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Provi sional Patent Application No. 60/894, 184, filed

March 9, 2007, titled Method and Apparatus to Enable

Low Over head Power Control Algorithm the disclosure

of which is hereby incorporated by reference herein.
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[0003] An electronic device may support one or more communication technologies
to transmit information to and receive information from other electronic devices. For
example, a wireless device may support wireless technologies such as WiMAX, WiFi,
and CDMA to communicate over airwaves with another device.

[0004] In a wireless device, the selection of a power level at which signals are
transmitted may be based on various factors. For example, when a signal is transmitted
at a higher transmission power, an associated receiving device may more readily recover
any data transmitted via that signal. However, transmitting at high power levels may
cause interference at neighboring wireless devices and may result in reduced battery life
for the transmitting device (e.g., for a mobile device).

[0005] In view of the above, various schemes have been developed in an attempt to
maintain an optimum balance between high quality transmissions and acceptable
transmit power levels. For example, the IEEE 802.16 standard describes a power

scheme where a subscriber station may determine transmit power for a reverse link



procedure. Under closed | oop power control, a base
station transmts power control nessages to the
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the transmt power |evel specified by these nessages.
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[0008] In some aspects, a wireless device such as a base station transmits power
control-related information that is vectorized based on one or more classification
factors. For example, the base station may send different information for different
quality of service classes, different assignments within a frame, different permutation
zonges, different channel differences, different locations of a wireless node, different
channel types, different other sector interference values, different assignment sizes, or
some combination of these classification factors. Another wireless device such as a
subscriber station that receives this vectorized information may use the information
associated with a particular classification factor or particular classification factors to
define the transmit power for a traffic flow (e.g., uplink traffic).

[0009] In some aspects, a base station monitors interference and transmits

information (e.g., NI values) relating to that observed interference to a subscriber station
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DESCRI PT ORI OF THE DRAW NGS [0012] These and ot her
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the detail ed description and the appended cl ai ns t hat
$tatidromvay aackniin diffeecnd caroiep anyoipginforenating basediverdefiferent quality of
service classes, different frame assignments, and so on.

[0011] In some aspects, a wireless device transmits a power control message to

another wireless device via an assignment message. For example, the power control

message may be sent via an uplink map of the assignment message.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] These and other sample aspects of the disclosure will be described in the
detailed description and the appended claims that follow, and in the accompanying
drawings, wherein:
[0013] FIG. 1 is a simplified diagram of several sample aspects of a communication

System;



[0013] FIG 1 is a sinplified diagramof severa
sanpl e aspects of a communi cati on system[0014] FIG 2

w0 200a/11158mchart of several sanpl e aspects of pRUEDS2008/056304
control operations; [0015] FIG 3 is a sinplified
bl ock di agram of several sanpl® conponents of a
connunication system [0016] FIG 4 is a flowhart of
several ngle aspects of operations that nay be
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control -related functionality as taught herein. [0023]
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features illustrated in the drawi ngs may not be drawn
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hardu Rl dotfidfre BdYprovide power control-related functionality as taught herein.

[0023] In accordance with common practice the various features illustrated in the

drawings may not be drawn to scale. Accordingly, the dimensions of the various

features may be arbitrarily expanded or reduced for clarity. In addition, some of the

drawings may be simplified for clarity. Thus, the drawings may not depict all of the

components of a given apparatus (e.g., device) or method. Finally, like reference

numerals may be used to denote like features throughout the specification and figures.

DETAILED DESCRIPTION
[0024] Various aspects of the disclosure are described below. It should be apparent
that the teachings herein may be embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed herein is merely representative.
Based on the teachings herein one skilled in the art should appreciate that an aspect

disclosed herein may be implemented independently of any other aspects and that two



specific structure, function, or both being disclosed
herein is nerely representative. Based on the
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vari ous ways. For exanple, an apparatus may be
PipPErRethesy agnects mpt browprkiyedid vigriget Wewsd figs crygnplgyan apparatus
nunber. of the aspects set forth herein. In additjion,
B3¢ Re AP gpIaiedon & Mg aay L&P@ﬁ%‘iﬁdé@m&anweﬁl 5" feifip ggpects set
be .practjced using ot her struct.ur functional it
eFiifty O ey, PRt Dnaie e b ety Gef pggdod may
&pﬁ{l F09 ug[ng%e? s%ct{l{é? ﬁﬁ%ﬁgr?ath‘? ,%?fstrﬂ‘l %Itehang ?ﬁr?cltignality in
Pt RerTores an aspect’ may conﬁ%lse at 1éast - one
QCL o ottt Gl Jf og obf i@ 'é%ﬂelc{sléétt fofth HBRiP UERARERore, an
the discussion that follows describes various
SNécmANE aPRASIRnk @RencAf ofa Whingl €ss system where a
subscri'ber station determnes a transmt power to be
[omes] f orFol [laR&AlGEh@PSsch.ah@ dRagsiofttRdtifollovay@iscidlits various
uplink (also referred to herein as a reverse link). It
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a frequency division duplex ("FDD') system )
dieP K Inforraation gr’om_lt;hg ’su‘tl@mbgrﬁytlon 116 over areverse link 118.

A subscriber station 122 is in communication with the antennas 106 and 108, where the
antennas 106 and 108 transmit information to the subscriber station 122 over a forward
link 126 and receive information from the subscriber station 122 over a reverse link 124.
In a frequency division duplex (“FDD”) system, communication links 118, 120, 124 and
126 may use different frequency for communication. For example, the forward link 120
and the reverse link 118 may use different frequencies.

[0027] Each group of antennas and/or the area in which they are designed to

communicate may be referred to as a sector of the base station. Thus, each antenna



126 may use different frequency for comrunication. For
exanple, the forward link 120 and the reverse link 118
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be performed by other types of conponents and
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so shoul d be appreC|ated that one or nore of the
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‘Iben appreciated, however, that these operations may be performed by other types of
components and may be performed using a different number of components. It also
should be appreciated that one or more of the operations described herein may not be
employed in a given implementation.

[0031] Referring initially to FIG. 2, as represented by block 202, at various points in
time a base station (e.g., a base station 302 of FIG. 3) monitors one or more conditions
that may impact uplink transmissions. For example, an interference controller 306 of
the base station 302 may determine whether any transmissions by neighboring wireless
devices have interfered with or may interfere with the reception of uplink transmissions

at the base station 302. Here, the base station 302 may allocate certain frequencies and

time slots for a subscriber station (e.g., a subscriber station 304) to transmit to the base



time a base station (e.g., a base station 302 of FIG
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[0038] f erla seme ¢asep.d4hs b@ﬁ@)@tafupn 302 may generate incremental information

that is based on one or more variations in conditions (e.g., interference variations) it
observes. For example, if the interference controller 306 detects an increase in
interference, the power controller 312 may generate an indication that instructs the
subscriber station 304 to incrementally increase transmit power. Conversely, if the
interference controller 306 detects a decrease in interference, the indication may instruct
the subscriber station 304 to incrementally decrease transmit power.

