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BACKGROUND
L Field
[0002] The following description rclates generally to wircless communications,

and more particularly to providing a mechanism for power adjustments.

IL Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, 3GPP LTE
systems, orthogonal frequency division multiplexing (OFDM), localized frequency
division multiplexing (LFDM), orthogonal frequency division multiple access
(OFDMA) systems, and the like.

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

base stations to the terminals, and the reverse link (or uplink) refers to the
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transmit data to a user equipment (UE) on the downlink and/or receive data from the UE

on the uplink. The downlink (or forward link) refers to the communication link from
the Node B to the UE, and the uplink (or reverse link) refers to the communication link
from the UE to the Node B. The Node B may also send control information (e.g.,
assignments of system resources) to the UE. Similarly, the UE may send control
information to the Node B to support data transmission on the downlink and/or for other
purposes.

[0008] For open loop MIMO systems, the transmitter does not know the MIMO
channel conditions. The optimum power allocation is then uniform distribution of
power along all transmit antennas. With limited feedback, such as per stream
supportable rate, rate adaptation along with minimum mean square error (MMSE)
detection and successive interference cancellation (SIC, collectively MMSE-SIC) a
receiver can be proven to be capacity achieving schemes. This is the basis for PARC
(per antenna rate control) system. Alternative MIMO schemes involve layer
permutation, which effectively equalize the four spatial channels. Because the layer

permutation is a unitary transformation, one can easily show that this scheme is also



[0007]In a wirel ess conmuni cati on system a Node B (or base station)
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the uplink (or reverse link) refers to the conmunication link from
the UE to the Node B. The Node B may al g0 send control infornation
(e.g., assignnents of systemresources) to the UE. Simlarly, the UE
may send control information to the Node B to support dat a
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system includes receiving a peak to average (PAR) back off value; and applying the
received PAR back off value to determine a power value such as a power allocation
(PA) value. In accordance with one aspect, the PAR back off value is at least partially
based on modulation type. In another aspect, the method includes determining a rate for
a UL transmission. In another aspect, the PAR back off value is at least partially based
on modulation type and is more for 64 QAM than for QPSK. The power allocation
algorithm for different UL MIMO schemes is described as follows. Power allocations
(PA) without antenna permutation (e.g. per antenna rate control PARC): When
allocating power for different antenna stream, one can consider different PAR back off
value for different modulation schemes. Different PA back off should be applied for
different modulations, such as QPSK and 16 QAM. Therefore, if different layers use
different modulation order, the power allocations will be different. Power allocations
with antenna permutation (e.g. virtual access point VAP): If the same modulation order
is chosen for different layers, the PA back off can be chosen according to the back off
factor for that modulation order. If different modulation order is chosen, then the PA

back off can be chosen based on the PAR back off value from the permuted streams.
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nore enbodi ments conprise the features hereinafter fully described
and particularly pointed out in the clainms. The foll ow ng description

and the arRpgexReoiaM ngs set forth in detail certain ilpbyskidabibdsia
aspects of the one or nore enbodi nents. These aspects are indicative,

however, of but a few of the various ways in which the principles of
vari ous enbodi ments may be enpl oyed andst he descri bed enbodi nents are
i ntended to include all such aspects and their equival ents. BRI EF
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computi ng system environnent I n accor dance with one or nore aspects.
all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] Figure 1 illustrates a wireless communication system in accordance with
various aspects set forth herein.
[0016] Figure 2 is a block diagram of an embodiment of a transmitter system
(also known as the access point) and a receiver system {also known as access terminal)
in a MIMO system in accordance with one or more aspecets.
[0017] Figure 3 illustrates a UL MIMO Transceiver Block Diagram in
accordance with one or more aspects.
[0018] Figure 4 depicts an exemplary access terminal that can provide feedback
to communications networks, in accordance with one or more aspects.
[0019] Figure 5 illustrates an example of a suitable computing system
environment in accordance with one or more aspects.
[0020] Figure 6 provides a schematic diagram of an exemplary networked or
distributed computing environment in which PAR backing off can be employed in
accordance with one or more aspects.
[0021] Figure 7 illustrates a wireless communication system with multiple base
stations and multiple terminals, such as may be utilized in conjunction with one or more
aspects of the herein described PAR backing off.
[0022] Figure 8 is an illustration of an ad hoc or unplanned/semi-planned
wireless communication environment in accordance with various aspects of the herein
described PAR backing off.
[0023] Figure 9 illustrates a methodology including receiving a PAR back off

value in accordance with one or more aspects.



[ 0020] Figure 6 provides a schematic diagram of an exenpl ary networ ked
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enpl oyed iwp agodsdance with one or nore aspects. [0021pFy/@ss087/083814
illustrates a wirel ess comunication systemw th rultiple base
stations and nultiple term nals, such as may be utilized in
conjunction with one or nore aspects ofgthe herein described PAR
backing off. [0022]Figure 8 is an illustration of an ad hoc or

unpl anned/ sem - pl anned wi rel ess comruni cati on environnent in
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qual ity index romone antenna is power controlled as a
reference sii@as] in afignrdanbstraet hmetheddogynwheciaspeaics node B is in

communication with a mobile device in accordance with one or more aspects.
10:026] Figure 12 illustrates an environment wherein a Node B such as a source

Node B 1202 is in communication with a mobile device in accordance with one or more

aspects.

[0027] Figure 13 illustrates PAR for LFDM for 16 QAM and QPSK in
accordance with one or more aspects.

[0028] Figure 14 illustrates PAR for LFDM for 64 QAM and QPSK in
accordance with one or more aspects.

[0029] Figure 15 illustrates PAR for LFDM for 64 QAM and 16 QAM in

conjunction with one or more aspects.

DETAILED DESCRIPTION
[0030] Various aspects 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 aspects. It may be
evident, however, that such aspect(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 aspects.
[0031] In accordance with an aspect, a method for a wireless communication
system includes receiving a peak to average (PAR) back off value; and applying the
received PAR back off value to determine a power value. In accordance with one
aspect, the PAR back off values is at least partially based on modulation type. In
another aspect, the method includes determining a rate for a UL transmission. In
another aspect, the PAR back off value is at least partially based on modulation type and
is more for 64 QAM than for QPSK. The power allocation algorithm for different UL
MIMO schemes is described as follows. Power allocations PA without antenna

permutation (e.g. per antenna rate control PARC): When allocating power for different



[0025] Figure 11 illustrates a methodol ogy wherein a source node B is
in communication with a nobile device in accordance with one or nore

aspects. [WO3ekhsdw e 12 illustrates an environnment wheegig@7Hiada B
such as a source Node B 1202 is in communication with a nobile device

i n accordance with one or nore aspects. [0027]Figure 13 illustrates
PAR for LFDM for 16 QAM and QPSK i n accgrdance with one or nore
aspects. [0028] Figure 14 illustrates PAR for LFDM for 64 QAM and QPSK
i n accordance with one or nore aspects. [0029]Figure 15 illustrates
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aspects. DETAILED DESCRI PTI ON [ 0030] Vari1 ous aspects are now descri bed

with referesdemes PHErent B bagls off can be applied for different modulations, such as QPSK
and 16 QAM. Therefore, if different layers use different modulation order, the power
allocations will be different. Power allocations with antenna permutation (e.g. virtual
access point VAP): If the same modulation order is chosen for different layers, the PA
back off can be chosen according to the back off factor for that modulation order. If
different modulation order is chosen, then the PA back off can be chosen based on the
PAR back off value from the permuted streams.
[0032] In an aspect, the rate determination algorithm with PAR back off value
considerations is describes as follows. In one aspect, a centralized rate determination
controlled by a Node B scheduler is considered. A channel quality index CQI from one
antenna is power controlled as a reference signal. Channel conditions from other
antennas can be derived base on either broadband pilot from all antennas or the special
design of request channel. In other words, the MIMO channel sounding is achieved by
either periodically sending broadband pilots from all antennas or by sending the request
channel from different antennas. The broadband pilot symbols may be utilized by the
access terminals to generate channel quality information (CQI) regarding the channels
between the access terminal and the access point for the channel between each transmit
antenna that transmits symbols and receive antenna that receives these symbols. In an
embodiment, the channel estimate may constitute noise, signal-to-noise ratios, pilot
signal power, fading, delays, path-loss, shadowing, correlation, or any other measurable
characteristic of a wireless communication channel. The UE reports delta power
spectral density (PSD) with respect to the reference signal within the headroom adjusted
by the load indicator with consideration of the path differentials from serving and other
sectors. To be consistent with SIMO operations, one can report back the delta PSD for
the antenna transmitting the CQI signal. PA back off with the PAR back off value
consideration can be determined by assuming a QPSK. transmission. The Node-B uses
this reported delta PSD to calculate the data rate of the user who does not suffer from an
inter-user interference (e.g., the [ast decoded user in the SIC operation). If the selected
modulation is higher than QPSK, then additional back off can be applied, and a
supportable rate is recalculated. Node-B calculates the data rates of the users who suffer

from the inter-user interference based on post-SIC effective signal to noise ratio (SNR).
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QAM Ther ef oF @morej of thfis¢ ﬁ@p@ﬁmavéye@rsbln@blndran@@rw H@lch}ramleorm @pa@rus
the power a

ant epna. per A0 SETBACR e b h S Fabce BARE o) uf AR il
nodul at i on dertdererdis. hmsemnjanrapdarhtfuemm;e ﬁmp’lemsnted frel/RA habdd p:rﬁcftrcedhn

be chosen according.to the of f fact r for that dul ati on or
Gt er en bGP Bt rglr SheBiaubif 3R ko sratisn TRaoRS Bt Hor
chosen basedsgRbts k&t gortIRr&Iac s @h bxatdl1l@ndnky QftHehfe Rl Nat REs, S§dt@M T Bnd
[0032] I n an aspect, the rate determ nation al orrthmwrth AR back

of f val Ue CEPRFRIECAFSERRC horokaie Rt iasthe oniekke! an #- bferaspect, a
central i zed &L [

consi der ed. Uﬁﬂ lﬁlaeﬁﬁgelﬁ{%%ﬂﬁh dgﬂ %ﬂ%ﬁ%gﬁ romn%%tg&%r g%rﬁgéh?gﬁt)@&gﬂrd B2
controlled a@e@tmge%@K@hmelsmgnatthogmalrmretbmc@mdrsmrllgdrsl the enfrslotuber
antennas ca : | : r fr

ant onnas or PR L8 HeY ShRASRAheF ol Elpntl RAIRE R Rhidd BT Bleps
the M MO ch§3dl sounds mgdizmtlmﬁpphwr:ﬁnhye ’enhh?ecronmenet:mdr‘mtehy” arinte ng
br oadband pilots .fro | | .antennas or sendin e.re channel
r om dh 11 of GHE SR ERHALD e BPORGLEHA TR YO REb IS s, TEVER | | ped
by the accessitwat M dabRichOfiGeneE ahiddie hand) elicrab@cl 4n/dr RhpEsmBihaln( CQ )
regarding the channels bet ween the access terninal and the access
poi nt for tHEhakerexapplevieetnronent mayieshitis BaiEnied 1o brine. # DECSH t s
symbol s and .f,66ei i ABERINZ §DAksdr SHEIRS oh RER GBI PRk of Bxdltion, a
enbodi ment, the channel estimate may constitute noi se

si gnal - t o- noiregemm,.anioss cahpuber. Qngmamommrponémdmngresdiel“ashm a process
pat h-1 oss, %Q(%g reagbf gk% ﬂt?olnaa%dgcom one?p%ao %Eal&?gg# puter and/or
characteristric ol & W Feless ‘Commnfcati off channeg Re” repor

del t a power dspéctaddlctvebenswd yr masra)mmum ey dete toontonents afneerxem«efrom
signal wthin.the headroo&%r+g$ the oad i ndi catﬁ[ W th

consi der at | SAYP PRBVELERAS GRS ‘éa“PP% t%%‘f‘\?f“ﬁﬁ SINE Gtqen- The
sectors. To c@r‘ﬁ?&@ﬂ{%lnﬁy%hanldatefﬂyWyQﬂ‘%@l Ay rerRBYE pFRBssELRER hs RACK
the delta PSD for the antenna transmtting the signal . PA back
of f with thacEaRupyYEh asiRnyldpviag ephel e difpacketd e déFétf@FTh‘i’qﬁ‘ed by

assumng a %’%ﬁeﬁ@rﬂ%ﬁcﬁﬁ%@ﬂ? a?[ﬁﬁer'}!gﬂl‘j; %r]lvﬁl?sro&h'sﬁstén? R, PSD
to calculate the data rat e use oes not s fer r m an
i nter-user iand/erdcersenoetwoek gich as the Itamtt Wit otietbystsms by way héthglsignal).

Additionally, components of systems described herein may be rearranged and/or

complemented by additional components in order to facilitate achieving the various



shoul d be apparent that the teaching herein may be enbodied in a w de
variety of forms and that any specific structure and/or function

di scl osed vhensisinsdiss nerely representati ve. Based on thectggelar/ogsie
herein one skilled in the art should appreciate that an aspect

di scl osed herein may be inplenented i ndependently of any other
aspects and that two or nore of these agpects may be conbined in
various ways. For exanple, an apparatus nmay be inplenented and/or a
nmet hod practiced using any nunber of the aspects set forth herein. In
addi tion, apsRPRAALUSIVIRYeD ¢ "RETRAGEH B8R4 Blorcio, IRE RRYoPlARE Hokk
using other structure and/or functionality in addition to or other

t han one or Prfsise coffigupdionsisetorth in agiven fighrehwsrvellibe apereciptcd knamt skilladeny
of the meth devi ces, systens, and apparatuses described herein
are descried in the context of an ad-hoc or unpl anned/ sem - pl anned
depl oyed wi [#I38ks coniarthcoadre,onriewdspameaticschiadd prdy indeanatioe pétati ng
ACK channel _i.n _an orthogonal st e e, ski | | in the art shoul.
Aopreciate PHBETRr ARHdY % BlATT ERn P Sy Seher» BbneHT EsE on
envi r onment snobfl0O:3ddnAmobHE derhdte baiion, 2@Rdte GRinimal acdeREtein@ihMBuser terminal,
"conponent, " "system" and the like are intended to refer to a

conput er - r ePERT @BFIEF YSERACVESEL ST EMERE A SPpeibsr Batiangpaxes dcql ylar
execution, fdI&NBRL, 8 corMAteRpheiCa SHsoh TR on BORCATSA) Yh&RIPWIRLLON

t hereof For exanpl'e, a conponenf nmay be, but is not Iimted to belng,
a process r leallagp OMLR) prtinwes seponabdipitd cesigont (Plady), ethpedheld dewice having
execut abl e, £ i . r. One
or mor o corts st Sledon THEEHY 3Pl MR oRie R AT TR S
executi on antdemoosipohentchmismbiecilitadag iviekdssommuneaicaop witk b paotdésarg

di stributed . between two or nore conputers. Also, these conponents can
execute frofif¥% i ous conputer readabl e media having various data

structures $8036pd t henpaRver[RRiotOHINONEBE RaliRY dERABRhEEh tabeWay of
| ocal and/or renote processes such as in accordance with a signal

havi ng one HPPIFBFHCHEY AMpaekSPRAEES. QT artigerod mRpBlsc BifQsEE S dEAL
interacti ngqw ] [ I V.S i it
system  andl A BuRAgLRgh: GRIRANU s, PRAr U RaPbr SR Blocd
systens by Weipingh intended fogrradmpasiel dhmpwerairpgramaosssoble fitosn ofy coyptisns
descri bed h ] be r. C [t I
components Toifls Fecd Gt Enbr ARE R AN e AIMURTEAE T e gRLEL L fae
goal s, advahtiagesot Imiicd to degmtic bt geidbhicesdggr, Hartl hidskefl@ppyalivit, magneriot

limted to the preci.se configurations. s forth in iV igure, as

will be apthé‘J?Par[)’e"é’“B dbsﬁéfesﬂgi ‘i%“&’&"tiﬁr“&(ﬁ@a‘gﬁl%al f’%%‘@?%&‘?&ﬁ‘éﬂrwié}mﬂ

various aspegis aad GashesahdHdvibar(ekn cird, ﬁi@la,nl@?tdgea..w A BdiBoslll Seaiole
e

station. A subscriber station can al so be ca a system a )
subscri ber §RFaee megisidegerided hergin capdprosant ope ppparediexickomd/or athst machine-

termnal, acLasse kLB orindSRorhRIoA ML torMSElacRAE Madale HBhmIAeN C€,
or user equi pnent. A subscriber station nmay be a cellular tel ephone,
a cordl ess insiusiphonkout beigebmiterhtol wirtlesst dhamey antdogoiouy Sh@)mestirorapable of
wirel ess | ogal. L ' . f | .. di gital assistant
(PDA), a ha%%hg%38§%v| eéﬁgéﬁﬁg9@ﬁP§F§§? @gﬁﬁggfg%h capability, or
ot her proce$#l3iip devi Elereponnihe vedd texcmplary”al esed hewedeingdun Sérfrinkas an
nechanisn1faciIitatingemﬁ ess connunicath%n mﬁth.g rocessing

r el
dovi e, [ D0SBITEF-SUAES: & Afiskhon, B Rechor desigh P RtbubIsgit Bod her ei n

may be i npt egRmpeely’ais nat iRERadly tARP@maE Y as PFef@felios hvatfag PP Yl aGhng e
usi ng standard programm ng and/ or_ engi neering techniques. The term

"article of AREAPLEEIANE" Raber sl g cxemplaydnadedlognesrsanesp in
conput er prQgpaM@eRERR Bl Gsdd iR Wi LEABAUILE ks eg#ﬁggﬁelﬂ@eﬂo%ea an

carrier, or nedia. For exanple, conputer-readabl lia can 1 nclude
but are not inclusiveédr tretherstharean exchisive Sor8. dbstiis eslepsespgeifiehetherwikesd, clear
from context, “X employs A or B” is intended to mean any of the natural inclusive

permutations. That 1s, if X employs A; X employs B; or X employs both A and B, then



10 "X enploys A or B" is satisfied under any of the foregoing
instances. In addition, the articles "a" and "an" as used in this
appl i cati omoamgsfies appended cl ai ms shoul d general | y beceassdorseis o
mean "one or nore" unless specified otherwi se or clear from context
to be directed to a singular form [0038] As used herein, the ternms to
"infer" or "inference" refer generally t® the process of reasoning
about or inferring states of the system environnent, and/or user
froma set of observations as captured via events and/or data.

