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benefit of U S. Provisional Patent application Serial

No. 60/889,933 entitled "A METHOD AND APPARATUS FOR

PONER CONTROL I N LTE" which was filed February 14,

2007. The entirety of the aforenenti oned application

is herein incorporated by reference. BACKGROUND I .
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access term nals. Each access term nal can comrunicate

with one or nore base stations via transm ssions on
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[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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ased upon an uplink periodic transm ssion sent from
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%%mmngsﬁ%gn e conmuni cated via a Physical Downlink
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Mor eover, access term nals can be grouped to enhance

ef ficiency of downlink transfer of the periodic power

control conmands. The per SUMMAR¥er control commands
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terminal. Each periodic power control command can be generated based upon an uplink
periodic transmission sent from the access terminal. The periodic power control
commands can be communicated via a Physical Downlink Control Channel (PDCCH)
or in-band signaling. Moreover, access terminals can be grouped to enhance efficiency
of downlink transfer of the periodic power control commands. The periodic power
control commands can be halted upon access terminal uplink resources being
deallocated. For instance, these resources can be deallocated after an inactivity period
of the access terminal. Thereafter, the access terminal can initiate random access (e.g.,

leveraging open loop mechanisms) to resume periodic power control command

transmission.



power control comrands in a wreless comuni cation
environnment is described herein. The nmethod can
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t he received periodic signals.

communications apparatus can include means for deallocating physical uplink resources
for the access terminal after an inactivity period of the access terminal. Moreover, the
wireless communications apparatus can comprise means for altering an uplink power
level upon the access terminal resuming uplink transmissions. Additionally, the
wireless communications apparatus can include means for resuming transfer of periodic
power control commands to the access terminal based on the received periodic signals.

[0010] Still another aspect relates to a machine-readable medium having stored

thereon machine-executable instructions for transmitting periodic power control
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[0013] Yet another aspect relates to a wireless communications apparatus that

can include a memory that retains instructions related to transferring periodic
transmissions over an uplink, obtaining periodic power control commands each
generated based upon the periodic transmissions, transitioning to a state where uplink
dedicated resources are released from an access terminal, resuming uplink transmission,
and restarting the periodic transmissions over the uplink and receipt of the periodic

power control commands. Further, the wireless communications apparatus can



dedi cated resources are rel eased froman access
termnal, resum ng uplink transm ssion, and restarting
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configured to resume uplink transmission. The processor can also be configured to
resume the periodic transmissions over the uplink and receipt of the responsive, periodic
power control commands.

[0017] 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



[0017] To the acconplishment of the foregoing and
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poi nted out in the clains. The follow ng description

and the annexed drawings set forth in detail certain

illustrative aspects of the one or nore enbodi nents.
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transfers Eomer,control.connands to access term nals

[0028h LTE bBKéelisan ildistadonofmaeedl viteahihipt Rediediselly corrects

' ' ' an exanpl e system
%ﬁ%@agﬁghgg“§€£§E@B¥%%%f%%fﬁ%%ﬁgm@éﬁding power contro
pe2ipnds oFHG. 4ais dowhistmton 2SampldSysten thawaperiodically transfers
illustratjion of exanple transm. ssi tructures for .
ROWTRATPERE FHRYIHBRE? a4zt EBTINE Oy b ER3SHEREYESs communication
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[0026] FIG. 9 is an illustration of an example methodology that facilitates
generating periodic power control commands in a wireless communication environment.
[0027] FIG. 10 is an illustration of an example methodology that facilitates
utilizing periodic power control commands in a wireless communication environment.
[0028] FIG. 11 is an illustration of an example access terminal that facilitates
utilizing periodic power control commands in an LTE based wireless communication
System.

[0029] FIG. 12 is an illustration of an example system that facilitates yielding
periodic power control commands in an LTE based wireless communication

environment.
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conmput er and/or distrjbuted between twg or nore
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and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more 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).



structures stored thereon. The conponents can
communi cate by way of |ocal and/or renote processes
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data packets (e.g., data fromone conponent
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We&sy\tnb&érﬁs Md’f@cﬁi%m vai\ibﬁﬁaﬁ@ddlmwrs lafwesaifﬁwdiefeem irScoah€ction
descri bed herein in connection with a base station. A
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tures de cri bed herein can d as
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om.a t erreadabl e ce, carrier
e e TR PR el P cheanis Ry giiputer-
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hard di sk, floppy disk, magnetlc strips, etc.),
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herein can represent one or nore devices and/ or other
#&éﬁl@ﬁ@ ¥ Sadeus sEoragngdip 6‘?5%11’06@1 hef§in Gan GeRTaINbANC orHaore devices
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pihgr mi aéia% s ﬁ‘PﬁIﬁPH’& PIROTSSAED B 1R B! Flgn and/or data.
[doBypt 1 at edlofRifieRl dARRELW okl dofitfuRERRHISTRAR 100 is
presented herein. Syst em 1
tllustrated in accordance with various ernbodlrnents presented herein. System 100
comprises a base station 102 that can include multiple antenna groups. For example,
one antenna group can include antennas 104 and 106, another group 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,



conprises a base station 102 that can include nultiple
ant enna groups. For exanple, one antenna group can
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conprise antennas 108 and 110, and an additional group
can include antennas 112 and 214. Two antennas are
illustrated for each antenna group; however, nore or
fewer antennas can be utilized for each group. Base
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E@h%? htthirality of conponents associated with

tra

B or o R TP BE SRR by endog oRE REmRRlc T with one
ammmsess g¢roninals ashwk htcebeteapprkti Gaemeiohcbgss oarmnisdt i1 P2 dmwever,

8], The correspondin tor of, base
L sortG AR E LAl LOAEOBa ot e SWhsCagly any
h@hBrAlasccSY & AS1sAHa RS S0 BEY fe@hmhm 13NAJA0C BT cess terminals
termnal 122; however, it is to be appreciated that

bifsendst 22t dap el op cxamplecvHular plam@s vﬂmaht rhobst daptonsl handheld

any nunber of .ac rn1n |n1 ar ess

PR Eon G R 8 E R BB &l Fpech s AR Bipby
peditiding §y@ten®X BD[Alseand(?(ﬁ“| alny |oﬁfer @ﬁl(&bﬁdevm&bi ch@0giSating over
| apt ops, handhel d communi cati on devi ces, handhel d

vakisat sapmBERGHtisystert K0t iAsdepifiydy acest tspminal 116 is in
d&ﬁﬂnhhfagﬁ&gwﬁy ShiEMRas 1TPARd 1 8N f}ﬁélnr% 5 andil f@ﬁ'&ﬁ%mu

or comuni cati ng over  wreless comuni cati on
syeheniod OdaccAss tdepinglt d@, ovace éss/atdlink his anlikrbedig information

omuni cati on wi.th antennas, .11 114, where
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informati on from access termnal 116 over a reverse
{niferknatia0 to MecssavenipalalCCassr ¢ &rwianblinkl P22 dnd regeive information
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i'nformation from access termnal 122 dver a reverse
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t hat enpl%%gd by reverse |ink 126, for exanple
aéldtrPY‘?ésedi“Jﬁ 26000 dtifrek cqnrmpy fiegueneinband.
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ach up of antennas and/.or the area.in which the
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For exanpl e, antenna groups can be designed t

¢t Bhandni Qéaﬂ@ trapsmdtes anttwragohbiss station 102 can utlhze beamforming to

improve signal-to-noise ratio of forward links 118 and 124 for access terminals 116 and
122. Also, while base station 102 utilizes beamforming to transmit to access terminals
116 and 122 scattered randomly through 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.

[0040] 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



sector of the areas covered by base station 102. In
communi cation over forward |inks 118 and 124, the
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beanform ng to i nprove signal -to noi se ratio of
forward |inks 118 and 124 forlGiccess terninals 116 and
122. Al'so, while base station 102 utilizes beanform ng
to transmt to access termnals 116 and 122 scattered
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e
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related t e obtai ned downl i nk comTunl cati on( S).

TMedisnisknowl @adjeuofo apestabuyeni the RAGHopoctssing zedorityast to

&% Rional techniques oftentimes employed. The closed loop mechanism can be

,_g

utilized by system 100 once the random access procedure has succeeded. For example,
closed loop techniques can be employed when periodic uplink resources have been
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)



termnals 116, 122 for uplink transm ssions. The open
| oop mechani smcan allow for very fast adaptation to
waewesneloshanges of radio conditions (e.g., depeCTUSIPOHOS3919

recei ve power filtering) by way of |nstantaneous power
adj ust nents. Further, the opehl | oop mechani sm can
continue to operate beyond the RACH processing in
contrast to conventional techniques oftentines
eapdodyre buplibaranki ed wieo ofpli zvd dyacsmaamabe] 16, i1 22 Bedd lyon the
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corrections can since a significan
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E&Qfe‘éﬁlkv‘?@l(s Elﬁpl%@@c[ b géc%ssct@frﬁﬁglt(é)QH an €9 ﬂ%@e& WABR éotrf?rﬂumcanon

y the correspondihg sector in’'base station 102 t
aoaessenerSpsteal 3001th6ludgPP sdctoranidibbseostation %@érthama@ commumcate

with substantially any number of access terminal(s) (not shown). Moreover, the sector
in base station 202 can include a received power monitor 204 that evaluates power
level(s) associated with uplink signal(s) obtained from access terminal(s). Further, the
sector in base station 202 can comprise an uplink (UL) power adjuster 206 that utilizes
the analyzed power level(s) to generate command(s) to alter access terminal power

levels.



corrections in order to mnimze the overhead incurred
Wi th the transm ssion of these power adjustnents.
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200 that controls uplink power |evel(s) enployed by
access terninal (s) in an LTE Pased wirel ess
comruni cati on environnent. System 200 includes a
sector in a base station 202 that can communicate with
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assi gni ayer resources
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' yclic redundanpcy check ) ot ec d.PEgCCH
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ERsHl (FUEch), Iﬁl@ﬁ@@l%ﬁﬁfk@Iﬁlf@_r@?a!nheﬁpg@um?@oﬁﬁi(%_l@ference
data channel "shared anongst different users. CP IS
SizanldSRESH.cad Rantlome ADicessdrhaphelBW€rH ) dHICGHlingigdes the report of
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Exanpl es of uplink E&ym cal channel s incl ude Physi cal
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liepod to thtsc@xampel pHdirhi dhynhdigle@at or (CQA ) channel, the
ACK _channel and the UL requests. PUSCH is _an UL shared.
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anne e sanp over part or
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&%géa‘% s@ﬁé?eﬂ%lélkliesggl%qnl tilén eﬁtggtyto% tltle easﬁ w?(ﬁﬁg?ls;‘stem 200. Each
access terminal can transmit over a small portion of the entire bandwidth of system 200
at a given time. Moreover, frequency hopping can be employed by the access terminals;
thus, the corresponding sector in base station 202 can encounter difficulty when
attempting to evaluate adjustments to make to uplink power levels of the access
terminals. Therefore, an adequate closed loop power control mechanism provided by
received power monitor 204 and UL power adjuster 206 constructs a wideband receive
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.
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be transmitted over PUCCH can be transmitted in-band with the remainder of the data
transmission (e.g., to retain the single-carrier property of the UL waveform) over
PUSCH. When PUSCH is not transmitted over a particular TTI, the PUCCH can be
transmitted over a localized band set aside for transmission of the PUCCH at the edges

of the system band.



