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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
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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 .
during AR ERREH é?iléﬁsmﬁ@ﬁ%ésrﬁigﬁ arly, o?r) g%(amr?ﬁem}égt e%lj; Sems
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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.



once per 8 frames (i.e. ever 160 milliseconds), for a CN parameter update

rate of about six times per second. This low transmission rate cannot
accurately represent the spectral and temporal characteristics of the
background noise and, therefore, some degradation in the quality of
backgrewnghiHas s @Naﬁﬁaﬁsﬂﬁywma%?ﬁdw%%% HANFHUSIOR fixed
rate, however, reduces the benefit of DTX in reducing the overall
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apparatus. comprising a processor and a memory stori;\é executable
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transmission in a discontinuous transmission mode includin
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estimated current noise value, wherein receiving an estimated current
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comprising: at least gne means for preparing speech signals for o
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n%zefdaé%?eters during periods of speech pauses, the at least one
SPEREAAL ComBAGMG SSirst means for receiving an estimated current noise

value, wherein receiving an estimated current noise value comprises

receiving a current si -2 0-0oise ratjo or.inve ignal-to-noise ratio;

and a second means%@@gﬁégﬁngﬁgfgg Eﬁ%ﬁ?ﬁm@ frames including

comfant moiSsspaspaueters ke trassmitiededtcing theqdriopsvodapeechpparatus
CO{%%a%uses based upon the estimated. current noise valu%. I([}a thuigl

: aspect of
FISiig @ processor and a memory storing executable mstructions that gf sponse to
present Invention, there 18 providedran apparatis. comprismg. At 1634
exemgigircjt configoressto preparehspepchrsignals for lranspridsion itha following:
discontinuous transmission mode including transmission of .speech frame? )
prepring speccisighals 101 TansmIsSsIon 1 a discontinuous transmissien mode mcluding
Intersperse rames including comfort noise parameters during
trapemodeof speashrgausesctheratripastdnevtircditoemprisinging ficstmfort noise
ircu ' ! v im rrent noise valye, wherein. th
pa%%gtlérgoygl%re%ﬁ%c[e% %%%ac%e%tuseggez‘gc%'il\tfllg%%ﬁ QR EnAged Tulent %Imste evalue’
Irst circuit bethg configured to receive an estintated current noise value
wlincludes deing vonfigueéd touressive iaccuatent sigpaddo modsangtiocarrent signal-
to- I ESGtio 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.

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-
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signal-to-noise ratio; and a second circuit configured to control 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 fourth aspect of the present invention, there is provided
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frames during speech transmission, the transmitter being configured to
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of BRisenpRameiessdUinoResREsfsRaRGh RBksaswherein the
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In a fifth. aspect of the present invention, there is provided a method
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with frames including comfort noise parameters during periods of speech
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bagidwipieh e framesdinsiugdingocamitaric. noise parameters are transmitted
durin9 theferiﬁds of sg%gchﬁ?auses based upon the estimated current
epa

noise'Vafud? WHe AR BrePahiy B5edtn SiRaen 108ty B hnatBgapparatus
confi@isingent neisesvalue anchGoniedlling araiamare gREoimadmysatiuring speech

apparatus comprising a ,processqr and.a memory storing executable
D AL PAL b B O b HE b HEcer g terspersed
wigippianatss techtdeestepatformuifiecprepanogSpeRen signRalsds refeing Rhauses,
estimated 1;curren%tgoise vall%e ng controllin%’}a rate. In a si>geh aspect of
Sent iHvEAicn, thePl '8 Brovitied d a8 errsSBHBl tbtbgdhe frames

a
Wtﬁgirﬁresen ihven 1§'P
inciuddipmitaving oompoier-reasablerpragram cheeppadibns Storesthergises, the
traﬂ%%;[i. err%s3 onse [;[%:) exeé:uttion b}/ g pfocessor cause an ap aratus to ﬁt ,
At perforny the Tofiowing” Hré rgriﬁ[éesf?é%&g A BPiraRsissh g the
spalistontimuniss dramsmissipormadeinohacidgedransmission.afuspeseh wherein the

frameds interf}persed ith frames includin%Hcomfca)gt noise parameters

estinated curren HOESE valle CONDRSES 2 Crrent sienal-to-norse rabia or inverse signal-

uring periods of speech pauses; receivi
to-vals@yatidherein receiving an estimated current noise value comprises
rece Il}ng ﬁfﬁauerlg%)ggtsg)qr%ﬁflfpresent 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
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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. In view of the foregoing background, exemplary embodiments
cuftthegiresentidniRinienBIAHIde andmrroveraysten) andmeied l0smprising a

adaptive transmission of comfort noise (CN) parameters. such as in
PSR PR AR PREITYSTST AR FES TR e tonibasAgissRanasd iR ecution by
thdsprekenessagrs hringpriefiad 4o hereiRassiRramesWihont 195se@f signais,

re:Ci%enerality . In accordance with exemplary embodiments of the present
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otherhisessaleatively ofenirpHadidaseshPRNREATEEHLIRISE Y_MESFReadable
as the cflﬁrren speech-to-background noise (or signal-to-noise) ratio
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o Bver r5,1 0fra{mgsg to ther%Py achieve a signjficant reduction in average

Jats rate at the €6St SFEHN ST &ﬂﬁiﬂ?&t@?&gﬂm BFRhEHEFH R drames
indt@owdENR (egse gtonhelaw 20 dB)sthieciXdDTn ¢as heieanigureddr pauses

transmit .. SID frames with a higher frequency (e.g., every 12 frames) so
bay %atu the E%err?fgglr %‘ggu%eﬁlw%?ﬁisgg Ytural as possible. According to one

aspedt ofiexeoiplaryferbodinienigeiihe, praseplkinyemion @bn@RFREUS esent

BRIy GEA e ncludes gt eastone ety or vanamitng speech gl

ina . diScontinuous ransmission modeiH
nofsanie€dinterspersed witth franiesSitaliodindysatptort (RIBe priaBREtENs (Bihmeter

AR, fram 2\;1 ri riods of speech pauses. ]éhe entit(i fg? clude a first
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of ggn@ealﬁg}. éﬂammlgl&ime: ﬁmﬁmﬁﬁmpﬁay berbBddiptedtiaésinatsca uteition, the

Signal-ta-noisgyratio (SNR) o inverse SNR based upon a long-term o
e nergy of actlve%%égéh?%nJ nasénéif%lﬁgﬁila%nagae‘?ﬁdeﬂérﬁ gpvise sclectively
Com@m%m. aé\lgurffat‘ rﬂmmmegmlélﬁsﬁemﬁwm&mbEp_é&&pt@daﬁ@kground

stimatg the current signal-tesnpise ratio based, upon a function ofa . .

Irmﬁ)_n -terrmi energ?/g(i)sfggc%gg \ggll(\r:?eﬁégﬁl:éhé and réi’lo(‘[l;\%l-?grr%p SHEIY 8f the mobile
teripaioig ro tardh eiseitmd badsesl upoita moivegtivedactotsapplieit tofthetimating the
cwf}éﬂ?%ﬂm 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



In addition to the first entity, the apparatus in example embodiments
includes a second entity (e.g., TX-DTX) for selectively controlling a rate at
which the frames including comfort noise parameters are transmitted
during the periods of speech pauses based upon the estimated current
framossevaludowor Exgmple; (leezseoenyd Ehtitymeay be tiadeptedboeve a significant
reaSEIESHEly contrgl ihe.1ats By vaning d16 e heuasn Amnimum VAR oer
at” corresponds to a first noise value and a maximum vatue tha
harchrespond & secand oise Yakid)thixt iXoWektlan tee finstonoidao transmit
ue_ (or higher, than. the first noise value. in, alternative instanges). The , _ .
S o S B N SR R L bR noise
rentecseasiwigtieyamwswiien the estimated current noise value, such as the
estimaled AR, 1BcIeRses: And by nereasingdfieple W hen e esHmaiAdh, an
current noise value decreases. Alternative , In other instances, such as
appateéns thepastidwdidu tirrbricnciskEasloee cottiprisesarastimatddnvergeals in a
distRudf s%?ﬁ%%ﬂﬂs%; Lﬁ%@é’ i%‘élé&*ﬁxgtggnt&ﬁ%ﬁ%%“é’fé&é% %‘i’&?ésﬂ?ﬁeﬁ%g%ﬁ&i with
increasing the rate when the estimated current roise -3 value increases,
framad iy lddreasimdptihevate panendtes dstimaién dumen) dogegvatuimds of speech
re@ses, N icularly: i ple embad the d entiviyy sor
P S e oy 2 i eas SNAD) for
estietentimenadriueast yidise Malwasople. thatfite trifiesimnchsdidaptohifoestimate
' N%R%h'-' A ied af e calesaied. INieryal, Taldhe. v of
8 rgjf%%eg urin% a%ﬁioﬁl gmct vity, the Ssecond lie%\rclgtliety ﬁ{ay l:E)le fu h.erm SRy 0
aclagapredcio datbriind vihether thegelsanofaerruldidddhmnmichasibeerso, for
exdf ?Qﬁﬁie ﬁ[flsq e ﬁ[%ﬁmé%%gaﬁé%t%w%&ﬂn%%ﬁ%{?%ﬁ Bgﬁ%ﬁ}%tﬁ@s'é }Qﬁo based
end of the calculated interval "has been reached. Otherwise, if the end of
upenchfcarited dheloagHashortaEm reseredotned spevhcredtinjomejeha energy of
badRHIRA 1R (ECRIVEHURCHRRR Liansmilaftame, inalicipgeamigst noise

parameters, such as if a detected background noise-level variation
exceddlsddiftaximilin ariaiony AbediRingfesotheranain s kibatindngiides a

sec%ﬂ‘%IRYSS%E‘Q[‘V?KIE@TX}’qg}o?ée%ﬂ%ﬁpwﬁﬁiﬁ’i_rg?%ra}ﬁ%e%‘%%ﬁE@Eﬁe frames

~ provided. As indicated above and explained below, apparatuses,
INGHEIRS S BAY (COMSURST IR EFArATProtiimitsHekwing dby BaiBvldinieritecsh pauses

badb@ prESent invention may-solgdhe ppblegsidentifiedly prokd entit]\/\l may be
techniques and may provide additional benefits. BRIEF DESCRIPTIO

adgyred MEORAVEANGS A WS HURTTEssikE thihainhehtionn A gonam value that

cotREIPSAETRrangRMIbREW NG MAHS 1AARE AT ABRANHAILIANNGR WhiENecond
are not necessarily drawn to scale, and
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



wherein: FIG. | 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
valppeEHEd e rtith MICIRAFG AN IBRe ABIWEKL DB LB HNSIRECISEE tBle PSRV alue
dedd&iw@rk and a data network; FIG. 3 is a schematic block diagram of a

mobile terminal according to one exemplary embodiment of the present

inven[{j_ﬁrﬂé b‘:lix]t:llc@lla‘fg{s, %f%ﬁmaéﬁ&%ﬂéﬁ%%%@oﬁkppﬁﬁgé | adapted to

operating in accordance with a discontinuous transmission (DTX)
calgadpinianaTanEd (ding:ts EemishPyemBRiinehes Rl srasant IaventBHe such
tha@ Ml tGnRds AR AL MR ANAG VAHONS BIEPS-N R MR ft the calculated

