SERVI NG SECTOR DI RECTED PONER CONTROL CROSS- REFERENCE

[ 0001] This application clains the benefit of U S
wee@visiienal Application Serial No. 60/ 756, 960P€nUB100E€H0192

"METHOD OF SERVI NG SECTOR DI RECTED POVNER CONTRCOL, "

filed on January 5, 2006. The entirety of the

above-referenced application is incorporated herein by

reference. BACKGROUND |. Field [0002] The f0||OMAQ%L
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conmuni cat i ons, and armngst ot her things, to control
of transmt power. CI?@ WS] Wrel ess
net wor ki ng systens have econe a preval ent neans by
which a majority of people worldw de has cone to
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ISiREOIPfAITA MG 7'&8i% service, expanded areas of
coverage and increased functionality. [0004]
CGenerally, a wireless nultiple-access comuni cation
system may si nul t aneousIBACKEROUNIdmuni cati on for
multiple wireless term nals or user devices. Each
term nal comruni cates with one or nore access points
Yia tpgpgm ssions on the forward and reverse |inks.
The forward |ink (or domnllnkgg§efers to the o
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access points. [0005] Wrel ess systens may be
mul ti pl e-access systens capabl e of supporting
HormuRpekgoBRdwi th nul tiple users by sharing the

abl e
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systens. [ 000 Oé]ca/plca y, each access poi nt supports

W@ﬁ}esm@ﬂrgmumgm cehburhaas splddpof telgphones, personal digital assistants

(PDAS) and the like, demanding reliable service, expanded areas of coverage and
increased functionality.

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

[0005] Wireless systems may be multiple-access systems capable of supporting
communication with multiple users by sharing the available system resources (e.g.,
bandwidth and transmit power). Examples of such multiple-access systems include code

division multiple access (CDMA) systems, time division multiple access (TDMA)



coverage area referred to as a sector. A sector that
supports a specific termnal is referred to as the
wa@egiingssect or. Ot her sectors, not supporti ngP@TES2007/060192
specific termnal, are referred to as non-serving
sectors. Terminals within a séctor can be all ocated
speci fic resources to allow sinultaneous support of
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described in connection with control of transm ssion
power of termnals in a wSUMBBSRSYStem In
Farticular an access point can direct or override )
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access point. aspects, ,the access pojnt can provide
SR LRRrp of BHITED NBhIAIERT Hheseppseler Aot s sol
885€ to ﬂ_ﬂ%%ntt & @@Hc_eﬁt@ RfPhd bi 1hErePRYEs ﬁ%iﬁlﬁhﬁed form as a
Information to determne the appropriate transmt
pohele to themorcglataded dessripeorethetls pf@ood ldter. an aspect, a
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control information and the power control information
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mitigate interference.

[0009] In an aspect, a method for facilitating serving sector control of
transmission power for a wireless communication environment can comprise analyzing
power related data associated with a terminal supported by a serving sector and
transmitting power control information that is based at least in part upon the analysis to
the terminal supported by the serving sector. Transmission power of the terminal is a

function of the power control information and the power control information can



[ 0010] According to another aspect, a nethod for
facilitating control of transm ssion power of a
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conpri se receiving power control information froma
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[0013] According to another aspect, an apparatus facilitates control of transmit
power for a wireless communication environment can comprise means for evaluating
power related data for a serving sector, means for generating power control information
for a terminal based at least in part upon the evaluation, and means for providing the
power control information to the terminal. The power control information directs
transmit power for the terminal and power control information can override terminal

transmit power calculation. The apparatus can also include means for obtaining



transmt power cal cul ation. The apparatus can al so
i ncl ude nmeans for obtaininginterference infornmation
WO 2007424180- servi ng sector, where the power rel BEBEUSHAT/@60192
i ncludes the interference information. [0014]
According to another aspect, 4n apparat us that
facilitates determ ni transm t mer for at
g rcsenge o ERg APEAGTY BI% SEHOT POIFE DERRT @&%%1 ﬁﬂaé%mcludes
RansriERhcdBAShafion. obtai ni ng power control
information froma serving sector supporting a
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conputation. In dition, instructions can include

waé mttﬁrﬁlynﬁgsupmthdthymcc@apoma pndmansovigingitiepafer control

AR TGP ™ 18 hedtr i a0 06 P B oLl v aad BATURT e e Ly ver for

\emgndl RGE FRECIvWaR Sohted] iRl @GndvERIR rterhﬁﬁatlftié@éd @dhsmit
froman access point supporting a term nal_ and
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pmm]r c aI CAh&ﬂlbﬂdinedtﬁela’dtd itd & oasmpﬁtblerepdxweds medinbd kdving

i nstruction _includes a durati on par anmet er t hat
usERstrong LrAKEARING A POFVCT HEIPSINBTAR AR AEACST PRINWEPPIGAL @ terminal

