a@beliag tto aocessipie miicransilti-pO0gE}iotor carreahieise rrcofmployed, these

RO i3 s BiPEc: Bt sntispos 157erERA0F Bf BB e[ Ceggin whicn

&dic %@pdw&%@r&éﬂbnb@n%ﬁ{éﬁyﬁﬁted@ pattFHRNDE, asfgnment or UL grant)
single-bit TPC commands in a 1 ns interval can be used

oot PO HPBOSGH pair e, Mwhich @sothgsomer icarreation@m | bggransmitted

47 . US i ngl DCCH
b R R B BRI & @ AR %l cor di g v,

f007g] e bi t RefitigCtd BRRS 5¢alludpatcdriow detbne$eo Yhat Gnifoys preamble
whi ch can allow for 100 dB/s _corrections. According to

htst Helinkporvesr contrel guar Lok bamsd wirleem aemeyicadon environment.

2
STBLAY, it L 1 s, ST B2 S s
girmglak SBD(E@Hi/mn agpaiombét oé sisypatang aEdBEI; tememgdlsp yeat. shown)). As

Henc bit corrections ever ns al| wfo.r 1Q0 .
Herebbibae .ﬂa%gorrfsg%%]lg NGHOE i F‘?Fg S%OIF@& @n hettde received

bbh4shbRtRDo4Sand BY Ho%t 480stPabe, aPEER e8H GdtHeY comprise aperiodic
corrector 402, and access terminal 302 can include UL power manager 304, which can
further comprise aperiodic command receiver 404. Although not shown, it is
contemplated that UL power adjuster 206 can include periodic corrector 310 of Fig. 3 in
addition to or instead of aperiodic corrector 402 and/or access terminal 302 can include
a periodic command receiver in addition to or instead of aperiodic command receiver
404; thus, it is contemplated that the claimed subject matter is not limited to the
following illustration employing aperiodic corrector 402 and aperiodic command

receiver 404. Moreover, UL power manager 304 can also include a preamble generator



transfers power control commands to access termnals
in an LTE based w rel ess comruni cati on environnent.

wW@EEBamodN0 i ncl udes base station 202 that conPERUSADEE53922

with access term nal 302 (and/or any nunber of

di ffering access termnal (s) 2hot shown)). Base

station 202 includes received power nonitor 204 and UL
power adjuster 206, which further conprises an
aQiethiaDtaG NG Brar eoted codBd . préduiitde veer, thaaplédstot the bomapodORg sector
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cattrob bctcmnmaﬁdsetcc doer @edviiduds te extesdyteaparal adi2c poor rte ctlpitnk data
402 (.and/ or

adj uster 206 and/or corres n .
RERY A et Ja&qtr%@lﬁswngféﬂé%q 9r reggpe St fé! Illowing
&P/l gf&'nF HeAREE ol &CR S CAf4 Gabh ?&%M’d’ge{hetlbﬁt rént, UL power
parti cul ar correction sent by the correspondi ng sector

rmnatws 804 can r:mplozaﬁ)en doapnpenctednfrol foasettsg an emtrilaiwer level for

\o based t.h bt d
SEEGH § BN 0o Loa A BRPBE S Sap 2 g offec
4 aa@l?eﬁs Sensitive

2Q4cisRa ﬁ/llthefheaEB @ipllbaﬂf RAVET chRME! cHMONRE

term nal 302. Aperiodic corrections o% upl i nk

pkﬁmatlpé%eﬂosbeéﬁm @ublytﬂe@\@éf,l@ RECeHmPBE Hand
O%kged byPI%Qﬁllﬁil)ie %én%racfo BCLR trah %Ilt ) ovpe% !Bjterglgl?rreamble over the

Thu |c correc
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ese corrections
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CaRCLLIE Pouer cort ecti on can, b LLANSTLLLRT 8% RRL ¢, modul

the minimum access terminal transmit bandwidth capacity, ...). According to an
illustration, two or four hops per TTI can be achieved with the power control preamble.
Further, the power control preamble can enable the first PUCCH or PUSCH
transmission after an UL grant received after UL inactivity to be efficiently closed loop
power controlled.

[0073] According to an example, when access terminal 302 obtains an UL grant
while in LTE_ACTIVE CPC (e.g., because of downlink data activity), the power of an
initial transmission to be sent over the uplink as determined by UL power manager 304

can be based on open loop power control (e.g., without employing closed loop



or a PDCCH PDSCH pair (e.g., in which case the power

correction can be transmtted stand-al one or in-band
wowaok/1otober data transm ssion). [0070] ReferriPQI/uUs2008/053922

Fig. 5, illustrated is a system 500 that enpl oys

preanbl e based uplink power cdntrol in an LTE based

W rel ess communi cati on environnent. System 500

i ncludes a sector in base station 202 that

oeoimnikingAt EBhewinithal apee $copt ettiighedn BO Aofspnalidothuangan be less than

nunber. of di sparate access termnal (s) (not shown)). .
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cor,y espondi n

reanbl.e over the ink to th 0 sect or.
&ﬁn%ag%%t)%wwnﬁetz‘@  oTORIBARGP| P ﬁéquafa@ﬁ TOpaR AR Uil e by UL
H&wE- Ifna\}?ﬁ%ep R4 RYSEELE WSS Al §628 MTRS idfher _-contlr()l- command can be a

Additionally, UL power adjuster 206 can include a
pnglarin eoreeaduandor &0dltihatcoarmatig eSherbatar eldbipoacr manager 304

ower .contrpol preanble.to correct . r ttings .. )
ooy Bty B, pREE Dl R S5y diom 8¢ poidPonding sector in
B&RsFRbn QORI 86 ccbhRrdRNBONkant BeRERESRNE ApFHINAAnsmissions
302. However, it is contenplated that preanble

trehePHPOH BuiorddACEH transmisgias) # the cesectedepprnnlapp Bower level as
. .30
Y& 3 aﬁpf @é&‘%gﬂ&{:agg? %Jéi 1ﬁg%§{oj%%§8 ?%%{Vﬁlgg t‘he}%%/e%o A0 End.

eva correspondi ng

BGSpr i n Dasemskiahi cMthd Gdwedtcosepiap@h@bler fomUbrep@BRRI generator
adj uster 206. [0071] Upl.ink power control can yield )
é@%ﬁﬁnfl?ec%h@dlu Sehe Ly oy ioRECifly by theiFTSPPeRAnG pRCEYjip hase station

1@ nlifod %ts%hédﬁ@&t(ﬁg gh?g/ﬁnﬁgf Bﬁs%%@ﬂgﬁ ZtOQ?nI g‘goa‘af.tn%rb G lustration,

enabl e power contr nds to be prov access
tariwitrsaheddlfg pravidestpocanphle gknalatdbas®2 itk rinsspheif indivatien to send

M%?C@f@ol? BFHB -efpg?egﬂﬂefﬁpqgﬁéﬁéél%%ﬂé Tt ¢ Diyrgtien. anndL grant
FDECHrst WAOBrdn@C&inY iidth bie ddhtidr 207t ¢e. JLoRGWRE PDCCH) can provide
scheduling related data for transmitting the power control preamble over the uplink.
Hence, the UL grant can cause preamble generator 502 to sound the channel in an
efficient manner (e.g., two or four hops spanning the system bandwidth in a given TTI
with the power control preamble sent over the uplink). After reception of the uplink
transmission by the corresponding sector in base station 202 and analysis by preamble
evaluator 504, a power correction is computed and sent on the PDCCH along with a
new UL grant (e.g., second UL grant) for the PUCCH/PUSCH transmission (e.g., which

18 power corrected).



manager 304 can enpl oy open | oop power control for
setting an initial power level for sending an uplink
W@ e@BA8mMosSsi on. By utilizing preanbl e generat orPGDES2088/053922
transient effect associated with the open | oop power
control can be mitigated wher%sensitive information is
to be sent on the uplink over the PUCCH or PUSCH.
[0072] Preanbl e generator 502 can transmt a power
p®T6) ol pr Bandodye odussththexampdle, niknplitheschedating asdinthe glower control

reanpl e can be g sjngle-tinme SRS transm ssion. Such .
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wi.th the power ¢ preamhle. Further. the power
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b dERS Fesewcenfarf the poder dbntgslaptarneieedaviest adfh@lt akll known by both

inactivity to be efficiently closed | oop power ) )
Bhty Srmeal 3QDavbihe xossrrANE e CRR TkRarepiteiond{¥n(e.g., retained in

' t.ai il e: ] TE
ARRR LR ERgieg 02 BT sty P Tha £ 4Ckn Byfecion 202>
Thes, padwear croplogingi iniplical schedaiag) pehmblet gerpentarefl2 omertransfer the
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SR A% NG CAAS B daQORITRS PR $HBdulingle i nitial open

| oop settTng can be noisy, and thuS, can be | ess than
H977hal  f oAftehéhet pamsmidntipbpesambiowe uehizedotoceortdee the UL power

transmt wer the first uplink transm ssion of
SRS Bhssb Rl SB8-6hRe e B b Buic T RERR R RUERY g by base
ghtidhe02p! kitk HehaSrbesitoBsckCad ERNIITILMNADIYE MfOVe.While in
0074] To address the forgoi ng exanple, preanble
EheAGITbY Epoubsseusis tangoiapns egit polbagadeamispecetipas generated and

PS5 5R AT AL ABFVAREEREc b serioi

sdratnbdireOizer €040 and/bNE Li pofw@f ARhh@n 308 ashisdritrd heidt. ed
on _PUSCH and/ or PUCCH). The ,Eower control preanble can
HO78bmuni datesating (o &iro. iBywratsd i) aetee 68P dhafgroeps access

T T S
the cquiegonyingorctectn ipowstatise 02 rgs cohmuoress withr an avabss terminal
f%ﬁg%%c%\élesg%eer%ngyl 2t g()e4, po ,V\fnrd a%oe{]ctcésglte riﬁﬁ'ﬁ%&, vlv:l?erre N can be any
integer. Each access terminal 602-606 can further include a respective UL power
manager (e.g., access terminal 1 602 includes a UL power manager 1 608, access
terminal 2 604 includes a UL power manager 2 610, ..., access terminal N 606 includes
a UL power manager N 612). Moreover, the corresponding sector in base station 202
can comprise received power monitor 204, UL power adjuster 206 and an access
terminal (AT) grouper 614 that combines a subset of access terminals 602-606 into a
group for transmitting power control commands over the downlink.

