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SYSTEM AND METHOD FOR ADAPTIVE TRANSMISSION OF
COMFORT NOISE PARAMETERS DURING DISCONTINUOUS
SPEECH TRANSMISSION FIELD OF THE INVENTION Exemplary
embodiments of the present invention relate generally to systems and
methods for discontinuous speech transmission and, more particularly,
relate to systems and methods for adaptively transmitting comfort noise
parameters during 5 discontinuous speech transmission. BACKGROUND
OF THE INVENTION Discontinuous transmission (DTX) is used in mobile
communication systems to switch the radio transmitter off during speech
pauses. The use of DTX saves power in the mobile station and increases
the time required between battery recharging. It 10 also reduces the
general interference level and thus improves transmlssmn quahty During
speech pauses however, the hack round noise .
transmitted YWith e(‘%@é\éﬁ%%{a %@Qé‘ﬁ ¢ ﬁ%&%‘tew
cut off. The resuftis %é e) at the
receiving end of tHESSAMANEAHS witching the
transmission off during speech pauses, a 15 number of techniques have

been developed whereby parpmejersirancharsdtenxe the background
noise are generated and sent in_Silence Descrﬁ(j%é (SI frames v r the

air interFXEE RIS SIS Sf PRI L G TR ‘?reg(i%eé%l oMo

RAISEEGINIs BaF amelamuean iperhe sspd aisheudcaive siaaitolarly, 1clate {0
regenerate background noise reflectin %l as weII 055|ble the spectr

snei e et anebE s AR HAR KB %%8%8 a{ Reltrangdde: Llang

CREERINRIGE Hrrameiaksdliypically include a subset of speech coding
parameters: in particular synthesis filter coefficients and gain parameters.

-I Conventionally, CN parameters are transmitted over the air interface at
afixed rate during speeci pRGENBUGH EEIEHOWIEN HIGNL where SID

frames jncluding these parame trans itted ever mﬂ; 8 gyst
during AR ERREH é?iléﬁsmﬁ@ﬁ%ésrﬁigﬁ arly, o?r) e%(amr?fqe hthe fu
refewi®) ardenbancedifR (EFR) spegechcthpmrels mns@smw filges power
%gr?hrg%‘?égqéos?atsiggtg zg}:?egsngﬁe%EPneé%aua&edt e &@EFI%Q@&? lrégﬁarging. It

also reduces the general interference level and thus improves transmission quality.

During speech pauses, however, the background noise that is typically transmitted
with the speech also disappears if the channel is completely cut off. The result is an
unnatural sounding audio signal (silence) at the receiving end of the communication.
Instead of completely switching the transmission off during speech pauses, a
number of techniques have been developed whereby parameters that characterize the
background noise are generated and sent in Silence Descriptor (SID) frames over the
air interface at a low rate. These parameters, often referred to as comfort noise (CN})
parameters, can then be used at the receive side to regencrate background noise
reflecting, as well as possible, the spectral and temporal content of the background
noise at the transmit side. The comfort noise parameters typically include a subset of

speeéh coding parameters: in particular synthesis filter coefficients and gain

parameters.



of once per 24 frames (i.e., every 480 milliseconds). This means that CN
parameters are updated only about twice per second. In adaptive
multi-rate (AMR) and wideband AMR (AMR-WB) systems, on the other
hand, the CN parameters are transmitted at a rate of once per 8 frames

(i.e. qvekvkeddnillisecondstafRia CNPaARRIREMBIRIeHAE O aReNL SIX, fixed

times per second. This low transmission rate cannot accurately represent

ratg duspigciRacehaYeifh ot Atuiteristicd 6f thevBsrk L Ad meTstigding these
pathareferessomegeardation inothe quality efhackerund @%i:%%ﬂsperiods. More

unavoidable durin% DTX. Increasing the transmission rate, however,

PariciEdy tHy BEMERtOAD IR MitdaticlhGimedratantashERnicsidh seseh channels
of sReechapd P RamMEIR!Si AUVIMARNOFN BHEANYENTON: A fiEst at a rate

aspect of the present invention, there is provided an apparatus
of OBFIHEIRG HPrEedssordf 4 THembisretariy Eriscieme iR tesiansigrs are

upiEESPRASO IR eXRRUBaNBILHIE raassect Gavuserine APRRIAIHS (PAIEASIAMR
erform the following:_ preparing speech signals for transmission in a

(ANEOR A ST T i85 BAR G diNG PAEHSHHES IR BRrapaREg at a rate of

onfeapies interspeIsedwith SIRMBENCHEINGOMION PSR -RABRIRIE e of about
. during periods of sl%eech pauses; receiving an estimated current noise

SRR, RFhETEIR e Calvilfy AP BTSRRI GRPADREE WAIGE dBRipitasdhe spectral
andleeiytng] a BAapt SigR alf gﬂeﬁ@@%faﬂm%dfh\éle%@, w@;@@iﬁ@ #abifsdation in
and controlling a rate at which the frames _including comfort noise o
ﬂ%?&ﬁﬁ%@%%?@mw rﬁﬂtéﬁjla&ﬁﬁg@f@@bﬁ%HBH%Psﬁéekwaﬁg&thsar%&mm
rattpBoviBecStieied urreatMoiselyaluen [ ausaco ik aspgell afdthepEss@ntate of

inventigmere is Erovided an apparatus comprising: at least one means

DB hBP&ANGEPBEMH Signals for transmission in a discontinuous
transmission mode including transmission of speech frames interspersed

with frames including gWﬂk&Q}s&pmﬁ\%&ﬂQg{periods of speech

pauses, the at least one means comprising: eans for receiving an
estimbted duntentpwiservathie, pwhereimventgiinglanestinpatetiedrantapparatus

colYRENAS comprises tecelving a curent snaly 2t nolse i o o,
mP/ersé’& naf—?b-nmse ratio, and a second means #OI’ COﬂ?I’CﬂIIf%g 5 %{g g{)

exgelnictnthey framesdnedsdingpoamibet npisesparametersate geafismitted following:
duri g gh%e%%riods oéslpieech pauses based upon the estimated. cuggent

PRSIt 11 2 i SUBSEl 51 G Presurt RVSHtGn, (HerL i Biduise e
tragppaatus of speech frames interspersed with frames including comfort noise
parameters during periods of speech pauses; receiving an estimated current noise value,
wherein receiving an estimated current noise value comprises receiving a current signal-
to-noise ratio or inverse signal-fo-noise ratio; and controlling a rate at which the frames
including comfort noise parameters are transmitted during the periods of speech pauses
based upon the estimated current noise value.

In a second aspect of the present invention, there is provided an apparatus
comprising: at least one means for preparing speech signals for transmission in a
discontinuous transmission mode including transmission of speech frames interspersed
with frames including comfort noise parameters during periods of speech pauses, the at

least one means comprising: a first means for receiving an estimated current noise value,

wherein receiving an estimated current noise value comprises receiving a current signal-

T



comprising: at least one circuit configured to prepare speech signals for
transmission in a discontinuous transmission mode including
transmission of speech frames interspersed with frames including comfort
noise parameters during periods of speech pauses, the at least one
to-BH Rt ARMPISIRGSAs [ BAICIECHY CORIGL R 10 SRR Sl FUMAR B tate at
noise value, wherein the first circuit being configured to receive an _
which; tha BareeiraciuAtig S VRk98 iRel s BeTpRRIgTE Hfigiae i vé damjagathe periods

of %é@ﬂbéiﬂ;@@b@aﬂ%%@d @lﬁ@e@ﬁiﬁéﬂ%@&ﬁ&@%ﬁ@é%ﬁ%.fatio? ?”d a second
circuit conf}ig_ured to control a rate at which the frames including comfort

noise'pataRbteraretudh ey anting Biiparidar o rispprehdsdusr sapparatus

coRpsethEnandhe esiNAGH GHTENFIISHNPAE. FLacfPUERASREG S sion in a
. present invention, there is praovided an apparatus comprising: a

iGN EORTBLRAD (R SRR P LS ERTP A EL BNt ejsdeblmes interspersed

withansissianudhesteansimittes beipe aapligy el tHensmitdhepsRaeF uses, the at
frames interspersed. , with frames including comfort noise parameters
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noffansii, atircontiellettfatedhe famesouinadne GeRIaH BAIS®ted current
{C)Sara eters d%:ri g the perjods of speech pauses, the transmitter being
no 8

AR tBAES I HE R St SRE G b PeCSERA S RN TS verse

sigitangmistiortiaseiupar @il efdnated Euirent Mo YAlRARCWNGI eI frames
imﬁéﬁ. estimated current noise value comprises a current signal-to-noise

BB VS QIGh A T B T B R R Sire ot ireipfagdrpecch pauses
bajaventanhthstidsipieudes adnethgd.comprising: preparing speech
signairis? for transmission i%rﬁdiscontinuous transmjssion mode. including

transMisSiON OFsBEEEh fArHEs FRESrehrsH in stelsimeRIARNTG CBiriBRaratus

compisenparametersidticing:-pefigde Of apeeshspatsesiaRd aheRe OMALe speech
instances during the, speech transmissjon, receiving an estimated current
AR it

IS A % RN e R 2 S AR EP BRI oS ilfames Tmerspersed

witorfiprisesitedeiving eoaiitienisignPatameaise rationy Paviese of speech pauses,
signal-to-noise ratio; and coptrolling a rate at which the frames including
o e R S HBEP G the SRHBIE brEfectty rames

comtort “noieE parsméters are 1z
inghatises thasechufpon théscegtimatedrsuteninaise yaliedwhereiadrenanisg, the

) - ) ) . and
o A e G RN RG B) A Pk Sl prdcsdugine e
spawct] arameminsyostdringdexeocntablesnstrueiionsthat imiespange hd wherein the
est%%(lg%cjitig&rrg}{t noise value comprises a current signal-to-noise ratio or inverse signal-
to-noise ratio. |

In a fifth aspect of the present invention, there is provided a method comprising:
preparing speech signais for transmission in a discontinuous transmission mode including
transmission of speech frames interspersed with frames including comfort noise
parameters during periods of speech pauses; and at one or more instances during the
speech transmission, receiving an estimated current noise value, wherein receiving an
estimated current noise value comprises receiving a current signal-to-noise ratio or
mverse signal-to-noise ratio; and controlling a rate at which the frames including comfort

noise parameters are transmitted during the periods of speech pauses based upon the

estimated current noise value, wherein preparing speech signals, receiving an estimated

Da-



the processor cause the apparatus to at least perform the preparing
speech signals, receiving an estimated current noise value and
controlling a rate. In a sixth aspect of the present invention, there is
provided a computer-readable storage medium having

cugempdRE readakie oM odaneriens-soredharein thatiBu s ing a

to executipn by a processor cause an apparatus to at least perform the
PIOGHRARAI Brejsaty SoEer SRR ol HlaMEINRSIBALIM S oReRTtIRUBIss ution. by

thdraprsrpissiopamedtinahdingudransmirsianRt eReeehrarmes e rarsed snals,
with frames including comfort noise parameters during periods of speech

reCS AR  BUERANY SHTEHRAksaelirnd orse Vs iRerein receiving an

estimatecsbul aRbe0ise tHalpe LOMPREESIECOMIBG HEUIERE si8Nabuter-readable
to-noise tatio or inverse si?al-to-rﬁfise ratio; and _controlling a rate at

O AP P R i RN EOTARBR P ST o s oS THRD b S dfsrein that in

resporingithe penivtshofspeechspatings dpagpdupendhe eatimatedBUIENlowing:
noise value. In, viegff the foregoing background, exemplary embodiments

PrEFELE SRSSERC S HTSH BPSUILS S Hirprbad SeanshantstABennsle including

traaslapiien transspissionfefimcemiartrgeised Chitipafamete el A Binfort noise
arSilence escriptor ID%fram s, CN parameter messages or the like

PABUEH TESEE S BRI T TRTFED FEHEreit 581D HaRBR tiRAGHTIBYsnefpe value,
wigenenaiiti)ihg ancartianed withcaxaniplan embesdimenteetitnedieseiint signal-
onvention, the rate atwhich SID frames are transmitted can be adapted or
OthETise Seldfively eHtOEY B 488G: FEon R UTRHER? Adrs ghnjRIc frames
indhsdiing comnént spéechatarbaeckgietngnaoised AusigoatosBOIRR) dBtifcech pauses
bas(eSc[t\leﬁm}:ehgt{%%J ,Cgrt%rin oggeratlon of the mobile terminal, a terminal
Entity such as avoice acﬁl\ll\%lo &téétdfis capable of estimating the current
valuelof thevSNRhB asedaipgrvabisSiMR] values hen, arbelile:tesnaindle present

