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devices have become smaller and more powerful in order to meet consumer needs and
to improve portability and convenience. Consumers have become dependent upon
wireless communication devices such as cellular telephones, personal digital assistants
(PDAS) and the like, demanding reliable service, expanded areas of coverage and
increased functionality.

[0003] Generally, a wireless multiple-access communication system may
simultaneously support communication for multiple wireless terminals or user devices.
Each terminal communicates with one or more access points via transmissions on the
forward and reverse links. The forward link (or downlink) refers to the communication
link from the access points to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the access points.
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power limitation information from the first group. In addition, the method can further
comprise scheduling a subsequent group of mobile devices on a remaining portion of
the allocated spectrum after scheduling the inner subband based upon power limitation
information from the subsequent group.

[0008] Another aspect relates to a wireless communications apparatus that can
comprise a memory that retains instructions related to scheduling mobile devices with
power limits on inner subbands of a spectrum and scheduling mobile devices without

power limits on remaining portions of the spectrum. The wireless communications
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[0013] Another aspect described herein relates to a wireless communications
apparatus that can include a memory that retains instructions related to evaluating a
power amplifier backoff based at least in part on a received subband assignment and
changing a power amplifier based upon the evaluated backoff. In addition, the wireless

communications apparatus can comprise an integrated circuit coupled to the memory,

configured to execute the instructions retained in the memory.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0018] FIG. 1 is a block diagram of a system that facilitates dynamic power
amplifier backoff in accordance with an aspect of the subject disclosure.
[0019] FIG. 2 is an illustration of an channel tree structure for supporting
subband scheduling in accordance with one or more aspects presented herein.
[0020] FIG. 3 is an illustration of a wireless communication system in

accordance with various aspects set forth herein.
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[0030] FIG. 13 is an illustration of an example system that facilitates power

amplifier backoff adjustment.

DETAILED DESCRIPTION
[0031] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

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



diagramformin order to facilitate describing one or
nore enbodi ments. WO 2008/ 033796 PCT/ US2007/ 078099 6

WO 0®823372¢ used in this application, the ternsPCT/US2007/078099
"conponent," "nodule,"” "system"™ and the |ike are
intended to refer to a conputer-related entity, either
hardware, firmvare, a conbi nation of hardware and
software, software, or software in execution. For
exanple a conponent nay be, but is not limted to

E a PARGLEKSin'tHid Qgﬁgcaﬁ[?n dhe A6 St oneft p‘rﬁ&cﬁﬁém‘system,”

an object, an executable, a thread of execufion,
prdothe dike arcaintthoed t@ refenfsud evmpByr-nekayedodntity, Ieuhd:rrlmtdvvm@,

Dt e re g oA B S BRomEHer o Bk tecuson.

FONRARPN 8 c6ﬁ1@0néxﬁﬁia‘§%e%ﬁthé ﬂotauméaqswl %nﬂfof&ests'?ﬁﬁﬁﬁ'g on a
of execution and a conponent may be | ocali zed one

PIOGRAIOIR B PEOREHSOF, adi odi act. lptea deusetl vagthreadvof orechigers a program,
5?: (D@rue} é:"on%put E?d\gléll]?% I0 ﬂmt% él%ﬁebotﬁ Q%E]gprl cgﬁgn &%ﬁmex%c uéo?nputlng
ron1var|ous C er rea e ne aV|n 1 OUS

datiee ansitthel€drp@pSdcice@ali ek eom }Joﬁéihe OQérppmaf& @nifRYients can
communi cate by way of |ocal and renot e processes

’é?é]éiﬁ within g pwewalémf éhrgad of exesutpmand REPMPgnEH anayy begeadized on
nﬁﬁﬁé‘reatna/or QR tribut cﬂ@ét\@egnr 8 FMork Q%BFt%ﬁt In addition, these
|nter cting wt ocal syst

anot her conponent I n a S eﬁ]
corspanchtstoen emteeﬁﬁmmazadd)lmsrcoamu&ﬁ%aiiahletmmﬁd(hasm@vaﬁ)us data

the Internet with gther systenms by way of the
LTHHYPY Storgé@@g?orru herfonmpepents ww.caﬂ@%%‘dbwm gf loeal and/or

%?d% blk?)%gssgseé'u%h Qs hf‘ac%@ﬂirdﬁ&t AR p si@‘nﬁlrha@lﬂwﬂelo? nfRY S8 packets
I'e device can al so be cal a system

éag)sdata frem angicomposer sweiablang wttlatancnthcpr qmtpOhentsn atloa@hsystem,

PR S P e, R Shet i T PR S sytems oy
GayeBHeGalnapn devi ce, user agent, user device, or

user equi pnent (UE). A nobile device may be a cellul ar
f@ﬁébhone Farthasaoed, @grsoqsanépﬁtm@ts are Jespsibed hergin ingpnesstion

Wi tﬁ: i%goﬁt%lle;d% P )e %hl%ngl dﬁ &th elcecﬁlecfs% ble cgﬁéd( %D%I&?Gm (SVHC}iber unit,

ersona assi st

han kil dtadlew i rshilkavdtiog, iﬂobﬂié e&BotcGRMBACEMOR terminal, access
capability, conputing deV|ce or ot her praqcessing
tenineb userim@RndlatorBingl, Wireless seRmysisaton dpyriesovas agent, user

E{%%OH?B&?P&@?&@H@ %a‘éﬁﬁé 4REE PG 6 Qgélﬂllﬁq]g!@@%gﬂ Set

ase se station ‘may be ut
tatlesotrtophoatiSagsion nfitiatiobiPretoca €S1R) @hsie, arvdrakesy l@as mop

BFhes sl %p%gaogélﬁgl[f%ésfﬁsfg PhBVer haﬂaﬁ?ﬁ&a@%ﬁ%&% yireless
%nn%%%aﬁ%ﬂ%s 66thP@eh RN Rie oﬂ@ﬂer%oce'sﬂﬁ% 8OBAL &fnB&edto a

apparatus, or article of manufacture using
mra}@dsmmddem Moreover, various embodiments are described herein in connection

with a base station. A base station may be utilized for communicating with mobile
device(s) and may also be referred to as an access point, Node B, or some other
terminology.

[0034] Moreover, various aspects or features described herein may be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-

readable device, carrier, or media. For example, computer-readable media can include
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FDMtransmts data on continuous subCarriers,
corameniytrsfedat do ontamah dans; eer Fachaubarmecrdnat b mudlddted with data.

ﬁlcée%se?al trQoedu%éécfc’otnesgl1 %a[%da% (sjent in e %equency domain with OFDM and in the
time domain with SC-FDM. LFDM transmits data on continuous subcarriers, IFDM
transmits data on subcarriers that are distributed across the system bandwidth, and
EFDM transmits data on groups of continuous subcarriers.

[0037] OFDM has certain desirable characteristics, including the ability to
combat multipath effects that are prevalent in a terrestrial communication system.
However, a major drawback with OFDM is a high peak-to-average power ratio (PAPR)

for an OFDM waveform, i.c., the ratio of the peak power to the average power for the
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Furt her DM does’ not have a hi gh PAPR since

hodul lagh BAPRysth@I sodulgicmerymbioks ardisent imthe dioreedaman tvith SC-FDM.
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produlation symbals §yHdIDMrare poae énmiderdynabaeldntgriamncd fleg to a non-flat

goﬁﬂf{)?ﬁ&cgt?otﬂ %nﬁganﬁgoﬁhzg?&lahla te'g;%?fo%%d %ﬁ etﬁg trréc%lvr&:idsymbols to

e receive eri ous

et @€d the dblctotioas sﬁfm@bf inRigmiel anatredd@039] I n an
aspect, OFDM and SC- FDM -ea;@%' @@L@%\W may be used for

{Oroéﬂlsm ssﬂ%nanoﬁsﬁfc‘gl QER (pg+ AfDM) pmay be used for
Qainti h lifik | crdf
R Gon, bt S Bl Tk TERY e Lt YR FNPER Ry OFDM
wﬁwﬂﬁﬂ\/lexaeedsnﬂlhs«%ﬁ arb@C;FDM r\mefqnmvvéli‘heangﬂelr flink effiaalcgfof OFDM
for,. OF han SC- FDM I PR
UL Y8 S POrRIER b %ﬁ%ﬁq\%}j t@%rg%ﬁﬁ% i QM thus
R&L b 9Sw #APRSMvakthge b{f@rkOFB‘le I%I@EQ]‘WIQ: %r@%’na@-)f&ﬁ&ge ratios
t he PAPR advant age of SC- F util1zing h OFDM
ENR SChE DNk Ievebgay of @ﬂﬁDMynakyeerxeéadttht PAIPR: diattaghelf SC-FDM. By
Ltlilrlnzling both OFDM and SC-FDM, the system may benefit from the higher link
efficiency of OFDM for high SNR scenarios as well as the PAPR advantage of SC-
FDM for low SNR scenarios.
[0040] In general, any SC-FDM scheme may be used jointly with OFDM.
Furthermore, OFDM and SC-FDM may be jointly used for the uplink, or the downlink,
or both the uplink and downlink. For clarity, much of the following description is for

joint use of OFDM and LFDM on the uplink.



