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BACKGROUND OF THE DI SCLOSURE Fi el d of the Disclosure
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comuni cations. Mre particularly, the disclosure

relates to power saving nethods and apparatus for use

in hierarchically coded nodul ati on systens.
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[0004] The placement of objects and occlusions, and variations in the terrain between

the devices can contribute to multipath effects that substantially degrade the channel
quality. The distance between the communicating devices introduces signal attenuation

that must be taken into account.

[0005] Wireless communication systems compensate for the various constraints on
data bandwidth using a variety of techniques. A wireless communication system may
incorporate multiple encoding techniques, and may select an encoding technique based
on a data rate supported by a channel. In such a system, the communicating devices
may negotiate a data rate based on the capabilities of the channel. Such a
communication system may be advantageous for multiple point to point links, but may
be less than ideal in a distributed broadcast system where a single transmitter provides

substantially the same data to multiple receivers.
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REoERMIce ip the che&}o(gl@ ation of the base layer correlates to poor performance in the
demodulation of the enhancement layer. The receiver can determine whether to attempt
demodulation of temporally correlated enhancement layer data based in part on the
predicted probability of success. If the receiver determines not to demodulate the
enhancement layer, the receiver can power down the enhancement layer demodulator, or

otherwise minimize the power expended in the enhancement layer demodulator.

[0010] The disclosure includes a method of controlling a data decoder, including
receiving a hierarchically coded signal having base layer data and enhancement layer

data, decoding base layer data from the hierarchically coded signal, determining a si gnal
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quality module configured to determine a signal quality metric based in parton a
decoding operation performed by the base layer decoder, and an enhancement layer
decoder configured to selectively inhibit decoding of an enhancement layer data

temporally correlated to the base layer data based in part on the signal quality metric.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] The features, objects, and advantages of embodiments of the disclosure will
become more apparent from the detailed description set forth below when taken in

conjunction with the drawings, in which like elements bear like reference numerals.



[0014] The features, objects, and advant ages of
enbodi nents of the disclosure will becone nore
wa@ppanenrl from the detail ed description set forehUukmbeN2178
when taken in conjunction with the draw ngs, in which
i ke el ements bear |ike reference nuneral s.[0015]
foogsy e 1 i Figard UCH fudB@bnaPbREK dfiicRAH @frhrpém?@diment of a wireless
enbodi rent of a w rel ess communi Cati on system
FRIBIUPIGAERT $i§teim mcarpotitinglhieranghical modulaiah pelpeiwer savings in the
[ hn the user termnal. [0016] Figures 2A-2B are
g%ﬁg}gﬁ%ﬂ on di agrans of hierarchical nodul ation
t echni ques,_ [001224 Figure 2C is a bl ock diagram of an
8li nent Figires 241-8Blare erfistedlatiercdingigms of hirarchinalmodulation
q it h hierarchical coded nodul ation. [0018] Figure
I's*a functional block diagramof an enbodi nent of a
(B)gggm tter. in a hierarchical coded nodul ati on system
E ] Fi gtitesre2G & ablogh dingsmrue! 4 sehodimenyred m heckaeding

RERAGHRAH cadbetisk & Goth Hkrao Rk &‘d%g%?fa,g?ﬁer ation in a

hi er archi cal nodul ati on system gure 5is a

i onal .bl ock. di agr.am n .enbodi ment of a ]
t@gg ver CEerglﬁ’rseadﬁg‘étﬂonég@Pg]f figar ai“hog%ﬁr@?%jﬁ]@ﬁmﬁla transmitter
dhibabdhdal syddendddlAAldysteingur es 6A- 6D are functi onal
bl ock di agrans of hierarchical decoder enbodi nents

i ment i A ower i nas., [0022] Figure 7 js a )
(DL ot BRaROME SRIPbIo O AR b Sriloch B of a receiver
saNigngsd fonoperationdh \wdficra@ffchDb@dati e syRiegr ar chi cal

nodul ati on. DETAI LED DESCRI PTI ON OF THE DI SCLOSURE

008631 A _rlﬁigﬁﬁ,vffs al ﬂﬂ%&%ﬁ%@ﬁ ig B o A D diment of 2 receiver

I mpl'ement i ierarc i'on can conserve
pofignred Yoseleeattane layhictecbidehgodulattorhaseanent | ayer
based on the quality of the base |ayer signal. The

[062E] Ver CRriBuRe 6806 iatliiasidnal SI8RE b ﬁ!tﬁsyofql?&%ﬁié:gpfecoder

base | ayer and use the error rate netric genera
Habadigerie soplemgnidfg péveerisasiegd. ayer to deternine, or
ot herwi se predict, a probability of successfully

[#6223di ng tiigu@ITha ATRRMbt loR)EEmbIditheh €6 MBtho8 3P pb &M avings
determ ne whether to decode the enhancenent Iayep

IBAJeCF1Yeh cpaliguredhfarhécrprichisalonpdulstiant  successf ul
decoding. If the probability of successfully decoding
t he enhancenent |ayer is |l ess than a predetermn ned

t hreshol d, recei ved enhancenent

[ d
| ayer inf orb&&ﬁgﬁ%ﬁ ﬁﬁ%@f%%glflpr ; FiTHE DISEEOSERE t . The

[0023] A receiver in a communication system implementing hierarchical modulation
can conserve power by selectively decoding an enhancement layer based on the quality
of the base layer signal. The receiver can be configured to continually decode the base
layer and use the error rate metric generated during decoding of the base layer to
determine, or otherwise predict, a probability of successfully decoding the enhancement
layer. The receiver can then determine whether to decode the enhancement layer based
in part on the probability of successful decoding. If the probability of successfully
decoding the enhancement layer is less than a predetermined threshold, the receiver can
drop received enhancement layer information without attempting to decode it. The
predetermined threshold may be a fixed threshold, but may also be a variable or
adaptive threshold. A variable threshold can be adjusted, for example, based on an error

rate of previously decoded enhancement layer information or based on a type, category,
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decoder as an indicator of the probability of successful decoding of the enhancement

layer. The receiver can compare the number or rate of error corrections against a
predetermined threshold to determine if the decode operation should be performed on
the enhancement layer. Alternatively, the receiver can set a threshold for a signal
quality metric based on the power ratio of the enhancement layer relative to the base
layer. The receiver can determine whether to decode the enhancement layer based on a

comparison of the signal quality metric to the threshold.
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[0030] In another embodiment where the receiver is configured to implement a turbo
decoder, the receiver can generate an estimate of Bit Error Rate (BER) by comparing
the source bits against the decoded bits. The receiver can then inhibit the enhancement

layer decoder if the BER exceeds a predetermined threshold.