&N % s%%pdeasagidisgggéﬁ'ugo%s trangmis%iognﬁDT ) transmitter (e.g.,
TRIBTR Processon can selectivaly SEFtRR A &tSRHIh TARSEssion of comfort
notsan$iviteraransimits SIh frames Himing Dgeripbof B1aptiviprissa spegthameter
ignal. At ith e.qg., aboyve 20 dB), for example, TX-DTX can
T 15 DAt S0 IR AT i 1AL ey g bt loss
of gveﬂfyaﬁ't}f}réme@)dmahe&ebymma}_signifmﬁmelfledutﬂmmﬁv:eﬁﬁgemion, the
tgazg,[a (ale tgi?c st of only minor Lgéfllt degradation. On th Qt'her hand,
5t A low g%l e.g.: ae%r%élngrf@ % t aéﬂT%’f-Da?iﬁp&%% Be EHIfgLTRPEtEctively
coterbrhibasid fiames witfer highevilequendy {8.gic evershi 2feashes)is@kground
nogkat((gpesfg%mf%—tnré%é? ratio (SNR). In this regard, during operation of the mobile
terminal, a terminal entity such as a voice activity detector is capable of estimating the
current value of the SNR. Based upon this SNR value, then, a mobile terminal entity,
such as a discontinuous transmission (DTX) transmitter (e.g., TX-DTX processor), can
selectively set the rate at which the DTX transmitter transmits SID frames during a
period of inactivity in a speech signal. At a high SNR (e.g., above 20 dB), for example,
the TX-DTX can be configured to transmit SID



remains as natural as possible. According to one aspect of exemplary

embodiments of the present invention, an apparatus is provided that

includes at least one entity for transmitting speech signals in a

discontinuous transmission mode including transmitting speech frames
fraimie repiersdd wathfréames inclgdiaggoiifditnaise ipatambte s e ge, SHxnificant

frames) durin rjods, of speech  pauses. The entit(ies), include a first
el R R R R S A TR, Do o
handaleten Feor BXRmiple., theofitstiewtit) ddy be Adapied toapstincatdiguedrientansmit

ignal-to-noise ratio (SNR) or inverse SNR d upon a leng-term o

S R A BT 80 TSP s 0 ormort noise
renbackgroandaheisposslbls. for example, the first entity may be adapted to

estimale (i gurent.signalormaisg rato hased inon & WASHIRA! Avention. an

long-term enetgy of active voice sBeech and a long-term energy o
aprisagig reumovididchanthdadetal perstcoto rritv éofastosmpipliecsre¢ble signals in a

. function. | iti he fir ' ratys | e ... o

o 5 Ly SR e N pteppersed vt
frapentrothnd e raverfmivhicketiperramies (acluditly comisnt doise parardewerspeech

s transmitiad.during,fhe perigds of spesch paidses REREAIRARINE v AD) for
P alegtimate(%}c{:u?@g% an}i%ue va%)ue. Fopelg%]ﬁé, the secgnd egn%%%Pmacil be ') o
esthnzipted migelactivedyvebritrbbineranel byihaityisigetiiratesbetvadepiel to estimate

MR URYAE, I SRTSIRANAS IR ALStAQIse YalNg, g@ﬁ@ﬂ@@m v of
¢ Cyalue trg%correspongls to%a se or{d n%ise value that isl?[é]v%er than the fi?g{gy °
actiysisepvedbe (od Highrsd thizon thelfitstinoiseveatee il dtckatvedinsisscesiso. for
exéﬁ%é%@ A ALY he QQ&RE%QJ%s%ﬁjrﬁa(fy\fﬁéycﬁ%gpgi@%it%gngﬁe ratio based

decreasing the rate when the estimated current noise value, such as the
up@isgaEteirsNRe limgdemesnaral Iy istreasingctheresh whrda thecelstimagrsagy of

baG{EHNRISE VIS ARATRASES cA AR BN IDHRNGRS SHCh as

when the estimated current noise value comprises an estimated inverse

_SNR,Iﬂw_@iéétfm) éhﬁtﬁfﬁ’ﬁ@%@@"@ﬁpﬂﬁ@?{@“@I@cﬁwwplécﬁm@fih”é%ﬁeiwmes a
sedffieasing tag ratehenihe, esimaied; CURIMIIRIRE a3 NAIUR INFHEASER: frames
~and by déecreasing the rate when the estimated current noise value
incheipsaseninloreipamtialaelprirexdpipridmbawinants pseedcoharsagiypauses

badb@PSadanied i calcilale apiintenyal (inyerse.farale) Dased URER may be

the estimated current noise value such that the frames including comfort
adpspsetpaptarierals epatirdiBmitis st ieiag thgreg between a minimum value that

corresponds to a first noise value and a maximum value that corresponds to a second
noise value that 1s lower than the first noise value (or higher than the first noise value in
alternative instances). The second entity may be adapted to selectively control the rate by
decreasing the rate when the estimated current noise value, such as the estimated SNR,
increases, and by increasing the rate when the estimated current noise value decreases.
Alternatively, in other instances, such as when the estimated current noise value
comprises an estimated inverse SNR, the second entity may be adapted to selectively

control the rate by mcreasing the rate when the estimated current noise



interval. For the frames during a period of inactivity, the second entity may

be further adapted to determine whether the end of a calculated interval

has been reached, and transmit a frame including comfort noise

parameters if the end of the calculated interval has been reached.
valeHERRASE Sif 8 dhid Sicacealbal dbsd it VAP RIS hoPbBiFfesBHER! tise value
decsegQnd entity may be adapted to receive direction to transmit a frame

including comfort noise parameters, such as if a detected background

noisegieyelYAAINM CXCReas A DRI AIOR ACEAUIHINGHA PHE Gapted 1o

example embodiments of the present invention, methods and computer

calppdieaan iptetiabidrarsssrol et Auiadieatad bevEmairl euplamegipersie such
tha@gﬂérﬁté‘fﬁgég’imﬂﬁgﬁs QNEEAMpPLLE rfeHamd HRAUCIS QR RXEMRIARY calculated

~ embodiments of the present invention may solve the problems identified
inteyy Hridetebhniguess shainsay prooiter AatiH Hehefirensrptfy may be further
addpFed GRIRTIRMMO R etk PRAMINGS HayingHaus Aeserbrel theentiQn, and

in general terms, reference will now be made to the accomﬁ)anylng _
tragyai AdsIhiBR Bl E GORERESBakR RIVaE EEssEdle il OvASreme G iferval

hadRehemaicdllosiiatian.ofSilence PeseHRIQ(RI M) ieMesLERGeen reached, the
transmitted at a fixed interval during a period of inactivity during speech

secoBmRIcETONPe APk ta. KEstTRSHICHIRK i HgPamIbR A a8 MG gt rmTort

no_@ésiﬁiﬁﬁ‘éﬁ‘&égiﬁ!&fp %“@ieée%@@t‘aﬁ e%@@ﬂjﬂﬂﬁﬂt ghthepresantinyentioReeds a
including a mobile network, a public-switched telephone network and a

MIFHHAEHHOIROEIG. 3 is a schematic block diagram of a mobile terminal

accorging@:Qne sxemplaryembeosiment:ef HreRresarhinueBtion: -th&kads and
4 is a functional block diagram of a mobile terminal operating in

CORERETH ARRE HNPEOGIAES iU BIRY AR s s dRAERSK FRseRnitide SaRed e gelow:
apfRr&¥e Rl smhadimenisef the RresentduventipeiangiiCemtisBments of the

flowchart illustrating various steps in a method of adaptively 5 transmittin .
PrESSRIFBI SSieR Paratnbtefisradisriadeatilin SR ERerRpIaiyusHBBtiRdtrovide
ad@hihe presemiinvention. DETAILED DESCRIPTION OF THE INVENTION

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus described the invention in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1 is a schematic illustration of Silence Descriptor (SID) frames being
transmitted at a fixed interval during a period of inactivity during speech communication;

FIG. 2 is a schematic block diagram of a communications system according to
one exemplary embodiment of the present invention including a mobile network, a
public-switched telephone network and a data network;

FIG. 3 is a schematic block diagram of a mobile terminal according to one

exemplary embodiment of the present invention;
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The present invention now will be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments
of the 10 invention are shown. This invention may, however, be embodied
in many different forms and should not be construed as limited to the
embodiments set forth herein; rather, these embodiments are provided so
that this ldiéclbsurdfunititivathblotighiagdicoimpletd lerdrmihdl bpaetiuegyn

t C f the invention to t killed in t. Like numbers refer to
T B S S D A SRR o
asyrelplssyconhrdinicationsthregwetktconfigiived dandaccordance with

exemplay; iment resent _invention is provided, As shown in

1, 2, R L T O IR
inchidasttinpobitdasrmuisalbdusetiras amnobiletelephone. dseshidaty febodiment
unfle rgtoro%jé Q%\{\(%\E/l%r i,}hat the mobile telephone illustrated and hereinafter

0 desdribed is mere(fy illustrative of one type of mobile terminal that

would benefit from exemplary embodiments of the present invention and,

therefore, should[g@kg?ﬂébeﬁég&m %ﬁcgge]@?%grgﬁﬁq@ﬁvention.

While several embodiments of the mobi e terminal are illustrated and Wi!|
be hereidhftgrdestiibention ponyosdbhef deganipld motsdintypberonaitsiiteith

te{éﬁépe%!e?fe LG %%d%%@%ﬁfg%@hﬂﬁ%%tﬁ&%ﬁ?}?ﬁ%k&@@%[ﬁb@éﬁ{é%iQgthe

devices, laptop computers othertypes of voice and text _
comveniivicatiosl systétis igwntsadipphplogvexdm sabodieh odimentdibirent

I%Rﬁgaﬁatsmqa%@ HMQIROVEY theisyeian,and methad.ofxemBlaherein;

embodiments of the present invention will be primarily described in
confurctisrsevithhodibinbormmminiddadns haplibiridaclomie widl Spsterrpagl and

m@él%%c?e%f, il %W%Q%W%§ﬁfp@§f Hﬁ%@%ﬁ?}éﬁﬂ%&%kﬁi@@ in the art.

utilized in conjunction with a variety of other applications, both in the
mbtkitenwohemunfentiohsdmbunaies Grieteditle of the mobile

communjcatigns indupties.AS MR fIrReatiederinald0:ncidasAbations

antenna transducer 12 for’ transmitting and receiving signals in
acssrdakcentigniathimiberdnarferatt yreBkEy SEbRHHDRCRAbHC present

techRigngsiMRrG R il asly«fRn e xampiebaobileJesming sancinsbiiients
an antenna transducer for transmitting signals to and receiving signals
frohtls pusesievertinrinstationyBspia omabl tnsietorndanbily telephone. 1t

NeWArK RESAN SoMBWAIcRtIBSepvises (PeRpnaiwarksancthalikRrcinatier

The base station is a part of a ' . .
described is merely illustrative of one type of mobile terminal that would benefit from
exemplary embodiments of the present invention and, therefore, should not be taken
to limit the scope of the present invention. While several embodiments of the mobile
terminal are illustrated and will be hereinafter described for purposes of example,
other types of mobile terminals, such as portable digital assistants (PDAs), pagets,
tracking devices, laptop computers and other types of voice and text communications
systems, can readily employ exemplary embodiments of the present invention.
Moreover, the system and method of exemplary embodiments of the present invention

will be primarily described in conjunction with mobile communications applications.

But the system and method of exemplary embodiments of the present invention can
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cellular network that includes a mobile switching center (MSC) 16 and
other units 10 required to operate the cellular network. The MSC is
capable of routing calls and messages to and from the mobile terminal
when the mobile terminal is making and receiving calls. The MSC also
controls the forwarding of messages to and from the mobile terminal

wienihEtd imeaerBe e witH e EsliuraRRERIRN B T on s gnpleile

fopyanding QLiMBSEaaaside iiroReRIS IRHD BRI Aeh IR GRS IR AR:s.
center (not shown). As will be appreciatecci%gy those skilled in the art, the
a

cellular AETWEIRPaARRbCe rareH dd t8chds PuraERd SRR ERBFK

(PEMBh A End REaREMN:A S 5 6aRaRISCE REAVIE IRSIcaNURICaTaNS R nt wireless
accordance with a number of different cellular communication techniques.

IntPRTEgiEHiaRéPININGG  Mysderbrdperatnpsreasesrdmeotiimierinal can
of ;AN REr Al difst-GeReIAe Tl ahs AR GBS ANAIS RS FAIOR (201ng hals from a

and/or third-generation (3G) communication techniques, and/or any of a

n 15t SthaiccEnting EomMUmCRSRT e i Rlpapre srbpeiammg!

in RGEAIGRREENIBrembaBIMeNsRlite: RIaBeNIHBVEMIGRSE o eXRMRIBart of a
the PLMN can he capable of operating in accordance with GSM (Global

sysStlHrrsiehslidhebrrhtdscasehi i sehinmmrs s M fiphs Atk awits
25 falVii)id SRR Code MiVisiaR MURID e IRCLESS sCRIMAY, admagotalR and
EDGE (Enhanced Data GSM_Environment) communigcation techniques.