Mor eover, frequency hoppi ng can include changi ng the

transmt frequency of a waveformin a pseudo-random
wWoreRae108» expl oit frequency diversity from t hBCpUB2008/053919

of view of a channel as well as interference. [0047]
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single-bit correction (e.g., up/down, =1 dB, ...) and/or a multi-bit correction (e.g., =1

dB, £2 dB, +3 dB, +4 dB, ...). Further, UL power adjuster 206 (and/or the sector in the

corresponding base station 202) can transmit the generated command to the access

terminal to which the command is intended.

[0052] Further, the access terminal(s) can each be associated with a particular

state at a given time. Examples of access terminal states include LTE IDLE,

LTE ACTIVE and LTE _ACTIVE_CPC. However, it is to be appreciated that the

claimed subject matter is not limited to these illustrative states.



not change transmt frequency or may not be hoppi ng at
all to exploit UL frequency sel ective schedul i ng;
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transm ssi ons can be Ieveraged for FDD/ TDD systens.

Mor eover, when the PUSCH uses 3requency di verse
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086] | Nt er ReferfPHoa88! 3, (IMRkBIed is a system 300 that periodically corrects
an uplink power level employed by an access terminal. System 300 includes base
station 202 that communicates with an access terminal 302 (and/or any number of
disparate access terminals (not shown)). Access terminal 302 comprises an UL power
manager 304, which further includes an UL power initializer 306. Moreover, access
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.



[ 0055] LTE ACTI VE CPC (Continuous Packet Connectivity)
is a substate of LTE ACTIVE where access termnals
w0 2a08i1enoshei r uni que cell 1D but where the UL BEOUSADE053919
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AR COMMRAGSic trARGRTE} 588 &8 be a set of SRS transmissions; however,

it is to be appreciated that the claimed subject matter is not so limited as any type of

%oa

periodic uplink transmission can be employed (e.g., periodic CQI transmissions,
periodic PUCCH transmissions, ...). Thus, UL periodic transmitter 308 can send SRS
transmissions over the uplink to sound the channel over the entire system bandwidth
since the SRS transmissions can be sounding signals; therefore, at the same time as
enabling uplink frequency selective scheduling, the sounding signal can be used to
compute the closed loop corrections for UL power control. Transmissions sent by UL

periodic transmitter 308 can be received and/or employed by received power monitor



another illustration, UL power initializer 306 can set

an initial uplink transmt power. UL power initializer
waoBsgenosenpl oy an open | oop nechani smto det ePCi/H820081¢53919

initial uplink transmt power based upon downlink

activity, for exanple. Additibhally or alternativel Y,

UL power initializer 306 can assign the initial uplink

power |evel to a power |evel associated with a
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can be pre et erm ned
The transmission of the power control commands for the group of users can be made by

periodic corrector 310 on a particular instantiation of the PDCCH that can be denoted
CPCCH or TPC-PDCCH. According to another illustration, periodic corrector 310 can
utilize in-band signaling to a group of users, where the size of the group can be greater
than or equal to 1. Overhead associated with periodic correction can be based on a
number of bits that the correction requires and the associated control (if any) required to

convey the information to the relevant access terminals.



Fol  owi ng this exanple, an uplink periodic
transm ssion rate of 200 Hz can map to 1 bit, a rate

W@2008Q0QI05 can map to 1 bit, a rate of 50 Hz CREI/IBH08/053919

2 bits, arate of 25 Hz can nf{g 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
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single-bit TPC commands in a 1ns interval can be used
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tranS ers power control conmmands to access term nal s

Furtlzom, dptHotiasedeatpr 4)2ece yield a single-bit correction (e.g., up/down, =1 dB,
...) and/or a multi-bit correction (e.g., =1 dB, +2 dB, £3 dB, 4 dB, ...).

[0065] Aperiodic command receiver 404 can obtain the corrections sent by
aperiodic corrector 402 (and/or UL power adjuster 206 and/or corresponding sector in
base station 202 in general). For instance, aperiodic command receiver 404 can
decipher that a particular correction sent by the corresponding sector in base station 202

is intended for access terminal 302. Moreover, based upon the obtained corrections,



comuni cation environnent. System 400 incl udes base
station 202 that conmunicates with access term nal 302
W@ and/iorosany nunber of differing access term nedT/E$2008/053919
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e corrections sent by aperio orrector 402
(06d] or ULprweferra]mg ta)smgrs ADGtrated/io8 sysem 8@ dad progps access

RIS dPES BN o BORIS) St Tea dcbipHBr. Rt a0d ncludes

Qz?s%tsta%h 202 Rk E&RtiuARaRE th% a*cEk%s EQi 2R304I dﬁgacéé‘s%tt&ﬁnnal 2
base station 202 is intended for access term nal

3@@ -.Mordexmneecsss berseich] o206, whercoltcan bedny integer. Each access

orrecti aperiodi.c mand recejver 404 an r UL
O R S PR Rl BT B K e B ecess
femRly edoPhcakees Tt gdv%rﬁﬁ’dna 821 5090968k ARBIMLPTKGA includes a
corrections of uplink power [evels enployed by access

bornowsamagager 2 Oy i -eladess bymape N Y iacludesreldt ppwgpmanager N
C?r} %or%veggtﬁé gr?éc's 91{1(}]1;@ yésc’tor 1H %as%pﬁi g;%ﬁ cgﬁ) 51%18111 rncc’elved

be aSSOCIa

pew ¢radorttos Q04 GGL pOWSr ﬂij@stérczots had unacass teﬁatnur @m)f grbm&r 514
aperiodi c corrections. Additionall y, accordi n% to an
I

té%?ﬁﬂl INGRHEYRSThAf RECes) termpalsi W WOdBorReo f tighgmitting power

r ns can be mapped to a
gdﬁéo?g@rﬁglﬁh&ﬁﬁgﬁ%%t%&ghgof the PDCCH (e.g., in which

[H68] t he pA\K)@row bé4 tamgroopacdess tterramamsmei%as affemdtion of
of .th DLaIg nment UL e%afnt) or . a PDCCH PDSCH |
paArqus ?@tﬁrs PO Ada@BURFe LD Gt PSSP QY IMSHE AckFspigrminals
%’(‘5?—*@@6“&5 &8us baREuRLR DROEydINaRAF M Pihts @ & arfd@ic? illustration,
ransm ssi on
AT grouper 514 can allocate access terminal(s) 502-506 to groups based upon uplink
periodic transmission rates (e.g., SRS transmission rate, PUCCH transmission interval,
...) employed by access terminals 502-506. By combining subsets of access terminals
502-506 into disparate groups, transmission of power control commands by UL power
adjuster 206 on the DL over the PDCCH (or CPCCH) can be effectuated more
efficiently (e.g., by sending power control commands for multiple access terminals

grouped together in a common message). By way of example, AT grouper 514 can



[0067] Now referring to Fig. 5, illustrated is a

system 500 that groups access termnals for sending
WEowenowsnt rol commands over a downlink. SysteP@B082008/053919

i ncl udes base station 202 that conmuni cates with an

access ternminal 1 502, an acc¥ss terninal 2 504, . ..,

and an access termnal N 506, where N can be any

i nteger. Each access term nal 502-506 can further

forol groepsaor esiEadtn watherip dicripliniapager copaoly howacaeths claimed

é§£n1nal 1 502 |ncI%ges a UL power manager 1 508,

L mafter igRLIe BmHe | ncl udes a UL power manager 2
[0 e, 55TERRAD SR, 30, QERAIEF 302 Ll BAIEY ¢
baseisstiet HaoamfZZ@Q Hzafor SB¥pransmissoociocess tpovieal 2nfdidi daotilize a

04, .UL 06 and. an access .ter.nm,nal (AT
GrsinisTor R e B SR Dy M s RERC SR UM B o use o
BEZNEQSor AtCofal 00N BRI thandslioht 'A["I_?_gﬂéﬁﬁ\&ﬁ 14@Q8H FRbgnize these
commands over the downli nk. [OOGSH grouper 514 can

pSpRspvadieegeistien rrtesdk g BOPzing 61@3 S@bfa@nmitwcorﬁcgtrved power monitor
i ousf act For panhee 1
g@égl gh %Iﬁeéeaof?er AT I groupet ei 1; an aﬁ%l% P G%SO gl ]:15(%& andraoclaess
Rasgdl MBo6 t&8>grmpcA €alamdwith a8 ¢ othRb A& @ terrhi@aléd)ebdi@ploy 100
illustration, grouper 514 can all ocate access
Heori Q%H(Zéljanse@sm sateg- grlogrpurBad dan plop alipgatqecess terminal 2
[
PO LR Bl PR BT ARS) & Spotoy 55 HY SRS Bl Rhission
m@ ssa peupiBdk & tb ®2-apfiGciatdy, lam;rfdaa'enitlmg tisaddsiated sabject matter is
ess tern1n | s 502-506 into d roup
potdimaitacsethinalg sfemsaviene KPR C dé%tﬁ%owré%&n assign
%@uﬂ $D8to &R 0P thel H6urlc QY b1 Js@ ®n RRCRIHICCRF o (E&EN) CBPon
effectuated nore efficiently (e.g., by sendlng
powamgapntss d¢rmooatndditds06 wrrespectivpgroups cemmandy senhby /L power

Qi Dhe R Sl i e R S nun g & B Pangronp,

Wsbéla @ i idCinCintéRidd e ciPRWE Ac e tefrinal . FOMEK@Ince LATE grouper 514 and
claimed subject matter is not so |limted. [006 ]

WE e agjuster 200 ¢an| apstatein copjungdeesené IR rrgmniangg fo multiple
?c%gsset%ﬁXIS 3051596 %ﬂ%arc’c I#ﬂbéﬁtﬁ%&g‘&]&%gg Nfor%o%er %R§1 UL power

SSlIon, access termn

IaARRFH 685 0D chrbitcCo@iizddppripraes PISREH: thaRSils i) o llﬁ&d to for
access termnal N 506 can use a transm ssion rate of

aainge TRy carmyand(ghdingeied tharetor gyrigsgsepog xarggponding group IDs,
rec ognhi ze these respective transm ssion rates (e.g.

utili zing signals obtained via received power moni t or
poa0] . . . ) Turhivey tedfig.af, ,1llﬁﬁa@datm®mnﬁaleﬂtrmmlﬁm guctures for
access. tern1na| 1 502 and access tern1n N 50$Pto a

GRS RGP RO AR IO SHCeS e B o pr PHaDIe the
£ IRAYsi HPQrddr & caA R eh?pléfeﬁmﬁébm%tﬂhﬁs%)ons ATwo example
grouper 514 can also all dcate access term na
transmission structures are depicted (e.g., transmission structure 600 and transmission
structure 602); however, it is contemplated that the claimed subject matter is not limited
to these examples. Transmission structures 600 and 602 can reduce overhead by
grouping power control commands for multiple users into each PDCCH transmission.
As illustrated, transmission structure 600 groups power control commands for users in
group A upon a first PDCCH transmission and power control commands for users in

group B upon a second PDCCH transmission. Further, both the first and second

PDCCH transmissions include a cyclic redundancy check (CRC). Moreover,



504 (and any di sparate access termnal (s) that enpl oy

25 Hz or 50 Hz transm ssion rates) to a group B. It is
W@ 200Ba0®ppr eci at ed, however, that the clai ned BCpSWNS/053919

matter is not limted to the aforenentioned

illustration. Further, AT grodper 514 can assign group

IDs to each of the groups (e.g., for use on the PDCCH

or CPCCH). Upon assigning access term nals 502-506 to

tresypasdion/erugtuoe p82 canbimesssy s epihtrdlycoblm qnayéor 1aekjs s piups A and