[0031] In still another embodiment, the system may encode the base layer using a
cyclic redundancy code (CRC) that is appended to a predetermined length of data. The

receiver can use the CRC to validate the encoded base layer data. The receiver may use
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conparing the source bits agaimnst the decoded bits.
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[0035] Figure 1 is a functional block diagram of an embodiment of a wireless
communication system 100 incorporating hierarchical modulation and power savings in
the user terminal. The system includes one or more fixed elements that can be in
communication with a user terminal 110. The user terminal 110 can be, for example, a
wireless telephone configured to operate according to one or more communication

standards using hierarchical coded modulation.



possi bl e enbodi nents. Further enbodi nents are provi ded
in the follow ng detail ed description. [0035] Figure 1
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ccesse he ,user te 0., For exanpl t
BTGt hebaR st al M mies f S REERd 0" The Msc 150
can also be configured to coordinate inter-system handoffs with other communication

systems (not shown).

[0039] The base stations 120a and 120b can be configured to transmit hierarchically
coded signals to the user terminal 110. For example, the base stations 120a and 120b
can be configured to transmit a multicast signal that can be directed to the user terminal
110 as well as other receivers (not shown). The hierarchical coded signals can include a
base layer signal that is configured to be robust, and an enhancement layer signal that
operates at a lower link margin, and as a result, that is more sensitive to variations in the

channel. The enhancement layer can be configured to provide supplemental data to the
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transmtter 180 can be associ at ed with the base

Hi0dd] odde bmdcanttali@mter 189 @n bk lenfigurbd thi resive dithérom a

st ..trans can be nct from d
BroRBas Rt ORI &g G e DN Be o e S pat Al Coa B data,
featiaicr dighal B%eb@‘ﬁQh§m@Ierﬂé‘>alljj?eQ§ecﬁH‘ﬁa 128%r0aliR%st the modulated
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a broadcast nedia source 182 and can be configured to
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receiver to decode the enhancenent |ayer nmay not

regRlyiiqn §ignal g5 3NBfbus apt3 eemplrglosyisignal. t he base | ayer
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[0043] The user terminal 110 can be configured to demodulate the received si gnal and

decode the base layer. The receiver in the user terminal 110 can implement error
control mechanisms as a standard part of the base layer decoder. The receiver in the
user terminal 110 can use the error control mechanisms of the base layer decoder to
determine a probability of successful enhancement layer decoding. The receiver in the
user terminal 110 can then determine whether to decode the enhancement layer based on
statistics or metrics generated in the error control mechanisms used in the base layer

decoding.



at a standard video resolution, and the enhancenent
| ayer can provide additional data that increases the
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such a configuration, the inapjylity to decode the
enhancenent | ayer data results in |ower resolution
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fona ofihieshrekisalovedniaticcat i on syst em 100 of Figure lmay
i npl ement hi erarchical nodul ation in the manner shown

[0045'] gUhe QPBK URe 1dyerisaletifbEry foWR ebhsadlia®Bn points 202a-202d. The
| ementati on can be referred to as Quadrature Phase
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%f§¥§ dlsclos§q herei.n are not

bearRicEes 2hont Yiyertahe Fus Fansistiatian PR A02ei20Rd ofgie base layer.

exanpl e, other hierarchical nodul ati on enbodi nents nay

[99@6]1 6AGQAMBmmpIe %Kond)bass dayer obdsedilafion poiaf 202b occurs in the

nod t 0045] Th SK b |
SIS R Be] B ctiselias At ro e JBdasiFEomponent
iepbanee n@ﬂtoﬂ GIMES sdcndhS@ 193 Plonditioh Egmt W&gio%rt he

QPSK nodul at ed enhancenent °| ayer occursS on top 0O
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| a ositio but
ool G Rtign B AhA alE bS se B o o
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[0046] As an exanple a second base | ayer

nd
[G%t efhatib er Kl ﬁltodﬁﬂagn OGO FelyBq L ? susn? e a ég%tfnvfé)r the pase

rant, SI gn conponen
lam whsi ‘@nwr fmm‘rﬂne rehincemendaydri The sGh dof G}'Bct@fs doft@sponding to
qpnd base Iag onstel [ .atjon point 202b _are four
base ayer and enhancement layer data is 1llustrated in an example appearing in the first
quadrant. A first vector 204 corresponds to an instance of base layer data. The position
of first vector 204 defines the origin for the enhancement layer data. A second vector
206 corresponding to the enhancement layer data is summed with the first vector 204 of

the base layer. The resultant vector 208 represents the hierarchical modulated data.

[0048] In another embodiment, the vector sum can be a sum after rotating the signal
constellation of the enhancement layer based on the base layer si gnal constellation. For
example, the constellation for the enhancement layer data can be rotated by the angle of

the base layer vector, and the rotated enhancement layer vector summed with the base



constellation points 210a-210d of the enhancenent
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four constellation points of gPe enhancenent | ayer.
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@% stéllation or a QPSK on QPSK constellation. [0050]

Fiﬁgﬁre 2B is a constel|ation diagram 260 of anot her
[ORHdi Frenendstlyingrviat dafioin £l reppeelivatquedrants of the base and

ée?{g%c%gﬁggﬁ&érg Ran B0EBA0S Bﬁhé ahd gpmg}e%%{:gc@ng gl%cgsfses. The

encoding process used can be any encoding process, and the type of encoding is not a

limitation on the power saving apparatus and methods disclosed herein. The encoder
can include, for example, a convolutional encoder, a turbo encoder, a block encoder, an
interleaver, a CRC encoder, a combination of encoders, and the like, or some other

process or apparatus for encoding data.
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position within the constellation. The 16- QAM
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enbodi nent of the block coding structure 220, the rows
peigditan Dapblock code structure 220 provides some decoding options that can speed

decoding of data received over high quality channels.

[0056] The received encoded data can be decoded by examining the CRC for each
received row. A valid CRC value indicates a high probability of successful receipt of
the data, whereas a failed CRC can indicate errors in one or more locations of the
received data 230. A receiver can determine, prior to receipt of the data from the block
coded portion 250, if the previously received data was successfully decoded. If so, there
is no reason to process the block coded portion 250. Alternatively, the receiver can

determine that the received data was not successfully decoded, for example, based on a
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block of enhancement layer data. The data may be stored in a data buffer or some other

type of memory device (not shown).

[0060] The output of the enhancement layer interleaver 314 is coupled to an
enhancement layer encoder 314. Typically, the enhancement layer encoder 314
implements the same type of encoder used for the base layer encoder 312, although such
commonality is not a requirement. The output of the enhancement layer encoder 314 is
coupled to a second input of the baseband modulator 330. The encoded symbols of the

enhancement layer can be configured as I and Q signal components of a QPSK signal.
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in the wireless communication system of Figure 1.