I nf erence car BfHIGIA Ve is kaishid® Rdet ¥nyPofSREfkdgomeGAMMRES IRRIARS, A
or can generate a probability distribution over states, for exanple.

The i nf er enéBickanabadypebaegistd Bithis 2pmigationsandithranpendsdlaimeshosid a
probabi I'i ty Qﬁe?%lfygk%hé?ﬁ 9\’(%16&%‘%&1?5 Bf)re"ﬂﬁﬁgsesﬁgciﬁ@ds&ge ke Qr clear from
(% a g I’lli; a to

consi deratidon o ta and events. erence ca so refer

t echni ques eoptdyebe dicrctaddmpomigngr foirgher -1 evel events from a set of
events and/ ta. Sych i,nference results in i constructi o f..new
events or ai‘iﬂlg’gﬂs frojr!gnS 5segeh “op 3% Brved eveht s],nhtgﬁa‘feorre%{ %WS%“%@%WP
dat a, whet heroceds ofiedasdiling foendrSnfarrgGaitdself #leagsten, @visemée gndloalser
proximty, grrcl)d whet %{s t he events a(gd_ data come from.one or several

event (s)  andoghl $¢t SLRASEAUONS a3 BRPEBTATHE oY FuATANH X dpan Inferengesir Phg

techni ques dppRivbdRAdORITEE SpetBi BRckSBUAchd, oV@higehteatda hedt8Bility
comuni cati on systens such as , TDVA FDIVA, OFDVA, ~and )

si ngl e- car r distritifier e eiptegi for siagmlaniheiplwrengn bsorabehiiyticshst isrde The
terms "systepd . S Ak : L g GRNE
Syst om may. op 2itn AR HE1iPESRUGALIE Ritel O REFRARISAM oY,
Radi o Accessf (4t RA) sventdnb@@oike cet: also LEf&RA0 kbhigamssnrifiayet &ndoGRddng

(WCDMA) and. Lo ip Rate (L ma2000, cover.s. L.S-2000, . 1.5 95, and
| S-856 st anglégkars' .e‘(;% #ﬁ/ﬁhg?(satsg@fr?ﬁ%f &t SEoh mfRrence éeéHlﬁ%%%i/ such
as IGlobal S}tsﬁsgﬂbtfdhrofﬁh@b:e}v@lt@fmhdim(i&ﬁh @lﬁa og@b@v.ed(é{?en@:ﬁ%r stpsddesremmy
i npl enent a radi 0 technol ogy such as Evalved UTRA (E-UTRA), | EEE

802. 11, | EEE2Bo¥hofker of petthggysns gre Ciﬁrragﬁ-ddtﬁivﬁs te@@&f.aFﬂiﬁé%r@ v piegher

radi o technel0giMs aﬁd‘&’a@é&ﬁ@@érﬁ%n@éz%e%l@l"&eﬁt&_?_faﬁt?da% Sourde@§40] UTRA,
E- UTRA, and GSM are part of Universal Mbbile Tel ecomruni cati on System

(UMTS) . Lond00B8F m Evolbs ransmissipryeinidrang agmanicn geseiebaddisteivmayesedhat
uses E- UTRAg JTRMws &é@@%omﬁ%%cat%is@%?%u@gcﬁm%% ReAANOFDMA,

docunents from an organi zati on nane nerati on f nership
Proj ect" (3@RPjinglCdamiz0f6quescyddsision pedtiplexinp(STHENMA YsygemanThe terms

0L 9o 2o o0 NP L SRR AL, P R AP
implement a radio technology such as Universal Terrestrial Radio Access (UTRA),
cdma2000, etc. UTRA includes Wideband CODMA (W-CDMA) and Low Chip Rate
(LCR). Cdma2000 covers IS-2000, IS-95, and IS-856 standards. A TDMA system may
implement a radio technology such as Global System for Mobile Communications
(GSM). An OFDMA system may implement a radio technology such as Evolved
UTRA (E-UTRA), IEEE 802.11, IEEE 802.16, IEEE 802.20, Flash-OFDMO, etc.
These various radio technologies and standards are known in the art.
[0040] UTRA, E-UTRA, and GSM are part of Universal Mobile
Telecommunication System (UMTS). Long Term Evolution (LTE) is an upcoming
release of UMTS that uses E-UTRA. UTRA, E-UTRA, GSM, UMTS, and LTE are
described in documents from an organization named “3rd Generation Partnership

Project” (3GPP). Cdma2000 is described in documents from an organization named

“3Ird Generation Partnership Project 16” (3GPP2). For clarity, certain aspects of the



techni ques are descri bed bel ow for uplink transm ssion in LTE, and
3GPP term nology is used in nmuch of the description below [O0041]LTE
utilizes ove bogossals frequency division nmultiplexing (OpEMusto7/td3€14
downl i nk and single-carrier frequency division nultiplexing (SC FDV
on the uplink. OFDM and SC-FDM partition the system bandwi dth into
multiple (N) orthogonal subcarriers, whiich are also conmmonly referred
to as tones, bins, etc. Each subcarrier may be nodul ated with data In
general , nodul ati on synbols are sent in the frequency domain with

OFDM and i nyctha qiids AR A9RIeA b¥bolToSiplhiMandn@iksidnliE. Lﬁm@n@p@p@ Rembslogeen

adj acent subcarrl ers may be fixed, and the total nunber  of
subcarri ersls(q*i& e é’fd@pﬂ@ﬁﬂéﬁf’nbﬁo‘b’he system bandwi dth. In one

desi gn, for m
banda dth ol 38 wb MHz, TR gﬂﬂg@% gm ol m%‘%i!,%%%gé@?ggn)%ﬁ@

I n general, dw/miagk dpd smple- qameeéequenai dnmsm{n(}@ldlﬂﬂﬂ?fheg (;S&-FEM)myhfsummhrt

a frequency ~gdi i S,0 pl ex
(DD mode. O PN P Ron R Rl TR pRuSEh oo enEnY SifRat Dec
for the dowsuljcmkleanﬁ}hmp litenkso cdfnchbRFdrRK td 06431 5i8s, @RS Ratitdlsubphriak
transm ssi ons may be %gnt concurrentl y on their ;epar ate freC} ency

channel s. | R@¥Re qeth datas dpgeneraly oA IO) SERERIMATe SRRty™ B TTRSBRICY or

both the doa«s&hmﬁlevﬁrmbmcma&th@%«ydoﬁﬁlﬂmmgmmor@r]fmy thespaging 1 n
sone time periods, l'ink transm ssions may be sent in other tinme

peri ods. Theetpge ﬁbquﬁsrq CoreTR EEY 88 fined. g@dw@ﬁ@t@@uplézmt oftspbrraderh N o
f gh
of 11 equencye {oefRent BEIHR A Blncy i 1 LAV EA Lo S0P B PORITREE

ms radi o frafieMEe, dhql@l?ﬂdfurratsgastqnh&)maimdity 0610 dtijlzemhiN = B048sfos abystananes

(also referred, to, a frames qr_ ti | ot s and interchangeably used
her ei nafterg’andl‘:‘”gh ?&@%‘%r}a SRS N Sy IaBYHF‘?gFS/V@d‘Fe resource bl ocks,

wher ei n eaclog4epour ceThy skmmRdesuporod frefiRndy ditiios diplex CEDD) abdeaid/or

one or nore QFDM.synbol. One or nore resource bl ocks nmay be used for

transmi ssi of UgE dd\aﬁlan depdeit (LD edsr dathiedibD plofgsepagite BRjHcEBhBIRIS on
thereof [ Oog}%%'ﬁc %Hdtfbﬁﬁé HORRRANEAS gm%& Bed ﬁo&lﬁﬁqﬂlﬂﬁﬁﬁ%sﬁfﬁs\fxﬁa lﬁﬂl?rfky MBSFN

is a broadc net wor k where sever transmtters sinmultaneo send
the sanme si gaaimispians naydesentsofquaguidsnerythein agpawite froquahaygchmmelsn dn Am

radi o br Oa0GRH Bl WOD K SioHSliky PRLOLAAL REPASSRRINBL IR S an

operate in manner VISio ransm ssi on roven to
be nore difhplnk, tiowmnkctansmmﬁ%ﬁy seess i 1t1$omaug1b(psmdagardufphhlo echoes

of the sane si nal A Si I|f| SEN can. he

SChi oved by TEMTBRISRED B oo A ARG Bslodt o T e DU doMF Pk OEIRPS TR ast
translator, syehehs patitithnet b edlidfadaN el |0 85 rddieRsnd)t 1E@6h fr&iﬁ@ccﬂhﬁﬁs% a
SFNs is efficient utilization of the radio spectru

hi gher nunb &ttt Magpifreuency\e. gf%faﬁa%cr)l d sgred&ei @gﬂm WﬂtbP!ﬁil T%Wams
mul ti - frequenGy el WofikdddER) hﬁlléﬁ’t?r ea@%éeap 5 A sul/BRENS [ RFPQd tq as

i ncrease the coverage area a e the outage probability in
conpari son seh-EAMMRN tingisletseand higerchangbabl e e hedingftgmaFadtsubdigiie may

i ncrease t chﬁﬁes\tﬂkg{{@ah ?O Q’oupc%tb\{vec%n 6Ytrhc?cntl Lansl {[ntcg [)l:cl)g!t( Lnglgé 0 él%%r

schenes are SO ous tO n non- roa
more sub-carrier and one or more OFDM symbol. One or more resource blocks may be

used for transmission of data, control information, pilot, or any combination thereof.
[0043] A multicast/broadcast single-frequency network or MBSFEN is a
broadcast network where several transmitters simultaneously send the same signal over
the same frequency channel. Analog FM and AM radio broadcast networks as well as
digital broadcast networks can operate in this manner, Analog television transmission
has proven to be more difficult, since the MBSFN results in ghosting due to echoes of

the same signal.



wi rel ess conmuni cation, for exanple cellular networks and wrel ess
conmputer networks, is called transmtter macrodiversity, CDVA soft
handof f amsloByusassies Si ngl e Frequency Networ ks (DSFN). WBBkN2007/083814
transm ssion can be considered as a severe formof multipath
propagation. The radi o receiver receives several echoes of the sane
signal, and the constructive or destruct2zve interference anong these
echoes (al so known as self-interference) may result in fading. This
is problematic especially in w deband conmmunication and hi gh-data

rate digitaljoeammuni cAtsiraiFied Sbcer MBSFRaah BOadhibvbd B a fRSFovie co-
frequency-sel ectjve posed to flat fading), and since the tine

spreadi ng ofh¥mRe! « %?é&oﬁﬁ? pelrgpdcastirapsipter, WFP@GF utilized pf eapdilles (1S1) .
Fadi ng and

cqual T zat o PTe g one AR L e oTRARE Aoty B1f YicSP GRS e o
self-interf ér@n:c@rminng%ﬂaﬂlatand; rTVl mograws fin ctoamadsdjytottﬂaélt@?etbmm ﬁe:@%m&

nodul ati on nber of sl

Todul at or s TEeREMERAERSR. WANIBRANIRS R nd Pt e RB G,
has its own déarmadmmgatagabfdbhlanqeh camﬁarsubtccanFBIl; siheeati¢l At Yoce St Signal
each nodul ator i,s very slow, aqne ca ord to insert a guard

interval betWEEH PRLISIFATFIP £OSHMY nglﬂ}ygy FVRSTHEE B23HUE9TS) Al t hough
the fadi ng i[6045] equenpBSERl REdhMarOMWRlewhBeMbRb& & Rﬁfd&'ﬁ@ﬁﬁ b%h@@d%?'

it can be considered as flat within the narrowband sub-channel Thus
advanced eqiare{esaeqnyRUTiFation,fer %’ﬁ‘ﬁlpﬁi‘eceélv@f pREOTKA AR TiRBless compater
correction GadRusTEChILARNGANAL RLAGLIVEIAL CDIAR'd ﬁ'h@n&%‘[’f%‘d?{}rnﬁh dfigle
sub-carriers are exposed t 00 nuc 1’'ng e correctl

denodul at ed Fra0ox7NReseks [D@N)o NEBBIN @aﬂgmlasumnan ibp Icensaiwd&s aw:veeé ess

comruni cati Qn._s n t is il An
otone oo IO R R Da R TR FER e Srostl B O il g
104 and 106,s1gaﬂpirhi€the tcmGﬂrllLliﬂllvB or d&&uaﬁd iltd G regodAndhg 86k dchedtahlso known

i ncl udi ng 112

I.n Fi .onl tennas ar shomn for
cach 13 anfoii %tfa%)ﬁ%&é fm &%l%lé\w@ %léﬁwagaﬁw%téc and

utilized fo'éoﬁﬁlﬁﬂic&[ﬁn%ﬁ%lﬁltd%%at d@% §01ﬁ1%ﬁﬁ'ibﬁﬁ>|ns Life (A RAdiA ;m' that case
conmuni cation with antennas 112 an wher e ant ennas

transmt i nFsoﬁl%@W%ﬁekéﬁ‘éﬁ‘dé%%@%@tmﬂﬁhfadmﬁb apd gipcefthe tme aprmdw@ qube and
recei ve inf gyt hﬁgrésﬁ@mlﬁfe ofﬁ%&ﬂtﬁéﬁ RYSl &%\1@55@ o&f%(gﬁy

Access term nal s In co ni cation ant ehnas and

wher e antennu@nﬂmﬂwxﬂﬂﬁyﬁd&mwsam$ﬁh@ﬁmmbofmamlon to access termn nal
122 over for i nk, 12 e info ess .

t er mi nal 12é rreverd eqangﬁlgfﬁ{ebm%c%sé@g Stngiipﬁe&%rlegceﬁ ﬁﬁtbonfﬁz can
be UEs. ljnf facﬁ%eﬁwiﬂﬁrﬂFm\ﬂmﬁf MOFCAM indulatioksethdd, OEBM us’b%élar?dkdmﬂ;%g
may use di ren y for communi cation. anpl e, forwar
link 120 may ﬂ%‘@ﬁ%w EPP‘(F]&J"@B&H‘E‘OC]F‘;%EIE‘HWP fﬁ%&t“?%‘%@@g ngflujatare Fad | i nk
118. [0048] Eamblag: ﬁh@qtsqfw@ﬂ&@eﬁ@ssuwﬁér%l dlaQuRLafict ﬂe@@ﬁc%h s&&%)éaéhr e

designed to conmunicate is often referred to as a sec
access poi nfnodplgtor freveshiioni ¢nesen afpnd do ingergr sugyd indered bapwescr é@lsgmé@llsat 0

conmmuni cat e uf Oy, ggglﬁa%.i%%r@sﬂaAﬁhadgh%aSﬁ&hgﬁg el IR RERRS EAELAILY

access point 10 0 I'n communi—cati on over and
126, the tr &wgwinty clegnenit esmizscoosidared esfiat pathint thd 6@rawtiahd aéb-dramal.

formng in qve, t h t 0-.Nn ratio of forward

| nics. for "t RESGRHTBre RS s A0E8 3R B heRoot iR o s
poi nt usi ng(E%)maﬁ@ﬁﬁﬁte’i@at&l&tttE:aﬂs&m})dmbl@oﬂﬁeQﬁﬁcdr@érﬂhﬂ@kﬁoqs@ﬁitb@frﬁeh
random y thp%ﬁg? hts coverage q es less interference to access
terminals it B6PTFYY delPdulttadn an access point transnitting

through a s i[(ﬂEbP ant eR&rerring t@kigulel 1S a BRHHAS adcBs Wil s8 communication system

according to one embodiment is illusirated. An access point 100 (AP) includes multiple

antenna groups, one including 104 and 106, another including 108 and 110, and an

additional including 112 and 114. In Figure 1, only two antennas are shown for each



[ 0050] An access point nmay be a fixed station used for comunicating
with the termnals and may al so be referred to as an access point, a
Node B, orwgosme/ossider term nol ogy. An access term nal wayustmwosseld
call ed an access termnal, user equiprment (UE), a wireless

conmmuni cation device, termnal, access termnal, or sonme other

term nol ogy. [0051]Figure 2 is a bl ock 18 agram of an enbodi nent of a
transmtter system 210 (al so known as the access point) and a

recei ver system 250 (al so known as access termnal) in a MM system

200. At t heate@Rsibly, Bwsxs @R SdfRwet &rddinhEmepbauiited forRbdHSen@h dat a
streans is provided froma data source 212 tgo a transmt_ (TX) data

processor 2$#UP] 665§ il Bivdod) e compyasatipn Wit prtemas |12 and 114,

transmtted r j ) 14
ormars. ool hdRlannf @9 2hd ¥ 61 ElRR Thon AR oo ol 1K R I0 e

st r eam basedtn h2Gangaresivuhiormatedi frogn swhestensedi ddb everroverse iak 144t a

streamto p%%k(ésgfe{ﬁ&qun QEn Oﬁlng%%;ﬁ][nlg%tﬁ%gég%agqu [OSe%ﬁlgra%gttegnafhe

stream may be exed w ata usi ec ues.
pi | ot data 186 tndpil@atahyma iKoavaion &t @cpatdraimli 1 adver forpaddmkdedand a

known manner and. e used at the.r iver syst o estimate . the
Sho ol oe bshe i PR R i e bRt el S oS ATitely
streamis thefadodlcah 86UEL. B a FOPEDAEmRBRAMIcHES BeksON 821 AT 14, Ghl] ar
nodul ati on schene (e BASK, ASK, M PSF, or M QAM selected for

that data stF@EAY ¥ %&@@P@?Wﬁ‘é}tqoﬁ}?‘%ﬁiﬁwSEOY'Fﬁ@nﬂﬁstfarVﬁé@ Enk 120
codi ng.  and X9l alirinf Qe EAG A A LI BABYERY e ot er m ned by

i nstructions or e y processor 230. 10054] - nodul ati on synbol s
for all dat #0048t eans Bach grvgrofpntoniad end/vipthe arEXin which they are designed to

communicate is often referred to as a sector of the access point. In the embodiment,
antenna groups cach are designed to communicate to access terminals in a sector, of the
arcas covered by access point 100.