efficiency of OFDM for high SNR scenarios as wel| as
t he PAPR advantage of SC- FDM for | ow SNR scenari os.
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eItizaeys teReso frsagencybdseollssrsofrighy bage rodsy m@aﬁa) a subband,

BAIARRAEELET 2 AlnikffsiORL! qyﬁf_ﬁg_t@@aﬁ%amgv 0 of 'P@tones (e.,

groups O tones se nodes
thebabanalcpslepdo -armeldimnnamlmn etanném laddditiooro tho stllbt&md scheduling

suhband sched l'in di versity node c
BeAediygrsify m %%aet rbeesﬁm v B AR ATTNG RS %n%efly fast moving
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such cases, base nodés of the channel may hop across
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[0043] Referring back to Fig. 1, typically, in order to support subband
scheduling, a mobile device should provide feedback about forward link channel
properties relative to different subbands. The amount of feedback should balance gains
in forward link performance due to subband scheduling versus the reverse link overhead
caused by feedback channels. A proper tradeoff depends on the load of reverse link
control channel which, besides subband scheduling feedback, carries other reverse link

control information.
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subbands. Base station 102 transmits schedule information to mobile device 104
indicating the subband to be employed by mobile device 104.

[0046] Referring now to Fig. 3, a wireless communication system 300 is
illustrated in accordance with various embodiments presented herein. System 300
comprises a base station 302 that may include multiple antenna groups. For example,
onge antenna group may include antennas 304 and 306, another group may comprise

antennas 308 and 310, and an additional group may include antennas 312 and 314. Two
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[0048] Each group of antennas and/or the area in which they are designated to
communicate may be referred to as a sector of base station 302. For example, antenna
groups may be designed to communicate to mobile devices in a sector of the arcas
covered by base station 302. In communication over forward links 318 and 324, the
transmitting antennas of base station 302 may utilize beamforming to improve signal-to-
noise ratio of forward links 318 and 324 for mobile devices 316 and 322. Also, while

base station 302 utilizes beamforming to transmit to mobile devices 316 and 322



di fferent frequency band than that enployed by reverse

link 326, for exanple. Further, in a tine division
waeleBes370DD) system forward |ink 318 and r evRCHESI00TIKT8099

320 may utilize a common frequency band and forward

link 324 and reverse link 326 may utilize a common

frequency band. [0048] Each group of antennas and/or

the area in which they are designated to conmmunicate

may be referred to as a sector of base station 302.
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power limt indicator 410, backof
information from its link and communications w1th mobile device 404. For example,

base station 402 can evaluate a received power level or received feedback to determine
any power constraint imposed upon mobile device 404. The power limitation indication
may include information related to power amplifier size or capabilities of mobile device
404. In addition, the indicator can convey the effect of interference constraints, if any.
Furthermore, power limitation information can comprise a location within a given sector
or cell and/or location information relative to more than one sector or cell.

Additionally, the power limit information transmitted by mobile device 404 can include

a carrier-to-interference parameter experienced by mobile device 404.
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For exanple, best efforts users at sector or ce€l
agedibieht oudside &md@nd\aldﬁe@swyng fiver § modwlgtor protess| Out of-band

e. g.., users' tran not l.imted
b7 Tpb S hem £ SR pap ST Be bt s S Proximity of
ﬂﬁisl'@aﬁ 18 BRIt IFRP&EctRim 4IRRaBRLEH thakThabd BindSGdE @8 tHengstem.
gomer limted users. In addition,

ypically, the larger the assignment span (i.e., wide assignment), the higher the out-of-
band emission level will be. In addition, an assignment farther away from the edge
results in a lower out-of-band emission level. Out-of-band emission level may be

measured as a function of total power over 1 MHz adjacent to the channel allocation.

According to an example, total transmit power integrated over 1 MHz should not exceed



users wwth [arge power anplifier sizes can be

schedul ed on the remai ning spectrum allocated as well
W@g008983786 Wi t h hi gh carrier-to-interference (QC)/US2007/078099

ratios. Users with high C/ 1 may only marginally

benefit froma further increase in C/ 1 that may result

from being scheduled on the i ddle regions of the

al | ocated spectrum [0053] Inner subbands are subbands

away fromthe edges of spectrumallocation or total

bangin, d Naldltfgﬂﬁl'l}p fs @?10@1@ §§ér9é§trﬁfsﬁu ol 25’ HBf;h a spectral

frequency or frequen i nmedi ately outside th
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of the system Typically, the larger the assignnent
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band em ssion,level wll . I'n addition, an

assi gnnment farmfﬁ?fay fr mthe edge results in a
:Lovver gg (g% e) sﬁn&m | evel . Qut-of-band em ssion
eys| y gﬁ }%r? (?fal function of total power

over 1 MHz e o tie|channel all ocati on.

Accordl ng to H*%exanpl e, total transmit power
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a middle or inner subband, the users experience a positive margin at low backoff in both
OFDMA system and LFDMA systems. By scheduling users in a middle subband, both
OFDMA and LFDMA have a sufficient spectral mask margin even at a 0 dB backoff
indicating that both can operate at that low backoff. Accordingly, the PAPR

disadvantage of OFDMA does not affect its power efficiency relative to LFDMA when
users are scheduled away from the edge of spectrum allocation.

Base station 402 transmits assignment and scheduling information to mobile device 404.
Mobile device 404 includes backoff evaluator 412 to determine a backoff for power
amplifier 414 based upon the scheduling information. In the situation where the
scheduling information received by mobile device 404 indicates a medium or large

assignment scheduled in an edge subband, backoff evaluator 412 will determine a large



and LFDVA systemif the users enploy a | arge backoff

or are given a small assignnent. In the situation
WwWoRaR/08858¢ s enpl oyi ng smal | backoff, OFDVA useP&I/US2007/078099

experi ence a negative margin with nedium and | arge

assignnents while LFDVA users experience a snall

positive margin with a nmedi umsssi gnnent. For users

scheduled on a mddle or inner subband, the users

experi ence a positive margin at |ow backoff in both
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hi gher backoff (i.e., a lower transmt power),
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5, a w rel ess conmuni cation systemb5
BE(A@r a:taimremwothqzr vatabbudevasfectammpnesgntesnch emreleﬂs $ystem 500.

?t'i-ornateae ?1 ten%fc’latllegg45c:gg cgr?lgrise one or more transmitter chains and a

receiver chains, such as used for a multiple input multiple output (MIMO) system. Each
transmitter and receiver chain can comprise a plurality of components associated with
signal transmission and reception (e.g., processors, modulators, multiplexers,
demodulators, demultiplexers, antennas, efc.), as will be appreciated by one skilled in
the art.

[0057] As illustrated in Fig. 5, each access point provides communication

coverage for a particular geographic area 506. The term “cell” can refer to an access



conprise one or nore access points 502 that receive,

transmt, repeat, etc., wireless conmmunication
WGER@Rab¥9¢ 0 each ot her and/or to one or nore tRCTURADF078099

404. Each base station 502 can conprise nultiple

transm tter chains and receiver chains, e.g., one for

each transmt and receive antBnna, each of which can

in turn conprise a plurality of conponents associ ated

with signal transm ssion and reception (e.g.,
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I'exers, antennas, etc
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acj ty ess _poi nt coverage area can be
5% dﬁP&ﬁBﬁa?ﬁP %%@ngle snal l er areas (e.g., three
fOveb] er ar RS tceRBucsAEBiRAheRMBfhy bEASH f%f’@lsirs%m a0@«ith

IS served by a respective base transceiver subsystem
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the access R0|nt for the cell. [0058] Term nals 504

gnena pand seper e uspddnterdipagcshlys e thederms “sector”
Er?cf Fﬁ!cE] gf%’ zﬂ:@)élsg‘:ﬁﬁéd HEdeiRhe TR | 8- ser‘éﬁ{g"hck&rs{ﬂoﬂ@%%é%ﬁis an

friini cat 6 W th one of SRore acces poi nt's
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For a centrak)zed architecture, system
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i fi nat i R@fegf\%q Q5. 8L8, MetRsfofSSesRBlalhs toglggersg fhk Bower

dlstrlbuted | tedture, access points 5

@cbnsmnnfdalsed mmroa@aa%tmgferwenef@de@hon ¥t rfouatrp@ms of
f1pw£ﬁ§§éﬂ Tanati n ' rsﬁe%flogologézts Gt sh 8\%1%811 ldeesrcn%lc? al setrllg:g of acts,
it is to be understood and appreciated that the methodologies are not limited by the order
of acts, as some acts may, in accordance with one or more embodiments, occur in
different orders and/or concurrently with other acts from that shown and described
herein. For example, those skilled in the art will understand and appreciate that a
methodology could alternatively be represented as a series of interrelated states or

events, such as in a state diagram. Moreover, not all illustrated acts may be required to

implement a methodology in accordance with one or more embodiments.



referred to as backhaul signaling. [0060] The

t echni ques descri bed herein may be used for a system
wWGOsMBITM6 sectorized cells as well as a syst eP@TU$1907/078099

un-sectorized cells. For clarity, the follow ng

description is for a systemw th sectorized cells. The

term"access point" is used Uenerically for a fixed

station that serves a sector as well as a fixed

station that serves a cell. The terns "termnal” and
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mibdyiniagiod e pebide thrhsubhalds yather v vilooptcdspostging teizagmaployed. For
and erence nuner.a

e edn by e s GRS nLaRsntiint e insyiived
WpeiTerth® mRe@hIvd, MeWeticduiifig Information is employed to evaluate a power
amplifier backoff to be applied to a power amplifier. For example, if the scheduling
information indicates utilization of an inner subband, a low backoff may be determined.
Conversely, if the information indicates that an edge subband is to be utilized, a high
backoff can be determined such that an adequate spectral mask margin is maintained.