AdBtigHER ORI fEM RGO RS BTIRAL ARG 1Ba SARE O EpratigTaking and

aCEREANGR VIt PRE IVISRISo eBhRPEaHer WHRIRSSEaR¥REAIGalRd from the
technigues such as high rate packet data (HRPD) comému ication :

te BTG S RGRIy roheR PR I el sb e neRwe i ARt
1>€:EM1@59! -tl%ﬁ&hﬁﬁrié%ﬁ@ééﬁfﬂ@é@aébffﬁ’ﬂ-ﬂdﬂmku beesﬁa:m@ble) aﬁchrS@ﬂﬁdiaﬂta@;age
in accordance with GPRS, (General Radip Packet Service), GPRS-pase
(e?gf}tefrﬁ%fréswabi%%ﬁ@&ﬁﬁ%ﬁ%@éﬁfﬁ% %ﬁhliyeﬁwzrsﬁeta%mﬁaas ular

or ibevilR nTheaMSEke 1&eanrd thus faiRliMNABMisiibeiepupiedPbNN) 18.
Public Switched Telephone Network (PSTN) 20 that, in.turn, is coupled to .
o, or e SR & SR EPLA COHERL U (5 A with
suginaseviRliie @adiernwiielessiaiephone s:cEhaRSThithcapabld, afic PLMN is

providing audio cammunicatigns in accordance with any of a number of.. .
TR LR GSE FoPSRATARS YHE BTN e Bl B O

rate In accoraanc
witlcbindegBrivisiam Vadijpexn gdDM)techniguess(ich) asBh lopstion

techniques, and/or any of a number of other cellular communication techniques
capable of operating in accordance with embodiments of the present invention. For
example, the PLMN can be capable of operating in accordance with GSM (Global
System for Mobile Communication), IS-136 (Time Domain Multiple Access -
TDMA), 1S-95 (Code Division Multiple Access — CDMA), cdma2000, or EDGE
(Enhanced Data GSM Environment) communication techniques. Additionally or
alternatively, the PLMN can be capable of operating in accordance with one or more
enhanced 3G wireless communication techniques such as high rate packet data
(HRPD) communication techniques including, for example, a IXEV-DO
(TIA/EIA/IS-856) and/or 1XEV-DV. Further, for example, the PLMN can be capable
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(CCIT), and/or Pulse Code Modulation (PCM) techniques, such as 56

Kbps (ANSI). 10 The PLMN 18 (via the MSC 16) and the PS1N 20 can be
coupled to, electrically connected to, or otherwise in electrical
communication with a packet- switched network, such as an Internet

Protocol (IP) network 24. Whereas the PLMN and the PSTN can be
difengyatingpreaceene RidnolR n(brracsihBodinEAtBESPY AN, AHHR S-based

%%W&%f%ﬁ%i%&'@&ﬁ%ﬂﬁi@t%%&% IESREFHY CORIRNRY Silthe like.

's) 26. The IP network may be coupled to one or more

packet-dWithet fiteenddhwirnbis28INdHismahy, epierirdrie Bk mayrbistied
GPH&B%@JQ RB&BEKWPWWW%@&PR&& 99%%‘?%&) 't%)cﬁgz’, 12} Wlai%nypicaily, a

devices such as a terminal 10 may be coupled. In this regard, the

teharibiay edsipardovplebes finedarmingly bh S winabaric iiefardfnr wireless

% SUPRASIIMAECOEIRNER WYl AdaYY ROWISIANIA RIS (LR Ghnce
technique, 20 such as wireless local area network (WLAN)éeqi%g}lEEE

sozhia)y Bfietystheand GfuRrairdabanes (WWE)tepisidhe dpercpegate in
NQWLATRN (0 I B RIS NRIRESS 8 egoainaran olas, Mkilgs 64 Kbps

terminal 10 that would benefit from exemplary embodiments of the present

ifveRtiormes F8BHE edamiinsiulition 6B A Seehrigusss Toe bt b 6AdISD):-
or moreggn MNCHENS (RAGROTCANCE gyt ExRMRIBRY Ambrdimentsiaf the

present invention, including those more particularly shown and described
[Rdreiron ssumachedUuRder Sib et e EE tital BOEFRBBIRE YRR hiagket-

InGlde- A RNV ERBARS IO RO IR ONG BT HBFe ke Funations: the PLMN

without departing from the spirit and scope of the present invention. More
pardidrdi T b raxhrrirecdy shkadi the Boatearoine spahnhigcas the

IEINGS A HISINUSE R RIBFUYES134 (A0R AMRARSHSHE RBSRIIOERESAys
controller 36 or the like, that provides signals to and receives signals frodn} q
1X€

thie P hhittdreaR P FEE ORI T S5 SONRLT. PIBS LB RINKIPR Ry iehe
SigANAY ormatian dal Acterdanse wikihe By dotpriace siansanthel higeicss
applicable cellular system, and. also user speech and/or user generated
RSP T 6451 8) e DG ERHAAI SR Bon LB LY Bperi g wies:

qlﬂ?é Qf@ﬂawrtmﬁgp@ﬁmeﬁﬁg%&m uicatian D paatesbls; of different
modulation types, and access types. More particylarly, the mopile terminal.
CHHBE Ea é%%@%ﬁ%ﬂm&‘&arlﬂ%eawmaﬁh@ ?%“ﬁﬁ?ﬁ@ﬁﬁfseﬁhmw

seaonsk ana/REsthicdtaeneratioprcOmmUNITadion MBPEos ontlieothamd/or
eé%g\g,lﬁ’eéggdr?%%%) techniques.

Reference is now drawn to FIG. 3, which illustrates a block diagram of a
mobile terminal 16 that would benefit from exemplary embodiments of the present
invention. The mobile terminal includes various means for performing one or more
functions in accordance with exemplary embodiments of the present invention,
including those more particularly shown and described herein. It should be
understood, however, that the mobile terminal may include alternative means for
performing one or more like functions, without departing from the spirit and scope of
the present invention. More particularly, for example, as shown in FIG. 3, the mobile

terminal can include a transmitter 32, a receiver 34, and a means, such as a processor,

controller 36 or the like, that provides signals to and receives signals from the
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terminal may be capable of operating in accordance with

second-generation (2G) wireless communication protocols 1S-136

(TDMA), GSM, and 1S-95 (CDMA), and 10 third generation protocols like
1XEV-DO and IXEV-DV. Some narrow-band AMPS (NAMPS), as well as
TACS, mobile terminals may also benefit from the teaching of this o
imvemtivter asdhessidaluisspedtiytiar rhbele pemalssieludedigitaliagandgraration in
IpMasENenaiag Rhenssy sIbisuadaraioad Nl cANIPUSEER, and also

includes the circuitry required for 15 implementing the audio and logic
fassetiprecofardanoisites eaaratioe] dege- Fby @s@méﬁﬁ the woilslferpig) B be

%%%ﬁkssﬁo%fegagg%t@hﬁ%ﬂ@'&rﬂe@éagrﬂ%v@@e RIS RRI QGRS dRYice,

and various a to digital converters, digital to analog converters, and
giercelspporwirioitsy Tuessdrivstsridisign i procesisHiTlin oA Bilgrerminal
ngbile égéayﬁadfb% e aliacates bstuaen $essdeuices aaseroing 40 beihd and/or
respective capablfities. The 20 controller thus also includes the .
linstigeratity! it comvstionéy rencetdsandlintikeabier Aasvge bt dkita
&éé%‘riﬁ%m%%%%mg SrpRmission fLurhahdhe sRREQIIRT-Baydnshides)

unctionality to operate ‘one or more software&o rams, which may be
storddsnovamanicatioe prewitelteiinind GiPMde b%‘saé@é%gér(%)é' Y% e

iﬁﬁ%ﬁ%%&e@aﬁé ncﬁ’{&gSéHiQmE 93¢ RRONROIRPERKSS-BR/ agNFE 4o ®-band AMPS

microphone 42, a display 44, and a user input interface, all of which are, .

dUPNBTD tevebredlidFSemphicisamingli aerae deRHILTaNbiE trpshing of
IabIG iGNl 46 fatai SR GRIPHSSRRY QL2 dmbaeb devices

gﬁ%%%%%mmaisb%ﬁgﬁm%al to égl?:gve datg, sucﬁ(asg a k%lypad 46,9a

LU Ais IR Armnadeivnstlother input device. In embodiments including

a 30 keypad, the keyPagddrrudes R conventigaal ument(Onduard for

related keys (It, *), and other keys used for operating the mopil tl?rminql. |
-Brphenieiiike e avidiel a! dasiRIBGHERRS FREMEI) SHEMEE ol dudrfggmp'e-

identity, Heduie (SIMuadrademoyabiadseridemiiye ot it bl My @processor
the like, which typically stores information elements related to a mobile '
1y %ﬁ 6F (gL, and other

sipderiard NMEORITOATRS the' IR e FHTI AR 10 LRt ALl
othghSnements Inthis-saaardnthsl ghebie Seteinimahcaminciutle molalibacrminal
memory 50, such as volatile Random Access Memory %RAMC) inclyding g
carsridlarateddieine taRsaT AR SioT g B At PRE RS LY RGeS e

controller thus also includes the functionality to convolutionally encode and interleave

and

message and data prior to modulation and transmission. Further, the controller may
include the functionality to operate one or more software programs, which may be
stored In memory.

The mobile terminal 16 also comprises a user interface including a
conventional earphone or speaker 38, a ringer 40, a microphone 42, a display 44, and
a user input interface, all of which are coupled to the controller 36. The user input
interface, which allows the mobile terminal to receive data, can comprise any ofa
number of devices allowing the mobile terminal to receive data, such as a keypad 46,
a touch display (not shown) or other input device. In embodiments including a
keypad, the keypad includes the conventional numeric (0-9) and related keys (#, *),

and other keys used for operating the mobile terminal.
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can also include other non-volatile memory 52, which can be embedded
and/or may be removable. The non-volatile memory can additionally or
alternatively comprise an EEPROM, flash memory or the like. The
memories can store any of a number of 10 pieces of information, and
data, used by the mobile terminal to implement the functions of the

mobile TR eSraiash pbcinalieindnds Bsmmgas s igelsgeper identity
shsduas(amintesnationahmabileceqpment idrinditication (WM} 6Reewhich

capable of uniquely identifying the mobile terminal, such as to the MSC

ParieHb HopR oL 16 el Rt i D deabitreaig st sdpipddisian to the
oD @agieriocrhdaia fieasierdericeisa thahtala cambershaedwithobile

and/or obtained from other devices such as via one or more AP's 30. The

HEniAg' SraARSIU WS Remriindle Lrk Aty StadkeL adpmdtrpess Memory
providecharenndingdoha auwmnhered diffgrant-lechRiduasidror exampigidi@minal

mobile terminal may include one or more radiq _frequency transcejvers 56

Eapabie BrSHiE I TARPWIABIRER SHRE dqidricy 26 harubaddsd aafpr may

eyt therabiy furediasrasoViiin thamdior MAAN drisHace s pgeseriRedc omprise an
herein, Additionally, or alternatively, the mobile terminal may share data

hdh & BN heHashiRRE Wirdie bt chRDIBE QEGR fEPtiBy 1HE Hiddtatrt of

phesipd trigsesh (orQURd Referencenis mevnhataiadaiial @, iwbichent the
iEustr,ates functior{llfl block oliagram 25 of the mobile terminal 10
PR Th HEOPEAACE Wil 'a RO ARG FARRRISSH PRyl an

idehnmesiclaesandansaadithaexesbitasy e mbeditaentsioiibes arsentode,
ERIBE A B BPREG 19 & S BBET ehabtbr s Phoipedth
encodeTkaries: Rutrafasiclieaadiingid e lowes g st asicmenoer
a1 e FESeh S0 e 1 e 6 s o
@plag(ﬂbfﬁaas&ﬁfﬂfveﬂfwﬂmﬁd it herhoRas mnﬁmaﬁiaﬂﬂg@q daf regardlesshe
SRSt AR eesR by L meonars IRSES Serh e,

6 hwhjoks. cBoprisem e rthasoeiviertanditihé rathyemcbaponentsvand radio

ISion Suet o s o Bel. e S LR e g
BSnide iAoty likaeby function as WLAN and/or WAN interfaces as described
herein. Additionally, or alternatively, the mobile terminal may share data using
Bluetooth brand wireless technology developed by the Bluetooth Special Interest
Group.

Reference is now made to FIG. 4, which illustrates a functional block diagram
of the mobile terminal 10 operating in accordance with a discontinuous transmission
(DTX) technigue, in accordance with exemplary embodiments of the present
invention. As shown, a microphone 42 converts an acoustic sound into an electric
signal, which is supplied to a speech encoder 58. The speech encoder carries out
speech encoding to a lower rate, such as in a manner producing one or more speech
parameters that are transferred to a TX-DTX processor 68. The TX-DTX processor, -

in turn, forwards the speech frames every time in the normal transmission mode

9.