[0049] In communication over forward links 120 and 126, the transmitting
antennas of access point 100 utilize beam forming in order to improve the signal-to-
noise ratio of forward links for the different access terminals 116 and 124. Also, an
access point using beam forming to transmit to access terminals scattered randomly
through its coverage causes less interference to access terminals in neighboring cells
than an access point transmitting through a single antenna to all its access terminals.
[0050] An access point may be a fixed station used for communicating with the
terminals and may also be referred to as an access point, a Node B, or some other
terminology. An access terminal may also be called an access terminal, user equipment
(UE), a wireless communication device, terminal, access terminal, or some other
terminology.

[0051] Figure 2 is a block diagram of an embodiment of a transmitter system
210 (also known as the access point) and a receiver system 250 (also known as access
terminal) in a MIMO system 200. At the transmitter system 210, traffic data for a
number of data streams is provided from a data source 212 to a transmit (TX) data
processor 214.

[0052] In an embodiment, each data stream is transmitted over a respective

transmit antenna. TX data processor 214 formats, codes, and interleaves the traffic data



M MO processor 220, which nmay further process the nodul ati on synbol s
(e.g., for OFDM). TX M MO processor 220 then provides NT nodul ation
synbol st rweanwswssiNT transmitters (TMIR) 222a t hrough 222tUs200m083814
certain enbodi nents, TX M MO processor 220 applies beamform ng

wei ghts to the synbols of the data streans and to the antenna from
whi ch the synbol is being transmtted. {49055] Each transmtter 222
recei ves and processes a respective synbol streamto provide one or
nore anal og signals, and further conditions (e.g., anplifies,

filters, angoripctCumy@fets)babdliconaRltaglasicediag Schbe pélestédiRr BanRddahado
signal suitable for tc{ ansm ssi on over the M MO channel. NT nodul at ed

signal s froRividsrefsddedrs 222a through 222t are then transmitted from
NT antennas [@a4p t hr opigh A2fata fo@%&%caatavs%ﬂeymn{ Q,%@M&plé%%wuow&aem

250, the transm tted nodul ated signals are rec agl ved ant'ennas
252a t hr oughsis PPRYhigchmgues e Ebé pidd dsﬁagﬂﬂpicﬁlimw*ﬁmmmhﬂw is

provi ded to ?océs%gppﬁn%lln\’)%prn‘?%ﬁ&v Idlng %ﬁ%ﬁaﬁﬂ%&%%gﬁé&% estifnBf e

recei ver condi tions I'es, OWN converts)
a respect i vehameleea{mdses |Tqma aiultipié@idtpilﬂﬁmdtcb@bedahmﬁat thedtasirgmals tham

provi de sa S d fur cesses the S t.0 pr.ovi a

corr espondlnﬁlf 1?@321 %eséfm 8 o )s]fars‘écg %‘*a}:]rﬂho@uﬁﬁg%peﬁ’lﬁg%%sgé'ﬁ{
260 then re@@K\/MP&PCbrMM§%e&éﬂ@of\@aﬂ@ﬁﬂitt‘éﬁﬂ t& YRRl nSdduRASS synitRs.
Ng receivers 254 based on a particular receiver processing technique

to provide [Ghe ﬁéfaé%tceémgasayﬁﬁzﬂdu@fl%machﬂa@ st sty bsdesERigedt by 60

t hen dermdul,&&gamnglﬁe{fd};n%gWig%%gssom decodes each detected synbol
streamto recover the traffic data for the data stream The

processi ng BAOSAX dat allpr wedsdaion sgdbols or aﬂlﬁamnpaiemmt@anvmed htati TX
performed b e 2 sor, 21
transmtter ngsi% g‘ln%y%fgtrﬁ? ‘%fﬁgéé’gﬁ %ﬁ%%mﬁ%qg?% %0% ]é?zlmﬂe Sfo\r/\/m ch
pre-codi ng MEDONIX T MIMED pcesasothe Hoofidsmi mbcﬁﬁatmnrsgmﬁml&&edmm Ny
00581 The r Bversats TR R daBiofy 2t oredmpaon sy DecTpR proctor
i nfor mat i on20@g@NEds Péhnt-RemERIARIEHS Rtth®§ymhtoloranddaed stichfs ERCRItNEShthh a

stream The reverse link nessage is then processed by a TX data
processor 2%8m yhrk thegyaboligbeingbansgyityyd i ¢ data for a nunber of data

streans from (%sfat a SPLGEnanPrer FROHLAL anpﬁfm@esg&%%%&fve%??lggl strea

conditioned by transmtters 254a throug 254r nsm
to transm t teprosyls pesp2nere analog signals, and further conditions (e.g., amplifies, filters

and up converts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Nt modulated signals from transmitters 222a
through 222t are then transmitted from Nt antennas 224a through 224t, respectively.
[0056] At receiver system 250, the transmitted modulated signals are received
by Nr antennas 252a through 252r and the received signal from each antenna 252 is
provided to a respective receiver (RCVR) 254a through 254r, Each receiver 254
conditions {e.g., filters, amplifies, and down converts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to
provide a corresponding “received” symbol stream.

[0057] An RX data processor 260 then receives and processes the Ng received
symbol streams from Ny receivers 254 based on a particular receiver processing
technique to provide Nt “detected” symbol streams. The RX data processor 260 then
demodulates, de-interleaves, and decodes each detected symbol stream to recover the

traffic data for the data stream. The processing by RX data processor 260 is



[ 0059] At transmitter system 210, the nodul ated signals fromreceiver
system 250 are recei ved by antennas 224, conditioned by receivers

222, denvodub agoedssiys a denodul at or 240, and processed bycguRbodaiais
processor 242 to extract the reserve |link nessage transmitted by the

recei ver system 250. Processor 230 then determ nes which pre-coding
matrix to use for determ ning the beamfsrm ng wei ghts then processes
the extracted nessage. [0060]In an aspect, |ogical channels are
classified into Control Channels and Traffic Channels. Logi cal

Control Chaphg)ism&RaHR b &@ﬁp&fo@ﬁg@sﬁx@@nﬁewc@wm arldBGEHDta bidRlssdiS

DL channel for broadCasting system control i nformation. Paging

Control Chadkkd tap@oiypr sybicer? 10s Amproessemaéd peringicatly deteteines \plagh prg-

i nformation

Poi nt -t o- rrcht)dlwperm nggﬁ){u%ﬁg&n%%%somﬂn th%ggsmw? 1?%8{3%%?? ?onepd}sglga

Br oadcast amatrl‘sdihdidxqastﬁon%dwra:ré{ \(aMBI\gE)-tmchedul ing and control

i nformation one sever g . _Gener al after hing a
R o Resouli088icont r of bR b FSeiee i Cer Al SPe B ifgdisn by
UEs that reeghMnNBMembedtanheidk cadbr @t rdckiaanelta £tEé@§|‘|)Th'e$everse link

Poi nt-to-point bi-directi onal channel that transnmits dedicated
control i nf BIEHRES BheaMEosssssd by TOER therpreseer S riech plamesseiv eriratiiydata

aspect, Logkfalnutibef i dataCRRnRetsm QR bige Qsmdﬁa%e%ﬁnﬁéauwor%anne'
(DTCH) that is Point-to-point bi-directional channel, “dedi cated

one UE, f or cqudétioned s fransmifters e thiohigh M) a0d trapymaiied backiio trarcsasitter
Traffic Cha éM’CH) for Point-tomultipoint DL channel for
transmtti n%ybtra I'c data. [0061]1n an aspect, Transport Channels are
classified [O%B DL andit ttdlnsmﬁler E’yswnsbm the Gt eddsigaiydrans #8eider system

Br oadcast r.ed ta . 16

and a Pagi ﬁg Sﬁ‘?ﬁ’ ]IV%%%?G ZEJI; té‘?neg Egﬁ?ﬂﬂtve’@fzzghéae a)é]?&&%ang
(DRX cycle tianmwut@azmdalmpr@da@sea@pMdatt mﬁﬁobﬁséﬁ)ﬂrz tPEQRICHS tREvOURK
entire cell and napped to PHY resources ich can be used for other

cont rol / t r afEPEEEHanTREtcs bwwercsﬁevqfrsaﬁ@ﬁ@?@ Pyogessen 250 élaﬁ&;sir:icgré@%whwh

Random Access GaaRnsl+if RAGENR
Shar ed DataEChcgﬁngl trLilL- r,&gﬁ&p %} g%‘mg% at%?l g&&k e PHY

channel s comﬁracfﬁén@S@@@ of DL channel s and UL channels. The DL PHY

channel s C%Wﬁbﬁes AU, Iotical HRARAS! art Sabdila RN BPEARRER B

Channel
Traffic Channels. Logical Control Channels comprises Broadcast Control Channel

(BCCH) that is DL channel for broadcasting system control information. Paging
Control Channel (PCCH) which is DL channel that transfers paging information.
Multicast Control Channel (MCCH) which is Point-to-multipoint DL channel used for
transmitting Multimedia Broadcast and Multicast Service (MBMS) scheduling and
control information for one or several MTCHs. Generally, after establishing a Radio
Resource Control (RRC) connection this channel is only used by UEs that receive
MBMS. Dedicated Control Channel (DCCH) is Point-to-peint bi-directional channel
that transmits dedicated control information and used by UEs having an RRC
connection. In aspect, Logical Traffic Channels comprise a Dedicated Traffic Channel
(DTCH) that is Point-to-point bi-directional channel, dedicated to one UE, for the
transfer of user information. Also, a Multicast Traffic Channel (MTCH) for Point-to-
multipoint DL channel for transmitting traffic data.

[0061] In an aspect, Transport Channels are classified into DL and UL. DL
Transport Channels comprises a Broadcast Channel (BCH), Downlink Shared Data



Common Control Channel (CCCH) Shared DL Control Channel (SDCCH)

Mul ticast Control Channel (MCCH) Shared UL Assignnent Channel (SUACH)
Acknow edgeores/osthemnnel (ACKCH) DL Physical Shared Dat acCuamoets3si4
(DL-PSDCH) UL Power Control Channel (UPCCH) Pagi ng I ndicator Channel
(PICH Load Indicator Channel (LICH) The UL PHY Channel s conpri ses:
Physi cal Random Access Channel (PRACH) f®hannel Quality | ndicator
Channel (CQ CH) Acknow edgenent Channel (ACKCH) Antenna Subset

I ndi cat or Channel (ASICH) Shared Request Channel (SREQCH) UL Physi cal

Shar ed Dat aCeharh@ ] -§DCIRSRCHPadh@athasd PEH) ahe BOHTBEiupp&PHTHE power

|[ ggﬁg 52 a?n avnPge(?)H{X cyc ehias1 ?ri‘d?(lzate%tbryutﬁé rlljgt\?vorlksio k{eOI\J%)d groact!cggtted o{'e?‘%gtﬁr\é%gll
and mapped to PHY resources which can be used for other control/traffic channels. The
UL Transport Channels comprises a Random Access Channel (RACH), a Request
Channel (REQCH), an Uplink Shared Data Channel (UL-SDCH), and plurality of PHY

channels. The PHY channels comprise a set of DL channels and UL channels.

The DL PHY channels comprises:
Common Pilot Channel (CPICH)
Synchronization Channcl (SCH)
Common Control Channel (CCCH)
Shared DL Control Channel (SDCCH)
Multicast Control Channel (MCCH)
Shared UL Assignment Channel (SUACH)
Acknowledgement Channel (ACKCH)
DL Physical Shared Data Channel (DL-PSDCH)
UL Power Control Channel (UPCCH)
Paging Indicator Channel (PICH)
Load Indicator Channel (LICH)

The UL PHY Channels comprises:
Physical Random Access Channel (PRACH)
Channel Quality Indicator Channel (CQICH)
Acknowledgement Channel (ACKCH)
Antenna Subset Indicator Channel (ASICH)
Shared Request Channel (SREQCH)
UL Physical Shared Data Channel (UL-PSDCH)
Broadband Pilot Channel (BPICH)

[0062] In an aspect, a channel structure is provided that preserves low signal
peak to average (PAR) values, and at any given time, the channel is contiguous or

uniformly spaced in frequency that is a desired property of a single carrier waveform.



peak to average (PAR) values, and at any given tine, the channel is
contiguous or uniformy spaced in frequency that is a desired
property OO 208PWaH3e carrier waveform 17 [ 0063] Fi gur EBCBUBIDUESBS1AL es
a UL M MO Transcei ver Bl ock Diagram 300 showing a plurality of M

poi nt DFT bl ocks 302 where discrete fast Fourier transforns (FFT) are
performed and a plurality of Subcarrier!?Vappi ng bl ocks 304 where
subcarrier mapping takes place. A MMO Transm tter processing is
illustrated at block 306. A plurality of N point |IFFT blocks are at
308 where i [Mé3lse FF‘IFiguabésilmltrameaLHnMIM@dTmmnsivexfBluddB'&g&ﬂzm(ﬁlnd 312

are positioned.bet t ne FT bl o

Aty onoiet HEero R DT AE I ket (3eBE e iRk eniues
Transm tt er (MFQ @RSRHBEddSanklal phsrh it to€ dudarrith MdppiE GlRRA3 @ Wheis albcirieof
M point | DFT blocks are at 318 where inverse DFT can take place

[0064] For SWARIHNE takeeplagea s MIMQs fragsmpitian mogesang isrilsapted f ibgk 6. A

domai n and grpyRy 484 pbitt FETIRARE B4t I8 Bhéte LR GRT Mk M IREL, Bhd two sets
di screte Fourier” transform (DFT) operation. For OFDM the DFT bl ocks

302 are bypeabwuslgs 3 oandgd d graqiesitibae bqﬁa@mtbﬁprm@prépngbmks YHbeandan
2 c ' ; .
consi aer 9”%%;&%1& ﬁ{)&lﬁgff DML eke%#’?fa%es;pxéc%" %”%mﬁa@) %nﬁ%gé}'

transm ssi ofs at1 ons ‘can be easi ende 0 Inc
i nverse fas prolée;sinfgéﬂilmstmmtfm)bmméh@md apliatity(dfBDbint IDRUdbcks @eht 318

ari ses. For r[?%llr ons e can consider different types of
per nut ati on™ Srtet"é‘fe cax%{ﬂﬁ and LFDM 1. M MO transni ssion

wi t hout ant @uaa] per MERISORDM? theMalbhite@BIgHALS Srle @BnattédYinS @I mdie ved
pernutation: the transmtted streans are pernuted on a s%/nbol bases
T

during eachC@verefking Ermpnedoginthaueh ar M Roint digerets Fourisy tragsfase (DFdY e
pernutationg gér&ﬁdns FIRARDM e E)F?Bﬁﬁkéi(}%daréf%hﬁ% @b ?oo‘El?!SHH{e%PJTc@Bf

each of the six LFDM synmbols within t ns slot of the E-
upl i nk t r an$MVEQ pparaticRgrong icapedngideyonlp L EBEhfoe §CdileMswhmh strestralevent t s

for 2x2 MM gilgge, RUGNSE,. PELSARNARAL Quiibalify ddil AloindTRde MAD

transm ssi ons, one can erent
nodul ati on @ersd&mmer Basﬁdmmhelanw {IEDM) ifTdnclicnddiRAssp For MIRIEL dr@nsions,

QPSK and 16 M ar e .chos t he. UL m)dul atjon ord for WO
S onsand 0 ot e o G BN el B iR e S R PR A DN &
modul ati on eAIBED trh@mitsie Witk ushit@dMpettitdtRn RIS ddematibe Rmth@_fymbbln
sone cases, 16 QAMfaor both streans. |If one extends the current

to include G¥RANURRH hntensmifted SERMSRPEBHISH ﬁaﬁsmkold)ﬁse@@@aﬁWt h
QPSK or 16 QAM. TrihstsonARRk nrﬁawognpr@y %{V%m@évp@ﬁﬁutam frod o 0R

t hree cases wth m xed nodul ati on
2008/ 058143 PamynigaxD9zA08 38 rm@ed for each of the six LFDM symbols within the 0.5 ms

slot of the E-UTRA uplink transmission. For simplicity, presented are simulation
results for 2x2 MIMO only. However, extension to 4x4 is trivial. For MIMO
fransmissions, one can consider two streams of the same or different modulation orders.
Based on the current LTE E-UTRA specifications, QPSK and 16 QAM are chosen as
the UL modulation order. So for the two transmit antenna case, it is very likely to have
16 QAM as the modulation order for the one stream, while QPSK as the other. Or, in
some cases, 16 QAM for both streams. If one extends the current MCS to include 64
QAM, then one may also have combinations of 64 QAM with QPSK or 16 QAM. In
this application, one can consider the following three cases with mixed modulation

orders.



First Stream Second Stream Case 1 16 QAM QPSK Case 2 64 QAM QPSK Case
3 64 QAM 16 QAM

WO 2008/058143 PCT/US2007/083814
18
First Stream Second Stream
Case 1 16 QAM QPSK
Case 2 64 QAM (QPSK.
Case 3 64 QAM 16 QAM

Table 1. Modulation Order for 2x2 MIMO UL PAR Simulations

[0065] The fast Fourier transform (FFT) size considered is Nyp=512 and the
DFT size considered is Ngp=100 tones. A total of Nguaa=212 tones guard tones are
inserted symmetrically on both sides of the 300 data tones. Finally, localized frequency
tones are mapped into the first Ngg data tone locations. Typically the PAR backoffs are
such that 64 QAM > 16 QAM > QPSK.