[0065] The receiver 400 includes a receiver module 410 configured to receive the
hierarchically coded signals over, for example, a wireless link. The receiver module
410 can be configured to filter, amplify, and frequency convert the received signals.

The output of the receiver module 410 can be, for example, a baseband si gnal.

[0066] The output of the receiver module 410 can be coupled to a demodulator 420

that can be configured to demodulate the received signals to generate the hierarchically



termnals may be assigned to a subset of the avail able
carrier frequencies. [0063] The output of the serial
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FrheBBImenh yerdssodioe. 400 i ncl udes a receiver nodul e 410
configured to receive the hierarchically coded signals
[0068], fThe sigyamphBy BodMlé B4BEM B, Rif-exdMBle! BEELYE! error control
modul e 410 can be configured to filter, anplify, an&
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s cou 0 a signal quality nodul e 442

is configured to nonitor the base |ayer decoding
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eRNhRNE SABRLe th d | 068 L gnal i
Cm)(;l ul'e 442 ¢ a%légé;el,d ?rg%ei}g?r%c{ngl,gﬁpglr% Ek)%fa?gl%ﬂgf F@ﬁ‘% 443 can be
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dgpo%ea Iegﬁgnlcel%gr%ll;l;% dertrt%fj llilo? e)?adﬁgplg,atﬂe signal quality module 442 can

initially establish a default threshold and can vary the threshold based on a BER of the

decoded enhancement layer data. For example, if the signal quality module 442
determines that the enhancement layer data is to be decoded but the decoded
enhancement layer data has a insubstantial BER, the si gnal quality module 442 may
increase the threshold by a predetermined increment to increase the likelihood of
decoding enhancement layer data when the enhancement layer decoder is activated.
Likewise, the signal quality module 442 can be configured to decrease the threshold if

the decoded enhancement layer data has a BER that is substantially lower than an



determ ne the probability of successful enhancenent
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cgﬂgoiisé hg d)p ﬁ?ﬁrl ?)hﬂ]geeaﬁ r?:ﬁlglep r%@coder 450 The clock signal ‘for the
enhancement layer decoder can be, for example, logically AND with an enable signal
from the signal quality module 442. In circuits implemented in CMOS, the absence of a
clock signal substantially eliminates power consumption by the circuit. Other inhibiting
techniques can be used to conserve power when the enhancement layer decoder 450 is

inhibited.

[0072] If the signal quality module 442 determines that the probability of successful

enhancement layer decoding is sufficiently great, the signal quality module 442 can
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DiEsed i aid the signat aealishmanele ddacan dgtermine whether to enable or
inhibit the enhancement layer decoder 450 based on a probability of successful

decoding. If the signal quality module 442 enables the enhancement layer decoder 450,
the enhancement layer decoder 450 can operate on the same data stored in the data
buffer of the demodulator 420.

[0076] In another embodiment, the base layer decoder 440 can be configured to
decode the received symbols from the demodulator 420 and the signal quality module
442 can determine whether to enable or inhibit the enhancement layer decoder 450 for

some predetermined duration in the future. For example, the received symbols may be



decoder 450 is inhibited. If data is output from both
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one of a variety of encoding processes. Each of the encoding processes has a
corresponding decoder process that is implemented in the base layer or enhancement

layer decoders.

[0081] Figures 6A-6D provide functional block diagrams of embodiments of
hierarchical decoder modules 430 implementing different decoder types. In a first
embodiment, shown in Figure 6A, the wireless communication system performs
convolutional encoding on both the base and enhancement layers of the hierarchically
modulated signal. The hierarchical decoder module 430 includes Viterbi decoders 610

and 620 to decode the received symbols.



than one data bl ock. [0077] Figure 5 is another
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rate corrections per
base layer bits. For example, the decoder metric module 632 can be configured to

determine a sum corresponding to a sliding window of most recent decoded base layer
bits. The decoder metric module 632 can compare the energy metric to a predetermined
threshold and determine a probability of successfully decoding the enhancement layer

data based on the comparison.

[0085] In another embodiment, the decoder metric module 632 can be confi gured to
determine an uncoded BER. The decoder metric module 632 can be configured to
multiply each of the decoded base layer bits with the sign bit of the corresponding log

likelihood ratio. The decoder metric module 632 can determine the uncoded BER by



t he base layer Viterbi decoder 610 and generate a
probability of successful enhancenent |ayer decoding
whamedosam t he netric. For exanple, the decoderP@®EU81006/012178
nodul e 612 can nonitor a net r#q: in excess of a mninmm
l ength through a decoding treflis. The decoder netric
61 n.no ' NGl .
TG A e PR ARTBAE S blfedREe e B ChRacGbad i mocule

6326kt chifafetie Nhicdied BHR syapetaerniined theeshdRl andeietarmine a
nodul e 612 can conpare. the probability of success

BgRrRELY of sypeeatiilly Hegoding the ealkgremen dayer Hatgibasedipn the
&;}H@Eﬁl{%g ent |ayer Viterbi decoder 620 if the
probability of success does not exceed the threshold.

ot her enbodi nent of .a hi eragchical . decoder .
(AT & TRS G P LBRTs AT gt acteRertsrloamh ntyiE S8Coder passes in

SRR G bl @BssBY B REDANAE iRk PIBA S Al QB 6RO thortlile 632
the hi‘erarchical I'y nodul ated signals. The hierarchical

capbatieo thobisk daysa0irhmddagdersd3) dan seorlitey the nupmtiso otidesodenrpasses
30 configured.to.decode the base |ayer synbols.

Pelom o Aeleatube HETRRe b "B B PR B e G20

lHiay@finé b hEshabBePeryucO3Ofuliatictalify fHeR@hacem@ndhydreiata Kased on

based on the output fromthe base |ayer turbo decoder

B oumber elprserstos pametac hasse opaks numberer passer e bl dacpger metric
PSR RSB il AR BB o i

theduhancéB2ntclayeriverbo datddgu 64@liftthe piebebilityndveanotsnxeeglthe

?Et rhl]%e The decoder netric nodul e 632 can determ ne

tesheier gy netric by nultiplying each of the decoded

base | ayer bits with the corresponding | og |likelihood

987D fAnother apbodiofent difen iasechica) decadar tmoddle @50 éy sh®3@. in Figure

P et AR E R T e e S
RwExaiphe 2 eedesadRical®icbid MRdl £36BR2ludsda Base layer

confiﬁgpred to determne a sumcorresponding to a

decodpmviseradease byenbRE meddno5Q ofsepse laygieblogl decoder
r i Le..63 r [

TR MRS RRLoBLTLR RO BFRE AL RTRRE RS SNTIA crc

plodtialeichiahy anEnismecarss flalek Ylodkdechdeg66he enhancenent

| ayer data based on the conparison. [0085] In another

@’g???g&@gg;ietr&gﬁcﬁ%gw fBefule @30:}2%&15@3 @D’J’d%ﬁ &R8r @ﬁg module 650

o deternine an unco BER.  The“decoder
that sivsedrodueriey 88 ZR@nf the rows b gueigdd tlatamAintingdiftygaohrify a CRC

f the.decoded b I it . th ' ' f
PHES BBIPBS A0 RUPRE PoE FrRARFHoau At AT SBkadahash be coupled
R baseTRFICR ERXd6RK50 €6 RloMtbEthE REmBBESUSH s BERata for which the
bysunm n redet erm ned nunber of scal ed base | ayer

a
6 _ails:h'ghed@glg@{ eRGesuntes 6B dan ke configured to monitor the accumulation

of failed CRC checks occurring in a predetermined number of rows of data. The failed
CRC counter 652 can compare the number of failed CRC checks against a
predetermined threshold and can inhibit the enhancement layer decoder based if the

number exceeds the threshold.