10

5

20

25

30

The mobile terminal 10 may be commanded to the DTX mode with a
command transmitted by the BS 14. When the mobile terminal is in the

DTX mode, a Voice Activity Detector (VAD) 64 analyzes the signal

produced by the microphone 42 to determine whether the signal

produced by the microphone 42 comprises speech 10 or mere
:aagﬁ«gtemﬁfnﬂis&;mﬂxdef@neﬁﬁmdummirdanhe withdSMecormpusticatiorch or
echnjgues, for example,.the VA ore particularl lyzes the :
DAL RS o ST KPS oy Iy SR S i
upaipiiscanalysis;diver dADihgenieratesaovADftay] ivhosenstateuingdidateke radio

whether the signal includes speech (VAD = 1) or mere:back L NOi

(8 16) R RO IO S BB AD 1) AT A e P
fﬁﬁ}ﬂh&lkﬂ&bim&ﬁaoaﬂmu@& tdardhii@siotiszdricthe transmitting side, that

is, the TX-DTX processor,6Q (Transmit DTX) trans isiﬁ%gﬂﬂl

frames. ﬁ%ﬁ%ﬂ%ﬁ?ﬁi‘ﬂi‘ ?Ilaﬁg9 iéﬂ %tb et MB@%@{%?‘ t‘ihe other ﬁ%or%ﬁ%%e
TénbiiatdransmiigeS 1 (Sil&SceIDELbeiptbe) frahlssetmainaciagethe DTX mode, a

information on bac oise for. gomfort nQi :
D 0 SR S omonc
aﬁmm@aéfm@mmmnm ngnhblepngdsetdthatilis nubroplmne géeetnigrises speech
etected in the sigpal,.the TX-DTX ' . tr itti

Spaes RS e e o
rachesjaftefe pradetertindthmumber ok framety reepliress fbe cafsalatigspectral
the parameters for the backgro ' P {sRe Y X
péadﬁ?f%%@%ﬁﬂé% e O SRS Dt e v
indicatess whatz flithe vitans sitte thfliantes cuneprisdbesimghiicdpsdpecch (VAD
frame (SP=1) or.a SID frame (GRTQ) oy i i ' =13 ¢
ﬁ%‘%&;ﬁ%@k@s@%&*rﬂ%ﬁiﬁﬁs%ee@h ot R oD = 1), the
tifnstiiasion ortispauidegathliscerininene deamhaiFsopTC fiobessyi b side,
continue erating SID. fr ini ice i )
A s s e e e

fokhandlthasa Dithwpes ottie CAAD pih Jor bpatimgand. st bt arrgmits
Sggg?egﬁ%?c'g'ﬁ%s%ﬁ t‘oﬂ rafNaius IngiBngRntREsE ikhiamrsrhall noise for

e noise parameters may be referred to as comfort noise
upatation (ORUTEMee: PPheirteseov AD BLthTEEdtsets speech from the

parametgrs egfﬁ%eségggﬁﬂlg REQBE 2B 1R Y MRoRIRIRE ¥R AaDbiang set, that
thereby direct the TX-DTX processor to restart continuous transmission of
S[hee)dtnframgs’-:@gpis detected in the signal, the TX-DTX 60 switches from

{ransmitting encoded speech frames delivered by the speech encoder 58 to generating
SID frames after a predetermined number of frames required for calculating the
parameters for the background noise. A SP (speech) flag in the control bits-of the
frames delivered by the TX-DTX to the radio unit 62 indicates whether the
transmitted frame comprises a normal speech frame (SP=1) or a SID frame (SP=0).
The radio unit 62 transmits one SID frame (SP = 0) after the last speech frame,
following which the transmission to the radio path is terminated. The TX-DTX
processor 60 continues generating SID frames containing noise information to the
radio unit while the VAD flag is not set, and the radio unit continues to forward these

frames fo the radio path for updating the noise parameters on the receiving side. In
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5=1). The TX-DTX processor 60 generates SID frames representing the
background noise by either converting speech frames delivered by the
speech encoder 58 into SID frames, or by employing or otherwise
_communicating with a separate comfort noise generator (CNG) encoder

in the mobile terminal (not shown). For example, the TX 10 DTX
mﬁcaslmtmagﬁseiem SHiMencisthparpdattdle thoseparantetersdydrm thigrred
norma eech parameter ovide infarmatio t

R B Tk ST NH VAL A i 1RAE s speceh

ﬁur%tibﬂ o anneabef dfespeech chranies8anhioe i Bretinbtudédvisgito thereby
uch pargme Each speech frame may contain a.corr INg .
AR Lo Ry Rt o AT o B SR RRaR s (5P
theyduration of those speech frames may be calculated. These noise

parameter n be transmitted tq th i9.path in SI eS|
e, THobh P e A o Al S m et Found
atherisefiansmittetnw berethd WA 64l deredibspeatiecehmaisiecl8 into SID
ose parameters may be replaced wit S0 rd.i j .
t’ﬁﬁh Csbi(ﬁ]éry‘/{ %énr%?%lgéﬁ{eoo r&l%@ﬁﬁ‘%@%ﬁ{%&%&ﬁfﬁ%%ﬁ %r%%g%@b%m
gedadite (INHlveczeks.iDh¢hereibeivimgsidénot thewmobilereramiel e TX-

dio unit 62 recejves a radio. fre i ' i [ .
s e s e R R S S S AT
the dbwalinkdtaméritqmothdedofoniink sigrathaledppilastsaonhting
rame to a, RX-DTX processor 64 i t ' ibley
iR D EaRet RS G  H r eepaeL 81 gpecch
]E&Emmalais i tuethormaludad sritissichompamstcRX Tk spesek dgpre may
orwards the receiye h ) : '

B B "
speeshosiging s thorbereohatfiispe skeedefinmeanuche saloaiysd). fhese noise

C%?'gngg er@{oﬁ%lfetﬁ%g%i@ aja;?sj‘HiH%% BF%%WH?H'S 'ptgﬂﬁ_ ﬁ_&i@@%&@&&@ﬁ%&%@mﬂ
rocesses the frames received from the radio unit in a number of different

riesenibxs) sppicalljndepdrndingromisislroh Ehe swRmK TR BeRGdEwgmited
gglgiatlh]é QeI Q1A8IR Jams, b7 hiscqaritheibr RXsBTXepRRed with

ermlnet e frame type based upon the SP flag of the frame. When the
SR Hagid e el 1jinse RO DX BN SRS $he bBA FHAFMEBIEoHEY

speech decader, \When e SR fad inotsst

On the receiving side of the mobile terminal 10, the radio unit 62 receives a

radio frequency downlink signal (including a downlink frame) from a BS 14, AP 36
or the like. The radio unit separates the downlink frame from the downlink signal,
and applies the downlink frame to a RX-DTX processor 64 (Receive DTX) that s
responsible for the discontinuous transmission on the receiving side. In case the
mobile terminal is in the normal transmission mode, the RX-DTX processor forwards
the received speech frames fo a speech decoder 66, which carries out speech decoding
of the received parameters. A decoded speech signal is converted at a speaker 38 into
an acoustic signal. In case the mobile terminal is in the DTX mode, the RX-DTX
processor processes the frames received from the radio uhit in a number of different

manners, typically depending on whether the downlink frame includes a normal
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(SP =0), the RX-DTX shifts into a state in which it either delivers to the

speech 5 decoder 66 encoded speech frames generated based on the

received comfort noise (CN) parameters conveyed by the SID frames, or

employs an internal CNG decoder or otherwise communicates with a

separate CNG decoder in the mobile terminalﬁ%ot showné to provide a

sgheh dirsrtigtia P dpenkelmihivtieardk e K¥nR doerdeisanine the frame
él%&ﬁfﬁﬂ&qﬁérsQ%gﬁmge%m{ermwﬁ%vgmm@% L EEHIVes) RS IX -

eec

frame. 10 The sp decoder decodes the speech frames including
BB domyptothscingeah digmertiatis wsrvedeaodythd Bpe iR intae s not set
€§PU§@§ RRaksreynd BRige s dalidR thalLaaeWERELPade: ianSRitHRgch
side. The fluctuation between speech conveyed by the backiiround noise

deepdenislensasieherchiBRMs TR BRTHE A84RE (SN RaRpTigIotse

U@ﬁ)%‘é?ﬂ%ile?@ theRTXmede: dHramehe desplipfionsiglctmele decoder
terminal 10 with respect to FIGS. 3 and 4, it should be appreciated that

teodlerisns SR mensatsta Ry Dl Ghisraderipthen) Dhutrrinat (not
\éﬁéi%? MeANS.SUChARINAIAWE & andipe dicawarerlaur Bndkanundedate the

control of a computer program product. Generally, then, the mobile

RAHOPRIPERRSCHh LG BIE R FRBHOTHERISSIBSEN YT IS REfREESRo RENMSHRiFHG™e:

vigriays dungtions-pliensi20tre mereicliantcanalinating (sbibs willieducing a
appreciated, the logic elements can be embodied in any of a number of

gigarbHaniasareriethis hegRrd e dnReBieHidek s apstiig figilar to that
fé%%ﬁﬂﬁ? ok the meRilederpingl candruembeshastivan ipagtatedverta ity the
assembly including one or more integrated circuits integral or oth,e,rw{s j[’{
g EHERR AP e aYﬁ%}H’r%?%%%?a?ﬁeﬁéﬁ ener
theidr qobielsh & b themekile terminal. The design of integrated

circuits is by and large a highly automated proc

S ‘ Ss, In this re ) .
complok A SR PSORN AN (IS SIE B T S Inb g &
levslidasian, e 2 semiconduripesisaitidesigh keatyital beagtbh édidadented
formed on a semiconductor substrate. These soél)réva tools auitomatig%llyun der

rBU e REHATDYS AP 1B COITIp BhatHS G a8 ne o

fcORGuRE T Ip using
30wvell estehlishae ryeseidesignas Galkeihudeliblariesofprestorbdin
design modules. Once the design for a semiconductar circuit has been .
CORMISIER: e AR BEGIGH CL2 LA S a1 B oo ey o e

ormat
(8rGnoRPUSHERSI e aldhes kel may heasarsmittedhtolaghepiiommductorbe

fgx?*{li)%%ﬁif?dni;aggi% ‘O erl ggg{)&?iﬁaﬁ?ﬁgi&r}hanners. In this regard, the logic elements
performing the functions of the mobile terminal can be embodied in an integrated
circuit assembly including one or more integrated circuits integral or otherwise it
communication with the mobile terminal or more particularly, for example, the
controller 36 of the mobile terminal. The design of integrated circuits is by and large
a highly automated process. In this regard, complex and powerful software tools are
available for converting a logic level design into a semiconductor circuit design ready
to be etched and formed on a semiconductor substrate. These software tools
automatically route conductors and locate components on a semiconductor chip using

well established rules of design as well as"huge libraries of pre-stored design modules.

Once the design for a semiconductor circuit has been completed, the resultant design,
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As indicated in the background section, in conventional DTX techniques,

SID frames including comfort noise (CN) parameters are transmitted over

the air interface 5 at a fixed. rate during speech pauses, such as shown in
FIG. 1. At low transmission rates, however, the spectral and temporal
characteristics of the background noise may not be accurately
iapresexdtedidsbeingrtmsofmendegrad o 8 [Gualifyedfkbackgrbamdnsmitted
noise. Incregsing the transmission rate..nowever, may. reduce the benefit
s et AR i et s O e

frames A0 witcarding iycibakgordahesectiith axeongtaryoeriddtinentsgfies, S1D

the present invention, the tra ission rate of S|D frames,during speech
R R Ly eI e A LR e
coatfplled-haskediupspcachurientsnoist yvalheyvauahdstHe sulrentransmission
speech-to-background noise, (or signal-fo-nojse)_ ratio (SNR)../As such, .
O e B ARG & LA RSt o (AN ilotse may
nestliZing dhe b bemefitsietir écuting theraverageddate it ehevithalaguded
etriment.to signal quality. ference.is.now made ta FIG, 5 ich . adis
TG i R T B SOR el S G the benel
pA'BTEtersetiesey Hedowithtiutdosscigeneralityspscteing trHASmittes in
| gc(];rl%{i%g%’ i a%%%égg 9@9 %%t%%%%%}ég%gb%%g%gg %rélggemgnvcnﬁon, the

|
1
sen ntion.”As shown in uring speech transmission, the

speecki2DenooddrSEB dfuhestiobile seeavin plliscs aprisedutispeedh inactivity or
R :ﬂ‘fy@ Qat%fb%%%&_ef%‘? 6 etgol'i’chthsQ&' GIRNODG Ay W&é%‘é NRYARRSs the
AnaN esthose Signals: stich as in the mariner explained above. As also
explainagaabove;haked updndise GigsianahblysigstheatipXDNRh deherelte

a VAD flag such.that the IX-DTX 60 its ‘ £5i

R R BT e A e

s hBtyADdagiieribe setripwive rathe X DNkl alssrimensiDsigiahtestity.
Descrlpf{)er m‘fer a?é'(%sggé} Ill?é:dg qg ﬁ@@@%ﬁ@i?ﬁlﬂé%@scbg{ﬁamteﬁé%ﬁ _é%ethod
comfort n0|sen(C .to‘be generated on the receiving side. To transmit SID
freimeaptivelycondamiseingthd parmpleisr etitsorihrdridtpaboprekererality as
'rt%‘)é?nrt%'grgms%‘?tt\é@% @ﬁ?@a@%ﬁ‘?ﬁ mebile teryingl SRt ceRAIGHIRIg Rlent of
30 otherwise estimate a SNR 6r inverse SNR), such as in any of a
nbmpesoftdiffersisnmdnribrymiphiodsEh diarpe sssemrentiss bt s igoeech
the VAR &slimates (88 SR i rl BIGYRIESSEG: §8eciNAssiRES) ages dpRRuced
the long-term energy of active (voiced and .
by the microphone 42, while the VAD 64 analyzes those signals, such as in the
manner explained above. As also explained above, based upon the signal analysis, the
VAD can generate a VAD flag such that the TX-DTX 60 transmits normal speech
frames when the VAD flag is set (VAD = 1), as shown in blocks 74 and 76. When
the VAD flag is not set, however, the TX-DTX transmits SID (Silence Descriptor)
frames that include information on the background noise for comfort noise (CN) to be
generated on the receiving side.
To transmit SID frames in accordance with exemplary embodiments of the
present invention, the VAD 64 (or another mobile terminal entity) can calculate or
otherwise estimate a SNR (ot inverse SNR), such as in any of a number of different

manners. In one exemplary embodiment, for example, the VAD estimates the SNR
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unvoiced) speech (LTEaa,;ve) or only active voiced speech (LTEvoraed),
and based upon the long-term energy of background noise (LTE1"ae,;