[0666] Figure 4 depicts an exemplary access terminal 400 that can provide
feedback to communications networks, in accordance with one or more aspects of the
herein described PAR back off and/or PA back off. Access terminal 400 comprises a
receiver 402 (e.g., an antenna) that receives a signal and performs typical actions on
(e.g., filters, amplifies, down converts, etc.) the received signal. Specifically, receiver
402 can also receive a service schedule defining services apportioned to one or more
blocks of a transmission allocation period, a schedule correlating a block of downlink
resources with a block of uplink resources for providing feedback information as
described herein, or the like. Receiver 402 can comprise a demodulator 404 that can
demodulate received symbols and provide them to a processor 406 for evaluation.
Processor 406 can be a processor dedicated to analyzing information received by
receiver 402 and/or generating information for transmission by a transmitter 416.
Additionally, processor 406 can be a processor that controls one or more components of
access terminal 400, and/or a processor that analyzes information received by receiver
402, generates information for transmission by transmitter 416, and controls one or
more components of access terminal 400. Additionally, processor 406 can execute
instructions for interpreting a correlation of uplink and downlink resources received by
receiver 402, identifying un-received downlink block, or generating a feedback
message, such as a bitmap, appropriate to signal such un-received block or blocks, or for
analyzing a hash function to determine an appropriate uplink resource of a plurality of

uplink resources, as described herein.



Table 1. Modul ation O der for 2x2 M MO UL PAR Si nul ati ons [ 0065] The
fast Fourier transform (FFT) size considered is Nm=512 and the DFT
si ze consV288058843Nar| 00 tones. A total of N5uald=21PCH/UpE87/¢$8&H d
tones are inserted synmmetrically on both sides of the 300 data tones.
Finally, localized frequency tones are nmapped into the first Ndft
data tone |l ocations. Typically the PAR '®ackof fs are such that 64 QAM
> 16 QAM > QPSK. [0066] Figure 4 depicts an exenplary access term nal
400 that can provide feedback to comunications networks, in

accor dance [i06H one ockecawrtemungidd sangfdditienalhesosipniscmswpinbdld tRAR back
of f and/ or a f1 ce ern 400. ¢ rises cejver 402
Cer g an ariannay PhupdRaaaRoLE 0 B R 6 pir e oot
actions on {mlfe likd. | MeRo:S,408 eph sthicdsfordaivn relafny er deynl@k ¢espuiche
received signal.. Specifically, recejver 402 can also.recei.ve a
e vi o6 schUdamUInaRPIRFHS FuaVUnesae T Biseomenaa e SRAITHTET b BroEss
of a transnp&sibbfaltasalkiion Piede@dlinifs SCReerabRItFakafting fé bl ock
of downlink resources with a block of uplink resources for providing
f eedback i nfrefsralinga egbirkaeqspage do Hercesss poist: anpéhellikRe. Recei ver 402
can conpris enod t l-at e J S
and provi defbtoﬁ%]% to zLaﬂ g’?lggﬁ’e@%ﬁf’r‘ﬁa éh%gﬁb ng\?/’c[zﬁ? %gt(?%hfn%@?@}c@ggg%&zfge can
be a procesbarindedbeeithedvalatilamsnpzy orgnonmélatilratenmny, oe cai meldddlyoth

recei ver 402 .and/ o ener.ating i nfor mat i r transm.ssion by a, .
{ransm ¢t or (ARRE aRGnAFPBHE mGdor RSy W on HRORTIERARE, BipBjar
control s onmeabrynghéndaiFennilB meinoBqRERS), beiprnadblROM @ROM), a
processor that analyzes information received by receiyver 402,

gener at es iﬁlﬁﬁﬁﬁﬁ@i%%rﬁlama@'@ﬁ%@%@w%b%}e% ¥ fiapt ¢ PEoY (%_gﬁ_gom or
control s on@a@mdi9. YRMBRNAGHSyREn ACRAS SanlSh TR méRByy (RAdY, kanal |y,
processor 406 can execute instructions for int eégretl ng a correlation

of uplink af@ls #owiinalkache swuosesBy serpldlystpyiop apenaidimiggon, RAM is

i denti fying, iéﬂl@%@%@f@%%ch@gs cﬁ%hous%m@g{qﬂ Lg’%aﬁlié REAP ),

message, such as a bitmap, appropriate to sign un-recei ve
bl ock or bl gakbronors PRAMaREIRAVh gloeblt dath rdtaBRR A (RBR $ERA V), rehzaned

appropriate l,i ce of.. i f.ouplink resour as
Gescr bea hSPRANT SR SYheSiduidaBit) ssoti/han 481 47 FFBRA AR oo
tern} ngl 40OrRAMYA dhE ehdEY %mh M dubRciggRemy al@l&eﬂlhﬁiis irBer@dp@toat | \éel y
coupl ed to processor, 406 .and that store data.to be transmtted,
recei ved, aRYmRIE Witk gﬁ\&;@%ﬁmeﬁ@s@%@é%}l BhPHRHANALPGHO BPESYd t o
downli nk reggpgpre scheddliengn? i@ﬁﬁ&l@ﬁﬂleﬁxtifv@l& cBYAbARLINEpEntE BRI kY,
protocols for identi f%lml’;& un-received portions of a transm ssion, for

det er mi ni ngcENCFHGRES eestoarelatiam Btivedi @s, or fugre addiivaah hleqkn gf gownlink
f eedback ne LNt g . A 8] | i be
appr eci at ed%t§ at Ssmlerg%g?%g grtﬁgar @8% e‘sfgl{p?ﬂlgng%r%%&%%mg%g%rlil‘lg{euéﬂméglr ein
can be eit herocessdrzdlitlcen hepwvidedr FyrtreyalcatculaBompirorsyqr 402 coarecéined ude

bot h | atil { il v. f.ill ti d t
P et on REdR RN ey R IR e nd b B pr PR P ok
plr ogr a_rmra:o: eheRaM (sbl?ﬁﬂl wPGI%CtJ’a aeclszdélga teg@inhy4Q0r ??ie&mmbhefeﬁg‘ﬂ\t}(e:ﬂﬂmt _ I\ébf,

el ectri ca er a e or . as nme /. olatll e nenor
can i ncl ude%?‘éi’hla aRSRISEIAN FREAYFSP- ¢ Féj&f@%SSWﬁt%ﬂh%féggf;%l%n@ﬁC&Vﬁ% cachey

mermory. By y@yopf 111 N&dEabinaRalang sif furlhtdndiis@&h mBMhS41@\%gl habl e
in many forns such as synchronous RAM (SRAM, dynam c RAM ( DRAM,

synchr onous UBRANIIEIDRANY tragfsiits|tiee derahtos By &sBDRMMbERDIRIGDRANECesS point,

enhanced S ESRRAM minsY 10k, IRAM QE%M i QL o

RAI V1 ( DRRAM). €gfhe menor ;11 ﬂgg&g Q%?e '§ ub%gdgt ysepgﬁésa%gﬂglhﬁg%pﬁ?gi@é@

i ntended t othegnprcsme40Giitihtuie dpprenigteditht sigolal izopersthield sad dndaeajorot her

suitable t yg\%ﬁua%r ﬂ?%"a%e part of processor 406 or a number of processors (not shown).
[0071] While, for purposes of simplicity of explanation, the methodologies are

shown and described as a series of acts, it is to be understood and appreciated that the



[ 0069] Recei ver 402 is further operatively coupled to nmultiplex
antenna 410 that can receive a schedul ed correl ati on between one or
mor e addi YRR OHHcks of downlink transm ssion resour EEFUEHETE3tock
of uplink transm ssion resources. A nultiplex processor 406 can be
provi ded. Further, a calculation processor 412 can receive a feedback
probability function, wherein the functdbn linits a probability that
a feedback nessage is provided by access term nal 400, as descri bed
herein, if the block of downlink transm ssion resources, or data
associ at ed tigthodelpging are gorlgniteddryethy ender $EOMBOJsAomIe S&ts traay ninraatordedoe with

still furt h e cERRd %u%fe%t & tlgé?,d&lc%t iﬂrdif?&élt %Eﬁ%rsaanhfo??&muﬁ&ﬁf vﬁiﬁ?othaahtcts
transmts the signal 10, f'or’ THist ance, & base Station, “8n access

poi nt, anot frem thachesen tetr deserided hareine rRot exaagey) those kkdlledAh ttieoargihill
depicted as being separate fromth rocess 406,. it .is to be

appr oci at od "RIEEIANG AN APOTGRRGIEY BeIeHOIRREC L e A A FRPATEF A4
be part of puieesHmAiTcHOA Bitestr RUWHRE budhfas A £ G818 AEark. MbreB WL all
[0071] Whi | e,  for purposes of sinplicity of explanation, the

met hodol ogi é@swf@f WHoRAY Bhisauexsldp ipRgmER! agnetiedolagydn ageetdancy with thet o
be under st ood;and,pRAEGHAt €d that the 20 methodol ogi es are not
limted by the order of acts, as sone acts may, in accordance with

t he cl ai med[®B] ect nartzenyltipeeogess syswinf(eer, FERMHr QBPM A RIIMA, TDMA,
concurrentl i . [ . fr hat sh d descri bed, herein.
For exanpl everrsauBllSmaE i ERIhE PR et ol B rar SR g5 e
t hat a net heilalsabyandombylbadhasrinatony differdne termpiaks dht ekhnasl catisetdnes of
interrel ated gt.ates or, events, such aﬁ i.p a %ta%e di agram reqver,
not all ill (FSPRGISPaYtedseay chies OGS her ol SUEOARTSSRETER S hedB tsgy
i n accor danegirdbpdratitbehatll §loTEely EHEIpe fr thdah & bdgedP Bl Ellotubband

mul tipl e-access system (e.g. I)—KDI\/A, OFDMA, CDI\%A TDVA, etc.),

mul tipl e teFtHCHEE &orldbedesifrbla to obiBiclusamensyIdyvesntytieeagh frmival. e such
a system t ds; , [ : I .
The channel Qggl?hl&fﬁtdic%#@?@c %Pgﬁ%sbgqrrggﬁ ggggggggﬁmggs%g%%%&%%%ﬁ
pi | ot subbartigbnifiers nerydie implemienat ishradwarheoBweicr e @ertetating tHeeaed For a
(possibly e f.or. t d .e Such a pilo ubband structure
woul d be de)[silgrr%g%ﬁee %an%ﬁ&aﬁ?xﬁ “fhr%g%ﬁg nbceydslgllg%’earrl ESdI% gyor;b(gﬁl cg%lcaﬁa Cg?nr%ol%a#ﬂ.e
The t echni quescdaganitbedd herdahmeheyintadon np) berbmiladediyd waliih otSormans .

For exanpl e, these techni ques be jiml.enented i n hardware ..
sof tuare. ofPEICEURAPRGEY BPeriet airs TS hiethasnal pRSIR SRS digta
whi ch nmay bgipfilgkdcalsingdd@l o@D IPDsh Hhrdkrathahtia logd dhvRRa{ro®s), e
processing units used for channel estimation may be inpl enmented

Wi thin one BFSHENBIAHIAE dzaYs W@&@CPI‘PFQ‘:‘SQI‘%F@@FC&%%ﬂ%qf?"@amf@le(SASI Cs),
di gi tal signal, ! i Ol £ i i L Les
(DaPDe) , pr oy SPoRERES e e wls A B B RS R
arrays (FPGhskin, progegsmtion theorefr BlitheoBwanei wrderomtrtioo chrebsthrough

m croprocessor.s,. ot her el.ectronic units designed t rformthe
functtone. dbeapien S e RS (P Rutal s o D PRt R & it e,
i npl enent at heminc e beftwire oodph ntm e ls@sed(ie ngmorpudcadisxesited iynas i ons,
and so on) that performthe functions described herein. The software
codes may b8r°§F§§$§§d in menory unit and executed by the processors.
[0073] 1t is[dm3pe undeisheednddiadbod g tRIhRHIMBO:SIdassdinbRth Aey & N

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,



i npl emented in hardware, software, firmwvare, m ddl eware, m crocode,

or any conbi nation thereof For a hardware inplenentation, the
processi n}Furi08/838 gy be i npl emented within one or nor ePEPPPEHASBHA
specific integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs), programmble |ogic
devi ces (PLDs), field programmabl e gat&larrays (FPGAs), processors,
controllers, 21 mcro-controllers, mcroprocessors, other electronic
units designed to performthe functions described herein, or a

conbi nat i onmidiercedfollefsORiddFoqgeoes, bthiet ¢lestonatvags devigkd typpeefonh tie

sui tabl e cogﬁgtl ng gf} Cﬁ% envi ron nt 50t ip which the innovation
can be inpl FS FSHPY %aﬂ A4 gag?ré F“8bove, the conputing
system envi [(mrﬁg]ent 50gurt S lm&gtemeemmﬂf& sqftablae sdthjudibg Systivput i Eg
environment and is not jnte to suggest any Ii ation as to the
scope of SEGPTRERICOD %Waniﬂayt?‘Bfm’Pﬁ%ﬂan‘FﬁB at%ﬁnerrt@f ek fRee F578
conputi ng epygve QREESHhpudl 3y e ERLRELRERAI B2 AnAMHRYardMY oﬁ@ﬁ)‘ﬁﬁ@l@ncy or
requi r ement relating to any one or conbination of conponents

i |1 ustrat edeamputing e@wmmeawdaqa@rtantﬁmd EnHeRSH ABHIMBE DA as [T 5JonE ph
reference tg Fi ; at
| cast one oy MplBodinRoh i ARRRLK, KEHR i o Blrk TRV S6he

pur pose conpaintangreceus hnermgumyrdepdndenny@ir ra;uumgmrdatu@]tﬁ any (ﬁmmo nents

of conputer 510a can.inclu ted to roc

ni ¢ 8boa. Sy SrERtRRtry R ot hafl RuRShiin Bherhie S RABRER S
various sys{o@msiconponwith Scftidfdettd IFi@ird §)an Syaisiany Fensie vetice fohe
processing unit 520a. The system bus 525a can be any of several types

of bus str ubtERIsBNEEt least AR &enﬁ@%ﬁm{}gﬂwg ﬁ%mﬂlve%%& yd58 pgpnery

peripheral Ru$osc@BfipatidOfdlce Mifhe YSrhEr AdYnp@fcr gi%ardo%{ﬂénéﬁtg SUDmputer
architectures. [00 78 Corrputer 510a typically includes a variety of

conput er r eatititsiae inpide out Argtnot mited tor epivsesainaunib A2lsas ektPnmamdroT30RAR
back of f VaLﬁbeaSSgSigggRlbts%a hEA 'ﬁ%ﬁﬂ& %g;fc%{]c Al ﬁféﬁxg!n%‘?hc {Ha

that can be acc y conpute exanp
l'imtation, meoopubele preaﬂabg enihEiaa Thepyscomiusi Béa cammﬂngmf s;&tveraagr@es

medi a and co dla Co ter stora iain

ot i e o e e T B2 Pl FReS L 2 el B, and o
i npl ement edidcal !ﬁl@)dmﬂ@hrhﬂ&faw.‘mb@@ﬂﬂ@d aehitcb@resst orage of infor matl on
such as conputer readable instructions, data structures, pro

modul es, or [WWRkr datGommsrpdPerricelly Mskdeyaiel R comauater Kade % esm%%

limted to, 4 RAM, sRMnoFERRMasdd 188 BndiBA Y bRk I3 Ples TEBRYter readable
technol ogy, CDROM digital versatile disks (DVD) or other optical

di sk st or ageedigmanbe iny avasahés medja th@ta@wémaecqs@ﬁéy ceanpwier §¥adBykvay of

storage or ,%J}rﬁﬁ i tlfnﬁt B , <O fx"e‘a&aﬁ‘o fe media 8o W%I‘ptl)igé c%&@o‘f@ecr‘

can be used ‘ore esire ormation a
accessed bymedipaud emmﬁihﬁlaatxo@omﬁnm [ (Exzmpmm stuegie aneidyepincdadidsywoknizodid eaSn-

comuter oSl S LATAALEL) 205, 2R SLIUELNESS, PLOR) AR o5
technology for storage of information such as computer readable instructions, data
structures, program modules, or other data. Computer storage media includes, but is not
limited to, RAM, ROM, EEPROM, flash memory or other memory technology,
CDROM, digital versatile disks (DVID) or other optical disk storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other
medium which can be used to store the desired information and which can be accessed
by computer 510a. Communication media typically embodies computer readable

mnstructions, data structures, program modules, or other data in a modulated data signal



such as a carrier wave or other transport mechani smand includes any
information delivery nedia. [0077] The system nenory 530a can i ncl ude
conput er HYQPUFES8Mdi a in the formof volatile and/ or REFISHNHIE P
menory such as read only nmenory (ROM and/or random access nenory
(RAM . A basic input/output system (BIQS), containing the basic
routines that help to transfer i nf or mat3 n bet ween el ements within
conputer 510a, such as during start-up, can be stored in nenory 530a.
Menory 530a typically also contains data and/or program nodul es that
are i medi aswhys acowisswvisteeorotheaneaispert preelsaisn andirilndgs opeinderedtion by
processi ng HQJ ‘59% By way of exanple, and not limtation, nmenory
530a can al SO 1M € an operating system application prograns,

ot her progr go7pdul esThearystexmrrmgmcayrﬁBkM @n ifd@Z&pihbetecasiags @edid idhe can
al so includ gl(ﬁl}er r bI e/ ngn-renovabl e, vol ati | e/ non- \‘/ (él%' I
conput er st VHJé‘H BF“’%X ﬁtﬂF@ent?&hﬁﬁbé‘f’ regq Haly ey (1

hard di sk dfindémtabadss rn@ﬁ@@ (Rrao). of biid ﬁrﬁrﬁtf&ﬂm@%teﬁ?{m@@plcgntalm the
non-vol atil e nmagnetic nedia, a magnetic, d drive that reads romor