~adaptively 5 transmitting comfort noise parameters in accordance with one
inteSvah pidinyhsnitsoewtngs thieprssehimvertisn D STeamEpntity may be further

ad PR GR RIIAN ORI INVENT QN Tha AIeseNt VRRNaRNBREWIkBged. and

escribed more fully hereinafter with reference to the accompanying
trapyEiAdET Witk B fevrdaTe B EsURHERS efthet eIl 8hifh afeudpisdierval

hasThUSNEAHAN MAY-HRWEYele RECHTRONIRA I MaRY AHleIRNE o BRI AREChed, the
should not be construed as limited to the embodiments set forth herein;

SCRRASIHEBE B b SERRTEA LY AFEITE\HHEHTSH toatimnistiBale Wausng comfort

noiforenghand complete;andamilfully eepyeyute serpalkinednyestion eds a
those skilled in the art. Like numbers refer to like elements throughout. 15

MIPBRYARGHSHNG. 2, a functional illustration of a wireless communications

network crmfigutediinascardancavithrxamptan: gnbadimenisiof thethods and
present invention is provided. As shown in FIG. 2, the network of

COBRBIRDIRF)SEMIbIURABHES %6¢ tREOPIESbntBRISIFTheRRIEs Bpfhapikned below,
apiRrARal 186l asdcmebie1giRRRanE,lasbauld beupdssiaNthdiments of the

owever, that the mabile telephone illustrated and hereinafter 20 .
ProfeBEHSaLShBEININTstiate e ddypd s b Bl teritRiaus Rt Wonty provide

addensfl Fomrexemplary 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 dgscriliet for RIPOERS offexams Aotherdypes of mobile
termi%%ls, souch as port%blg %hi%ital astsistants PDAf)g{ E[%la%:jersf 25 trackjﬂg b
devict B3R ETRRTHERS dft SHHEN GBS GHUSTRL BTt Tereonce Mllhow be
maRmmuhicationspanying 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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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 -5 be utilized in
conjunctidfwitls a fraxdetynel olibvdr dipplioatidns phdthe tethe milyigating in
communications Indusiriasand guiRie.ofbine magliammunicalans .
industries. As shown, a mobile terminal 10 Includes an antenna
trexsdpbey t@boditmantmittihe pnederd deivinigesigmads in accordance with a
number E?[[@.'@%ear‘h‘év%%f]%%ﬁxﬁ&g @%ﬁ%ﬂ'%”&gﬁsh[”%“ MRS adaptively
particularly, for example, the mo ile terminal can inclide an antenna
tramsslndéinfordnafoshuitisgsigmatsets andrecdinirgvsitnals fromplabasmbodiment
Sié[)% &gb@gg&é&t%@&é@@ 14 in one or more of a cellular network, personal
communication services (PCS) network and the like. The base station is a
part of a cellular network that includes a mobile switching center (MSC)

16 and other unitﬁé,g r@gﬁ %ﬁ%@ﬂ?ﬁﬁ}wwﬁ Wﬁgp@ MSC is

capable of routing ca messages to and from th ma ile terminal
when thd hegbitects imsalinmaking bd desceibinreais{uhydmsaabigovith

Conprols 106, TR %ﬂg%@ggﬁﬁﬁ% Q and, from the.moblle terminals o e

when tﬁe termlné?frls regis with the cellular network, and controls the

fomwandion ¢ mhessagebifointe ieobiaxehatirryan hentndieditessmgelifErent
(0t ShAWMfsill Re-appresiatediny these skiked.n ke %Hﬁrlferﬁin;

c

czﬁﬁasr network may also be referred to as a Public Land Mobile Networ
(Pruttaen) thescatpilivinni8ae capaistedsiophavitinglesiasunioal @ﬁéhﬁ_rough and
ACCAIBRICSM iR UMD AKIPLeO L6l WY GORUNIGANRLL BTNIHESe art
In this regard, the PLMN is capable of operating in accordance with any

oflakeuribdesfiifst-ehr afionqiahrongdesénd-generation (26), 2.5G
and/or thirckgENE3IeR(3C) AMMUHAICAHRN ARSNDIAHESARI/QS ARt &ions

number of other cellular communication techniques capable of operating

innstaorl anod svitddmprsdndants vidhexsraBERY ipRAbRtsRe TS O ks hisrent
the RIMN ¢anb6 &apaklespl apetaling. in accordanse With GaM{EiRibakiments

System for Mobile Communication), 1S-136 (Time Domain Multiple Access
25Ty S8 05 tede i misavriie pEeEed LG BIaLs cdnpibisdelephone. 1t

ERGR(Fhhancsd Rata GaM Bavirenmeicanuphiieation oenitBsreinafter
Additionally or alternatively, the PLMN can_be capable of OE erating in

acksrabagds e Sl BisHidre: ehranh EEF 9EWiRilE e BERMIATCHRIBY benefit from

technigues, SHakh amiigh e Pprkehaale RPN CORBIBRICAIIAN not be taken

techniques including, for example, a IXEV-DO . ,
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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30 (TIA/EIA/IS-856) and/or 1XEV-DV. Further, for example, the PLMN can
be capable -6 of operating in accordance with GPRS (General Radio
Packet Service), GPRS-based (e.g., Universal Mobile
Telecommunications System - UMTS) techniques or the like. The MSC

16, and thus the PLMN 18, can be coupled to a Public Switched _
TIePHbREINR ABIROGEST R DA tristet ahnthiy apolpratiansohiethoindhsramobile
typisativuAcai B4 Aliysef cireitsndiabed dixad SBIR AN AR SHRM@Mdustries,

wireline and/or wireless telephones. The PSTN is capable of providing

audio comritieivaLdROR SdeBraRH W ryBratisuRioEsAEmTEigntor

teaRniguesnE 9F £ RAIPIRE B RE TNNAYRREEAIS I ACRAIAANTCE MIBnt wireless
Time Division Multiplexing (TDM) techniques, such as 64 Kbps (CCIT),

arf@BPYHsateB de MdthARtidFO(P eV telrkigfe s XstHeadsenebs terminal can
(ANSGHad nThe:RiMARt 8 da thaMBmildlandthe BSAN ROLANPGenals from a

coupled to, electrically connected to, or otherwise in electrical

cOMAPREHICSEBASG/IAO P ABRA it ar ieRork A<isthtiss i womkemsysonal
PraipaalidRinaiwaik24 (Mihgreas the Rl @nd theRastNGanR a part of a

directly coupled to the IP network, in one embodiment the PLMN and )
PSH R HEREEiRAEHISE%S tReDIE SellifdiRbyriepedie d4iatihydar nits
(G 2R Jheall metwerk M AyHRe &OURIE BAS ORCAPABRIBS routing calls and
packet-switched fixed terminals 28. Additionally, the IP network may be

couptstess ShangrirBrahgmabus tgrpinal pBr B isoergupalds making and
depvcasigpehias atemiahld nmebe auRipdaddinthis iIReREt® and from the
terminal can be coupled to the AP in any of a number of different :

maels feguna svha e faHRER i Re g TEHEIoNE: IR AP PRE)

teebhieslg tROrsHck @ Mifaless doeakar i ARG KLWLAND (g fiTEEmessage
802.11), Bluetooth and/or. ultrawideband %iWB) f[egmigues Refer_ﬁnce
ndiUFAIR? tsheNE 3 ASAIGH R RRIRSAL IBLKRGTAHES Rt

tefpinakl Githailvoslddieneditérasm exemplanEmbbikmenisof (e onEsast
invention, The mobile termin Iin%udes.garious means for gerformin one h
or more 25unctibnd fhl S CU TSP e BTN B RAESBIL ALS G g Witha
prasaienyeninne ninallidingcthasaimeareopatituiatiyss Howi ereg ddsdibRPOMN is
herein, |t should be understood, however, that the mobile.terminal ma .
R 5 A RBET PR ARG AT ST DL P AT Rk R aTIoN (163,
withouihdlepacting i (hoihe. Sgidhafd siapgeoktthimpl@sonvimventiontidMore
parti%iularl , for exam Ie,fas sh%wn(ign FIG. 3’I}hF mobile 3(3 f[%”?]i'{'ee};lh%?nues
indfifg8'4Hr et 320 BBV 4 AR S MEANE LR Ee 8 proceseor.
copipaliés 36opethtniike, ibairpravidesisignbisiimeansd o€ deivesssignale:from. For

th%)Zample, the PLMN can be capable of operating in accordance with GSM (Global

e cellaiar

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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transmitter and receiver, respectively. These signals include signaling

information in accordance with the air interface standard of the applicable
cellular system, and. also user speech and/or user generated data. In this
regard, the mobile terminal can be capable of operating with one or more
air interface standards, communication 5 protocols, modulation types, and

abcassaped) MersdsarscidhitRe tomisddiarinl caativepapableldis-based
&E_’%r.?tiﬂ&’vi&e%‘?‘fﬂ()%@%l@%xﬁﬁ)ﬁﬁﬁ&i@ﬂ?ﬁ%‘%&ﬁm ShFESPRLANGIRS or the like.