[0079] AT grouper 614 can group access terminals 602-606 as a function of

various factors. For instance, AT grouper 614 can assign one or more access terminals



preanbl e eval uator 504 can generate and transmt a
power control command (e.g., transm ssion power

wa@omsnalosy TPC) comuand) to adj ust the power | eR&l/US2008/053922

utilized by UL power manager 304 of access term na

302. The power control commam®® can be a single-bit
correction and/or a multi-bit correction. Thereafter,

UL power manager 304 can inplenent the power control
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reception of the uplink transm ssion
mspfroels’p traolinmigsise cateyr(eign LmasmgStgmtalsm’mtaZM wm decawad pewsr monitor
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By oi@(0 diz %iwnh@sﬂonelsami)l AT grﬁ’pmrcﬁ It} oge fus@ualioggge @eoash éerminal 2

86) a{ndc t&ﬁé}ar? ﬁg@%:tleﬁrgiﬂ?lﬁsg tﬁ}ét %r{r.égg&ﬁ:g%’zew&g transmission

ﬁawéss tcah @rou@rB aibis @o geappRtiatcd AV ean theahgvlatBedsubject matter is
priori that a power control preanble is to be sent
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codi ng schenme (MCS
UL power adjuster 206 can operate in conjunction to send TPC commands to multiple

access terminals 602-606 in each PDCCH transmission. Moreover, each UL power
manager 608-612 can recognize appropriate PDCCH transmission(s) to listen to for
obtaining TPC command(s) directed thereto (e.g., based upon corresponding group IDs,
).

[0081] Turning to Fig. 7, illustrated are example transmission structures for
communicating power control commands to access terminal groups. For example, the

transmission structures can be employed for PDCCH transmissions. Two example



and/ or resources for the power control preanble can be
default and known by both access term nal 302 and the

W@ orsaeshdi ng sector in base station 202 {e. gPCT/US2008/053922

retained in nmenory of access term nal 302 and/or the
correspondi ng sector in base ¥t ation 202). Thus, when
enploying inplicit scheduling, preanble generator 502

can transfer the power control preanble on
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[0083] At 804, an inactivity period for the access terminal is depicted. After the
inactivity period (e.g., predetermined or use of a threshold period), the access terminal is
transitioned to an LTE_ ACTIVE CPC substate. In this substate, the PHY UL resources
are de-allocated from the access terminal; accordingly, it may not be possible to use
closed loop power control when UL transmissions resume.

[0084] At 806, the access terminal resumes uplink transmissions. The RACH is
employed to resume uplink transmissions using an open loop estimate. Pursuant to an

example, the open loop estimate can be modified in according to a last transmission
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wo exanpl etransm ssion structures are depicte e.g.,
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g%é); however, i P's conte I% ed that the clainmed .

b 8dNCTIRgS %rg.,l i Q(ﬁon}marﬁdtn;gb grant) to the access terminal if a power
adjustment is deemed to be needed by the base station upon evaluation of a particular
PUSCH transmission. When the base station determines that such power adjustment is
not necessary at a particular time for a given PUSCH transmission, the base station need
not transmit a TPC command at such time in response to the given PUSCH transmission
(e.g., rather, an ACK can be transmitted in response to the given PUSCH transmission,
...). Moreover, regardless whether a TPC command is obtained by the access terminal
at a given time, the access terminal can constantly rely on corrections based on an open
loop mechanism. Further, the corrections sent by the base station can be single bit

and/or multi-bit corrections.
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transmissions, they can require corresponding PDCCH transmissions with the UL grant,

and therefore, the power control commands can be transmitted in the PDCCHs with the
UL grants. If the PDCCH is not available, for instance, for persistent UL transmissions
(e.g., not requiring the UL grants because the PHY resources are configured by higher
layers), then power control commands can be transmitted on TPC-PDDCHI. Also, if
there are scheduled PDSCH on the DL, then the power controlling of PUCCH (e.g.,
CQI and ACK/NAK) can become more critical. In such a case, the power control
commands for PUCCH can be communicated on the PDCCHs with the DL

assignments. For DL transmissions without associated control or for the case of no DL
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ﬁleTgogr&Wraéettﬁféctb &1 R pEWECRRONG&eAnt DS iBbY&N loop power
PUSCH transm ssi on

control and adjusted based upon the received power control command). For instance,

the data can be sent as a PUSCH transmission and/or a PUCCH transmission.
Thereafter, although not depicted, regular closed loop power control techniques as
described herein can thereafter be implemented while the access terminal remains in
LTE ACTIVE state.

[0092] Referring to Figs. 11-12, methodologies relating to utilizing power
control preambles in conjunction with controlling uplink power via periodic, aperiodic

or a combination of periodic and aperiodic corrections in an LTE based wireless
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A B o TG PEREF LRARGTH L b Baeioh (€A BRogear uplink dat
channel. The power control preamble could employ two or four hops spanning the
system bandwidth in a given transmission time interval (TTI). Further, the power
control preamble can be an uplink transmission that precedes uplink data transmission
on a Physical Uplink Shared Channel (PUSCH) and/or a Physical Uplink Control
Channel (PUCCH). Morecover, the power setting utilized for transmitting the power
control preamble can be based upon open loop power control since closed loop power
control can be unavailable to the access terminal prior to being in an LTE ACTIVE
state. Moreover, scheduling of the power control preamble transmission can be explicit

or implicit. According to an example where explicit scheduling is employed (e.g.,
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power setting. The open loop estimate for the power setting can be modified by the

correction provided as part of the power control command, and the data transmission
can be effectuated at this adjusted power setting. The data transmission can be in
response to the second uplink grant obtained with the power control command if
explicit scheduling is employed or the uplink grant received at 1102 if implicit
scheduling is utilized. The data transmission can be a Physical Uplink Shared Channel
(PUSCH) transmission and/or a Physical Uplink Control Channel (PUCCH)

transmission. Pursuant to a further example, the data transmission can relate to a set of
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resources, modulation, coding, and the like to be employed for transmission of the
power control preamble. By way of another example, predetermined resources,
modulation, coding, etc. can be utilized by the access terminal for transmission of the
power control preamble (e.g., implicit scheduling, transmission characteristics can be
implicitly indicated, ...), and the uplink grant sent at 1202 can be applicable for an
uplink data transmission sent by the access terminal associated with a next hybrid

automatic repeat-request (HARQ) cycle.



preanbl e can be an uplink transm ssion that rapidly

sounds the channel over part or an entire system
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transmt bandwi dth capability). For instance, the

power control preanble could a single-tinme Sounding
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[eQelC BRY SR uplMfk RONRECsSEH bk P all YR 16 @he AREIsMKrminal and the access

resources can be re-allocated to the access term nal

terminal can transition to the LTE_ACTIVE state. At 1210, an uplink data transmission
sent from the access terminal at the corrected power level can be received. The data
transmission can be a Physical Uplink Shared Channel (PUSCH) transmission and/or a
Physical Uplink Control Channel (PUCCH) transmission. Pursuant to a further
example, the data transmission can relate to a set of periodic transmissions (e.g., SRS
transmissions, CQI transmissions, PUCCH transmissions, ...).

[00100] Upon receiving the uplink data transmission at 1210, a determination can

be effectuated concerning whether to adjust the power level employed by the access
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consideration of data and events. Inference can also refer to techniques employed for
composing higher-level events from a set of events and/or data. Such inference results
in the construction of new events or actions from a set of observed events and/or stored
event data, whether or not the events are correlated in close temporal proximity, and
whether the events and data come from one or several event and data sources.

[00102] According to an example, one or more methods presented above can
include making inferences pertaining to recognizing whether to utilize explicit
scheduling and/or implicit scheduling of uplink power control preamble transmission.

By way of further illustration, an inference can be made related to identifying resources



t he power control command is received and utilized to
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By way of further illustration, data can be
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[00105] It will be appreciated that the data store (e.g., memory 1308) described
herein can be ecither volatile memory or nonvolatile memory, or can include both
volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM), programmable ROM (PROM),
electrically programmable ROM (EPROM), electrically erasable PROM (EEPROM), or
flash memory. Volatile memory can include random access memory (RAM), which

acts as external cache memory. By way of illustration and not limitation, RAM is



upl i nk data channel. [0099] At 1206, a power contro

command can be generated based upon an anal ysis of the
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command can correct the power |evel of the access
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[00107] Fig. 14 is an illustration of a system 1400 that facilitates analyzing power
control preambles for use with power control in an LTE based wireless communication
environment. System 1400 comprises a sector in a base station 1402 (e.g., access point,
eNB,...) with a receiver 1410 that receives signal(s) from one or more access terminals
1404 through a plurality of receive antennas 1406, and a transmitter 1422 that transmits
to the one or more access terminals 1404 through a transmit antenna 1408. Receiver

1410 can receive information from receive antennas 1406 and is operatively associated
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GRRRA ARAhANRIMHOSy BT PSS GRI6 L B8 RInRiAse station 1510 and one
access terminal 1550 for sake of brevity. However, it is to be appreciated that system
1500 can include more than one base station and/or more than one access terminal,
wherein additional base stations and/or access terminals can be substantially similar or
different from example base station 1510 and access terminal 1550 described below. In
addition, it is to be appreciated that base station 1510 and/or access terminal 1550 can
employ the systems (Figs. 1-6, 13-14, and 16-17) and/or methods (Figs. 11-12)

described herein to facilitate wireless communication there between.