LG Aol Gl ARG RGWRE REGhe {eﬁhﬁtafs&sé@a et on'th@bower

executes Instructions for evaluating data related to a
ta@rtrol nmtrusttqmp ditegabway inatraetioni G’clg oszenr'tde tteramghl-based transmit power
r ol

I‘OVISIO the erm nal VVI
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gva?ua%%% Yota rgla%ed%O a eurtrn(?gal Is{llgﬁorrt% Iy(e)lnsservmg sector and provisioning the

terminal with power control information that overrides terminal power estimation of
transmit power for the terminal. Additionally, the power control information includes a
limit for the transmit power.

[0018] Yet another aspect relates to a processor that executes instructions for
receiving power control information for a terminal from a serving sector that supports
the terminal and computing transmit power based at least in part upon the received
power control information. The power control information overrides the terminal-based

transmit power computation. In addition, the instructions can comprise analyzing the



recei ving power control information for a term nal

froma serving sector that supports the term nal and
weomwpuedisyg transnit power based at |east in paPCT/URIINT/060192

t he received power control |nfor mati on. The power

control information overrides>the terninal-based

transm t po r co utation ddition, the
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determnation of transmt power is specified. [0019]
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FRFEIRaT aPmR O BBy BEG G N D RErtbelfarg TR TRy pointed
@th it d1AiehsC Tk rf@ﬂov;ﬁhg dERkipavh Riet the a6AdRE ideRviagdsct Rgth in
annexed drawi ngs set forth in detail certain
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gl%:’\ﬁ}égu wi fs Q%hlabﬁlg\ﬁlﬁlgélg eg %eélc%rb c? Hére%é;y Bé’]en\l{%l ?Ed !itﬂiethe
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bl ock di agram of a systemthat facilitates control of
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aspects presented herein. [0023] FIG 4 illust rat es a
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aebhnded Ka ohbr ﬁh@feeatsmm p@sént@nisdriasi on power for a
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[0027] FIG. 8 illustrates a system that utilizes power control information to set
transmit power for a terminal in accordance with one or more aspects presented herein.
[0028] FIG. 9 illustrates a system that generates power control information for a
terminal in accordance with one or more aspects presented herein.
[0029] FIG. 10 is an illustration of a wircless communication environment that
can be employed in conjunction with the various systems and methods described herein.

[0030] FIG. 11 is an illustration of a system that facilitates control of

transmission power in accordance with one or more aspects presented herein.



[0029] FIG 10 is an illustration of a wreless
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described herein. [0030] FIG 11 is an illustration of
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2 FOERYIP,d 8?10 ‘F%Sre C&HB’SP%‘} AR AoV ihipy S and/or thread o
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can execute fromvarious conputer readable nedia
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€ processes suc as | n accor ance W
b@upargniieayodonimiiticAa by wag e édcal {rel/g. rcmdﬁip&oédssmﬂ sOdSlEas in
conponent jnteracting with another conponent in a
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r.m nal a
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station, renote termnal, access term nal, user
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ar.t

étéjti[i:'%} é@g&? iﬁq]g)g%aéhaé:cesg Qg‘gg]gaﬁ,ower J[errmnaFl eerglrfr?aIT,e isef agent, or user
equipment (UE). A terminal can be a cellular telephone, a cordless telephone, a Session
Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a PDA, a handheld
device having wireless connection capability, or other processing device connected to a
wireless modem.