ird-generation communication protocols or the like. For example, the

mobile TaeNREF Hayird bap disid MY didtivg e secptadiee Rigic Switched

3@&%‘%9@@%@&% (BSINYIBEST, GRNMUNCRHRANATRBROIS I 21y pically, a
(TDMA), GSM, and'1S-95 (CDMA), and 10 third generation protocals like
PRELDOEHE BB dhntd FamewbaAdsANIRS WIKeARIEOY! a5 Wikdleas

TAGRoMQPie lepRingls mpyalser B?&%ﬁhf%?éﬂ&ﬁe&ﬁﬁﬁhm&&foﬁﬁiﬁa accordance

invention, as should dual or higher mode phones (e.g., digital/analog or

TOMAIE DRramd P pHEHESR ferhningsrstdon thape Sontrofdt mey operate in
includes,taegircwiine isayked fahdnimpleTeninadbe.anadio and 1gis Kops

functions of the mobile terminal 10. For example, the controller may be

déraphseadpa e signdogrdeiendP Hdlidechniisoprsdesstr fdiidé NSD)-

and varigysianaiog io digiil sesveristsHigitalderanalesannvsiisea.@nd
other support circuits. The control and signal processing functions of the

ralssiacehinarcareddRo eRRIBCHRIN RIS HSGrRBIALS Y B fHFket
resREREY S GARARIINEE 21N RALcrrtialrsbug B sRiReludes haereas the PLMN

functionality to convolutionally encode and interleave. message and data

ek ths Mol sBhankdcrdn saiaidiio tt Hepeite tofroNe cRRIERIdE®
the fuRclRNAlNC APNGHRIE.AH & QiITAr e SREWAR QG BINBspIG R WEys

stored in memory. The mobile terminal 10 also comprises a user in,terfag?_
ed fixed

incTiling 225 1dsreriiBivak eaFp GO WHIEHEAREF SBMPHRR gy tch

NUEHARRRNS 4 A RIiSRARY Afle aMdcBrdsR A HolbtRiiacEabhefvhicheatereless
coupled to the controller 36, The user input interface, which allows the

rABHSiRS RORtnE Foetibith WA Aot St isE &5 BY A nl bRt Bf Gevkles In

alleyinentheneqbilitpiminaldeseprivecdatassuelnag efayRatedos different
touch display (riot shown) or other input device. In e bodimeg%%&ﬁtgg%%ique

ATRRREI SRS RAFSSH AT I B ORORVESTGHAP ATHRATIEY

relaiedskeysits canetothewkayswsedNproperaliyshe mpbilederotinald/or
-8 The mabile terminal 10 can also include memory, such as a subscriber

it dRTeadiIE 8RN B i Hovable user identity module (R-UIM) or
the like, mdfiebnce 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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typically stores information elements related to a mobile subscriber. In
addition to the SIM, the mobile terminal 10 can include other memory. In

this regard, the mobile 5 terminal can include volatile memory 50, such as
volatile Random Access Memory (RAM) including a cache area for the
temporary storage of data. The mobile terminal can also include other
trensvolati endepoiveb 2esphidtydan beesmbadalsdnghelesigrajingeinformation in

a%%%aé?é%-JB&H@QW&J@?&@@&%@%%zﬁgqﬁmﬂw@mﬂﬁw%@m, and also

comprise an EEPROM, flash memory or the like. The memories can store

angr obeenlumiséprofst0 gsiedts S tiatforhahnt eaer dtie madile b apHaahenbe
:ﬁ%ﬁmg'otPJéQPASHE%WSnJ%’PQH%Saﬁf ihe-mebie sanuminaloFatexamsle.

memories can’include an identifier, such as an international mobile

@quﬁm@mqén!mﬁ@atmegmed)@@@@, tysapsaldvéost Q?ﬁaﬂ@@ﬂﬁéﬁﬁfg}ﬁgi{ﬁéﬁrmimf
%ﬁ%ﬁgg égéﬁjyﬁa(lf%kigﬁﬁﬁgtﬂi%g@&gé%;ﬁb%r? %@'@nﬁm@?@f'méﬁ%cond and/or

er include an‘infrared transceiver 54 or 15 another local data transfer
deivibe s tHitteamsamisalionaradosss antrelisptaiing ¢ romicothsmobile

SYISET SHEDAS VIR 00 P60k A B3 rd Rk ShAtING0f fipta Rz el %)

the remote’sharing of data, can also be provided accordinr?éo a number

of iifferernnteiigiien PREPlaiTic GHEINGBile Eaihinatiry Gl dhend
gh@:’égxg%gg%nf'}ﬁg{b%@’lfﬁ@ﬁ%@*y@ﬁ‘é)%&%?@{ﬁgmhmg gatawitand AMPS
|

requency 20 transceivers, and may thereby function as WLAN

ANIBIRBARSinElifac 8468 desbiibéermerbiinAy it REN b rafeatRAsRne of
t&%ﬁ%@i&%@%ﬂbm&mﬁ@&%@%&ﬁ Blugtoath:brapdwiriess or

tec gy developed by the Bluetooth Special Interest Group. Reference
i RORA o] b Ty e phigiRh- illustrates a functional block diagram 25 of

the mohyjletermina) JORRaIRIING IR AcFIEARRRIVI I adliserAtingaUEd for
transmission (DTX) technique, in accordance with exempla

r ~
emblseneiig @Ftﬁéﬁb}éﬁéﬁ?&*ﬁx@ﬁ%iﬂ%@%ﬂ%ﬁ%?‘ﬂlﬁﬂé%%%ﬁé’ y5or example,

CRRVRHR ANARANSHC SAMRGHte ANERIeC G sigPrboshichdsvatp etk topgocessor
speech encoder 58. The speech encoder cargfé out BBEFCh enco%insg tod Other.
RyiRS: PAKEVSTIRRS A8 HPE thAHREN SROYEERS he Bt ihara'ggssay 4l an

PalgmoRterR et anR tansterRd dReall rd2dXinpoResson 60! THeenokild Totminal
processor, in turn, forwards the speech_frameEeveréitime in the np_rgsgl The
tReRsioR PRBHE o heR-IRERSS 6F iReiel RS SR IOLERE By e
MG ARNeNE. SO SRRSPE BRITRIc LR Bagkgsauoithaiatly Ehecsigemchinterleave
frames are transmitted to a radig unit 62, which com%ris, S a franscei

h

A OB BN AR S PRATLABNFPOTISPBy B TREnG pathhg:
ragip Rtk ansenits 4he spepehiftamesasadadivvee penayuplinkisigmely 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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5 over the radio interface to a BS 14, AP 30 or the like. 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
microphgone 42 to determine whether the signal produced by the

micropHee P b iRpREed Lhewer!ao r s a5 agrsiry #oisabagiber identity

defingd (n1acrasdane@WiiBIESY: CRNMYNGATIRN (rechnigueshdanexampie,
the VAD more particularly analyzes the energy and spectral changes of

PEIERN AT BISHIIRE K e s B prs e Blasa 1 0pin Stdeigsid g ey to the
SeREraemabVAR Mgavhpem siriRdedigriemwhstherthaisignal dnalddrsbile
speech (VAD = 1) or mere background noise (VAD = 0). When the VAD
frigoderARe uda y o e srrie o A%IR Pe Gt EmRAsiogistseriiddaaory

RAS) SRS Nbec e RsN NG sidapthatyisdha:d XrBIX PrecasseildR minal
(Transmit DTX) transmits normal speech frames. When the VAD flag is

(B ao(RBdeoythsh R8-SR RAATN BT T Bhishrandnt bsdisadas may

Besstipteniiamesibat naludedaiermatian o thedpckoravnfhrisedehprise an
c;&ogr?,fort noise (CN) to be generated on the receiving side. 20 When the

&1 the XFROTHAR Bh Ah B 6 m i Ry Q6B &G 48t Ol geber of

wiresse sFeathiiseiertadinibe SjonalnibeilbXeRIiN6 & switehasfram
transmitting encoded speech frames delivered by the speech_encaoder 58

SRR S SR M BB i S HIRABES Sftriirage an
igenireet fondalsuating thei patameiesionthe hackgroladaoiseiA) SBde,

(speech) flag in the. contro] bits of the, 25 frames delivered hy th -DTX
ﬁ?mﬁfﬁa%‘gwﬂﬂﬁgé ‘@%8&8&8&?e%%‘?‘éé‘“ﬁaﬁéinﬁﬁéla %?éﬁqﬁ’%ﬁﬁﬁéﬁ sa
normal Bpeaaibflama (DD ondGiktfrariedSRrfartiarmdieivaitelor

SRR A I T2 AL S R T DT from

prhcegsnic6o)stohtinues genarating SIDsB8Mah cohdaiming deiseas well as the
informatjon.to the 30 radio unit while the,VAD flag is not set, an t.{efradio
{ i Shasiin

(FRESHRTIES 15 Rhare et e pAmal et B 8 ahasdiG e

naiseiparanieiessanphettecabiing sideilal sl vaciods instanoesgthelse

b frames thet update the 1gjse nprameters, may be referted; (o g,

COTRIGH RolSe upJaflng (%{h ramea. Whehthe vADGA95ter'qetects’

spesctivinamutdepar dmeter swikthe spedthidhcoder S8 ANevARcetsstHescribed
AD flag to.thereby direct th Té- .TX processor to restart ontg‘u{ous