[00103] Fig. 13 is an illustration of an access

termnal 1300 that facilitates utilizing power control
wEe@anoss with power control in an LTE based RET/EFm%053922

comuni cation system Access term nal 1300 conprises a

recei ver 1302 that receives a%ignal from for

i nstance, a receive antenna (not shown), and perforns

typi cal actions thereon (e.g., filters, anplifies,

fwm@jonver As,basé Csta)tlothS Ieaeiffiedasd dovabk @mibati ¢fi dhaesrecams is

the. ¢ dltloned Si to obtaln | es. Recej ver .
n@@zieagwnbé atﬁépurégﬁﬁiﬁ foa %’E?‘PS )t RIFCSSetn lganAccordmg to

vﬁl@ @acﬁ Qfﬁpadé&e%hp Eanl}%) ﬁaﬁﬁﬁﬁte&: %Uetda@ %&gé‘étﬁ;e eantenna TX data
l' ecel

d synbol's and provide themto a processor
pocesstiainéd fesndtsyatddos. aRl otedsoes UB0Gratfan die arearn based on a

ssor ded cated to, anal in |nf rmati on received
B P ReR hERt Sl R Bl A f6 BRI RafSe G
fogoansm ssi PRe BYde ddiARsTNEat @ﬁta]s%%@n @n WeQagBipRked Rath pilot data
controls one or nore conponents of access term nal

1800 orthegonak fr@qlpn@célsfssmn mhliplaxoreh(QIHAMY eshniques. Additionally or
al[[]f oa{tlvn%t A C%ﬂe elg{s py lgolg) cah 3% efr%@lre%lg@g 12V1$1?enerlﬁg%éed EgFIaM) time

I NTorna ansm ssi on

@ﬂﬂ;ﬁdtﬂhﬁllti}ﬂ@(edf(m)? oF QIO [evitien dhulagleRss(CBM)I MEte pilot data is
1300, [00104] Access term nal 1300 can additional ly

bty senpwmolae najteen thahts precespret ira krawn eauread can be used at
Qécggset%ﬁﬁfnaﬂ:l)’g)ﬁ) %’lgsttng’a% cﬁaﬁﬁefs%ﬁgﬁ& gat'lan(e éﬂuﬁ?lexed é) dlot and coded

mtted, recelved data
éam é(ﬂSeable datasatam 360 be noidolanst(e@n symbal mdppcd) bidedionedparticular
Co

| d d h it abl .
Fﬁﬁﬁ“;ﬁ%ﬁ&%(@g el o riglr‘]%g{] f\{?elgetyelg Kﬁ#léieq&ead{qﬁyge phase-shift
ROMEE (QPIKS, A1 SRSIEAASkey WRTENIP SISO &1 G@ kA BAR! fah@ﬁﬁddk Y¥modulation

st'ore protocol's and/or algorithns associated w t
@dr@AM); erg.) polneted darthatolatgpsteanbiogsofide neenbiting smbolsar'f he data

B o 0D kRl R e B G s S B sTo e IR BE iructions
ﬁ@ﬁfrﬁféﬂ%ﬁr@ﬂw‘id&@%y‘ﬂ?@ce@ﬁkﬂs%ore (e.g., nenory 1308)
descri bed herein can be either vol ati I e nenor

HOAL2 at i | Ehermpdplation symbalsi fae theddats st ermeofadt g@ progfigd to a TX
F/HN/Y(? é)?(géesseor ni%%r%/h oﬁycawa{)ﬁrtﬂrer bllocgsséttilgt he) ulatl%ﬁ 1l Sya! ols (e.g., for
nonvo clrude

OB Y T)R@'I@MO@&T@@BMT&M ﬁleR@M;\(lﬂ%B@@ mo&ill@tﬁ,‘dﬂ Syﬁﬁioﬂ ytrearns to Nr
gr ogr.anmabl e % el ectrically erasabl e PROV

E@ﬁm (IMTR) JdSR2andhiobgh MaPht i Inevarkarsr smbedimenis Jefe MIMO
Bt f85eSmpli ﬂ&rrﬁ/foéﬁﬁgovre%m& &A% Slﬁlbgﬁ FthEiRB streams and to

e nenor tration”an
tliemhteaheh 6om \mm ﬂmyalﬂoaislbemgmmmyttefdor ns s uc h as

%ﬁiﬂﬁ onouLadH gSRAM ¥%§%§ SRS b ragpgeAivF el stream
5 de (ﬁ{éh&%&% analog 51gnals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Further, Ny modulated signals from transmitters
1522a through 1522t are transmitted from N7 antennas 1524a through 1524t,
respectively.

[00114] At access terminal 1550, the transmitted modulated signals are received
by N antennas 1552a through 1552r and the received signal from each antenna 1552 is
provided to a respective receiver (RCVR) 1554a through 1554r. Each receiver 1554

conditions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the



SDRAM ( ESDRAM), Synchl i nk DRAM ( SLDRAM, and direct

Ranbus RAM (DRRAM . The nenory 1308 of the subject
warsam®sand net hods is intended to conprise, RET/H82008/053922

being limted to, these and any other suitable types

of menory. [00106] Receiver 1302 is further

operatively coupled to an UL power manager 1310 that

controls a power level utilized by access termn nal

d@{Hxidned signahsnprotidegsartipéesaandi filrihek prddesspovier sampiagerprovide a

1310 canp set the upli n*(% ower |level for transmtting

At apro Py mbol siisamso forth via any type of

me gk chappegx yf a PONREsoMBBRG &lan 13 é: @Hd tlﬁ:pﬁ?fp received
op nechani sns for "selecting the upli eve

Fumbdi estrcapoweomcNptreadivaro nivdh dsisaboai o qxarttwllar em:eelvar processmg

SATOE T TN e Shitod v BIOT AHBRDT orfki QAL DESiseHRE 1560 can

aanhadfite IR ML O d RESI VAL 4S0ecd 3YInb& s&OMR & bcbPerdhe traffic
pr eanbl e gener ator 1312 that yi el ds power control

fete dorphe siatfa@treelen dibepresessing hy Ripditalpregesser g40@ iscepnapiementary

| , d
ga‘@}g %p%rp\olﬁ e g)éew%é{grcrgsgﬂr l?hd#ncp $¥3datma?0a es{% t 3%9 at base

pheans 19s generat ed by preanble generator 1312 can be
sent to rapidly sound the uplink channel with

an
(9100t r aftsPecsrdn S AN §ﬁmcaélyw§%wrmwhlélﬂ a‘aaﬂable technology
W ﬁﬁlllzeesés 88%%1 ﬁl%\’eonFEIWér dﬂ%)r l%)d g %‘%r reverse link
ontrol conmmands can be rece rom a ase sta
messrags panpesih@a tiaaipmder padinh lamdl a parxﬁta»rﬂneq&mem d the

control comma glg can by utilized b power
ﬁ;@vﬁz}] ig C oAt RS pE F%%rlsé’si’%%?é‘ts dypgs ohénformation
Fb%‘é‘ﬁiﬁn% ﬁl‘éeéon%ﬁuﬁﬁéﬁdnzl%gi 51‘?({/01t he 1@9@1@& BQLQtsﬁ@!Hn The reverse link

preanbl es. Access termnal 1300 still further
0GHREE sasbfapmocﬁad:(hby)a TK%datta argessot ilﬁﬂa?s mihi thealsol @t vehtadffic data

b QRO of e SR fiaf o SR soukes ROGGoBupREfG ReuBthtor 1580,

BidNebn 8 M BdrB8mitt R8N 5 1R IAFRGASISTAr, Ja%@ Granbrhitied Habk BEbase station
@gfpeec:l ated that UL power manager 1310, preanble

rator 1312 and/or m)dul ator 1314 can be part of
Ff&gigésor ;@%%s Oty theoIno 191968 1{a§s ﬁrg tac%%%‘égnﬁt)mmal 1550

|san| I’ustralono a SYysS

tldagectiaed Ibyt aiiteSnad NBI2W7Z icogdifion&y bg oRtditdrs prsean’rdbmadlﬁlmd by a
use with Eower control in an LTE based w rel ess

daneditent 1th a@ﬁ\PF‘PC@ﬁs_ﬁérhy a 86 dafth Pragresa olpdete extract the reverse
SRk e BLALL A0l 293, Py BRESISRBINap g proces
fheaaxtracted mesmge eo dceeansictveliinh pedcedihg Odattikto ugghfoa determining the

gl urality of receive antennas 1406, and a transmtter
GHBOTEE a5

[00119] Processors 1530 and 1570 can direct (e.g., control, coordinate, manage,

etc.) operation at base station 1510 and access terminal 1550, respectively. Respective
processors 1530 and 1570 can be associated with memory 1532 and 1572 that store
program codes and data. Processors 1530 and 1570 can also perform computations to
derive frequency and impulse response estimates for the uplink and downlink,
respectively.