206 can enpl o wnl i nk . resources correspondj to a.

paten é&PHﬂ?;PO@r%nggst%’ém&ts@& MR R 5 IHsteitigotor %&?S&Hé%?n
afchare 6b§ PW@kontﬁﬁ oshad R 'us&g_ 119% ﬁ%rca%]o% 1ﬁ'{1gdéci|-1n a first
power adjuster 206 can operate In conjunction to send

SO cobaithn dsminenACCHItensoseies abhe powoaradostrs DEOedsrfor users in
ssion

h 1z
B g 38 PRSP RE T heoir e PG ransmission.

foozmp M Ssi RBfehrind O Fl%’s’ﬂ Qllﬁisfttﬁteﬁ% alPBlad gl AhinkPfragram 700 for a
command( s) dlrected heret o based upon

potadesspid mdti nogy ey conipel prxsedure for LTglﬁ 067392, Pawier peptrod pricgdures for
gﬂ a%%lss %ltﬂtrn%glelldl &?%A%élg%r sg te(ra:ugennl]m ﬁ[I&l ea? rin%ltn(r% gt% heesacgeosrs
teﬂhfﬂah@dndg p&itc SRS ﬁraﬁ%rﬁi@'ﬁbﬁs totd st ktafiGiliags kidybase station replics
structures can be enployed for PDCCH transm ssions. .
tPiBe exErH¢ SRS IRASHISEIENDYIE Peiiedia ABS comumapdp; é{séaown in the

e 6 n :
glt%rsﬁ%:te% %}éﬁl@%%tﬁé ‘Hgﬂknﬁ{ é&b%r%f :ﬁée %g%s‘ré‘ Q%Eg@e%@rﬁ e(a{'l)ﬁea single
TP@ibntetchnsmllI}eelqiermé]tchldy on ﬂlerﬂo’twnlhnm Itesitotb]: ndt@bthat the periodic SRS

nsn1SS| n st.r es 600 and 6Q2 c

I
%@3@%@?%%% géenired 8@51‘1 <§ FNgIpioBs: P&Bﬂ%%ﬁ%@@%r
i i G s USRS e 1iRE OP&RRI: CBPHEINRASIE G$eABdicA®ICCH

iIlustrated, transm ssion structure 600 groups power

gamnmiglorsonayendsss qfﬁcmste&csm iarchgmels ﬁpmdug@mndemt snce these

EDCCH ransm ssi on gr pover C%B corman%St b
SPGB B BR BT E A TBBECIT P AnaiaEassions can be

fesbtaB&T for R 1006 chirb&ondBked @ U miRBXdebiné HtQMSHE B8dec@RSion.

i ncl ude a cyclic redundancy check (CRC).

M97&8bver , t AaAhiandnashivity persadios tBomeess ity ipdmigted. After the
ﬁl%@ttiwﬁr IE%%@IZ? ?d Eescirgn{egrﬁi?%{i] Jr %{é §F aO[Hpe?hdﬁ‘fiﬁ ?(B #ﬁ@ %ch% ‘be}‘rninal is

triugsitionicd $6 ONLTES AC‘HIIJVE GPC sulpsaer Iichix subbtate OIS Ul aesources
users in group A can be included in a first segment of

piselecadlppiipd PRMAhe AecapsifeERb ACeRdNBlowE Mmayaiet by pOSSIble to use
818%@9@5&9& é&ﬁﬁ?ﬁwh& QL%BSIEBW%MC' uded in a

secon gnment e conmmon transm ssi on.
[®I3L] Ref At 706ghd accBssgerniipalirbdunsds m@h&ldtra]ssnasslcmsar‘ﬁhle@\ACH is

timng, diagram 700 for a eriodic upl i nk power contr ol
%g%(h‘[oer eg © EH*E& %HSW On ¥es 4 BE l9pp pitBRatery Fusuant to an
E)Qaﬁnlﬁ@ tREGESNo MR cdrbe ml&dified Vi c81d@iLtod 185t transmission

I ITustrated. I'n this state, the access
power with some forgetting factor if deemed beneficial. In response to the RACH sent

by the access terminal, the base station can transmit an in-band power adjustment for the
access terminal (e.g., x bit power adjustment, where x can be substantially any integer).
[0074] At 708, an identity of the access terminal can be verified through the
RACH procedure. Further, PHY UL resource re-allocation can be effectuated (e.g.,
along with SRS configuration) at 708.

[0075] At 710, the access terminal is in LTE_ ACTIVE state. Hence, the access

terminal resumes periodic transmissions of the SRS. As depicted, the periodicity of the



term nal sends periodic SRS transm ssions to a base
station, and the base station replies to the periodic
WERBSHOMAS M ssions with periodic TPC comands. PAEUSIV08W53919
inthe illustrated exanple, the transmt power of the
access ternminal is corrected ¥y a single TPC bit
transmtted periodically on the dowmlink. It is to be
noted that the periodic SRS transm ssions can be
pepidacErRIS lnrytngﬁimomlsi a 7®(Dd1fferra‘mmﬂ&qieﬂnslpitp ef thogicodRUSRIY
transm.ssi on and the |ike. Periodic
Er?‘%?ﬁ%i%ﬁ@z&owﬁié?ﬁ i PEbEPIEG ALt 1§§}°6F%11WH9‘1 b response
loBRS 8@&(}1 i€ 5RBrah AL BnS RAMRL sQAUNCHAY T@t%ﬁﬁﬁéﬂ&% that in this
si nc ese transm ssions nmay not span the entire
sass aernubafod 2 thioeyger-] dBuch dB).aRemhes silthosglc aot 1b®trated access

ever aged f.or cl osed loo corrections based on
%‘@a PEBRSTo AR gomisde Pféle%eoqpen{f ei\teonfdi&teﬂalwed from the
tRaiGt p¥ibylcP8rat 8 dc8dss tdiRie C RS ctoRs, Thd@bsddIosiE 8 rfdcBBns can be
After the inactivity period (e.qg., predeterm ned or
erdusofe andtanoagepthpepeodpp cotrectwns detsrmpigediraal th shanges in the
&£%95|t%%pqqhto an H%%HQCTIVE CPC substate. In this
%?gi) the W@E resources are de-allocated from

[(me 6pcc es SNbe/r tiinted fo FigeR ihign@tad is i cxXmypl@inimiediagram 800 for
possi bl e to use cl osed Ioo power control when

UL

1 appsiedicsipbink PpwsyeRtrof n@?et}ur%foridre? Itllﬁétraé%%@s)ower control

ér%r %ﬁuﬁl@ dfo¥ Gie IR Ss tHRhl'nﬁlkthr@ %'ﬂ”ﬁVEoﬁéte -I'fﬂﬁm érrci 800 can lack
npl oye open

to resunme uplink transnissions usi
pﬁﬁplicesphﬂk&taasmﬁmmmammhep R xaumpdtiens tahebdmenfrbmmrbase

AU SPGB b SbMRTIGPGRY G HAGHGR H The base
g@@&?@vaﬁ%‘f@f}’lﬁ@l trahﬁnfsﬁ&ﬁ’sotﬁ%tetrﬁlﬁe%eﬁﬁgfb S8 a hBRer

access tern nal base station can transmt an
adjusssneult. p‘kxmmdameun&tr leréjrustnfeots dahde a@lm@sg)on evheirathk base station

e..g., X bit po adj ust ne r ..
5080 mitsed (g Bt Tl ROLR Thap Rec 8 sdmrini pyver
R&uitﬁl@nﬁ@ desfied RUE ﬂ%@diedo@ Ith@ %aééesﬁdtfoln%oﬁ RyAUgdntdTR particular
rocedure. Further, 'PHY UL resource re-all ocation

RHRC trzm’sfr@@tqylat\@het( the @ase datonglermines gt such power adjustment is

ﬁ&q{eh&lﬂ%r? alt 8:13211"[1%1.}]&? %%‘ﬁféf%oé]?’l’ %Sée%pt’ra&snﬁﬁ%%c ﬁlsésoase station need

erm na

h&rtrangalt o ERUREmARd hOLE titled S¢kp6Sdcan shecglvérhleU §E€B.tra¢ﬁ5m1ss1on
depi cted, the perlod|C|t¥ of theperiodic. SRS
(er%n@rh%same%@K&@n ba tragynpifted iy ﬁe&ﬁn@%@ the ghvsaiPHSGH gpnsmission,

t h)e 1\@ Siebod! &g%ﬁsg (ABHE! S§he r&%m%ﬁnaqgobtg @?\59 the 4cB&s terminal

ai med sub matter I s not N’ response
atm gikhen fhec) thd aaceSRErhmahnsmi cosstantly, retyhen hﬂﬁﬁetleﬂlsdialsﬁi’lon an open

ends TPC co s.that in this ,case account fo
fﬂOPgne(c hargsm. gﬁa@fg ths Caﬁfct%.swé?waheawﬁ S@gAn At Lbe Smgle bit

hd/sshitgfeorReE6ss termnal transnm ssions can
continue to utilize open |oop corrections determ ned

f(lﬂdﬁﬂ t he r Bagioke gpovesratéddethed a similbhschame ess be empioped with

the cl osed | cop correction
8£%fansrmssmns Eere corrections can be sent on %16 IBE on an as needed

perlo
basis. Thus, the access terminal can periodically send SRS transmissions on the uplink,
which can be evaluated by the base station to determine power adjustments to be
effectuated. Thereafter, upon determining that a power adjustment is needed at a
particular time, the base station can send a TPC command over the downlink to the

access terminal (e.g., aperiodic downlink transmission of power control commands).



excl usive and/or on top of the open | oop corrections
determ ned fromthe changes in the receive power at

W@ b@sacwsss termnal. [0076] Now turning to FiBCT/BS$2008/053919
illustrated is an exanple timng diagram 800 for an
aperiodi ¢ uplink power controd3 procedure for LTE.
Illustrated are power control procedures for an access
terminal in LTE ACTIVE state. Tim ng di agram 800 can
[00TB] per i o@heuplplki pukvetr camsstipsadcdmes dépictetar Figoolad 8 include

corrections e sent fr bas tation to
SUEEss alﬂﬁﬂﬁ ﬁ\%m%aé%f‘dn%wwg@é’%q @%f‘z‘ia Qéiv elé B?C“Eahbenm}’) used for
PG gat henbaS o &'il'b%rbnga\{%leﬁ%le%tﬁ it LADNSIERC

to determ ne ether to ectuate power adj ust e t.
Ppeer wdiral. ﬁﬁweﬁkPSibl Fuspnoeilt s ncammbm traplsingghowmso thav\/fserllewed for a

the b t d C d

b Sy Pkt St LB ERERe BRI Aesnt Elsodbe AL PR over
timcdee MRektibA obFoNSaaaik, iye lohe ifddseorstadh h@RcdAPOElls, channel

eval uation of a parti cul ar PUSCH transni ssion. Wen

eqralitinms eanstsatfpgih  Hethar nthe 48 SDresn bgu@pprt@dm thezagpess tarenal (e.g.
i S.N ecessar, rticul time |ve
e wPEERRRLY o R ABG G T hofPonk Bl obls Pl s