Ve A i T A PR R B R B e

dganeratdstSiDiframbsyepriesdnting thel bpokdrotmed3 luctooth 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.
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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 processor may select
as the noise parameters those parameters from the normal speech
peganiietarstthvat pravidesipfaimatibrahithé:levetantepectroprisfsthgeech or
background noise. Mean, values corresponding to th ration.of a. :
B RO e SRR B MRS AT Wi ik St e hich
Eashpspeechfnamerenayd chatalreacoorpesponding funiiers ot paredietdhs radio
fror ich g .value in comman 15 coyresponding to the.dur E‘B 9 IRQ € nal
bl A HEL B BRS80S
teansmhifted toitherfadicopalit ih4S K fR8ime thin like. manner described
above. Jnstead of transmitting all of the parameters otherwise transmitted
when th ?/B\’B%@f &cer{lélc Eéfsi%%g%%g %Oonr‘;%%no? ﬁé’z‘é? éparamet%rs may be
replaaesdwithsmiBlE beds:viisrd4nciidingleremdri ntvarbiné ity etle HIEX mode, a
e other.unnecessar rameters ma (v cﬂﬁg&% ﬁ,vlzﬁlfég 1
RO A A0S CeTs] SETbR e i SRS e Al Fophone
rezeivésantaciofrabiectheysigoainink sigh aly(ihel odingrivelmidliekofraisrs) speech
from a ES 14, AP 30 or the like. The It sepaiatesipedawnlink;
PARE o 5038wﬁﬁhsf‘si§%g%3%%lé%ghest & downlink frame toa
RGBTt doessembl: (RecéMd DFX)haicisl 2dyresponsithe fotetiss and spectral
discontinuous transmission gn the receiving sidepln case the. maRies e VvAD
tgﬁ%rh%g? %ﬁin%ﬁégﬁl%{:])rg r(éergsb izﬁs?ogrlllmo e, the RX-DT Op‘ro%:ess%% ’
fonnardss the sdzdiveddpeeshfrandesitos absdesiigedsaeisgudtsispcech (VAD
caies ot shegen decoding. & M6 LageiNeHl AR APEIRD = 1), the
sp 8h5|gna is‘Converted at speaker 38 into an acoustic signal. In
chsetibe tabiledgronsiblddindisedDiumedesiBiRIDTR By Frasaudss side,
P53 >%R %-EW%&@%%M%Y?FQH%JM YRILIR A RUDRRAIEEtarBRkes.
manne’rs,etyplcally depending on whether the downlink frame includes a

n®fheal thd ‘S’p}d@é}mgmg@pt@(@@fr&}q@q ﬁ%@h@b@?ﬂ@{ﬁéﬁ RX-DER é}gﬁsmits

g@jﬁ{@ é’ntc%el%%%&fﬁ%}ﬁoﬁa%%%ﬂd{ pendhe SR Aasetibs Hamerivbenithsise for

g Is set , the RX- DTX forwards the speech frames to the
speadhr tecod 66NV Hebethenspigh g idhiotesat Vg ), the RX-DTX shifts

into a state iy whigh it sithiervieliyars g SPrReahRgcede &6 srisgded that

speech frames generated based on the received comfort noise (CN)
paranieters sperdyisditipdtd BIheraaas, Bedmipldy< 49 s SRE
decoder«Ql.ohe )@@8‘%@%}{ HRAICRIGS ViR fis R oo dReedstingierating
m%gffén tlgrn{ r%zg Egnot shown) to provide a sigk%er;il di%%t_ly to the speaker 38.
TRERYGDIXaflray pp@ig@grm@ed nurber 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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parameters used in generating comfort noise every time it receives a new
SID frame. 10 The speech decoder decodes the speech frames including
"noise" by producing a signal that is converted by the speaker into

acoustic background noise similar to that occurring on the transmitting

side. The fluctuation between speech conveyed by the background noise
earthosinptetecsidnee, SVHidtamaytire vpdptanptemsanpoathettisterorbisreferred

thus avoided in the DTX m From the descriptions,of bile,

(e S i P () WA, MR RO AP ABE s spccch
theretamentsmetdheoibbitptecnimabdeay hd implamente theby Alh faer hereby
ariou ch as hardware and/or firmware, alone ang/or. rﬁdﬁg SP
TG N BRSO A e B, LR £ Rt Hoimes
tefminal can include one or more logic elements or entities for performing

various_ functi one 20 or. mare client ication ' .
oprectiEd PR GRS aan () G AL SRR AS A, 1 backaround
differentonannensvdrtitnispegdrdraines dgltvererhbntbe peeksintingptive 58 into SID
functions of the mobile terminal can ied n;an.i eIt o;
R oG e o e e A ags o
generawT caNiD) wittothe mdlnilentdriteitralina dreshriculadipr foraexaenshe, TX-
5 controller 36 of the mpbile terminal. ' integr he normal
A S o S AL S S YDy B (e norne
epeoplepaantepowdrit bsofidaieftuistarecavhildbre forterrearang b sgic
evel design into a,semiconductor circyi ' YiohRe etahesepod h
#%ar?%%a“én A Sericon TIﬁcvtac‘)i}1 eé%u Eé{rr%t@qir%gégégs%{?v%&éutools automaticallsfeeC
foatie:comdbctinstandricoste! cothponehtyoaademidaviupicBHiBusiRgY
30 well established rules of igg AS W huosHibraries of Rressiares
585%?1“%8%%?%}?&%%1) ggg for'agéﬁi%:onductor circuit 1has been

compipted;theordsultarntidesi§ithose 3pecalsfansay ared e rpadaiedorthate noise
g’%%fno&‘ssg%ﬁ%ﬁgn %r?aqg%&%ﬂléﬁa% 9% V&ﬂémg{ﬁ'% 919 BAMISQRAMCIAnner

rication facility or ™ or fabrication. As indicated in the background
sksstichpdabonvetisead DITxtsuHHigeel, ofi therpames ipel QHIRGESHgEmited

nojse (CN) PR RMSLEIS QB HARSIHIRM R T Rs Aninissacantalataged with

rate Iéurmg speech pauses, such as shown in FIG, 1. At low transmission
rais) hodveverd the dirtranant Raiedu R Y HAFAES IS GfitHeunoecessary

3%% rqg&%?ia%mcggg@% accyrately.rgpresented, leading to some

egradation in"the quality of background noise. Increasing, the

transmié¥icha atecineweiee, ohiy reabide wawndfh Be iHHbAhERTS ves @

t?z‘?d%vd?r%%;lcll%?%ﬁﬁmfaﬁﬁl&f aahandiSifianesndOrdacadingly, A 30
accordance wit

h exemplary embodiments of the present invention, _tfl(e )
or the like. The radio unit separates the downlink frame from the downlin 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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transmission rate of SID frames during speech pauses, periods of speech
inactivity or the like can be selectively controlled based upon a current
noise value, such as the current speech-to-background noise (or
signal-to-noise) ratio (SNR). As such, exemplary embodiments of the
present invention are capable of better realizing the 15 benefits of
reerdiiERe aiverd feltraes: rdndhin e easticbe H&M@ﬁf%& drgrranga dhg frame
Relerencelsonanemade ool i BaMWBIGlHSKRISS NREIQUR SISPS-IN)athe RX-

method of adaptively transmitting CN parameters (described without loss

BYIge ety o ety b fngiatdadin spaschalpresicnn Weorits Jonms set
BeRiaRy eRqsimentint he Presenhinkeatian MeheneindIRckR8:h

during speech transmission, the speech 20 encoder 58 of the mobile

gavaiisalbioperhed mreshAeEnes REBERRGDPAIGAAIR BrogaEREY syTHart noise
@NPBQ%H%%?S W:'ﬂ'@%}'@& R-64analyzesdhesg Bignalsnsuahl @G theoder

mariner explained above. As also explained above, based upaon the sign

: \ |
ANSSIYISC PRk Ge Hdth feSaPYALS ﬁ&&%ﬁwﬂw%@wbﬁ%@mﬁ (not

URORAYS ERWE@A sReaeh FRMBSWIRRIBANVAR flaadRoel VAR Lpdse the
shown in blocks 74 and 76. When 25 the VAD flag is not set, however, the

PRI TSIt ESITST P TOE bR ERISOFY TRAMBS thisCHKfideney SID frame.
i mALanReJhe Backgsoundspaiss farsanierhaaised(Sdy 1o/ peoducing a

generated on the receiving side. To transmit SID frames in accordance

wigad B &R RSN BIR SRS THRGRASSIR BRHTHOHAE VTS Bt o that

aeethenmabile amRdERIBACamEalouale of RHEIisehesimRiby the
SNR (6r inverse SNR), such as in any of a numbher of different manntgfr{ﬁj\,@tener

Ibreke ahioTaR, ABh BRI E FREx ARG ARG RPAB L SHSIEL R
A3HEXRIBRRRGna I 1T HasihRls) based upon the long-term energy of

active (voiced and unvoiced) speech (LTEaa,ve) or only active,voiced .
cpeochLoTE Vi AEBED AL BB LA RRaRGS o TS 3 and . it
hackaroungneie: ¢l Tkl de clanclissitdnatankensiiad/ Ay bamnplemented

estimate the SNR by first estimating the long-term energies, such as i
PO T O ARG T 0 Sh TR ISR 0t g tndfor under
RIS heMHREapoesiimptedha | ahgestivetergyhof thubibatkgrioahchn
noise from frames labeled by the VAD., as 'I};r%activ " (VAD

=0). | . ,
é&ﬁl(?ggt?lﬁﬁi@vﬂﬁecg}%{gs?m@qhg I%H&}-?é T per orrgnn Vatmazls Punculglms of one

nergy oFactive speec
flemramrsiahgirchasiastives (AR apbreAltesd ativalyyitivieMas can be

estimate the long-ferm energy. of active speech from only voicgd 10 . fs
SRV TS 1 SRR R VR Fidy By it s glements
tedhBrRRE G ehatichnuaic et fiasbits mﬁheaéhyrdmmwhéiehmgymm@
specch, More PaUCUIRLY. 9 S e AR R LR DB i

