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thunﬁfle-access systems include Code Division Multiple Access (CDMA) systems,

Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, and Orthogonal Frequency Division Multiple Access (OFDMA)
Systems.

[0004] A wireless multiple-access communication system can simultancously
support communication for multiple wireless terminals. In such a system, each terminal
can communicate with one or more sectors via transmissions on the forward and reverse
links. The forward link (or downlink) refers to the communication link from the sectors
to the terminals, and the reverse link (or uplink) refers to the communication link from
the terminals to the sectors.

[0005] Multiple terminals can simultancously transmit on the reverse link by
multiplexing their transmissions to be orthogonal to one another in the time, frequency,

and/or code domain. If complete orthogonality between transmissions is achieved,
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descri bed enbodinents mtigate the above-nenti oned

probl enms by providing techni qgues for generating,
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interference data froma serving sector and one
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maxi mum transmt power, the serving sector can then
H9O7hn a t Thadesctibgbembodiments ratigate thicrwhbyc-Adtdiienedmaidhlyms by

AR P Sy S i B LGRS ko
R liter fBRBQ I Mk g@thdht ih¥ vikclSR ¥ hBRiIndA86R Kystem. More particularly, a
terminal in a wireless communication system can obtain channel quality and/or
interference data from a serving sector and one or more neighboring sectors, from which
the terminal can determine a maximum transmit power that contains interference caused
by the terminal to an allowable range. This interference-based maximum transmit
power can then be provided with power amplifier (PA) headroom feedback to the
serving sector. Based on the provided PA headroom feedback and interference-based
maximum transmit power, the serving sector can then assign a transmit power for the
terminal. Additionally and/or alternatively, the serving sector may choose to honor or
disregard a received interference-based power value based on quality of service and/or

other system parameters.



ot her system paraneters.[0008] According to an aspect,
a nethod for providing feedback for power control in a
WOR008/081867 comruni cati on systemis descri bed heP&i/nS20071@77628
nmet hod can conpri se determ ning a conbi ned power
amplifier (PA) headroom and idterference val ue for
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&Qleex%glﬂg icgl%gut\éra-le%e%u&%le instructions for interference control in a wireless
communication system. These instructions can include obtaining a maximum per-user
interference and a path loss to at least one sector in the wireless communication system.
The instructions can further include computing a combined PA headroom and
interference value based at least in part on the maximum per-user interference and the
path loss. In addition, the instructions can comprise transmitting the combined value to

a serving sector.



a serving sector.[0013] According to yet another
aspect, a nethod for conducting power control and
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systemis described herein. The nmethod can conprise
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[0017] A further aspect described herein relates to an integrated circuit that can

execute computer-executable instructions for power control and interference
management in a wireless communication system. These instructions can comprise
receiving a PA headroom value from a terminal, the PA headroom value limited by an
interference value on a reverse link. The instructions can further comprise generating
an assignment of resources for use by the terminal based on the PA headroom value and
the interference value. In addition, the instructions can include communicating the

assignment of resources to the terminal on a forward link.



the interference value. In addition, the instructions
can i nclude communi cati ng the assignnent of resources
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acconpl i shnment of the foregoing and rel ated ends, one
or nore enbodi ments conprise the features hereinafter
fully described and particularly pointed out in the
claims. The foll owi ng description and the annexed
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[0023] FIG. 5 is a flow diagram of a methodology for conducting reverse link

power control in a wireless communication system.

[0024] FIG. 6 is a flow diagram of a methodology for generating and
transmitting reverse link feedback for power control and interference management in a
wireless communication system.

[0025] FIG. 7 is a flow diagram of a methodology for assigning a transmit
power to a terminal for reverse link power control and interference management in a
wireless communication system.

[0026] FIG. 8 is a block diagram illustrating an example wireless
communication system in which one or more embodiments described herein may

function.



function.[0027] FIG 9 is a block diagram of a system
that provides reverse link feedback for interference
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As used in this application, the terns "conponent,"
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process runni ng on a processor, a processor,
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evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.
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[0034] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component may be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
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 may be localized on



devi ce and the conputing device can be a conponent.
One or nore conponents can reside within a process
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[0036] 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-
readable device, carrier, or media. For example, computer readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart

cards, and flash memory devices (e.g., card, stick, key drive...).
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corresponding to sector 104a, a second antenna group corresponding to sector 104b, and
a third antenna group corresponding to sector 104c. However, it should be appreciated
that the various aspects disclosed herein may be used in a system having sectorized
and/or unsectorized cells. Further, it should be appreciated that all suitable wireless
communication networks having any number of sectorized and/or unsectorized cells are
intended to fall within the scope of the hereto appended claims. For simplicity, the term
“base station” as used herein may refer both to a station that serves a sector as well as a

station that serves a cell. As further used herein, a “serving” access point is one with
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combination thereof.

[0042] In one example, system 100 may utilize one or more multiple-access
schemes, such as CDMA, TDMA, FDMA, OFDMA, Single-Carrier FDMA (SC-
FDMA), and/or other suitable multiple-access schemes. TDMA utilizes time division
multiplexing (TDM), wherein transmissions for different terminals 120 are
orthogonalized by transmitting in different time intervals. FDMA utilizes frequency

division multiplexing (FDM), wherein transmissions for different terminals 120 are
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multiplexed using CDM) can be less susceptible to loss in orthogonality due to channel
conditions and receiver imperfections than corresponding control channels.

[0044] In accordance with one aspect, system 100 can employ centralized
scheduling via one or more schedulers implemented at, for example, system controller
130 and/or each base station 110. In a system utilizing centralized scheduling,
scheduler(s) can rely on feedback from terminals 120 to make appropriate scheduling
decisions. In one example, this feedback can include power amplifier (PA) headroom

feedback in order to allow the scheduler to estimate a supportable reverse link peak rate
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In one example, a terminal 210 can include a headroom feedback component 212 that
can report a total amount of transmit power available at the terminal to a serving sector
220. This report can be communicated to the serving sector as, for example, power
amplifier (PA) headroom feedback and/or another suitable form of feedback from the
terminal 210. By way of specific example, PA headroom feedback provided by a
terminal 210 can correspond to headroom with respect to a pilot channel on which the

terminal is transmitting, a maximum bandwidth supportable by the terminal at a



nunber of additional term nals 210, which may
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with nearby sectors 220 and/or 230. As a result, the performance of terminals 210 in

system 200 can be degraded by the interference caused by other terminals 210 in system
200.