BMakR¥atactorgiRin gov‘&ér Iat,is khet acms itdrmiies PoaRevddao hlaﬁsrgut vene initial
PUSCH t ransm ssSi er%]g ather, an ACK ca
h¢ MQ

be
APaRshewvewes can be @éfﬁé $ia the hrerpuides. relatlonshlp between
al) e
YEAE BhREk e initalap B E AN EIALA P RRRER Wiforbr the
gioveamenttions] reldm tadetesssell @rwircahtraathansechahisys fe@l ipteonell
correction en | 0o nechan urt he
P%‘@erthPF%]c(tseigoﬂ%a @WO@W e comBemsp ey %%CE@@I&% jsgribed
Ritinand/ or multi-bit corrections. [0077] It is to be
appreciated that a simlar schene can be enployed with
tﬂe@ﬂpbdi c UAcmrdimgrﬁ) smtbtvrsillmh@ltien aeriodictand aperoahic bleiink power
nt .on an. as t he .ac
f‘?—%’r“i‘ﬁl H’éﬂce@gﬁs ‘f:?@ﬂPS R ‘ioi}n é‘éaﬁ ns%% 1‘8‘?’&1&3&? dLysgaton rl?emdlc
tipitdiRah BK utiMiddh o Bf BserRdal whRd MithérbardREedu3éAPUSOH
to determ ne power adjustnments to be effectuated.
i sfiqnesy they ponreduire porraspoidlinh BDC4 Thowsmissdinssyifethe UL grant,
ﬁﬁc'd tggl%go?rgé% nggra c&%’tr\%fééo%rﬁéﬂdggc\%n”%? ﬁrﬁgﬁﬁt@% Eenattg(e: %%C(ﬁlfs with the

UQI dramal If{tee BDCCAPB mo0aV atlableyol imdlant ¢, 305 parsiste MUD kransmissions
ower control commands).[0078] The uplink power
t RS [T QTR UG R&g@éﬁub@ﬁ%e ﬂw Hﬂlj gesopregharegontigyrgd By higher

%ggrg? '?léeqlgﬁ%tr fonth niiat o Jt‘n)‘r)tanﬁg]g ﬁlgtieﬂ%ssﬁé PRIBEH!. Also, if

ral use
theasrmnssl&dw]ned Pd‘HCH) en éndboytbeh therpob/@t tompetlirpoh fPENCH (e.g.,

R AR B Pk Pt e B 5

H&fﬁﬁlahc{h 8 P'@CCtH’ca{H B dBnfRudtbatbd DR Prscedi as@nhe pel | s.
he DPSD can evol ve over

a551gnments For DL transmissions without associated control or for the case of no DL

data activity, the periodic transmissions on TPC-DPCCH2 can be used to power control
PUCCH. Accordingly, power control commands can be transmitted when needed (e.g.,
aperiodically) while making use of available resources (e.g., PDCCH with UL grants for
PUSCH, PDCCH with DL assignments for PUCCH, periodic TPC commands on TPC-
PDCCH which can be relevant for PUCCH and persistently scheduled PUSCH, ...).
[0080] Referring to Figs. 9-10, methodologies relating to controlling uplink

power employing periodic corrections in a wireless communication environment are



time as a function of, for exanple, the |oad indicator
from adj acent cells, channel conditions, and so forth.
wo-eooshers3 t he DPSD can be reported to the acceBRGI/US2008/053919
termnal (e.g., in-band) when possible. In the LTE
systens, the network can cho whi ch MCS / Max
data-to-pilot power ratio the access termnal is
allowed to transmt. The initial DPSD, however, can be
basedcdnWhile, MMEBuiposdshud sidhplgpitarnd ck@agations thk atdtiariehigics are

betmeen he U rant and the.initi al S
d‘&ae&m% o RSP ractsnlﬁeﬁt)&ﬁ upﬁesfapgﬁ%ﬁmr?fdﬁ%thm the
ﬁl%hl%ﬂ@l%gfeg aferﬁd't Zl’inﬁ?chlbg%’é’\@lrdelc%[so hs Togé" S éﬁﬁcﬁ%béﬂﬁnce with

for intér-cell power control (e.g., control) can
tyee mtmqule@némianqnttt octuren dﬁﬁdnem ostess ahelb@rdobadrdndy evith other acts

007 di th | | ust

LpRr e Dot ApBeEPeantrer itatres B Befuttl
uﬁuemm mta!pgfbma@dhh%egmmbgy tollgakEmhiiMy bORpEAEEd as a
updates can be utilized on top of aperiodic updates.

serics heinéerealated shisslar ednPUSCH a5 imasiiosEignm, Meregvaramt all
1glIraT1 Ui il ac g E%rtﬁg'e rree]a dllrencpto lﬁ@:%'_nlloevl\lé 2 n%:e(t) I })100'%98 \én%?cglnce Wlfﬁi one or
b@ni@ﬁmﬁﬁmngd in the PDCCHB with the UL grants |

the PDCCH i s not avail able, for instance,

H98L] st ent With refesensrite Eig sl luatryged 1Sr?d¥1€th%ﬂl?$31 Y thptefacilitates
%ngeﬁi ﬁgtp%nt?ﬁe ?H%EE&%OF%&EE@S%%%ré}&% CSQn%dggénéﬁgg efVironment

a ers ower ontr ol
{(a@nsTE lbh@d voirel R CoRRD@Hation Ahwmnnicht)t er9®2 apeeiodic power control
schedul ed PDSCH on the DL, then tggﬂpomer controllin

eI, atlépe éransr@(tjed prex ol Wsﬂmm TESRERYTHO Agscred perqodic

ﬁghélb £k thé Qcc%k‘sct}%rrﬁmﬁﬁ%r i cRYRE pERiE Qdnt? @&ﬁﬂﬂﬁd can be
for PUCCH can be commini cated on the PDCCHs with

f@lsp(asmegn mcﬁpsctleéorecalyecﬂ peamshe sgnadn$usth¢rhotiequency of the periodic

f t h dat,a
ARV onyS! soampb et eial b SR HES DOHE T PR R enelyn or
BeinsI€ ATAOp RRVRS pdvitchtrol Rddaldn dde &0 ARG b Wit d@ﬁ‘é@t‘ions (e.g.,
control comrands can be transnitted when needed (e

mp{éW@dﬂF lcdlBJ y) adpr mubikit Agrresiensfe.aval dﬁbt?edBeb?o@B,cﬂélsdB
PEXE%i § t
a?s ?thr’ﬁl Rent 5 1 or ) Bﬁgﬁ?ﬂ ié;t{egrtﬁ(e)(gir : ué?;gggf_lc ohmands %&n ({%te%me a

RGRRECH b etangaof figtinkgloerattat f discRUHoH camdontrol. Additionally,
perS|stentIy scheduled PUSCH ). [0080] Referring
paeIFthgeriodie powirpeaitieb Forgmends e aeit ata higheifigausney. aigile-bit

Hcﬂjrécpgny&\f’ﬁfe o |11<R¥fyr}8 b %f/xflpﬂgr'eﬁ eﬁl(ar\ﬁ@ecx}ellr%n St He'}e@elved periodic

W rel ess conmuni cation en arel | Tustrat
MWandlecarf lm:rpqmdmc&ﬂmdmg RaiferphdecSipyal QSRS)(t}nzimnmislm fot h}elrnple

t hodal ogi es a and. descr.i hed. as a series of
BeYeeTilt 1teniegntye {ihhe f5s0* ﬁaﬂ%g& PIEBHIA C-HDE R0 hghanncl
Qﬁﬁl‘i@qﬁ’&l@eﬁbﬁﬁ@l‘) ErafQhislibl, b&%cﬁé’ Pfiﬂ?ca@tj%ﬁﬁk ebn@6 Ghanfsl
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power control commands can be transmitted to the access terminal, where the aperiodic



Control Channel (PDCCH) (or a particular instantiation
of the PDCCH referred to as a Common Power Control

w@kasnelosy CPCCH) or a Transni ssi on Power PCT/US2008/053919

Cont r ol - Physi cal Downl i nk Control Channel (TPC-PDCCH))

or by in-band signaling. Accot®ing to a further

exanpl e, disparate access termnals can be grouped

with the access termi nal, and periodic power control
powretodsolionendreld cho caaplessnt the pi:ﬂn@dls powert doatrgh compmaais and

be sent on the, downli nk V|aaco D%H
@%&Fﬁer{o LTSRS IORS ORgP |uB név%rérgplpﬁm

Em)@yg" ng Cﬁewq gsf%%gpﬂf‘ 11@15‘35@8% 5‘ Hﬁ)da%gg@bb@{hat facilitates

cycle an hase, “recei ved periodic si
ﬁmleqn@mr;qdlc@(am coﬁtrcﬁeqommdé Gosyvinckgucoremenicstjoregny irepment

ort At 90 | i.nk resources far. .the access

{ nﬁﬁ%l gﬁi’l esaéa D SRYENIERT); nAé[glt()Pé’iHe?O Sri od
2hnslISiAECaE Be b&1t B &ddn upfiak. TAS hansde trhMnibdiditdaM bk periodic
gerl od can be gredeterm ned or a threshold anount o

pynslingf Refaeence Yigngl OGRS tfenmlese@@ tAegentidiag to anmhehéhistratlon the

the CCESS tern]na can n
Ve bl B e BT ChOPRE QBT b o Aol apisions

ﬁérlcQ@@Ph;atbauUbhﬂkcp@wrcﬁaﬁﬁal(PU@E}D&ra@dmtssbﬁg awh e@ fdrﬁﬁ‘ The
access termnal resunes uplink transm ssions.
periadimiE@nsmissions cak B sen pHerThe uRliK éﬁé@anﬁ%lvampﬂlﬁk power levels, the
E@?‘%ﬁ%ﬁﬁ ﬂﬂﬁovp&llé\’%ﬁgﬁe"f'ﬁgpﬁﬁ ﬁft@d 'G'a% mrt%gp gg&t%h@e%ﬁﬁspower
cgittoh korpoweds dselesdribatl dialomni Eurﬂier nme pdrediatndemiscne $sn cnable

t he estimate . can, t need not, be di fied accordin
pagnpjingpen GBﬁlﬁer?WStB@;t@PdW%dlé}méﬁiﬂt%@ agerermpigal transmission
PR i@hak b %Rfeﬁftlrﬁeh %Hﬁlo{l&kth%%%ﬁb’&le %nsrﬁ@&@ﬁ’svﬁﬁl belsBEt while the
access termnal can be verified through resum ng
apksstkrmpinalns m ssLbhsA@htVEptatsmk resources can be

-al | ocat t he ccess term nal . 90 o
[5L nsoei S5 107 Berrdt PEm FotnEiroLSpmetds sghmarssive it Feponse
RCGEH Of HRIPIHOAL tiaRshiBSIBASEach O f FIRGRIMVER ek 86titfol commands
signals fromthe access term nal can be resuned.

Fanémmyy@fwtaﬁer the gphiddperestilol stibiesddpr & oulse@ient uplink

LA T .
%gtgggg C Sﬁ{% r#‘glﬂ%é Cp%%veé g&g[ﬂ cfg ﬁféﬁw{' ? 1gclu8§ ? ?gl%%)ltocrorrectlons
.4 f @y/ésin, firleB t. hpadd/eOdermichit @cfrrdcﬁ@nsp(%rg adi dB, Ve, +£3 dB, +4
control conmmands (and correspondi ng recei ved periodic
dBgnal dforpeycsrthe aera@aq POEEtoBRolFoMmEds spR Ak receiysdvides

i’@sgca Dfomﬂﬁﬁ }{tr@itC (1)1?1%1 (ch)d('gp \%gﬁr%cﬂla{ lesfalﬂﬁgtlon of the

e, periodicC an r contro
BD@GH E:f@ro&drtb Iay a Cblmmon vaen Oatteh Chanregd €CPOAHS opalemsmission

t b it
OF b4 e | B gt G o TR i bk BRI ZEY P Buin-bid
?%nélﬂl%. PRI REN LtoROERherCQBtH R, (HePRBAL SRR il teRANds can be

received as part of PDCCH (e.g., TPC-PDCCH) transmissions allocated to a group to

which the access terminal is associated. One or more access terminals (including the
receiving access terminal) can be grouped together based upon Discontinuous Reception
(DRX) cycle and phase, received periodic signal frequency, Grade of Service (GoS)
requirements, and so forth.