[00120] It is to be understood that the embodiments described herein can be
implemented in hardware, software, firmware, middleware, microcode, or any

combination thereof. For a hardware implementation, the processing units can be



to the one or nore access term nals 1404 through a
transmt antenna 1408. Receiver 1410 can receive

WO pfosnom@ss on from recei ve antennas 1406 and i SPCT/US2008/053922

operatively associatedwi th a denodul ator 1412 that
denodul at es received informtion. Denpdul ated synbol s
are anal yzed by a processor 1414 that can be sim/l ar
to the processor described above with regard to Fig.
i3y lciantediithin s @at@lcegpliaitian speofiyinidifed hiatuist(ABESs), digital
information rel ated to access terninal identjfiers
tigng]. prongseapyDSPS). Jigit ienal Prese SRR RSHEEY Babegprogrammable
[BREAN AL [(POPY PHERSF ot G MMM %ﬁé &mFb@rA b &RA& Bntroll
6§§e sta?#dﬁﬁgﬁot éﬁgén)) (e. .,apome coﬁ?#%? 15y COTOTEDS,
oarEnttseljers, uplidroprogesaors ®)her . electiopicamditordesigyeditheperform the
ui table infqormation rel ated t erformng the various
EieT SR tben e R <GB IGPE Mool n. Processor 1414
[o12yr t her waRHPhiRd debRiheas! ¥Rd iRgWRientlaNiif O8ofhdd8, firmware,
that assesses uplink power |evels enployed by access '
meddigwiie (o) micaga dbapregrarp 6ads by vads sumaitn dbcyarabag etored in a
g iy 5 OB AT RGP P S0 Rt gon epresent
b pedredis Sh Gihctibe COLHpAgEria, apaidiah, a kdutistr atut@Butine, a module, a
recei ved power npnitor 1418 can eval uate an upl.ink
prdipeatc | Ragksages rdoRlags pir picOMbBIatiak Qfr HiEHetiogpodata structures, or
] Lve ' r.at i
R TRt S, RS el bR b g lo AROBBPLAN Yegknt or o
padenrecortuitdly pseagiahd/oobicaivivedinfyrntagior, dita tar@mddd Darameters,
fromaccess ter 'Qal(s. 1404. Preanbl e eval uator 1420
PUFCHOYY COMICBEt s HHE59e ATEURIGETS: BeTafesEy » offfC- atieRG passed,
FRvIdRA! orf tFAMMNIGRIHNE yRANSS %Rﬁﬁ§9kh@h%ﬁﬂah haring,
originat%@. Thus, pggéngle evgluator 142 geng?giggng]ﬂamage
povwmg, obert pobingomteodstransmipsiopeart. t 0 adj ust the access
rgi.nal pawer |evel .. Preanbl e eyal ar 1420 ca :
KRB ol P b oo B i e G Bt B oo gy erein can be
AR dme B Wit Bloddrtd e caprdtiduidd] AincRONELang QB! 6r£6)| that perform the
commands for transm ssion by a transmtter 142 '
funcbeshdesatibatnhereo 8 The saltwarsscades whun ke (s59red 494nemory units and
Al t hough icted ' Br-oces
AL QRURD EREEe TS pREITLLBERAND: FblsBbsd Sy BEBRSR8Lessor or
oainhDko Ukl Brocpyseanial @hiel adas@tito tanl B2 Goaihelrdtativolgutdiplyd to the
1422 can be part of processaor 1414 or a nunber of
PHOGewRL YR yarionsmemshis knppotothe at.g. 15 shows an
RIAZR © W 08lie sk LI SR! LONBNBHEMi 0600 that enables
rel'ess conmuni cation syStem depicts a sector In
pieklila pewat aintroh cdbhi@ndnblasod @pa pessr t@rtril padaniB&Ofof arilization
éake of brevitﬁi Fbwﬁver, it i.s to be, appreciated th?t
Y St ispanalsm pyRrdens Ct‘?HF%“W?f‘é’ﬁno%‘é‘“ %ntst Ij Gmple, system
80 Qh BB 1BAR p ARG AGGBHSa LEISF IR basIBISR. Nt is to be appreciated
addi tional base stations and/or access term nals can
thet sysbesn 4600 'alrbgremnmdl ayringnding functional blocks, which can be functional
blocks that represent functions implemented by a processor, software, or combination
thereof (e.g., firmware). System 1600 includes a logical grouping 1602 of electrical
components that can act in conjunction. For instance, logical grouping 1602 can
include an electrical component for sending an uplink grant over a downlink 1604.
Further, logical grouping 1602 can include an electrical component for obtaining a

power control preamble sent at a power level determined from an open loop power

estimate 1606. Moreover, logical grouping 1602 can comprise an electrical component



different from exanpl e base station 1510 and access

term nal 1550 described below. In addition, it is to
wheooapmosti at ed t hat base station 1510 and/ or BCTESH08/053922

term nal 1550 can enpl oy thehg%stens (Figs. 1-6,

13- 14, and 16-17) and/or net s (Figs. 11-12)

described herein to facilitate wirel ess comuni cation

there between.[00110] At base station 1510, traffic

flatsendiap @ poweabesnt@i odatnaanslt uheanméws freopovadediet¢lom08. Logical

data source 1512 to tra (TX dat cessor
&@fﬂmg&ﬁ@gr%wésq Blcaﬁe N teca &8 Oa%ﬁt:f 291‘3 @HnE 4R uplink data
b RS S a@cdthé’\f&'irec@ed' W&QEVG\IQ6Wt Qrdaﬁlon;ﬁ €§t@m 1600 can include

processor forma codes I nterléa
& riatiby déﬂb thatr ecamb assidio@nna fparaxcauingr funotdomsg assoc1ated with

v orpE AT odh Hs rd b BN BB deaiemal to
Bemdw 5P, e RtoVid hdeistdd ﬁﬁ@i andisi RYrobt Be@EBal components 1604,
freqguency "di vision multi pl exi ng (OFDM techni ques.

e, tlﬁQﬁaand%H}caametxe&tmaﬁmn/@leylor}t He2pi | ot synbol s can

jeauen di vi s l. ed ( F [
ﬁﬁ’ll? Hh) exegxfuﬂﬁvt F ﬁédﬁ égrl vi'ston® Dl\qnilﬁpgq"h% r@%k?ps utilizing
péecrpion@bl piehmbics ih ﬁp«b@éléds}boﬁnhﬁﬁ&ﬂﬁoﬁ&hﬁn@ﬁh&rﬁf fSyEtféﬁi 1700 can
I's. processed in a known nmanner and can be used

perleswithigr 3 gegesy saminad, &t nggnes. clﬁnﬁ@rwt?@sﬁ@ﬁ@é 17¢,dncludes
|

TR, Bh BEL Bl g PSR IS5l s R e B SL8 B, o

panbinatidrathereofl (H. @t fimmw se hefestdre. 1§00 ifeludas ¥ I@pdied eralpidg 1702 of

RGOS E R Y 8 o8k PR o i 4 6 GORRIBE 1 ajen include
AP ARLAELAIQRpNVh A o‘tﬁﬁlﬁrn%g &IpRAk {jant 9704 habred@t@logical grouping

streamto provide nodul atii on sy ol s. The data rate,
tol o) canplrlsrma:tu Ertiroal t@npewch faatranssrnenam a@nhnbepower control

det e ned b £ns erfor d or _provided .
bl R boss B ot e B R Jrnion o F ptgplestimare
i@ BirfhRANSgi6AkrOSHIRS P'X/(]Zd&ﬂ ih@lude dncIMNEARLAHBASA for obtaining
1520, which can furt her process the nodul ati on synbol s

f eoyyer congpl mppnd thit alfashsmowes kel 117@@0 Alpg rhogjeaé\grtu@@g 1702

R0 TRy LA SO M CDRIR) L s pove

MvMO1pr@cesdditioddB0 s as0beant DEReth W@am@snn the retains
synbols of the data streans and to the antenna fr

{Riredtionn dorsgreping HInpentgstecHetivtherdectiignd 13931}’0%% 01704, 1706,
. yér?nb %ﬁa [%450) %ﬁg sh&&f hé’ ﬁan% @)gteﬂlrapﬁ)elﬁérﬁﬁgla ’/rIQSR ?é:{o' B’eeunderstood

streamto provide one or nore andlog Sig
&mdeléa;tntzﬂe:ompomﬂts 1'tds 1(@6 d708,anpl1i710 em, exfist Iv&tlémrsmemndy 1712.

88 D52 S LA 512 BRI RIS o more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to

the extent that the term “includes” is used in either the detailed description or the

claims, such term is intended to be inclusive in a manner similar to the term



transm ssion over the M MO channel. Further, NT
nmodul ated signals fromtransmtters 1522a through
wazmstomse transmtted from NT antennas 1524a RCiF/O829n8/053922
1524t, respectively. [00114] At access term nal 1550,
the transmtted nodul ated sighfhls are received by NR
ant ennas 1552a t hrough 1552r and the received signa
fromeach antenna 1552 is provided to a respective
Feagirisare” (aRCvbhpribbdaistibteqpeeghd 3Wbd emplael as adeingeional word in a
é254 conditions (e.g., filters, anplifies, and
Whconverts) a respective signal, digitizes
t hecondi tioned signal to provide sanples, and further
processes the sanples to provide a correspondi ng
"received" synbol stream [00115] An RX data processor
1560 can receive and process the NR recei ved synbol
streans from NR recei vers 1554 based on a particul ar
recei ver processing technique to provide NT "detected"
synbol streans. RX data processor 1560 can denodul at e,
dei nterl eave, and decode each detected synbol stream
to recover the traffic data for the data stream The
processi ng by RX data processor 1560 is conpl enentary
to that performed by TX M MO processor 1520 and TX
data processor 1514 at base station 1510. [00116] A
processor 1570 can periodically determ ne which
avai |l abl e technology to utilize as discussed above.
Furt her, processor 1570 can fornul ate a reverse |ink
nmessage conprising a matrix index portion and a rank
val ue portion. [00117] The reverse |ink nmessage can
conprise various types of information regarding the
conmuni cation |ink and/or the received data stream
The reverse |ink nessage can be processed by a TX data
processor 1538, which also receives traffic data for a
nunber of data streans froma data source 1536,
nodul at ed by a nodul ator 1580, conditioned by
transmtters 1554a through 1554r, and transmtted back
to base station 1510. [00118] At base station 1510,
t he nodul ated signals fromaccess term nal 1550 are
recei ved by antennas 1524, conditioned by receivers
1522, denodul ated by a denodul ator 1540, and processed
by a RX data processor 1542 to extract the reverse
link nmessage transmitted by access term nal 1550.
Furt her, processor 1530 can process the extracted
nessage to determ ne which precoding matrix to use for
deternmining the



beanf orm ng wei ghts. [00119] Processors 1530 and 1570
can direct {e.g., control, coordinate, manage, etc.)
Wop@BA0I06h at base station 1510 and access ter PCTIEHE2008/053922