,,€). In such instances, the VAD can estimate the SNR by first estimating
the long-term energies, such as in any of a 5 number of different manners,
as shown in block 70. For example, the VAD can estimate the.lon -ternd; and

EnEvgy St bAERGRIRAE Retsd HoAh BaloEsTERMEABHING JRES Heie
URAGHER) (MABKT OIEID, CoBIasty higiWARican geioateTRe, laNgater based upon

energy of active speech from frames labeled as "active" (VAD = 1).
Aieelrnstrviary, cirieey AD RSk thE 1btigererh ff'ﬁé\la% el e VAP

sheeshdrarueninroiced b0 artivendrampm dnstchingienceshthe W Ay of a
may apply a corrective factor to the energ }3) ca

I such voiced fra
thieRaISY %{ﬁﬁiﬁ% W@Wo%@f&%ﬁb@@ﬁ% g%r?ﬁ&ﬁf@ﬂ?g}ﬁi}%ﬁxamp e,
thei AR 64 (r-other mebile dermipabientiyndaansestimateathes aigiedrhy the
energy of the background noise or active speech by directl eragin
Hes B i € b b Tt B L RS s T ey
Jass (i 6 IRCYR AR M Tlanhed QatRkal o aaparmiheDpossibleicrnatively,

evolutions of the level of those two signals, however,ég  VAD ay alsg
BB FELOIS Sl HEH P BT RbAFIVE Bl mIBR SF TR et

long:lerM-eResOYnthen fyRisrRkeslimation eqyafiphsdhasaribv: thetenargye

of the current frame FrameEnergy can E)e.exgressed as fo{lgws: 2%

Leeres ctiviich Apfieriemes i ieely ebuiBe AR QERTRS P For the
energy Mg?@ﬁ!f%{ﬁ;{ﬂ@ﬂﬁidﬂ\é}@mﬁle, Quwreniram@isithactivéjilanominal entity)
LTEvo,ced = alpha x LTEvo,d + (1- alpha) x FrameEnerqgy, (2) for t
et e b S
(randy (Relaha repeasants tfosgattingfaatontyiically trhvigipa ialesame

25 between 0:and, 1, which may be fjx r.variable (e.g., hased upan ;
Y USRI o e The vt S AE h fuons

sglasted as & AR fervinwgasinginviseclevel b decreasilsg spplesheldvetecursive

(slow adaptation), or as 0.90 for. decreasing noise le INCIEASINY oxtirmati
SRRV S0P A DTS € A ey S apmation

agliveionybised speechné:TFeiiveancB0 iy beed) anddyasgrograressed as

noise (LTE;uaagve), the VAD 64 can calculate or otherwise estimate the

ctHOYSNR value based upon the respective long-term energies, as -14
LT E iactive = alpha x LTEjaciive + (1 — alpha) x FrameEnergy, (1)

for the energy of inactive frames (when the current frame is inactive); and

LTE soiceq = alpha x LTE gicea + (1 — alpha) x FrameEnergy, (2)
for the energy of voiced frames (when the current frame is voiced).
In equations (1) and (2), alpha represents a forgetting factor typically having a value
between 0 and 1, which may be fixed or variable (e.g., based upon the energy
evolution). More particularly, for example, the value alpha can be selected as 0.99 for
increasing noise level or decreasing speech level (slow adaptation), or as 0.90 for |
decreasing noise level or increasing speech level (fast adaptation).

Having estimated the lor{g-lerm energy of active or voiced speech (LT Eqqive OF

LTE voiced) and bac.kground noise (LT Eiactive), the VAD 64 can calculate or otherwise

estimate the current SNR value based upon the respective long-term energies, as
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shown in block 72. When the VAD estimates the long-term energy of
active speech, for example, the VAD can calculate the current SNR in
accordance with the following equation (expressed in d13): SNR(n) =
10.01logio(LTEaaf,,,elLTE, "aef;,,e) (3) 5 On the other hand, when the
VAD estimates the long-term energy of voiced speech, the VAD can

direHYrAnBb 3 ToRaRiva dac oD e the.BNR eRfipatee ondyisiTgéliee speech,
long-term energy of voiced frames, such as_é'@g?cordan e with the

fanswRg edbetdh SRR Uats Gesyrs TR R T FEangs Willy the fflowing

éﬁhaﬁgﬂq@@y@g@@ itfadpelta represents a SNR bias. The Delta SNR bias
may be set in ag?lgof a number af different manners, but in one exempla%
t

embodhtief?, DY 1esettblead it previously determined
expedmerialbhasiheratiobevesirthesargoigrr@nengygefofoioadd speech,
frames and the long-term energy of %ve frarﬁue Iﬁtelfotr.e tr%e TX-lDTX 60the
thandARcarsi e iamel BESEHRTON fAtb BURRG A 15 HBRSH SPIRACHRRY
(VAR Rk b TS e daranehercmabilestersminat e ntith)tbatolhdaptghe
rate of transmitting SID frames to the current SNR value, such as by

a8 varying the rate between a minimum value that corresponds to a

high Si¥Rugluel (oo I inyerse. SNR value): Setta maximum value that (4)

corresponds to a low SNR valu r high inverse, S lue). The rate of
TGRS S1 O AR TSR Rl Bt PO AR A AR B e
rames e ransmidedmkn s regaiidothe JombliX earboddaptthBdfiteivadt to

SIDrtena& to the current SNR value, or otherwise calculate the interval -
Ba<ty aﬁa}pﬂ@%ﬂx@ dalesrii expeq néw%\é\fl ﬁ/@fsoadg 5@1 Bigv e long

(in accordance
with enegadamiatien feehaiqued, ferlexample chegatieohsDSnera can

e R R Qe AT g
RkeI TMAX) thev aoyrespoidsTIE-B il (o Nid theal ne BN RrirgR)| fnoit) can
] e Dy PSP A
IDNGFMIR th SR beBNBn(6 it GirhOV ue 51t ervere ORI N 15 bl SiWke Wpdpe (or
?c)llw\\fl-ilg\\/flepf él | Ov%%‘e},h gn aalurgz?xyr\ln-lrjm I%it‘lgél\{ﬁ{altgé%eg}g%% a tow SNR value
(or high inverse SNR value). The rate of transmitting SID frames is the inverse of the
snterval with which the SID frames are transmitted. In this regard, the TX-DTX can
adapt the interval SIDpervat 10 the current SNR value, or otherwise calculate the
interval based upon the current SNR value, as shown in block 78. In accordance with
one adaptation technique, for example, the value of SIDpervat Can be linearly varied
between a minimum interval value (INTiqy) that corresponds to a low SNR value
| (SNRyow), and a maximum interval value (INTapox) that corresponds to a high SNR
value (SNRycw). More particularly, for example, the SIDervar value can be adapted
to the current SNR value as follows:
(INT, = INT, )<  SNR (1)~ SNR 0y, )
SNR, .y —SNR, o

SID,,... = INT, + (©)

[nterval
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and SNRHIGH can be selected in any of a number of different manners, in
one exemplary embodiment, those values can be selected as follows:
INT,, fw =12 5 SNRLOw= 10 dB INTMAX =50 SNRHrcx=25 dB
Irrespective of exactly how the SIDin,erval value is adapted to the current
SNR value, the TX-DTX 60 (or another mobile terminal enti an
deter ey ot @ﬁ@f&@vﬁrm@mw@%&%&w%ﬁ@?@wt s 1 A

ir it a SIP.f ipsianee shthewise skipriherfeamm based
agﬁ rﬁ%fﬁféﬁ%}&g%@lﬁg@\%rﬁanicuIarly, for gxarégi;iﬁﬁfor the frames

cheringraypanbesninactivity, THErXD PR IR SERe if the end of

the current inﬁ;y%{bﬁetween two consecutive SID frames has been

reached, as shown in block 80. In this regard, if the number of frame

periods that h¥¥Ri5erap8étBsince the TX-DTX transmitted the last SID

frame is greatﬁ\htnhan:_og@qual to the value tiSIDinterva , the TX-DTX can
transmit a new Sff%rame, as shown in block 88. In addition, the VAD 64

(or another m8bifertermifal®ntity) can perform a number of steps to

detect fa@% {ox ispRREtARtNAKIakoRE DS the baakgsaudaptabiseh2@uever, SNR
such as between SID intervals (e.g., when the end o{ the 8é’tréen}n§]l??r the

interyahbASnBiBe6h temumsby AR LR TR B SRES) KiSr&Particularty, for

geé%%‘é"&ﬁﬁg YRR 005t sletastifastardior impextart vaiBtitasoftieat instance
ackgroundnoise level in accordanceév‘éth the fqllow Co”?—&&ﬁ‘é&?-%r

logithiFreneckifety ame bARSge (R Enengy EASS Dy =

MAXENER . YAR 005 28 wperpdrramsineigyiasiDIRsgpdséntathiest determine
energy of the last SID frame transmitted by the TX'DB(D @fﬁ% dn ﬁQ?been

iF o dingé uresme N IDERERE VAR T EBPRURIT NS Tmsdmum energy
variation, Wilish mavwisess. typicak vaedof diie dBmAltenidtvetypenieds that has

energy measures in condition (7) can be re d by their
ehareyd chnstdipdrts il AJHES ﬁg(li? e gtglﬁgf;lr*%réx I §neé9%%§ﬁt§r§é equal to

epeaxusshof the ihackerpund aeisensiiiisuckhvasTR decordangeowiritidock

rva

P M "
following condition (8): 10.0 logio (LTE"a,a,;,.e Las1SID) >
MAXENER_VAR, (8) 10.0 login (LTEmaa:;va) _ i
In addition, the VAD 64 (or another mobile terminal entity) can perform a

number of steps to detect fast and/or important variations of the background noise

jevel. such as between SID intervals (e.g., when the end of the current SID interval

has not been reached) as shown in block 8¢. More particularly, for example, the VAD

can detect fast and/or important variations of the background noise level in
accordance with the following condition:

10.0 logig (FrameEnergy) - 10.0 logie (FrameEnergyrassin) > MAXengr vars (7}
where FrameEnergyiassip represents the energy of the last SID frame transmitted by

the TX-DTX. Also in the preceding equation, MAXgner var represents the maximum

energy variation, which may have a typical value of 4.0 dB. Alternatively, the energy
measures in condition (7) can be replaced by their long-term energy counterparts to
avoid updating the CNG model ona localized energy burst of the background noise,

such as in accordance with the following condition (8):

10.0 10%10 (LTEfnactive) -10.0 IOgIG (LTEirmctive_LaStSID) = MAXENER_VAR: (8)
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-16 where LTE,,,active LastSID represents the long-term energy of the
last SID frame. Then, if condition (7) (or condition (8)) is met, the VAD
can direct the TX-DTX (the TX-DTX receiving direction) to transmit a new
SID frame (see block 88). Otherwise, the current inactive frame is
skipped and the TX-DTX does not transmit a new SID 5 frame, as shown
inhelecki88,.As also:SHoveprevtai the lowPiean(oraticd iubitstteifiame.

tity). detects a and/of.im n 1afi , @l
T R T o (e
TR-BrEXgyaf thezclirretiviaime FrameEnerg§ A dranewsdbisgeRBp Otherwise,

Also, in thase instances whereb B ERISIJiesied-1Q R rARsEID
PREWFSID AL meﬁéenlesrsg%p&été‘ne a-s[ﬁ%rggsmittegigsélrsg f&rameS

Franee Ensigyeasrbincffd@ocondition (7)) or LTEinactive_LastSID (for

conditio can, but need net, [9Y-pl.ihe cuereNdetect
frame F‘?&%&F?é?‘é"}{’ as eé%gjvsr?}lﬁ&?bﬁ)% Séé?i%eﬁ?ﬁate% above, trﬁe@ s
Tot DT M GOmypAR6dvarictiothehendbile cernttiances sptitieschbgdpRedidm energy

SEBR fesrbeaaRoe [ansact (Ame ALAN AIGaded ARt ReAOIRIShcr . o
SHENaHST St those entities, 6Wever, a number of internal variables used
iidhe WiBoak@br tecT oDy inalprresritatizby for Sabsbntdlisdiretsd o

xample, bot Qng:-t iced-and.inaatiyeitapes
E‘Pﬁ%’gfgg %‘ﬁ%ﬁéﬁ%ﬁ%’tﬁ/{g ?ﬁgg %}éﬁ%gﬁ% to a default value