[0050] Accordingly, to provide the ability for a serving sector 220 to accurately
decode a transmission from a terminal 210 while maintaining an acceptable level of
interference, entities in system 200 can perform one or more interference-based power
control algorithms. In one example, terminal 210, and serving sector 220 can

communicate to carry out a delta-based power control algorithm. More particularly, a



transm ssions fromdifferent termnals 210 is often
not achi eved due to channel conditions, receiver

WO 298108686t i ons, and other factors. As a resul tPCT/US2007/077628
termnals 210 in system 200 will often cause
interference to other term nals 210 conmunicating with
a common sector 220 or 230. Furthernore, because
transm ssions fromterm nals 210 conmunicating with
Qél’faf-l%s@d‘bo@&%ﬁfr& A8itBRdt Qbsigr f6f £clanhbiCak! ¥ daRtchannel,
ort hogonal to one another, each term nal 21 may al so
whersdh¢ gelarteregelative p@vfm snedte] dapity GRvRhioe atsnmgar\mettmc,
W%l % C}%/ ﬂf;fﬁ eg téqutivezt ﬁ%{% gsuch ag a%{lanneg%%ffht A R back or
Q@@gsa@qabsbmahha llﬂh@@tﬁ@f@ﬁﬁl@l@&M%dbﬁarﬁieh@ﬂihzte&ﬁmhé&ie&a-
210 in system 200. [0050] Accordlngly to provide the
bl poyef eoantral dlaprihycasdeyep mipionyy degadgerpBrye @egsh et must

1 | [

g%h%cce abpﬁﬂp@égﬁ%ﬁﬁﬁ $%£ é?@ngg%nh% F@Eﬁ%%?%%mHQPSD(ﬁ
ﬂlyss:hemneB&@ vddch the rdbba-based@oorr cotel H]Igbﬁthﬂ’lefséfeﬁ% -idgedland the

r co rol al or'th . | n one exa erm
Bed chan ?&?M %Bﬁsé%i)d@éﬂ&&%ﬁﬁﬁ Se%ttéfe@lbolésapwer-to-
Rllt'érféi‘e&% |r5t?osb§1§&§r8ﬁ%'ffs@t9 bRk oflcffictdrhim More

particularly, adelta-based power control algorithmis
HsSihgned f bracaoclhaemelth amother aspeat,dbt amolvd wh elter-wehlenterference

tibes B b 258 a1 et e dTGRRER EREFHbSpi pENGE i uscd by

the tanfihaed o GhaaRabefionbf af tersinAMOlre UM i neidBBHRRE s 230.
or access/request channel. In another exanpl e,
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another as the i nter-cell interference
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terminal 310 in communication with a serving sector 320 on the forward and reverse
links via respective antennas 316 and 324. System 300 can also include one or more
neighbor sectors (e.g., neighbor sectors 230), which can include a dominant interference
sector 330 that has the most potential of being affected by interference caused by
terminal 310 due to, for example, being the closest neighbor sector to terminal 310.
[0053] In accordance with one aspect, terminal 310 can communicate with

serving sector 320 to control transmit power levels utilized by terminal 310. In one
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simlar techniques that d not take interference into
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i nterference-based power control can be perforned in
Byttt S@Mldibd mprecasttdtiat caalatiopsesher thaprthkg givten by Equation (1)
i ncrease qverall perfor [ erein. In

B Syt 2Tl U o Rl e BEHIGE PSHET i erfOfiegponds to the
%&Eﬁ &ff grra %962?15@#}%2@{] tglg’glélg\rf%% ogtgeq %{gnglgtiot-r%%e%atcl:oh MJ or
erasure rate for a designated transmission. The transmission can be provided by a fixed
channel such as, for example, a channel quality feedback channel or a request channel.
If a reference power level is capable of achieving the corresponding target SNR or
erasure rate, then the received SNR for the other channel may be estimated as follows:

SNR_, (n)=SNR___ +AP(n). )

target
[0055] In one example, a data channel and a corresponding control channel

utilized by entities in system 300 can have similar interference statistics. This can



anot her channel, can be expressed for a given term nal

310 as follows: dch (n) = nf (n) +AP(n) , (1) where
WOWR/0808%7 i s the transmt PSD for the data chaPeiBUS$007/077628

an update interval n, Pref (n) is a reference PSD

| evel for update interval n, End DP(n) is a transmt

PSD delta for update interval n. The PSD | evel s Pdch (

) and Pref (n) and the transnmit power delta DP(n) can
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the Interference offset Tor the channels nay be

Smmrﬁlﬁ%ﬁ ol B0 todermiingl|3 18 1sysim 9hand meﬂtwremqmés made at terminal
kﬂi ase b % %e gcf)r];lﬁleglcgﬁ Dot h(t:“eég Ol %lase paorw& lcént?oq algorithm

a C anne S Cahn cas one or

5@GNE8tSted2 On atudt @incS3Mth o[ne bk, Itemﬁtmts he barepeaﬁpb @ata@nd/or
transnmt PSD for a data channel can be set based on
sigedlpedray s¢rvig seeter 3 &kethibe dorvad Hpp ultongrexample, signaling
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causl to other termnals 1n nei oring secto
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abhawahke: o fs%ﬁ%ﬁ% SecRRRD oheNEfort/fd Iink mi nal 310,
and/ or othér factors. These factors are described in
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echnj es illustrated Figs.. 3A-C. [0057 (th
bk A roner e Sndlbr s sinlasie fefmipl 31 othe forward
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Sﬂt&nd‘aﬂw[re tigk ¢Rartha! quatindfetitive to dominant interference sector 330 based
on the indicators and/or other signaling received therefrom. Based on channel quality
and/or interference information received by terminal 310, a different in channel quality
between serving sector 320 and dominant interference sector 330 can then be
determined by terminal 310 and utilized for further power control computation.
[0059] In another example, channel quality information obtained by terminal

310 from serving sector 320 and/or dominant interference sector 330 can include path

loss information from an access point corresponding to the coverage area of the access



signaling fromserving sector 320 on the forward Iink.