1550, respectively. Respective processors 1530 and

1570 can be associated with rmEhnory 1532 and 1572 that

store program codes and data. Processors 1530 and 1570

can al so perform conputations to derive frequency and

i mpul se response estinates for the upl i nk and

downl i nk, respectively. [00120] Is to be understood

that the enbodi nents descrl @reln can be

i npl enented in hardware, software, firnmnare,

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

Haarsdiamed isypl enent ati on, the processing units can

bei npl enented within one or nore application specific

integrated circuits (ASICs), digital signal processors

{ DSPs \, méth&d trat fa2ilgned odHepam Sﬂgg)gveg QUER réaBBTOR utilization in a

progrannable | ogi c devices ( , field progrannable
swqrmysm@mm@ylromgmemrssmgéont r ol I ers,

m cr orecolr\]f}nr 0|1|1 %r mlrCr 2 Ge Sor tion o h e fn‘lakCt 1rrao eln a first

uni t s'GEs| &h d P rformY He unc% ond ng P 5ed g

ﬁ@h&uﬁmnamnamgﬁmhhmakmgp thereof. [00121] Vhen the
enbodi nents. are |nplenented in software, firma
m ddl BRRNEIBE aPRYFcwuiol pragblmiocss dagst Sté'fé)‘ﬂ’eW“h a power setting
tored in a machi ne-readabl e
ﬁﬁ%&ﬁﬁkﬁgb%ﬁsig&gpgggrgge conponent. A code segnment
can rejptiefgni pawpr ocehlremmarddufremi tha,base stabipi,ofye gywwea control
a.subroutine, a nodule, a software

t|ne
§383%a£%®5ﬁ% thegowepsettipg; apd i nat i on of i nstructi ons,
dat a §5ﬂs&&ﬁ¥tﬁh@%ﬁta t8'thdbL6 5@be (xﬁ'i’th%ﬁ'@&ﬂj §stecfp&9é¥%e§ﬁg nment
can be coupled to another code segment or a hardware
circuit by passi ng and/or receiving informati on, data,

nf o A RSP0 B 4. BTGP brE e gtk Ll ipdn uplink

fi@@s&ﬁ%oﬁ ks RS aOfchzh{n@DSi%lt taf bSiaRde@tY SuichAafdwidth by
means i ncl udi ng nenory sharing, ness@gg passi ng, token

paBloy g hopetwgiven framsmbsen bme iewal (I00122] For a

software inplenmentation, the techniques descri bed

herein can be i nplenented wth nodules {e.g.,

pr oceth¢ @fethddus tlatnsl, vedekis Ah® Popwehadntide pr@niblé Rea single-time
functions descrjbed herei n. The software codes can be
SeyIdiRge ReferpnppPignal{SRS) HAP k¥t ed by processors. The
menory unit can be inplenented within the processor or
external to the processor, in which case it can be

éommuithe atathvel yf claupl ledvliiaveinhthe power control preamble is an aperiodic

Channel Quality Indicator (CQI) report on an uplink data channel.

5. The method of claim 1, wherein transmission characteristics of the power

control preamble are explicitly indicated.



processor via various neans as is known in the art.
[00123] Wth reference to Fig. 16, illustrated is a

W@ y®BamoiB00 t hat enabl es yiel ding power cont redT/US2008/053922

commands based upon power control preanbles for
utilization by access termna#ts in a wireless

comruni cati on environnent. For exanple, system 1600
can reside at |least partially within a sector in a
base F$hamictnd of tlaim 5t further epppréingt ed t hat system 1600

is represented as includi fupct.i onal bl ocks, which .
can bEINTHRIEGHG POBFTOREO| Frgem lein &eseppserta tag pRjk grant utilizing

MMRAERBLFY Yo OAGESHMon, DP Tl WA eﬂicﬁ&&%’e&ﬁ%&%the uplink

thereof {e.g., firmvare). System 1600 I ncl udes a

bagi,cal groupi ng 1602 of electrical conponents that

can act .in conjunctign. For i.nstanc | ogi cal, grou

1602 E5HVIct qae SRR SO Bk B ety 2lghdfiy R power

ahttd bdbknafd:amd over a downlink 1604. Further, |ogica

groupi ng 1602 can include an el ectrical conponent for

obt ai Wemrgnitingothe rdatrotnt thsl base esdationebys ehitiziag the pespad uplink grant

Lgela 4ehShabaed Lrom A ahen | oop power estimate

16067 Kb edVeTr, I8g|c£ groupi ng 1602 can conprise an

el ectrical conponentfor sending a power contro

command that corrects the power |evel 1608. Logi cal

§r oupi hgy myhed efrclainsd. jwdr¢ietrasmasskry chaagtedigp gethe power
| A a0l nki. a transm ssion at the

%%??gg%%gmk%%ggﬂP%€g$ﬂ%%%%%“AdditionalIy, system 1600

can include a nenory 1612 that retains instructions

or executing fupctionps _ associated with electrica
%onpoﬁgﬁ?@thfg@ﬁ,cgfédés,urﬁ‘éb%o,m%{h%ﬂngiﬁlo. Wi | e shown as

bei NG exhafid! thd foWE WhdoLBitamblelin r&pbRelts th@g@{r&t 6%% utilizing
that one or nore of electrical conponents 1604, 1606,
at60&st aort 1610 pavdceringied wrdshimee,nengrydeldiined] @askiRdktion, or a

Tur,ning to Fi.g. 17, illustr dis system 1700 t ha )
erRr R ke opdide B bl R BF pisistrdied SPch the phetermined
Moﬁ_@ﬂaﬁ% of @M@H&%ﬁiﬁéﬁ esMhg GBImB et fordhStodA 40088k ©Afinal and the
reside within an access term nal, for instance. As

basgistatied prigywtreeaptipn of theaiplislegrantinct i onal bl ocks t hat

can r t 1.0Ng || Y. a p r .

cor o ABESREP LUIGHL i RL ST B A OSERRE v rcsived

Pisttemreckpiéh bk PoRsr @nteytdamagd. oupi ng 1702 of

el ectrical conponents that can act in conjunction.

Logi cal grouping 1702 can include an electrica

?]grmoﬁ'ﬁ@hlepﬂ)rd. S AN RS (%%ﬂhl %@éﬂf@rin% Egﬁ)’wer control command
reover, |ogical grduping can conpri se an

gl regjionsc @l the dap dnaesrhis§ion. transferring an uplink power

control preanble at a power |evel selected as a

function of an open | oop power control estimate 1706.

Further, | ogical grouping 1702 can include an

el ectrical conponent for obtaining



a power control conmand that alters the power |evel

1708. Al so, |ogical grouping 1702 can include an
We@k@snoiosal conponent for transmtting uplink PEE/ES2NS/053922

the altered power level 1710. Additionally, system

1700 can include a nenory 17143 that retains

instructions for executing functions associated with

el ectrical conmponents 1704, 1706, 1708, and 1710.

Vi | e Ashiosliessasnipeinicutions gppasdtud, compriwing: 1712, it is to

be understood. that .electrical conponents 1704, é706,

1708, 2 &BfOrY Bt AR INSTUGHOPH FHathE i) Optainine an upib grant from a

t bgen [ Ve f£C S @ L
D s P e L IERC B oA E A LSS RTINS IO Pctivicy,
dgsmmining agnosvey loehteipealst eontmiripiraaatbilomarsiissoomploasedtigon an open

r met.hodol ogies for purposes of, describing the
loop SR Mt b B TSP L0 e R &5 T bEpCiT R pver level
tRev iy APowdRYoh®SI08MAENd Rdin MRNYast WidtRAl altering the power level
conmbi nati ons and pernutations of various enbodi nents

based poess thsi nowepcewraicagimand; dnsl sgedingiabailiskidetditrmsmission to the

re intended to enbrace.all such q#terati ns
R R G or LS 1 S ) LRl s poveer comto

S¢hmbid;and scope of the appended clains. Furthernore,
to the extent that the term"includes" is used in )
ei t hef Rrpeesyt sPuRder dedbe MR, spnfigracd [t@ycecute (g instructions
M i S to be inclusive in a manner simlar
%ﬁ?ﬁ%&éfggﬁﬁgb )ri sing" as "conprising" is interpreted
when enpl oyed as a transitional word in a claimCLAI M5
at iﬁ clajnmed is: 1. A nmethod t aﬁ.facilitates
ner A% NEFEESHENBMURSALLS) Bttt € gy LGy tyhercin fhegpyey control
ﬁre‘é‘fnb%! 898 pARHRhGALLION BRSO EREB TEHannd VY batt BPan entire system
receiving an uplink grant froma base station, the
bgpidwnéthdryamtpldyeng o ifiiarggvenupinismksspndme afared (TPDi nk
inactivity; transmtting a power control preanble to
t he base station with a power setting based on open
1DOP PRYRIirckQ8 borAMunicBESH sVApPSrats RAWRI mCI) btRtei® eHERREEr control
fromthe base station, the power control comand
pigpmbless  Kuglsoiae Seeadingfefeange Siena MRV itragsmagsiant o
the base station with the adjusted power setting. 2.
The nmethod of claim 1, wherein the power contro
p3 eanthe wirzle3§ cormiuficatisrangPhatis@T cldiat 105 othactsn éhe power control
channel _over part aor an entire ;ﬁsten1bandmﬁdth by

5 gemapariadie &hannedQualisn dndiexiero QD mspeis sy ymuplink data
Erlahhar:

14. The wireless communications apparatus of claim 10, wherein transmission

characteristics of the power control preamble are explicitly indicated.