[0089] Additionally, the failed CRC counter can control a switch 656 that selectively
couples the received signals to a base layer block decoder 654 that can block decode the
received signals using the block coding rows appended to the data rows, as shown in

Figure 2C.



632 can conpare the uncoded BER to a predeterm ned
threshold and determ ne a probability of successfully
waelewoddsagl t he enhancenent | ayer data based on P¢EUS2006/012178
conparison. [0086] The interng] structure of a turbo
decoder perforns nultiple decoder passes in an attenpt

10098y C ca%8 [ tHé Fled €A Eond G52y 1§s¥'fl"17é)%a§ne é%rdil%‘éﬁlg&rmechanism

nmetric nodul e 632 coupled to thé base layer tur

that determigguif therbase Hiyeobloghdeoadenfahd is isalcioaldErmprstthe

ed ;i n decodin he ,base | ayer data.
SRRbgBe 0T o bR 2 hE el B e pHEe 4 S g K gumter o2
odn dateoassituhd asd &geblogk tEwdentRNg @BEINd th 28RV erdft 8ata from the
based on the nunber of passes or a netric based on the

FroRiyed bate lpves siemalsTHethe bassdayer plackidecodsal i reed@btogaepver the
WRARYY i s t erm ne

BREIRKE AN RO R oo E RIS B igp can be

slecemdtullyctbOoddd. tThms the bedisibn toyusdaksbaretlayex bReR dedtRler 654 can be

t hreshol d. . [ 0087]. Anot her enbodi pent _of _a hierarchica

Hedas 21?6 ‘?ﬁ%ﬁ UetOA%bﬁt hesspbapeementiagen decedett or a

wi rel ess comruni cation systemthat inplenments CRC and

K088k ddbdiprayicus esthodiménts ¢ the her@chicaliechder nardolk 438l have
ecoder . nodul e 430. i nclu a.base | ayer decoder

%Ié)v |nnt§‘e k asggg}éer (dgcrder E’FR?I%E% MEL t@% 6111}?8%?}}1@}} ?ngr aecwé%re However,

hhercontigedti Gle Rawbe b réftremPht. 61 B&B GBI BIdwsl AURE AGLAIEE diagram

S|nllang%ﬁ|ncludes an_enhancenent |ayer CRC nodul e 660

afan emboskimentd pdveraichizal dagpéarimerbdo il habies a poodgjer Tbeder

. | . . H | .
AR SR uASGORErIREHLE @30nSh 98 BERE phoEl s
canpledad arsemmel yeditpimbdule A2 it dedeirhines, Davel dif tie BadeR&yer

al ye indicates an error in the received data. A
dioilBa whebSole rarnimen: kep dekoeaps gobe snadind rdmebited. Tn a

. - . f
%@!?Eo%rmquih@ eﬁﬁ&c&ﬁf%@?ﬂg&%ﬁz&%ﬁf glg'(?‘ g%e%d%fngrgg%g? et(? decode

ata for which the CRC
@8 theeanhbecepsnf lagerrdath 410l ismni tequirddie decedenthit hdedayeptlata. If the

G T R UL bR D B S RS ML e

1868318780 istfe BaENSYer @htal ai | €d CRC checks against a
predeterm ned threshold and can inhibit the

t based if th ds .
BOR BRI L VR BR G R of ¢ el of bR Sevins in
clhisnieicalgrodahinoablators¥drighiniehfort fatens erRGhEMEd YOO can be

coupl es the received signals to a base | ayer bl ock
I@gg)ga@(i feeoramplg. by aeesti e in fedseigterpiaal in communication with the

wireless communication system shown in Figure 1.

[0093] The method 700 begins at block 702. The user terminal proceeds to block 710
and receives the hierarchically coded modulated signals. The user terminal proceeds to

block 720 and decodes the base layer data from the received signals.

[0094] The user terminal proceeds to decision block 730 and determines if the base
layer decoding was successful. If no, there is no need to attempt to decode the

enhancement layer. The user terminal proceeds to block 770.

[0095] Returning to decision block 730, if the user terminal determines that the base
layer data was successfully decoded, the user terminal proceeds to block 740 where the

user terminal determines the probability of successful decode of the enhancement layer



recei ved signals using the bl ock coding rows appended

to the data rows, as shown in Figure 2C [0090] Thus,
wo bmofiafsred CRC counter 652 may use the sane ePCDDS2006/012178

control nmechani smthat determpes if the base | ayer

bl ock decoder 654 is used to determne if the

enhamee M eyl bfipled bty

exanpl e, the fail glgﬁ%%g&?gunptefalggrzrb@r?@gg@g?hrﬁ%%él ?%the base
i%@%@@eﬂ tayletermpingdhe piobahibty ®Sncdess. Ninadlen embordmuas the user

AP A e g R L AR BB ok B yebaige

echpacemait dayet Reddtbreits tie Baoldyekgdvidiqeek] t hat t he
enhancenent | ayer data can be successfully decoded.

isi. t he. | k decoder

e ¢ 1 8BSLAR 48 BB ANl BRI AR

prohabiigneisucteasfelly deaditer the PR EEmItteayRE Gitia G4l Sreater than a
i i cal decoder nodul e 430

di n; [
REORSi B D oolh e hedpyarabuis Gusesientgn pariual tahe brocktermined
BRRBBIC BB din@ YR thd &G B B rent WG EF ten'ﬁ_fﬁ(il:ﬁgl‘ac%ess q,block 760 and
. g e SNOWS a

configuration'is not a requiremnent
flagades thpanhanceontdivegdaim dhe asereeadalpeoteeds fram block 760 back