[0064] With reference to Fig. 8, illustrated is a methodology 800 that facilitates

signaling information over an uplink in connection with obtaining a scheduled subband



i ndicators. For exanple, power limted users are

schedul es on i nner subbands while nobile devices
wWowRR0879power |imtations are schedul ed on t hBCT/US2007/078099

remai ni ng portions of the spectrumallocation. [0063]

Turning to Fig. 7, illustrated is a nethodol ogy 700

that facilitates adjusting pser anplifier backoff

based upon consi derations of power limtations and

subband scheduling information. At reference nuneral
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generallyie dhapragesa o§ easenimeebosit b s t2ee 8f e 3ygem,

gbcy’o e ?‘g %‘r% 518 use%a Ifr01]i18 %? ?1)5 g%%ttlo{l s ctagﬁﬂ]%{rﬂzszg %ﬁe}ﬂ%aérﬁf/or data.

Hifgeadcatintte eﬁlﬂb@&d ts idhiiBn geeificRon@X eSS tibih, W can generate a
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users signaling information. Further, the base station
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PP ERE Butr S S Rl ek B PR edgurees

fogbpNd asalkestiBBlto an example, one or more methods presented above can
include making inferences pertaining to scheduling mobile devices on subbands of an
allocated spectrum based at least in part upon considerations of power limitation
information. By way of further illustration, an inference may be made related to
determining a power amplifier backoff based upon consideration of a subband schedule.
It will be appreciated that the foregoing examples are illustrative in nature and are not

intended to limit the number of inferences that can be made or the manner in which such



Thus, reverse link transm ssion nmay be effectuated at
a frequency, tine, rate, etc. specified in the

WG awBasatoassi gnment. [0065] It will be appreci BCEUS2007/078099
that, in accordance with one or nore aspects
descri bed herein, inferences can be made regarding
determi ning power limtationsl9 determ ning which
users to schedul e on inner subbands, deternining
appropriate power anplifiers backoffs, etc. As used
RRLEA&s atd¥BadBh PohRinctidH ®ith tHRIvaribllf GhERERentS §h&6F methods
generally to the process of reasoning about or
dﬂmﬁbmim@dstates of the system environnent, and/or

from t of . obser vat.i on S, ca d via.even

R, B S DRSBTS RR D B e DB
aReGk ik pQQ&t 18$bd BporB&Ink@BratiBhs SRRoARAGER In€erference information.

robability distribution over states, for exanple. The

de dadec %cg@pr@e@ba@elweg QO%ﬂlph@pelvessa sigtgd from, for instance, a
ti bi | ver t

PR EehER BByl Dkl BPhl bl Mgk o7 SRS
MBI, dbWh@NeOEs eanhateoive&highaltaad et ghteconditioned signal to
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above can ~ i nclude nmaking I nferences pertaining to
sohdddéviegdthbind/er dprcessr that il bizalgss offoamatioal rbm@tddd'

spectr base | east ar t upo onS|

Brsr et fiovntor RO B misy By FGAShGEf flo. 303 cSirols
bhd éﬁhb@tcbﬁﬁbon@fﬂs bNhEkiRNES idEobe made related to
determnin power &gllfler backof f based upon

H9681 der at ﬂgfdeﬂccga eancrddifinaally eomprise mgrnery 98 that is
8}5’#5&%‘& %ougledhtg r(gclggso{r 9()§ %Qdat:lllgt %ﬁéf%%eﬁ aéaﬁ%gog tfa(l)lS]iniitﬁe]dt received

hat'ure

the, inforpesiorofeldtaf t@raﬁﬁﬁz&ﬁe tiahels adatbassomsted aithtadnglyzed signal
manner in whi ch such WD 2008/ 033796 PCT/ US2007/ 078099
g/ oripisrigrrnes stagngthrifermationgalated e poASSENCH chpmel Repsiate, or

Elgg%l ﬂ:r?i% n@{%ql ﬁliatb?%%]?%%ﬁt?g ?&f%@tﬁﬁgn e?El?dnﬂelg%ngtgﬁ‘]g{umcatmg

0 evi ce
piadhd cHaahes Mchorgtd0Rgan nddigosdlyl stork proveis draigechl gopoioms
consi derations of brpadcasted interferenc

RSP ORI PN E MRS el ofatf Einegogra Fhot- £ 8erTarmynge bygt. capacity
A2qthay receives a signal from for instance, a

receli ve antenna (not shown), and perforns typical '
Hl%f)bns t hbrvetir’oe(aep@cgatdmthateh@dataﬂmtd (eigegnemory 908) described

?{gm ch§Ft6 t%?{éfgtlag"lgglﬁltg{ql%{'yggrcnegn\\lfggtiféi Iggr%(l)ry?gp ca%I 1gc|:l{uiiezgdcfh
volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM), programmable ROM (PROM),
electrically programmable ROM (EPROM), electrically erasable PROM (EEPROM), or
flash memory. Volatile memory can include random access memory (RAM), which
acts as external cache memory. By way of illustration and not limitation, RAM is
available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced



obt ai n sanpl es. Receiver 902 can be, for exanple, an
MVBE recei ver, and can conprise a denodul ator 904

w0 baB/03xp6 denodul at e recei ved synbol s and pr ovPCBEUS106T078099
to a processor 906 for channel estimation. Processor
906 can be a processor dedicated to analyzing
i nformati on received by recei2er 902 and/or generating
information for transmission by a transmtter 916, a
processor that controls one or nDre conponents of
gpRiANg ES’MRQ@\/I)Q @?nclﬁfﬁﬁ/ AR antdrlﬁitecmﬁrﬁbus RAM
analyzes I nformation receive cel ver
gRRBAM e ST hiemhamonuti08 of ﬂ@rsubjeammess iaod n’myhctds afnmmnticcéto

916, .and. of [Tor & nen
topiE SES B m e betarats SHo SURDIAPR Sy
oy i se ”PfUéEééo@@(% i Madthdr per@RedIR bRty to‘%%»tm&@lrﬁ@mdlcator
rocessor 906 and that nay store data to
Hthghdateradnesrnosest listatiges for monfloderded 0. rTsheazowr {igitations
Va' l 1?(16 1nf§)}1%gtr1]oeﬁ eiat cﬁttoangvee%S Pf‘ﬁg Sﬁ,]zvén grhc @ %aﬂ ezs%?moblle device
9@0 al&leﬂdtt@)nﬁﬂhe a@cﬁw@&dncabﬁm&he ciemer mtefrﬁér@nce%nstfaﬁlﬁs if any.
i ke, and any other suitable information faor
E@Iﬁh%pren @o‘aerclﬁaﬁﬁ@n IBfeama oAt CORTIYE 2 1%3801@ Méthin a given sector
%nlna%l ?1;(1 1&91%121‘1?1%{1 r@igl%et 1!09{1] ItP[a gctBIr &Ic%g Aadltlonally,
gor assocl ated w
t]ielplolwzr hgutanfdmamm@i trérsngttcd hmembblﬂenm@: %R&md 1ncthada:eec¢dmer-to-
based, etc. 0069] It wll he ap reC|ated hat. the
PerEerencs rpérapéet CXp ?(ybsgt?@})ﬁa d90rs Yo Pavesr anHt indivatge 910
?rhﬁslﬁﬁfs tH@bG’\x/érj lﬁm@f&ﬁﬁ Yo £basRQRYieh %I' héc%smrtbfrougﬁ a@@Hsmitter
i ncl ude vol atil e and nonvolatile nenory. By way
BIo.i Adahgmaém mqsﬂvamQDZnetcompled tocet haskoff gpalvatbathat may utilize

| pd d .
H g R R e Ve EBTA i PO tiresmmaing o
RMtiEEBOM profiiR€ bidkes fba poRSdM S fRROVOEERIe 960, Mobile

flash nemﬁgy Vol atile nmenory can include random
dodesYhsiidpithqrrampriseiy mhdulaer 814 sndivansmiggr Hadhat transmits a