15. The wireless communications apparatus of claim 14, wherein the memory
further retains instruction related to sending the power control preamble in response to
the uplink grant utilizing information explicitly specified in the uplink grant, obtaining a
second uplink grant from the base station along with the power control command, and
sending the uplink data transmission by utilizing the second uplink grant obtained

concurrently with the power control command.



3. The method of claim1, wherein the power control
preanble is a single-tinme Soundi ng Reference Signal

w@ SRgNotsANsm ssion. 4. The met hod of clai m 1, PGITER®081053922
the power control preanble is an aperiodi c Channel
Quality Indicator (CQ) reportt on an uplink data
channel . 5. The nethod of claim1, wherein
transm ssion characteristics of the power control
p6.eanbhe vairdesxpmaubicytionsdagatank 6f clhien M8; Mddrofi transmission
claim5b, further conprising: transmiting .the power
el st A P@W%Corn&g%g@b{e&f? HeP g %ew@xegm
utilizing at | east one of a resource, a nodul ation, or
a coding explicitly specified in the uplink grant;
tecei Yhagviaclsscoomimupicatidnsgapmatatis omddim Basevhstan itbn memory

| ong wi.th.the power .control. conmand: an ransm ttin
R e s e R e 0 B BB SR o o frol rEo 8 aPonse to
ﬂié'd_?ﬁlﬁk %“rﬁﬂtutﬂieﬁ@ pf@&bté’i&ﬂiﬁled iﬂ%rﬁﬁ%ﬁ pe&et fdi’!an%%@@r’tgpminal and
7. The method of claim1, wherein transm ssion '
tleabasst efpfien ibeforof olithivingoiter upldik resantpeednishdingr e uplink data

RSB PR B B RS R BBy g comvl
tore@atd.e in response to the uplink grant utilizing at
| east one of a predeterm ned resource, a predeterm ned
nodul ati on, or a predeterm ned coding, the at |east

e o d ] - 0 .edepern]
Ul Lt Rrs LRI RS 86l 0P BAECTRS WHRAY ghg ymomory
fusthanreadice fstri@iom ehkedan dbtdiding agevwet advntos] qorinendtio response to
receptjqn of the uplink grant; transmtting the data
ths u&’ﬁgtg%té‘éraﬁr%??%ﬁ' by utilizing the uplink grant
received prior to reception of the power control
command. 9. The nethod of claim1, further conprising
t@cei %i mgredespowermaoedtions apparsarsdthiah aneblopnsBizing pheer control
dat a %{sansm.s ion.10. A w reless conmuni cations
BISPRPlee 2 W&%ff’ﬁ*? PUTRY RIS COTRP
I NSt r gehnORs bthmiid ah ypdiak abht) th@lipliRk | %fKnt%aﬁg & FRdD uplink
a base station, the uplink grant being a first uplink
girbaprucat toarplink inagkivityiact i vity, determ ning a power
| evel rnfegt{s RSy Ens?@rﬁgéoa{n ?ﬁﬁ"rﬁ(ﬁ%lo%e; ok 1%51%Bleb§t3?d wer level
upon an open [00p eval uation, "sending a power con 1
pleadtdsen fuBctidienfRaspes 1alpi poRvcatorthe cpomee; | evel ,

means for obtaining a power control command that alters the power level; and

means for transmitting uplink data at the altered power level.

20. The wireless communications apparatus of claim 19, wherein the uplink power
control preamble is an uplink transmission that sounds a channel and spans part or an

entire system bandwidth by employing hops in a given transmission time interval (TTI).

21. The wireless communications apparatus of claim 19, wherein the uplink power

control preamble is a single-time Sounding Reference Signal (SRS) transmission.

22. The wireless communications apparatus of claim 19, wherein the uplink power
control preamble is an aperiodic Channel Quality Indicator (CQI) report on an uplink

data channel.



recei ving a power control command from the base
station, altering the power |evel based upon the power
we@asnolostommand, and sending an uplink data PCT/US2008/053922

transm ssion to the base station at a power |evel that
has been altered in accordanc® to the power contro
command; and a processor, coupled to the nenory,
configured to execute the instructions retained in the
pRnor Yhe dircle$heommuskcasms apparutns ofitlhiom $9,dppberabuprieig:

cl ai m 10, ereipn the power control preanble is an

upl | nmeel%saﬁntr%&alﬁn& 5t URHUnBRVE mﬁﬂe%@%? B aripopte to the
AR ERRRTLRRIOHENth SR P [RGB e lufk grant when
twarsé¢rend shecgrimiipovat tants] appenbét iwsxpliciity sihedldled; wher ei n

the power control. preanble i.s.a single-tine Sound

Ref or BiEE &F ghinmnipRue oo rERu S sRnhorfamp oy ev R o power
IR BbBAlah@Nmdappar atus of claim 10, wherein the

power control preanble is an aperiodic Channel Quality

| ndi cacans {co@rapsmépog thowplank dgst imkespanss tohthase¢ondiuplink grant
T0Enth ESLESRCOMINAT A 11012 APRARAS WSy ! 2l m 10,

w%erglﬁ TYRRYH s SPen" char dct'er r&ticcs B M e power

control preanble are explicitly indicated. 15. The

W rel ess communi cati ons apparatus of claim 14, wherein
the mbhoryrcksy earemupistigng epparaiup gbelpign 19.dpghagopmprising:

sendi E@aﬁsh &r pt%lfgfen‘}&é: %ﬂe?{ﬁylgp@rrgWérecdﬂ?roF %C%:%ﬁilg il QGSIpBﬁse to the

uplink grant utilizi on exp
splaki gramtdutilizidghgredgbinnked) indorimatiobtkabwnngprdors dyamdaccess terminal

Bl S e 3 Sl TR e ik pover
LS BlamibRNis %pﬁ'&ﬂ%r k@dieRglicinmgsecond uplink grant
obt ai ned concurrently with the power contro

conmamdariss for Thansmittieg ¢bs upbmmdataclast ubhsngpghanatinls goft received
cLa%n1§gW{mhﬁ{ein tra sgission characteristics of the

PSP LIPS MRS HE UL ™R cit Iy i ndi cated. 17.

The wi rel ess comruni cati ons apparatus of claim 16,

wherein the menory further retains instruction related

2D sehb¢ mareldie copmanicetons apaptusagfbileain B9, rfaghenenenprising means

} . S ) . Lt or ) '
Sl rahenlonth LRI B S Eh ST QAR son
bef ore obtaining the uplink grant, and sending the
Eélink data transm ssion by utilizing the uplink grant

cei PedNphinsrreadabint BietivAy havingoveed c Shrpl  Bathiemexccutable

instructions for:

obtaining an uplink grant, the uplink grant being a first uplink grant after uplink
nactivity;

transferring an uplink power control preamble at a power level selected as a
function of an open loop power control estimate;

obtaining a power control command that alters the power level; and

transmitting uplink data at the altered power level.

27. The machine-readable medium of claim 26, wherein the uplink power control
preamble is an uplink transmission that sounds a channel and spans part or an entire

system bandwidth by employing hops in a given transmission time interval (TTI).



18. The w rel ess comuni cati ons apparatus of claim 10,
wherein the nenory further retains instruction rel ated

W@ 2008b0®@sHi ng a power control command in respoPGEUS2908/053922
the uplink data transmission. 19. A wireless
comuni cati ons apparat us t hat#@enabl es utilizing power
control preanbles in a wirel ess conmuni cati on
envi ronnent, conprising: neans for obtaining an uplink
p8.ant Th¢ h&lchli}nbiréddabfeanédlbmi ofgyclaint i26,31?vhetraiﬂ thl¢ uplink power control

subsequent . t [ i nk vVity ..

PiaRSep F‘iS‘r‘i‘é?eanE §PP FCICh §f@6fm A3pPBIsspn 5

power |evel selected as a function of an open | oop

power control estimate; means for obtaining a power

29nt r bhe cowhmpdeddable médiemsoft tleinp3aewhtreirethe whidk meares control

pEumble"BoM vl Bl Al ndiFoRlCGhpReaT I8y uptimk due

gh@hgllg, wherein the uplink power control preanble is

an uplink transm ssion that sounds a channel and spans

part or an entire systen1bandmﬁdth by enploying hops

IRE AR U AR N OCIS R R R

futthetl r@bmpﬁsda@\aﬁgfeﬁmgt melupplmﬁqmm donitral ptdagibee fink ﬁ?f&ponse to the
Soundlng Ref erence Signal, (SRS) .transm ssion.

Th

Wik graat boprmnleying: indHgation sxalicity grcludedivith the “Wlﬂ@ké%ﬁlt when
J N

B o SRR Y RIS B0 R e  secons

d}ﬁﬂlﬁ( grhstnatend@Dranthasiyiwithl ths @owemnmnod: adsmma&d aqmnarmt;mﬁtmg the
gﬁ@flmw further co 3&gi nmeans
akq 1y rﬁa)olnﬁ%t tgp p?ﬂgn‘g Ght ?l?}lamﬁﬁi @%‘tﬁgqngoraﬂeously with the
5@@@qﬁﬁﬁoﬁ&n&ﬁ§uppllnk gr ant by enpl oyi ng i nformation
explicitly included with the uplink grant when
transfer of the upllnk power control preanble i's

S |p: Inih lfnéﬁﬁl%g g?#igﬁlﬁ 61} B § |fc 11?)VI H}éacg e(&l&%@? 6lilstruct10ns

AR '&Qmpﬁ!@éj tiARFBGinkOthe td}ﬂl’ﬂﬁ Midvker %nﬁ’ﬁ? pERhibIK il @¢spohdd to the
response to the second uplink grant obtained

e@nﬂ%grp@tr@tﬂmprydmﬁmn@ afgrovsion kaawnal préembarfd. acegss terminal
TIQF tth]\%nbﬁ& Stafon R %lbf“a%lhg ﬂ? Ot?p%gf% éﬁéng %vh%}‘l tr%h?‘lﬁm)fgt%f: um(nk power

er conprising sterring

cxﬁmﬂ pe@nttﬂ@ is mmnty Schicfule & Sapd s sinitih @hdlﬂlblhﬂd(da@di ditutilizing
utilizing predeterm ned information known a priori by
the upbiple gEant geecpivpdprior to obtaining the power control command.