(e.g., Q).
Theeekngyesf theldst mdimémqrréﬁ%amg{wé%r{fweé}%%éﬁ))) can,
WZ% or LT Elngerve -k@g}%@%ﬁggy condition (8 max Peinitialized @ ahown in
&)e Seb). o)

auft valtie e.g., , the"SID interval value SIDj"tetva] may be
ibitkaliZzt to a default value (e.g., 8). Further, to make sure that enough

frames were takeninto ACoRURLINIRE faeasMIeTeMP6Re Iappiersiminal
energie\'sﬁ(ﬁ \%%%&%%?L@E,,,act,ve, and consequen i gwe SNR

tly of 25
thetiaDpedaayhissapolesfedsb Volos s 3t G/ AFRS SRR
ngfg%r%rin turn, may, bg, nitializadtnawisfamlh vakBdeog in@rmvintrbies used

t VET, :
opera |on,S tﬂgn, whenever one of the estimation equations (12[ or (

IS
exptedAendorebpdnding Frame ebiten ifay BeTheretHen ey Bhgamele

neé.
Cct%rﬂ{g o UE ARy N %i@@@ﬁgﬂﬁ%@&?@%ﬁ%i@@m@%ﬂ ﬁ?;mﬁ‘acm may
g}ff) mtervgﬁl%e%)%a botgncounters 30 have reachediamplm %vfalue (e.q.,
589.initialized to a default value (e.g., 0). The energy of the tast : Tame
FrameFnergypuqsip (for condition (7)) or LTE jnaciive._LastSID (for condition (8)) may
be initialized to a default value (e.g., 0). Also, the SID interval value SIDerval QY
be initialized to a default value (e.g., 8).
| Further, to make sure that enough frames were taken into account in the
measurement of the long-term energies LTE orced and LTE jpaetive, and consequently of
the SNR, the VAD 64 may use two counters of voiced and inactive frames. Those
counters, in turn, may be initialized to a defaull value (e.g., 0). During operation,
then, whenever one of the estimation equations (1) or (2) is executed, the
corresponding frame counter may be incremented by one. Accordingly, the VAD

may be configured to suppress adaptation of the SID interval before both counters

have reached a minimum value (e.g., 50).
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_17To \_/erify the improved efficiency of exemplary embodiments of the
present invention, consider implementation of the aforementioned
embodiment of the present invention in the 3GPP2 VMR-WB
(variable-rate multi-mode wideband) speech coding framework. Table 1
compares the percentage of DTX frames (i.e. frames that 5 would not be

tlrlansm'ﬁm@ﬁﬁﬁ@ﬁ%@ﬁﬂiﬁ@h&f@éﬁmﬂWQWE@%‘H&@&@F@ present
g\%&{gﬁggoggi&r (ge R frame: e ppmuted foneNa &l BRENERameSihaprtsent

i R- WB encode configured in accordance with the aforementioned
embstimerthoRHEPRrudéRt Hicrmorti/aramait Thesevntebesrpcch
SNR =20P = = . : % A8.85% . +hat
G R L T o
w0:38 etthe Tansitedbbysdert Bylimplemdntng exemprars) Sibibdinkeeoder
ffstg%cfa{x%sﬁ [W?@t@qfrﬁxqe%ﬁng%igé@%&a@vg%@ﬂﬁgleg tRdiansait a VMR-

ewer frames during periods of inactivity, with the percentage of fewer
e incraamifigasdie @Wﬁ@@&é@éﬁﬁﬂf@;ﬁ@@%ﬁ&%ﬁé}hﬁ@mrﬂgﬂw
o;at&%orI rtlitoilqgaggﬂgb%qﬁe}pa}ble of further reducing the average data
Fate with reduced detriment to signal quality as the decrease in
transmitted frames during Periods of macI;g\é%ls couplef to an increase in

SNR. 15 A¥ Mﬁﬁfﬁmﬁbovgmﬁr@eﬁh g A 8 dfhents of
the presen tl%\{ Tgny, (e tHaTgRyssion 1 g}gg%lu Tramp_ggz)grlng Spéech
pauses, periods of speech jnactivity or the like can be selectively
controlled Paseshblpbithe dir8AYENR. 16 $hdd be undiéistood,
however, that the-transmissjoprate may 'Lg fectivety olted based
upon any g a'8r more of a rfjém ?eff’ of otherzv?g u}gs repregﬁerggative of & 20
current noise value, in addition to or if,liguof the current SNR. As
suggested above, for example, the transmission rate of SID frames may

b&, SEIEEEVEM COPHRladRARRH MR RSUHER dhverse ST phdsentfarvention,

~ example, the transmission rate of SID frames may be selective

dbmiFolidd Baswel tepestpacilsddn e e uBape R g iy
gt iy e kol
@%}gmiﬁg@ spgveliments of the present invention are capagfg YR aetre rgéucing the
average data rate with reduced detriment to signal quality as the decrease in
transmitted frames during periods of inactivity is coupled to an increase in SNR.

As explained above with reference to exemplary embodiments of the present
invention, the transmission rate of SID frames during speech pauses, periods of
speech inactivity or the like can be selectively controlled based upon the current SNR.
it should be understood, however, that the transmission rate may be selectively
controlled based upon any one or more of a number of other values representative of a |
current noise value, in addition to or in lieu of the current SNR. As suggested above,
for example, the transmission rate of SID frames may be selectively controlled based
upon a current inverse SNR. Also, for example, the transmission rate of SID frames
may be selectively controlled based upon a current noise value determinable from the

SNR and a noise stationarity measure, as such is well known to those skilied in the

art. In such instances, the system and method may operate as explained above,
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-18 although as will be appreciated, one or more of the exemplary values
given above may be accordingly modified. Although one exemplary
embodiment of the present invention has been shown and described

above, it should be understood that active and inactive speech may be 5
classified and/or encoded, and/or SID frames may be generated in any of
althomntreasofvitlitie rgmirecimter: renwith outrd e ahtiry froplathevepiet angsebpes

%1; a:th é)rgsgrratuilnyepgi(g) ] !elqrjfil an alternative embodiment, for example, a

comp e?eq'sourgeyencoger ‘may be positioned between the microphone

42 and Mithoadloamit8aiplaperiohmimgeheo filhe ioersof i epdiscthenbedeshown

218161;5%(_3{[)%:( 6zg3gxrf]ec l'ﬂdslﬁgu%\g)%;u %%qu{gﬁﬂgt X&Ré&ﬁ‘%mé@tﬁ%&b@&h may be
em ocf"lmen, uring active speec ,t%e source encoder can tfeed the radio
ehissifiil ane/fraenedidedeactl imfliDsfreech frambe Bemngléddotivey of a number of

ents, on the ather hand,.the ' bvention.
L e
as in thesathe trahodne) dinedabpives ko nhikEnibodenencddeiavay, be
the SNR calculation, S| # tation, ar i
FDESNAERIR e s el aasonine

flatheoumalr ey enioul BEHEoks T exkefplaipdnmbodimentsdrinmd VAD
RIPSEDY i”ﬁe”%%Qbﬁé‘i%?%t%&rf&%%&ﬁ@Qége%flﬁﬂﬁé‘%%@w&f@é?@&%é@ Rhe

contents of al éing héreby incorporated by reference:
Pidoontiuols dirafiemis Siona@ i orrEetaficat FUNRAFESTEILRG SpparaHs, on
Tatliq Ghannetegy IPREPIRGRAIPRIPISRH JRChRif8!rom time t
é%e%ﬁ}g{ai}%%s’ g??oup S%%/lggé&sr% Systlt(lam Aspegts, 3GPP TS 46_.Or€(3mll, e
Diecehabet 200k @B ShiRcotuetsakhvoicettorms BrarepaRRihelgye. In

el Monlie.Radie Systam sKiehal L RIREATMNEAlNSE QABIARGE and

1989, an ition Communications Technology for the 1990s and
Bleyisieh) GEOBROOVID frEe vy dbtsremmebduphyde (O coredar

vol.2; Adanfive MullisRate AMRLSRERER GrdesnRIcsBomiaiad (Rake

Operation, 3rd Generation Partnership Project, Technical Specifications
Grosgt Servibies.aneesystennasparE sEbpivkordos w26 soarkgts of

AsaptiygiMUlt:Rale rlideRend {AMR YR Skeech Codec; Source 30
Controlled Rate Operation, 3rd Generation Partnership Project, Technical

Discontinuous Transmission (DTX) for Enhanced Full Rate (EFR) Speech
Traffic Channels, 3rd Generation Partnership Project, Technical Specifications Group
Services and System Aspects, 3GPP TS 46.081, December 2004,

C.B. Southcott, et al., Voice Conirol of the Pan-European Digital Mobile
Radio System. Global Telecommunications Conference 1989, and exhibition
Communications Technology for the 1990s and Beyond, GLOBECOM '89, IEEE, 27-
30 Nov. 1989 Pages: 1070 - 1074 vol.2;

Adaptive Multi-Rate (AMR) Speech Codec; Source Controlled Rate
Operation, 3rd Generation Partnership Project, Technical Specifications Group
Services and System Aspects, 3GPP TS 26.093, March 2003; and

Adaptive Multi-Rate — Wideband (AMR-WB) Speech Codec; Source

Controlled Rate Operation, 3rd Generation Partnership Project, Technical
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-1.9 Specifications Group Services and System Aspects, 3GPP TS
26.193, December 2004. According to one exemplary aspect of the
present invention, the functions performed by one or more of the entities
of the system, such as the mobile terminal 5 10, may be performed by
various means, such as hardware and/or firmware, including those
Qeevifiisations SRl SREY K58 MIIUHEE B SHIPSFES é%%%ﬁt%?%?&g faember
faduct. The computer program product for performing one or more
functions of exemplary embodiments of the present invention inclrg%e@s,a

computepaidiible R6EERRIERI AT LIRS b HVETLRR S5 Hgigtions
‘?FHHH%da:S}%%%fB’%’%% Giuding,GaBR e readahledd Rrgrmbbeerminal

ortions, suich as a series of computer instructions, embodied in the

dOmputdrereeifeime SR XE M BIERRS TN S ST 4 @NE 98 A ERaRpding
siema Methads RN PLe AR PERGMICESn AECOTIRG {1 BN BRI product,

embodiments of the present invention. It will be understood _that eéach

Blockanpess prasamoReaT fanpeEbiRE S8R bRSISCREHIBRS AbRIHERETY
1680 he implemepted by ¥arins mernss suchpsaaidwaise iomear eediunm,

and/or software including one or more computer program instructions.

wittbesabpraviatel oSt BERHBT SRS TS ATS AREE SRSy i Teadable
'igéb%‘?ﬂr?@&ﬁeap%m%%&{ thelkRrOgragpie iappacanis (b@bodied in the
r

ardware) to produce a machine, such that the instructions which execute
snthassisdabl OFetAst Prifanmable apparatus create 20 means for

implemgnting the, fanetions spesifiechin hestiowehandlosid shapsiep(s) products
These computer program instructions may also he stored iq 8 -1 be understood
aaTpdies fe auapRIaR SMBAIMSHEH HifddcacBb MSERECBr otig: e v

RIRYEEENRARIE SPRaFAIIMIOTUREHSN, ihd cpaitinuasmmaibéscisuchtbiedldhehart,
instructions stored in the computer-readable m m{oF%/ roduce an ?Orrticl
P

B R QG R S BHCR TR RGTr  01 vrs
f%&‘iﬁ@ﬂagBﬁ@iﬂ?ﬁ\&é%rﬁ?ﬂﬁ@h@é&é?@ﬁk(g)mﬁteﬂ(s)\sﬂqﬂldmmpﬂtewiated, any
program Instructions may alsQ pe loaded. onto a com uter or othe

e e e A e ke

%Ggf%ﬂ%tbﬁpﬁmtﬁai,Q{a@ah@ﬁreptog:mmmablmanpa\:awsh@lpt@bl@ce
a computer-implemented process such that the instructiona%y(\_gr;1

CHBEURAIORS HBIEB RSP 8P OO BIOYFARTIADIE AP paratus proﬁggaggs create

stgpmiobimplaeeatingthe functiomssppeititiddrirtith8 dovetabidsivoh @) Bep(s)

Stfehpe(ssg computer program instructions may also be stored in a computer-readable .
memory that can direct a computer or other programmable apparatus to function ina
particular manner, such that the instructions stored in the computer-readable memory
produce an article of manufacture including instruction means which implement the
function specified in the flowchart block(s) or step(s). The computer program
instructions may also be loaded onto a computer or other programmable apparatus (o
cause a series of operational steps to be performed on the computer or other
programmable apparatus to produce a computer-implemented process such that the

instructions which execute on the computer or other programmable apparatus provide

steps for implementing the functions specified in the flowchart block(s) or step(s).
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-20 Accordingly, blocks or steps of the flowchart support combinations of
means for performing the specified functions, combinations of steps for
performing the specified functions and program instruction means for
performing the specified functions. It will also be understood that one or
more blocks or steps of the flowchart, 5 and combinations of blocks or

steps iR HOREh AL LB TRTIIE HE ALY AL YRR hpoLations of means

frweieihased spRderaxaiomswhisihaesioror thepspecifietbfunatiahs
or steps, or combinations of special purpose hardware and com ute{. d
SRS B P PE YBH RO BB o o TERET NS 16 BF s
apRapFeditawing., iguisssiisboweibnappaient thatksamegamigiedlofvchart,
the invention relate to a system 10 %a%p ble fada%g/elgpgfnsm%ttg% special
R TR HBRORER) Parki S RIS SPHFe SHUS B KRR oA
Aumethashefadapivelydsansmitipgaamioichqisef¢SNhpaasifdtdrinctions or

wherein the method comprises the steﬁsl&?f. gl% ef‘%ectuatirt}%dis on gQHSous
HaPBATSSBIPIRRIgAh Y AP RIATBRBOSE B B R ARG 4183 bhe ™

east one

period phynpekivity fuagemefectuping, discoatinuoissvirdnsemippianied drawing
includes transmitting a set 15 of at least one notl?ﬁ param[eter %[a{%t tl(()e%sét stem
Harmrsia bl P g Rer AL I S VR B BIP TRR R A 1) eSS ¥

ing a

ENFEBI BRisRAIUE; AR halcidatiog andetardl pasedtepol taeplayefithe
noise value, where the set of nojse rame{erésg are ric?lln%r&iTt1 ed at nge(CN)
snyenligadurbsrval2ndng Fﬂ%@fﬁ‘i& -Eﬁgpawa StharEmbod the *

rem ments o
inyantienvilicene de: 20cmirtimanaalitiedimptheait toffubichtthigliscontinuous
Invention pertains having the benefit of the teachings presented. in.the. .
f&*éﬁ@iﬁ@cﬁb’é’&lfﬁBﬁﬁb%awgggg8% ed %ﬁ%ﬁ n%%g d{%&ea Fg%géﬁjf%qlél%oege
ungersigodtbat dhrdnuentiofissonottobetimitedstiothersheeifiansmitting a set
embodiments disclosed and that modifications and, other d