I n one exanple, signaling received fromserving sector
w@2@slsnsbudes an i ndi cati on of channel qualityPET/U8007/077628

term nal 310 to serving sector 320 on the reverse

link. Additionally and/or altkrnatively, term nal 310

can obtain forward |ink channel quality based on dat a,

pilots, and/or other signaling sent by serving sector
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interference caused by term nal

sector at a time interval n and 10T, is a desired operating point for the sector. As

used in Equation (3), IOT refers to a ratio of the total interference power observed by an
access point to thermal noise power. Based on this, a specific operating point may be

selected for the system and denoted as 10T, . In one example, OSI can be quantized

into multiple levels and accordingly comprise multiple bits. For example, an OSI

indication can have two levels, such as 10T, and 10T,,,, such that if an observed



310 can be roughly estimted based on the total

interference observed by dom nant interference sector
w@20sasd6dr nei ghbor access points; channel gaPCBEUS2907/077628

serving sector 320, dom nant interference sector 330,

and/ or nei ghbor access pointst7 and a transmt power

| evel used by term nal 310. In one exanple, access

points in system 300 can estimate a total or average
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sector 320 and generally increase as term nal 310
meviasung pewsble ga@sgm,p(pwers S¥hidg headpom computation component 318 is

illustrated in Fig. 3B as a component of terminal 310, it should be appreciated that

serving sector 320 and/or another suitable network entity can also perform some or all
of the calculations performed by headroom computation component 318 either
independently of or in cooperation with terminal 310. The target interference level
utilized by headroom computation component 318 can be, for example, a predetermined
rise over the thermal noise power of system 300 (e.g., a predetermined dB rise), a

predetermined rise over an interference level observed at a sector, or a multiple of
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and/or interference information as illustrated by Fig.
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transmt power based on interference experienced by

various entities in system 3008 and conmmuni cate this

val ue back to serving sector 320 as illustrated in

Fig. 3B. In one exanple, termnal 310 can include a
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[0065] In accordance with another aspect, data channels utilized by each sector
in system 300 can be multiplexed such that they are orthogonal to one another.
However, despite such multiplexing, some loss in orthogonality can result from inter-
carrier interference (ICI), inter-symbol interference (ISI), and/or other causes, from

which intra-sector interference can result. To mitigate intra-sector interference, the

transmit PSD of terminal 310 may be controlled by headroom computation component



can have the smallest channel gain ratio of the
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312, which can send a transmt PSD delta conputed by
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addition, similar information can be incorporated into PSD constraints or relative
channel/interference feedback utilized by terminal 310 and serving sector 320. For
example, a delta setting in a delta-based power control algorithm utilized by system 300
can be modified to reflect a maximum per-user interference target.

[0068] Headroom feedback component 312 can provide PA headroom feedback

combined with interference information to serving sector 320 in a variety of ways. For



serving sector 320 by headroom feedback conponent 312.
To reduce the anmount of required signaling, headroom
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310 accordingly. Once a transmit power assignment is determined by power control

component 322, the assignment can be communicated back to terminal 310, whereupon
terminal 310 can adjust its transmit power accordingly via a power adjustment
component 314.

[0071] In one specific example, power control component 322 can calculate

AP(n) and/or other parameters utilized for generating a transmit power assignment for

terminal 310 based upon a reference PSD level P_.(n), the power of signals received on



control conponent 322 at serving sector 320. Power
control conponent 322 can receive PA headroom
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[0074] With reference to Fig. 4, illustrated is a methodology 400 for providing
reverse link feedback for power control and interference management in a wireless
communication system (e.g., system 300). It is to be appreciated that methodology 400
can be performed by, for example, a terminal (e.g., terminal 310) and/or any other

appropriate network entity. Methodology 400 begins at block 402, wherein a combined
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decdPAl Hpafslaator combined with channel state information feedback. Further,
the combined value determined at block 402 can be transmitted to the access point
together with, separately from, or in place of PA headroom feedback that does not
depend on interference observed in the system.

[0077] Fig. 5 illustrates a methodology 500 for conducting reverse link power
control in a wireless communication system. It is to be appreciated that methodology
500 can be performed by, for example, an access point (e.g., serving sector 320) and/or

any other suitable network entity. Methodology 500 begins at block 502, wherein a
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quality and/or interference parameters are obtained from a serving sector and a
dominant interference sector. In one example, channel quality and/or interference
parameters can be obtained at block 602 for the forward link by analyzing pilots and/or
other information received from the serving sector and dominant interference sector on
the forward link. Additionally and/or alternatively, channel quality and/or interference
parameters obtained at block 602 can include reverse link channel quality and

interference feedback transmitted by the sectors. Next, at block 604, a target

interference level is determined. The target interference level determined at block 604
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feedback and an interference-based maximum allowable transmit power are received
from a terminal. The PA headroom feedback and interference-based value can be
received at block 702 together or as separate parameters. Further, the parameters can be
received at block 702 in a MAC header of a packet, and they can be further received on
a dedicated channel and/or combined with channel state information feedback from the

terminal.
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should be appreciated, however, that transmitter system 810 and/or receiver system 850
could also be applied to a multi-input single-output system wherein, for example,
multiple transmit antennas (e.g., on a base station), may transmit one or more symbol
streams to a single antenna device (e.g., a mobile station). Additionally, it should be
appreciated that aspects of transmitter system 810 and/or receiver system 850 described
herein could be utilized in connection with a single output to single input antenna