32. The machine-readable medium of claim 26, the machine-executable instructions
further comprise obtaining a power control command in response to the uplink data

transmission.



and the base station before obtaining the uplink grant
when transfer of the uplink power control preanble is

WO pBi1eios3 y schedul ed; and nmeans for transm ttPEIyUSI968/053922
uplink data by ut|I|2|ng t he qpllnk grant received
prior to obtaining the power €ontrol command. 25. The
W rel ess communi cati ons apparatus of claim19, further
conpri sing nmeans for obtaining a power control conmand
Bh r ehpowselckocdinauniptionk sgatm, dor gpsntssiooprisiag: A
machi ne- r eadabl nedlun1haV|ng stored thereon
machi ABISKBLLEABINSAHt r ucti ons for: obtaining an
upl i nk gr aghgint eﬁl}“ﬁ]h(' gntgi‘f(ﬂfﬂta sk Bdtiéh, fth& ﬁﬁhﬁko Kb ing a first
grant after uplink inactivity; transferring an upl |Hi
power upclork graft spbegniyitéo aplirk ipestentyl evel sel ected as a

function of an .open | oo control .esti

obt ai ni g SNBY SABREF SIok BRNG" £RO A Le giggsmission based
pomeruﬁéﬁ@ﬂ(ﬁmﬁm@bﬂévaﬁﬁﬂbﬁt|ng uplink data at the

altered power |evel. 27. ‘The machi ne-readabl e medi um

of cl ai m 2&ndwinemer gontrd pwmhh«toabwbasecstﬁ’qlpn@r thereaveb|exel;
is an uplipk transn ssion,that seunds,a,channel and
Spans par t 16 V&R PRRET Ry St BB RANAE R 08I ayi ng
hops in a gk povadidehcs basen ubbﬂifﬂlelmb&%f véitro] Tdinmadd; and
The machi ne-readabl e nmedi um of  cl ai m 26, wherein the
upl i nk powesndcantnlipk datetErrsMassion ta the hafeatationeat he altered power
Soundjng Reference Signal (SRS) transmssion. 29. The
machi ne-r eadabl e nmedi um of cl aim 26, wherein the
upl i nk power control preanble i s an aperiodi c Channe
ta

ality Indlc part on an uplink
Shannay mega Thich ﬁli} R8s S8 hreaR thh BFaERIst frpgmployment
Wi mhbcﬁﬁro@1&{9&M@Qk§cdnﬁkﬁhﬁle&idn%%n&ﬁ&h&ﬁeéorﬁmﬂ?&g se

transferrlng the uplink power control preamble In
responwgnnwmghatmphkgkmgkanMwbymeﬂphmylng i nformati on
explicitly inc

t ransfe&ry ?II?SWS'E)IC?T\?%?H 699&?%18 8?11? %?I% t?ggﬁqusg terminal at a power

%*@hhﬁhkb&uﬁﬁh&&%ﬂ&ﬂ)(Qhﬁabﬁﬁﬂg a second uplink grant
cont enpor aneousl y % t he power control comand, and

t r ansasnctrdting a méwaplcpmtold@nrammd rbesqdohe@ ﬁ@ atnhb’51§e@foﬂ¥§ power
gcﬁlt oﬁ] gregmﬁ)né tﬁcb %g%re gqxﬁpoqtc%ﬂﬁrqa; g ér%eagabtlh % Ee%eggm{e access

&hﬁhﬁLZG, t he nachlne execut abl e |nstruct|ons
transmitting the power control command to the access terminal; and
receiving an uplink data transmission sent from the access terminal at the

corrected power level.

35.  The method of claim 34, wherein the power control preamble is an uplink
transmission that sounds a channel and spans part or an entire system bandwidth by

employing hops in a given transmission time interval (TTI).

36.  The method of claim 34, wherein the power control preamble is a single-time

Sounding Reference Signal (SRS) transmission.

37. The method of claim 34, wherein the power control preamble is an aperiodic

Channel Quality Indicator (CQI) report on an uplink data channel.



further conprise transferring the uplink power contro

preanble in response to the uplink grant utilizing
WEe@daowssn ned i nformati on known a priori by aPCHUSME%053922

term nal and the base station before obtaining the

upl i nk grant when transfer of4&he uplink power contro

preanble is inplicitly scheduled, and transmtting the

uplink data by utilizing the uplink grant received

p8.i or The neldicdl ofi ¢lgint B4, faether cammisig exgbirithnadhe@RingThemsmission

hi ne-readabl e iumof claim?26, the
ARERPARCESALE arﬁﬁlgl%fjenf?qwm%?ﬁé rgredler conprise
obtai ning a power control comrand in response to the
uplink data transm ssion.33. In a wireless

s@muihe micthod f slagh 88 fuatheagpaprasings conpri sing: a
processor .confjgured to: obtain. upl | .grant..froma

Proe Gapmitine b i st S APlisaPngeairie S iqr BT uSe by the
IR0 te SHiRSIOAMEN ank RitHRE HH¥KpoWRR6bAM pYsanthed;er m ne a

power |evel for power control preanble transm ssion
basedtraporittmg epesrondopplinkalaenti eencuyenity avitloviee power control
q&gtrﬁﬁ%1reanble to the base station at the power
fev%?;’regeive a power control conmmand from the base

st at i macivalgt thic dpiek PQME trah@iigsioR asfdinugporisb &o A¥BEcond uplink
control conmmand; and send an uplink data transm ssion

gignt ranspued comguirgilyavith the parcesirohsommandyvel . 34. A
nmethod that facilitates eval uating power contro

preanbl es for enpl oynent with power control in a

90.r el €hs nedroausti daiti & farther @myeising @grijeitlysschgduling transmission
té@hsnitting gn %%gkﬁkrgrant to an .access termnal;

PEBE PO RGCRTRb ISP MRS P B N SACESRITE@ Nt from t he

access termnal at a power |evel set based upon open

| oop power control; generating a power control command
bhsedThpowthed odnking d0sfuothet trenpowey: control preanbl e,

t he pover . col trol conqaid cor ect% t he .power Ievellof

the at-C8YDE B RPWST COPIOL RIS FYT {198 MSWASFOsE STl Tn response
Mﬁ_@’&%ﬁnk Qrdnf @tiBEiE e PPedetirmintadl inforMetis L 8&inedMBr 8 access terminal
upl i nk data transmssion sent fromthe access term na

and ¢ basc statipe priegtogememissiepdif the uplink grant; and

receiving the uplink data transmission sent from the access terminal by utilizing

the uplink grant sent prior to transmission of the power control command.

42. The method of claim 34, further comprising transmitting a power control
command in response to the uplink data transmission upon occurrence of a triggering

condition.



35. The nethod of claim 34, wherein the power contro

preanble is an uplink transm ssion that sounds a
web@anelosand spans part or an entire system baPCinis1ons/053922

by enpl oyi ng hops in a given transm ssion tine

interval (TTlI). 36. The met hotP of cl ai m 34, wherein

the power control preanble is a single-tine Soundi ng

Ref erence Signal (SRS) transm ssion. 37. The method of

43.ai M 3dircledsenainnuritaeiopoyparata) tompriginganbl e i s an

aperiodi c Channel Quality Indicato eport on a
upl i nk TSP HEh A&1aInsg INSFHEIGRS ¢ 5 e%foccﬂr%ﬁ fﬁﬁp 3L an uplink grant,
g?%{'éfnﬂ@'a SRR ot B%rEaRbIE %éﬂt vya W]ﬁ!ﬂ&' dt AQohbPRSA B&irQAthed by an

t he power control preanb t he access

olmnnilonplpov&@g confivd nmhhmslrnoylehh% m®8cr fcumttdieqommand that corrects
ris : nsmtting,the uplink rant

R ebier (PP D oaci SRR 0D B a@ngy! bramblse sgding the
S & ddatroMERRM AL BAE A dow gkt 1R FAMBIMgGaNipliak dﬁ,’tra&ﬁlﬂ@[hﬁ,smn sent
ransmtting a second uplink grant concurrently wi th
mﬁbe9@%%¥ﬂbmmm¥éﬁ@b@ﬁdand and rece|V|ng t he uplink
dat a transn1SS|on 18 D response
upl 1 ik 9oty BHUET R b BT SR
ﬁﬁﬁﬁaphjﬁ@ﬁ@ﬁmgp 40. The nethod of cIa|n134, further
conprising inplicitly scheduling transm ssion of the
power contr ol preanble fromthe access termnal. 41.
I{ie mﬁl@ Qﬁreféfs %ﬁgtﬁ%{s%pkm{us Coqrgparlﬁls43n FhelSE ﬁievﬂd'\]f\%r control
t he power cont rea fromthe access
preaimb reails dnnup‘l'ﬁlkrlﬂnsmlstsmnt thet sopintdnk cheand autl ispami pegt or an entire
grede ernlnga>nf rmat | on defined for .the access
St hadv QY188 BPROR Y Br TSP IORL RS WSl 41 TD-
the uplink grant; and receiving the uplink data
transm ssion sent fromthe access term nal by
#48.i | | Thag/itehess ophimokicgtienstappentusmfictiimt 43, wharesmitespoover control
of t ower . control co d. 42. T t hod of. claim
8P R arelecir SSimG e TRRGnet Sisngl SRR R TR Gripo
command in response to the uplink data transm ssion
ﬁgon occurrence of a triggering condition.43. A

r el €8s weishass mr@@m@n@or&m@aﬁ@m&@f cieamtpt3, svheepin ghe power control
E%anSYe}rSP?Iﬁ%’] Sﬁegrno%ilbcg a etl f Ca{h't)p T%(%léa%ra f}&ﬁlg r%gort on an uplink data
clomhelol preanbl e sent V|a an uplink at a power |evel
determ ned by an open | oop power control nechanism
yi el ding a power control command that corrects

47. The wireless communications apparatus of claim 43, wherein the memory

second . .
etxl'%ceutep (%1\}\168 r1nstruct10ns

further retains instructions related to explicitly scheduling transmission of the power

control preamble.