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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can estimate the long-term energy of the background noise or active

speech by directly averaging the energy of a certain number of frames
belonging to the same 15 activity class (i.e., inactive, active, etc.). To take

into account the possible evolutions of the level of those two signals,

however, the VAD may also implement a recursive approach. For a
lecussiudaeditmmbtiontniieddangt ierm, Eperg Y, Ihiddh, ¢y phedilostimmstibn transmitted
quations based on.the energy .of the cutrent frame FrameEnergy can be
Rt BB O Tl P aphay x
FrameBnengiic{led farttee etiengyiod eattineiframes:{tidven EREXCtarbnigues, SID

frame is inactive); and L TEvo = alpha x LTEvo.d + (1- alpha). x _. .
C RO P TP ey L e G BN g e
fram@disivaicetlitn eppimtiqnrs(ds, anch ) skadphairePlesénts @l dor gettigission

factor typically having a value, 25 between 0 and.1, which,may be fixed.or
AR B nety R S SRR MGG ey

exanpiecthedglupaiphacdaedbrgele stenkak-@r9¢afom imcieasinds vaise

level or decreasing speech leve| (slow adaptation), or as 0.¢ _ gy
R R ey oo s SRR RC S ) loc fhe benefi
estiiaten thédoing-teerovers gyuafractive ortvai€epespeests SLPEwanse or

30 LTEvoiged) and background noise (LTE; e), the, ) :
ST St R g R R U Rt Hcnion, the
respeatbseltongetef Bl Brikngies dasng 4rsaokvpansiiopkrzalswineable ipadd vity or
estimates the long-term eneray, of activ ec

B T e R B R e T T e e
(expeasspetih diBycBARMNY ncideoGRTEaxfisD) tare, (BB Je ) AS P BION

e e AR AR e D RS aIGE NS Q0L E AP BT NaleAHy the
speech, the can direct ypapp y a corrective factor to the SNR ]
astimitedfondpcisinthtvengg defmrasnerily uiduskbdetrimmus lagignakapality.

accorql gf%é%tvlr_lgcp EQ%&%I)O H@toequﬂ?tg %ﬁgﬂﬁimsﬁa]t&géggus steps in a method
o(LTE"afae ,aa,,,,e) - Delta, (4) 10 in equation (4), Delta represents

2 SMRptiedy TheDeitnSKN biasmiysidasetipedryitere Hisinplegrrality as
%fﬁgge L mannels, R LANE SX RN SI0IMEAL LEHR 18P hBodithent of
, value previously determined experimentally as the ratio between the

|omgptermtemeratoot vbice fraries! ertdsthalsing wnercdrisrgyisdetvihe speech

%I ﬁ%ﬁ:ar%gfgf SN S PDLX SN SIS 2 Bpbedg Rasddrschipian {rapi8duced
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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15 period of inactivity (VAD = 0), the TX-DTX (or another mobile terminal
entity) can adapt the rate of transmitting SID frames to the current SNR
value, such as by linearly varying the rate between a minimum value that
corresponds to a high SNR value (or low inverse SNR value), and a
maximum value that corresponds to a low SNR value (o\rPgi h.inverse dand
ENPreasRse ) S hi e b RS PR 1D AR ST RIS rg“e‘%?rﬁ’é"ﬁf) an
e brat vithaadiqh tire RlPotrame saretiansaifird (g a0y dnthieased upon
TX-DTX can adapt the interval SIDrtenaé to the current SNR Valueth?rVAD
drrdenistomaienrss pldarlieradasss odirmedutfei SN AR, e
%Bﬁ\e/ﬁ}ma@ﬁ%% ?l,&-rm;%ﬁ%@éeaﬂﬁatmgghe;_mgc}aﬁm%rggﬁh mighiesforany of a
example, the value o ,era can be linearly varied between

R AR SIBRRO R FRTFTRAE SRS fn e B A TR SRR VARS
(SNRLRWMe B amasBLD iTerBhvatua (TG dhatranree spenetbttp the
high SNR vaI_ueﬁSNRrir_qu More parti_c&!ar{y, r example tfgg SIDysapm
VAR aanime IR A RoTHe dFeRIETIRIG A e hEHb RSIRARITRIOE

-INT TN BINR (Pec SN R WSHR labe Y MG iENEY ABNRI (6)AHighbti vely,
IOW ~~5.: where INTMLN 5 SIDinte,val S, INT.MA%' Al;t}oul%h the values

I MIND SNRSERRINTMAsE-SHa SREEE RS BLLTT BRCSEIERAT SNy bF &
numker ¢f differantsmannetmdasone exemplarymhbodimestythbser to the
values can be selected as follows: INT,, fw =12 5 SNRIva%LffelO dEéh
IRPERERP Esh e fEamss (aRhrrelhahina %}e&g&%{, Pow the BitSi.erval
value isiadaniedita e cosrentoiii, Halle IthedTX DI 60dldicaiottien! cntity)
mobile terminal entity) can determ)j

t e, for the 10 frames during a peri f
ettt sttt et R S
S&i{%&h? framgihased aribe SiDivreivanvalter Mdrenparticldagingfor the same
example, for the frames during a period.of inactivity, the TX-DTX fi .
Pt e R TR
fisragsibas beenseaachadnas, showner thiodkg nnsthisaegaldrignhe recursive

number of frame periods that has 15 elapsed since t I Xypical estimati
tr"’éﬁ%ﬁﬁﬁédFt?fealé%‘t@Befrefﬁ%‘g%‘g%{}éﬁérﬁﬁgﬁ o?”enq%%?é ﬁ% Valte o coHmaton

tiS| RS Bastiod ¥rDFXrgg frdnsmitea riewrS | B frapicag stiovhs fxpressed as
block 88. In addition, the VAD 64 (or another mobile terminal entity) can

pEoa
LTE paciive = alpha x LTEacive + (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

-14-
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number of steps to detect fast and/or important variations of the
background noise 20 level, such as between SID intervals (e.g., when the
end of the current SID interval has not been reached) as shown in block
80. More particularly, for example, the VAD can detect fast and/or
important variations of the background noise level in accordance with the

{gllowingurenditionyAR:OlegioABrameknretgy) loddOriagacrgy of active speech,
grrrameEner ycassrD) > MAXENER_VAR, (7)_25 whe

PR GYE JeA e RS the BHErl BF I RRCETRPaidh the following

ittedhysdhen] SHPTX. Also in the preceding equation,
MAXENER 'AR represents the maximum_ energy variation, which may

have §W€bﬁ)€ﬂL?é‘b%*&(f‘)%%?’%ﬂ&ﬁﬁfﬁié?y, the energy measures in )

ennditiomé? hean bademiaced bysheirlengdesnyanengphenyntéraartsitepeech,
avoid lié)dating the CNG model on a | calized%n%(%%/ burst o
[

f the )
Bschvbuitt ABRSLY 8Pl a1 ARG AP RIEE it RS THIRRN G S nifitign e
()10 leginnfl JiEvdid, fenhRs1SIE) & MAXBNERWAR, (@) fdl¢ingin
(LTEmaa:;va) -16 where LTE,,,active LastSID represents the long-term
EAEYY of the last SID frame. Then, if condition (7) (or condition (8)) is

met, tReNAP-ca0. oliRGHDELTXPTRhe. IXWTX receiving direction) to(4)
transmit a new SID frame (see og{; 88). Qtherwise,..the current inactive
: - ot transmit'a new Sl rame, as

R HTRCANAT BT RO BB ol Pre SV 5 s oy

shrawnsibbleckiBtrds alsenshowin; Wwhen thenvADGh{ordthertnidbite is set to

terminal entity) detect fast and/or important. variation, the VAD. ¢ ut,

et S R e A

tRifesnergyrebibalwirent fmnde: Feapnebnengy gasfsicwniimiblsck 82.

Also, in those ins reby the TX-DTX 60 is grecte 119 10 trapsmi

a new §Iﬁ0%m‘é ,@ﬁﬁr%@%ﬁﬁ%%&%@n Mmitted ﬁscf%grﬂlg f ' b

heaIve BNBIaYBas sWAfoF-aNditi RT) Y &r (bF BiodotivecbdstStD iffelrentity) can

condition %ﬁ)) can, but neeg {, be reset to the enefay &IE]:e SHeRtyy Hineart

R tg?e{ %E’r%?ﬂf/{ngéigﬁ VI\r/f%O il’ﬁarﬁ?gé X As ?ﬁdéate(? above, the Y HneAry

T RTXBOr VAR G4 and rothenmobilkitehatinatraspanditios: pegfofi Rhealue (or
teps descri above for.each frame of an gncaded signal, .Bafaresiiat value

3B§r51?&638 gs"éaélr? i ﬁénﬁébrgﬁ%%a&%b%r of intesfnal va?@ables used

it hie AReancdidtithe i) DIDe miydiermitiaitod s foseyuaiegecrsrof the

R TS L T Ifechand INRGHYE FAMeF X -DTX can

L“ﬁ?(/‘gﬁse\éféﬁ]a\r? Ihki’é}%agleﬁ/éamgis/a et%rlﬁﬁge to a defatilt value (e.g., 0).