[0036] As will be described in more detail below in conjunction with FIG. 4, in
some aspects the information generated at block 204 may be vectorized based on

various classification factors (e.g., various conditions associated with the wireless
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various timnes. For exa ase station
gﬁyh&n§&§n1t the |nfornat|on at regular intervals,
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fie3Bpes, Thahake Qhther 30TRaSPER%NAT e $EBEmatn 2bloek 266 in various
times. [0038] The base station 302 may transmt the
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the transmtter 314 may send the information in a
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[0039] As represented by block 208, the subscriber station 302 (e.g., a receiver
component 318 of a transceiver 320) receives the information transmitted by the base
station 302 at block 206. As represented by block 210, the subscriber station 304 (e.g.,
a power controller component 322) may then use this received information to define
(e.g., specify or incrementally adjust) the transmit power of the subscriber station 304.
[0040] As mentioned above, the received information may comprise various vectors
of information each of which is associated with a particular set of classification factors.
In a similar manner, a traffic flow (e.g., a flow of traffic associated with a given
connection) of the subscriber station 304 may be associated with a particular set of

classification factors. Consequently, the power controller 322 may be configured to



[0039] As represented by bl ock 208, the subscriber
station 302 (e.g., a receiver conponent 318 of a

W@ e@ssesswver 320) receives the information traPGHU$10881056304
by the base station 302 at bl ock 206. As represented
by bl ock 210, the subscriber station 304 (e.g., a
power controller conponent 322) may then use this
received information to define (e.g., .specify or
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assification factors. Consequently, e power
FoRkiPhdvedr SBat@tibeloeoNf i gured todeterm ne which
vector of received information is associated with the
poade] cl aasome eadeh,ale fidstder s@tioRS04 ARy tehpidy 1 dge@boplsower
this end, the subscriber station 304 may include a
cduasisn ta datecraonpthe enhsB32 otvhad wikdasd fof ke splifietransmission. In these
classification factors associated with a given traffic
€dsowabblothel ¢ thosubichiber satami I d@G4mirGn the dpiee loop power equation
appropriate vector is identified, the subscriber ,
Brameisrs 19(he used/toupsbcutaitransadt pYwast In paree enlpoentaiéons this power
control the transmt power for that traffic flow
FOBaeN takss tgfame 95BQuationd  subscri ber station 304 may
enpl oy an open | oop power equation to determ ne the
transmt power it wll use for an uplink transm ssion.

In thgs t QcC he.subscribe ation

304 dgfg%%1§§s+P@é1@%éwh$%%EW%S%E$w@aﬁéﬁﬁﬁﬁ- a8met ers (1)
to be used to calculate transmt power. In sone

i npl enentations this power equation takes the form of

oM | Oy brief de§crk-sot1"6an %e"’pal}utmétel%%@%h&(dﬁ) 1 fol kS @lis B transmit
perSs + O fset BS perSs (1) [0042] brief description

powipchnd abmins dBh. Balahé eiward RIK 6 1os8(d.8, 4N&timate of the
transmt power spectral density in dBm L is the

pahwasy ¢/Nds apatderlteoesist offget,foathe 8sltétomtaling sdhbmegakl) the
loss). CNis a carrier-to-noise offset for the

sedatat mddd athmMBEE céte)reN]ie ag estirhdted sedragt maver level in dBm of noise
modul ation/ FEC rate). NI is an estimted average power
hed/sferferengBm the bassi gdioand isthercpetitomgatede. gt Her thaseected
station. Ris the repetition rate (e.g., for the )
gedplatiegyFEC rate). Offset’ SS.ss 1s an offset parameter provided by the subscriber
station 304 (e.g., adjusted depending on the errors seen by the subscriber station 304).
Offset_BS,.ss is an offset parameter maintained at the subscriber station 304 that is
based on information provided by the base station 302. For example, an Offset BS,ciss
value may represent the accumulation of all power control commands collected by the
subscriber station 304 in conjunction with the receipt of various power control messages
(e.g., as defined by the IEEE 802.16 standard). As will be discussed in more detail

below, this offset parameter may be based, at least in part, on information received at

block 208.



nodul ati on/ FEC rate). O fset SS perss is an of fset
paranet er provi ded by the subscriber station 304
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subscri ber station 304). Ofset BSperss is an offset
parameter maintained at the sd®scriber station 304
that is based on information provided by the base
station 302. For exanple, an O fset BS perss val ue may
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subscri ber station 304 may recalculate the transmt

BOVAI intflememetion, thd REEbtden 30 PAWLHerfoRmtdnelor RES afithese
fromthe base station 302. [0044] Referring now to
6pdEatichs oaavepateddpsisatooasanifiatthd besc bason 302aMmag reddate

may performto provide vectorized information will now
bectatemd nifoodation winnevetat ddtects 4 marzatiopph gdérference. In this case, the
i mpl ementati on, the base station 302 will performone
piocedire msy be hiagitedap eprae MPABCIGA PEcveripbappriateisirem brgig
exanpl e, the base station 302 may generate vectori zed
PrfUPTAteHcratey Br sane iy @perdationy & bast Hatipth 302 may generate

I TRGHIR HERHIPS (o BURAES (e bisey HoMBhoK PiRF 1
RESPE4B: LEFRCeb BRI o 30Ty bl senes e
ygﬁ&%&haﬁgnhakgfnation every tinme it transmts data
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., every ftrame) or expects to receive data. In

] € MQdh RN d hh& P AR s @htidB @%a)g%ﬁ)gl](ﬂ%%%f ettoY-related

generate the vectorized information. |

HESYn 2010 8 ¢h 22 ROMR1oriz B8 bARE ©n Dha bl ABrSEldssTRMiBH Qtd#E For example,
power control-related information that is vectorized

thadedrfernanebsotvedbsaraiiaasbtinedtwitnofcatdssifisatidrofactor (e.g., one
exanple, the interference observed for traffic
pesutitehedne) iy ondiffetcas thah itleainicoferdnae bsered. fgr trafic@ssociated
pernmutati on zone) may be different than the
withenétbeedlesifbten fastoriog., & diffdrens pagsweiiert zane). The base station

302 may thus provide vectorized indications of interference, each of which corresponds
to the interference associated with a different one of the classification factors. In this
way, a subscriber station whose transmissions are associated with a particular
classification factor, may adjust its transmit power based on a received indication of
interference that is specific to that classification factor. Thus, this approach may
provide more effective power control as opposed to, for example, an approach that uses
a single indication of interference that relates to all interference observed at a base
station.

[0046] Accordingly, as represented by block 402, the base station 302 (e.g., the

classifier 316) identifies the classification factors associated with different wireless



wi th anot her classification factor (e.g., a different
pernmutati on zone). The base station 302 may thus
w@e@siitkssect ori zed i ndi cations of interferenckCT/E82008/056304
of which corresponds to the interference associ ated
with a different one of the cldssification factors. In
this way, a subscriber station whose transm ssions are
associated with a particular classification factor,.
HaicAlgvede g e Howntaf e sawerthpedeghadled hydbebyasstation 302).
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the flows that are currently being handl ed by the base
Seadrd @il BO2iscusSicih tanassi fi cation factors may i ncl ude,
for exanple, a quality of service class associ ated
Q0] a tinadme cadek dw, baae ftadore3 Esmbgneeorzefioformatisrabdsed on
flow, a pernutation zone assigned to a traffic flow,
girdrtnef scdvité elrssas ebo dtis endnihreadl@sdicnd temay lkemboscat quatity of
of a wreless node, the type of channel provided by a
sqraice ((QaS depmpeneat 3xebeioidentiics(¢.ar dpléresr daterinings)dhe quality
node,. or. an assi.gnnent size assqciated with a traffic
ol Sy icERlaticnsspriaisd vidciprenifratfic flovwdi ¢ prraetnplamenfptions a
cases the hase st%ti on_ 30
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class may relate td, for exanple, a certain |leve

HiffeRdh® RREAC MewAcRAMiddoUkatic had QNEY traffRl) nRX AP GiffcRHe
traffic flow (e.g., voice traffic) may have rel atively

tirsughpul @feiRayentequi rement s whil e another traffic flow
(e.g., best effort traffic such as email and web

048k i nghherabyvaratctdranatos skhiemstmayche dsad gocyxample, where it is
requirements. Simlarly, different traffic flows '
(esigble to peparntely afifusiciransonitaneaicn farrdafféricnt) tratfiy fllows @ssociated with
di fferent

these different quality of service classes. For example, some quality of service classes
may be more adversely affected by interference than other classes. In addition, the
traffic associated with different quality of service classes may experience different
levels of interference. Hence, as discussed below, the base station 302 may separately
acquire information (e.g., interference information) associated with the different quality
of service classes to provide information that is vectorized (e.g., different NI values)
according to the difference classes. Upon receipt of this vectorized information, the

subscriber station 304 may select the appropriate information vector to adjust the

transmit power for traffic associated with a particular quality of service class.