?gﬁrﬁ é gl E Wmﬁ(fmon 1&1&1’1?5&0%& ogg%tﬁiﬂagt? ¢ yﬂclﬁs@ stt Ino%gﬁfép‘ Moblle
(SRAVY1c. dylthaagle d@%ﬂed RRANg sepayie roenhel prolaEyéM QEDRAMO be

doubl e data rate SDRAMa&x)DR SDRA% enhanced WD
SISy 03 thas Py Lingp trgater st §obackeff spwuppy %Qjm&!mr modulator 914

?%gégb?5%§ﬁecn€éory goém% ebgﬁ %ggaﬂgﬁé?eﬁgland
[®7hpds i sFighié ﬂnjadillumratmomals§ﬂem\/]mt)0|dmt fatcdltatgs reducing the
limte ese and t her tabl e t.
HRRHY fee[db%%qu aaeffoldemvard Tk rrﬁﬁ%m%ég N@M%System
M Bhestidet PGROVWRherhd NS stdRADGRLE SRhprisd Q bhfakation 1002 (e.g.,

detern1nes power I1mtations for nobile device 900
Jdvessgmney . .| )iwith atdcorysr 1010 that receives signal(s) from one or more mobile

devices 1004 through a plurality of receive antennas 1006, and a transmitter 1020 that
transmits to the one or more mobile devices 1004 through a transmit antenna 1008.
Receiver 1010 can receive information from receive antennas 1006 and is operatively
associated with a demodulator 1012 that demodulates received information.
Demodulated symbols are analyzed by a processor 1014 that can be similar to the
processor described above with regard to Fig. 9, and which is coupled to a memory
1016 that stores information related to estimating a signal (e.g., pilot) strength and/or

interference strength, data to be transmitted to or received from mobile device(s) 1004



may include information related to power anplifier
size or capabilities of nobile device 900. In

W@esnsom the indicator can convey the effectP@f/US2007/078099

interference constraints, if any. Furthernore, power
[imtation informati on can conprise a location within
a given sector or cell and/al | ocation informtion
relative to nore than one sector or cell.
Additionally, the power limt information transmtted

QF 2 Balfe BRYIsGE0R Aot SREWH) HnHLR a g‘y Gfhef éLﬁtlrabfeCInformatlon related to

I nterference paraneter exp)erl ence devi ce
pOformidggvee viariostackinol @l fonct@hg settfodin hmetm Rrheespowi@i 4 is further
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subband scheduling i nformation received froma base

g1ohil¢ deviens aad chamchesilantivity acrges sbhinde. an appropri ate
ff fo | e deyi
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rt of processor. 906 or nmber of. process not
Q@&W %ﬁ%w K. Ca&@qlgpa}%t ClPQERHAOYALIY Oétrélé@t“éﬂ?n by a
4008 itbatooh %bh%ﬁ %{t&ﬁlaﬁ%@@ ¢b Hﬂ)bﬂ@ BeviediOUMo4 OhviderdRaRKs 1004

required to con forward link transm ssion in a
SANMID Spgastimmaobiis] demn 00 gesasrlb@@thctfemce ®yEigefnidooploy the

S5 SR e PERE] PVt ot o Pt oSBT Rt g ot

AMStieHs dARMHE uilBid i@ acesiheeSvillORé sit)eQWaliBumR! U’[lﬁfo'u% depicted
of receive antennas 1006, and a transmtter 1020 t

oy bairgrepsratofremdhoprecessontitd, wisiolbe a@emp@éesi thg@unbband selector
E (W L g@(ﬁ)agd %gh%asl{g} i ik an%ﬂ)rll%lcgtfl)l,?a%r 1 08 pf%tocé%rgc ssor 1014 or

recéive in fromrecei ve an

@nema&nofqinycesaﬁsm@t gimehywi th a dermdul ator 1012 that
denodul ates received information. Denodul ated synbal s
H0d3hbnal yzE!g by shovey Beesamie wigless sommenisatios sypteqn 400, The

%/‘Preg:ﬁsgcor Qe s gt%ﬁpl(rjl OBQQ g%‘ﬁ% b‘%et ﬁ%tgogwgﬁrlg ah@ oﬁé fhobile

hich 1s c nmenory hat stores
deviiar hiedi fonsake Ioﬁb&@hty oHesAevmatt 91 ‘t& appgoaked(thatgystem 1100 may

t) strength and/or interference str t.h,. data to
E@'W Friap &8¢ PBSCoatioa dRPE ¥t BT BB MO Eq%ewe%@&)erem

QR0 2R Q8BRS Lo &ﬁéﬂéﬁ%@%é fhé ?Q)% %ubs%énti@lﬁfl sftnilar or different

di sparate base station (not shown /or any ot her
frointexbingld ko straen bhl Ormdan@dletdwwpdﬂﬁ@ deﬁcnged baow. In addition,

t forth ,h
3ot e PR 8 ot A P hlon HRUS <@l hap may employ the
%gg-egﬁ'st @igs] 185 Lhab- B8 hegbsmathsaband ¢ Sukbandd selatiocilitate

wireless communication there between.

[0074] At base station 1110, traffic data for a number of data streams is
provided from a data source 1112 to a transmit (TX) data processor 1114. According to
an example, each data stream may be transmitted over a respective antenna. TX data
processor 1114 formats, codes, and interleaves the traffic data stream based on a

particular coding scheme selected for that data stream to provide coded data.



sel ects a subband based upon consi derations of the
power limtation indication of nobile devices and

W@ b@ansd79sel ectivity across subbands. [0072] SedibESZH07/078099
selector 1018 is coupled to subband schedul er 1020.
Subband schedul er 1020 schedul es nobil e devices 1004
based upon consideration of @wer Ilimtation
information received from nobil e devices 1004. For
exanpl e, nobile devices with power limtations are
fRlsAul es @Re b%ﬁrdaﬁ%p%ﬂ%amﬂegmm l&eemgﬁ'éle%@§ with pllot data
W t hout power [I1mtations are schedul’ed on portions of
theg oﬁhxmonalrfgecslpw divsonahilopkkeg.(OVDM] ®tlonqud2 Addgmnally or
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nobi | e devi ce described with reference to Fig.
d:aémlkayw data mﬂb@ath@t is plh)é@ﬁ&l:@nt @klmyru@ammmd may be used at
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separate fromthe processor 1014, it is
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T AP AT RN ) RNy Bl cBhouiaion

(MAFAM)Férg.) sdldctsd fonshaat@sangh eo piovalcessdudaivmsyimbatsi dihe data
system 1100. T eIe s, conmuni cat.i on system 1100
fféeplceihggowé rﬁ%@iﬂtw&? b 4 GHA RS AR ITanedoipgictions

%rgﬁ%?de%fbyki{réé’ésééfllk@v\’eVef it is to be
appreci ated that "system 1100 nay include nore than

fW&d6base sihe nmdulahdul symbrds for ttieadntostecanplndyebajpoivided to a TX

ST herd BB R b RSB . o
OO0 £ XX O @)?&e§§0@tl il 20thda pEbvadd NToRbdBat Ry EBoLkRAms to Ny

descri bed below. In addition, it is to be appreciated
trivasceiers € TMTR/REY R)11162a thaipugh 8B | Te varioncembodboensyTX MIMO

IR R gt sl TP g ffems nd o
Wicra@tcdss frooMbioh eiat dyatbol Recthgaeingmétted. [ 0074] At base

station 1110, traffic data for a nunber of data
7éhns i sEaghytEiseriver 08 avesctyas an%br@P%Sée%@pqcaV%\symbol stream

KR0S, bnd Ak AR REERC A4 A oRERAEICE, BBpIRL. fters
areeohvars) &re:taaalmg.s1g’ﬁ)ﬂsdapmv1drrmeémlaﬂed tiphdl mﬂahﬂatﬁsr

codes, .and i r eaves the traffic data strea ased
BANSIISCR @Y & D‘P gY' Mg’d‘fﬁﬁﬁn{lc ] éf ¥ E@B@tefdo“ﬂgqaﬂsaé) orp fagsceiver
$628aM0 hgh POV e GRAGE SR -V %&Q%f@%ﬁ%@ugh 1024t,

PCT/ US2007/ 078099 22 [0075] The coded data for each

vapectistlyeam may be nultiplexed with pilot data

[0078] At mobile device 1150, the transmitted modulated signals are received
by Ny antennas 1152a through 1152r and the received signal from each antenna 1152 is
provided to a respective transceiver (TMTR/RCVR) 1154a through 1154r. Each
transceiver 1154 conditions (e.g., filters, amplifies, and downconverts) a respective
signal, digitizes the conditioned signal to provide samples, and further processes the
samples to provide a corresponding “received” symbol stream.