T nesdytaftisiastalDdrdmeurrent 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
(SNRow), and a maximum interval value (INTagux) that corresponds to a high SNR
value (SNRugx). Maore particularly, for example, the SIDpuervat value can be adapted
to the current SNR value as follows:

(INT, = INT, )<  SNR (1)~ SNR 0y, )

SN. RHIGH ~SN. me

SID,,... = INT, + (©)

[nterval
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20 FrameEnergyrasrmm (for condition (7)) or LTEinaerve_ LastSID (for
condition (8)) may be initialized to a default value (e.g., 0). Also, the SID
interval value SIDj"tetva] may 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 LTEvotced mLT tve,and
ehersadfantly: S1 25.the-INFrtiic VAR Mgy BEETWO ddtntefL 8 voicdd”

a%ngk@?g}}}\‘{{ec E{}%%Qé%@é%%%%ﬁmﬁ%%ﬁoﬂ&ﬁﬁf@&iﬂﬂﬁiﬁﬁd,@ arfstefault
value (e.g., 0). During operation, then, whenever ope of the estimation
egugtionseibedi2yus &@é&@ﬁ?ﬁf@“&%ﬁ%é%ﬁ‘gﬁfgﬁfi&wg ‘counter may be
incremented Wﬁnﬁ:ﬁcj:ordingly, the VAD may be configured to
suppress adaptaﬁ{on of the SID interval before both counters 30 have
reached a miﬁﬂﬁhwv’él%ct}é.g., 50). _ 17 To verify the improved efficiency
of exemplary mbgdl_mﬁpts of the present invention, consider
implementation of'the aforementioned embodiment of the present
invention in th&\&arPZ YMEB-WB (variable-rate multi-mode wideband)

speechy, cading frampeweik, Taklend samparesdhe perdanitage ofdamxent SNR
frames fl.e. frames that 5 would not be transm}::tft;i%?{tbi/ the TX-DTX 60) f@r.

maban bAoAd) VKFL B eAEsIaPoPALAFRIRR AR ) Sfb ramme
g%ﬂ%%@gﬁ?cﬁ\ 1 gusHY Beinacing: franemeand AR « W drcodet that instance
|

configure accordance with the afore&ention%g e Oglimen;tC Hﬂ? for
prasberviisesiiote VamaorT 0 g ket ENKR S HoPh ENR 10
IR DIR T 4R rRledais T bl 8%k O, THR8DK-Waiable fFxdetermine
56.90% 51.75% 8.21% Gain: +5.07% +2.80% I-0,33 Tagle. 1 As cande,

sBthe, dd ipd plerruring BREAbREY BB G HERE Wilke present invention,

10,8 T %R0 B aoByOligdiie fsanainitibwenirhmes Homagpdpbtidiat has

of Inactivity, with the percentage of f rir Increasi
SR s et B R

Gapahle o&fHther redueinging avaragedatanaieSiHmetuced et htock

ervals X . . .
to signal qual’fﬁ/was the decrease in transmitted frames during periods of

ifi8ctivity is coupled to an increase in SNR. 15 As explained above with
referenqg, i @XSMRIRTWADhpOiotenisicfthe biledentiralention, apeperform a

transmission rate of SID frames during speech [ foiReeCike
o st e e D o

SR} 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 logio (FrameEnergyrassin) > MAXengr vars (7}

where FrameEnergyrassip tepresents the energy of the last SID frame transmitied 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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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 20 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

inkersé SR Alsos il excpmepta tiketlongirissioncrae s tastare Srawsy
selectively.controlied based UpAN 2 GUITGAL RS LAINE HRIBIIINARIEX (the

R%ﬁ?’thec i?éogn )zag%ro?gg{%tﬁa%ﬁ)ﬁ@zfy measure, as such is well known to -

sl BKilleckinitipedBScitn ricstrehsimstanse's SHa fyee fregridoded¥od Hilgrise,
erate as.explained above.. -18 althoygh-gsilche apRsesiatediQngor SID

?F%FeugFméngﬁé‘rfﬁp gg{/levlasltsj%g I()jﬁven above may be accordingly modified.

Aihaeygh dneexemipdrg@mbodiment of the present invention has been

shown and described ahove, it,should be understaod thak actliva@anHldetects a

inactivé%p%%%%&%’k@lgn(\:ﬂ%%g%ed and/or encoded, and/or SID frag]mes

may-be/geiepatechin amtiohatheMber efndifis rasdhahnese Werene-term energy

gﬁgg‘ﬁfa%%mm tﬁgn&%g'kf‘ﬁﬂaig%etﬁé e BIeSERLIONRRHORrarlk BRameEnergy, as

VeZmbodiment; fof example, a complete "source encoder" may
biopasitibhed Batwekn, toemicroptrseaahaiebindeakio IR 68 fgdirected to

erforming the tions . s EX000 including
% nglr]%@ocfé?)sai%{;éﬁ%’ i%%f‘%%i%%ﬁ%ﬁ%mﬁ%umg active

dpeectEibesomee Encodditsan Tord thé Eradio dritt WA SAECRAMTLORES)) can,

R RULASEC TRME. DD I1R6UVG seamanis.oanbe Rihs! fandun in

tRE &G ‘Ehtdder can feed the fadio unit with one frame from time to time
Hdseld ®h the current SNR value, such as in the same manner explained

above. 1o is emRodimenhhoaaye be D @euiatan: HEbilpdaiain

rate adap%a{ﬂon, and 15 decision to send a new SID frame may all pe

aauitinplshiedibythe NG widsdaboTe Rirfrish diths ShAr PGS Stenal
aﬁgﬁ)%gsﬁorfste s:))(fé?f%gO0?%%99@@9&%,qo@@v&{%ﬁ%iﬁ%ﬁfﬂi@[hrﬁﬂ&ﬁﬁzﬂﬁes used

one or more llowing references, the contents of all gf_whichl;bei.r}gjm e
Heeyeby 18D porioe by FEfBrEhdB2 DRSCBHARLIEGRTS 9% ARRFR BB TX) Y672 P

Elglo k€ goﬁ%—'lé?t@ltgn@g)mf%%‘ag@ fﬁ%ﬂ@e@mﬂﬁ@egﬂmm may
Partnership Project, Technical Specifications Group Seriwcgfgaprd Sé/stem
, et'a

AspattirBebp T defeiigalipicsnber J028E 5Bt e AT Voice
?P%ﬁ?&ﬁééﬁg@ an-EwppeaRivita) Mebile, Radia systeniidBlabalition (8)) may
elecommurniications Conference 1989, and exhjhitian Comm}mi_ﬁ lons may

Tbcmaw:gzgewthéef@@oyae\ﬁ@(séy&?d,@E‘bé}?é%%}”‘iéé’é,“ﬁ et
Noy; 880 Eaees dLaAR vAite!:3). |
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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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 30
Controlled Rate Operation, 3rd Generation Partnership Project, Technical

-1.9 Spkcifizifiohs By SerlficienanaiSysmmnysariediumis githe present
i%@éh%%’n?&%@? ﬁé@%e(ﬁ&&gfﬁd&@ hi0PNe SXEMRlAN: AR IRE the present

present invention, the functions performed by one or more of the entities
oividieystetne SGHPASIMRMGBIle 1eabifrars 10:HoBe PEHEARBEREECD
ﬁggéﬁﬁ%ﬁr@uﬁ%%lhﬁﬂwgl@ andlerdis, 165 IERdingthese frames that

above, alone and/or under control of a computer program

proddetot Phérsampiiedrprdigram-produet Fép e ertmigesak O iRopd3 encoder
guﬁ'%ﬁ%'a?d%% mplany EIRRACIMERIEAf e PESF 8N hIVRRIGAHBS USRS AVMR -

b4

omputer-readable storage medium, such as the non-volatile storage

WEdimmden dsdtavesd inelsaiigrsniithdrs edersmenioprd srabedigerat of the

g%rﬁtg%[ﬁm%ﬁ%g%a\@ﬁggﬁ:qjﬁgnjputer instructions, embodied in the
omputer-readable storage medium. In this regard, FIG. 5 is a flowchart of

systems, npethods and program producis| according toJexemEIar

embodime[HdGF- thdpréden SR Hth DR WiNBeUHYER 150 tdtHich
block or stgprof terfiowehart, ard Combinziies Of bloCksggwipe flow¢hart,
15 can be mp?emen ed by yarious means, such as hardware, firmware,
and/or softivarealikcliitifig ofi6.88¥hore cafipiitdh prograbrdiiétructionk. As
will be appfeciatee-any-such-camputerpr gy instru :;jgg may be
loaded ont¢’d'Bomputer or cﬁlrl?'e(wﬁgr)ograrr%%?e)oapparatus' Le.,
hardware) to produce a machine, sughthai the instructions which execute
on the computer or other programmable apparatus create 20 means for

Implementing,the funtenssnecilisdinthedlewshakblockspassieptskntion,

These computer program instructions may also be stored in a

 domptitdt e caisrbieg iR HiieyE BompLEsrgedHigds of inactivity,

RIAG A RADIG PP BIFtS I TMACHNIB8ir Rk e NRa neeasschTinat the
instructions stored in the chputer-readable memo?rﬁ @ro%}?n ar E!:?n the
SRAAPIIA DO IRIEI § § e SR AR SR L QDHIER PR N ERE L B v ers

fnstion specifiedmiheillewcharihlockis) onsitgpésly Bhefeatapeter in

program instructions may also be loaded onto a cc; puter ?rccr)égeer.n SNR

drapansieth R SRR R Rl LS BropRIation Al StEps o be™

performgd anhih@&PavRytenRh ethiaeoeogragemahie appiardiusitt pfatiapecsent

a computer-implemented process such thatéhe, ods of
invention, the transmission rate of SID frames during speech pauses, periods 0
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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instructions which execute on the computer or other programmable
apparatus provide 30 steps for implementing the functions specified in the
flowchart block(s) or step(s). -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
ahblopdgramwilhbtraptioriednsforpedicrafite ttrecsydeifieddaneiigmsatipve
will also be upderstood. that one or more blocks or steps of the flowchart, 5

it 8(1?3% Jina }Icl)gli ‘?%%6%?%5 or steps in the flowchart, can be implemented

by specidthpughese hastpwhre-babedicomipuidhesystemsinttietiopdrfe prahshown
Shacilegiunctions of SERGGOTBRANONS aleneaifl RURRASAAUNAL be
and computer instructions. Based on the foregoing description, as read in
viewsifithendppemdededrandiey Jidu feanitsanonlbeheeapptae it rxtadomember of
SRmpies ol e vapnseiaind 98 SXREBiAAAARENE of AHARINE invention
transmitting comfort noise P(% arameters. Examples of the invention

finrthvex] tettadti to ahediodntf fadapavel treeomitviy sonmesrerisider (ONy be
pasmetersherein s meinad semprisesheclaRselrisfissining