System.



made as to whether to honor the interference-based
value. I n one exanple, the PA headroom feedback
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be received at receiver system 850 by Ny antennas 852a through 852r. The received
signal from each antenna 852 can then be provided to a respective receiver (RCVR)
854. In one example, each receiver 8§54 can condition (e.g., filter, amplify, and
downconvert) a respective received signal, digitize the conditioned signal to provide
samples, and then processes the samples to provide a corresponding “received” symbol
stream. An RX MIMO/data processor 860 can then receive and process the Ny received
symbol streams from N receivers 854 based on a particular receiver processing

technique to provide Ny “detected” symbol streams. In one example, each detected
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source 812 to a transmt (TX) data processor 814. In
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via a respective transmt antenna 824. Additionally,

TX data processor 814 can for2at, code, and interleave

traffic data for each data stream based on a

particular coding schene selected for each respective
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coding and modulation schemes can then be provided to transmitters 822 for
quantization and/or use in later transmissions to receiver system 850. Additionally
and/or alternatively, the reported CSI can be used by processor 830 to generate various
controls for TX data processor 8§14 and TX MIMO processor 820.

[0090] In one example, processor 830 at transmitter system 810 and processor
870 at receiver system 850 direct operation at their respective systems. Additionally,
memory 832 at transmitter system 810 and memory 872 at receiver system 850 can

provide storage for program codes and data used by processors 830 and §70,
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[0093] Additionally, access point 1002 can comprise a receiver 1010 that
receives information from receive antenna 1006. In one example, the receiver 1010 can
be operatively associated with a demodulator (Demod) 1012 that demodulates received

information. Demodulated symbols can then be analyzed by a processor 1014.

Processor 1014 can be coupled to memory 1016, which can store information related to
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paramatety @idshg targehinterdgrtaoenavel 1206, and a module for transmitting the
maximum transmit power and PA headroom feedback to the serving sector 1206.
[0096] Fig. 13 illustrates an apparatus 1300 that facilitates reverse link power
control in a wireless communication system. It is to be appreciated that apparatus 1300
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). Apparatus 1300 can be implemented in an access point (e.g., serving sector

320) and/or another suitable network entity in a wireless communication system and can
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passed, forwarded, or transmitted using any suitable means including memory sharing,

message passing, token passing, network transmission, efc.

[0099] For a software implementation, the techniques described herein 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.



paranmeters and the target interference |level 1206, and
a nodule for transmtting the maxi numtransmt power
wW@rws@Asheadr oom f eedback to the serving sect oPCI/RSBNT/077628
[0096] Fig. 13 illustrates an apparatus 1300 that
facilitates reverse |link poweil control in a wireless
comruni cation system It is to be appreciated that
apparatus 1300 is represented as including functiona
Pi(ﬂ()b‘]_s, Whingfat RBAbRE dEdnsEd ARk iMl@&‘éS%x&ﬁ?l‘és b ESRbre
unctions inplenmented by a processor, software, or o
eohedimanisoht is.tadrcentse,(not gossitilg fondeaerd)e evappemaciyablg gombination

can be inmpl enented in_an access int..(e.q. .. servi.n

SR 8 P ARG R PR RE e Slab faeralfRtSty

ambbdiflc8s Shit QAT YN biaiar@ bkill ¥is tHRmrangly fa0¢nigd theemany further
nmodul e for receiving a _conbi ned PA headr oom and )

FomRlinptEgne FB@ PO G alfou carbodimetnita apssitde2 Accordingly, the

Eé'érch{}&{ emGRRALAL Y iﬁgégged:t%%rﬁﬂ?géel'ﬁ%esu@h Q@&Hﬂ sf 81()%1'ﬁcations and
generating a transmt power assignnent based on he

canione thav fall lweithi B @, spirtGad scdpef tiedappehdisit dl@itne s Farthermore, to
pparatus 1400 that fagilitates the provjsion of a

Hezich o éﬁé?fr%g?l@%ﬁ%geﬁw@@ i Cithet Feristal g dowapipE gr the

L, BRMEErrs QhfcAlicPiothel idIRL | SIHENGEn TR IAUEARS the tnf

W rel ess communi cati on system It is to be appreciated

t'dvatprapizdrat osnirdi@z i is intgpretsewh@denagloy evcd sudtirangitional word in a

functLonal bl ocks, whi ch can .be.fungctional, bl ocks that )

Fléﬁl e CrgEe, e&f:l‘[gn i ?‘F’plaé H%eﬁtlg &1‘[&@;”[56 B‘?%@eéjs S?I"lpl%lon or ?he claims

Bhdah@iche DFnonkRiRARLiopN thereof (e.g., firmuare).

Appar at us 1400 can be inplenmented in an access point

and/ or another suitable network entity in a wirel ess

comuni cation system and can include a nodul e for

recei vi ng PA headroom f eedback and an

i nterference-based maxi mumtransmt power from a

term nal 1402. Further, apparatus 1400 can include a

nodul e for assigning a transmt power for the term na

based on the PA headroom feedback and/or the

i nterference-based maxi numtransmt power 1404 and a

nodul e for conmmuni cating the assigned transmt power

to the termnal 1406. [0098] It is to be understood

that the enbodi nents described herein nmay be

i mpl enented by hardware, software, firnmnare,

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

When the systens and/or nethods are inplenmented in

software, firmnare, m ddl eware or m crocode, program

code or code segnents, they may be stored in a

machi ne-r eadabl e nmedi um such as a storage conponent.