[0085] At 1006, transitioning to a state where uplink dedicated resources are
released can be effectuated. For instance, the state can be an LTE ACTIVE CPC

(Continuous Packet Connectivity) substate. Moreover, transitioning can occur in
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employed to identify a specific context or action, or can generate a probability
distribution over states, for example. The inference can be probabilistic—that is, the
computation of a probability distribution over states of interest based on a 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
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(09891 Access terminal 1100 can additionally comprise memory 1108 that is
operatively coupled to processor 1106 and that can store data to be transmitted, received
data, identifier(s) assigned to access terminal 1100, information related to obtained
periodic power control commands, and any other suitable information for selecting
whether to implement the periodic power control commands. Memory 1108 can

additionally store protocols and/or algorithms associated with deciphering whether a

periodic power control command is directed towards access terminal 1100.
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[0092] Fig. 12 is an illustration of a system 1200 that facilitates yielding

periodic power control commands in an LTE based wireless communication
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control signals, and so forth via any type of uplink

thdnnel . UL power manager 1110 can enpl oy open | oop
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sanpling the entire system bandw dth, and the periodic

Ppdtheugh depicted as being separate from the processor 1214, it is to be appreciated that

=

received power monitor 1218, periodic corrector 1220 and/or modulator 1222 can be
part of processor 1214 or a number of processors (not shown).

[0094] Fig. 13 shows an example wireless communication system 1300. The
wireless communication system 1300 depicts one base station 1310 and one access
terminal 1350 for sake of brevity. However, it is to be appreciated that system 1300 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



control commands can be received in response to the
periodic transm ssions yielded by UL periodic

W@ e@agmoss er 1112. Access termnal 1100 still PCr/Uk08/053919
conprises a nodulator 1114 and a transmitter 1116 that
transmits the signal to, for ¥hstance, a base station,
anot her access termnal, etc. Al though depicted as
bei ng separate fromthe processor 1106, it is to be
apprexampteshst katiotJL3 foanelracomp agminal 118 ddderipet bobdalv.cIn addition,
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LBRRIlY sdabh AMAGHRSS tharlybﬂ)%s(géa inl? ok Phratnclh PRI Cused at

base station (not shown)) (e.g., periodic power
@@msrtotmm@lrﬂrﬁéﬁdQ sytimate cl)a,nnalndﬁpmnsa nihcomhkiplesud padt aad coded

At R STt S i mOUREH b2 S oo SR r S8 bSO Barticular
ettiResn %@ﬁﬂe%é’ gt Bindry ﬁﬁa@é Neig 1&9&2«%«3@@1@) t ffadfedid8 philtshift
ev

assesses up power els e access

K (OYIS) M2 CHhTEkE Ao SN uadg il tude modulation
{M"’Q&MC)S%C ?Qéclecg'?& g)r rt‘l%lcti 48k SBQ tc‘? f)r%%i(%%g‘(ﬁﬁ)ﬁion S fnbols The data

ecei ve ower anal

tHed, icodinp Cmﬁrmd)(ﬁl\lla&ionffbﬂéﬁcﬁ da@ryu@@lhc:alsl?édétbﬁmml sys mmucnons
however, the_ claimed subject matter is not so linmted
B foyAyed y@épYO&bqe@thrPQﬂ%Sqrr dA%ni ssi on can be eval uat ed

Rugrece! vSSyP R o 4R A0SR STV g 1

can atively couple
MM @ ptooessh? PTROL hﬁhichgmn éurﬂtee@rcpness thel nmdphm'/en sy.mbxtls Gd.g., for

nds. rdin i |lust for each
é@ﬁ@jq@ J}@m oraseanns 1 L R PEYAYS dnwlert@@eﬁyv@al streams to Ny
BOVEi R T AR ) 4328, thfo A 13050 %%ﬂ&%ﬁd&%&m@% MIMO
control comrand can be yielded by periodic
processor 1320 applies beamforming weights to the symbols of the data streams and to
the antenna from which the symbol is being transmitted.
[0098] Each transmitter 1322 receives and processes a respective symbol stream
to provide one or more analog signals, 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

1322a through 1322t are transmitted from Ny antennas 1324a through 1324t,

respectively.



corrector 1220. Periodic corrector 1220 can

additionally be operatively coupled to a nodul at or
wWa2@8/10083lul at or 1222 can nul ti pl ex periodi c pRP@EDS2008/053919

control commands for transmi ssion by a transmtter

1226 through antenna 1208 to ¥ccess terninal (s) 1204.

Al t hough depicted as being separate fromthe processor

1214, it is to be appreciated that received power
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0 ' , ffi
b 67 R RReant 2B hroCes RS JEk ThiuPhock Sl 43P Bl cshiblomentary
thathat eoformed BBRTX MOM® proassson 1320 BX) Tdkadaa proocsss td14 at base
1314. cording to an exanple, each data stream can be
PLALGTS ed over a respective antenna. TX data

020$5S0T  AREcds QMBS carf AGRRlicaft) detehth Bt WARULS 2l 1BBIe technology

raffic data stream based on a particul ar codi ng
waittdize as disecssediatooe. Fhdberdproaesser Bdthcao fpmoldtele rowdedink
dat a. %OO%. The a?odeg dat% for, each d?ta sitream can
BESHET EPPEs R QAT BAPHPOER AN i SO
fooaaziency whyicvbRB 1K ntds g8 Xhm BorhpdMarib @S PESGEEformation
Additionally or alternatively, the pilot synbols can
reardingihe sepnuinida o Hnlpand/oipihe xesgived dvp stredme The vavsisghink

tipl d i VIS 14 nl ex
P b L TR Moo R b P s erc data

fos apfuahes6Lehtd RrankEsMm afannetrcand3E antodutatedsBga atodulator 1380,

access termnal 1350 to estimate channel r esBonse. The .

FRNdigRcd P drapsmisiersalid 4e Suewhbid4r rad tiahynitigd backsiobasgstation
be nodul ated (e.g., synbol napped) based on a

particul ar nodul ati on schene (e.g., binary phase-shift

[O8gD3lg ( BPEKpaseqteaudn 48 U0,ehpmadelattisignalsdyanmgcdcCRSiMhinal 1350

M phase-shift keyj M PSK) , .M quadratyre anplitu
s deiteared a@kﬂ"@&ﬂﬁeé%@)‘ﬂ%‘éfi&ﬁ%@l‘f@& {%Léﬁa@efﬁzgc{ 6d bya
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codi ng, and nodul ation f'or each data stream can

Helt mepdape traynitted by eescbsoagninal 1350. Further, processor 1330 can process
the extracted message to determine which precoding matrix to use for determining the
beamforming weights.

[00104] Processors 1330 and 1370 can direct (e.g., control, coordinate, manage,
etc.) operation at base station 1310 and access terminal 1350, respectively. Respective
processors 1330 and 1370 can be associated with memory 1332 and 1372 that store

program codes and data. Processors 1330 and 1370 can also perform computations to



performed or provided by processor 1330. [0097] The
nmodul ation synbols for the data streans can be

wee@siowad to a TX M MO processor 1320, whi ch cREI/US2008/053919

further process the nodulation symbols (e.g., for
OFDM). TX M MO processor 13203% hen provi des NT

nmodul ation synbol streanms to NT transmtters (TMIR)
1322a through 1322t. In various enbodi nents, TX M MO
eroedsgpency3ind impplst espoearchiomatesn hrwkd ghink and dotvalink,
synbols of the data streans and to the antenna from
{Petivele symbol is being transmitted. [0098] Each
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transmtters 1322a through 1322t are transmtted from
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ﬂﬁ&arcoﬁmﬂdrt] meﬁfp&bdé%r@ bﬂiéﬁbleétﬁﬁﬂ& emeskdeaighemq)elf%ﬁa the
i S gr ovided to a respective receiver (RCVR) 1354a
W%@é@fi he%wrﬁ@e@n {nefion §mrcakondi tions (e. g.,

L 0llh aW:Heh fleeecin gl e gﬂa\fééﬁétﬁgd A sBﬁ&zQFeC% %are

|gn dlgltlzes t e con nal fov
Bﬂltﬂd:\eaira oanﬂicrbwdehﬁlrogMCMSodé]&gﬁml 'é]Sy tcmn be smteden a
a correspo ‘recei ved" synbol stream [00100

Rrchiag- aeaﬁ‘ﬁ@ BT, P AT HOFE EPPRONAE Proofesent Cprepresent
L BRRLNAE, SHRDRn, 3LIA0EAT, OB AR CERMAL S JBRARAAModule, o

onh a particular recelver processing technique to
grfovdrd padage, dlexlass,tcafdlhysymmatlsm pEmntsuctidXs, dlatasstructures, or

1360 d d | d
ol SBhak bor et tymsr Bt pi B BT e i gment ora

hdratvhicCoiddatlt %yfpﬁﬁm eﬁldﬂﬁtr@c&\tlﬁg 1T rmien PARE ASSINRGt) YarfRheters,
dat a processor O is conplenentary to t hat perfor med

blymmom Dt d@ﬁxwthrs zcglmﬂﬁltsmar@me@wp da@eg/s.oranbg passed,
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pzts@ingzﬁk%p@smgm@drkabmmssﬁm &rlaer pr ocessor 1370
can formul ate a reverse |ink nmessage conprising

AT .ndE&r%ﬁﬁ%mﬁﬁnmﬂ@ﬂﬁﬁ@%wkﬂ%&ﬁd@ﬂ@%ﬁf@%ﬁwe@b@@GQPnbe
T EYES Sl Ve SRR, ST L0 QP o
funetioesodesargetd detedn. SThesftwafheodes var b@stbredkn memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.