[0079] An RX data processor 1160 may receive and process the Ny received

symbol streams from N transceivers 1154 based on a particular receiver processing



usi ng orthogonal frequency division multiplexing

(OFDM) techniques. Additionally or alternatively, the
w@R0B03FYehol s can be frequency division rmultipPCEKEH07/078099

(FDM, tinme division nultiplexed (TDM, or code

division nultiplexed (CDM. The pilot data is

typically a known data patter2s that is processed in a

known manner and nmay be used at nobile device 1150 to

esti mate channel response. The nultiplexed pilot and

fé@ﬁiﬁeuéj ﬁowﬁ@ Wy eé@c@ctg@{ s?nﬁ;o[ &WM Qatgg?(%leﬁto? 4160 may

nmapped) ed on a particul
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sl Rfodhed HMT AMIVICE 1%160355@191 020188 THOdath Pricesiat 8114 at base

streamto provide nodul ati on synbols. The data rate,
ga@myl10and nodul ation for each data stream may be
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gl StdiRaged aByveb Euphey beRdssbo1 B70Tfay Mriulaps 9E88601ink
1120, which may further process the nodul ati on synbols
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beanf orm n synbol s the ta streans
%&Pag%maf/ﬁ% %ﬁ‘ﬂi?y Taﬁqgmpé%eﬁ% @M Sygsrigyes traffic data
Fdransmivit 88dath Q44 Rk R dtafa%Bﬁ&@'l\I% rﬂé@@até@%h WRRuRRA 1180,

processes a respective synbol stream to provide one
oondmpmed by ditanspesiconbllSda thanugt h]r5t4nand¢mnsimtued thgck ®.bgsg station
zr@ ifies, filters, and upconverts) the anal og

nals to provide a nodul ated signal suitable for

[008PpM Ssi ARbLAERFatibha 1 M,V slbamaeY sidntlstieh mobile device 1150 are
nodul ated signals fromtranscei ver 1022a through

wgeized by enterepsddP4.tconditipaed yTtranseeirerad 112)2&@0%@@@@17 a
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ransmtte &d” Signiat 8 ara recai ve

it erpage rd2dtttdbpuebild d6dce BIMY. tHuethee priceedr $13P@hy process
fromeach antenna 1152 is Er ovided to a respective

theéﬁ%@ﬁwﬁssemm@wm} whish RrecRepggpatay uyse fepdgiermining the
gﬁ}%ﬁﬁfﬁg Végt§4 conditions (e.g., filters, anplifies,
an

rit's) a respective signal, digitizes the
po8d]j t i oneHrcsesg;nalllBO apd d)iﬂﬁjmagdrrmtcésg aodrdl urdohdinate, manage,

cesses the espondi
P SeBroaom U oRIS | DTy e o e o shasRppective
ﬂrr%@@ssﬁi%)’l 15658d Y E70°08 QR P84 Hih HBn{o%r’ ¢iyeshd SRR store
streans from NR transceivers 1154 based on a
pavgtane addes ané deiy BrocpssoseklSngd W Q08 9837 8Bm computations to

Efgye%%%ggc/yoa% qgl%ulse response estimates for the uplink and downlink,

respectively.

[0084] It is to be understood that the embodiments described herein may be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable

logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,



23 technique to provide NT "detected" synbol streans.
RX data processor 1160 nmay denodul ate, deinterl eave,
w@resHssrecde each detected synbol streamto recPUBEUS1008078099

traffic data for the data stream The processing by

RX data processor 1160 is conplenentary to that
performed by TX M MO processa4 1020 and TX data

processor 1114 at base station 1110. [0080] A

processor 1170 may periodically determ ne which

R &6 Qeh & B hiko g&&esé&é bih%?el@&r&iléﬁﬁi%scﬁag gﬁer 5 erforrn the

Further, process may fornulate ar
frmssa@eies@dq@dlhsramg oa awambinatipm thexegbor t i on and a rank

I ortiqn. 008 The reverse n
(ORI R AT A R AR N
HRAAIRDAE B hGtobddRKpRBEHPEodE cHES RighRHtsdRe n%%%’f@red ina
The reverse |ink mnessage may be processed by "a

@a@lanw@de@g orediumguciig € borizs gompersinged opdgﬁergm,end 213

];Tg) CFU nt a dupe a ggﬁ%oﬁg:ﬁ\%ng@ rrg n 01%8?]? ] One Ifbncé:ea %‘u routing, a

hfoam%c:zesofﬁ;vaﬁre %a&ége tahg1 35 98 ah 24ibinatieh bf ABSIBtiohe Aakatkctures,
to base station 1110. [0082] At base station 1110

PHEOFBELYAEBANS] Grieads SeEraent fswi hecouplrl éeanotly cadesegment or a

85 G SPSTES A RO PR B S RAR. Yifrcer,

priacessecnignta IRKrohatian, prooesso parkidRrd, daxér.anty bhipassed,

ev grr % rltt llﬁ)g lgm{tr‘% ﬁgg egtagl %ﬁ t ﬁg%lsgﬁg{f@‘gé ln?epsng,/ 'sﬁa%ng, message

? n3CloReh PRSPBISNBrARISMITRA, YPi ch precodl ng matrix
o uSe for detérmning the beanform ng weights.

[[B86B] Pr oEessmfvatd Boplamdntatiqt) tineatgcliiiques tdegagibgd herein may be

trol di t b
GERergied 518 Sl e anaeoies Tl AR Suof ydf perRre te
Res s do¥@ibcAMRESSs SPhSsoblaiPe 86ids hﬂa?%e%ﬁﬁed’ﬁl Iﬁét%@lgﬁ @figdnd
with nenory 1132 and 1172 that stofe programco

exrguga ba Proucowss eresmqmgry umiigmay oine pmented witbi the processor or

T e

bﬁ@&@ﬂ)r Vih Vhﬁodsctn@ms %13] dﬁ{n@ﬁvﬁdd thehat. t he enbodi rre nt s
descri bed herein may be inplenmented in hardwa

W87 har e, Withmggarence o &ig- é&al#léstrqﬁdclrs dopeem @POM facilitates
ﬁ@dt&a&d 19%1‘1%&%%@ fHdlcaF 8h tcﬁb@@lrog Gd 't(STP hfﬁ?ﬁﬁ aF hl%Bﬂe devices.

processing units nmay enen e |n one or
Ror exaappd, symﬁtrndﬁO(spmy ir§side dt rhttae‘gpsmadr withiawi Hase §tASCSI) s to be

a pg[ectégtlgqi ﬂ]@t (%gs\a;qr% ié 0? 1%%%%& on egrsaé él%cgﬁ\.fﬂ%%yéﬂionsail gﬂ)%Ls, which may
be functional blocks that represent ﬁmc‘uons implemented by a processor, software, or
combination thereof (e.g., firmware). System 1200 includes a logical grouping 1202 of
electrical components that can act in conjunction. For instance, logical grouping 1202
may include an electrical component for scheduling power limited mobile devices 1204.
For example, power limited mobile devices may be scheduled on inner subbands of an
allocated spectrum. Further, logical grouping 1202 may comprise an electrical
component for scheduling non power limited mobile devices 1206. For example,
mobile devices without power limitations can be assigned to remaining portion of the
allocated spectrum after scheduling power limited mobile devices. Moreover, logical

grouping 1202 may include an electrical component for selecting subbands 1208.



| ogi ¢ devices (PLDs), field programmabl e gate arrays
(FPGAs), processors, controllers, W 2008/ 033796
wEADBNENO7/ 078099 24 micro-controllers, PCT/US2007/078099

m croprocessors, other electronic units designed to
performthe functions described herein, or a
conbi nation thereof. [0085] Wen the enbodi nents are
i mpl enented in software, firmvare, m ddl eware or
m crocode, program code or code segnents, they may be
AL, é't@ aR cxTRAB] R664RRAZPHE IR LRse SH5dh @Risilerations of power
storage conponent. A code segnent nay represent a
hmatechsrod mabile wiaeiceors, well ssudhpniog selagtivatypcorys awhbaads.

tware pa

B 8iigngy. SrdRy A s indheds g mBtvs Fo Dbt s BAFER0Gs for

éiercuﬁﬁglfﬁémons%sdé[é?&f ®ith SleairRABMNSonéntS 90@4, I2OFRAH 178Y. While
be coupl ed to another code segnent or a har dwar e

giavanastbebng gragssilig mentrnd 2 b dteh (o b@undwmwathatme od g of
L [ nt s

%gr%ato ﬁié) Oggna%?g%d £ n?% ag%rl anet & eXl t ﬁhl eetmoryr%%/o be
pessed, f oameigiediig.on3, tinansted (s aesilstéSﬂ NEN0ehYt Rifistsdveer on a
neans,includinq menory sharing, nessage. passing
teoRen lipks Syvigm 14e¢ Wﬁe&@eawﬁhm@srn@mle Ke, {%@@@ncmﬁs a

. rg I
ﬁ%{&e‘c}@@ ﬁatlefﬁpl 3@6%&%%%% gﬂeﬁ btl(ﬁc%g 'E}{da‘ﬂ Fﬁg %ﬁ&%{ R&8tions
ﬁnpiemdmxeéby aﬁ)wuetsoo,rssftwamj osconmmhatidnathenpef (fe(g rﬁmtveare) System
functions descrjbed her Thes ftware co
W alodss mlontnl eronring lghﬁ Fsedeien @amsg)n%% gi?%ate

I t
SNtk A nk TR RsILAPLOGEN E6huhd 102 hafinclyde an clcctrical
cemp@Ernbier caring a:athbaml schedulp Il aou. tlf:ortehernpk@r dmesb@d schedule
via varj ous nea i S known e art 0
B S RRY To 38 innR yBHRL T iEe itpud obforb deica
%mgmfgag 0} idagtifdud OaNQEAties c@ﬁPbﬁEn@ FdrefcR@thih N8 b&@bd Miblifier
e broadcasted to a plurali nobi | e devi ces.