A code segnent may represent a procedure, a function,

a subprogram a program a routine, a subroutine, a

nodul e, a software package, a class, or any

conbi nation of instructions, data structures, or

program statenments. A code segnent may be coupled to

anot her code



segnent or a hardware circuit by passing and/or
receiving information, data, argunents, paraneters, or
woreees$086ont ent s. I nformati on, argunents, par aPEL/ESRN7/077628
data, etc. may be passed, forwarded, or transmtted
usi ng any suitabl e neans incliding nenory sharing,
nmessage passing, token passing, network transm ssion,
etc. [0099] For a software inplenentation, the
techni ques descri bed herei gummige i npl enented with
nodul es {e.g., procedures, functions, and so on) that
perforn1the functions descri bed herein. The software
%ﬂm? (ﬂmege stored in nenory units and executed by
procé%sors ®he menory unit may be inplenmented within
t he processor or external to the processor, in which
case it can be communicatively coupled to the
procedsor Himcthed fawsovidiag deedbagksfog pevipr Goptrehig a wireless
n descri bed above incl udes
g@éﬁ%ﬁgéggggﬁgg{gr Qﬁgenbodlnents It is, of course,
not padssintihmgtaccotiésmdi ﬂm@veeumpyﬁeto(m%e iheadrbem aadiitodtiende value
g% mgg1nents qé met hodol o a for purposes of
IHGUOR &1 ﬁ@ﬁ@ﬁﬁﬁPP@>é@'enbodinents but one of
or di nagYSkinklthd BorkBiRed il dBYhE SGRAMAR, t hat many
further conblnatlons and pernutations of various
enbodi ments are possi bl e. Accordlngly, t he descrlbed
eMmdﬁmm mel t ed .to, enbr ce
al terati on he mstieria Eﬁ? 48 r}swgﬁfé’“\/@F r&P%%Wéngt IH%\lPd‘f Afgnsmitting
metcbhfbu{ehﬁzaﬁi%hﬁ  tmRINE S6RREcAtrol NEAED m@&tﬂ:@ df ebadl®s.
Furthernore, to the extent that the term"includes" is
used in either the detalled descrlptlon or the clains,
z:anhl gafr tmoll"ﬁ%methé)?m?%lggg 1w Pl élerﬁ:m. tlﬁg traﬁsm@tmrg] Hes transrmttmg
ﬂﬁk@ﬁmﬁﬁhadhmhﬁade&pwﬁ&eﬁnmsla tranS|t|onaI mord in a
claim Furthernore, the term"or" as used in either
the detailed description or the clains is neant to be
nop- exc r o
nethog forkg§g¥?1?ﬁgcgééébacgﬁ JPE%3§%?ME ?Mﬁﬁﬁﬁ$%?nnmg
ﬁmkﬂhﬁa&d@@hnmnmmabfdemybﬂaanﬁbﬂmmeSEmmmddeternining
a conbi ned power anplifier (PA) headroom and
interference value for communication with an access
poi nt 5. andTBéﬁﬁﬁﬁh&kbﬁﬁnﬁh®h&%ﬁﬁh@%@mﬁﬁhﬂﬁphguhaﬁ
access point. 2. The method of claim1, wherein the
t r ansobthininggoricroe Imme sf nn@tfmmcenmﬁognmhm andrebimest] quaityie
a nedi.um access con rqh%% head of a 5acket

??owgoﬁélioﬂb C8FCEt BY He Pﬁlg ‘H‘ﬁ%‘??? Pinfg and
i ncl ug@srminMIne EdrhtlBed value based at least in part on the obtained

information.

6. The method of claim 5, wherein the obtaining includes obtaining forward
link channel quality information from pilots transmitted by at least one of the access

point and the one or more neighbor access points.

7. The method of claim 5, wherein the obtaining includes obtaining reverse
link channel quality information based on feedback transmitted by at least one of the

access point and the one or more neighbor access points.



the conbi ned value in a dedicated channel. 4. The
nmet hod of claim 1, wherein the transmtting includes

W@ e@Bo8a861 i ng t he conbi ned val ue as part of cheemEE2007/077628
state information feedback. 5. The nethod of claim1,
wherein the determ ning inclutfes: obtaining one or
nore of interference informati on and channel quality
informati on fromthe access point and one or nore
nei ghpor aggeaRthHRAidTtRimaNdheRiEhEidBicRtinid}ea ERNRhAEPIA
val ue based at least in part on the obtained
herdeyommendmter@reirh e ake tvdercs detstminmesthe gpmbwicd value based at least
l%bt %;I nni Ny iert] ?Acl% dagg ino'bEe?.ePénrc]? ! oerlr'vc\%cre%t! L4l eacp an%noeflthe access point
qdﬁl?yl ormalon¥%on1m St e s%%tea?w at p
hepsheightratcdshipoiaccess point and the one or nore
nei ghbor access points. 7. The nethod of claimb5,
wherei n the obtaining includes obtaining reverse link
channgl qug{,i i nf or IO :
trans%ﬁttegh%§%g¥ﬂfg§g?hghgh%%ﬁ?ﬁggg%%ggg o?ﬁ?mg%hPA
hévelrame and intwfoecnee ivglub dnclads eserming Sm8ximiine suppbtialsle transmit
of claim1, wheregj he determ ning a conbi ned PA
R BB e o Bo P biond i el eI ered BTGRAE ng
t he conbi ned val ue based at least in part on a target
increase in interference experienced by at |east one
of t hé0.acc&bsmptiodtof ahtn &, wbeghbtbe defeuemsgroeambing] PA
The net hod. of .claim 8, .wherei,n the.deternm ning a
R MRS SOk AR5 P ep e DA T Hepgradle
AR dth a bl éh tﬁ@%dr%éi%éié‘é&@% Indif@erick ARG AréfeRAWEIransmit PSD.
spectral density (PSD) based on the target increase in
interference. 10. The nethod of claim8, wherein the
deter i ni ng, 2, ¢amhiperPA Bgadr /M ARd LALEREBEENEsmittin
val ue rnclu%es etermning a HHX|nun1suppéﬁPa Fe g
handwibiicd vahgedd an idtbfereadediticpendett @Fehdadrdont edlfietoethe @ccess
and a reference transmt PSD. 11. The nethod of claim
ROMfherein the transnitting includes transmitting the
conbi ned value and an interference-independent PA
headr oom val ue to the access point. 12. The nethod of
cl ai m2, fTh¢ method@fphaimilnfirtheecanprisige:an assi gnment
for one or nore of a %ransnit ower and a bandw dth :
f r om 998 VHIGARLSSIBBMRRt oL pRe %{dp%&%? AGFaasTRi RRWRE 4ndgiohgap width
AbmAhb AN sifk; Wsed for communication with the

adjusting a transmit power or a bandwidth used for communication with the

access point based on the assignment.