t hroughput requirenments. [0048] The above
vectori zation schene may be used, for exanple, where
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for different traffic flows associated with these
different quality of service éFasses. For exanple,
sone quality of service classes may be nore adversely
affected by interference than other classes.
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Exeande, asgiigrirating floesphbthetper®@8titivhaond. denti fies (e.g.,
defines or determi nes) the frame assignnents
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606, and 608 relate to different subsets of the
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zones (e.g., including permutation zones) nay be
951 hed Thes wickarizatien sibemicanay treassodirforexaammde, twhere it redasirable to

zones may be used for vectorization as taught herein.
ssparptely adjust transmit power for different traffic flows associated with these

different frame assignments. For example, traffic flows associated with some frame
assignments may be more adversely affected by interference than traffic flows
associated with other frame assignments. In addition, the traffic associated with
different frame assignments may experience different levels of interference (e.g., due to
interference from frequency division duplexed control channels). Hence, the base
station 302 may separately acquire information (e.g., interference information)
associated with the different frame assignments to provide information that is vectorized
(e.g., different NI values) according to the different frame assignments. Upon receipt of

this vectorized information, the subscriber station 304 may select the appropriate



zones may be based on, for exanple, one or nore of a
time dinmension (e.g., tineslots), a frequency
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(e.g., position), and code a dinension (e.qg.,
communi cation coding). [0051] 1¥his vectorization
schene nmay be used, for exanple, where it is desirable
to separately adjust transmt power for different )
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i nformati on, the subscriber station 304 may sel ect the
ppprutgionabedsn fSpeondicilln avelt usagetod seldihmmncls (e $@Hpeimutation
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zones. ecifically, a usage of sub-channe

Geld8Gidhil efettn®d 700 andaRed TR 2 ctidridgfdnned for a
downlink ("DL") portion of the frame 700, while a

sy] al TuRadevoiccssiradbidsshens nhaydSEEd der exiingile, avhezol s
704 is defined for an uplink ("UL") portion of the
flesaable 70 Sepatdtelg dukdrdsmagpmec fatdderehataffroflbivplagsociated with
pernut ati ons zones may be defined within the frame 700
thesqdiffefont peintutasiongongsother ekample, tuiftio flods (pes comrad) associated
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with some permutation zones may be more adversely affected by interference than
traffic flows (e.g., data) associated with other permutation zones. In addition, the
interference observed in one permutation zone may be different than the interference
observed in another permutation zone. Hence, the base station 302 may separately
acquire information (e.g., interference information) associated with the different
permutation zones to provide information that is vectorized (e.g., different NI values)
according to the different permutation zones. Upon receipt of this vectorized

information, the subscriber station 304 may select the appropriate information vector to

adjust the transmit power for traffic associated with a particular permutation zone.



addition, other types of pernutation zones (e.g., an
opti onal PUSC) or other zones such as a ranging
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zone may be defined within the frane 700 and used for
vectorization. [0054] The aboVé& vectorization scheme
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vectori zation scheme may be used, for exanple, where
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for different traffic flows to and/or fromthe
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relatively large power offset value may be associated with a larger channel difference.
[0058] In some cases the base station 302 may vectorize information based on
location information. For example, a location component 340 may identify the location
of a wireless node associated with a particular traffic flow. Such a vectorization scheme
may be used, for example, where it is desirable to separately adjust transmit power for
different traffic flows to and/or from wireless nodes at different locations. For example,

a first wireless node that is located in a high congestion area (e.g., an apartment

building) may be controlled in a different manner than a second wireless node that is



conpensate for uplink interference, the transmt power
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transmit power for those channels than for other types of control channels (e.g., a CQI
channel). Thus, the base station 302 may provide information that is vectorized (e.g.,
different NI or power offset values) according to the different channel types. For
example, separate NI values may be provided for the acknowledgement, CQI, ranging,
and data channels.

[0061] In some cases the base station 302 may vectorize information based on other
sector interference. For example, an other sector interference component 344 may
identify other sector interference associated with different wireless nodes and/or traffic
flows. Here, other sector interference may relate to interference a given node receives

from another sector or causes at another sector. As an example of the latter case, when
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may increase the transmt power of a second subscri ber
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[0063] Referring again to FIG. 4, at blocks 404 - 410 the base station 302 obtains

(e.g., generates or acquires) information and generates vectorized information that is
based on the acquired information. Specifically, blocks 404 and 406 relate to obtaining
interference information and generating vectorized interference indications based on
that obtained information. Similarly, blocks 408 and 410 relate to obtaining information
for defining power offsets and generating vectorized power adjustments offset
commands based on that obtained information. In various embodiments, a base station
may perform cither or both of these sets of operations.

[0064] Referring initially to blocks 404 and 406, as represented by block 404 the

interference controller 306 obtains interference information associated with various



[0062] In sonme cases the base station 302 nmay
vectorize informati on based on assignnent size. Here,
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relating to, for exanple, the frame assignnents

descri bed above. For exanple, 14n assignnent size may

relate to the nunber of frequency tones designated by

aé&jven assignment. The vectorization schene my thus
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size. [0063] Referring again to FIG 4, at bl ocks 404
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gléq{@rrg}qe ﬁ@nty%lar k% My t%malgaljl%g%%mnge gtppgtion for each traffic
ommands based an.that obtained information. In. .
D a1 €S eRbeh e osm o R UK SorTeghpgiys 5L S o sptifge factors
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ahdricl istesfelcher. ePdr@RAmpIk, dthativdnnddaiif igGBe bR station 302 may
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mam tiean coetigue mpaitwhgdn datermaimeiwhsthed dieee & aoy vamgtions in the
magnitude of the observed interference relative to the value of the baseline level. This
variation in interference may then be used at block 406 to define an incremental
interference indication.

[0067] As represented by block 406, the base station 302 may generate vectorized
interference-related indications to be sent to the subscriber station 304. For example,
the interference controller 306 may generate several NI values, each of which is
associated with a different one of the sets of classification factors. Here, each NI value
may be generated based on the interference information obtained at block 304 that is

associated with the corresponding set of classification factors. As mentioned above, in

some cases the interference controller 306 may generate an indication that specifies an
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the classification factor(s) associated with various
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interference relative to the value of the baseline
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at bl ock 406 to define an increnental interference
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bscr.i ber i on 304 or exa the interfere ce
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of" {Chtion factors. Here, each NI val ue may be
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nment1 oned above, in sone cas€s the interference
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speci fies anincrenental change relative to the | ast

txthpdata O fabRtor Wwasrrgetivarthitele Qibstriieabiaen BO4 ases to define the
basel i ne value. [0068] Here, it should be appreciated
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i ndi cation or nmessage taught herein) may be dependent
ogssagestingy be basad on thecectagized information obtained at block 408 such that

different messages (e.g., offset values) correspond to different sets of classification
factors. For example, the C/N table for each packet format supported by the system
may include separate entries for different quality of service classes (e.g., to target
different terminations), different frame assignments, different channels differences (e.g.,
to limit interference to nearby sectors), different interference observed at the base
station 302, different assignment sizes (e.g., to meet maximum power constraints), and
SO on.

[0071] As represented by block 412, the base station 302 transmits the vectorized
information to the subscriber station 304 (e.g., via one or more messages). Such a

message may take various forms. In some implementations, the message may comprise
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uni cast message specifically directed to the
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unicast power control message). For example, in this case the base station 302 may
transmit the corresponding connection identifier (“CID”) in one periodic message
instead of two periodic messages.

[0075] Power savings also may be achieved in some implementations through the
use of a compressed power control message. For example, rather than using a full-sized
CID (e.g., 16 bits), a technique may be employed whereby the wireless devices in a
system uniquely identify one another through the use of reduced CIDs (e.g., 7 bits). In
some implementations this technique may be used for a power control message that is
transmitted independently of other messages that provide a CID (in some cases these

other messages also may employ a reduced CID). In some implementations this



power control nessage. In sone inplenentations a
non- power - speci fi c nessage nay be used to send a power

W@ vBnes80 ndi cati on al ong with ot her infornatiRCT/USIN8/056304
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ot her messages that provide a CID (in sone cases these
indication selector 326 that identifies the received interference indication vector that is
associated with the classification factor(s) identified at block 504 (i.e., the classification
factor set associated with the traffic flow). Similarly, the subscriber station 304 may
include a power offset selector 328 that identifies the received power control message
vector (e.g., power adjustment offset value) that is associated with the classification
factor(s) identified at block 504 (i.e., the classification factor set associated with the
traffic flow).