[0034] Moreover, various aspects or features described herein may 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-



Initiation Protocol (SIP) phone, a wireless |ocal |oop
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in nei ghboring sectors. Term nals can adj ust
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serving sector of a termnal can be in the
poshave datt¢ronfdehation then hompeming spavsregading e feqguinddntadnsmit

Non- ser Vi sect.ors. are concerned only with mnim zi
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Vil RadtoScah R B el thitkb LB P& avduable kdsotiftadifor the terminal, the
current power level of the terminal is insufficient for the quality of service requirement
for a given packet. The serving sector can also determine that, even with the minimum
assignment, the terminal’s current power level is higher than the power needed to
transmit a given packet. In circumstances where the serving sector has such additional
information, the serving sector can override typical terminal power analysis and direct

transmission power for terminals supported by the serving sector.



non-serving sectors. In addition, the serving sector
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[roRERt EAnSRISSIBor t ed terminal than the terninal
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qual ity of service and therefore a specified transmt
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rtic veI
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tige o Adhimidinte@fetdnict iz &thbh@nSReEhE k&etdOWRT areas of high interference
transm ssion | evel necessary to
at sector edges, terminals are likely to be receiving information regarding interference
from neighboring sectors. Over time the transmission power for such terminals can be
decreased, causing reduced performance. In such cases, transmission power level can
be rapidly increased based upon power control information provided by serving sector
102. Serving sector 102 can reset the power to the level required to terminate a packet.

While resetting the power level may impact interference for other sectors, it may be

necessary to ensure performance of the supported terminal.



termnate transm ssions. [0039] Serving sector 102 can
al so use power control information to direct
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[0043] The base station can provide a default value within a power control
information transmission to allow terminals to compute transmission power without
regard to power control information. When the power control information does not
include the default, the terminal can utilize the provided information to determine
transmit power and override the terminal’s estimate of required power. The terminal’s
estimate can also be used in combination with the power control information. For
example, the power control information can include a range of power levels or a

minimum required power level. The terminal can compute transmission power within



the termnal can utilize an excessive transmt power
| evel and may take several iterations to adjust
W@ p@is2d184 power to the appropriate |evel. DuriPgr/usio87/060192
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all sectors of the cell is typically co-located within the access point for the cell.

[0046] Terminals 204 are typically dispersed throughout system 200. Each
terminal 204 may be fixed or mobile. Each terminal 204 may communicate with one or
more access points 202 on the forward and reverse links at any given moment.

[0047] For a centralized architecture, a system controller 210 couples access
points 202 and provides coordination and control of access points 202. For a distributed

architecture, access points 202 may communicate with one another as needed.



signal transm ssion and reception (e.g., processors,
nmodul at ors, nultipl exers, denodul ators,
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' nfol udi ng antennas 308 and 310, and a third including
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[0051] Wireless communication systems can include one or more access points
302 in contact with one or more terminals 316, 322. The coverage areas of the access
points can overlap. Consequently, terminals can be located within the coverage area of
multiple access points.

[0052] Typically, when a terminal is within the coverage area provided by
multiple access points, an access point and serving sector is selected based upon the
signal strength of the pilot or signal transmission from the access point to the terminal.

The signal strength can be measured in terms of the radio frequency (RF) path loss,



to the figure, only two antennas are shown for each

antenna group, however, nore or fewer antennas may be
waieeoziizae4 f or each antenna group. Term nal 316PCHUR2007/060192
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wer o e receéived signals to deternine the
984S poi Refewiindndve Bigl #ngasthodslggpit0Gfor eogtdiling transmission
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Wil e, for purposes of sinplicity of explanation, the '
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refevaht in detetmining appropriaté transmission power for one or more terminals.
[0055] Power related information can also include received signal quality. The
received signal quality (e.g., the received signal-to-noise ratio (SNR)) can be estimated
for each terminal that is supported. Power control information for each terminal can be
generated such that the received signal quality for the terminal is maintained within an
acceptable range.