FQQkOEfxla?ﬁﬁl Eor wmpéqnthez&mmylphﬁgt brskeff 1§ evapbuatqshasecdppap the
}@CE Ve&]s %@818(? gch%&fﬂ%' g%Co n ohg %%ct aRRY ep%w%% %Qcko?%ay be
System L 'S resen §

tltoekised whircthe rmlybanb ecliddnretmmeabs &l atg@%ubllsmm aBﬁ@ﬂirﬁétﬁntA low
functions inpl enent e]g bté a processor, software,
@l

wirpftagy bndaterayieggsw e subtbhapdpghedyle injettesa lilzts’ée subband
t
hég ngﬁ—:glﬁtlgnjt[ l&@l:al%‘ir %COgﬁljgé,n g({nlqg%e% oe?éclﬁﬁégl %on Cpeonent for
hmglfymg agroouep amghﬂ&(l%ckcbfﬁyz@&] cAfideanalyzeigaht subbahd schedule and
onent. for_scheduling power |lin.ted nobi.l e devices

HING et A BOW S GRBHITT fin R IR AR B AR 88WRysage while
heirghagd léh%@ce?fhb‘l@@%&trﬁ%ﬁ%gﬁf 28Rt Rl19GREE R 1300 may
spectrum | ogi cal grouping 1202 may conpri se
meludk eanernarxl13¢0 lipl(ormﬂtms netrug e forl elxngltmg dumputines associated with

lellecmritcgldconn}f)%{l!cn S 9?6’4', ??&6 8 ?SOEQ:%hel r[E)Dwn as being external to memory

1310, it is to be understood that electrical components 1304, 1306, and 1308 may exist

within memory 1310.

[0089] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further

combinations and permutations of various embodiments are possible. Accordingly, the



nobi |l e devices wi thout power |limtations can be
assigned to remaining portion of the allocated

WG p@snsarns af t er schedul i ng power |imted nobi | BCT/US2007/078099
devi ces. Moreover, logical grouping 1202 nmay i ncl ude
an el ectrical conponent for selecting subbands 1208.
WD 2008/ 033796 PCT/ US2007/ 0789 25 According to an
exanpl e, subbands can be sel ected based upon
consi derations of power |imtations of nobile devices
AScMBdd crRBodiMBNe e 1ﬁ%h§é& fo\ntBra @G 0SSh SHERASSmodifications and
Addi tionally, system 1200 may I nclude a nenory 1210
Vhamoneﬂatﬁ@wwﬂsnﬂwﬁmnvn$dﬁonm(ﬂXEQMMﬁm@HﬂﬂmnmlEnshmnuneto

e NS N ST s W

Elhinhs shich tBBn mﬁ&héé@t@%etlﬂahm@ml Dnafi Qindifar t@{h%ceéﬁﬂ cal
conponents 1204, 1206, and 1208 may exist withi

nesmENTisined B9 cGrypeR]e " ¢t tedowgrgemplgyed 4| a}smsmoe@ll Werd in a

I%(stemlSOO that adjusts power on a reverse |ink.
gy ‘em 1300 may reside within a nobile device, for
i nstance. As depicted, system 1300 incl udes
functional blocks that may represent functions
i npl enented by a processor, software, or conbination
thereof (e.g., firmvare). System 1300 includes a
| ogi cal grouping 1302 of electrical conponents that
facilitate controlling forward |ink transm ssion
Logi cal grouping 1302 may include an electrica
conponent for receiving a subband schedul e 1304. For
exanpl e, the subband schedul e can indicate assi gnment
to an inner subband or an edge subband. Mboreover,
| ogi cal grouping 1302 may include an electrica
conponent for determ ning a power anplifier backoff
1206. For exanple, the power anplifier backoff is
eval uat ed based upon the received subband schedul e.
According to one aspect, a high power backoff may be
det erm ned when the subband schedul e i ndi cates an edge
subband assignnent. A low backoff may be determn ned
when the subband schedul e indicates a m ddl e subband
assignnent. Further, |ogical grouping 1302 may
conprise an electrical conponent for nodifying a
power anplifier backoff 1208. After anal yzing the
subband schedul e and evaluating a backoff, the power
anplifier can be adjusted to mtigate power usage
while rmaintaining an acceptabl e spectral mask margin.
Addi tionally, system 1300 nay include a nenory 1310
that retains instructions for executing functions
associated with electrical conponents 1304, 1306, and
1308. Wiile shown as being external to nenory 1310,
it is to be understood that electrical conmponents
1304, 1306, and 1308 may exist wthin nmenory 1310.



[ 0089] What has been descri bed above incl udes exanpl es
of one or nore enbodinents. It is, of course, not
w@omsiosd7ec t o descri be every concei vabl e conbi nBE€T/O82000678099
conmponents or nethodol ogi es for purposes of descri bing
the aforenenti oned enbodinents, but one of ordinary
skill in the art may recogni z& that many further
combi nati ons and pernutations of various enbodi nents
are possible. Accordingly, the WD 2008/ 033796
PCT/ US2007/ 078099 26 descrdbgeenbodi nents are
intended to enbrace all such alterations,
nodi fications and variations that fall within the
?@{{it and . scope of the appended cl ai ns. Furthernore,
al il d It that the term "includes” is used in
either the detailed description or the clains, such
termis intended to be inclusive in a manner simlar
10 tha& methed that mtigatesineg lingsr distortom ogi spgetral gnask margin,
iq% 11 reted when enployed as a transitional word in a

SRR "8AD 2008/ 033796 PCT/ US2007/ 078099 27 CLAI MS

VWhat cheghlai st Stoup of A 198kt Bimbbiad daviidd @adrEiner subband of an

non-|inear distortion on spectral msk_ margin,

elinegted spergruns based ypmpovsertlinigatiog dnfgpmegfongfrom dhgshirshegeup; and

nobi | [ j f t o

spect FiRHES: s afleh bl SRR bt mille Al BR Smainine

pdreioh iof gie afjpougd spendumsithedhhkdulmgahs inbseqibbaid gasedipp@f power
t .l east .one nohile device on a remaining portion of
IRdatipn Bérmagor o tha ARICHE ! &KM8dul i ng the i nner

subband based upon power limtation information from

t he subsequent group. 2. The nmethod of claim 1,

2ur t hé&he wethodioiclagmrle beiher egmiposneg rekéiminggiomen limitation

h@fornation from one onnDre.nDbiIe devices. 3. The
PHBHOBATOR A IOV IES power i ni tati on

i nformati on includes QS Ievel or a power anplifier

size. 4. The nethod of claim2, wherein the power.
Bi mi t Zh¢ methodfod clamilowheistpthe pewenlimpaiaminfaraeApreinghides QoS
ransm t [ .an assi gnnent spanning at |east one
%?&fﬁghxh($§§gP§§J%%%ctrun1 the i nner subband, an edge
subband or a single base node. 5. The nethod of claim

2, wherein the power Iimtation information conprises,

. The method of claim 2, wherein the power limitation information comprises a
maximum achievable transmit power for an assignment spanning at least one of the

allocated spectrum, the inner subband, an edge subband or a single base node.

5. The method of claim 2, wherein the power limitation information comprises a
static differential power headroom corresponding to one of an edge subband, an inner

subband or a single base node.

6. The method of claim 1, wherein the first group comprises devices transmitting

close to maximum transmit power.