[0079] As represented by block 508, the power controller 322 defines the transmit
power (e.g., the power spectral density) for the traffic flow using the vector identified at

block 506. A transmitter 330 of the subscriber station 304 may thus transmit

information (e.g., for a corresponding traffic flow) based on a power spectral density
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power control nessage as di scussed above. [0076]
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factor set associated with the traffic flow. [0079]
AsltipdpoesENMIMO’ D yyditock 508, the power controller 322
defines the transmt power (e.g., the power spectra

E982] t y)A MIM® lypstem sfrplaysdtipla éVngransaitvetenoas and multiple (V)

identified at
receive antennas for data transmission. A MIMO channel formed by the Ny transmit

and N receive antennas may be decomposed into Ns independent channels, which are
also referred to as spatial channels, where Ng < min{Ny, Nz}. Each of the Ny
independent channels corresponds to a dimension. The MIMO system may provide
improved performance (e.g., higher throughput and/or greater reliability) if the
additional dimensionalities created by the multiple transmit and receive antennas are
utilized.

[0083] A MIMO system may support time division duplex (“TDD”) and frequency
division duplex (“FDD”). In a TDD system, the forward and reverse link transmissions

are on the same frequency region so that the reciprocity principle allows the estimation
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densi tydefined at bl ock 508. These operations may thus
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taramsmibss dlodesa strcantyas provwked drcame datevenrse 9172 trkstraffhat (“TX”)
forward Iink (or downlink) refers to the comuni cation
fatppracessar e base stations to the terminals, and the

reverse link (or uplink) refers to the comuni cation
[00RR £ dsome 2ansein ??éhéiata@trﬁﬁ@ InFasmatieh Q¥sRA ICSPRftye transmit
connunl hed vi a

SRR ISY H%j'ﬁ aRosgeor A £ ?%fagb'? S RgiCHti es e tffic data for
Rﬂck}da% grte%nrhr%lﬁgpﬁ (gnyas pargf:l%l g{ln(%\ﬁ;}er%l% getr%gcfﬁq {“or %a%hata gtrearn to
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ransm ssion. A M MO channel formed by the NT transmt
g6 NR MacRbUss &1k BINas, GRY s@&r@ﬁﬁ%@%ﬁf{‘plb%%ﬂ%ﬁ pilot data

|ndependent channels, which are also referred to as
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nae

pendent channels corresponds to a dinension. The
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transmt and receive antennas are '

modulated (i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK,
QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each data stream may be
determined by instructions performed by a processor 930. A data memory 932 may
store program code, data, and other information used by the processor 930 or other
components of the device 910.

[0087] The modulation symbols for all data streams are then provided to a TX
MIMO processor 920, which may further process the modulation symbols (e.g., for
OFDM). The TX MIMO processor 920 then provides Ny modulation symbol streams to

Ny transceivers (“XCVR”) 922A through 922T. In certain embodiments, the TX MIMO



utilized. [0083] A M MO system nay support tine
di vision duplex ("TDD') and frequency division duplex
W@ 200BDI2580 | n a TDD system the forward and r evRCHES10081656304
transm ssions are on the sanme frequency region so that
the reciprocity principle alléhs the estinmationof the
forward |ink channel fromthe reverse |ink channel.
Thi s enabl es an access point to extract transmt
PSPPI 4R igabaanbiPrifee veighkrtel thei syrbtser thadatd greams and to
nt ennas .are avail abl t .the access point. [0084] The
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StR OV cinb M, SH &R P HOnal Mrohard €N &§ 923 through 922T
traffic data for a nunber of data streans is provided
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processor 914. [0085] In sone aspects, each data
BXO88pm it the dnded 930e cheavamsméted es@idited/ eghalamsntdeived by Ny
antenna. The TX data processor 914 formats, codes, and
anftmral 4V shrohgh 9528 fndcthd agcaivied signalciiond ateh stterariS2 is provided
based on a particul ar coding schene selected for that
at EESRAcHER RS CiyPIV K§ R0 &égAdbnoagh PHHR 6 EachHeansededs 954
data.for each data stream may be nmultiplexed wth
BRNAHONg &¢-8 -+ (PRGBSt AhENVHIFaRYCIthha IesPEtve dereayed signal,
ypi cal.ly a _known .da attern that i rocessed i.n a
S e aBr SR W B Pkl b B BBl S oS s ki fples o
e;thg%te %henrpanq&%i% S ongﬁ.ngg mul ti pl exed pil ot
By G d e o “EhE PRSP m i s then nodul at ed
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The data rate, coding, and nodul ation for "‘each data
BloceRMeTB3hnR{1cd8 bRIVIdd TR A dRYectadSs ki B1 seREMP EThORKEFhtPyrocessor
a processor 930. A data nenory 932 may store program
ealithen daadulatesl detriateal &l afidaddodds daskdetbyted Bmbol stream to
processor 930 or other
recover the traffic data for the data stream. The processing by the RX data processor

960 is complementary to that performed by the TX MIMO processor 920 and the TX
data processor 914 at the device 910.

[0091] A processor 970 periodically determines which pre-coding matrix to use
(discussed below). The processor 970 formulates a reverse link message comprising a
matrix index portion and a rank value portion. A data memory 972 may store program
code, data, and other information used by the processor 970 or other components of the
device 950.

[0092] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message 1s then processed by a TX data processor 938, which also receives traffic data

for a number of data streams from a data source 936, modulated by a modulator 980,



conponents of the device 910. [0087] The nodul ati on

synbols for all data streans are then provided to a TX
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924T, respectively. [0089] At the device 950, the
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Extontodandssaget enna 952 is provided to a respective
transcei ver ("XCVR') 954A through 954R. Each
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and downconverts) a respective received signal,

ol PEC] CHOEPONPIHS &@hmrtf@rehwegucgﬁtml aperaipByasdaug irpteis | For

and further processes the sanples to pravide a
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processor 920 and the TX data processor 914 at the

bepiodRled b9 .a idOddmporpho das 2RimpPléla fiaglc peb@adihgy/component may
deternmi nes which pre-coding matrix to use (discussed
peivalthe Tinetiprabicesstoe p&wer dontmlitatmmncat Pvaadskee piondssor 930 and
message conprising a

a single processing component may provide the functionality of the power control
component 992 and the processor 970.

[0095] The teachings herein may be incorporated into (e.g., implemented within or
performed by) a variety of apparatuses (e.g., devices). For example, some wireless
devices may be configured or referred to as a Base Station (“BS*), an access point
(“AP”), NodeB, Radio Network Controller (“RNC*), eNodeB, Base Station Controller
(“BSC*), Base Transceiver Station (“BTS*), Transceiver Function (“TF*), Radio Router,
Radio Transceiver, Basic Service Set (“BSS*), Extended Service Set (“ESS*), Radio
Base Station (“RBS*), or some other terminology. Other wireless devices (e.g.,

wireless terminals) may be referred to as subscriber stations. A subscriber station also

may be known as a subscriber unit, a mobile station, a remote station, a remote terminal,



matri x index portion and a rank value portion. A data
menory 972 may store program code, data, and other
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conponents of the device 950. 50092] The reverse |ink
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exanpl e,” a single processing conponent may provide the

bR le N @nrhniOdtioch NP WRErdeily, 't aRERRARBIM AP aBiRtnother
the processor 930 and a single processing conponent

day ey, OWiFher WINAX efadbn )ty adfest e neovek of srhe other
conmponent 992 and the processor 970.

functionality.