' i.cal decod dul e. 430 havi b I
ROBRR 5 ohREF Ry ALY e b Tned Seiger
@% oder 450. The base |ayer decoder 440 is coupled to
§73gn§|etualuag tq gecipeublecla 430, tifihe poetability nEsiccdsaslees wit exceed
i th t
s gE Sl R P SRAE A e KPRIDR sk B T PRRE 2T bR 770, he

wenfermimahiiopn thetcnbaseheaclap@datd. dyieh cAeoadednt 458 usferminal
decode only the enhancenent |ayer

e configured t I
EpEa RaFCS et ati g iraa PEameTeds e Huer daty bom which the
S O R s LN RS0 g s ot
temgotady 480claedichbartvament layerdathathor ek A8812] thEuguin@nindl Snay drop

I g SRR o 8 BT o8 S poie
tEORRITH §P80P ThSdfhafEBmehd &1y FELNP hr 620 of ﬁ’fbr@ﬁﬁeﬁ%{rﬁﬁg@ Bock or

for exanple, by a receiver in the user ter I'n
Hecation with the wirel ess communi cati on system
shown in Figure 1. [0093] The nethod 700 begi ns at

[0098]k TRRused Remitte proceddiitd BlocR 780 80fkse iR RkOEknihdOmand
receives the hierarchically coded nodul ated signals.
opHaNSRoE ARy ARe hapessepst {ayeniesorery Ahearer tdmaindesay, for

a r ' ignal s.. [0Q94
CHRvlte A B0 Lt BRSO TP P . o
thievser tirmasl nfaytiftabiv astock aiganl cfahe ilngcsnent $AeE 8sdisl. .Of

| f ng there i.s . no need to attenpt to decode the
course, the user terminal may implement some other power saving technique.

[0099] Methods and apparatus have been disclosed to allow a receiver to conserve
power in a hierarchically coded modulation communication system. The receiver can
receive a signal having a hierarchically coded base layer signal and enhancement layer
signal. The receiver can demodulate and decode the base layer signal. The receiver can
determine a probability of successful decoding of the enhancement layer data, and can
determine the probability of success based in part on an error control mechanism of the
base layer decoder. The receiver can then determine whether to enable or inhibit the

enhancement layer decoder based on the probability of success. For low probabilities of



enhancenment | ayer. The user term nal proceeds to bl ock

770. [0095] Returning to decision block 730, if the
wais@s/168rm nal determ nes that the base | ayer PEI/EHSWO6012178

successful |y decoded, the usepyterm nal proceeds to

bl ock 740 where the user termnal determnes the

BhRBADINe bt R caY e Siht len ki e OHEnt Ahydr i€ RARP mnﬁ(z&tdgnwn or

| ayerdata. The user term nal can use, for exa
etheprise disehleoh pesihmanitberesire eitenbement layee deaelenedurther conserve
gﬁ%ggnine the probability of success. In other
odi nents, the user term nal can determ ne the
bility based on the ratio of the power |evel of

roba
f‘ﬁ'@% nH&s varew ilpsyasive degieal iblasks, gnedydesh andbciraayie degsoihed in

. T i N . s..to.deci sion
G DR S SR AR Ryl o
suithcegeatnal pyrpdecndédsgor hdiggtahaned pritksdoayesP)laRediced
reater th a predetermned threshold. If the o
g}sgﬁatmq i Opuifr dB{3r) RIAGHSSSr AePHICA QR Pheific integrated circuit

C or . : . ‘
O E PO AP RBY o AP O S DS RAT Tt device
tlisereterdatmarg ramnistar dggic, disreie haide atesempoments n@l ang comdadton

| ock 760 k.tao block . 710 t cei th t
HEBPh ARt perd oo at<aiEheE oy perestmirig
bfoceR6i BhPBe B Eﬂ@ﬂéﬁ?&@ssolk fout P ERGAM Y, 1he RbcE T2 e any

does not exceed the predeterm ned threshol'd, the user
PECessHa CopFdleaanisTacentypldas koraraie maghibe.o Akprad@sortthay alsebe

] he.. ement Jayer.data. Jn an .. .
LAEhERL 203ub RSP URRRIERL ghYE! 103 Bl Shpnion o
Dapeind datiaropescessopnslufagitg 6f hiteopiaeesdrayae of tode ffi@Bprocessors
which the probability was determ ned. |In other
Entoadinqien withaddSR ek, erampiother sepbgafigeistiont her
tenporally correl ated enhancenment |ayer data. For
EMAiD| & soffveraseduleenay raide MR AM opneandhek MeRior),aje@rvolatile

SRRt o ufisris) BN s n e S anoin: Fayerodaradisk, a
feRiovane dpk, ﬁ@ﬁﬁR@M,d&ta%Fy e eork &CéforQ%fl: %ggllﬁi;&s lgﬁjvé\ﬁélrtkée art. An

[0098] The user term nal proceeds to
ereeplayg storagermeritmringoupitd torbd brpcgsemesuchl tharprotessor can read

nt | ayer. decoder.. The user term nal .. for,
AR, o Pl SR on [ e S Ghnee Gl s Midiegtve, the
sohgh ardRIM mha¥e intdgaP@dahe pRtesshe user term nal may
inhibit a clock signal of the enhancenent |ayer

e r ' I Y ] enent .
(080 e POt il ol LIS Bl [P SR s o
appatiatnts disalogedblegeindhscheosaisbdicl ditdctiwihar@®eicy Br a §@tware
conserve fi%\&gfr in a hierarchically coded nodul ation

mg FREE SRFOPSHRT: P & coaphination of the two. The various steps or

acts in a method or process may be performed in the order shown, or may be performed
in another order. Additionally, one or more process or method steps may be omitted or
one or more process or method steps may be added to the methods and processes. An
additional step, block, or action may be added in the beginning, end, or intervening

existing elements of the methods and processes.

[0103] The above description of the disclosed embodiments is provided to enable any
person of ordinary skill in the art to make or use the disclosure. Various modifications

to these embodiments will be readily apparent to those of ordinary skill in the art, and



receive a signal having a hierarchically coded base
| ayer signal and enhancenent |ayer signal. The
WO e@eileddr1t can denodul ate and decode the base |BgEDS2006/012178
signal. The receiver can detezgine a probability of
successful decoding of the enhancenent |ayer data, and
R e etiepAhdiplel BSiMAARALD kﬂatyxbe%gpﬁé%eo%ﬁerQﬁﬁ;%eiﬂléhtd?\%ﬁhom
on an error control mechani Sm of the base [ayer
depastieg fromrbe spiviepvssope afithe idéngladutee rius.cheiistlosure ionot intended

nabl.e. i ahi bi.t .t he enhancenent |.ayer decogder, based
S0BY i 38 5 eyt OB bt 245 b AR g WS scope
ebsdiaef IGth thbprin€ipRk Ued n6w féaltbdifkcIbfiR] IRpancenent
| ayer decoder and power down or otherw se disable a