[00108] With reference to Fig. 14, illustrated is a system 1400 that enables
yielding periodic power control commands for utilization by access terminals in a
wireless communication environment. For example, system 1400 can reside at least
partially within a base station. It is to be appreciated that system 1400 is represented as
including functional blocks, which can be functional blocks that represent functions

implemented by a processor, software, or combination thereof (e.g., firmware). System

1400 includes a logical grouping 1402 of electrical components that can act in



nmessage can be processed by a TX data processor 1338,
whi ch al so receives traffic data for a nunber of data
W@ 2008am®s3 r om a data source 1336, nodul ated byP@EI/US2008/053919
nodul ator 1380, conditioned by transmtters 1354a
t hrough 1354r, and transmtt back to base station
1310. [00103] At base station 1310, the nodul ated
signals fromaccess term nal 1350 are received by
emtjammaﬁ Faﬁmstaﬂm thglicab gediplng 1402 e erckudd 32 Electrlcal cornponent

nodyl at ed a denodul ator 1340, and proces
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gkgb59h4ﬁignal processors (DSPs), digital signa
processi ng devi ces (DSPDs), progranmabl e |ogic devices
(oupR), fi @hﬂhilpg‘ wgﬁ"ig-l’ﬂﬁa Blustretad s &iwsaiyls lf((}m@@)n,ables utilizing
rocessors, ers, n1crgﬁ§ontr
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Pl &h%ilﬁ’@wftﬁﬂﬂ%l QD& demeddl MBHinkRNE. M s &pided, system 1500
conmbi nation thereof. [00106] Wen the enmbodi ment s are

ingpidenBmedendl hlosky thitgag, repricramhametions lamlféxmt@i I a processor,
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as a

SRIPRREFD2 oAcleadicalsBeBnénts thiat &chﬁﬁdaﬁljtﬁncﬁdito CE@giEaﬂ gréuping
function, a subprogram a praogram _a. routjne,
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ogram st at enent s. e segnent can be cou
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%gd%égé%c\é n}%lnknge?i{cgtaetdlrgs%urc%gg% relaeasgeﬂq% O(tS Further, logical
grouping 1502 can comprise an electrical component for resuming uplink transmission
1508. Logical grouping 1502 can also include an electrical component for resuming the
periodic transmissions over the uplink and receipt of the respective, periodic power
control commands 1510. Additionally, system 1500 can include a memory 1512 that
retains instructions for executing functions associated with electrical components 1504,
1506, 1508, and 1510. While shown as being external to memory 1512, it is to be
understood that electrical components 1504, 1506, 1508, and 1510 can exist within

memory 1512.



or menory contents. Information, argunents,
paraneters, data, etc. can be passed, forwarded, or
W@ e@BLmos3 ed usi ng any suitabl e neans i ncl udi NRCHENING053919

sharing, nmessage passing, token passing, network
transm ssion, etc. [00107] Fol> a software
inplenentation, the techni ques described herein can be
i mpl enmented with nodul es {e.g., procedures, functions,
food 16jo on) Whaahagtesch destribbeaovrddlodes edaapics bEohe or more

sof t war e codesgg e stored in nmenor
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access termnals in a wireless comuni cati on
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PROFHEREY a5 SHTRREYRS b eBrAN Ry MRIRESasta transgional word in a
g %gmare) System 1400 i ncl udes a | ogi cal grouping

4 f electrical conponents that can act

i nconj unction. For instance, |ogical grouping 1402 can
i nclude an el ectrical conponent for sending periodic
power control comrands to an access term nal based
upon eval uation of respective received periodic
signals 1404. Further, the logical grouping 1402 can
conprise an el ectrical conponent for deallocating
physi cal uplink resources for the access term na

after an inactivity period of the access term na

1406. Moreover, the |logical grouping 1402 can include
an el ectrical conponent for altering an uplink power

| evel upon the access term nal resum ng uplink
transm ssions 1408. Al so, the |ogical grouping 1402
can include an electrical conponent for resum ng
transfer of periodic power control conmands to the
access termnal based on the received periodic signals
1410. Additionally, system 1400 can include a nenory
1412 that retains instructions for executing functions
associated with electrical conponents 1404, 1406,

1408, and 1410. Wile shown as being external to
menory 1412, it is to be understood that one or nore
of electrical conponents 1404, 1406, 1408, and 1410
can exist within nmenory 1412. [00109] Turning to Fig.
15, illustrated is a system 1500 that enabl es
utilizing



peri odi c power control commands in a wreless
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system 1500 i ncl udes functional blocks that can

represent functions inplement¥d by a processor,

software, or conbination thereof (e.g., firmware).

System 1500 i ncludes a | ogical grouping 1502 of
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conbi nati on of conponents or nethodol ogi es

punpes Bsesfonse ot dvatgpariedical grabnfenm ittewedesirodiatent s,
but one of ordinary skill in the art may recognize
that many further conbinations and pernutations of

yari OPRe ﬁﬁﬂ@dioﬁ_@ﬁirﬁ l,aﬁvﬁeﬂ%ﬁ?t%is @bﬁodiéﬁ@é@oﬂ&b%orﬁﬁ%ds each
descri bed enbodi nents are intended to enbrace all such

Hictude atsinghes bit gorg¢tiosat i ons and variations that fall
within the spirit and scope of the appended cl ai ns.
Furthernore, to the extent that the term"includes" is
8sed The fictho@lofthémdetvatlcaothd @sisdippower @htrbhénthaid¥kach
such termis intended to be inclusive in a manner

gichide armylH-RiteoTEcEHOR- " conpri si ng” as "conprising" is
interpreted when enployed as a transitional word in a
claimCLAIMS Wiat is clained is: 1. A nethod that

faci | Thatrethodefielaahilnghpein thdrecepedperichinsigoils ecnpraiods

0 5858, OMTYRRES, ,on, envi.y onment ,corpri si ng:

5. The method of claim 1, wherein the received periodic signals are periodic

Physical Uplink Control Channel (PUCCH) transmissions.

6. The method of claim 1, further comprising:
sampling a wireless communication system bandwidth based upon the received
periodic signals irrespective of a transmission bandwidth of the access terminal at a

given time; and



transm tting periodic power control conmands to an
access termnal in response to received periodic
wer@aad®sIrom t he access term nal; deal | ocati nRCT/PE100$053919
resources for the access termnal after an inactivity
period of the access terninal37 adjusting an uplink
power | evel when the access term nal resunes uplink
transm ssions; and resum ng transm ssion of periodic
power gaeriting|thcpaimidsovi@ cohteolaoamsmds baset mpbn the sampling of the
response to received periodjc signals fromthe access
PR SATMBNICHRR SEROEMEhat m 1. wher ei n t he
erio § o : - odi
rrgl or R o R 12 GRrEIII RO BRI fiodic pover
vénerog comtnaedpar 4 Bllysicap Paemliclk fonwdl Clommel(@9 Edth
include a multi-bit correction. 4. The nmethod of claim
1, wherein the received periodic signals are periodic
goundirRgmRio8 o Bken I, Biter EaMsitd RNRMiSHE MSperRdiclitiver
met hod of claim1, wherein the received periodic
edngivh bemmendpuie cogayihipdiasd sigoplingak Cont rol Channel
(PUCCH) transm ssions. 6. The method of claiml,
further conprising: sanpling a wireless comruni cation
syst eThHarchod df Blabagedirthpocorhhesiigcei ved periodic
signals irrespective of a transm ssigon bandw dth of
t he aswapdgithy sacpw) terming vtk atdeast pre disprage aesess icryinghand
per | ol & RAMEHRERL 1Bl LATRN LS ABRRAUBORS [diinals in the group
sanpling o F& Wi T &8ss conmuni cat 1 on sys%em
biandeinthdn Transniizeion®PoivedCoffitralHRbiysicdl, DéwnlitkeControl Channel (TPC-

éﬁ%si ng transmtting the periodic power control
dengRISEOoPhysi cal Downl i nk Control Channel

(PDCCH). 8. The nethod of claim11, further conprising
transmtting the periodic power control commands via
&0rpl oY hargpethodwdnbiirs i9g fisthiengom@risidghgronpinp ol axfcess|terimmal ,with at

ur.t her,.conpri Si ng: ar [ the access ternmnal wt }
%@stlogg g.tsp.(a)l‘ﬁl Wg&ﬁg?gﬁlééﬁ ﬁg%egis 0{1 QPFnO]hg]P}‘e scon%nuous I@eceptlon
IDRRY 6y 1L, lHIGX?ﬁﬁdeQﬁBc@iv@@}ﬁ@{ocﬁ@ﬁgﬁé! |fre$@éHE§I&SGr_ta@e 8£Sas ke
termnals in the group via a conmon Transm ssion Power
Condrequirmpesiscal Downl i nk Control Channel (TPCPDCCH)
transm ssi on.

11. The method of claim 1, wherein the inactivity period is at least one of

predetermined or a threshold amount of time of inactivity by the access terminal.

12. The method of claim 1, further comprising;:
verifying the access terminal through the resuming of the uplink transmissions;
and

re-allocating the uplink resources to the access terminal.

13. The method of claim 1, wherein a frequency of the resumed transmission of
periodic power control commands differs from a frequency of the periodic power

control commands prior to deallocation of the uplink resources.



10. The nmethod of claim9, further conprising grouping
the access termnal with at | east one di sparate access
WO 20081101853 based upon one or nore of Di sconti NURCIEUS2008/053919

Reception (DRX) cycle, DRX phase, received periodic

signal frequency, or Grade of3%ervice (&oS)

requi renents. 11. The nethod of claim1, wherein the
inactivity period is at | east one of predeterm ned or

4.t hr Esdrolethod b dlaim df whenein ©frequracy ofviht yedoyhetl henancess of

term.nal. 12. The nmethod of claim1, . further .

BIHHG RV CopiEel opmapae esuhsieed Nysifiiap fHBR P fitpfeperiodic
SSUBoRGo Llont i dPkibPo ddafBSHT0R DF AaSipliAR %esources.
e-al l ocating the uplink resources to the access

termnal. 13. The nethod of claim1, wherein a

equenc f the resu transm.ssj on of. peri odj.c
boer TBE e L Rl thet PEPE Y o ran o GBHEipoy rgontrol
Bsthin@fdsCo RIRVWRICe ST RAL vIRINTHRBELR Wil 041 1ok idheld RER8dalbn of the
of the uplink resources.14. The nethod of claim1,
perendes poveerfcopigelarvoymanids aredinked toredstencernd ipessiedpenpdic signals
H%ﬁﬁ;95§<3§MﬁrﬁﬁPntr°| commands i s substantially
srmary gn?requency of the periodic power contro
conmands prior to deallocation of the uplink

resources. 15. The nethod of claim1, further
@ mpr T8¢ mgthod o sleimtl; Fthapermiyinieg Bywerttipggpeérdic power control

r [l 04 e
ERTRERTS e ARE AGRAES B afuditic HEFD REGREnRAAE complomen:
theperiodic powmaamsroh t@nmiandsethdtane Based berpaiclic traceaiissaths on an
periodic signals fromthe access termnal. 16. The
\WQQ&é%%ﬁh%} im1, further comprising transmitting
aperi odi c power control commands to the access
termnal, the aperiodic power control comrands
tonpl arremtlesslvonpamiadivts gpasrtuss oompudingonmands and are

based on aperiodic transm ssions,on an. upli.nk data
ehannmentyy el iediny BEERTioRNoRES f AL Bstfde a3ver contro
ESHRaAG tBAh aBcdIE RMihal edesgoRb@ioNScdiNgt fedokicaiptink @laAdBidsions
to sendi ng periodic Egmer control comrands to an

Heomdhe agespyiicripinal, degl M@Im resouedey & tb@@ch@ﬁ terminal after an
| r 1SS t [ i e

R A B PURRSS L DEpAF ARG SRTLER! pnlimkinggyer evel
apdreesidhing RAGPIiM fryhspesicad i theecass esmilagrait Aéduming transfer
controlling alteration of an uplink power |evel upon,
PERAIPHHPBFCr SRITHIEOMIMARS rioSSF BFresY ICBRNEhi ratorssto received
RSOk AR LRSI Al hE0SLE! oRhinR L@ ¢ power

ontrol” conmands to the access termnal in response to
r ecei ¥ pbcessor, coupled to the memory, configured to execute the instructions

retained in the memory.

18. The wireless communications apparatus of claim 17, wherein the received
periodic uplink transmissions are periodic Sounding Reference Signal (SRS)

transmissions.