[0097] A wireless device may communicate via one or more wireless
communication links that are based on or otherwise support any suitable wircless
communication technology. For example, in some aspects a wireless device may
associate with a network. In some aspects the network may comprise a local area
network or a wide area network. A wireless device may support or otherwise use one or
more of a variety of wireless communication technologies, protocols, or standards such
as, for example, CDMA, TDMA, OFDM, OFDMA, WiMAX, and Wi-Fi. Similarly, a
wireless device may support or otherwise use one or more of a variety of corresponding
modulation or multiplexing schemes. A wireless device may thus include appropriate

components (e.g., air interfaces) to establish and communicate via one or more wireless

communication links using the above or other wireless communication technologies.
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nore aspects taught herein may be incorporated into a
phorrdepentgd u51gg ar q:mnmle ghlsagt aqrorideret ongtes HROYS igegrated circuits
corrputer%é aptop), a portable comrunication
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spects rlse ‘an acce

AeMide %né Br fhore Ro&AEd hhAhay ¥rtrin o&r or' YR ﬁﬁcfﬁﬁélons described
poi nt) for a communi cation system Such an access

S GAHRY O VhidSus ffFcse KRB LNpl6,ANNES tdeHtifind MEarRr1002, an
to a network (e.g., a wide area network such as the

htganieat loodtich idedti flngrmdaat WoOX br ¥ cRisdfivdtiodda@sr identifying means
wi rel ess communi cation |ink. Accordingly, the access

02 mey nrayespmabﬂoefoaremrhphe e vlasefi¢eld 1g. as discM¥sefhein. An

W MAX station) to access the network or sone ot her

fidgréarensy amﬁotryatlon obtaining means 1004 or 1204 may correspond to, for example,
the interference controller 306 as discussed herein. An indication generating means
1006 or 1206 may correspond to, for example, the interference controller 306 as
discussed herein. A transmitting means 1008, 1208, 1406, or 1604 may correspond to,
for example, the transmitter 314 as discussed herein. A receiving means 1102, 1302,
1502, or 1702 may correspond to, for example, the receiver 318 as discussed herein. A
QoS identifying means 1104, an assignment location identifying means 1304, or a
classification factor identifying means 1504 may correspond to, for example, the
classifier 324 as discussed herein. An indication selecting means 1106 or 1306 may

correspond to, for example, the interference indication selector 326 as discussed herein.

A transmit power defining means 1108, 1308, or 1704, or a transmit power adjusting
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herein, an in egrated citcult may I ncl ude a processor,
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nP QS i dentlfglng means 1002, an
[0010 ] Those of skill would further appreciate that any of the various illustrative

logical blocks, modules, processors, means, circuits, and algorithm steps described in
connection with the aspects disclosed herein may be implemented as electronic
hardware (e.g., a digital implementation, an analog implementation, or a combination of
the two, which may be designed using source coding or some other technique), various
forms of program or design code incorporating instructions (which may be referred to
herein, for convenience, as “software” or a “software module”), or combinations of
both. To clearly illustrate this interchangeability of hardware and software, various
illustrative components, blocks, modules, circuits, and steps have been described above

generally in terms of their functionality. Whether such functionality is implemented as
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understand that information and signals nay
[00104] It is understood that any specific order or hierarchy of steps in any disclosed

process is an example of a sample approach. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

[00105] In one or more exemplary embodiments, the functions described may be
implemented in hardware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored on or transmitted over as one or

more instructions or code on a computer-readable medium. Computer-readable media
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ﬁt&ﬁ@éﬁégﬁﬁdﬁt&fa g&&sHHE rﬁé%tt@tlb BYo LI AEAléd) ar hﬂ'&%tﬁé&hécﬁﬁﬁ that can
( may be referred to herein, for conveni ence,
bsafcdwacaty of stére desitddymberansbidk én Jhe fofm 601HRIr@ione 66 dzﬁﬁ
both. To clearly illustrate this interchangeability of
ktarctiwes endathatt chafbewacessedigrd aumsputdrl UbEa, ahy vennection is properly
conponents, bl ocks, nodules, circuits, and steps have
tremed deswputbettadiddy medamer Bdrl exainplet dithesadfward s transmitted from a
functionality. Wether such functionality is

PaptiEmanY R dorzpsheiremaicsowice 3oing wapexialeqsbld Sbermpticchkle, twisted
partlcular appl i cation and de5|§£ constraints i nposed

Bﬁ;}r tdze aéwsatﬂpiré%ﬂeﬁ%) er wircgsys ehnalogies ssh 25 HiTEsre ﬁ%dlo and
BT Aierdpr G FEfe (i 0Bt -%ﬁr@ﬁ@%gt Pl S¥ictess

d ..
e R
{nggrla%?‘] DibR %%8( sk leﬁltsécl %é‘t&‘h; ﬁlb g@ a%?éils? t@ﬁj< sI’ase]hdltsrh optical

cl rcui onnecti on

8P, ecﬁé@al %1%&'11@ rd (D! ﬂo%ﬁ'ydlggaﬂdm{l @%&%@@h&‘ﬂe@éﬁg uRdially

performed by an integrated circult C'), an access

teprdiuda tata PHagBiANG OSBilP@kdtreprbbgee! cﬁtd@&tw@ﬂ%ﬂh&@se@s
general purpose processor, a digital signal processor

CB&B)natiams ¢ffapd blisatkisbould pBoibtieclididdegittdn et wopeofl domputer-
(ASIC), a field progranmabl e gate array (FPGA) or

ohighle predgr dmswabineryl, aghoulddeiapprecicslch®taccogmpueraeadable medium
transistor logic, discrete hardware conponents,

etae bt implgnepisdpo nlenststabbmpnmater@mgmmm@ct mechani cal

onents or,
[00 The'previous description of the disclosed aspects is provided to enable any

person skilled in the art to make or use the present disclosure. Various modifications to
these aspects will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other aspects without departing from the
scope of the disclosure. Thus, the present disclosure is not intended to be limited to the
aspects shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



any conbi nation thereof designed to performthe
functions descri bed herein, and nay execute codes or
WO a@Bnwssd ons that reside within the IC out siRPEr/o8200$1¢56304

IC, or both. A general purpose processor nay be a

m croprocessor, but in the al 88rnative, the processor

may be any conventional processor, controller,

m crocontroller, or state machi ne. A processor my

WHATYS GLAgMERASed as a conbination of conputing
devices, e.g., a conbination of a DSP and a
nicroprocessor a plurality of mcroprocessors, one or
nore m cropro 0 n con ction.with a DSP

or and ot nrmEneh Sk SaRER R Mt Tigh R CSinprising
g?gg;ﬁiltcg@\gn%g %Efcl%ﬁy %éa%?fbig §chwgg 8§§se§° £ss961§tre§'i‘ %@%’dlfaf&cnt traffic
ggple approach. Based upon deS|gn preferences it is
nderstood that the specific order or hierarchy of

St epsobtRintMEinRIRERSS BiFolMBiioR @ sdoBRkJIAMEE the\ifté Bnt traffic flows;
remai ning wthin the scope of the present disclosure.

The agarimRRWife¢ciEhiiostios aif iBeribres@Tor Bk effnts blitye service

various steps in a sanple order, and are not neant to
blesses hasee dn e dth@nspetdrfarencoiermaionhawdt ar chy

presented. [00105] In one or nore exenplary
enbodiramsmitingtthediffigrant indnstideselihtseldromay adseciated with the different
i mpl emented in hardware, software, firmwvare, or any

geattty pabtaroec lewelseof . | f i npl emented in software, the
functions may be stored on or transmtted over as one

or nore instructions or code on a conputer-readable

medi u uter-re di ai ncl. udes. bot ut er

stor 2o e G EB i c‘g(FFTSHl C%%ﬁem Frg ek comprise
1 anralnperfere evalu ft Snt reaIlO rc r{PUt er program

PR pITace” o ah St ARPPA QPB?VaVa i, may be any

avai | abl e nedi a that can be accessed by a conputer. By

way of exanple, and not |limtation, such

conpuger-r ?ﬁé’ﬁll%‘m%d%?@laﬁn B hERIPECR $ndféMon %@Ate@e“’éig@
EEPROM CD- ROM menory, registers, or other

edthpieseb am&lferﬁ&@ﬂaﬂterfeﬁﬁmu& di sk storage or other
magneti c storage devices, or any other nmediumthat can

be used to carry or store desired programcode in the
formof instructions or data structures and that can

be acéesselhbpethodmfplairer], fulthsogoraprysicoidaetlyingrdifferent
properly terned a conputer-readabl e medium For

elrsorfitagion ifgctark esseeiftedarith the diffaens iaffiedows,orhezein:

website, server, or other renote source usmg1 o
coaxi Hic difipprs classiisptigzplepiorcemnsise ghlegst@ge of the group consisting

of: different assignments within a frame, different permutation zones, different channel
differences, different locations of a wireless node, different channel types, different
other sector interference values, and different assignment sizes; and

the different indications of interference are further generated based on the

identified different classification factors.