13. A wireless communications apparatus, comprising:

a memory that stores data relating to a difference in channel quality between a
serving sector and a dominant interference sector and data relating to a target
interference level; and

a processor configured to compute a combined PA headroom and interference
value based at least in part on the difference in channel quality and the target
interference level and to instruct transmission of the combined value to the serving

sector.



access point based on the assignnent. 13. A wireless
communi cati ons apparatus, conprising: a nenory that
waee@sesdata relating to a difference i n channkCT/US2007/077628
qual ity between a serving sector and a dom nant
interference sector and data Jelating to a target
interference |evel; and a processor configured to
conmput e a conbi ned PA headroom and i nterference val ue
basediat | easStvikkRsP&hmeRichiths Appdr@iug BESaind 1 TRAGh the
quality and the target interference |evel and to
piosessoicis Tl s;ﬁﬁlf*glr@htmﬁstmtr@wman@dowt g@mbmed kalue in a
%Fryln ngq;n& ﬂdn égﬁﬁl £55, connunlcatlons
SHPLESS &P erel% %Fe processor is
further conflgured to instruct transm ssion of the
conbi ned value _ in a nedium access control (MAC) header
of a packelhe yyeclegheonynpricaions apparaigs ehelpivnd3.apirariathes
glfoc%s{r_’)'ll Q5 er‘é@r@ﬁ rg'd %hﬁstﬂfc?ﬁ%?s%ﬂgm&??if tH% tcgrﬁf)w,gd Valge ina
Igured to rnstruct transm ssion of the conbine
dalicseed ¢haanededi cat ed channel. 16. The w rel ess
comuni cati ons apparatus of claim 13, wherein the
processor is further configured to instruct
transig ssi ¢ %refe@@ccﬁ%{%l@&ﬁm\é %bb#ﬁat% opélﬁﬁn o3 CRannehe
state i nformation feedback he wi rel ess
pogeasor is dtrithon som[flgnmchtmsstufct trhlasnnssidh ofwhe cembintthealue as part of
roces IS f er,.c igured to determ ne a maxi num
@l?ﬁ‘ﬁg]rs?ag% némin? E?etdbffgilxer spectral density (PSD)
based at least in part on the target interference
| evel . 18. The wireless communi cations apparatus of
cI ai ml?Ls iﬁh@weﬁel@ss erenippoicass appasatug pf elevm tdnrhegein der
cgsg s 1s NGy coﬁﬁ rgﬁj i dselltjel%gl%{ ! abl %mtﬁ%ln uéalpg}'thblg ?%S&n@ L power
M CeM e e h e are ence trans
%arall&ns@h(@smrbab@l% l@mﬁmtth@faﬁgeamaif@bm lodel.
claim 13, wherein the processor is further configured
to conpute an interference-i ndependent PA headroom
val ue;and
val e Fo t b AR Em L AL 3b At AL of Ay 3 R
pacedsot atfeshar evsfiigecd fondetqponera maxnhnmh s@pdrtable bandwidth based

|nterference mana nt Wi rel ess nmuni cat i on
9y thedirgey r@ﬁﬁgevgﬁ%@ﬁgeﬁe&?ncemﬂm Done or more
i nterference-based headroom paraneters for

communi cation with a serving base station; and
19. The wireless communications apparatus of claim 13, wherein the

processor is further configured to compute an interference-independent PA headroom

value and to instruct transmission of the PA headroom value to the serving sector.

20.  An apparatus that facilitates reverse link power control and interference
management in a wireless communication system, comprising:

means for computing one or more interference-based headroom parameters for
communication with a serving base station; and

means for communicating the one or more interference-based headroom

parameters to the serving base station with PA headroom feedback.



means for comruni cating the one or nore

i nterference-based headroom paraneters to the serving
wWha®e/o3sat i on wi th PA headroom f eedback. 21. TheCT/US2007/077628

apparatus of claim 20, wherein the neans for conputing

one or nore interference-baset headroom paraneters

conprises: neans for obtaining a maxi num per-user

interference and a path I oss to one or nore of the

serving basgge %Jﬁ?dt@ﬁofaﬂﬂn@m QRO tHe N8R 88 ShputiRfone or more

and nmeans for determning the interference-based

ecrfromanbpseddimatioos pragmelcrtcompaises:in part on the

maxi My D86 §5&ini na% r%guf( B eI'-]iaSnId int[ r1]rﬁelrgnact ra‘m!i Q3ath lgszs' to one or

The ap APatug o8 A2 Rrerst Y ne s aNS A Por

Aot @dMthd GerdingibsbdUM@endusRighboties bajcantionaa@d a path

| oss conprises neans for obtaining the path | oss based

at | esens for getprmininerth e erencaibapid hepdroparraryaefersitgpad at
. . v . e

e e il T S

21, wherein the neans for obtaining a maxi num per-user

i nterferen and a h .loss conprises nmeans . for. :

obt ai %f'ng_ &ﬁ%al&?ﬁ’iui{o alB“a@n-': HV%S’Ee“’I‘ glﬁ_ﬂleainﬁ Ybfaiypg a maximum