wites to abfsdmsytpasdhat h@lﬁwrwfqrénfm@m etwgps femgnie wihingamppier &kla,

di sk drive ﬁﬁ]ggs VR ik
optical di sﬁmtsalsjg Stéﬁ%mp}eg er o trﬁ(@gl hﬁl a%tﬁgéﬁg ols8

r enovabl e/ nomntmeermcatndéqr pragran nlodhles that ok anmb@mbrmmba’biesto @mcuge medi a
t hat can be use bemt e.gxgmphary 9 eragltggoelen%/iron ! c ude., but
are not |inPted REghet C tape cassett'ed, 1 Tagw ﬁ%?‘? ¢ AdE
digital ver Saﬁmm@ dresiosy 5ma@aﬁ alko §nichide af amam@@mtdnsdp@h&u%mogwﬂm, d
state ROM angd the like. A hard disk drive is typically connected to
the system BUS BO8A™ Hedigharyd Me#Ham&dByvabl e nenory interface such as
an interfacegp78nd a mMpagN@kiphted s fie @h LME iRIudeRiHef AlmoFhfK ettt vaBle,
typically connected to the system bus 525a by a renovabl e nenor
interface, elghlcasnaplatilprcorpaicestogomstlia feurxamals, @qmmrerééﬂwwdrg and
nr or At ONdcflked n GQTRHARa: 2ekBRRbINR YA e DR rARNLGEhAUGIRS 2
keyboard and pointing device, commonly referred to as a nobuse,
trackbal | omagm]ichnqdiaada n@gheic diskplitve dew redsireanr m&smﬂermmbhegmmne,
joystick, ga sat lJite dish,. anner, .or t | i ke. .These and
iher §nput (B0 diken SRy phdforhthucd ARG pel it Py FREY s 20a
t hr ough usetemdvpbik, M&&le&il\@lo;ﬁﬁ:ﬁl&ﬁil@meﬂ ab B IGD-RAO0L (1S)thérivpticA hedao (phad

to the system bu 25a bu ge con ect ed by other interface_ and
bus St r uet UFERVER SRR gy bl—& . r/n%r? atilg SpRPHEN Yorage medihihpeian e

serial bus G3B) iheAxerpRA &p%ra%rﬁ@@ﬁ{ﬁfoﬁmeﬁﬁﬂclﬁdes Qutth‘f"e ﬁ&'l‘ﬂﬁﬁﬁ:&%ﬂ rﬁa%nétﬁe
system bus 525a. A nonitor 23 or other of d device is also
connect ed t &Pesesseips: fash Bysospgadsy riwtalrwer&ﬁtﬂérdrsa@éhg@hﬁlﬁeca@p@lﬁﬁlgrm’fate
interface 5303, Gahl cal :_rgag@ In
addition to a rrbs\r%utigt}rate comag{itéﬂlﬁ{gan Qgﬁgﬁﬁé’\%ybc}%g?&perr p c)\Ieltr“%rl

out put devi sgens biedb2as s pegilearos- rade@?qumemmerrmtemfmecshctcf&ranbmtercfm:ren:ardtaed

2 net wor keaieEntie BEE eRoRfl ik Gl Kugres S Ret e th

one or nor ebphhahovaeROhENEQ IMEHRE Ssucls icdh iagrfi@ot e conput er 570a,
whi ch can izqﬂr?gtn have nedi a ca abr | i t| es d fferent from devi ce 510a.
The renote ter SFOSTCEHSH ndpto the compnpter 519a

router, a nefr¥@knREdeAcRagth ﬂ;@i"i{e‘}ﬁoa@rﬂ alqr;kb%tmeqme@ BRRWALKCRALE 1o AT
any ot her renmote nedia consunption or transm Sssion device, and can

i ncl ude any aarouss ragifball e okl piesh ttherd apyt idpaersapw nelude p atiprophang, t he
ter 51
comput er mJJ“E +é’g&f QJterﬁf%'bﬁL%CédaQr%i (cﬁi%') 19%?@&% g& G Linpyd d&% E'H(cﬁ‘e

net wor k 580 sué area netwo e area networ
(WAN), but ofm eingectédiol theigootskiag uméﬁi’r&arthsﬁgiumsmpﬁﬁﬁa met anmdmtﬂg

environnents_.a i.04home é e 3
comput o1 nciUBIREE LY Breted B PHEM AR o et FOVBETHoN Ol n a
interface and bus structures, such as a parallel port, game por’c or a universal serial bus

(USB). A graphics subsystem can also be connected to the system bus 525a. A monitor



connected to the LAN 580a through a network interface or adapter.
When used in a WAN networking environnent, the conputer 510a

typi cal | y Whed0gB8443a communi cati ons conponent, such asPEI/KBUEHES3HH

ot her means for establishing comuni cations over the WAN, such as the
Internet. A communi cations conponent, such as a nodem which can be
internal or external, can be connected 4% the system bus 525a via the
user input interface of input 540a, or other appropriate nmechani sm
In a networked environnent, program nodul es depicted relative to the
conput er 510wgthartypemftdisphy deties satso courectsd tathe spstien hussS25e mistae imerforey
storage dev|.C r t he .n k.connect |
shown and dketg:gras Eﬁtgtﬂ' 1Jﬂtel'fg& 5%8? vﬁ‘ﬁéﬁaé %qn %l%?&()mmgmgfﬁ%})vlth V%Q%B ln}eél}?rfﬁoﬂl
conmmuni cat i exktidn tole ria;eﬁmaeamptiters@@mﬂm achide athebgeripbadl. o&[ﬂﬁ&&ﬂt&sgtmle 6
provides a schematic dia rantof an exenpl ary, networ ked or distributed
conput i ng e?ﬁﬁpl’aa%ﬁsear?fi B DGR VN Ot D5 LRSS tgd Srpush st ‘Wf%ﬁégé%g of f
can be enpl moge The ﬂt@bhqtgmét Qmacb@ﬁrﬁb@rht@% LMV ABIBAdisteiBHRY | Ses
conmputing objects 610a, 61 etc. and conputing objects or devices
620a, 620b, el@?@ém@’@mﬂlfé lepierd COI@PEUOWP%@@ 0 [5}0se PBCIIARORSRPFPILSE, such as
prograns, nmgiby !g@& S
can conpri se pg$§?nns %?égﬁ@%%éﬁg%g% I f g#gﬁfggggﬁgggﬁgﬁgﬂ%D&QB%&E
24 audi o/ vi dE&. dévwam®¢CWEQMQﬂﬁ@epatbqnmﬁm@ndwoumu@umemym'eMmumE@ch
obj ect can ¢ &cate th angl her ob b .
communi cat i o(rjlrgmqr-lm% 516 lce?ﬁ S Nero WornkIl ca%&ln\fgg Iof al}y n%fI regetgmedip
conmput i ng obgmeinsti@nd taasmidtiondeviey itlsn iftdidepnpwi deofsls sleass to t he
syst em of Flgure 6, and can itself repr sent multiple interconnected

net wor ks. SCHRSH YRS ARV E 1 thR copa 18t The lp%la%ltw@t?@ﬂ@@ﬁ@wate #od
non-1imiting; 6@@?6333%1%’&@& net®B8Ns50kj @6k 10641%% BARRK (BAR) 0:0f w2 QRa nBRRM

620c, 620d, etc. can contain an application that m ght nake use
of an appl | (:\é(ﬁﬁ‘anb%ﬁ@g%lwhﬂge pth@rétefwés/gwm )SUCBme'morI@ng @bjileaments are
sof t war e, bér@ﬁ@%ﬁ dﬁ@%&&@ﬁfff&‘é@ 5%9& LAk Bnd Q{c Wsttgtr%lﬁg HRFhIN
framework in acc ance Wt t one gen |ze8I non-TinTting

enbodi nent . Ir[t@rﬁﬁ3]lt can al so be appreciated that an object, such as

620c, can b ted anot devi.ce 61 610b .._or
620a, 620b, ﬁ’é’ggﬁ 6200 he g I %{C‘gﬁ)‘ﬁw Ig‘“&le{lh%‘tf&t?“?ﬁ%e nggﬁeagf(% is
envi r onment c@temted dhe Bﬂl\Bﬂ’&Dthtrh@hmne@k esterdtaioe e&?apaafs BB uiedris a
such il ust on is nerel exe and the physi. c envi ronnent

can alter nat(’?f-f%w&t“ﬁ%kla%ﬁtv 8’8“”&}”8'88% P E&Wb‘i“%tft?gld\?%ﬁ POUEUREEIORY
devi ces sucBomsorRh¥\suchbsh @dsh oS thdVRRaR RBY &isblisiBhe eomﬁﬁ‘Mcé@toné"@*}e@ bhe
can enploy a variety of wired and wirel ess services, software obj ects
such as int 8%%[0%@11 2RI BN ele t'sCOmAEnisdions ¢qgeponpriBiIgh Themedem,avhich
variety of MRrnaP QARG i pBRChREENRY o SRR QWISSA AN Thd BB input
support di st ute nmput i ng envi ronnents. For exanple, conputihg
systens can nb@fw@ nﬁmputeﬁdot,@g ethheappbgprmterxe@thmnsmj fred mmyox&yé trenmnmbnt,

| ocal networks or ut ed, net wo Curre | y f the
et wor ks ar BEBUBPENTE Mepfkst R, Bl tRe 51 b PLRS i et Bhn B

i nf rastruct gioedfips rmdehmnﬂr;sﬁdsmgwe@ebec pilithie @gpraﬂﬁke@ﬂﬁoma&&@ﬂ( many
di fferent networks. Any of thel frastr cturgs can be Se%}!,!ﬁ

exenpl ary c SORPGRIEE S %altﬁié’&@“l RCMIERTR'BYSH PHELBEIS Q! sHt4foEkibkAs and
processes a@&%@hi@ﬁt&t@llﬁlbﬁetﬁ’éﬁtstﬁ@%oﬂt[{m&y@ﬁd ®used.0085] I n hone

networ ki ng environnents, there are at |east four disparate network
transport nmEW8Al that Idevwesauovidusprehamaiic digsreoimoremplery nafeerkedor
Power | i ne, ape)
and ent er t af Raweied OhPuly S FoT ARt MhERER N0 Enlor A Br BB
swi t ches andatalmmrmrd%@és Tbadlstmbetep@mput[ngmastrtﬁment cmEcEs mmgunn@abjacts

Services ca s oroad e. Ca I e
modery and 21 G tE B TP P IRE RaretGelny @Pbaghe g peec?
These objects can comprise programs, methods, data stores, programmable logic, etc.

The objects can comprise portions of the same or different devices such as PDAs,



25 (e.g., cell phones) and can be distributed within the hone using
Cat 3 wiring. Entertainment nedia, or other graphical data, can enter
the horme &YQPM¥FOBkough satellite or cable and is typi 88T4U§2007/083314
distributed in the hone using coaxial cable. |EEE 1394 and DVI are
also digital interconnects for clusters_of nedia devices. Al of
these network environments and others t4fat can energe, or already
have energed, as protocol standards can be interconnected to forma
networ k, such as an intranet, that can be connected to the outside
wor | d by wayudid/videqvildhdcear B3 play wosricrsosddchmastershesc. Hechrabgact cann short
a variety o SH§Si on
o 'dat o ancREEERRAROMERIEK b e Blimt BB RER: ARl RS
present in n@@tarbﬂocranctaﬂf sdmpree aﬁﬂr ammmmmg elaj;e@ts dﬁ‘l conputiag yewdoels sitat ng

manner, and no,.one wa scri be nbodi nents h nis

"t ended t oPBRIRSHTCEL (5 16F DOSE) BT HTeRs SRR BRUPE Lo t he
col l ection gfterb&ine@tKaetRBeks 981 @\A@M&ndehaﬂl dﬂltdsf)dc?-@f dt h@stﬂna@@m@&e@ﬂon-
Control Protocol/lInternet Pr ot ocol (TCP/I gP‘% ite of protaocols

are wel | - kndwiingErbedingnt, cagh %??béi%‘v O Hby f%léﬁ » 7 ORO% é?%léz%ﬁfcbe
described ag,a.¥3 &M (@Lcaﬂ%ﬁ%a@ﬁﬁ%r 16 ¥ usll srtabla B[::[lﬁcggoﬁ W Bbe

net wor ks i nterconnect S executi ng net wor pro ocol s

that allow (vsléh),snrtother alujecrta@ﬁwarﬂdﬁshwme dndfbohm«ﬁr@,rwbaﬂm fmsswwrﬂk(hs)
Because of es1 n rageew bE dor'danc%r nfﬁ{[ 't erzllstso% r| i ahza? ngﬁ ﬁmqef}gv&boﬁﬁeﬂgh
as the Inte ave Thus™ T ar generall'y evols n'sys

wi th which @mse] oper slteanalstelsd gppresatddwhat an abjﬂbtl, mhlamﬂ)cfmbpémttedm ng

speci al i zed rati ons o ryjic essent i al tric
D08 7] Ths. eHEeraarabhIE e SL0F Btture. o2t ShS T SFlt s whs

t opol ogi es glikdu ﬁ%eqlhl[y@isél/eﬁﬂfdﬁ%{em Beted @nRESY the%m{bﬂ%ﬂldévxceq as

ar chi tectures. ient" is a nenber of a class or group that uses
the servi cesomputaiiouRRHIvsraios ipmerghosmprwidcihe piysical ggtroagni ey .
Thus, in conpuhifg glﬁ: cfétafﬁﬁ:ﬁtor biSscAbR REBRRing vafous dﬁ@@ggﬂ(ﬁ’cc?s&ﬁtas Phas,
instructions or ta requests a service provi by anot her
program Theelelisienst Mi’B(p@e's& eft i iyzdsvitidhecan eppplaytaedrisiyrof wered wiid Woeless
having to "know tails abo h ram or the
Servi 2o 1t serpitey AtRLEIT SRS G rRRD Konh 1B SR RO BT °F

net wor ked sy®&isdm a cTh@ahrelas:ausw@Ekystmscmnmmeﬂits tahahemﬁeaﬁlﬁgumh@fsed

networ k resqurces rOVLde anot her co a server.

the illustrddt BLHJPS Q{&‘F*‘g’ %&PHE“%WVETR %, Peoé&ﬁﬂﬁfg%rcgm@%% Syé%‘ﬁ Can
620c, 620d, ,E2Becd foge%@ﬂb;b@irémmlesﬁgys@énscby ﬁﬂ&l%eﬁﬂﬁ‘kmblélg
610a, 610b, etc. can be thought of as servers where servers 61

610b, etc. sistHrwadmerHEky furanHnmny of ernckegsks araceepleddo dhg lafemet,
conputers 6 h (2608es B4R astrﬁgtﬁl% fop\%ﬁgl’y &lbuted &J@’l{% 1B§8Hﬂéﬁc@ﬂ asses
conput er can be CONSi ere a’server, dependi ng on
the cir cuns amyasferdnpetwforitshdew of dn:pmftrastrgctdw el wsadh fdnexanxdmes sing

data or reqlégst ! gg f{Fe_lnrﬁ;mag Jen% rmza on a g%ntém EII}(P %ocf‘ef_sls ac?ordin%t
opt i ni zat i or*AGk proc es in ac ance east one
gener al i zed tiopredenninhéagoenmbodi msnt [ 0088] A ser ver is typically a
renote corrp%(ﬁ{sésyste accessible over a renpte or net wor k,

such as the rnet Bt DO R EING SPVERTRNGI IS affiﬁtl?frs Ur GRATEG | ent

process can nRevak irhtkPoit hediafthdt $hn @a@ﬁﬁ&ﬁp@i‘t aSMul Protédod sﬁ!ﬂﬁas&’%W@f line,
process can be active in a second conputer system conmunicatjn with

one anot her datﬁélaothV@@%ﬁ%@ndc\amd&r@i%agutﬁlepm@@ apd geTERHBerdMedia Baskd
functional i t%ﬂ%ﬁa@dl'd@%é&%&}%ﬂgﬂ &vf&hlef gpﬁan%@ok&nﬁgé/ﬁd%&e?@ﬁes%r the

i nf or mati on-gathering capabilities o ver. Any software

obj ect's uti Icomedtipity. smfamsermesm cofst theibpareiap broadlgod l(etgmgthanESL or Cable

processes of ac{em %r?cili 1tﬁ tﬁeeﬁio nonSHI1 ! cmhteI Beigll El%meRﬁ%n be
Bre

di stri but ed acroés rruleg3cce Fa co Ut hg devi S Or o
802.11A/B/G) or wired (e.g., Home PNA, Cat 5, Ethemet, even power ling)

connectivity. Voice traffic can enter the home either as wired (e.g., Cat 3) or wireless



functionality provided by protocol |ayer(s). For exanple, HyperText
Transfer Protocol (HTTP) is a conmmon protocol that is used in

conj unct i YO #RBM¥He Worl d Wde Wb (WWY, or "the WebPCTHpH0Eeasiyd g
conmput er network address such as an Internet Protocol (IP) address or
ot her reference such as a Universal Resgurce Locator (URL) can be
used to identify the server or client c%?n'put ers to each other. The
network address can be referred to as a URL address. Conmuni cati on
can be provi ded over a conmunications nedium e.g., client(s) and
server (s) cébrgbeellobopiskendwnbdadistiotdderithin the iome pfng 6ankwitingn(s) for
hi gh- capaci ; i cat . Th ' ' :
exenpl ary ntg temggﬁggﬂﬂorﬁ&%gp (r)tlh%%%%] 1%;1%\@%?,0%1%8%&@“@#: gle%e\%g]}r(?fs%h %?tﬁ:lhte
comuni cat i oncabictdnddd typiotllcdispiuted in(thg harmaudangeatawnial kablku IEEEA 39Mhamh