5. The method of claim 4, wherein the different channel types comprise at
least two of the group consisting of: an acknowledgement channel, a CQI feedback

channel, and a ranging channel.



pair, digital subscriber line (DSL), or wreless
technol ogi es such as infrared, radi o, and m crowave,

W@ b@a/112580 coaxi al cable, fiber optic cable, twGI/Es008/056304
pair, DSL, or wreless technol ogies such as infrared,
radi o, and mcrowave are incl88ed in the definition of
medi um Di sk and disc, as used herein, includes
conpact disc (CD), laser disc, optical disc, digital
versatile disc (DVD), floppy disk and blu-ray disc
wher e di sks, usual |y .reproduce data magnetically, ile
di scs®r eprieﬁ@gﬁ@gtoé C@g‘?i“c‘é(ﬁﬁ?l € RO zoned defm wireless
Conbi nat i ons of the ove should al so be included .. .
oen A poaiSusetd RRTeR Fehfafiun Rt ors e dimension,

. £ 0 . C e .
ﬁgﬁ%%%%9?¢%%§§b¥%gﬁggFﬁﬁgﬁéy&gglgﬁ%?@%%%‘Eh i n any
sui t abl e conput er - program product. [00106] The
previ ous description of the disclosed aspects is
provi ded t oheRRMoa oERMIRA! $ABrciKiht iiRHcdtidng BEindferdn@e arc
make or use the present disclosure. Various
Rthnfittedt b @Rfattandsbgee. aspects will be readily
apparent to those skilled in the art, and the generic
princi ples defined herein may be applied to other
aspects wi thout departing fromthe scope of the
di scl 8sur eThdhgthodtofielapndswheredi the oy dowsscamaptrise uplink traffic
intended to be limted to the aspects shown herein but
flews.o be accorded the wi dest scope consistent with the

princi ples and novel features disclosed herein. WHAT | S
CLAIMED IS: 1. A nmethod of power control for a

wirelgss c nji.cati.on, conprising:,.j.dentifyi .

i £ 1 event GUAITIpASH CBlp; BBoreim R dU el sl ivypreigssociated
%h f%%ent traffic flows; obtaining interference

I'n

rﬁgPy§ m%?@ Sated with the different traffic

flows; generating different indications of
interference for the different quality of service

cl asseg baggdpphtatul $o: 4Rk BEHrdI B EHRIKD 9&%1rnunication,

information; and transmtting the differen

tapeatd.ons of interference associated with the

different quality of service levels. 2. The nethod of

cl ai mu tlassthi@r@hfiglilé to RidheHtditiarsniodualitit @rstai@nidasses associated

conprise noise and interference val ues for an open
ith plififovmtrtradfo dowsn.

an interference controller configured to obtain interference information
associated with the different traffic flows, and generate different indications of
interference for the different quality of service classes based on the obtained
interference information; and

a transmitter configured to transmit the different indications of interference

associated with the different quality of service levels.

11. The apparatus of claim 10, wherein the indications of interference

comprise noise and interference values for an open loop power equation.

12. The apparatus of claim 10, wherein:



3. The nmethod of claim11, wherein each indication of
interference conprises an increnental interference

W@ 2008812540 The nmet hod of claim 1, further conpPCEUS08/056304
identifying different classification factors
associated with the different3%raffic flows, wherein:
the different classification factors conprise at |east
one of the group consisting of: different assignments
wi t hi thegl afsm%ﬁﬁls fwﬁtbw%ﬂgmﬁ%mwﬁvéﬁfez%ééam@m@rféﬁprs
channel dlfL rences fferent |ocations of a wreless
msagated wrthdhe ditcgen trakic P¥es, different other sector
interfer di fferent sizes; . .
and t 1 e rF‘ét R e Ppn TR af By SPERC o g T éonsistng
B .rdhl?e?%ntgg Iﬁgw}#ﬁﬁleadfr%ﬂ %cﬂ&etlegtef%ﬁ—ré;{ﬂaﬁgn ?61{ ec&%ttent channel

assl |ca ors

Wi%?e%:(c@s Hﬁ?er@ﬂtfl(ﬁc%'ilsﬂst of@@ﬁ@l%és ol ec‘ﬁff% aﬁgeﬁ%%ése&%rent

he group consisting of: an ac
&thanaelor 1ﬁet@end‘ee@m%§%d(‘d‘ﬁ&€§ﬂ ass@ﬁﬁﬁeﬁ’t s'iz%@gdn'dg
channel . 6. The method of claim4, wherein the
per nuthatihierfeasesontiefiemie fivktice kesteur&bUicaerattl tho dlfdrans
based on at | east one of the group consisting of: a
tndivationsarisiccsenee based)ue teyidehtifiedsidi herentecl sypdicetion factors.
di mensi on, and a code dinension. 7. The nethod of
claim1, wherein the indications of interference are
transmtted via unicast nessages. 8. The nethod of
clai m3, whbe é@mfatthfeoﬁqlfaﬂf 1% wiheesis thedrappmiist isplurther configured
traffic flows. 9. The nmethod of claim1l, wherein the
i ramsmilrihe indigatipps qf IB(RECEANES HEIBIRHTBYS BN di f f er ent
connections. 10. An apparatus for power control in a
wi rel ess comruni cati on, conprising a classifier

crass Bt SsThEm RIS gl (€ APl HE e PhySERbER uptnk

ﬁg&giiggence controller configured to obtaln
r

Interferéence information
15. An apparatus for power control in a wireless communication,
comprising:

means for identifying different quality of service classes associated with
different traffic flows;

means for obtaining interference information associated with the different traffic
flows;

means for generating different indications of interference for the different
quality of service classes based on the obtained interference information; and

means for transmitting the different indications of interference associated with

the different quality of service levels.

16. The apparatus of claim 15, wherein the indications of interference

comprise noise and interference values for an open loop power equation.



associated with the different traffic flows, and
generate different indications of interference for the
walpdoBarxssi qual ity of service classes based onP@hES2008/056304
obtained interference information; and a transmtter
configured to transmt the diPferent indications of
interference associated with the different quality of
service levels. 11. The apparatus of claim 10, wherein
the i hbi cal homrpagttus ¢ft d4ifete NI mpri se noi se and

S RAT EarSO? B Rl ARk PRapic
is. furt.her nfigured to identify different
8WB§@?@E§§??§W%kgEW@rS associated with the different
traffjc f X J: r i.ficati C S -
ot U8 ORI LNl LS LD RS Bionsivin

g fd{f%r&ﬁtasﬁgﬁh&ﬁm ) é’\ﬁﬁtﬁé,rﬂlﬁﬁfeﬁtﬁ{‘éﬁmgﬁp?ﬁ %I‘fe@,t different channel

pernmutati on zones, different channe erences,

ditfct QIBNUIFQERUOQASNLIT AwibEs! R3S, NEERnt Hahh&rteRs, different
channel types, different other sector interference
yéaktigstor aterfelehdeara@s, aslsi GaeBdssigh@mest siagtandhe
interference controller is further configured to
gener ticendane fadigehantimng génecitesahe differaft inditaioheoinceference
based on the identified different classification
fuathcobascd 08 theTidentdpdatidienast ddssdicaiion fhotorssher ei n t he
transmtter is further configured to transmt the
i ndications of interference via unicast nessages. 14.
The afgaratus of claim 10, wherein the traffic fl|ows
conpri&e uphg ARPaFatys of daim aavhenain thenepns ferdtansmytpg further
ower. cgntapl.in W rel ess conmmuni cati on, conpri sing:
ﬁ%naﬁ%tsft § AHRHP TS TRGTRICP FeVBHTICAANTSEIRSE  servi ce
cl asses associated with different traffic flows; neans
for obtaining interference informati on associated with

the i1 er oRt  LLALL 6 LIRS, JTRARS ulQryRERBH Lk ki uplink

different indications of in erence for
fHhfriceloRn
20. A computer-program product for power control in a wireless

communication, comprising;:
computer-readable medium comprising code for causing a computer to:
identify different quality of service classes associated with different
traffic flows;
obtain interference information associated with the different traffic
flows;
generate different indications of interference for the different quality of
service classes based on the obtained interference information; and
transmit the different indications of interference associated with the

different quality of service levels.