48. The wireless communications apparatus of claim 47, wherein the memory
further retains instructions related to transferring the uplink grant with explicitly
specified information for use by an access terminal when transmitting the power control
preamble, sending a second uplink grant concurrently with the power control command
via the downlink, and obtaining the uplink data transmission sent in response to the

second uplink grant sent concurrently with the power control command.



the power |evel based upon an eval uation of the power
control preanble, sending the power control conmand
waor@saosswnl i nk, and obtai ning an uplink data PCT/US2008/053922
transm ssion sent at the corrected power |evel; and a
processor, coupled to the nemfty, configured to
execute the instructions retained in the nenory. 44.
The wirel ess communi cati ons apparatus of claim 43,
dher elhe tvniecl pewesmmonicatidns pagarddhse of scl@m Yp) mkrein the memory
ransm ssi on that sounds a. channel and.spans part o
birhengotr s é?%ﬁ“é‘ﬁ‘?%aﬁfﬂkﬁ‘ﬁf%"‘b@mé%b PWEW@P%H@%‘ hispigp of the power
RN pldadipgim ssion time interval (TTI). 45. The
mnrelgss comuni cati ons apparatus of claim43, wherein
t he power control preanble is a single-tinme Sounding
ferepce Signal (SRS) transm ssion 6. The wirel ess
AN TG SSpEREHOroy AEA 45, CToledh A efan he memory
RRMRF r&ait riabtrREie AR ficll So AdbtARBLI Gdi fovédhatyagbl GHakhitly sent in
| ndi cat or (CI%) report on an uplink data channel. 47.
pongt rte ltees splndingrant witzingnpredgpaniaed srfofmatioa defingd for an access
erein the menory further retains instructians, . . -
PaFIBLEd S5 tRREY eri L BB RR AL R i he wpink
paxefan R0 scrtganttznhg th8.uphhe gydnt @la@sBrred prior to transmission of
communi cati ons apparatus of claim47, wherein the
PO FQIYEOhEPMPBAG ns i nstructions related to
transferring the uplink grant with explicitly
specified information for use by an access term na
fhen 'lfhan;sinélwsi ognitnheicpdmsr appardtulof pﬂzﬁamdB,eyvlmmﬁdith@ memory
econd u Ilnkkgfa t concurrently with the power .
g’éﬁﬂe’f BRIy 1o £elptR I BHRITTHRS 2108 6 6P GliCREIMaRd in response
1t Oplitladaa frh ARG 8ol of § 3RARPRe kOndilien.
second uplink grant sent concurrently Mﬁtﬁ t he power
control command. 49. The w rel ess comuni cati ons
paratus of claim43,. wherein the nmenp further I
Dai Rs IR (RPTBHECHIONS neris Ff oy ekitupepgr contro
ESAMIAASBAsOM uPbn PR P ENRF0l GRS I @@IBAtRN BPaccteterminals in
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transm ssion o
means for obtaining an uplink data transmission at the corrected power level.

53. The wireless communications apparatus of claim 52, wherein the power control
preamble is an uplink transmission that sounds a channel and spans part of an entire

system bandwidth by employing hops in a given transmission time interval (TTI).

54, The wireless communications apparatus of claim 52, wherein the power control

preamble is a single-time Sounding Reference Signal (SRS) transmission.



t he power control command. 51. The wirel ess
communi cati ons apparatus of claim43, wherein the

woreeseng1ofirt her retains instructions rel ated tBRBCT/US2008/053922

transferring a power control conmand in response to

the uplink data transm ssion ¥pon occurrence of a
triggering condition. 52. A wireless conmuni cations
apparatus that enabl es yielding power control commands

b&is ed Thp etircfpesvesmmanicawbnspppamahised claim 3, mthiczei thenpdwer control

acce termnals.in wreless c ni catjon )
Bi9 Feth aDLurlis Eélﬁ%@.? %@%?@at@eﬁgéﬁgreaw (91 #hgplink data

o5anL; over a downlink; neans for obtaining a power
control preanble sent at a power |evel determ ned from
an open | oop estimate; neans for sending a power

t d that. ts th \ | | and. .
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apparatus of claimb2, wherein the power contro

preegtbl e is an uplink transm ssion that sounds a
ool B PRE B B BT R ofion o
utili2rivaby G hkdess Rfminkh@hw scallBgIhe pewRIYoaRbI FBSMble; and
apparatus of claim52, wherein the power control .

pr eandicans for5cading| s s¢copd UBHDk @YY RetcamoREEowiygth the power
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apparatus of clarm erein the power contro

pr eanicens for abtagpeyg thediptinhiatanednstdisalont s¢nf imchicginge to the second
((FJ) report on an uplink data channel. 56. The

WP 88 communi cati ons apparatus of claim52, further
conprising: neans for scheduling transm ssion of the

power control preanble in an explicit manner; neans

$or s&hdivinglesheonuplininktiaps apparedius hf exiph b2 fuitherspeprisingd

information for utilization by an access term nal.when,
send M5etnier poneiiasif Pt Bra iB v e e Ry iy
sendi AGams B2 ©BREhiHP Hhdfoviraddhtre PPlcBMBRI RAE AllfekYordk & the uplink
the power control command via the downlink; and neans

gont okizing ipmgieteh@in@élinfwzmamra setrforth o 81 acese ﬁ;iqrmin,al and a base
5t§t§(pnoér§:. St t{) ge&dﬁfgﬁ%@%ﬁﬁ& gﬁ% gﬁﬁi grant. 57. The wireless
cOo icati At ghag ad

ons “appa aimb52, further
conpr inghmgfor obtaining the uplink data transmission sent by utilizing the uplink

grant transferred before transmission of the power control command.

58.  The wireless communications apparatus of claim 52, further comprising means
for transferring a power control command in response to the uplink data transmission

upon occurrence of a triggering condition.

59. A machine-readable medium having stored thereon machine-executable
instructions for:

sending an uplink grant over a downlink;

obtaining a power control preamble sent at a power level determined from an
open loop estimate;

sending a power control command that corrects the power level; and

obtaining an uplink data transmission at the corrected power level.



means for scheduling transm ssion of the power contro
preanble inplicitly; nmeans for obtaining the power

W@ Bnolospr eanbl e sent in response to the upliPKI/GE20$/053922
utilizing predeterm ned information set forth for an
access terninal and a base st¥ion prior to sending
the uplink grant; and nmeans for obtaining the uplink
data transm ssion sent by utilizing the uplink grant
60.ansThe madhibeteuieble hasdsum 9 claim 69, ¥hecipahe powandonabl preamble

command., 58. The wirel ess. conmuni cati ons appar at us of

B &) HpEsk tepgrpinsien deptopadsng %@}?i ang rSPf“F%EgT‘ & rangntige system
JolTe =t t at a
?ranéﬁ?s f%ﬂh%ﬁ'% Jﬁgﬂﬁggﬁ%g o g“%@fggﬁ?#ﬁgﬂqkTg
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camtalpeﬂlocnc €aninlce Qusht@zllndwhtbﬂ(CQI)&lﬂﬁdm @sammpltnnt&tatas@luﬂm
a channel and spans part or an entire system bandw dth
by enpl oying hops in a given transm ssion tine
B?t er ’f@%nﬁa\%ﬁh&rea@a@iﬁ nTJZﬁutH%‘fla 1afif 5@%‘3@9&% rf%egée&ﬂhﬁg instructions
power control
firthgt eerhprie si'éhelandmggrdﬁef&lmsmcrff the gn@zbr é(ﬁiﬁS} preamble in an explicit
transm s lon The machin adabl e nmedi um of . c
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grant wth explicitly specified information for

utilization by an access term nal when sending the

power Tho Arelncpradaplsnecdiye wf icligm 2 9s the apar hinst¢xgRutgbla Arstructions
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tarni ng

bistamsiy gRi pew&Eeddntion pf@ﬁﬂﬂ@%@ntt ia ﬁeb@rﬁea@ nhk wplinkkgerant utilizing
grant. 64. The machi ne-readabl e nedi um of clal m 59,
plﬁ:éetﬁ%lﬁp(}] dnfasmaationget dorthy Earrapcgqegsssterminal and a base station prior to

sending the uplink grant, and obtaining the uplink data transmission sent by utilizing the

uplink grant transferred before transmission of the power control command.

65. The machine-readable medium of claim 59, the machine-executable instructions
further comprise transferring a power control command in response to the uplink data

transmission upon occurrence of a triggering condition.



further conprise scheduling transm ssion of the power
control preanble inplicitly, obtaining the power

W@ Bnolospr eanbl e sent in response to the upliPKI/GE20$/053922
utilizing predeterm ned information set forth for an
access terninal and a base st&tion prior to sending
the uplink grant, and obtaining the uplink data
transm ssion sent by utilizing the uplink grant
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