portion or the entire enhancenent |ayer decoder to
further conserve power. [0100] The various
illustrative | ogical blocks, nodules, and circuits
descri bed in connection wth the enbodi nents di scl osed
herein may be inplemented or perforned with a genera
pur pose processor, a digital signal processor (DSP), a
Reduced Instruction Set Conputer (RISC) processor, an
application specific integrated circuit (ASIC), a
field programmabl e gate array (FPGA) or other
progranmabl e | ogi c device, discrete gate or transistor
| ogi c, discrete hardware conponents, or any

conbi nati on thereof designed to performthe functions
descri bed herein. A general purpose processor may be a
m croprocessor, but in the alternative, the processor
may be any processor, controller, mcrocontroller, or
state machine. A processor nmay al so be inplenented as
a conbi nation of conputing devices, for exanple, a
conbi nation of a DSP and a m croprocessor, a plurality
of m croprocessors, one or nbre m Croprocessors in
conjunction with a DSP core, or any other such
configuration. [0101] A software nodule may reside in
RAM nenory, flash nenory, non-volatile nenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CO-ROM or any other form of
storage nedi um known in the art. An exenplary storage
mediumis coupled to the processor such the processor
can read information from and wite information to,
the storage nedium 1In the alternative, the storage
medi um may be integral to the processor. [0102] The
steps of a nethod, process, or algorithmdescribed in
connection with the enbodi nents discl osed herein nay
be enbodied directly in hardware, in a software nodul e
executed by a processor, or in a conbination of the
two. The various steps or



acts in a nethod or process may be perforned in the
order shown, or nay be perforned in another order.
w@dastiosamal | y, one or nore process or mnethod sSPEpPESIvAY012178

be omtted or one or nore proggss or method steps may

be added to the nethods and processes. An additiona

step, block, or action may d¢yeapgged i n the begi nning,

end, or intervening existing erements of the nethods
D[I8:103] The above description of the

di scl osed enbodi nents is provided to enable any person

of ordinary, skill in the.art .to.make or,use the.
di scl g'sur e ) P%ﬁgc%{?ﬁr?gc%??cgﬁ%r’ h]c? PR CURR M Srent s
wi || belvixadi higraadHiedl g iodedsipi ssxaviﬂ% baseliatiérdat:546d dnhbritement
the art, andthe generic principles defined herein may
beend#ti ed to ot her enbodi ments without departing from
the spity [ conbine
i st e oeinetesd BOREf AEARHELRERL OB, ol Sl
enbodideenhiningosgmah quaity nivttic based at losst & pat dededddéng the base

i dest scqpe consistent with the principles and novel

Wt %sangi scl osed herein. CLAIMS WHAT IS CLAIMED | S:

1. A o5ithathLin GAEhERA Dt NYefddd88aREed &ilfhe @%(ngp ality metric.
conprising: receiving a hrerarchically coded signa

having base | ayer data and enhancenent |ayer data,

decodéng babeniethpdrof ¢aim If, mbereiheeceivingahe hiecarthigaltyordddd signal
?&g£?§g.determ ning a signal quality netric based at

ea in part on decoding the base | ayer data; and

cont r gdckivivg; @Rer @ Rhiaee teninuhRYesn HeE 9 dRidubesiethdiferbkBically
signal quality nmetric. 2. The nethod of claim1,
%Hgﬁéﬁwakéééiving the hierarchically coded signa

conpr §S68sd bV r | ' [

ink SRS Y Ho e o S Oy AT Gl Ry
bierapchit Aty avged fyembadslul at ed and hi erarchical ly coded
signal to recover hierarchically coded synbols. 3. The

met hog of aim.1, rein receiving. the . . .

o erarchi AP et o S i phEE e e e bievrejcdly coded signa
&m%l%@ﬁ’@e'vﬁ{ SLORRYg AV %k he Vil ish VIARIS RS & c de ()
synbol hav}néﬁhLerar%hicaIFy ggggdsdata. ?. T%e netthAJ
Bfmbal dpving hisprehiedlly ¢asedideiang t he hi erarchical |y coded

si gnal

4. The method of claim 1, wherein receiving the hierarchically coded signal

-

comprises receiving a Quadrature Phase Shift Keyed (QPSK) on QPSK hierarchically

coded signal.

5. The method of claim 1, wherein receiving the hierarchically coded signal
comprises receiving a 16 Quadrature Amplitude Modulated (QAM) hierarchically coded

signal.

6. The method of claiml, wherein decoding base layer data from the
hierarchically coded signal comprises Viterbi decoding the hierarchically coded signal

to recover the base layer data.

7. The method of claim 1, wherein decoding base layer data from the
hierarchically coded signal comprises turbo decoding the hierarchically coded signal to

recover the base layer data.



conprises receiving a Quadrature Phase Shift Keyed

(QPSK) on QPSK hierarchically coded signal. 5. The
woredokoes4of cl ai m 1, wherein receiving the PCT/US2006/012178

hi erarchically coded signal c rises receiving a 16

Quadrature Anplitude Mdul ated (QAM hierarchically

coded signal. 6. The nethod of claim, wherein

decodgng beae nlealordia 1 WhtkelhGeddifizasdiagal dava ORGHe

signal conprises Viterbi decoding the hierafchical

biethechisillyreaided signd comprisesiBodkadssodiag éhe hiatazchically Thded signal to

nethoq og cIain1%P wher ei n decodi ng base | ayer data

FFORTREDHe &P 8fPcal |y coded signal conprises turbo

decodi ng the hierarchically coded signal to recover

the base | Fyemeddidai8laime wiretcnodeteximifiingithe dignaM@algymnetric

decodi ng base | ayer data fromthe hierarchically coded

eorgprages %@tﬁgmnsl&a probehlityedf supssssiudechdiag of epiangpment layer data.

coded signal to recover the base |ayer data. 9. The

met hogl, of [ : 21N i.0ing: ' - ~

qual | 69 et et JFORRE! G REleRt B ink Ve SR Aty metric

sernpees determimingda rate off coerbiaomsdmmnt bhsyleyerdéteabi de0odefhe

met hod of claim 11, wherein determning the signa

orr obti onde FfiRARBER & §hFeG: i el ooyt

BEhpiasds @btefrhiing dn enehSr Bethic ¢RIk BlURAIRY of BecodedBath from a base
quality metric conprises determ ning an energy netric

hayenuebpdageddti t y of decoded data from a base | ayer
turbo decoder. 12. The nethod of claim1l, wherein

determhnin j -qual by el I : :

deter%?hinghéﬁﬁﬂﬁgggg%ngﬁfkék%gyg &?@n@%@ﬁ%hﬁ?ﬁﬁygnynxnmc
pédraprades dyteohinderodedodat Bit FrommRateh@3R ) fsore p plurality of decoded
gecg%er. 13.. The BEt hod of claim 1, wherein

Ut Lo PG 18¥ee tePAstodgtial ity netric conprises

determ ning a nunber of passes of a base |ayer turbo

decodes. 14he fleehdaRirRAEMAS whbRidcterniRbehdlsignal quality metric
determ ning the signal é)gual ity netric conprises

emnptised determining 4 eubbes of patsed efashase heypaturbodecaderunber
of failed Cyclic Redundancy Code (CRC) validations in

a base,l ay : . .0 i : :
S 258s! 2195 SRy, TSRO gl By o
comprises determining metric based at least in part on a number of failed Cyclic

Redundancy Code (CRC) validations in a base layer decoder.