qual ity of service classes based on the obtained
interference information; and neans for transmtting
W@ b@sdifsser ent i ndications of interference assPCI/HS2A8/056304
with the different quality of service |levels. 16. The
apparatus of claim 15, whereiA4the indications of
interference conprise noise and interference val ues
for an open | oop power equation.l17. The apparatus of .
cl ai n?h5, WhAes@Dputer-pregitEhpredrgof chEn L0t ‘yﬁﬁf@m the indications of
identifies different classification factors associated.
STIPreTIeS CAMPFias White AeEPRFIErane YUY TG SR PRITEIpERpOWer cdlation.
classification factors conprise at |east one of the
group consisting of: different assignnments within a
framey,dif ' . iy f .channel
di ff e%ze'nc efsr;% %Q@?@gﬁ&gﬁ%ﬁg ?g%ang 2@\5 ‘r%[el%éls node,

di ff e#h%%%ﬁ@ﬂ%?—@ dabl¥ rﬁ?&ﬁurg :ﬁ}rilfe'i eBhpAid %Bdéﬁ)cftc%sirlzgethe computer

interference val ues, and ( erent  assi gnnent si zes;
ANkt dieaBs dLLi AN BEbRGsGRNRERH AR thdhardichf @4@Rtows;

i ndi cations of interference further based on the

I dent itkidefferdhtf dl @k ERhticd RSO doddirisoat feagtont 8f thtGrou@nsisting
apparatus of claim15, wherein the nmeans for

of: difarerittassignrhemts éthint a fuma e di ferehtepdrmdiadah zomes, different channel
interference via uni cast nessages. 19. The apparatus
difffeednaesndiffsrenttheqatipms efrrewirelassinodef diffarentdrmpnélggpaspdiffaient
traffic flows. 20. A conputer-program product for

pibaesectos Hitederengs valugs r aidekBerepiassigN@ant si#es; @6npr i si ng:
conput er -readabl e nmedi um caonpri sing .code for causing a
conputhgrcopputer-geadableynedivm Sprgher copparises yody fog gpusngethe computer
cl asse S iated, . with di.fferent traffic flows; .
Gufapirts fie A et futicdions bt icnes QB andhe R Rigdhdforont
d@fﬁﬁg {%}ﬁ&&ﬁfic flows; generate different

FAETCATPBNE'SF interference for the different qual ity

of service classes based on the obtained interference

i nformation; and

23. The computer-program product of claim 20, wherein the computer-
readable medium further comprises code for causing the computer to transmit the

indications of interference via unicast messages.

24. The computer-program product of claim 20, wherein the traffic flows

comprise uplink traffic flows.

25. A method of power control for a wireless communication, comprising;:

receiving different indications of interference associated with different quality of
service classes;

identifying a quality of service class associated with a traffic flow;

selecting an indication of interference by determining which one of the received
indications of interference is associated with the identified quality of service class; and

defining transmit power for the traffic flow based on the selected indication of

interference.



transmt the different indications of interference
associated with the different quality of service

WO 20081182580. The conput er-program product of clBCPUDN8/056304
wherein the indications of interference conprise noise
and interference val ues for aR%open | oop power
equation. 22. The conputer-program product of claim
20, wherein: the conputer-readabl e medi um further
conprises code for causing the conputer to identify
diffe assificat fac ors associated with the :
di £ o ?L%mﬁh@dﬂ sl 25 rherein B Rifcagpisad iezigancomprise
factoQi r se]at east_one of the ro%P consi sting
B7Se & Ipﬁefféﬁ%m%g%uasn A% SPgh PAF ROUCHSBAROT o3 11 er ent
pernut ati on zones, different channel dlfferences,
di fferent Iocations of a wireless node, different

channgj t ygﬁémeﬁoﬁ o2 Rlth 29t RRLeREGER {ndllc%lsg Btﬁﬁlgéffe@ence

values erent assignment sizes
oot LRAGAGHA iBEEMA Ungdier conprises code for
causi ng the conputer to generate the different
i ndi cations of interference based on the identified
different classification factors. 23. The
conmpul&r - pThgmathodroddlach 26f whérainm 20, wherein t he
conput erreadabl e nedi um further conprises code for
causi thg indieatwospfitngrfarence reninther ashecidted ivettdiféersntafiassification
i nterference via unicast nessages. 24. The
BeipsueamprigdeasherrRiche groupcansktg, ofmﬁéfﬁ@nha&sm@ments within a
trafflc flows conprise uplink traffic flows.
oYt SFanﬁK)éWt?’@@HtZP%qS flifereat ﬁhl%n@rslef&éfe@aﬁ%ﬁlff%gﬁm Kpgations of a
risi | Vi di ff |ca i ons of
ey Bndeniuct SECHARR AP gy PRI M g erTpgne velues. and

e ¢l ass identifying a quality of service
§ﬁf mﬁ lnnmfg%e%wth atraffic flow, selecting an

ass a S%CI a
R T R R

n
t he receil ved |né|cat|ons 0

&h&@ﬁ&Mgn@gﬁggu&hed qual ity of service class; and
defining transmt power for the traffic fI ow based on

the s@legeleebr o¥the aidi@AoRbS infdrRiéRE FeiRr 26mpift8 dERkMR g
of claim 25, wherein the indications of interference
aatghrans f the received indications of interference is associated with the at least one

of the different classification factors.

29. The method of claim 28, wherein the different channel types comprise at
least two of the group consisting of: an acknowledgement channel, a CQI feedback

channel, and a ranging channel.

30.  The method of claim 28, wherein the permutation zones define wireless
resource allocations based on at least one of the group consisting of: a time dimension, a

frequency dimension, a space dimension, and a code dimension.

31. The method of claim 25, wherein the indications of interference are

received via unicast messages.



noi se and interference values for an open | oop power
equation. 27. The nethod of claim25, wherein each

WO peBassBon of interference conprises an i ncr eP@nUs1008/056304
interference value. 28. The method of claim 25,
wherein: the indications of iRAferference are further
associated with different classification factors
conprising at | east one of the group consisting of:
different assignments within a frane different

pernmutation zon ferent chan erences,
T Feront CHBERETOHST SR 2oy araedhn lc % PRI an uplink

% ﬁnQEJ types di fferent other sector |nterference
415é€%-and different assignment sizes; the traffic
flowis further associated with at Ieast one of the
different classification factors; and the sel ection of

the igdli Cak'nmﬁpé}fatuk R SIfuR %B‘I‘Ft?olfu% fes§ Q&H&'uﬁl%ﬁnon

det er m ni ng ch one ‘of the recelve I ndi cati ons Of
tathidigr.ence is associated with the at |east one of
the difterent classification factors. 29. The nethod

of cl akdveRBr coMfiguRIdno threivdi diffeeeiihdichadRelf idtyif@snce associated
conprise at |east two of the group consisting of: an

aitk dofférectgpaitytofchanreallassa; CQ f eedback channel, and a
rangi ng channel. 30. The nethod of claim 28, wherein

t he pechmsiiftn onfigane so dehfifyer quahitl @ssrvia@sdans @ssociated with a

al | ocations based on at | east one of the group

waffisifosving of : a tine dinension, a frequency

di nensi on, a space di nension, and a.cQde di nensi_on.
31. THeIdEHERSDscien conpreansd iQurlecd i indieation gf HierfBReCdy

interference are cei ved, vi ni c ssages. 32.
AR Ojréﬁe tered Hlde%ﬁmesr S iR g st abgith the
1({]11 11p6(1 ah% Oaff erv1 c clasvél an 3 An appar atus f or pOV\Br

c6 Ero 4ty Fe585:Y nlcatlon conprising: a

r e ceiy gB\F/&O&fn'trgH&ec%nﬁgm{eﬁ g&hé’fﬁleqlrafngrﬁft%%veir R AL B0 Flow based

I nt erence assocrate
on the selected indication of interference.