ﬁ%‘-’@s&sﬁnérfeﬁl&cg ahda g%slogsec%qg?i_@&‘s hEGRIFYEShtE i hAB RN EatR Toss based
re of the serving base station and the nei ghboring

btds®st 81 @i @nfor@4rd likkepimppacatresirah ook ar moROof thihesreing base

the nmeans far, conpyting one or nore interference-based

ﬁgaa}%%wﬁﬁawﬁthgﬁﬁmﬁ% 9% es conputing a ratio of

total available power to pilot transmt power. 25. The

apparatus of claim 20, wherein the nmeans for conputing.

one of3.nor &h¢ pprardtey efrrdaimblls edicrremtheaaranp Sorabtaieing a maximum

BT BRSO B AaF PR RO BB T YL s o s
aqpas ai pist &f reo bt R PathWhs Ifeddbadih ceiee foiaine ©0 Mé bNdic
one, or nore. interference-based headroom paraneters

¥ ripe bawsstatipnd ithyneaghbaring Rarodtiolsi ng a ref erence

PSD supported for a reference bandw dth. 27. A
comput er - r eadabl e nedi um conprising: code for causing

a conpdit er Thoaghatansnofitdaia A whesds themdaas &reberpuanglomnor more
i nterference-based headroom paraneter; and code fo

r .
pugrisregedag R0} AU GATRFOBRTISCS $PMNERNR 8 A Qefifptal available

p@&aﬂEFQBt@anﬁﬂﬁnﬁyﬁerference-based headr oom
paraneter to an access point. 28. The

conmput er - r eadabl e nedi um of claim27, wherein the code

for causing, a conputer .t.0 ni.cate the . PA headroom

R TR R T U R .
interference-based headroom parameters comprises computing a PA headroom for a

maximum bandwidth supported for a reference PSD.

26. The apparatus of claim 20, wherein the means for computing one or more
interference-based headroom parameters comprises computing a PA headroom using a

reference PSD supported for a reference bandwidth.



headr oom paraneter includes code for causing a
conputer to communi cate the PA headroom paraneter and
w0 b@siosiser f er ence- based headroom paranmeter in BCTURPOTIO77628

transm ssion. 29. The conputer-readabl e nmedi um of

claim 27, wherein the code fo¥6b causing a conputer to

communi cate the PA headroom paraneter and the

i nt erferencebased headroom paraneter includes code for

causi pg a AQERHuRT-rEQlaBRMRHIIG S d”A headr oom

paranmeter and the interference-based headroom

par anmeqdsriof epusimgaremputar dndersinoaPA IBpdropreparameter and an
npuLer-rea %glg)nEzﬁan&%;aplaln127 wherein the code

%or causing a ¢ nﬁn}% 19 Con%unlcate t he PA headr oom

par ameddrfoasahsing@ doftpartdr € esaebazed thepd headroparareicsr and
i ncl udes code for causing a conputer to conmmunicate
thednter{erepeehbesaé Boasiadn PRSHWES GMPIbAGCaRetM. i n a MAC

header of a packet. 31. The conputer-readabl e nmedi um

of claim 27, wherein the code for causing a conputer

t o coRfruni Tht eorhineciVaadddeimodinnpali cdairit 27, whiackir the code for

LobEutelencsbased headt oo pRiaret st LOCLNASR GRY Rhence-

bark§ hf:aﬁfr@&ﬁ%a&%?é? NGRS 266 Rﬁ%%ﬁ‘ﬁ{gea[ CdTﬂ[?nlﬁeIQSQbﬁlﬂlﬁl?c%te the

channel The conput er -readabl e edi of claim?2
Rhémemnothwwmmﬁe%mdnh@ams&mguaimanbumémomqmnmnﬂnnmcaummmon
ﬁhe PA.headr oom paraneter and the interferencebased

RV SOM par anet er i ncl udes code for causing a

conputer to comrunicate the interference-based

headr oom paraneter as part of channel state
i nf or A%t i olh¢ @@dmén(regéablmdl@ﬁmfw@m?ﬂeadnatﬂnethwdd@fﬂr

gausf:nll%t%l cr(r)]n%2 7’ter t(%J (Srn un1cgtm%ﬁe ﬁA%%ad f%&%e a];a%rle at altﬂegln?erference-

recel ve one or nore o nsm

tmdd achrosipaiamctd ildudes @ddd c@mﬁgwtcﬁﬂputarto\aromhldnﬁt@te the

access point; and code for causing a nputer to

BArheastonm Raraimneter %qééh%e%@ﬁegetpsmaﬁequaﬁ@oah@rwetﬁbméemrate

g%%nkn ggm t power and the bandw dth received for use.
integrated circuit that executes

comput er - executable instructions for interference

contr W rel ess mrunl catl n .SY. th

i nstr 3@ i oﬁ e%ﬂwﬁfsﬁeﬁéa lomedivpy %tgc 3y xw%ﬁalrb&e cgdgfor
beﬁfsﬁlr ol € opiMfor 30 EorfmBRichtc RS BA IR a@bom§ASIM AR ’RE RAferfience-
the wWirel ess communi cati on syst em conput Ing a

baoath hn@hiocﬁApheawtan@mnhaded cod &xrfceusarg:aecamplu@ tb@smdhuaicate the

R R T TERLHT PR RSl S SdRLCe and

31. The computer-readable medium of claim 27, wherein the code for
causing a computer to communicate the PA headroom parameter and the interference-
based headroom parameter includes code for causing a computer to communicate the

interference-based headroom parameter in a dedicated channel.