7. The method of claim 1, wherein the subsequent group comprises devices

transmitting substantially less than maximum transmit power.



static differential power headroom corresponding to

one of an edge subband, an inner subband or a single
wha®e/ossioke. 6. The net hod of claiml, wherei n PEEUSI0T078099

group conprises devices transmtting close to nmaxinmum

transmt power. 7. The nmethod of claim1, wherein the

subsequent group conprises de3d ces transmtting

substantially | ess than maxi mrumtransmt power. WO

2008/ 033796 PCT/ US2007/ 078099 28 8. The nethod of

gl ai mril, nfofolRRCI5A @fdrﬁﬂepgorﬁﬂﬁas@r‘f% ée@&ﬂﬁg%%@%ﬂg bg&%leiﬁi part on

In part on power limtatio mati on and channel

pevedimnadtion. informathen anetdhachebeledtaiitn 1, furt her

conprising inferring power limtation information

ased ast r n commyni cati ans wi th. one. or
ﬁo F;E%me o4& P@gﬁ? CT QHRPHERHBETHRE BPUFY nfr@taﬂon
i’f@@r‘h?a'ﬂ@n%@&dfa't [eagt ifp@H RN ceﬁwﬁhﬁ%@nmgﬂ oﬂyal b Rbbile devices.
service e device wwth a limted power
anpllfler S|ze 11 The nethod of claim 10, wherein
the hThhmQhSdrdblaire lde/‘hbleﬁl ths fiadt geoupaatiadesediggh qudlRy of service

nmet hod, of cl erein t first group

E‘E%%a@%leéiets@w@faf Bmited Rsgs gl {ﬁl@{/ bge at a sector

edge, the best efforts nobile device is not

?nst Tl &%ﬁmﬁ%f LRENDERRAGH thER r(?AS mbBile Jél}?c tapé)?ector edge.

clarm wherei n the subsequ group 1nc
| east one of a best efforts deV|ce constralned by
Int er The aRGBJICIBLIMAI1, whcavthe ﬁr%ligir(hlﬂ 18€1g€csROV®T cfforts mobile
amplifier size or a deV|ce with hig

e & @-seefor edesy the ,béﬁ@éfo([gmgbllp g@ylée ispt consiipingy by énterference

ni cati ons apparatus, conprising: a nenory that
retains instructions related to scheduling at |east
one nobile device with power Iimts on inner subbands

0f. a Fhesiethothoothiadhedulcimtic stbsegast g indiwdvsla€least one of a
deV|ce Wi t hout power |imts on remaining portions of

e@ﬁ‘é‘b‘{iemﬁﬁ Cogﬁaangﬁd l?}hmg‘éfeaqn@g centrql g @ev&c&m]ﬂé HrgcoPavisE
?g i dz%QJ?f '(%ch %{h%gﬁ( ?@‘ngetot B?er kst g@%ggs

in the menory MAre ess nications
apparatus t hat enables dynam c power anplifier

ckof f nprising: means for scheduling a first
g oupAo‘f’lr%l’?SSICQH’éf‘Eu %@0%%%& Het?P'EBIBRS-an i nner

subbapehedforfthap}dtQaainSHucRAS FIMBA RAR BN Mnga€ ﬁ:agt dn@ mobile
part on power limtation information fron1the i rst

devocgpwith power limits on inner subbands of a spectrum and scheduling at least one
mobile device without power limits on remaining portions of the spectrum; and
an integrated circuit coupled to the memory, configured to execute the

instructions retained in the memory.

15. A wireless communications apparatus that enables dynamic power amplifier
backoff, comprising;:

means for scheduling a first group of at least one mobile device on an inner
subband of an allocated spectrum based at least in part on power limitation information
from the first group;

means for scheduling a subsequent group of at least one mobile device on a
remaining portion of the allocated spectrum based at least in part on power limitation

information from the subsequent group; and



means for scheduling a subsequent group of at | east
one nobile device on a remining portion of the
W@Rkdosoz7edl spectrum based at | east in part on PORES2007/078099

limtation information fromthe subsequent group; and

WD 2008/ 033796 PCT/ US2007/ 078099 29 neans for

sel ecti ng subbands based at |Xast part on power

limtation information. 16. The wirel ess

communi cat i ons apparatus of claim 15, further

COMPY i3 hilFof BAlSing s @6banBE Bk DIk PaR BGoulel Mhn@hdsP"

i nformati on fron1§ne or nore nobile devices. 17.

wiforelagies. conmmuni cati ons appar atus of cl ai m 15, the

power limtation information includes QS level or a

power anplifier size. 18. The w rel ess comuni cations

appar ghelyirefestthmudiCatioM apSiritub BECIRRYES, futthdr dofpkiS9fg means

i nformati on conprises a maxi mum achi evabl e transmi t

froweqeivieg thapowss Engatieminfermatian fignaend aarerc arbilofdeyiges.

al l ocated spectrum the inner subband, an edge

subband or a single base node. 19. The W rel ess

CDNMMUMHE dlreRBScarppaniditiths @pparhtab 6T d@im WhehepswétBnitation

power ~limtation information conprises a static

enfermestien incipdep QNSrlcvrd gHR GENFLUPPIESESHEI ng to  one of

an edge subband, an inner subband or a single base

node. 20. The wirel ess conmuni cations appar at us of

t8.ai NThSwireless @mmtiieatians appayatos pf clemmpé,ivelescid ehd weser

bﬁ¥nsn1tt|ng close to maxi numtr nsn1t1pomer 21. The
I LIGRHOR FRBPYIHH & THImH R AgRIcy DI f AN BOWGHHEF ¥ n

LREnRP SAHRRL at &aawae SPIRNSESHAGEEER, the mﬁﬁwaﬁ& an edge
substantial 'y I'ess than maxi num transm t power .

Jibband oed gBglec basenadiccat i ons apparatus of claim 15,

wherein neans for selecting subbands further based

upon channel selectivity. 23. The wirel ess

¢OMMUMHE Rk RES cPRBAiBAtths App4rhtal BF diim i 61w Ht@éin the power
conpr|3|ng means for inferring the power |limtation
limftatierainfeymabas eematisds @agtaticidaferantial paweokeadriiosmeqrensponding to

B 8357 e PRt SuO R SR GO R Cat i ons

apparatus of claim 15, wherein the first group
includes a high quality of service (QS) nobile device
wth Abe w,tﬁe}(e&jc%wmcgms jappaatus gf ¢laim 15, wherein the first group

comprises devices transmitting close to maximum transmit power.

21.  The wireless communications apparatus of claim 15, wherein the subsequent

group comprises devices transmitting substantially less than maximum transmit power.

22. The wireless communications apparatus of claim 15, wherein means for

selecting subbands further based upon channel selectivity.

23. The wireless communications apparatus of claim 15, further comprising means
for inferring the power limitation information based at least in part on communications

with one or more mobile devices.



25. The wirel ess communi cati ons apparatus of claim 24,

wherein the high QS nobile device is at a sector
wW@dwe/03PBe The w rel ess conmuni cati ons appar at RGI/082007/078099

claim15, wherein the first group includes a best

efforts nobile device at a sector edge, the best

efforts nobile device is not3constrai ned by

interference control. 27. The wi rel ess comuni cations

apparatus of claim 15, wherein the subsequent group

bacl u@ﬁéw%lek@&ﬁﬁmﬁﬁ‘i@atﬁfns% Pﬁ'%s ef f1gmt ?5,%@1’[&8@ the first group

constral ned by |nterferencg control, a 'device wth

Inghugles pbighrquahtyl dffsemiceQp8) mobde dewdcwithva tlimiteidglower amplifier

carrier-to-interference (C/l) ratio. 28. A

tU6Yrput er - r eadabl e medi um conprising: code for causing

a conputer to schedule at |east one nobile device with

POVET Thé fefeSs Qi GAtcHY QBﬁatG%s 8f c18in? PEGHEHTh tl?é‘lﬁ%% QoS

code for causing a conputer to schedule at |least o
mobil¢ devdevis@ea wéctdradie. power |inmits on remaining

portions of the spectrum 29. The conputer-readabl e
di um of .claim 28, further conprisin ode f.or
usi hh° Wgel?_éﬁm@vmf@@é |a@araf§5 ol aS Bulbacin e fpvst group
RRIUIGYVE bed: kbt @hoBlle HEQ! 4TRl:O0: e HRANEHorts mobile device is
selectivity. 30. The conputer-readabl e nedi umof claim
8¢, cohstraimel bycioteplicisicagodude for inferring the power
limtation information based at |least in part on
nmupj cati ons with . one or nore bj | e_devi ces. 31.
?ﬂ a %l“? BIIESEs %ﬁ%ﬂﬁﬁ%‘&ﬁs &HP3_§9T§§ eﬁaalé‘h ?%ﬁﬂéﬁr%ﬁlﬁ%e Su%sequent
gr%ﬂg EAhd9 at 1088 ohBbePbadk 8ffofl HANEL con@iihebb R fhidrRrenicontrol, a
003/ 033796 PCT/ US2007/ 078099 31 schedule a first
devoupwih lage pergtanghidicmeibé dea deviceitib highrwairremgo-interference (C/1)
subband of an allocated spectrum based at | east in
'’t on power limtation information received from
the first group; and schedul e a subsequent group of at
| east one nobile device on a remaining portion of the
38| ocAtmpypedesdghicanedymsedmdisingig t he | nner subband

based St. | r r.lim.tation. s
ot or Sk 0rep el B 006 aL Bl e WEBig devisgwit pover

Thés ap prafcatutdbands ¢fl aadpoartddm; arder ei n the integrated
circuit further configured to select a subband based
i n pafededAr FOWBE 3 GO itdrchicdyls phisast ORC A1odile Hayipewithout

ﬁg\lv(%clMuYé &Y remaining portions of the spectrum.