34, The apparatus of claim 33, wherein the indications of interference

comprise noise and interference values for an open loop power equation.

35. The apparatus of claim 33, wherein:

the indications of interference are further associated with different classification
factors comprising at least one of the group consisting of: different assignments within a
frame, different permutation zones, different channel differences, different locations of a
wireless node, different channel types, different other sector interference values, and
different assignment sizes;

the classifier is further configured to identify at least one of the different

classification factors as being associated with the traffic flow; and



with different quality of service classes; a
classifier configured to identify a quality of service

w@b@ss12a86oci ated with a traffic flow an i ndi BEE/U82908/056304

sel ector configured to select an indication of
interference by deternining wAfch one of the received

i ndications of interference is associ ated mﬁth the
identified quality of service class; and a

cont r Bleliedicaionrseigaiosd fugheraonfisured dhssheat ﬂ}@dwéwatqulroft he
traffic fl ow based o he s | ected indication_.o

i Ergnce oy determipingriygic hﬁﬁap thedeqsivediagigations pré?réqrﬁnce is

e PP ARRS GG en bR ERER ST HBRAbEtar on

35. The apparatus of cla|n133 wherein: the
i ndi cations of interference are further associ ated

with ggff e‘T?@B}ﬁﬁhﬁé§6tf AGAE IV HAGH ﬂ{esin%%f?)% BF Merflrence are

| east “one o e group consisting of er ent

ﬁgg@g@gﬁnh%ayﬁé&@%g,frane different pernutation
zones, different channel differences, different

| ocations of a wireless node, different channel types,
di fferent other sector interference val ues, and

di ff edent @Absagannd ofsildes]3, wherah tedraffieflowsompritdsem uplink
configured to identify at |east one of the different
thificdldw.cat i on factors as being associated with the
traffic flow, andthe indication selector is further
configured to select the indication of interference by
determ ning which one of the received indications of

i nt er $r enf@ APBATAWS 64 ROEH CHRMEH 1 HAVIEICS ERMEMUBITALiQs:
the di.fferent classification factors. 36. The
SPpAratRis of clain133 wherein the indications of

|nterﬂle5nesnfc

The appat APL recslf"m& (ﬁﬁlﬁgeggm\(/i%ﬁtl?n& of 11%tﬁrferelr1%lefa %gosc'ieft%%with different
Q b 1@?19£Jénk traffic flow 38. An appar at us for
géﬁgi con rof

In’a wirel ess communi cati on, COITprI Si ng:
means for identifying a quality of service class associated with a traffic flow;

means for selecting an indication of interference by determining which one of
the received indications of interference is associated with the identified quality of
service class; and

means for defining transmit power for the traffic flow based on the selected

indication of interference.

39. The apparatus of claim 38, wherein the indications of interference

comprise noise and interference values for an open loop power equation.

40. The apparatus of claim 38, wherein:
the indications of interference are further associated with different classification
factors comprising at least one of the group consisting of: different assignments within a

frame, different permutation zones, different channel differences, different locations of a



means for receiving different indications of
interference associated with different quality of

W@ 008i1e258€| asses; neans for identifying a qual PEHUST008/056304
service class associated with a traffic flow, neans
for selecting an indication of8interference by
determ ning which one of the received indications of
interference is associated with the identified quality
pirckesy Redeedigicsans changl traesn diffesent gier prckRy inteepeRe values, and
Eﬁgpr for the traffic flow based on the sel ected

QL BFSHINE pIA¢S%r f er ence. 39. The apparatus of claim

38, |0 the indicat | fo f i .
nof se Bt pie PP EHER 4pa ettt e GBRaT Bshdoation
RARA! L Oin s cmgg %}?@%@&yﬁc%“&' aym 38, wherein: the
I ndl Castl 0] O? Interrerence are faurt her associ at ed

ith gif i £ CaLion £ actors: i
st T R P DA AR PP S Tufter

é@t@ﬂnﬁﬁﬁﬁgmlﬁc%ﬁ%ﬂ}h@ré‘céi@@@ indidakib 8y &MhtePRIABE Alds@iated with the
zones, different channel differences, different

hiaeat bnsf af dEWrétIcessifibaiba, factbfsf er ent channel types,
different other sector interference val ues, and
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wWherrei ™ the traffic fl ow conprises an uplink traffic
flow. 43. A conputer-program product for power contro

in a wreless communication, conprising:

43. A computer-program product for power control in a wireless
communication, comprising;:

computer-readable medium comprising code for causing a computer to:

receive different indications of interference associated with different
quality of service classes;

identify a quality of service class associated with a traffic flow;

select an indication of interference by determining which one of the
received indications of interference is associated with the identified quality of
service class; and

define transmit power for the traffic flow based on the selected indication

of interference.

44. The computer-program product of claim 43, wherein the indications of

interference comprise noise and interference values for an open loop power equation.
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erent classification factors. 46. The
comput er - program product of claim43, wherein the
i ndi cations of interference are received vi a unicast

nmessages. 0 = I ' :
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interference are received via unicast messages.

47. The computer-program product of claim 43, wherein the traffic flow

comprises an uplink traffic flow.

48. A method of power control for a wireless communication, comprising:

identifying different assignment locations within a frame for a given permutation
zone,;

obtaining interference information associated with the different assignment
locations;

generating different indications of interference for the different assignment
locations based on the obtained interference information; and

transmitting the different indications of interference associated with the different

assignment locations.



conprises an uplink traffic flow. 48. A nmethod of
power control for a wreless conmmunication,
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within a frane for a given pernutati on zone; obtaining
interference information asso@fated with the different
assi gnnent | ocations; generating different indications
of interference for the different assignnment |ocations
based on the obtained interference information; and
transmitting the different indications of interference.
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the received indications of interference is associate
iMdidatibieofi iflertbicht &l asssigeneil tHeadaitified asagnth e lddatieg and
transmt power for the traffic fl ow based on the

sel ectigthingttacsatiit wowaffor tht emffer fdove ascd®n the sabddasidindication of
power control for a wireless communication,

oterprémsieng: i dentifying different classification

factors associated with wirel ess conmuni cati on

traffic; generating different power adjustnent offsets
based on the different classification factors;  and .
transiftt i AgNPBOLPT RUYRT CONtrotdk 3 Jarslesb pRIpMuRnigefiqn, gomprising:
power . adj. ust s offsets,. 51. A nethod, of. power
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classification factors; and

transmitting power control messages comprising the power adjustments offsets.

51. A method of power control for a wireless communication, comprising:

receiving different power adjustments offsets that are associated with different
classification factors for wireless communication traffic;

identifying a classification factor associated with a traffic flow;

selecting a power adjustment offset by determining which one of the received
power adjustments offsets is associated with the identified classification factor; and

adjusting transmit power for the traffic flow based on the selected power

adjustment offset.

52. A method of power control for a wireless communication, comprising:

generating a power control message; and



identifying a classification factor associated with a

traffic flow, selecting a power adjustnent offset by
wa@li0enmssi ng whi ch one of the received power PCT/US2008/056304

adjustnments offsets is associated with the identified

classification factor; and adflisting transmt power

for the traffic fl ow based on the sel ected power

adj ust ment, offset. 52. A nethod of power control for a
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transm, ssi on wherein the uplink transm ssions are
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defined power |evels. 53. A nethod of power contro

for a wireless communi cati on, conprising: receiving a
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has defined power |evels; and defining transmt power
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the received power control nessage. 54. A nethod of

palirg schont tiodt hhodefmedippekeksclscamiuni cat i on,

conprising: generating a power control nessage
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t he reduced connection identifier has a smaller size

t9seivcdRowesoairat messeghnect i on i dentifier; and

transmtting the power control nessage. 55. A nethod

of power control for a wireless comrunication,
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connection identifier; and

transmitting the power control message.

55. A method of power control for a wireless communication, comprising:

receiving a power control message comprising a reduced connection identifier,
wherein the reduced connection identifier has a smaller size than an associated
connection identifier; and

defining transmit power based on the received power control message.