[0056] The power related information can be analyzed at reference numeral 404

to determine the power level or range of power levels for a terminal or terminals and

generate power control information. The analysis can be a function of power
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power for a terminal is illustrated. At reference numeral 502, power control information
is received from a serving sector. The power control information can be included in the
assignment block message, broadcast to multiple terminals or transmitted in any other
suitable manner. The power control information can specify a particular power level for
transmission. Alternatively, the power control information can specify a range or set of
possible power levels (e.g., minimum and maximum power levels). The power control
information can specify power levels using fixed, independent values or by specifying a

delta or change from a previous power level.
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10d%6B] nal dReREd®how to Fig. 6, a more detailed methodology 600 for
controlling terminal transmission power is illustrated. At reference numeral 602, power
related information associated with terminals supported by a serving sector can be
analyzed. Information can include interference information, quality of service
requirements, channel strength, previous transmit power levels of terminals or any other
information material to determining an appropriate power level for the terminal(s). In

particular, interference information can include OSI provided by other non-serving

sectors. Such information can be exchanged via backhaul signaling. The serving sector
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If not, the process continues at reference numeral 614, where the power control
information is transmitted to the terminal(s). Power control information can be
transmitted individually to terminals. For example, power control information can be
included within the assignment message to each terminal within the serving sector.
[0068] Serving sector directed transmit power allows the serving sector to
control power of each terminal within the sector. The serving sector can change the

power on a packet-by-packet basis as a function of latency targets, quality of service
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[0072] Generally, when power control information is provided, the power
control information overrides the current transmit power setting of the terminal. In
particular, if power control information is provided in an assignment block, the terminal
uses the new power setting for the new assignment. The terminal can continue its
normal power adjustment procedures based upon interference level indications (e.g.,
OSI) from non-serving sectors for subsequent packets, unless it receives new

assignments with explicit power level information for the subsequent packets.
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receiver 802, generates information for transmission by a transmitter 814, and controls
one or more components of terminal 800. Processor 806 can utilize any of the
methodologies described herein, including those described with respect to Figs. 4-7, to
determine transmission power.

[0077] In addition, terminal 800 can include a power analysis component 808
that analyzes received input, including power control information obtained from a

serving sector and determines transmission power. Power analysis component 808 can
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[0079] Fig. 9 is an illustration of a system 900 that facilitates transmission

power control in a communication environment in accordance with various aspects.
System 900 comprises an access point 902 with a receiver 910 that receives signal(s)
from one or more terminals 904 through one or more receive antennas 906, and
transmits to the one or more terminals 904 through a plurality of transmit antennas 908.
In one or more aspects, receive antennas 906 and transmit antennas 908 can be

implemented using a single set of antennas. Receiver 910 can receive information from
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way of illustration and not limtation, RAM
dsteiniagiams and/rnsiptistioalngased detemsingyans hn wm@stlcmmth optimizing

nanm ¢ RAM (DRAM, synchronous DRAM ( SDRAM) ,
égﬁﬁrg(gﬁga‘?ate SDRAM ( DDR SDRAM), enhanced SDRAM

((BSPRAM) ,  Bignadkhdiks &RAMmplary wireless communication system 1000. The
wireless communication system 1000 depicts one access point and two access points for
sake of brevity. However, it is to be appreciated that the system can include more than
one access point and/or one or more terminals, wherein additional access points and/or
terminals can be substantially similar or different from the exemplary access point and
terminals described below. In addition, it is to be appreciated that the access point
and/or the terminals can employ the systems (Figs. 1-3, 8 and 9) and/or methods (Figs.
4-7) described herein.
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sector interference (OSI) information and/or other transmit power related information.
[0085] For each active terminal 1004x and 1004y, a TX data processor 1074
receives traffic data from a data source 1072 and signaling and other information from
controller 1060. For example, controller 1060 may provide information indicative of the
required transmit power, the maximum transmit power, or the difference between the

maximum and required transmit powers for the terminal. The various types of data are

coded and modulated by TX data processor 1074 using the assigned carriers and further
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recei ved by an antenna 1052 and provi ded to a receiver

umitst desiRayRI0 rofam tRebeicters d@mrtbemsmrprooe@gmbmaanm thereof.
Fd(}%b | zes %Qrea {ot& ealré/ ?nqplgrlngﬁl[aélon hd tegﬁlnllc%?es S(’iesrwlbeg hereln may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units and
executed by processors. The memory unit may 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.

[0090] Referring now to Fig. 11, a system 1100 for facilitating serving sector
directed power control is illustrated. System 1100 can include a power data evaluation

module 1102 that can analyze conditions and power related information associated with
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function of the non-serving sector interference information.

7. The method of claim 1, the power control information is a function of a quality

of service requirement.