29. The computer-readable medium of claim 28, further comprising code for causing
a computer to select a subband based in part on power limitation information and

channel selectivity.

30.  The computer-readable medium of claim 29, further comprising code for
inferring the power limitation information based at least in part on communications with

one or more mobile devices.

31. In a wireless communication system, an apparatus comprising:

an integrated circuit configured to:



33. The apparatus of claim 31, further conprising
inferring power limtation information based at | east
WO p00p@sI79©n commruni cati ons with one or nore noPCT/ES2007/078099

devices. 34. The apparatus of claim 31, wherein the

power limtation information includes QS level or a
power anplifier size. 35. Thellapparatus of claim 33,
wherein the power limtation information further

conpri ses a maxi mum achi evabl e transmt power for an

assi gnnent ; $RaNBL s ol PASH lca@lGheQhotlilt&lcdlck @hah&fher subband
spectrum the 1 nner subband, an edge subband or a
sf angdlwchiad epavtden bas@bat [Tdwe inappyeraparscr dfmititian imf8Bnation received
ﬁhe%ﬁi? %he ower limtation information conprises a

P O PFRPeMY al  power headr oom corresponding to

one of an g4geuls HRERRFuerRBrdupTTat 1ca4RAAADLAE dBvisé BYh femaining
base node. 37. The apparatus of claim 31, wherein the

portion ofjthewbloederpsricseemdder sehgdulingghe ivinet subfaryd rsed atdeast in

5\%}[( i)n (r)nw{:rrlf‘nrlli%amé)tn ig%%frlﬁonsr%t:ei;r@(? frSRRRL ?&bgé%u%];lt érlofallli).m 31,

efefn the subsequent group conpri ses device

transmtting substantially | ess than nmaxi numtransmnit
ower. 39. The %ﬁgaratus of claim 31, wherein the

7 st The snpyratweeiuddis H . mihgreigthelintegragsd citgait fyrgher capfgured to

9305 5Bk SRt B h By EEm RS i TRHGh 2 Bt Hhpiviy.
claim 39, wherein the high QoS nobile device is at a
S®Ct OThe gsli@€atuddf cldihes 1A ppdicatoidpeding irdering boweh Binéthfion
the first group includes a best efforts nobile device .
gformagign bayedey gé‘@,st if part g spmafngaienswih pac geppicanplile devices.
not constrained by interference control. 42. The
apparatus of claim 31, wherein the subsequent group of
Bhcl uliksagtardteasiclanel 1, ofhesibstposfet bmitatickeinfaeation includes
ﬁgg trained by interference control, a device with

%@@ B POWSASIRIIICEPIZGi ze or a device with high
carrier-to-interference (C/I) ratio. 43. A nethod that
facilitates dynam cally adjusting power anplifier
BackoThs apraoatpy dfsilaigr 33, edeion thy pawsu bivatatdoragsorgraten fyrther

eval uating a Eomeb.aqﬁlhfler back%ff based attleast iPl ‘

E)%{P]ensgﬁ a Ipam aChigya % Brbsgﬂbp%\gegl Bh?ﬂa?ﬁ“,gnﬁ’ﬁa spanning at leas

gﬁ’d (r;ﬁ%n}: BlfoAtddQPBEtrATRhd & suBBERT, Bh Bl PLHARI @ik Bsbe node.
ackKorTt.

36. The apparatus of claim 33, wherein the power limitation information comprises

a static differential power headroom corresponding to one of an edge subband, an inner

subband or a single base node.

37.  The apparatus of claim 31, wherein the first group comprises devices

transmitting close to maximum transmit power.

38. The apparatus of claim 31, wherein the subsequent group comprises devices

transmitting substantially less than maximum transmit power.

39. The apparatus of claim 31, wherein the first group includes a high quality of

service (QoS) mobile device with a limited power amplifier size.



44. The nethod of claim43, further conprising
transmtting power limtation information. 45. The
woreiokosB7ed cl ai m 44, wherein the power |imtatPORUS2007/078099
i nformati on includes QS Ilevel or a power anplifier
size. 46. The nmethod of claim45, wherein the power
[imtation information furthe}2 conprises a maxi num
achi evabl e transnmt power for an assi gnment spanning
at |l east one of the allocated spectrum the inner
gyibbande 4 A -£E96r FHROR) %h@feu‘?th%'hr@ Qo8 ARMilBAGce isth{ a sector
The method of claim43, wherein [fuat1 ng a power
edgel i fier backoff conprises determning a | ow backoff
when t he subband assignment indicates allocation to

B ABuoangTiat ST SRS ey B o
uhgEein s%é’t@f Lkl g b@st%%ﬁ nfIBRk dEieE iBRE K&fsﬁramed b 1nterference
conprises determning a high backoff when the sub %

esgiojnment i ndi cates allocation to an edge subband of
al l ocated spectrum 49. A mﬁreless comruni cati ons

par o a_ menor at retains
Aheet ks ﬁl&ﬂ%ﬁat{f@@%ﬁ B0 AE R U RERPAHPRG pdagat least one
beckat Eff@@ss&’éiq&tcohﬁ?ﬁﬁed Hfay R ferQie Bofthf &l ¥&SSHRAPRRE power
assi gnnent and changi ng power anplifier based upon
anplieraiagair edlchae kothfhighapariantorinteegrance (C4) ragai t
coupled to the nmenory, configured to execute the
instructions retained in the nenory. 50. A wireless
EONMURAI H@hbPHat ARNRLES dhahliddllyidhisaad fSwaUMAlIfRe BhckofT,
di stortion on spectral mask nmargi n, conprising: neans
$QRPLSRS| vi ng a subband assi gnment; means for

deterﬂ%&kl a BRY ({M§FR|%fler backof f based at | east
in part on he O PeECE e%lsubband assi gnnent; and neans

for agyaliwdtingd paweewapliAsAdackdfE based aplediti@ p&® oh i received
det ermi ned backoff. 51. The w rel ess conmuni cati ons
apﬁ&b@F@é“%@mﬂ@HrWHbr conpri sing nmeans for

tr a”SE’d b g%%m T gm&phmﬂt Lo H&ftfl’é %@a‘(i:l}ag{& n‘t])a%%off-rhe

Wi rel egs ons appar us o wher ei n
the power [limtation information includes QS |evel

a power Ler _slze. 53. The wreless
M A VA P o CUREISHHES NS THERE AW FHimitation
RP¥¥tation.

45. The method of claim 44, wherein the power limitation information includes QoS

level or a power amplifier size.

46. The method of claim 45, wherein the power limitation information further
comprises a maximum achievable transmit power for an assignment spanning at least

one of the allocated spectrum, the inner subband, an edge subband or a single base node.

47. The method of claim 43, wherein evaluating a power amplifier backoff
comprises determining a low backoff when the subband assignment indicates allocation

to an inner subband of allocated spectrum.
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1. The wireless communications apparatus 50, further comprising means for

transmitting power limitation information.

52. The wireless communications apparatus of claim 51, wherein the power

limitation information includes QoS level or a power amplifier size.

53.  The wireless communications apparatus of claim 51, wherein the power
limitation information further comprises a maximum achievable transmit power for an
assignment spanning at least one of the allocated spectrum, the inner subband, an edge

subband or a single base node.

54. The wireless communications apparatus of claim 50, wherein means for
determining a power amplifier backoff comprises determining a low backoff when the

subband assignment indicates allocation to an inner subband of allocated spectrum.
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55.  The wireless communications apparatus of claim 50, wherein determining a
power amplifier backoff comprises determining a high backoff when the subband

assignment indicates allocation to an edge subband of allocated spectrum.

56. A computer-readable medium, comprising:

code for causing a computer to evaluate a power amplifier backoff based at least
in part on a subband assignment; and

code for causing a computer to configure a power amplifier according to the

evaluated backofT.

57.  The computer-readable medium of claim 56, wherein the power amplifier
backoff comprises a low backoff when the subband assignment indicates designation to

an inner subband of allocated spectrum.

58.  The computer-readable medium of claim 56, wherein the power amplifier
backoff comprises a high backoff when the subband assignment indicates designation to

an edge subband of allocated spectrum.

59.  Ina wireless communication system, an apparatus comprising:
an integrated circuit configured to:
determine a power amplifier backoff based at least in part on a subband
assignment received from a base station; and
adjust a power amplifier according to the determined power amplifier

backofT.

60. The apparatus of claim 59, wherein the power amplifier backoff comprises a low
backoff when the subband assignment indicates designation to an inner subband of

allocated spectrum.

61. The apparatus of claim 59, wherein the power amplifier backoff comprises a
high backoff when the subband assignment indicates designation to an edge subband of

allocated spectrum.