t he herein cri hed,.PAR. backi n ff can enpl oyed. . ].n re detail,
L ranber of SRS Seplimgtomeds fr CLARE Sneihmres: ao; Rk
conmmuni cat i emsronglews bkd bmsrs%@cammﬁ&ge,@aﬂréaey BasleAherdddNis gritbécanet
GSM network, the Internet, etc., with a nunber of client or renote

conputi ng d&¢ndeds D s ntgoRmeciedIcioms 20fVoppekch dsp intrastle thagn e

por tabl e coppieEtd tJHROANSHE WoRABYLRY of b Widk fbd %ork!‘&%ﬂ‘@#ﬁ@%temet. In
appliance, or other device, such"as"a VCR TV, oven, light, heater
and the |i kehdrip2ayendy dhdisparate sdurecy exipt fos tatstorspeendtraimmissian of dataand
contenpl at e hat 1h r nt_i.nnovation n ) . 27

comput 1 ng. acuredientiaahRERE bR R b BRR, o g fofffre and
conmuni cat e colatnaniomeklata imatywaxisking A0&:k] dnd na one twap dkscebad inolement i n
whi ch the co i cations network/hus. 640 is the Internet, for
ol 6.t hEMETERS "GTH TGRS (A IMERH be veb Servers' wi th whi ch

the clients[§u3gp, 620Dhe BB cERRENlyOLOR to BieColl LBBRNYNMERERs ¥hPeaiayS

a nunber of known protocols such as HTTP. Servers 610a, 610b, etc.
can al so sethpéutizedhy BigpamispenCogmbBroi@pinterpgt Faoto@p GECP/Hsuite ¢fs can
be characterjstd : j i J i [n.rﬁ%n tw
nent i oned, @%"?ﬁw""ﬁsr glgltcﬁgglys@ggr{\%ﬁaﬁtr eg %ﬁdo 1r'le %Ggést{;sv8 1\o ':} hgglg[bgl?%aaﬁglﬁgﬁ,
wher e appr ogedcabal as@ systam of geagraphi® P distrdR @ rer6Rt0 compathetgabe, et c.
can or canng 0 ni cate_vi 0 ications n [ b 640, ,and can
ave 1 ndopon e P IeA SAemyl8, ST AL bR RALIR falitl Wi (ERR-ER)
t he case of aad sdreoinfoviGiRiorn dver eeteark(Q)r Beansodf sheh wideapwad kdetnagpect to
the control thereof. Each El i ent élgrﬂ&)uter 620a, f620b, FZOC gZOd,
620e, etc. AMINSSEUSEe EH¥NEE Bich 1t tgneihaveiiys B grndid Neqyalvsp ote & ¢ n
various applbpé&adykef WEPFhRAISRIHRSaR Hedi REWarPpReatiBRPBr p&RRfMinget C.
and with connections or access to various types oOf storage el enents
or obj ects, SeRsiabSRd QUisTadIRNYT P11 SeEYicsP, casentialbt wisthpvkrestistioe stored or to
whi ch portimss, of fid es : :
transmtted or }m gr at glclfj.%’ %géegﬁgﬁgﬁﬁnﬁ%?%%ggggBgée?\ré@h%%gg&o%oll%%?s
620a, 620b, s&20s cligRBerves pGe-to-ptar. ordyhribearchigsputss iThk Eclfent” 18 Aerember of
mai nt enance _and updat i of dat.aba 630 or ot her staor. . e| t
Such as-a ascimneRle fdG A S8 PO EgRR a8l dSin B8RRI,
accor di ng t dhat, il easjutiape: dgenss alptoced, Dorolighty & ke gf Rwbadionenttaskd s,
the present innovation can, be utiljized in conput er net wor k
envi r onment T‘FF&‘S%*%S%YIF%HEOV@B&BW@F}%“@‘Z@&@G bpelicgoraceswigtres §50e,
etc. that cagyuageessvicdWithdik BEASd toWkhiw a5 ORI HeBBd WMIukhPUReH40 and
server conmputers 610a, 610b, etc. that can interact with client
conput ers 620grangopthe sgvige itseh dy a chomiserver archigpiyrep pripulpryenagikeds
and dat ab as %ﬁst@ﬁ’,oa ch{egtqg gddﬁh? h! &m utbtl tké{%{?ée@ge@ Shedhdi@b®SSsources provided

W mul tiple

conmuni cati on system 7
by another computer, e.g., a server. In the illustration of Figure 6, as an example,
computers 620a, 620b, 620¢, 620d, 620¢, efc. can be thought of as clients and computers
610a, 610b, efc. can be thought of as servers where servers 610a, 610b, efc. maintain the

data that is then replicated to client computers 620a, 620b, 620¢, 620d, 620e, efc.,



base stations 710 and nultiple termnals 720, such as may be utilized
in conjunction wth one or nore aspects of the herein described PAR
backi ng offO WAt ation is generally a fixed stati oRCTIWER007/083814
comuni cates with the termnals and nay al so be called an access
point, a Node B, or sonme other term nology. Each base station 710

provi des communi cation coverage for a ticul ar geographic area,
illustrated as three geographic 28 areas, |abeled 702a, 702b, and
702c. The term"cell"™ can refer to a base station and/or its coverage

ar ea dependpltitpush amsheonenyear et bd epngikieteh 2 chentteeserner, o be@ddepTadlingpn doe
system Capa&}r lb{nsta?lcé’sa qle'%tf%esg[f‘}hnqal\{iﬁéag‘ﬁfe%rcgl?b %cé’s&‘m %o“ ﬂpé‘sﬂn nto

mul tiple smalTer areas er are I'ng
702a i n Fi gsareicd)qr tabQd that &cﬁélinphemtﬂjthé'6gtmnlzaamlmlgjrnlhﬂ1:eandajre:&sseam be

served by a_respectiye hase transc iver st BTS). The term
"sector’ caﬁccroecﬁg?e‘f’"gh%ﬁﬁfgorﬁrﬁfﬁg? qefiémlé ’ég%“%é’rd%% rgependl ng on the
context in ydugeh the Aeémmmyp&ﬁdy a'r%?ﬁot@ccﬁﬁiﬁlt@rsyﬂ@ﬂ a6@kdible bh@ BED6te
for all sectors of that cell are pi cal co-located within the base

station for o leeal@giwork, pueh %Srﬂam%lﬁﬁr%% PlerﬁleWPwEsnfeéerﬁedTwleﬁﬁn
nmay be used Pfo%ss %at?b’éﬁc@i% W4 ﬁrs?&ﬁﬁﬁ'iér %fs@en? &hk %heas%rv\éﬁénjocéﬁ céh YRt

wi th un-sectorized cells. For sinplicity, he follow ng
descri pti ong sedead cemputensasemseanuncating Wutbede grenlesr jower 4 apingymicatibnsx ed

station tha Ay Hits B @%ﬁﬁé&s&%ﬁ"@'ﬁ cﬁéna of Ané%ﬂo hAkhaR I%hﬁ%nt PRaes @

cell. [0094] Term I ca I'sp erse hro
system andadactagt efthe nﬁbmrmyn-lgethémnmpa:iﬂhm of the .seriet. ey softbvareenbjaatss o

be called a bi.l e station, user _.equyi nt, user device, or sone
other t or m HOTBGpuRees e et rago e s i ChetStes PEE St ol | Ui
phone, a pegsefdizedhdi-taltingeaibsdiatht daRBAMistrebuddrRc8Ss SupdeBapatisy and
so on Each term nal 720 may communicate with zero, one, or multiple

base stati oAVigns of AeHdwnl i nk and uplink at any given noment. The
downl i nk (ofgggg[ war d ¢y gﬁk) z[rﬁfs%r\ér( Qoh%nfcg@mm Sfetah O it nyt the

base stations to the termnals, the uplink (or reverse 1P
refers to tﬁele@rmhmnrcelﬂchW Pmtmolflﬁmﬁﬂ ot erample,dlpetText FrenifersRyotocol

Skl ?ﬁ??@zse @Pﬁ}%ﬂg{:o%dﬁ%gt f’é‘é&é&'iﬁ%&g%c%onwny f}ﬁ‘i&%&é Hebe"

730 coupl es rovi des coor on and
control for (Wa8W)str &thieO¥ieh.”7 TQpickidy, aaompﬁ;tte]r ndowbredddesshiutiead anrleteriease

stations 71 n| cate, with one another. as eded. . Dat a

1 anso ot oot FBTRHRGE Bt etk eRRcn R 8 b ihiRRe DEREEEe LG VBLbne
access ter ncaabe @kd thé'tﬁﬁ{: tHel3€rvEPor obicdRibicFsad Bachibler CRe Rework
supported by the forward 1ink and/or the comunication system

Addi tional étdpviersberefared 1o oy HRE adilisks. Congnuiention gin Wﬂﬁéﬂ oveay be
transm tted.§60mh it dnk Rlegive %%ﬁ %1189655‘ L1 deReROFafBE %cZ:ZplécﬁB Tho&other vzat o

Reverse |ink data conmmuni cati occur from one cess term nal
one or nor eTﬁé’ﬂB%nmilW@ fO{@@@S@HEp@mcemBum@tlan |IIustrat| on of an ad

hoc or unpl /sem S. co ni ¥ envi nt 800,
i n accordance 8 th va]rﬂllg)ugugglérg 63%:1?3%21%15 R Her &R celéegrof Jél%ﬁ,&

backi ng of f enﬁymtrem, 808 sezaer(s;mmmmmemmmn arithrodiest doapetes{satizans 29
network/bus, in which the herein described PAR backing off can be employed. In more
detail, a number of servers 610a, 610b, efc. are interconnected via a communications
network/bus 640, which can be a LAN, WAN, intranet, GSM network, the Internet, efc.,
with a number of client or remote computing devices 620a, 620b, 620c, 620d, 620¢,
efc., such as a portable computer, handheld computer, thin client, networked appliance,
or other device, such as a VCR, TV, oven, light, heater and the like in accordance with

the present innovation. It is thus contemplated that the present innovation can apply to



802 in one or nore sectors that receive, transmt, repeat, etc.,

wi rel ess conmuni cation signals to each other and/or to one or nore
nmobi | e deWwW@es/8®a43 As il | ustrated, each base station BOPUSHAT/EHENI de
comuni cation coverage for a particular geographic area, illustrated
as three geographic areas, |abel ed 806a, 806b, 806c, and 806d. Each
base station 802 can conprise a transnidfter chain and a receiver
chain, each of which can in turn conprise a plurality of conponents
associated with signal transm ssion and reception (e.g., processors,
nmodul at or s, anpddmpptiex devige id eomdatica witls whidk mi$ désphlgdx er @mmauntietndetg ovend
SO forth.),aas vgill be appreciated by one skilled in the art. Mbile
devi ces 804 Hﬁv E}% for exanple, cellular phones, smart phones,

| apt f)lps, ha[udizlge] d Cf)nllmalﬂie@airk@ﬁhiﬂﬁﬂeﬁﬁ&wﬂi@ﬁﬁ@@drﬁbﬁzﬁtﬂﬂg}l& ﬁlﬂwdl&)ﬂju@ﬁgo
satellite radjos, global positioning systens, PDAs, and/or any o r
sui tabl e det fE%InF%?et;fgwmpiﬂameﬁawsvérlgw@ & s CHERANE Pk B ngyé%ﬁm
800 can be apRliemMedraNcABNERCEIRNEMe! S B RaRIRESAT D d8ambEARd
herein in oLgoer for 1_:’P‘I‘SAR qt])i]gacgﬂ%g SE%@EGQI[O@%%?EM ed sluccessfui.l y |§2nQ§
one exenpl akKyowibPEo{oCers SRS di § Figgrealsp savapscHeniessla.
met hodol ogy 0 bC i receivi { 2. At
904 is appl 36/?(%@ 6%(%(%[5%@6glﬂ)\?é%gpiﬁ%ag%ggh%ﬁ%@%ﬁgggigﬂﬁg{{eg?%ﬁ %t%% power
val ue such asvitohsmeRA. At 906 is that the PAR back off value is at

| east parti based, on the nodul ation type, At 908 is determ ning a
ate for a B0 anem ASPitaaT i Boe BRpe PlredPr YRded B 11 ai 1y
based on nodsthBibatun, WYEe apfbprife. NOlight HOfccBM, B20b, 620c, BRIRIKG206, efc. can
10098] When t he enbodi nents are inplenented in software, firmiare,

mi ddl ewar e, ObFaTRPICOBEBHIEA DI HETBMIEGHIEN bR BHE S SRt §3n ey may be
stored in aiﬂ%ﬁéﬁh&ﬁ'cﬁﬁ%ﬁﬁh@odﬁ%o@?ﬂed$1&€@élvi?f§ I Sk QN8 Sn ARTRQNEATY b
code segnent nay represent a procedure, a function, a subprogram a
plrogram a MOl ithrees ca@tosgiw@gbq mtharknﬂ)aiﬂe@t,t; éles;@nw/ahefeqé“a Relg@ienty
class, or a _ I ryagh | 108"
program st atg %ﬁﬁ%@ﬁ% é(:2 gg‘fe&_s (éfg69 rrggrll’téi?r(}ai;‘/2 chgndc o%ﬁ@%ﬁ&gg g% ﬁé(rn?’ Soa&™
segnent or &e barigwdrvathciarious dpphyatipapsigngn andilos orabgeisvi3fig 635b, 635¢, efc.

information, data, argunents araneters, or nenory contents

|t or mat 1 on SR HR heRPEtoTE A SRl S & eoTeHeg dnaRpaelisits. soross

forwarded, emhidhrfa&sdridata@bleatid ta@ ba Rr&ibrt@bhRh FBRAIDE(s) HCH BEd MG tasRdBhY

sharing, nessage passid%,t@tok_en passi ng, network transm ssion, etc.
I

[ 0099] For ac&bpg dgxynloa RERiftsd PIORLETaPh ARCPNTION Tose HrorPLIsE IN8r ei n

may be inpl gngicesh whit) cPRAVIRS 64, G, caRbO FRPM s fof HRGEdiRBFanc@iE SO
on) that performthe 30 flnctions described herein. The software

codes may bapdatiogetia drfabaserbiQonpthar storagd clenstiusucd apg dpfpibase sBeROryTIe
menory unit i Lt hi . ext ernal..

The. b ocessdr YorE iRy Bl 8 0hd sleBihiloRt RREORCLenplu B RROBNALE, |
processor Viabvdimeot SThogaixsprasent mndvatiom camrbet thidizad ih.a doOPa@Oheverknobi | e

O, o B BT B 2 TS TR P BRTEC

St at i on- and ah@ infer&s ali@hl cOmpiel hdtwE AR EH) addMRrWRYOrBRUTE B1 G361 M) erc.
device extending a typical base station by incorporating all of the

maj or conpoihed iBferachwith glient sompHisTs 5294 AL, A#Gcastldyedlsr @c- and pipst i

exanpl e i s .HMLS, RGREDScPBLAIL base station containing a Node-B, RNC
and GSN, with oniy an Ethernet or broadband connection (Iless .
conmonl y, ATMI9BDM) t oFighws 7l iHusrairs & vorelesmcommumipation spgigrn i76Qwith pudiple
Vol P al | ows ' ot - oyl de. yi and_ dal LEes. |
same vey s Ui iunr Raf Piteol Y kR 58, ERFh A RINLERRoIRRS
of a W-Fi adthems opoiortaspétseithehoasip desribeck AR dadRidiglo2 08 Basershtivi MAX
sol utions. generally a fixed station that communicates with the terminals and may also be called an
access point, a Node B, or some other terminology. Each base station 710 provides

communication coverage for a particular geographic area, illustrated as three geographic



[ 00101] The main benefit of an Access Point Base Station is the
sinplicity of ultra | ow cost, scal abl e depl oynent. Design studies
have showW® B/ 0gdtess poi nt base stations can be desi §AEHFSH87/8338H4e
from si npl e hot-spot coverage through to | arge depl oynents by racking
such units into full-scale base-stations. The clained attractions for
a cellular operator are that these devi4es can increase both capacity
and coverage while reduci ng both capex (Capital expenditures) and
opex (COperating expenditures). [00102] Access Point Base Stations are
st and- al oneaugas, labeleh d022a 7624, yipd d&lc| 1 hd@pttnd\y@ﬂ’ dan rdfatto slb@etesstanon and/or

i n-buil ding.and even Vrlat S i.n at.t ac

router to it B eaeerienonts bt Snlid R HusL HE R B6: MiBeti ar
hot spot, or systed®capacisaa bRntfioe b vrae ereamn@l HegpantBlohMEinwasultipledekllster

the benefits of Fi xed Mbil e Conver ence distinction i tha
most FMC ar &¥5Pt € d‘ﬂrsgsm@&aﬁﬁﬁés 4069 %twi” %@)Flﬁ%iﬁ&%é’g b, an

fentocel | - baged meRkaM B atca b be WBFH bwatr&pseﬂv%%mréa%%embs stem
[ 00103] As a result, Access Point Base Stations nust work ¥|

handset s t h&8T3r dhe éarpl semher” ¢t Iefe ke s BilAgndioNts @opinet gt é@endm@om thgse
f t
of existing Wtﬁ:ﬁ?ﬂf@%}f&gkﬁ&s@&d F%?%?Q’:ttér@eh ¥ell ?hc"%l? 2’% dﬁﬁe?)trr?gﬁr& that

frequency channel create since t
fentocel | telbwstipidadly soHl@pied sathin the basegrtion fivehe wil. The euiserisivne