19. The wireless communications apparatus of claim 17, wherein the received
periodic uplink transmissions are periodic Physical Uplink Control Channel (PUCCH)

transmissions.



periodic uplink transm ssions fromthe access
termnal; and a processor, coupled to the nenory,
w@omBilgused to execute the instructions retai NnRCI/US200$1€53919
menory. 18. The wi rel ess conmuni cati ons appar at us of
claim 17, wherein the receivet periodic uplink
transm ssions are periodic Soundi ng Reference Signa
(SRS) transm ssions. 19. The wi rel ess conmuni cati ons
appar Aheisiofesctanmudiéationhapgiratut bécla@e &7, wattrge thowtmory
plink transm ssions are perjodic Physical Uplin
f Etaieniastreqtiop O PN LK LIVE .Sﬁ@f.@mﬁ%@dwié%b@gé upon
ﬁl%'?%"\l’eg?ehgﬂli% u?ﬁﬁl@fr%ﬁﬁ'ﬁss%nsq{‘@éﬂ&twe v 't?a[n%hﬁ’ssiolﬁeoandwidth of
menory fdrther fetains instruction rérated to sanpling
e aouess &irinirsy st egivbanowiadd geltraste thp periachepowaaioutrd commands
eriodic.uplink transm ssjons irrespective of a
i Sh St himBlin e AVl S bed8RAfr v nal a¢ a
given tinme and generating the periodic power contro
commands based upon the sanpling of the overall system
Bhndwilbie wirclzss coppraupicateine gppasaiprahéleian il bGrisheagp dicamemory
l%frt CI" & rlrrllslizlStru\A'ft]le [ (%%lgtteé rt]oe ARl i, féjlrriot "o reertc%ln{llrgl commands on a
FRSEr Gct P on  Ferat e sen |§@ the perPdﬁlc power
Bhyida® Dod@niiR 0datréinClankeyeDCH)PDownl i nk Cont r ol
Channel (PDCCH). 22. The w rel ess comuni cati ons
apparatus of claim 17, wherein the nmenory further
betal ffe Wﬂ%fe%yg&ﬁrﬁﬂnigﬁkcﬂl% %ii*peatrgtlﬁ §RALAY 1’9,%%&5 2% Emory
power control conmands Vi a enpl oyl ng 1 n-ban
flirtheatdtaigs inBuctibh eclaicd & ssdinpaherpariaid pons cappealr @nisands via
of claim17, wherein the nenory further retains
PREY e dAd ¥e83l8¢ ¢ o grouping the access ternina
with at | east one disparate access term nal based upon
one or nore of Discontinuous Reception (DRX) cycl e,
BRX phhswjrclescaimmdnipgidinedpparatpb bhilainr Ahsviicssin olre memory

R S TR By EbpBEshr R e SFMBHST T Yt one
WREARlccERS tMRIMM Yadel ipHEbnd St BdRDIDISdohHATIRR O} tRIMFBDRX)
to sendi ng periodic power control commands to access

exolorilHEX ohase, reaeived puppdid wplmkdewmiwisson diegnenssi orCrdaef Service
&gﬁh&ﬁ%ﬁgg%%gcal Downl i nk Control Channel (TPC-PDCCH)
ra )

smssion.”” 25. The wi rel ess conmuni cati ons
apparatus of claim 17, wherein the inactivity period
is at | east one of predeterm ned or a threshaol d anount
&t ti WBe g(frel[els,%%qmmpmyatwls @pearatus of claim 23, wherein the memory

further retains instruction related to sending periodic power control commands to access
terminals in the group via a common Transmission Power Control-Physical Downlink

Control Channel (TPC-PDCCH) transmission.

25.  The wireless communications apparatus of claim 17, wherein the inactivity
period is at least one of predetermined or a threshold amount of time of inactivity by the

access terminal.

26. The wireless communications apparatus of claim 17, wherein the memory
further retains instruction related to verifying the access terminal through the resuming

of the uplink transmissions and re-allocating the uplink resources to the access terminal.



access termnal. 26. The wi rel ess conmunicati ons
apparatus of claim 17, wherein the nenory further

WO 2008161953 nst ruction rel ated to verifying the BCESH08/053919
term nal through the resum ng of the uplink
transnissions and re-allocati#y the uplink resources
to the access termnal.27. The wirel ess comruni cati ons
apparatus of claim 17, wherein a frequency of the
PEsunthe wvirales§ emmafinipgione dpparpoayef clemmi 7,0V hceamadredacncy of the
differs froma frequency of the perjodjic power .contro
Eestmeah Hanshvr S perigdig BAMEORPbSP a%%égfffﬂs i & fiequency of the
% b GSer cORtr leaﬁm\MI{dﬁ Eﬁ%lstoc‘d%ﬁﬂydytﬁﬁBf&%%Pﬁﬂlp?é'séﬁﬂéés.

clalm17, ereint menory further retains

instructions related to sendi ng aperiodi c power

ntr (of0) nds to the access, tern na ile

IF T oc by SRt GRosrus RECHER) barterip g memory
fRNeF Rtai FOMERRIDnAFBatbd RHIRAILE agéﬁo%ﬁ@ﬁtﬁﬁe_r%ntrr&%hi%ds to the
periodic uplink transm ssions. 29. The wirel ess
ewashiaimeiatl ok dlosatten and dstlledatipprefithe paniedie paweheontrol
IEARANAL L FREL EELRAIAS: bASKEYGE AORRid $ 3Gl 8issBRd N
aperlogic poOWer ~Cco For °cs ra~ 16" He'"ac ¢l '
term nal, the aperiodic power control comrmands

conpl enent the periodi¢c power control conmands and are
BAsedThawipskss gunpmupicgisiaBRaraiys obelain | (avhesen dhg memory
ﬁ&@l]@rfeltainssﬂ trietifhs Féleﬁé&stocsgﬁgq\'tﬂig 'aﬁ@r&dd?@%qv@&%@ﬁ@&lﬁ:%rrﬁ&tds to the
enabl es yi el di ng periodic power contr conmands for
adcictd tzahinealn theyapadeds potver suntral @mmaadswiormplesait the periodic power
co ni cati on enviyonnent, copprising:. means for
AR AR Soadﬁd&ri)gm SR REENT EERRIAISY Bariplak data channel,
term nal based upon eval uation of respective received
periodi c signals; neans for deall ocating physica
3@l i nR wies essrcossnfnaratipheampecassthatemableslyichfingperanic power

i nactivit eriod.of. the access termnal.,; neans for .
S0 porgin oy RSB PESETTmiEl hAa i SR g Hication
ERifnARht, 8SYALIAG upl i nk transm ssions; and neans for
resum ng transfer of periodic power control conmands
t o t hecarscles sendiemengilichasess corral kemmands e aseqss darngnal based

lgnals. .31 T ' ] l.cat.i.ons apparat us of
15&1%)031' %}a%,tlg%/ﬂfe?eg er?YYItV% gécr%gg%ﬁg@ggé% %l%n”i c signals are

per i ofhieansJot oehillogatiRefhiysioglaipbink AabufcSR®) the access terminal after an
transm ssjons. 32. The w rel ess conmuni cati ons
HPpiAYiEt Resiogof heAchess MMy ei n t he recei ved periodic
si gna r |.Qd] ' (0 I ] .

(o B B PR o BO G L ol (AR erAT S ming
appekrtedngsussfons; amidm 30, further conprising: means for

sanplin overal |l system bandw dth based upon the
r eggi g@%safgr resuming tran)s/ er of periodic power control commands to the access

terminal based on the received periodic signals.

31.  The wireless communications apparatus of claim 30, wherein the received

periodic signals are periodic Sounding Reference Signal (SRS) transmissions.

32.  The wireless communications apparatus of claim 30, wherein the received

periodic signals are periodic Physical Uplink Control Channel (PUCCH) transmissions.



periodic signals irrespective of a transm ssion
bandwi dth of the access termnal at a particular tineg;

warwsiremss for generating the periodic power CcREIE/D81008/053919

commands based upon the sanpling of the overall system
bandwi dth. 34. The wirel ess cbnmuni cati ons appar at us
of claim 30, further conprising neans for sending the
periodi ¢ power control comrands on a Physical Downlink
gant r Ohe GiraleretoniiRDECH)ons Appardine of\clnieh 88 Further comprising:
communi cat | ons paratus of clai m 30 urther .
conpr P@ﬁwggomﬁﬁmn WErid Sﬁ@teinﬂ@n wkdﬂbg@sed BN the received
ﬁr Mdﬁ&éi%&ﬂé'i?}%@ﬂe%ﬁ% Bf SHRLEHEAGh bahdRANE of HRNRLENGerndil at a
e W reéeless comuni cati ons apparatus of claim 30,
partictertimemodi si ng: neans for grouping the access
termnal with at | east one.di sparate access termnm,nal
bas ed MG Ob APPSOt R PRI GO B tpon the
{dAPlngCf ehcLovekiR¥s RRASLandeGR! ved periodic signal
frequency, or Gade of Service (GoS) requirenents; and
nmeans for sending periodic power control commands to
cess.termnals in the group via-.a co .
Hanshne S5l ppPesaos ropfiols BE e ithercgmpriging means
raanihg EPEribRCEbvet EcmdNt&amands oh/a PHsecaDb&h 8IS Control
comruni cati ons apparatus of claim 30, wherein the
Chaeel BRYCHeriod is at | east one of predeternined or
a threshold amount of time of inactivity by the access
termnal. 38. The wirel ess comuni cati ons apparatus of
85%.ai NTBOwirelees @nmmanitateay apparataf of Eleint 8@, Unehertcoampsb g means

f periodic popwer control commands differs frgma . .
?Orr ég‘ﬁé%g'%’?ﬁ? & PRRFY erttol %R@Pn‘gdﬁﬁf F@Pﬁé’ H‘r%%ﬁ%)&gg piengng.
to deal l ocation of the physical uplink resources. 39.
The wi rel ess comruni cati ons apparatus of claim 30,
Baur t h&he wonjess eimmumeativs:s fapparsten df clgina p@rinciércoppweng:
control co nds. to the access termnal when needed
the aBPTOAT B OBBEINE ASreSNdF TR BHAHEY AT aRYAE Fecoss
ReMiRAb&scPAPEH oOHhOk of DINBALSUAR R cBERiIOAIDRXK )R cle, DRX phase,
aperiodic transm ssions on an uplink data channel. 40.
weprieth peréadi@siged feeqrendly uon Grade AGSevise édod hsreisements; and
machl \gl%é,l%xf%? yetn%%l § elrigfciltcr %%}elr ggxﬁrofl QSmmtaE&p t%rgcs%sls "minals in the
peri odi'C power CoMTor donmands o an ‘access tarm nal

pidup @EPOEFEMbO TG MRE RRevdr CdntroPhysitil DoanEk €5h@¢ISChannel
fromthe access term nal; deallocating uplink

(P olPELH X EIsIksiofccess terminal after an inactivity

peri od of

37.  The wireless communications apparatus of claim 30, wherein the inactivity
period is at least one of predetermined or a threshold amount of time of inactivity by the

access terminal.