SPGB 9 B RCATCY Ah e SEOBE Sl A on i iod of
Altheval - speeifitienns ecar2menployetihierein Xhey aretinganingerval based

generic and descriptive sense only and net for _purposes of limitation 7124 at the
WR9A hACBIRIEE 1 & ?’Avﬁl ﬁepafafgtsoggﬁlgﬁ %\xg%%pro@féssor and a

RERONEsREngatxecutable instructions that in response to execution by

the prO(fVeigg}(f) Er&%iﬁ%e}ggn%%g fSiS: %?n%%l ARLRE gf‘){ﬁ% R€ention will come to
mind to one skilled in the att to which this invention pertains having the benefit of the
teachings presented in the foregoing descriptions and the associated drawings.
Therefore, it is to be understood that the invention is not to be limited to the specific
embodiments disclosed and that modifications and other embodiments are intended to
be included within the scope of the appended claims. Although specific terms are

employed herein, they are used in a generic and descriptive sense only and not for

purposes of limitation.
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5 following: preparing speech signals for transmission in a discontinuous
transmission mode including transmission of speech frames interspersed
with frames including comfort noise parameters during periods of speech
pauses; receiving an estimated current noise value, wherein receiving an
estimated current noise 10 value comprises receiving a current
signal-to-noise ratio or ingﬁ%'g I-tQ-naise ratio; and controlling a rate
at which the frames including comrtort noiSe parameters are transmitted
during the periods of speech pauses based upon the estimated current
1. ARCISSaMAld Qo ASAR ARPaERINS: aeePHlINEHR:S alt hoheraianIe Galiis@dns
current signal-to-nqise ratio or inverse signal-to-noise ratio comprises
that {3 LERORFHIR GRENTISR RY LS. RERSES At 6P SrMe P RIS IR GiriRsk Rerfigrm the
folldhaidhas been estimated based upon a long-term energy of active speech,
and basecl_; on arj%on -term energy of background noise, 20 3. An . .
PreP4RRG HESS H BB T Lo Met S REAIR FHRison fode including
transtgnadio-sToiges¢atiio feamisy erger spgradtowidisdraaiia cortiptias reasivintaise
current,si nal-to-laoisF ratiohor inverse signal-to-noise ratio that has been
paragy %er:ﬁsé o 2y u%gnsg%cnc%%lﬁ’egf a long-term energy of active voiced
receppegeh asttnativhg:tesm mriergpiok badikegrourcaivise aardtbased cupent aoise
vah UG aeler ARPIe R ine MACHON, 22 o PRRAIALS AGEOIAINRL Q.o

claim1, wherein controlling therate comprises decreasing the rate

and thengrsiivingted r@m_r@htwitiiée el L@amgseayé@déa@dmﬁ@m@@sn cpemsisttheare
Uangﬁ%wh&ﬁiﬂéetﬁéﬁgﬁggcgygﬁ%%@ E%g@ﬂé@ﬁ%@@%ﬁ@ 'eégréat'gtp current noise

apparatus accor laim 1, wherein controlling the rate comprises
Valhli?}creasing the rate when the estimated current noise value increases,
and comprises decreasing the rate when the estimated current noise
value decreases.,22 (? An ap,roargtus. accor.diﬁg to clain][ 1, wherein
i e

2. AL IRPBITE R PRIEE SR p AR d VARG BeRUEER SRR IR SFafate o

invetisatsigrabipopids tatia fiestpriiee \eakivinma eument manal-icahgisevatio or inverse

sigriPEERRRIRB HaHO ARG B iRMed Rk QNER BHINRAFSERAISE of active
va1l#e. % 7. Aq aggarqtus f;[lCCOI‘dIn to ﬁ_;cllt:;un%:%fq whgrem controlling the rate

SPEEG Eﬂ é’ Ak rt}iﬁgo'&%' tervar base tafb W RiRTated current noise
value, the frames including comfort

3. An apparatus according fo claim 1, wherein receiving a current signal-to-noise ratio or

inverse signal-fo-noise ratio comprises receiving a current sighal-to-noise ratio or inverse

. signakto-noise ratic that has been estimated based upon a function of a long-term

energy of active voiced speech and a long-term energy of background noise, and based
upon a corrective factor applied to the function.

4. An apparatus according to claim 1, wherein controliing the rate comprises decreasing
the rate when the esiimaied current noise value increases, and comprises increasing the
rate when the estimated current noise value decreases,

5. An apparatus according fo claim 1, wherein controliing the rate comprises increasing
the rate when the estimated current noise value increases, and comprises decreasing
the rate when the estimated current noise value decreases.
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noise parameters being transmitted at the calculated interval, and
wherein, for the frames during a period of inactivity, the memory stores
executable instructions that in response to execution by the processor
cause the apparatus to further perform the following: 10 determining
whether an end of a calculated interval has been reached; directing
transmission a frame including comfort noise parameters if the end of the

6. AR ZIRRRSRLLF RRENRINAAR HEEH TeYBREID GPTECH I BRI BrE arng the
rate toatvezeis sionimnitameinel tidingoomsoridsdise fratamistevslifdhmme rdnadamum

valuEHRHAREdBIRREEhASRBh PRERSARIE M1 R B RRRARHIARSCLinRLO

claim 7, wherein receiving direction comprises receiving direction to
transmit a frame including comfort noise parameters if a detected
7. Ahagigratilddmisinleuetidmmiationtexeresimadnmgnigrraiasmtion s flcMating
.apparatus comprising: at least one means for preparing speech sjgnals fg
on AR PR S CSUTE oG O o AT g e HE ormtor
noistr pasmigsichahspaesinftadeshaterkpeasdd vty dtame svimotidifig denifentes
curiR9 S BRATEIELS ding, Poriads o sheeel RaHARS 15 BLIBSHANG recponse
eans comprising: 25 a first means for receiving an estimated curren
o epoistiomlbe, trherentssceiaisng dhe extherates] turkethangisefomiugee following:

detef il mJ&EFM%Ec?o%%ﬁf&hﬁ%%%&%f@aqiﬁ%s@é@q?éa&'ﬂ}éﬁf s¢

~ signa oise ratio; and a second means for controlling a rate at which
diregiagr AnssissRtingrepmioeingine purdererysafatrardenitddtivmng wiethe
calcRERQOS Rf-cReecBRAYSES HRSKd upon the estimated 30 current noise

value. 23 10. An apparatus comprising: at least one circuit configured to
recehyigardiSeEeR N igHaRaTe r PANTAISRIBEIN a2 diEuBRAtHITG IR femEfomoise
pardRRESsNGiding bansmissien afisRarahsimasiniawsparsed with frames

including comfort noise parameters during periods of speech pauses, the

at 5 least one circuit comprising: a first circuit configured to receive an
8. AsstpredusLrrentdigise e, Ty ndeiaitmedasingiditdtimingpoenigareddying

dird @RIV alfalimatedaent NQIBRyV R UdSSD @RS meters if & detected

background noise-level variation exceeds a maximum variation.

9. An apparatus comprising:

at least one means for preparing speech signals for transmission in a discontinuous
transmission mode including transmission of speech frames interspersed with frames
including comfort noise parameters during periods of speech pauses, the at least one
means comprising:

a first means for receiving an estimated current noise value, wherein receiving an
estimated current noise value comprises receiving a current signal-to-noise ratic or
inverse signal-to-noise ratio; and

a second means for controlling a rate at which the frames including comfort noise

parameters are transmitted during the periods of speech pauses based upon the estimated

current noise value.
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configured to receive a current signal-to-noise ratio or inverse
signal-to-noise ratio; and a second circuit configured to control a rate at
which the frames including comfort noise 10 parameters are transmitted
during the periods of speech pauses based upon the estimated current
noise value. 11. An apparatus according to claim 10, wherein the first

circuit being configured to receive a current signal-to-noise ratio or
10. fiy APER TR ratio includes being 15 configured to receive a

at leudreshsigneliio-oeisiguRlo o ipxgae sigeadiiongias rabe thaishasskeenn a
. _estimated based ypon a |ong-term energy of active. speech, and based
i A GPRREAT BchBy o B BRo TRTURSOn 51 AT s erspersd
wittafeerelingcloditainotowherei pirerseesntheinguicbietigof aplgtireduses2 the at
ntral the rate includes being configured to decrease the rate when the
€ CIrCu: COmMprising. . . . .
imated cUfent noise value increases, and includes being configured to
a fitsicrsase thehgteadherethy e stingatieokout rentadise valua de orbases. tha. first
circ@i? ?&8?%&%%@%r%nng%i%a'Qﬁ ]E:Qstfvr% & I%ﬁlhr%n%e 1@9 %{ﬁ;%'t 19@1'9(9&35 eing
configured to control the rate includes being configured to increase the
configerediie netiss e stivwatatisignatantivgisaatit e intresesugnalrid-inghedetio; and
a seggﬁ'agcﬁ'eﬁtﬂ QHH?%&PC&I & rc%ﬂﬁ%l“ﬂ%&ﬁ%tﬁt\’mﬁeh %@ ﬁﬁm&ﬁﬂﬁrge%ﬂ?&@noise
value decreases. 14. An apparatus according to claim 10, whefein the
parapei§HdREs HaRBETRY CEHAGIREPesode ebitrsicthparses rskstieropditryestimated
cureanfigdEedia vary the rate between a minimum value that corresponds to
a first noise value and a maximum value that corresponds to a second
noise value that is lower than the first noise value. 24 15. An apparatus
11. cmpps=ngua treuesdmt eo coaifig kg dvtbdrainsihi Sipsteditiinmesgdvonigured to
recSRE SS L FALRMUSRIANe hsdr ARRI e EI0g gﬂ#@%ﬁ%%@éww}fw being

speech frames interspersed with frames including comtort noise _
COnfErATHERFEEINTD TEMYS B paissalRlios OlvRERERS fienshicmsiamreatins that
hasCosdigestoidtetaasediymincadongrtdled sategihef trelivespeetidimgitbesed upon a
lon Qéﬂ@gné}ﬂ' &Bﬁ&@ﬂ?@&ﬂ@n@%@g the periods of speech pauses, the

ransmitter being configured to control the rate at one or more instances
during the speech transmission based upon an estimated current noise
12, aduap mnahvs hereirdibing te stianated, svieeaihnibisesaing coouipssag acofigest! o

cortt@N M FROIHEAHIR WHRYCLSRRIGRA- 103815848l he rate when the estimated

current noise value increases, and inciudes being configured to increase the rate when

leasg 8
es

the estimated current noise value decreases.

13. An apparatus according to claim 10, wherein the second circuit being configured fo
control the rate includes being configured io increase the rate when the estimated
current noise value increases, and includes being configured to decrease the rate when
the estimated current noise value decreases.