15. The method of claim 1, wherein determining the signal quality metric
comprises determining a quality metric based on a power ratio of an enhancement layer

signal component to a base layer signal component.

16.  The method of claim 1, wherein determining the signal quality metric
comprises determining whether to perform a block decoding of a systematic coded base

layer data.

17.  The method of claim 1, wherein controlling the enhancement layer
decoder comprises:

comparing the signal metric to a predetermined threshold; and



conprises determning a quality netric based on a
power ratio of an enhancenent |ayer signal conponent

W e00a/1683e | ayer signal conmponent. 16. The netPodUs$006/012178
claim1, wherein determning4-she signal quality netric
conpri ses determ ning whether to performa bl ock
decodi . i . . 4 .
The. ran e ety Eh TR CRERERnb BSE Api sF i igndfmerric docs
motleacsed tenpretiatyenined thockboldconpr i ses: conparing the
signal nmetric to a predeterm ned threshold,

andi nfg bi t} oper.at.i on the enhancenent. | aver .
decodbt i 1 ThFmeRRg AL Pl dr; M5 BIne B A Rhing EYifkshold comprises
& KAt tHrageldt hr eshol d. 18. The nmethod of claim 17,
wherein the predeterm ned threshold conprises an

adaptive threshold. 19, The nmethod of claim 17, .

wher elh t hEhpmedod of glatad 7+ whesindhepredetgenivedratholdis

. . t .
Rl BB BT 35 AP AR W oF e el Micaly coed ignal.
17, wherein inhibiting operation of the enhancenent
| ayer 2@ ecofiks methogdof skasn d&; ehaeigiinhibgingtopesdéion of the

rtion of the enhancenent.|ayer. decoder. 21, Th

RS [ Phior009 COMERE S g %a%ﬁel%og?%ﬂfe be
ddienSan e8eEMcobi@yer decoder conprises inhibiting a
clock signal to the enhancenent | ayer decoder. 22. A

met hod of controlling a decoder, the nethod
conpr 2ki ngThe eediodiofiglapdil whergindpihéingmpsmtianed sy a

r e .
N T R L i
&dcghal to recover the hierarchically coded signal;
determining a signal quality netric based at |east in

t t he hi hi | d ' l d ..
Cont r 541 | ng TBHMRRALHEGAUIE 3 diyeter bl dudiofHGuRIsng:  ne
Si gnaje GYeol hyqUIRLA bignal3Rodulfid B RRGrOhicAlyREdled Signal having

wher el n det’er m ni ng %he signal quality netric
bmpayies data ded enlrinnémentdaysr dafal netric based in part on

magni t udes . of in-phas nd adr at ur i.gnal . o
comportintagmeyfe ARAHRA AL R s HagRboany coded sgnat;
determining a signal quality metric based at least in part on the hierarchically

coded signal; and

controlling an enhancement layer decoder based on the signal quality metric.

23.  The method of claim 22, wherein determining the signal quality metric
comprises determining a signal metric based in part on magnitudes of in-phase and

quadrature signal components of the hierarchically coded signal.

24.  The method of claim 22, wherein determining the signal quality metric
comprises determining a signal metric based in part on a ratio of in-phase and

quadrature signal components of the hierarchically coded signal.

25. A method of controlling a decoder, the method comprising:
receiving a hierarchically coded signal having base layer data and enhancement

layer data;



24. The nethod of claim 22, wherein determning the

signal quality nmetric conprises determ ning a signal
waoredosilessbased in part on a ratio of in-phase ap@I/UusS2006/012178

guadr ature signal conponents gf the hierarchically

coded signal. 25. A nethod o@ controlling a decoder,

t he thaod conpri si,ng:. recei Vi | er ]| .
codedeET G PRt AR st PRl aal ShRLETHES L p base Tayer
de@y®; dat a; decodi ng base | ayer data fromthe
hierarchically coded signal using a base |ayer .
dec occbtqrmamlgamgnalr@aatssmgtmbaéﬁﬁlgpipﬁgﬁ R GTOT SRR mgghanism
cg‘}féetb%gla - §Ld.QL,. cont rol mechani sm of the base | ayer
€ oaaer; conparing the signal quality nmetric against a
lpr edejoaipating the digres hodlity nendt agahisba pradgteanined tangwidand
ayer decoder to contro] decoding of enhancene ayer
) o TFIDYE 25 GRATCRRERr oSy dreod o G (Bt Sesahgmment
1 g&%{aeif {Heré?‘@ai {i‘ﬁagﬁ? Hethic &fs nENEcBEA IR pReRicPARA threshold.
vi ces configure 0 store one or nore processor

usabl e instructions, when executed by one or nore
pr oceX¥sor sOngper morerstorgee dryices chvfdus jtetierpge or more processor

recei.ving.a hierarchically coded si avi

F5E e e nmont 25 Bt SR TS e method

é@ﬁ{ﬁ{si@at a fromthe hierarchically coded signal;
determining a signal quality netric pbased at |east in

part iseeiviseadiiergrohivally seded signat hydrgbasgiayes 8%@@83 Epligcement

Spancenent | ayer decoder based on the signal

alTty nmetric. 27. An apparatus for decoding a

hi er adeebiligglbhse lapeetdtsirgnahe hibtaechiqblarcatiedsigmaipr i si ng:

a recei ver nodule confjgured to receive the .

hi er afGHERPE? Sb%’&ﬁﬂluaé]itgﬁ’ﬁmc b:fSng%tgeefSw’e?%%%@mg the base

ﬁéﬁda%%ﬁ&' to decode a base | ayer data fromthe
feraréhically coded signal; a signal quality nodule
conf | gmtredingendeherarinest hyei dgneder g’asﬂdi anythersighplauglgyaaetric.
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comprising:

a receiver module configured to receive the hierarchically coded signal;

a base layer decoder configured to decode a base layer data from the
hierarchically coded signal;

a signal quality module configured to determine a signal quality metric based in
part on a decoding operation performed by the base layer decoder; and

an enhancement layer decoder configured to selectively decode an enhancement

layer data from the hierarchically coded signal based in part on the signal quality metric.