: | | t f t hal
For ext st | niroat iy aerBathit e S alorn Son RER Y BAF caf dRuRSE®
fenmtocel | s Bysdm Gk LGQBRoMAed ChBy Far siniplicibg ii5the Celfsfiny desti@Qibadhéeemss
Poi nt Base Stations typically rel%yon the Internet for connectivity,

whi ch can pobahfteten s Psé’ﬂ@&%@”&élbl Aéred dpandhygerves yesteeelsacurity

ri sks that ﬁ%é@&@tldnﬁhﬁ%&@ia@@ﬂ' st in typical cellular systems. A
boonmer cell is a very big cell that would cover state sized area or

| arger. [O0iWSPFi gur eTﬁmmiallS UQW%WEW%V fenchwd diroeghonigbe syateat @htheagh

channel qualténtrﬁﬁai may be fixed or mobile. A terminal may also be called a mobile station, user

equipment, a user device, or some other terminology. A terminal may be a wireless
device, a cellular phone, a personal digital assistant (PDA), a wireless modem card, and
so on. Each terminal 720 may communicate with zero, one, or multiple base stations on
the downlink and uplink at any given moment. The downlink (or forward link) refers to
the communication link from the base stations to the terminals, and the uplink (or
reverse link) refers to the communication link from the terminals to the base stations.
[0095] For a centralized architecture, a system controller 730 couples to base
stations 710 and provides coordination and control for base stations 710. For a
distributed architecture, base stations 710 may communicate with one another as
needed. Data transmission on the forward link occurs from one access point to one
access terminal at or near the maximum data rate that can be supported by the forward
link and/or the communication system. Additional channels of the forward link (e.g.,
control channel} may be transmitted from multiple access points to one access terminal.
Reverse link data communication may occur from one access terminal to one or more
access points,

[0096] Figure § is an illustration of an ad hoc or unplanned/semi-planned
wireless communication environment 800, in accordance with various aspects of the

herein described PAR backing off. System 800 can comprise one or more base stations



index (CQ) fromone antenna is power controlled as a reference
signal at 1002. Deriving at |east one channel condition is at 1004.
Derivi ng YORYWEE1Ehe channel condition at | east parti ECTAYSHATEFYn a
plurality of broadband pilots is at 1006. Deriving at |east one
channel condition at |east partially based on a request channel is at
1008. The deci sions on what and how to 4frive can be made thr ough the
enpl oy of an AT layer. In addition, in other enbodi nents with or

wi t hout a security layer, cells can dynam cally change derivations
based at | e88% inpmetor slofescomrsaghat Abcetieciranismet, repead.ans orirgdes cpnomvhigetion

f eedback at ; Sl j deci si Foi ' 0 an
det er mi ne n& ?A%)lgﬁo éggllrl]cc)iélhgﬁ %‘%Ezti gnge 028832? 'fnf)gﬂef ?@é@h@g?@e af%{]@lrﬁfaﬁeg’ %aﬁﬁber
and/ or | ocabasensatiof 8dhtaarireriénaenmGion bétegape €orlalpartidults ipedtr@hicarea,

met hodol ogy .. 1100 erein a squrce n is in.c ni i, O iith a
mobi | e devi Béls*é?*e%ﬁ Iee |BROES 1%%{8%%59? Efgﬁe#(%bi %&“wg?@%énﬁ#‘ se
enbodi ment , stafiéh S0t RAAOMPEK 2LERAGMItRE Lh4e M IO TREDYEr BBRIR BECHTHiYh LaRNRT
at 1006. At 1108, at |east one of a power allocation (PA), a Power to

Average rat 5" CPRR)SE atakiy o6 pRIppansRis esariated ndisignplHgmymjssion and
dynam cal | yr&le;%tﬁfnetg_ g%lio%&’:ls&%} I%leﬂ‘cﬁog?ﬁﬁlﬁiggggs,rb%ﬁl%ﬁﬂatgés\gQégﬁﬁ@gﬁégz 3

at |least a portion of e communi cati on between the I ce

t he Node B antenwsrast ésforthihes wibldwrappipcihted by otd g6liddsin pirecari. ddebilerlenioes
exenplary g raliz non-li it i ng., enbaodi . The security | ayer
100 can’ boSOERR) bg 5t SaMale AUl REnGIR ST Rbnes SRS RIIAGN, | 2ol o
wel | as to dogmuailkchtipnsiegive] aimiheld@ompldizcivRes yittlie radids, giobant ed,

uni ntentional , .or. malicio di sclosure. In Pe atiqn, the securit
component  oPCTESTTE FHEESIRAS SR ater SIS IOF ST COHE AR SR Y 02

and the nobiliRideydrRerkb04 Syderh 80 8dn 155%%1?&% R Hor Wit D&ious aspects
exenplary non-limting enbodinent. 32 [00 081 An encryption conponent

can be useddessribed horein magraercar PAR back &fE fo beamplemenicd guecesshidlyiiB 8hon as

wel | as whi g, lggd/%g i LARENRRRN conponent enpl oys an encryption
al gorithmto encode %ata or security purposes. The algorithmis

essenti al | y[@9br mul aFight? iilestiated mathadalogy @88 sciuding recesang £PAR bdek
Each al gorit se st.rd of . bits known key' to form.the
cal cul ats ond't IR o b e fg MR Ry PREBack ¥ valh eI

t he great er pbie valizaech afthebPhe Rl bob ispkdt tier TSR bavk dievaticsiatEest phtisly
making it h nd, descranbl e

rder to break.the cod he contents of the
data. [00 10311%9@@{1 ﬂé@ﬁ&?@&t%mr ﬁﬁﬁpgwm&te&ﬁw@rﬁé&tﬂ %&%U@itﬁﬂwsw- Hol,
whi ch code biixadhdPARKSatWasi RPEIIIAR AMBodu¥ibs @ﬁg)ﬁné {59 B foriPathdBan

bits in Iengé h. A decryption conponent can be uséd to convert
encrypt ed d&'LIdek to its original form In one aspect, a public key

can be used ncry : i SS1 FgewAaVi ce.
Upon retri e\[/% 8 jat he gglthg@g%r?%g&ggeggr%y%gtleg %ng@ﬁégQgé%ﬁ%%te V%ge "t hat
cor r esponds ntiddl¢hee puipicrocddsy prograch dode engdy pegmedn@0 the nay H giosdiin e

conponent  cgp, B3 YSGh1L Dot bith'aY a HoBite Whio RN ASHTERI St may
represent a procedure, a function, a subprogram, a program, a routine, a subroutine, a
module, a software package, a class, or any combination of instructions, data structures,
or program statements. A code segment may be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, efc. may be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, efc.
[0099] For a software implementation, the techniques described herein may be

implemented with modules (e.g., procedures, functions, and so on) that perform the



when transmtting and/or retrieving fromthe device 1104. It is to be
understood that a digital signature or certificate guarantees that a
file has MR2BEEW M tered, sinmilar to if it were carri BETUR04H083814
el ectronically seal ed envelope. The 'signature' is an encrypted

di gest (e.g., one-way hash function) used to confirm authenticity of
data. Upon accessing the data, the recﬁ%%ent can decrypt the digest
and al so re-conpute the digest fromthe received file or data If the
digests match, the file is proven to be intact and tanper free. In
operati on, ﬂgilQIlﬁlde%cellbﬁd hergiat dbc pafbvpseicasls mag be sipreddameraryautitiend t y
are nost of u

[00111] Sti | F’&P‘&tlréﬁ ﬁg Pf"geﬁéﬁsg@%?ﬁ%@ |é{§t§{r‘£’{bleg@pgeé’%hgéﬁpt”ﬁoh§ﬁ%‘g %Q B gr
awar eness (eﬁgnmtodﬂﬂﬂ&@mﬂmaneh&&saﬁnnpmﬁembhmnmumnhamunmkﬂamﬂwty
For exanple t he cont ext ual amarekess cafponent can be enployed to

moni t or  and AT IR FATIONS SRS SHFRPRAD Wt data transnitted to and

request ed fromrodlhe demticaRoblit@dvict &m&ﬁ@idbﬂslﬁngtd'ﬂ@,s@mﬂ@)ﬁhgxfdﬂlﬁbce]l ora
factors can _be used to filter spam control retrieval (e,g., access

to highly sBeRmricgls gdemtorsbpsorpimally Caliskanorgerss Fomt Haes $tfﬂv<<§1—~4r1d §2 ] |
be under st 0gddhRatuiti-FhaAS0 EWoSwayt {EnfBd88h H@Jweae&@gnaﬁgs&yﬁmgga%mnon

can enploy logic that reg ul ates ‘transm ssion and/or rétrieval of data
i n accor danbe ngptrhrating all ﬁéﬂhe grjarepinponghts of dietteleeomimprdcations ekpsiaicture.

awar eness e I
|nteII|gench%§F¥%P%?§?% §§ i6%T%Sfﬁﬁ£&§fg%§QE%%anu@% ﬁ%%%%tﬁ§ghmge
enpl oyed t oGISN; whthtoatyeani Etheene‘tiongroadimh/nd nordmttamrﬂaas cgmmbie p, A WAEFRM) fow
to dynam call var t he | evel secur.l t he unt.  of r
Vel i al't or Pt et Frrembhc it Vol Ml urbt Fl BB ot
events or adith @sicky BAGsaiRtwHas ADS AT BekcBVRIBH HuaREh Be ®bRFeEnteVent
data, whether or. not the events are correlated in close t enpor.a

proximty, &mpligikeeieli-Fheccaparind Qe el esdndude @rMondd0grand jidfaK

event (s) ang,dadR source(s). [00113] The Al conponent can al so enpl oy
any of a variety of suitable Al-based schenmes in connection with
facilitatin{0Mati ous Hypoundewstit phan heacss Rointdings Slatien 1sm1rmmphmfm of

CIaSS|f|cathRﬁ1&? th%Me%H@gﬁﬁ%R b%ﬁ | GudtB z&F ?Rﬂf&ﬁ g@ﬁﬁgg

anal ysis (e. g e ana ySI's u I'es and
prognose or suam’srercambe dmsigneail tdt doale f@rmsmpiednesmoeso‘.temgbehraugiﬂnrﬂaarg@ ally

performed. Th er can b i nct he ecurit
e et nfomhenSECRr iR ek yiRS i NSOl HRE P o glale D64 oh

r ecommendat E&Q&eﬂﬁlaﬁé}ﬁra‘&ﬁﬁ% fhhithés@YieVic@Scah tcvdasd bdiey mfg,f and@GWirhdey tO
apply. [00114] For exanple, a support vector machine (SYM classifier

can be enpl @gkléaredeeﬁe@@ca@é.(ﬁﬁe PERNEIBEE Arhesxi(Rerraing Eagukiuees).
net wor ks, degjigion tr&&%ss@d?&wisebeﬁbﬁs'a%»é &telcpiimmtg% hr@?yﬂ&‘ﬁ?l s

prOV|d|ng different patterns of | ndependence can )
Cl assi fi cat demoypd iy betdphiarinibnilding and even mchorgé. v‘éar@aftloss aciude ptéaghing a Wi-

regression %l Onae]r?y {'\’Jdﬁgq‘ﬁ h&- %%itgl Can%%ﬁa I‘orQ bRl Rbtspot OEVi%en

[ 00115] Addi e Sensor enp in conjfunc
with the versa. Femtocells are an alternative way to deliver the beneﬁts of Fixed Mobile

Convergence. The distinction is that most FMC architectures require a new (dual-
mode) handset, while a femtocell-based deployment will work with existing handsets.
[GG103] As a result, Access Point Base Stations must work with handsets that are
compliant with existing RAN technologies. The reuse of existing RAN technologies
(and potentially re-use of existing frequency channels) could create problems, since the
additional femtocell transmitters represent a large number of interference sources,

potentially resulting in significant operational challenges for existing deployments.



security layer 1106. Still further, human authentication factors can
be used to enhance security enploying sensor 1110. For _instance,

bi omet ri cVQ 200F058143 ngerprints, retinal patterns, faci &FTVEESYPHEon,
DNA sequences, handwiting anal ysis, voice recognition) can be

enpl oyed to enhance authentication to cgntrol access of the storage
vault. It will be understood that enbodinents can enploy multiple
factor tests in authenticating identity of a user. [00116] The sensor
1110 can al so be used to provide the security layer 1106 with

gener al i zed Thigns enered thauggesicarepsttiat fapieeells snust eversomed ey mie t9 b2l d
condi tion data.Qk,predicted weather data etc. For exanple, any
concei vabl e condition can be sensed for and security |evels can be
adj ust ed or [E04r m nedlcdess Pestidims Stationst thpca brrsiydndlbnibidriad fior connectivity,

[00117]Figure.12 illustrates a nvi ron t . 120Q wherei.n a,Node B
Such as o sSTHOERBHE SIS By menh R ek R SOt PEC devi ce
at 1204. | ngemealgxmpk atiyt ig gpesabddllnke syxesnsl iAbdonig cahadierebig cell et
met hodol ogy 1200 includes . 34 enpl oying an optim zer at 1206. The
opti mi zer 13684 QVHH %lé‘iﬂ“_tr?f% '8%ft ze communi cati on between the Node
B 1202 and ¢daMpse 1201ﬁi§u1@qblimsa@fesa%%oq%gmmweih AChBRSEfality
comuni cati on between the Node B 1202 and devi ce 1204 by receiving
security i nimlerfERbrAToN; otn atesae isrmowgr sareledipggeieraee dgeahpt K02when
security | aygr:. : Lot : t : N a
secured e nvi)br%%)1 H%Tlé%?l,ehét? ﬁgé %%tn ?@n’tcgléﬁrﬁ%lé éggg’f‘a %&gﬁl? ﬁ?llg%ﬁ ﬁ?‘%&ﬁgﬁl on

wi th ot her icodditioredtilcast pantchligdysed matarphatlity lné boedhand piloth yee d 0062 0Bertvang

make all trapsm ssigns security free to,achi eve top speed.,.

Addi 1 onal | 9 & PRe BRG] SPdiom e B ReseT 16 el sravic of L¥¥back
as to m ssedhddtdasipaciaeiitt aid vherdetind omRirnhed tiroug ay kaplol eeadback to
the optim zer 1206. This feedback . of m ssed packets c,a[} be bﬂl anced
agai nst desiPEl Beddifipp.yn pRgEmEcs BAYGIVED PRELhEE  SrATHURYHi GHEFN

t hroughput @%ﬁni%i[?’h%ﬁ@e defivalRnl badd aAdslt Pérﬁﬂﬁl drYart Aedc@RIdNMAZRhs0k 2D
can keep records of interferences and different PAR back off schenes
and adapt i vergvidedkedbrck #iéo prsist ingbH daeisiomdBer expraplethe eqasorcon deteinyng .
[00118] As [ . j i ' ' rein it
an Do dosi PADIDE FoyoiishFel TASHRL AR oARBG B MAPHAEIGRAMET S [
shoul d be underfstwed, therefore, that handhel d, portable and ot her

conputi ng deyi and_.co t.j,n bj ect,s .of al inds _are cont | at ed
ForTuse 'n” GUHAEE: [onr G EbsRRE B RocRioed 19 ki B Sus DR TR s
that a devi eem@RRice@IWMITh € alobiléladviceQit 1 04N ah VhS ExehPLeY YeherdlzOL @SS Or

store data. Accordingly, the bel ow general purpose renote conpputer
descri bed béYying sMegdiieg, fh}qﬂw@OﬁR}P%h@Oé&%{ EPLON S RAECSINE L at

i nnovat i on qgpe.bgt 1 MR £NBRE &R ok Hhwa WIodtoBMP AN @\HoREr RS WRIK RIS
i nteroperabili }{g and interaction. Thus, the present innovation can be

i npl emrent ed (PARARnEapPveTHesital dinsite (REdDkedyaoialy abaed piagsisted aphi ch

very littl e RL f%&]h l, client resources are inplicated, e.g., a
net wor ked envﬁonne%?‘ in which the client device serves nerely as an

i nterface tq0et9gd] net wBedatibaig leastrcioramn aitho@jnectnigtiac bekwicen ta device 1104
appliance. [0011 ough not .require east .qQne. general i.zed
P | Tt iR T drER® el o ool FveT L AR R IS e ST ng
system for gds@alpvdaoslEvelieibodfm&er VheRsurftolayer O@giceebolscoly ect ,

and/or included within application software that qgperates jn
connecti on mmoarﬁ%nf@%ﬁ%@ﬁfe(%,)enaffypﬁtdaﬁaéa@iehaﬁ@ ‘g%‘ﬁ’élﬁ’él%n f to enhance

non- i m ti g dBManteIOfhNEBnL2S: RAIEHRS GlstBSHe] Th JRRLIENRS Rburity
context of conputer executable 1nstructions, such as program nodul e§,
bei ng executcetpbyendpilapsr 1B eancompnninate, datatetiroasthe np@d 1102 and the

mobile device 1104. A sensor 1110 is provided in one exemplary non-limiting

embodiment,



35 workstations, servers, or other devices. Those skilled in the art
wi Il appreciate that the innovation can be practiced wth other
conput er NRIWEPBLHH i gurati ons and protocol s. [00120] FPGIPER07H3814,
and 15 present the PAR sinulation results for LFDM and OFDM with t he
nodul ati on orders specified in Table 1,,.respectively at graphs 1300,
1400, and 1500. These results show that Zhere is roughly 1 dB PAR

di fference between 64 QAM and QPSK, or 16 QAM and QPSK at the 99. 9%
PAR point for SC-FDM The PAR difference between 64 QAM and 16 QAMis
rather smal [0018r | oot PFEMPLORERNPYNSEt GNP dpcsre DI EPRRICELY RiRieet datar
al | nodul at } . LSl i b Wr' EDM t o
OFDM  The d%i‘??%r%aﬁggﬁflgﬁ ?ﬁﬁé‘ﬁ?éﬁ‘??@tﬁ%@?}g?&%@%‘ﬁ% SRy fngAM
and 64 QAM erRinguioe algdrithinl wsneedealstappiRct oty pFRDRGs o Thd Blgauitvindn ossQRBKY