38.  The wireless communications apparatus of claim 30, wherein a frequency of the
resumed transfer of periodic power control commands differs from a frequency of the

periodic power control commands prior to deallocation of the physical uplink resources.



the access termnal; controlling alteration of an
upl i nk power | evel upon resum ng of uplink
WO e@Ramossi ons fromthe access term nal; and rPSUEBE208/053919

transm ssion of periodic power control conmands to the

access terninal in response t¥ received periodic

uplink transm ssions fromthe access termnal. 41. The

machi ne -readabl e nmedi um of claim40, wherein the

pecei Vedwielesochnmunpikcatidas apparstus 85 ¢lains 3@rfertheardooghrising means

f%gund'.ng Ref grence Si g‘?ﬂi: eJI%SRS) trEnsm Ssj ons. 4@ Ths

SHIGRS 2ncaigdioqion sheefitheammands ip thp acogpieieEnigak yen needed, the
r

R b e AR A BT, Fan ol Erommands

48l ar? hescdaniripaeodic trasiikeomssuh amupdinkclati amd@]l. t he

machi ne- execut abl e i nstructions further conprise

sanpling an overall system bandw dth based upon the

L@cei Madadi@id-RaiMbldpkbiink K 188 kIS hi@sRestcbwablef

a transm ssion bandwi dth of the access termnal at a

parreétonb &t ti me, and yi el ding the periodic power

contr rl ns(ﬁgwn%lsi Rlasgd MO iQe rsngrg?sl | g a(c)gesg Yminal.in response

over al' ™Sy EPERBANGRP A TR OUE, “HRTARERIRE PR ETREI %™ TesP

gt dberiodl uplihR trahiRisSBE OB -tBX &eYisabintinal;

instructions further conprise transmtting the o )

per i offatlopineruptisheserrce frdlreCeTs ternpRd) @itenin magikIiiyeriod of

gf%gfé&%k thapnel (PDCCH) . 45. The nachi ne-readabl e

nmedi um of cl ai m40, the nachi ne-executabl e

I nst r cattioblivgs £lterdtivarof anplinlspowdsrdesariupdn regurhing of uplink
eriadi.c power control conmands by way of in-band

@ﬁ%ﬁ%%.ﬁ%rhﬁ%e%mlwglm adabl e medi um of claim

40,  t ReuARENAEMRXRHWrPBlSdit Beh EMGntBNSMMAAIGS the access

conprise grouping the access termnal wth at | east

el Bpasmines woces ved rivdralpliph sedsmipoonwoitendine apess terminal.

of Di scontinuous Reception (DRX) cycle, DRX phase,

recei ved periodic uplink transm ssion frequency, or

B adeTRE maekiMé-eQdekIe MediiRh BT E1I8IEAY,Svhadif thd RB&HRd pdri@ic uplink

peri odi c power control conmmands to access termnals in

rARSIY BSOS a0¢ Berp deobrod e RafeienesPignal pRE) transmissions.

Cont r ol - Physi cal Downl i nk Control Channel (TPCPDCCH)

transm ssion. 47. The machi ne-readabl e nedi um of claim

4D, WB¢ labhibHecadisle ticdiny oPeltin®d0,ivéhaaéin ieagteio@Ep&fodic uplink
redeterm ned or _a threshold anmpbunt of tine of o

&ﬁ%@tlﬁsms;ﬂr%gﬁrtqﬁ*@ BlysteakUplink{-patrol (ienngtyBUCCH) transmissions.

machi ne-readabl e medi um of claim 40, wherein a

frequency of the resuned

43, The machine-readable medium of claim 40, the machine-executable instructions

further comprise sampling an overall system bandwidth based upon the received
periodic uplink transmissions irrespective of a transmission bandwidth of the access
terminal at a particular time, and yielding the periodic power control commands based

upon the sampling of the overall system bandwidth.

44, The machine-readable medium of claim 40, the machine-executable instructions
further comprise transmitting the periodic power control commands on a Physical

Downlink Control Channel (PDCCH).



transm ssi on of periodic power control conmmands
differs froma frequency of the periodic power contro
W@ 0vaaoids3 pri or to deal |l ocation of the physi cabCT/pb100$053919

resources. 49. The machi ne-readabl e nedi um of claim

40, the machi ne-executable istructions further

conprise transmtting aperiodic power control comands

to the access terni nal when needed while allocation

45d déht maclahe-osadetlc nivediype bt ddine 4pate maclont-eodcutable instructions
onmands are |inked to existence of received periodicg.

ﬁmn@gﬁkor{lmaﬁ’?m%@}t%the@sno EOTRE FIH! FormErARI Py iri-band
28l@i m 40, the machi ne-executable instructions
arther conprise transmtting aperiodic power contro

conmands to the access termnal, the aperiodic power

ntr (o]0 nds .c | emrent .t he rj odi c,_.power trol .
B b ARG e BE BB b AT Rk PR e sl RS ruetions
AthePEd R datuiiaihi @be R termalwith a€lc@S%ne disparate access terminal
conmuni cati ons system an apparatus conprising: a .
passd epevenceThorged Edscoptinuaus %@nﬁ:ntwpé}) icyclg phase, received
control ¢ nds 1o .an access~teaerm.pal .in-r qnse t
Peldi ol BP0l AN Pioefhd 3EissdCpaf ilfidyments, and
deanliombatpRridk ipol cf sl EaEmbads thhecas eemmaleihthd@bup via a
after an inactivity period of the access term nal;
eRmen (Iraemisstopdiaw & fCoatoliBhysigal Pewatink &gairokfamnel{dPC-
8p docmaal, resumes uplink transm ssions; and
restart transm ssion of periodic power contro
commands to the access termnal in response to

recei yed per.iodic signals fromthe access terninal. . .
4% A¥ﬁ%m%n?ﬁ%@??lsgrrq%;%%9 slangp 1) vRoTg™ S ey gstier! 1s at
Qftonelof ﬁ%ﬁ@{%ﬁﬁiﬁe& Br 2thbdhel Eftoun® BTHRL &fidafivity by the access
envi ronnent, conprising: sending periodic

termmehi ssi ons over an uplink; receiving periodic power
control commands in response to each of the periodic
transm ssions; transitioning to a state where uplink

dedi CaheehabIEaaYEAeSle Mcdilre beasRe 10 VARt AGrd4Rkidikof the resumed
transm ssi on; and resumnn t he peri odi ¢ transm Ssi ons

BorRHMIsHEN Qilcrinlicaew of e commangedifissgrg avkequency of the
Fiod] ower .C I n . .

B B A e SRRy DB BRL0f  rsres.

periodi ¢ Soundi ng Reference Signal (SRS)

transm ssi ons. ) ) ) ) )

49, The machine-readable medium of claim 40, the machine-executable instructions

further comprise transmitting aperiodic power control commands to the access terminal

when needed while allocation and deallocation of the periodic power control commands

are linked to existence of received periodic uplink transmissions.

50. The machine-readable medium of claim 40, the machine-executable instructions
further comprise transmitting aperiodic power control commands to the access terminal,
the aperiodic power control commands complement the periodic power control

commands and are based on aperiodic transmissions on an uplink data channel.



54. The nethod of claimb52, wherein the periodic

transm ssions are periodic Physical Uplink Contro
w@kasnelosy PUCCH) transm ssions. 55. The net hodP@f/U82088/083919

52, further conprising sendiEP the periodic

transm ssions over the uplink¥at respective uplink

power |evels, the respective uplink power |evels being

adj ust ed based upon the responsive, periodic power
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Sounding Reference Signal (SRS) transmissions.

54. The method of claim 52, wherein the periodic transmissions are periodic

Physical Uplink Control Channel (PUCCH) transmissions.

55. The method of claim 52, further comprising sending the periodic transmissions
over the uplink at respective uplink power levels, the respective uplink power levels

being adjusted based upon the responsive, periodic power control commands.

56. The method of claim 52, further comprising receiving the periodic power control

commands on a Physical Downlink Control Channel (PDCCH).



63. The wirel ess communi cati ons apparatus of claim 62,
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%ﬁﬂ{ﬁ ({%ﬂkc%te'dr}es%ﬁgdeg 'al%r}efegsetdqﬁ rér’kfj&?s%%? L Ft{‘é]c{f@%y pettod. Th?
rel ess communi cat1 ons apparatus of clalm 62, erein
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tainjng th eriodic.power control conmands vi .
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periodic transmissions over the uplink and receipt of the periodic power control
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a processor, coupled to the memory, configured to execute the instructions

retained in the memory.

63.  The wireless communications apparatus of claim 62, wherein the periodic

transmissions are periodic Sounding Reference Signal (SRS) transmissions.
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respective, periodic power control commands in

response; means for switching®o a state where
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69.  The wireless communications apparatus of claim 62, wherein the memory
further retains instructions related to transitioning to the state where the uplink

dedicated resources are released based upon an occurrence of an inactivity period.

70.  The wireless communications apparatus of claim 62, wherein the memory
further retains instructions related to employing an open loop estimate of a power level

at the resuming of the uplink transmission.
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conmands in addition to the
transmissions are periodic Physical Uphnk Control Channel (PUCCH) transmissions.

75.  The wireless communications apparatus of claim 72, further comprising means
for transferring the periodic transmissions over the uplink at respective uplink power
levels, the respective uplink power levels being controlled based upon the periodic

power control commands.

76.  The wireless communications apparatus of claim 72, further comprising means
for obtaining the respective, periodic power control commands on a Transmission
Power Control-Physical Downlink Control Channel (TPC-PDCCH) as part of TPC-

PDCCH transmissions allocated to a group associated with an access terminal.



peri odi c power control commands, the aperiodic power
control conmands conpl enent the periodic power contro
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an uplink data channel. 88. In a wreless
communi cations system an appHratus conprising: a
processor configured to: send periodic transm ssions
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for switching to the state where the physical uplink dedicated resources are released

based upon an occurrence of an inactivity period.

79.  The wireless communications apparatus of claim 72, further comprising means
for estimating a power level to utilize for the resuming of the uplink transmission based

at least in part upon an open loop mechanism.

80.  The wireless communications apparatus of claim 72, further comprising means
for obtaining aperiodic power control commands in addition to the respective, periodic
power control commands, the aperiodic power control commands complement the

respective, periodic power control commands and are based on aperiodic transmissions

on an uplink data channel.

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

transferring periodic Sounding Reference Signal (SRS) transmissions over an
uplink;

obtaining periodic power control commands each generated based upon the
periodic transmissions;

transitioning to a state where uplink dedicated resources are released from an
access terminal;

resuming uplink transmission; and

restarting the periodic transmissions over the uplink and receipt of the periodic

power control commands.

82. The machine-readable medium of claim 81, the machine-executable instructions
further comprise transferring the periodic SRS transmissions over the uplink at
respective uplink power levels, the respective uplink power levels being controlled

based upon the periodic power control commands.
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83. The machine-readable medium of claim 81, the machine-executable instructions
further comprise obtaining the periodic power control commands on a Transmission
Power Control-Physical Downlink Control Channel (TPC-PDCCH) as part of TPC-

PDCCH transmissions allocated to a group associated with the access terminal.

84. The machine-readable medium of claim 81, the machine-executable instructions

further comprise obtaining the periodic power control commands via in-band signaling.

85. The machine-readable medium of claim 81, the machine-executable instructions
further comprise transitioning to the state where the uplink dedicated resources are

released based upon an occurrence of an inactivity period.

86. The machine-readable medium of claim 81, the machine-executable instructions
further comprise estimating a power level to utilize at the resuming of the uplink

transmission based at least in part upon an open loop mechanism.

87. The machine-readable medium of claim 81, the machine-executable instructions
further comprise obtaining aperiodic power control commands in addition to the
periodic power control commands, the aperiodic power control commands complement
the periodic power control commands and are based on aperiodic transmissions on an

uplink data channel.

88.  Ina wireless communications system, an apparatus comprising:
a processor configured to:
send periodic transmissions over an uplink;
receive periodic power control commands in response to each of the
periodic transmissions;
transition to a state where uplink dedicated resources are released;
resume uplink transmission; and
resume the periodic transmissions over the uplink and receipt of the

responsive, periodic power control commands.