IScontinuous  transmissio Ing at least one period of activity and at
lbastione plrisetofh imﬁqﬁ%ﬁ&@éﬁ’eéﬁjéﬂn@@mmmdcﬂ and VAD
T ission el B IRARSIInG.a3E 120 Ahleash RS Aojae DA e
at at [eAst one instance uring at least one period of inactivity; (2)
estimatifig-atbmeritanvidonalve i )t émmd%wrrﬁemanb@é@@ﬂem& on
YRODHNE SHIECHICIE; ﬁﬁ%%ew&%ga%@aqmﬁ PAAMREIEHSL 36m time to
transmitted at the calculated interval. Many modifications and other
dinisdtimé s e thaiewcTRIBrvaicarnl 16 Oipkne BABTSKINSAIHPeaRye. 1o
‘g tighdbiinveRice RerasIRKNGIREAMY afdbe ifedilsion, and
presented In the foregoing descriptions and the associated drawings.
Theisforey icisdio hevuhbR fssaasethbassentanisbebbrd i iitsgtader

the spesifiq, smbodimansfisclosedspad {arlanoaiisations ANMENLs the
embodiments are intended to be included within the S(E:)%pe of the

anpeadéaetdinms Didee dghssedimecrs Aihe o3k wing R fetpMsrailiceragtents of

e yeedil %&ﬁ%%@?e@é?%@&ﬁé%‘d%?%ﬁ%&%ﬁ and not for purposes of
limitation. -21 WHAT IS CLAIMED IS: 1. An ap

aratus comprising a
processofsant @Wéﬁﬁ%ﬂ@ﬁﬂ@”@@@&d@f&ﬁEﬂ”lﬁﬁf{)ﬁgntﬁ%ﬁ ﬁ%gﬁgRgSCh
tgexacyiinn by e POGRSaAH c AUAR AR BRRATtUSI RileastfetfriTidhe Group
sSl;?rv?f\:lglsnagid 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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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
SiepeafizativoisEaio T v 3BTy HR BRI A6k Lahdl LomtroilAty ehes
gﬁgy@ich the frames including comfort noise parameters are transmitted
uring the periods of speech pauses based upon the estimated current
noise Vet d1g 20 RRCAHISAE Wﬁ%m'ﬁ?ﬁtf?mﬁnt@cé‘ﬁﬁﬂﬁrﬁ

Urrenhsianalie-foiss: Lasiom Marsersigna-iernoisen atieheanpiisasrminal
ecelving acurrent signal-to-noise ratio or inverse signal-to-noise ratio

tHhtrivs isensnfesnathhyd BRSBHIDEH: SUSh AR A wAEr g) EPRbiTe Egeliciiding
and basediunpnaenddetmmensravaef agkerewadaaisac2Brdghm product,

apparatus according to claim 1, wherein receiving a current
SihnabrepHiss R PRI PIRTHSSO SRS HRLIINORE RIS rﬁﬁﬁé‘é’é‘?@é&ﬁﬁﬁﬁ’ By

CUKeRt signakigmgisasatinasinvrisensignalnnpaise ratinthas bag beaniium,
estimated based upon a function of a Ié()gﬁ?-term energy of active voiced

y .
spekeh BaaenoabtdeHeRgsg) G HEC wﬁavﬁméa?%ﬂa‘*%ﬁ&mﬁaﬁ%ddb‘e
Hestyedacin-aplieddr 406 funetion 29 duibiniappriaius, asdardinyitothe

laim 1, wherein controlling the rate comprises decreasing the rate when
thrnustisideed U erEnt ISR ¢8I increases, and comprises increasing the

rate whgniihe, gshimated cursenaRisaivalug, desieanemhod mdyrogram products
apparatus according to claim 1, wherein controllinq{the rat com rises

inevertirgiomserariannem AL Al CRRPEHT IS Be intreBsds, derstood
angk CeMises slegroasing: invaiawhen thalestnoatest tlsrkntindisdlowchart,

value decreases. 22 6. An apparatus accorti.it%? to cla'im 1, where

i
déﬂiitk&ﬁﬁ?gﬂmqig@i&grﬁg;igg%%?yﬁﬁd%ﬂb& e aadtor software

%‘gi’\ﬁéen a minimum value
thati GoRE SReNAs6ra fisipiaiseroatumandramanimamwiliive thpteciated, any

corresponds to a second noise value that.is Iﬁ%\ge%gaan the fir:

t noi
vEHER SIS RFpEATRUS SRS g igpqed o comrﬁut?tlr 0P Ger

wherein coritrolling the rate
COmpHsas AACAalingua infarrdhhasad prohithe estimatedwlr bt thoise

value, the frames including comfort noise parameters being tr ' N
e RS R e

inAclivity:theRersemy steretexenutaplei fisiructio botvabin fdopiisser wep(s)-

execution by the processor cause the apparatus,to further I%gg{épqt&% ble
foll F&%@‘“PH‘H%%P@EW\Q“%H’bctlﬁ%r}saiﬁaé[nzgsgﬁj 5 ca Eﬁa‘t?e% %ﬁte val has

begmipathatan direct a computer or other programumable apparatus to function in a
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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directing transmission a frame including comfort noise parameters if the
end of the calculated interval has been reached; or receiving direction to
prepare for transmission a frame including comfort noise parameters if
the end of a calculated interval has not been reached. 15 8. An apparatus
according to claim 7, wherein receiving direction comprises [iecelvin

directighCESBHIEH Pl Tks ABSTSRI A NI MO RE FroTURPEEY ST BFpof means
getsstedniackar oprd meisadayelyaiationaerseeds e axipevrariation.
209. An apparatus comprising: at least one m Vansgfxgr re aﬁ'n s%)(?fc(rf
PG HABATES BRORTATHIBESHERILIS AR %%‘r’h% inkititing
trapamissipnal speashramesdaterapaised witke sirdesomelpdiofthofidorthart,
noise parameters during periods of spe c%g%%uses, e.at Ifast one.

FESASDHIRBPRITY: e ARSI Flo %k BEdMRIARCAFER special

ed curre

PRISEsYAsaWRERRIR dRCeIBE Y sesimatechqurenhndisepeallied functions or
comprises receiving a current signal-tgg%gise ratio.or inverse

SRR PORIBTANS hePacil FIRRORS T & AR SAME LT P SR

the framesinshuging.earmiagt nsisetharamatetsiarddrans thitteth cutidgitheing
periods of speech pauses based upon the estié?a‘aed 30 Lpurrerlt N ,iose svstem
(anres 24 shouisPa IpRRATHS BB T IPISASE dhe Bl Cortigtred (6

iréuit configure
PAS PRI TRAREINSIgNRIs dafilinpwrishiaminse (dibhqntiamousdradhsmipkiont the

mode including transmission of speech frames interspersed with fram
ARSI BHARB SRS AAPSIBILTL A oBSTDY LPRScT aLSes e
BhraniRast ONR-sHaUkeapPKigiogmpfises diecsitieonti glrefiftotretiely disgpntinuous
estimated current noise value, wherein the first circuit being confi ‘to
R b G
IBSEINELR, GHIsant Signaltagdisetdtiocns invessessignahtburioiseanatiottaed: set

a second circuit,configured to control a rate at whigh th i [
S SO R ST 3 Ot G oy Pl of
RAMSBSHAGE GuRamiRe eslinatacistveng noidd Matalsnldtingrappersligascd

according to claim.10, wherein the, first circuit bei ' ' i
SRS 1A VB ok MO R b e ot

kalpglal&l eanatigaired to receive a current signal-to-noise ratio or inverse

Signal-t%—{g}g}i{s&gg}}%@%ﬂs and other embodiments of the invention 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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has been estimated based upon a long-term energy of active speech, and
based upon a long-term energy of background noise. 12. An apparatus
according to claim 10, wherein the second circuit being configured to 20
control the rate includes being configured to decrease the rate when the
estimated current noise value increases, and includes being configured to
increase the rate when t% ?Asyrlgaéq_q\ﬁwérﬁq%noise value decreases. 13.
An apparatus according to claim 10, wherein the secand circuit being
configured to 25 control the rate includes being configured to increase the

1. A@t@ﬁ&h&ﬁsﬂasnﬁm?@dpﬁ%@& nRIge aliRIACIRA%ES RBeiaBlMdRSiructions
(0]

being configured to decrease the rate when the estimated current noise
that {n, FEEPARET LA SRR AN BpBIAES ACEHAG I GRNATATE 00 Whispshpariorm the
follos@egnd circuit being configured to 30 control the rate includes being
canfigured ta va ghe rate hetween afgﬂnimum value that corresgond t
PrenglE RESER VRIS ARG AR AT UGHe SRBTRS S BB At oding
trandiniséovialul tpatdl |druercthantthepéirstdoidehvdiumer 418 udin @paanddts noise
com rigin . a transmitter c%nfigyred to transmit speech frames during
para%ee%éh ra rﬁf‘s%.ér?, e “frahSmitter being configured to transmit the
receppegeh frimet:dnterspe sedavidiuiawiescinckiding:gemfoatimaise current noise
van @YGIEISLE U0 peiotin ' SRRaSARASTR WP GULILE SHBIBIINEL oo
configured to transmit, at a controlled rate, the frames including the
and comitoit it eparamelded dhenganespardading speton parise patmeters are
ranlfARSAMEGEREIG SONiaUsed, Lo HORHRELNG: (Rl ALANRCL RN SIRARR Soise
during the speech transmission based upon an estimated current noise
valugalue, and wherein the estimated current noise value comprises a current
signal-to-noise ratio or inverse signal-to-noise ratio. 10 16. An apparatus
5 Aaccordin to claigg 15, wperei1n the current signal-to-noi egﬁ%&or inverse
- AQGRRPIBASE TR Rort Whie IRE RS e IR e BiRideetolssEl o
invanpAIgndbiagr e alitergyplisastiteseiyinach cunarb aigraidpdiviadoatipterinverse
sigrRNESI6iat Rask anat REs NRISE cLindeADARRAIPIYS 2¢eR5dIe lRrElRjol Bctive