8. The method of claim 1, the power control information is a function of the

received signal quality from the terminal.
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14. The method of claim 10, the power control information includes a duration

parameter that specifies a duration for the power control information.

15. The method of claim 10, the power control information is contained in a

resource assignment block for the terminal.

16.  An apparatus that facilitates controlling transmit power of terminals supported
by an access point, comprising:

a processor that executes instructions for sending a power control direction to a
terminal supported by an access point, transmit power of the terminal is controlled
based at least in part upon the power control direction, wherein the power control

direction can supersede terminal-based transmit power computation; and



is to direct transmt power for the termnal. 5. The
nmet hod of claim4, the power control information is
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sector. 6. The nethod of clai , further conprising

obtai nin ngEerV|ng sec ngerfere ce i nformt
t hr ou§y® PLOESS HRWET 1 ted( rHBeR theRpYE) contro irection is

bAL@1dRBL ih PArthuPoR tHeRtek Platell inffhiEndiRA- Ser vi ng sect or
interference information. 7. The nmethod of claiml1,

the power control information is a function of a

al i of se i.r ement The et hod
2% b s vt T HAsTTRRAr s e P Rsn Sl
ﬁg@@bygﬁmﬁmgﬁghmgggélty fromthe termnal.9. The
nmet hod of claim 1, the power control information
speC|f|es the period for which the transnit power is
L8, Lf?gﬁ? lﬁ%ratthseof %1?41 {}g ‘,‘gllflegp(rzlrrls?ers%oolrv\]i'lgr;thelfliX r?ngéumé)sqnﬁﬁuctlons for
estyinfigimgerticn t6 oNETids ki fidep&riehMiciiginpiopwever ested@k for the
information froma serving sector of a termnal; and
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the transmt power as a function of interference
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a memory that stores information associated with transmit power of a terminal;
and
a processor that executes instructions for determining the transmit power based
at least in part upon power control information received from an access point that
supports the terminal, wherein power control information can override terminal-based

transmit power computation.

23.  The apparatus of claim 22, the processor further executes instructions for

adjusting the transmit power as a function of other sector interference information.

24.  The apparatus of claim 22, the processor further executes instructions for
determining when power control information is to override independent transmit power

computation.
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30.  An apparatus that facilitates determining transmit power for a terminal,
comprising:

means for obtaining power control information from a serving sector supporting
a terminal; and

means for setting transmit power level of the terminal as a function of the power
control information, wherein the power control information can override terminal-based

transmit power level calculation.

31. The apparatus of claim 30, further comprising means for analyzing the power

control information to determine a minimum transmit power level.
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26. An apparatus that facilitates control of transmt
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conprising: means for determ ning when the power
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included in a message that assigns resources to the terminal.

37.  The computer-readable medium of claim 34, the instructions further comprising

obtaining other sector interference information via backhaul signaling.

38. A computer-readable medium having instructions for:
obtaining a power instruction from an access point supporting a terminal; and
controlling transmit power for the terminal based at least in part upon the power
control instruction, wherein the power instruction can override terminal-based transmit

power calculation.

39.  The computer readable medium of claim 38, the instructions further comprising

adjusting the transmit power as a function of other sector interference information.



means for setting the transmt power |evel as a
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generating power control information as a function of
data associated with a term ndl supported by an access
point; and transmtting the power control information
to the termnal, the power control information directs
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I nstructions further conprising adjusting the transmt

pomer as a function of other sector interference
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46. A processor that executes computer-executable instructions that facilitate control
of transmit power, the instructions comprising;:

receiving power control information for a terminal from a serving sector that
supports the terminal; and

computing transmit power based at least in part upon the received power control

information, wherein the power control information overrides the terminal-based

transmit power computation.

47. The processor of claim 46, the instructions further comprising analyzing the

power control information to identify a limit for the transmit power.



power estimation of transmt power for the term nal.
43. The processor of claim42, the power contro
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44. The processor of claim42, the power contro
infornation i s provisioned inﬂh nmessage assigni ng at
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in part upon the received power control information,
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term nal - based transmt power conputation. 47. The
processor of claim46, the instructions further
conpri sing anal yzing the power control information to
identify alimt for the transmt power.48. The
process of claim46, the instructions further
conprising analyzing the power control information to
det ermi ne when the i ndependent determ nation of
transmt power is specified.