32. The computer-readable medium of claim 27, wherein the code for
causing a computer to communicate the PA headroom parameter and the interference-
based headroom parameter includes code for causing a computer to communicate the

interference-based headroom parameter as part of channel state information feedback.



transmtting the conbined value to a serving sector.
35. The integrated circuit of claim34, wherein the
WO p@B1080867 ons for obtai ning a maxi mum per - userPCT/US2007/077628
interference and a path [ oss include obtaining the
path | oss based at least in pitt on forward |ink
pilots received fromat | east one sector in the
wi rel ess comruni cati on system 36. The integrated
ci rcuis. of TRt sbriipdér-redld@EhBdiuReof dMibd MC Fbr@s cb@prising:
obt ai ni ng a nmaxi num per - user interference and a path
| 0ss £t fgd@aumgaa qenmpgter ierqgeivh oho gsmpesed taﬁtnsmeta@wer and a
B aBB 0 B B Sfot MmO P BSL RS Rl Bl Ton O
syst eg@deIér caﬁbmglamoﬁgm&&wccﬁnﬁl@ﬂﬂcatewltwﬂh@ la@deSépoint using one or
wherein the instructions for transmtting include
moEheirhe framgnit pevercwEithrebrngaidib regehyed for use.
i nterference-independent PA headroom value to the
serving sector.38. A nethod for conducting power
c ontr&d. andni mtbgnafeelroamam thnm nagats nbmptnteaemcuexlb&ssstructlons for

ni cati on .system conprising: receiving a conbined.
%W&BW 8 al"ﬁf TP PRI 38%%3’ Sty G SRt ions comprising:

ter m pgh i PmdSSl@n b seP it @ferdRE Gn@h g@thtlf)%r’é A1 feast one sector

power and a bandw dth for the access term nal based at
Ineths tviiictesp eorhimonicetien gotebi;ned val ue. 39. The nmethod of

claim 38, further .co tranpsm ttin rse, |ink
at ' FoRR A s b B0 i Vel B 1 Scin
p O thetfanGhainBoBhscrttierelicd el @e $haNbagaidic! udes

ra

nsmtting one or nore of an assigned transmt power
and aﬁamttgl@éble praplingdivalug © 4 $eeving 8% t er mi nal . 41.
The nethod of claim 38, wherein the receiving includes
receiving an interference-i ndependent headr oom val ue

with sHie cohbintgdatedbiveuieditldife3Qssictin thg 1i1§ﬁ1€1|cti6ifssfor obtaining
anal yzing a quality of service paranmeter assoc
Wl%‘ﬁﬁﬁﬁhpieéﬂﬁtﬁﬁefﬁﬁlqeﬁn@ﬁé’aﬁb]@é%@chlé? RbtHIng télﬁ@ath loss based at

Eﬁ%ﬁﬁbh{ﬂ gn?ﬁ’g\la&)& %{Pﬁﬂd fv@& Se at ‘81!6 nf‘ﬁ@%&‘l’&k

ue  an east part on
tdremanahtysi s/steand aSS|gn|ng one or nore of a transn1t
power and a bandwi dth for the access
36. The integrated circuit of claim 34, wherein the instructions for obtaining
a maximum per-user interference and a path loss include obtaining the path loss based at

least in part on reverse link path loss feedback received from at least one sector in the

wireless communication system.

37. The integrated circuit of claim 34, wherein the instructions for
transmitting include transmitting the combined value and an interference-independent

PA headroom value to the serving sector.



term nal based on the selected value. 42. A wireless

communi cati ons apparatus, conprising: a nenory that
waee@sesdata rel ating to a PA headroom par anmet BCT/HR2H0HOT7628

i nterference-based headroom paraneter received froma

termnal; and a processor conij gured to assign a

transmt power for the term nal based on at | east one

of the PA headroom paraneter and the

i nt er §gr enaanbiasE tbrteANARFPBREATRSI arﬁﬁnteﬂ%réi‘ﬂé@ HafhdtSnent in

that facilitates reverse |Iink power control and

ﬁﬁm@kﬁéﬁ@n@@nWEWQg%ﬁ@nbCpmmaﬁmgreless connunlcatlon

syste ng

7 con e R R AP PRRE Rl O R B LB RER R sy
@nﬁmalbgdtern1nal and nmeans for assigning resources
to the nmobi | e tern1na| for communi cati on based on one
or nofEigHNZ e PMie gl arsnibpemicid griwngyidth for the access

{e%ﬁ{af GiE0GEr: %%?Sarb dﬁﬂ{e%%ﬁlbﬁ&%%ﬁ&k 44. A

conput er-tead um conprising: code for causing
a conputer to detern1ne a transmt PSD to be utilized

by an_acce r.m d | east part .0
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selecting one of the interference-independent headroom value and the combined
value based at least in part on the analysis; and

assigning one or more of a transmit power and a bandwidth for the access

terminal based on the selected value.

42. A wireless communications apparatus, comprising:

a memory that stores data relating to a PA headroom parameter and an
interference-based headroom parameter received from a terminal; and

a processor configured to assign a transmit power for the terminal based on at
least one of the PA headroom parameter and the interference-based headroom

parameter.



determ ni ng whether to honor the interference val ue as
a limtation on the PA headroom val ue; and generating
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based on the PA headroom val ue and the determ nation
of whether to honor the inter¥%rence value as a
limtation thereon.

43. An apparatus that facilitates reverse link power control and interference
management in a wireless communication system, comprising;:

means for receiving PA headroom feedback and interference-based headroom
feedback from a mobile terminal; and

means for assigning resources to the mobile terminal for communication based

on one or more of the PA headroom feedback and the interference-based headroom

feedback.

44. A computer-readable medium, comprising:

code for causing a computer to determine a transmit PSD to be utilized by an
access terminal based at least in part on a combined PA headroom and interference
value received from the access terminal; and

code for causing a computer to communicate the transmit PSD to the access

terminal.

45.  An integrated circuit that executes computer-executable instructions for
power control and interference management in a wireless communication system, the
instructions comprising;:

receiving a PA headroom value from a terminal, the PA headroom value limited
by an interference value on a reverse link;

generating an assignment of resources for use by the terminal based on the PA
headroom value and the interference value; and

communicating the assignment of resources to the terminal on a forward link.

46. The integrated circuit of claim 45, wherein the instructions for generating
an assignment of resources include:

analyzing a level of communication quality with the terminal; and

determining whether to honor the interference value as a limitation on the PA
headroom value; and

generating an assignment of resources for use by the terminal based on the PA
headroom value and the determination of whether to honor the interference value as a

limitation thereon.