Figure 14 i PAR. for LEDM O 4 d Fi- qu 15
illustrat es!}bﬁw‘a gbﬁﬁiﬁeﬁftooﬁ%%t% %%eagi%%&%g ﬁ(%g&da Stmgg 8

t ransm ssi ohiss lnotun BRARE Y’ tcheerBAR tidh dafcataginee Thetlmpanhdkdyf(epetiie wdre &ans
can be | arger. than dB. For M transm.ssion with ant enna .
per it at | oISl RV Agsetet : nBRRETC PP B PALETE T SRRty Miyggeling it
nodul at i onshatiérho Brelk & doBVAdtResdri@bRAR Ghtchis@ifede JRdul ation order.
Wherei n higher-order nodulation is a type of digital nodul ation

usual I'y wi t P03or derMett encrgptian; agnaithmiss g ek apheamathor evipFgle
shift keyi ng, { (¥4 af Ma&?@@y??&ﬂf ﬁoﬁ@%ﬁ%ﬂﬁ%ﬁgﬂ 'Apgk;é;g;[?ﬁtgﬁ('\a@ 1

etc. [00121] Fr omthgfg%ove des pt1 ons, en the UEfeed

del ta PSD f campdnentNenée Bsaddo sertved gh@ypied dete hiok te it eriginal foras Inenbe
clear from Q OtEl zy Eubqﬂ]:q(eNgéjne[b%sE&] %tencer%g i Ay PAF,{{ B a1%14§si8r]; {o ais§ora devic
consi der ed. RS app¥| Cabl 8 ot SWPy Forrh Wopera i‘ong St &1 so
for SI MO or Upbibfatrigyel, diel damscan bote@yaephsng 4 priviabeckelthat eposshendoackiet he
delta PSD assym. ng a PAR back off on a QPSK transm ssion, the Node B
has to knowﬁﬂ@@gaﬁe@tﬁﬁ’&%yﬁff that was assuned. |If Node B schedul es

a modul ati opeaddi Ng s&RpABufMePhoNdnt Banlle RAMOWM; £ibOIY kichAaRARK d&ulments

adj ustnent, the scheduled rate will be higher than the UE can
actual |'y supper transpftisg apd/er ieigying fonnthe dedecak P4 pHdkistberaderatnatibaky on

d | i ; ! i '
and |0ss 'ndfghﬁl)%&ggg@&‘é or Rf%ﬂc%ﬁlgli&a%%grﬁ@ IO G Rk BedaNBeRY G, tgﬁféggi

to be explicit defined int stan speci fications what PAR
of f i s assumett catred in hieeldettanicaPBRraleast cheediraclhef sigmturhiels biEenayntéiedipistie

B for both MO and. Sl operations. e such..definifi coul d.be
that B sholir Yoadmae ipareaedl B S Bl Ep B etyting,
assum ng 16 dspANhEARIphac banafetrypllihe dRettedd hies rectvngmestht HgediSnbdsed on
the delta 36 ,PSqL)) ! I f t he}fnﬁdél‘l ation orgeﬁléi.s different f r%’? t he
assunmed nodiCaRPOHIeEr daf, Hihedieny® irhdietieds pravdso s et ek BRPFHES-
account andigogbkdtfor! @pial VeErSrioRYs iBRcE Bﬁﬂé eétififafos atthorlRard MGt dibd al8Rse
for various nodul ations for SI M) and MO operations is specified
above. ensure authenticity of a digital signature.
(00111] Still further, the security layer 1106 can employ contextual awareness
{e.g., context awareness component) to enhance security. For example, the contextual
awareness component can be employed to monitor and detect criteria associated with
data transmitted to and requested from the device 1104, In operation, these contextual
factors can be used to filter spam, control retrieval (e.g., access to highly sensitive data
from a public network), or the like. It will be understood that, in aspects, the contextual
awareness component can employ logic that regulates transmission and/or retrieval of

data in accordance with external criteria and factors. The contextual awareness

employment can be used in connection with an artificial intelligence (Al) layer.



[00123] Herein descri bed is the inpact of PAR back off value in
various M MO schenes when LFDMis used for UL transnmi ssions. There is

consi der afY@? qﬂﬂﬁ?smsfference for different nmodul ati on of fEPS2MHESHo

pernmutation is applied to M MO | ayers such as PARC. |f synbol |evel

| ayer pernutation is applied, such as ective virtual antenna
pernutation (S-VAP), the PAR of each ldayer is close to the average of
the PARs of the | ayers before pernmutation. [00124] Furthernore, in an
aspect, for both SI M) and M MO oper at i ons it has to be specified in
the st andar POMMHt typEiegh! IppRopamposest can be swpleued ket dnfering speet

back the dehi@gnk 1%'1:?% WheS, %e?@ h&@'t& dj{{r{lirﬁ’é thbﬁrr’[he iba o@@&‘ﬁn? Mtk e

able to appropriatély apply thc differential’ PAR back off and sel ect
t he correct amaurd of prwdrlvatue aleririgs Suoninffrooe Zﬁplﬂ%@nthmwstbwnn désor i bed

above 1 1c] UdES A Rohlo Q08 ALoDE & ARAEEES okl cld oL GRULFE: n010

possi bl e to descri be ever Sonce! e Cco Ion of conponents or
nmet hodol ogi &= eveits aﬁrcpmleisd of cleesenpdralngotilnéy afnd méiriet iho redhtasdelatas,
but one of ordi gary ski gni ze that many further

oot et Lo nehs RobnR it snveishe B Pal ANR Ul s or b aosel bl e,

Accor di ngl y{emmﬁ des CTidrconsRE6t SarPkISo g BiBLbflat BBl 0B 628l ATSBiSE
alterations ifications, and variations that fall within the scope

of the appePRi’éHlet:meﬁoﬁ%eCth%uWEthé‘f%f‘@g Yagorsrspesky ke hasein dessabeder m
i ncludes” 5 ,uskd U‘as?iﬁl:&l%‘h cElb@mgl%Sx%'phﬁo‘QbﬂEé&efn'dﬁb& 'sfaﬂstﬁﬁi ﬁaﬂé‘d {iiﬁgl S

such termis I ntended be inclusive'in a manner simlar to
"conpri si ngte. asfa&toung)mutcsihngnalms itiities prdetosty) mgnemrogrfenma@nan that a

transitional V‘%eﬁl;e%{‘o%et% 0&13;:7118a11y aperf-grm LALLM REFLN l\éq’isT n CO{I%IHCNT iqn

ARE AS FOLLOfE P aWorer ess commini ca
met hod i ncl wdihnige sed@ite layeniorigfeactfangestin ﬂmdia{a&iemgnrahs'fbﬁecf a)fd rﬂafkeupl i nk

channel ; 5determning a P R back of f val avi a .predet.er m ned
associ at i onr%o’ﬁnﬁleflﬂaé%f‘ © SESHARehAs o W at gvel O?gecu“g’ to apply.

[00114] For example, a support vector machine (SVM) classificr can be
employed. Other classification approaches include Bayesian networks, decision trees,
and probabilistic classification models providing different patterns of independence can
be employed. Classification as used herein also is inclusive of statistical regression that
is utilized to develop models of priority.

[00115] Additionally the sensor 1110 can be employed in conjunction with the
security layer 1106. Still further, human authentication factors can be used to enhance
security employing sensor 1110. For instance, biometrics {e.g., fingerprints, retinal
patterns, facial recognition, DNA sequences, handwriting analysis, voice recognition)
can be employed to enhance authentication to control access of the storage vault. It will
be understood that embodiments can employ multiple factor tests in authenticating
identity of a user.

[00116] The sensor 1110 can also be used to provide the security layer 1106 with
generalized non-human metric data, such as electromagnetic field condition data or
predicted weather data efe. For example, any conceivable condition can be sensed for
and security levels can be adjusted or determined in response to the sensed condition.
[00117] Figure 12 illustrates an environment 1200 wherein a Node B such as a
source Node B 1202 is in communication with a mobile device at 1204. In one

exemplary generalized non-limiting embodiment, the methodology 1200 includes



type; and applying the PAR back off value to determine a transm ssi on
power value for the uplink channel. 2. A nethod in acgordance wi t

claim1l, MO eSS udi ng determning a rate for a trSHEfH?%ﬂ&TW’dn

10t he uplink channel based on the PAR back off value associated with
the first nodulation type. 3. A netho 4|n accordance with claim1 or
2, wherein the PAR back off value is for a hi gher order QAM
nodul ation than for a QPSK nodul ati on. 154 A met hod i n accordance
with claiml or 2, wherejn the PAR back off value is nore for a 16

QAM modul at PBRIOYREA PBYMECIE KOG the optimérer 1240 is pravided &ioptinige cor dance
W th clai m loRhudicati Hefiden EHEQ\I(E@% pﬁ)@'ﬁn@ﬁ@wé’@ 20@ U?tiﬁi@_fe?ijﬁ Cp%nﬁz‘les

QAMm)duIatlonthanfor a QPSK nodul ati on. X I n accordance
W th any pretcietiesygs edrampmpictipntbereen ﬁt@llﬁlaﬁerﬁngOZ and deviekel 284 by m¢asying

B I
correspondi ngfomabq)hmizeo 2aoytpe thayrarebath irod sceived bhWOnarhe heapsiiza #6
7. A nmethod _i.n accor nce wi t cai.r‘r% tWher |nth erm nation o
{he’t ranom BUMSE BovErEnarnt it Sb% EhGpanind et draSUh [T APtenna
nmappi ng of 1768 iR an tenvadsssdns 8euwbity fréb to AckTB¥NOS spcdd AAa@ItiEhaMNGEs Wi t h
claimé, Vm%ereglladrc]:k tlar;gr gre(}oglrp?ner}l?tlSlllo()ncagfprgvr;c?e tleéd%ggknlbstg Im(m,ec? 8:3? Lfckgtrb] ((j)r
other information to provide feedback to the optimizer 1206. This feedback of missed
packets can be balanced against desired security level to enable less secure but higher
throughput data transfer if desired. Additionally the optimizer 1206 can keep records of
interferences and different PAR back off schemes and adaptively select the best scheme
under the current conditions.
[00118] As mentioned, the innovation applies to any device wherein it can be
desirable to communicate data, e.g., to a mobile device. It should be understood,
therefore, that handheld, portable and other computing devices and computing objects of
all kinds are contemplated for use in connection with the present innovation, i.e.,
anywhere that a device can communicate data or otherwise receive, process or store
data. Accordingly, the below general purpose remote computer described below in
Figure 11 is but one example, and the present innovation can be implemented with any
client having network/bus interoperability and interaction. Thus, the present innovation
can be implemented in an environment of networked hosted services in which very little
or minimal client resources arc implicated, e.g., a networked environment in which the
client device serves merely as an interface to the network/bus, such as an object placed
m an appliance.
[060119] Although not required, at [east one generalized non-limiting embodiment
can partly be implemented via an operating system, for use by a developer of services
for a device or object, and/or included within application software that operates in
connection with the component(s) of at least one generalized non-limiting embodiment.
Software can be described in the general context of computer executable instructions,

such as program modules, being executed by one or more computers, such as client



30rates is al so based on an antenna pernutation of the M MO antenna
streans. \3 hod in accordance with claim6, wher

deterninatlgﬁé%ggéﬁ% transm ssion powers and rates is ikgg%gﬁygﬁsgn a

M MO precodi ng matri x. 3510. An apparatus operable in a wrel ess
comuni cati on system the apparatus inq%yding: means for determ ning
a first nodul ation type for an uplink channel; means for
determ ning a PAR back off val ue having a predeterm ned associ ati on

with the first npdul ati on type; . 38 means._for plyin he. PAR
back of f vaMPESHA5ORG: BV T8 Other deyieHi ngsaﬁklﬂ's theaff wal frevect thighe nk

channel ;  anehnovation caiB@p@ctiRf Mﬁ%&k&h@ﬁe@yﬁt@ﬁ&oﬁ@@rﬁi&é aREpfoRebIeN
on the uplink channel based on the PAR back off value associated with

the first nbUIRBki on Figwes 1% 14, and 15 presquiche RaR sumdlatisingcswild fuihFDM and

e 0, RS HBEDSERCHL E, B sphoec

nmodul at i on @k afidi 50N Thpdei redults bleovntsht there is roughly 1 dB PAR difference between
64 QAM and QPSK, or 16 QAM and QPSK at the 99.9% PAR point for SC-FDM. The
PAR difference between 64 QAM and 16 QAM is rather small. For localized OFDM,
the difference in PAR is small for all modulations. This is a noticeable PAR reduction
comparing LFDM to OFDM. The difference is roughly 2.5 dB for QPSK and 1.8 dB
for 16 QAM and 64 QAM. Figure 13 illustrates PAR for LFDM for 16 QAM and
QPSK Figure 14 illustrates PAR for LFDM for 64 QAM and QPSK, and Figure 15
illustrates PAR for LFDM for 64 QAM and 16 QAM. For MIMO transmissions with
PARC, the PAR difference between different streams can be larger than 1 dB. For
MIMO transmission with antenna permutation such as VAP, the PAR is in between the
PAR of two modulations with a bias towards the PAR of higher modulation order.
Wherein higher-order modulation 1s a type of digital modulation usually with an order
of 4 or higher. Examples: quadrature phase shift keying (QPSK), m-ary quadrature
amplitude modulation (m-QAM), etc.
[00121] From the above descriptions, when the UE feedback the delta PSD for
the Node B to schedule a certain rate, it has to be clear from both UE and Node B that
certain PAR back off is considered. This is applicable not only for MIMO operations,
but also for SIMO or SISO operations. For example, if the UE reports back the delta
PSD assuming a PAR back off on a QPSK transmission, the Node B has to know the
exact back off that was assumed. 1f Node B schedules a modulation coding scheme
(MCS) with 16 QAM without PA back off adjustment, the scheduled rate will be higher
than the UE can actually support. This will [ead to unnecessary packet retransmission
and loss in throughput.
[00122] To properly operate the system, it has to be explicitly defined in the
standard specifications what PAR back off is assumed when the delta PSD is feedback
from the UE to the Node B for both MIMO and SIMO operations. One such definition
could be that UE should feedback the delta PSD assuming QPSK PAR back off, or
assuming 16 QAM PAR back off. The scheduler chooses the MCS based on the delta
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[00123] Herein described is the impact of PAR back off value in various MIMO

schemes when LFDM is used for UL transmissions. There is considerable PAR
difference for different modulation orders when no permutation is applied to MIMO
layers such as PARC. If symbol level layer permutation is applied, such as selective
virtual antenna permutation (S-VAP), the PAR of each layer is close to the average of
the PARs of the layers before permutation.

[00124] Furthermore, in an aspect, for both SIMO and MIMO operations, it has
to be specified in the standard what type of PAR back off is assumed when the UE
reports back the delta PSD. Based on this information, the Node B will be able to
appropriately apply the differential PAR back off and select the correct rate for UL
transmission.

[00125] What has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,
but one of ordinary skill in the art may recognize that many further combinations and
permutations of various aspects are possible. Accordingly, the described aspects are
intended to embrace all such alterations, modifications, and variations that fall within
the scope of the appended claims. Furthermore, to the extent that the term “includes” is
used in either the detailed description or the claims, such term is intended to be
inclusive in a manner similar to the term “comprising” as “comprising” is interpreted

when employed as a fransitional word in a claim.
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3. A method in accordance with claim 1 or 2, wherein the PAR back off value is more for a higher
order QAM modulation than for a QPSK modulation.

15 4. A method in accordance with claim 1 or 2, wherein the PAR back off value is more fora 16
QAM modulation than for a QPSK modulation.

5. A method in accordance with claim lor 2, wherein the PAR back off value is more for a 64 QAM

modulation than for a QPSK modulation.

20
6. A method in accordance with any preceding claim, further including;
determining transmission powers and rates for each of a plurality of MIMO antenna streams
based on a corresponding PAR backoff value associated with a corresponding modulation type for each of
the MIMO antenna streams.
25

7. A method in accordance with claim 6, wherein the determination of the transmission powers and

rates is also based on a virtual antenna mapping of the MIMO antenna streams.

8. A method in accordance with claim 6, wherein the determination of the transmission powers and

30  rates is also based on an antenna permutation of the MIMO antenna streams.

9. A method in accordance with claim 6, wherein the determination of the transmission powers and

rates is also based on a MIMO precoding matrix.

35 10. An apparatus operable in a wireless communication system, the apparatus including:
means for determining a first modulation type for an uplink channel;
means for determining a PAR back off value having a predetermined association with the first

modulation type;
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determining a PAR back off value having a predetermined association with the first modulation
10 type;
applying the PAR back off value to determine a {ransmission power value for the uplink channel;
and
determining a rate for a transmission on the uplink channel based on the PAR back off value
associated with the first modulation type.
15
12, An apparatus operable in a wireless communication system, the apparatus including:
a processor configured for:
determining a first modulation type for an uplink channel;
determining a PAR back off value having a predetermined association with the first
20 modulation type; and
applying the received PAR back off value to determine a transmission power value for

the uplink channel; and

a memory coupled to the processor for storing data.

25 13 An apparatus in accordance with claim 12 wherein the processor is further configured for:
determining a rate for a transmission on the uplink channel based on the PAR back off value

associated with the first modulation type.

14. A method of wireless communication, including:

30 reporting a channel quality information for a channel by a user equipment (UE), the reporting
associated with a first modulation scheme and a corresponding first peak to average power ratio (PAR)
back off value; and

receiving scheduling information by the UE in response to the reporting, the scheduling
information including a second modulation type associated with a second PAR back off value and a

35  power allocation for the channel, the power allocation compensating for difference between the first PAR

backoff value and the second PAR back off value based on a difference between the first modulation

scheme and the second modulation scheme.
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15, The method of claim 14, the scheduling information further including a transmission rate based
on the difference between the PAR back off value associated with the first modulation scheme and the

PAR back off value associated with the second modulation scheme.

16. A method of wireless communication, including:

receiving a channel quality report of a channel, the channel quality report associated with a first
modulation type and a corresponding first peak to average power ratio (PAR) back off value;

determining a second modulation type of the channel based on the channel quality report and the
first PAR backoff value;

determining a second PAR backoff value associated with the second modulation type; and

scheduling a power allocation on the channel based on the second PAR backofT.

17. The methed of claim 16, further including;
scheduling a transmission rate on the channel based on the difference between the first PAR back
off value associated with the first modulation type and the second PAR back off value associated with the

second modulation type.