28.  The apparatus of claim 27, wherein the base layer decoder comprises a

Viterbi decoder.

29.  The apparatus of claim 27, wherein the base layer decoder comprises a

turbo decoder.

30.  The apparatus of claim 27, wherein the base layer decoder comprises a

block decoder.



| ayer data fromthe hierarchically coded signal based
in part on the signal quality netric. 28. The

wa@ppanei4os of claim 27, wherein the base | ayerPdpUSZIg6/012178
conprises a Viterbi decoder,,29. The apparatus of
claim 27, wherein the base Fayer decoder conprises a
turbo decoder. 30. The apparatus of claim 27, wherein

t he3 bas eThaygpardlecorahins OTRKi qder. 31.
ng_%{l %ég%gat ul? of claim 27, m%ﬂ%faéltﬁe %lkl%glugﬁt |GG ¢y
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k 00d ratio m a base | ayer turbo dec
"’gq’ﬁeﬁ%‘%@ PUQS Lorga P%\ AYFotrbayecodét t he signal quality

metric is configured to determ ne an uncoded Bit Error

Rat33. ( BER)e dppaftust SRAPSE se l.a er
{,urb decoeder 34. T%f app g‘?@%@%@%ﬁ?ﬁq&lgg MEHH& Sei n
configuredite H%Ipﬂa%ﬁn eycarsdBit Eiror Rotef(BERY) ddsedonchicaast tpdt

frorﬁlérﬁaggl a base | ayer turbo decoder. 35.
he ap|ca>I rrattgﬁjzjsc%? dﬁqal m 27, wherein the signal quality

metrl c is configured to determ ne activation of a
bl Gtk deBrdppaiatustdfeldims2y, igrin HRGSRI quaty m

of. cl ai wherei n_the enhancemsnt ayer
confpl ccjigorg'?tgm?}%??‘5@’8‘6"@Ws%f'éll’éétha’?ﬁellayerdérb@dbcoder
enhancenent | ayer data tenporally correlated to the

basis. | ayife fpphraiusdf clalide7a
f\é\h in tﬁe@gnhggceﬁgnt I7a§’§?{e a?llg S{gnaf%ﬁlhﬁ %emc 18
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fodetermine agiivation ef # blpek deender m:ﬂrp ba@dﬁy@tdeb@@?t
one subsequently recei ved hlerarchlcally coded data
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enhancemsnt ayer deco
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e m ned threshold. 39. T
bas §$ v%garei n the predeterm ned threshold conprises a
fixed threshol d.
37.  The apparatus of claim 36, wherein the enhancement layer data

temporally correlated to the base layer data comprises at least one subsequently received

hierarchically coded data packet.

38.  The apparatus of claim 27, wherein the enhancement layer decoder is
configured to be inhibited if the signal quality metric is less than a predetermined
threshold.

39.  The apparatus of claim 38, wherein the predetermined threshold

comprises a fixed threshold.

40.  The apparatus of claim 38, wherein the predetermined threshold

comprises an adaptive threshold.

41.  The apparatus of claim 38, wherein the predetermined threshold is

determined, at Jeast in part, based on a content type of the hierarchically coded signal.
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40. The apparatus of claim 38, wherein the
predeterm ned threshold conprises an adaptive
wao booesbrard. 41. The apparatus of claim 38, wheP€l/nS10h€012178
predeterm ned threshold is d§bern1ned, at least in
part, based on a content typée of the hierarchically
coded signal.42. The apparatus of claim 27, wherein at
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45. The appappraiaupfordegedimgahiopiehieally Gasss signgly the apparatus

go%p%s\{ﬁg?g the hierarchically coded signal conprises:

means for receiving the hierarchically coded signal having base layer data and
enhancement layer data;

means for decoding base layer data from the hierarchically coded signal;

means for determining a signal quality metric based at least in part on an output
of the means for decoding the base layer data; and

means for selectively inhibiting an enhancement layer decoder based at least in

part on the signal quality metric.

45.  The apparatus of claim 44, wherein means for receiving the
hierarchically coded signal comprises:

means for receiving over a wireless communication link a modulated and
hierarchically coded signal; and

means for demodulating the modulated and hierarchically coded signal to

recover hierarchically coded symbols.



means for receiving over a wireless conmunication |ink
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coded signal to recover hier% chically coded

synbol s. 46. The appar atus of &Iain144, wher ei n neans

for receiving the hierarchically coded signa
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hyprgrrbically codedouianal cprapBIes anqany Er rereiine 540 Gefpgrature Amplitude

R e Py O B calty coded i gnal

conprises nmeans for turbo decoding the hierarchically
codedt%i gnihe apparaacsmf@iaimﬁé \bla@einlthg/mﬁa@dpadec@ﬂmgﬁbase layer

é?%f? o eh? F‘eadgl?ﬁag{wgleé‘ flﬁga gS mean%g]i ﬂ]éerbl decoding the

KiS@fdnyda cedéu Sh @J‘fe@@@fér)fh&&ﬁ@@by%f Qzﬁéﬂ havi ng base
| ayer data and enhancenent |ayer data; decoding base

| ayer data fromthe hierarchically coded signal;

det ergB nijrelg% aapSrPI %l of B | A wWiBlel &{a@a%ggf&tde{: X éllaérl]sg layer

part Ofi pbase |ayer and con

@it BORARE ﬁféﬁﬁt:hlbﬂ}}s&l’odd@ §1(gdﬂrcohq)$1eds @Barisifer witgnddcoding the
qual ity netric. At | east one processor configured

lﬂléf W%a@ﬁ@ﬁ@edaﬁ&@l fotecOYeR dheRASR RYCE 88 i si ng:

receiving a hierarchically coded signal having base
| ayersfat aA%Hlp%@—%@ﬂi@ Medium embodying means for implementing a

method, the method comprising:

receiving a hierarchically coded signal having base layer data and enhancement
layer data;

decoding base layer data from the hierarchically coded signal,

determining a signal quality metric based at least in part on decoding the base
layer data; and

controlling an enhancement layer decoder based on the signal quality metric.

52. At least one processor configured to implement a method, the method
comprising:
receiving a hierarchically coded signal having base layer data and enhancement

layer data;

decoding base layer data from the hierarchically coded signal;



| ayer data; decoding base | ayer data fromthe

hi erarchically coded signal ;determ ning a signal
w@abiloss7netri c based at |east in part on decoPiTnySiohe012178

base | ayer data; and controllifng an enhancenment |ayer

decoder based on the signal quality netric.

determining a signal quality metric based at least in part on decoding the base
layer data; and

controlling an enhancement layer decoder based on the signal quality metric.