. ewrtlleraer{ thg curr%ntasiggal-to-noisé(? ratiP orkinverscg si%nal-to-noise ratio,
PeRGIaAVRICH ﬁ%ie”Pat% IS c@ﬁi%'ﬁ‘e%n |§¥sour%%?e%r%lé% °upec>n a function of a

long-term energy of active voiced speech and a long-term energy of

3. AbRSlsHANsIdeeinginand BRReA URREAICAIEBRING dasineAnndRa-te-Hifse ratio or

. unction. . . . . . . . .
inverse signal-to-noise ratio comprises receiving a current signal-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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20 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 decreasing the rate when the estimated current
noise value increases, and by increasing the rate when the estimated
current noise value decreases. 25 19. An apparatus according to claim 15,
wherein the transmitter is_configured to transmit the frames including the

6. AR GRRBrEISiBEcpamEER M b YRR EHRTIRY DY PR FAR rRT WIS S e RE Ahe
rate thehestimatechiowme nainei daat ahrecspereds &s zafrdt byide oralasiagdhe ratemum

valudBER IR ERIIMAIET CHHGI NNSA A de R fARS IR 11 ARBEIRIUS.

according to claim 15, wherein the transmitter is configured to transmit
the frames including the comfort noise parameters at a rate controlled by
7. Aviedptagathe acadedbrineeiaim minieiy edue-diidt coresponasgasasiitslculating
.noiselvalu and a maximum d‘value that correspon s%o a second noise f
an AR PR R SRR EHETER Uit B £ FRBIFOTE S BR SR
noispeparnagsieachtsigialgdd atréesmissiondnmedist ontinuberstiafisrdis frames
oA dnclding. iranemissian,of spaseh flamss inlarspersed Wi, fameso e
Intluding comfort noise parameters during periods of speech pauses; an
0 caean@orimche ipstegises cansaditheabmpanshitrdnsheissioromactivirdglawving:

deteﬁﬁﬁm?é%ﬁx%{@:eé}% 00138 Yalig, Wb tRInLarald 'Bgieﬂr}eﬂié&ated current

. nqlse va ue_cqmprlses rec_elvmg a current S|gn_a -to-noise ratip or inverse
diregiifalressiviseoratiolrang copitroMacamies oisdrrtpadiemds thelgaingf the

calcg%@[ﬁ@m§ﬁiggg@gﬁq@;&g&g(;;ansmitted during the periods of speech
pauses based upon the estimated current noise value, 10 wherein

recehyiigariiGLitedn SRS, B8 THEBFERinttEaBaisstitige vamehnacise

pardiRPiRling St e B e MAITRENad SRR ARRARLSSAMRIISING a processor
and a memory storing executable instructions that in response to

execution by the processor cause the apparatus to at least perform the
8. A ejppangjLspesrhidsignials;lasc elvingaraie sticeitiod diragitn noivensmisi eamaiying
dire2ABY OlNGAMERIR- &51%mé EIRARLACIARYRT MRiERIBLEMUBRTEN & detected

recelvm% a cyrrent signal-to-noise ratio Qr inverse slgnal-to-noise ratio

DA AT 8L P BYGinG P LA BR TG & TR BIE MR S nverse

signal-to-noise ratio that has been estimated based upon a long-term
5. AS{‘%EXrQLLQEH}fﬁmsing:
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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speech, and based upon a long-term energy of background noise. 20 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. 25 24. A method according to
claim 21, wherein receiving a current signal-to-noise ratio or inverse
10. &R ARRAGTHORSPHRIN€omprises receiving a current signal-to-noise ratio or
at leersae SigralitocoaiaraliadhakdpsdepaestinatptkbasedreRgniadion in a
. function of a long-term energy of active voiced speech and.a long-term
dise g SRR SRS A 388 RRETHS e Crthe RolbASIRY Saerspersed
withvirareinireteiidpgardort enissi ginadrie ol s ratiopadnprisepdatepdngg the at
}easfgrreat EJQQ%'I}}O'“PB.G ratio for which a corrective factor has been applied
SRS TGRCHOR 2698, A method according to claim 21, wherein controlling
a fitktecret@tcomppses decreasmgntheimteyrenrtne esimatbd codrerimdisefirst
. lye.incr C ises.in ing the_ rate when the esti .
ire g O e ST being
con{igvaredip cerrind ey treat SignSolonmsessr icreasinvgrshei gaak wvinerstivetio; and
» soESHINEHEH CLURERLARITE YliG) DGIRASP S AL SRR TRRIFR I hPnoise

rate when the estimated current noise value decreases. 28. A meth
parypeiSrelitg Waetalified MuRnB IBMNSSINEs (HA gherchaauseniaprsb yneal dhtathiignated
currkB: 3R;iRtesyal 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
11. rhetlapdacetmprsesrditeanmiizing Wheilherein dnel fobo dalcit|bédehintariiglred to

recids ReaigRdsand diecting tansmissionfhalane hbdiiagf&%rgé%@ng

noise parameters if the end of a 15 calculated interval has been reached;
confprEReInAgralYeRiGHTEN SRRt PSR eIy S ignahingwpise ratio that
hagisrametireiédimestigbthe icalpidatedietgival beiveepbes) sadthedd 29on a
ion@tmgﬂgr%ﬂi?fgi 19 flaim48, wherein receiving direction comprises

receiving direction o transmit a frame including comfort noise parameters
based on a detected 20 background noise level variation, the background
12. foisapleveivsaa@ivodirigeio gldieteticdihastdibe adegatithmuit tifferenedgured o

corfRIWRENH AR GRRAIGNChA RGN JiAmendaneaey ok lastiransniliad o

frame including comfort noise parameters. 30. A method according to
CU’E‘FQ’FrH“Z%‘? YT il RASERiI A HIFSIRST QSiRp REEGHIR M 1 02PaR Aot GRigovhen
theteatistit@ duesre nmoidadigectenfeasasise parameters based on a detected

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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background noise level variation, the background noise-level variation
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. 30 31. A method according to
claim 28, wherein receiving direction comprises receiving direction to
transmit a frame including comfort noise parameters if a detected
13. 4% BRBFFNCABIRESIG | variation exceeds a maximum variation. 27 32. A
a tragmptiercpdgallé stioragemiedisarhafingecompingerspeacahltansmogsim, the
code %or.tions stored hterein thaIti?(hres onsr? executtion b a,pra esgg&es
ransmiee SR SAPIELTE Kt IEEEPerorT iR TollGWing: Prepaning speec
incheignalsdafdransnsis Jiermre&disbomigupustiansimissioh madesnciheneg 3he
randiRRPICBIANR-SRELED LA SR BRSSP LI IRNREI NG FRUSHor

noise param uring periods of speech pauses; receivin

an
noisg RRTATSIPELAYINGTBR BRF DR CIRSRTH REUSTIMYN S T8RamIkRE dRiR SRpfigured
{0 chaisethatdr comisescecaivingeacdudn tignaleseinoisesratisior hgetsepon

an éé‘i’iﬂfelié%'”é?fﬁgr&a%iséa%ﬁ%f‘%@”&r?e@i'i? evgh e rampsinGbidngsiue

comfort noise parameters are 10 transmitted during the periods of speech
comMpiEeed BUSeT SigHAMINe e SRt G dmVESE FRse-irssElia
computer-readable storage medium according to claim 32, wherein
ntrolli r | ryi e.pet mini lue,:
16 e i ot or

invesspraighahiaRise R HAMATEEN g FRisstHllRIethirriEatet RaRgd upon 2

long«aike . sibrdy eompivesreasaiacsarage upediaragesrdingdqgleim=aRground
Oisve\z/h_erein rec_eiving a current signal-to-no_ise ratio or_invers_e sig_nal-to-noise
ratio comprises receiving a current 20 signal-to-noise ratio or inverse
signal-to-noise ratio that has been estimated based upon a long-term

17. Nerapparactivecparghicarkibassd upersm lang-dareneryey-ed-noise ratio or
mvebrgg*%%ﬂd-n%%g%%’fﬁﬁ%&gg{ér?gg@@oa¥94ﬁ%? DM APERLdINgdoh -
claim ,wnerein Con'tro Ing a rate comprises aecreasing the rate

fungfinandhe datmriatat RRTENIRASEVPaNRIGPRIERRR ARl BoRIKHiER energy of

badkgRRzINGibae dadeudantie asitmettdolrentpize watbie fdactieases.
36. A computer-readable storage medium according to claim 32, wherein
controlling a rate comprises increasing the rate when the estimated

18. Arrapraiaide noeiicie asws, Ho WHETEBHRiSes HRERsASFRItarpatéo transmit
thevitapieghaRrlingatedcenianhogisparaldetdecaeasat cdbirolled 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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ABSTRACT OF THE DISCLOSURE Apparatus 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 noise parameters during periods of speech
pauses. The entit(ies) include a first entity for estimating a current noise
value. In addition, the apparatus includes a second entity for selectively
21 A AREENGt which the frames including comfort noise parameters

prep@h 43RS Rg durRaherPeiints of SResainnaus aarkAISHMRABI B cluding
estimated current nojse value.
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 a2 currert signal-to-noise ratio or
inverse signal-to-noise ratic; and

controliing 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 current noise value and
controlling a rate are performed by an apparatus comprising a processor and a memory
storing executable instructions that in response to execution by the processor cause the
apparatus to at least perform the preparing speech signals, receiving an estimated current

noise value and controliing a rate.

22. 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 ratio that has been estimated based upon a long-term energy of active
speech, and based upon a long-term energy of baékground 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 éccording to claim 24, wherein receiving a current signak-io-noise ratio

comprises receiving 2 current signal-to-noise ratio for which a corrective factor has been
applied to the function.
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