14. An apparatus according to ciaim 10, wherein the second circuit being configured to
control the rate includes being configured to vary the rate between a minimum value that
corresponds to a first noise value and a maximum vailue that corresponds to a second
noise value that is lower than the first noise value.
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10 16. An apparatus according to claim 15, wherein the current
signal-to-noise ratio or inverse signal-to-noise ratio, from which the rate is
controlled, is estimated based upon a long-term energy of active speech,
and based upon a long-term energy of background noise. 15 17. An
apparatus according to claim 15, wherein the current signal-to-noise ratio
or inverse signal-to-noise ratio, from which the rate is controlled, is

13. ARARRAAHHSBATRIYN a function of a long-term energy of active voiced
a trapadabrabshfdongd-ternenargysptebackgmendndige spadibasedmipsion the

correctjve factor lied to the function. 20 18..An a ratus according. to
g B GBS KR g et P AR A I e
inchidalgdingntoer cosidorpareisetgardmeteratiadatef ceptech epabyede erbasiing the

tranépn(?ttéﬂg c\%lﬂﬁghrfgtgé t%vsﬁ%ﬂgrﬁ? S4 f&%ﬂ%ié@ @Q%@?ﬁé{ﬁvcﬂ%mhe comfort’

i Increasing c n . e estimated current noise va ue dec,reases. 25
noisg AR NEHE A SHRERETINGEPERRRTEE PRIRS I hEaPaRERIsIRg configured
to ceandigheeditodransmitnite fratanssn cudingiibes sesfortanesigieT dmmeté nsoon

an Sl contalied ! (i?%;i%ga"\ﬁhéﬁé%"‘%%”é%ﬁgg‘%[ﬁﬁeﬁ#rﬁ%% value

noise value Increases, an ecreasing the rate when the estimated

coM@ifRhR RSN ARREHeceisedatia 9 p vV AR HBRRHAY 8EESRIMg to claim 15,
wherein the transmitter is configured to transmit the frames including the

16. %an%ﬁgla?%s? ?&@r@?ﬁée{é L8 QBH&?_%“?%%V c\iﬁ%m GIO%RIRNEWEED or

a minimum value that'corresponds to a first noise value and a maximum
invegsh EanRitenPBs aHes f%“éeé%m?rf isdsemitialed is RRYEE{Rd PRREYEEN 2
longiRiae ¥abigy 35 Alivé spedand=cantprsinghpre pasing tepe astegig nalsdeiground
noi téansmission in a discontinuous transmission mode including
YFansmission of speech frames interspersed with frames including comfort
noise parameters during periods of speech pauses; and at one or more

17. inslagesauiagdiiaifgsRe eRinragsriission, teeaiuirghnBigsiirtatrite ratio or

inv&%&r%%tnge{g%gégj %tio,%&%%ﬁ?&e{xgga?enis conirelied, is estimated based upon a

function of a iong-term energy of active voiced speech and a long-term energy - of
background noise, and based upon a corrective factor applied o the function.

18. An apparatus according to claim 15, wherein the fransmitier is configured to transmit
the frames including the comfort noise parameters at a rate controlied by decreasing the
rate when the estimated current noise value increases, and by increasing the rate when
the estimated current noise value decreases.

18, An apparatus according to claim 15, wherein the transmitter is configured to transmit
the frames including the comfort noise parameters at a rate controlled by increasing the
rate when the estimated current noise value increases, and by decreasing the rate when
the estimated current noise value decreases.

20. An apparatus according to claim 15, wherein the transmitter is configured to transmit
the frames including the comfort noise paramesters at a rate controlied by varying the
rate between a minimum vaiue that corresponds 1o a first noise value and a maximum
value that corresponds o a second noise vaiue that is lower than the first noise vaiue.
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estimated current noise value comprises receiving a current

signal-to-noise ratio or inverse signal-to-noise ratio; and controlling a rate

at which the frames including comfort noise parameters are transmitted

during the periods of speech pauses based upon the estimated current

noise value, 10 wherein preparing speech signals, receiving an estimated

current noise value and controlling a rate are performed by an apparatus
21. ARSI ETEPPRSEssor and a memory storing executable instructions

prepiiRic SRR ANSRKOIEX QSRR EIREES SR M 68 sSBRMBlES A8 Ming

least perform the preparing.speech signals, receiving . an estimated current

tran§Rsion 0k SPREEbNEBNRSG LiRAIRCTPED VIR BATREF alNding (Sommiat pise
paraii{B@Fei USSR és Coll gRtdigpalste;naidediatineotr i@ St signak touiaisehe
ratio comprises receiving a current signal-to-noise ra%jio o%lverse .
specgly HANSBIRGIL 515 YISk Fis ST oS THIER L BISE 4 RN WG f5iving an
estiratery ywferttiveisspedoh, @mbbase daqomg lengueen egpaiiehoise ratio or
inve&%%ﬁ@?%ﬂf@r%@;@?ag& gﬁ"d_A method according to claim 21, wherein

controlling the rate comprises varying the rate between a minimum value

contiRiingor B Sht&ikdh ADFrEERST R ARE SR ORBAMNE RATRRIErt e transmitted

durif@rEBSPSHRIiOA speandise \rakid thabls lawekiandhaishnaisRe value,
value. 25 24. A metgé)d. ac%rording,to claim 21, wherein receiving a current
wheggh AR HBIE e RS b A6 s E°STHaE AR o RS TtiE c SRS el e YAG 0d

conteoliigptastgtaadrto prefisenkalibyodn niypEsan s goalifshgise prite sdwtdndsbeemnory
estimateg based up%)n a fklr{ction of a Iort1 -term tene{; y of active voiced h

SIOTC GRIT AR S NG TRRR &Y TSR g PotReEr MO e PRAPS PTACHAGR Sa1se the

app@etsr dirg lenglpeni@d; iberepariegeaipaeghasturabn ratgivatdcamn essentatib current

. comprise rec%i [ ‘%a current signal-to-noise ratio for which a corrective

R PV TRIER l%grén(\ﬁg;p lied 16 the function. 26 26. A method according to

claim 21, wherein controlling the rate comprises decreasing the rate when

22. INeRHERAah AIRER A WRIRHNERSERRNE COMPHSAMHEEAFIRN RS or
. rate when the estimated current noise value decreaseﬁ_.t5_27_. A r%etho.d
R SiefiRG B e 21D, RS CBRTSTIAG e T BIRp SR LFER GG verse
sigriigoareisehetiatibat Sum arsn estioatatohasediupdnardeneterangrsuaypelsegive
spe€8CraAdiBased upon a long-term enargy of background noise.

23. A method according to claim 21, wherein controlling the rate comprises varying the
rate between a minimum value that corresponds to a first noise value and a maximum

value that corresponds to a second noise value that is lower than the first noise value.

24. A method according to claim 21, wherein receiving a current signal-to-noise ratio or
inverse signal-to-noise ratio comprises receiving a current signal-to-noise ratio or inverse
signal-to-noise ralio that has been estimated based upon z function of a long-term

energy of active voiced speech and a iong-term energy of background noise.

25. A method according to claim 24, wherein receiving a current signal-to-noise ratio
comprises receiving a current signal-to-noise ratio for which a corrective factor has been
applied to the function.
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the rate when the estimated current noise value decreases. 28. A method
according to claim 21, wherein controlling the rate comprises calculating
10 an interval based upon the estimated current noise value, the frames
including comfort noise parameters being transmitted at the calculated
interval, and wherein, for the frames during a period of inactivity, the
method comprises; determining whether an end of a calculated interval
26. A mefosAreasieg t%ﬁlf@"r@&n#@?Fﬁﬁ‘sﬁ‘ﬁ%*éﬂih“@ftaefr%%cﬂ%ﬁﬁﬁﬁgw
the mEsdpathenettmsibtheuasd chaselBlca indatadantendat draprisee inpecadiagl fhe
rate QhERGRY DGALRA GG IansIVER @R Igluding comfort noise
parameters if the end of the calculated interval has not been reached. 29.
A method according to claim 28, wherein receiving direction comprises
27. fereithiod) aduwcinan tto dizns it atfessive cootusliing ¢oenfaid normseripasametesing

the Eﬁé%ﬂw@ﬁ‘ ﬁ’méj%‘&&ﬁ%%dzgﬁ%ﬁlfg{&é’é‘@QB@%@&SE@”&“@%F&? BaCkRrOLNg

noise-level variation being detected based on a logarithmic difference
the T3ERBER i BRERREGSYCER ISP RN S ABCERASRRIgy of a last transmitted
frame |nclud|ng comfort noise parameters. 30. A method accordlng to

Ial ngrr in rgce vmgqureglcrn&?%nrp Iges re e|V|ng 25 direct tlo

Bat& can&;g}nsea cta c (}mg

ansml frame mcu |ng comtort noise param & Bhasé etecte

an 1iuaokzgrbaﬂad npisetheyedtuaniationythe bmdﬂegscmmuj thei Sestese Incduidtigreomfort

nmsgelﬁ‘grgg ﬂ)ed 25800 Ieﬁ %Q%?A {Et%?\?apewgf ner%:ir? n rt?r{ frames
ergy o ound noise an ong- “term energy Of & last transmitte

duriﬁammlﬁmgqmmmthnmsélgépammm 30 31. A method according to

deteAifne SuUARISIA éﬁ&%‘f’ﬁ‘&l@ﬁ%@éﬁ’&&?@?ﬂééEJ&F&JX&R@d djfgction to

transmit a frame including comfort noise parameters if a détected
diregjak drentisan ol i vad e dirgceers o agissuparemesaan! 2ireagndaof a

cal cHRMRAYHESAHADIR SHQEAER-M SHITE RAYING RIS HRRARPISHRAMNO iAflding

code portions stored therein that in response to execution by a processor
comdgridwish RIS eha s ibe i aied iBINahBaprebhsiig Esaeeh

signals for transmission in a discontinuous transmission mode including 5

29. tﬁ? e%éé on 2l aR%‘%Sh Lames Inierspersed with frames including comiofting
arameters uring erlodso sSpeecn pauses; receiving an
d"’eéﬁﬁ’ﬂn@té@‘&i'ﬂ*éﬁt frone m&lu@nmeﬁéfm@@eﬁ@.r@@fam@aﬁma@éacbeﬁ@n@etected

bacﬁ@@@nd/&ibiegcm‘rmt’ﬁﬁeMégaécﬁyffﬁlﬂﬁ Stgad=16vBI0\aR: 5680 BEiIHYY aES6cted
base'cgggg%g%ﬁ%ﬁ%‘&ﬁerence between an energy of a current frame and an energy

of a iast {ransmitted frame including comfort noise parameters.

30. A method according to claim 28, wherein receiving direction comprises receiving
direction to transmit a frame including comfort noise parameters based on a detected
background noise level variation, the background noise-level vanation being detected
based on a logarithmic difference between a long-term energy of background noise and

a long-term energy of a last transmitted frame including comfort noise parameters.
31. A method according to claim 28, wherein receiving direction comprises receiving

direction to transmit a frame including comfort noise parameters if a detected

background noise-ievel variation exceeds a maximum variafion.
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and controlling a rate at which the frames including comfort noise
parameters are 10 transmitted during the periods of speech pauses based
upon the estimated current noise value. 33. A computer-readable storage
medium according to claim 32, wherein controlling a rate comprises
varying the rate between a minimum value that corresponds to a first 15
noise value and a maximum value that corresponds to a second noise

32. fnIGETRYISSTRANBR GRS AFSCHETSPNING. SMPUESTTsRNS RIgEI code

portRIRY AaR-MALIM BREQRINHINsERINK32uNdIeHein FREQIWBYR B Aparatus to

| E(}:’grnal -to- n(@? Qaltlo or inverse signal-to-noise ratio comprises receiving a
at legd PEFHPIBL ;‘? P¥dHoise ratio or inverse signal-to-noise ratio that has

prepadien getichaiedbasedupanisiongrtediReneigwod ashiseispeeaivdritdcluding
. based upofn a Ionﬁ x@Erm eener of bagkguo noise. c\f&cﬁ fort
ranEsHipUtere AR StBPAGe ‘r‘ﬁe er‘{r%”%u;cor g B 35 iherapiont noise
parapontre limgna p%ﬁmdke)ﬁqmpnismsmcreasmg the rate when the estimated

recel¥Iic 3 et Qs ‘[’%“e NSHEAResy A %mr@{rlxsgg’cé% g naie.(ale é‘l"rﬁe@ noise
stlmate current I’lOISE value decreases computer rea e

valmcmimemgwmerdmnbmm@@wmm oontnsitapignphtio-noise ratio;
and COSBRUEES 19CIERS NI MRS FalGe HEH&&Qeé?c‘iﬂmﬁlye%%éiﬁnwﬁé’*ﬁ]ate C?ters are

increases, 30 and comprises decreasing the rate when the est
tranguHEdt HBI8E heReTiRAT @4 SE8eCh PABETIRAH U 114 BIBTIOBIRE noise
valapparatus is provided that includes at least one entity for transmitting
speech signals in a discontinuous transmission mode including
transmitting speech frames interspersed with frames including comfort
33. rosenpatarneid ebidustn ge noetiuni Foesctingatsselsin 132, entigfisis) dnotudleng 2

ratec'i'ﬁﬁ YAES WYL BEWLER %ﬁﬁr?( Qratlle FRLY U ndstoaf!rst
b%&%gt g ng t?P NS 2l AL ‘éb%

apparatus includés a second entity for selectively controlling a rate at
“0‘?ﬁﬁ‘ié’h’%ﬁé‘#rﬁr’ﬁé&Tﬁ‘é’“ﬁHﬂ&é&ﬁﬁfﬁ%ﬁ&?é’é‘%%?%ﬁé?@%‘%@ﬁ%ﬂéhﬁﬁﬁ@ét Is fower
thaslthénirdheoigeriside. of speech pauses based upon the estimated current

noise value.
34. A computer-readable storage medium according to claim 32, wherein receiving a
current signal-to-noise ratio or inverse signal-to-noise ratio comprises receivihg a current
signak-fo-noise ratio or inverse signal-to-noise ratio that has been estimated based upon

a long-term energy of active speech, and based upon a long-term energy of background
noise.

35. A computer-readable storage medium according to claim 32, wherein controlling a
rate comprises decreasing the rate when the estimated current noise value increases,
and comprises increasing the rate when the estimated current noise value decreases.

368. A computer-readabie storage medium according to claim 32, wherein controlling a

rate comprises increasing the raie when the estimated current noise value increases,

and comprises decreasing the rate when the estimated current noise vaiue decreases.
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