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T%«%OM] This disclosure is directed to techniques for
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voice information that is later decoded and synthesized to produce audible output. In
particular, the encoded frames may contain parameters that relate to a model of human
speech generation. Recognizable speech typically includes pauses following utterances.
Accordingly, some of the encoded frames contains the coding of pauses in speech. A
decoder uses the parameters received over a transmission channel to resynthesize the

speech for audible playback.

SUMMARY
[0004] This disclosure is directed to techniques for condensed voice buffering,
transmission and playback. The condensation techniques may involve identification of

encoded voice frames as either speech or a pause, and selective exclusion of frames, for
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encoded voice frames representing a speech sequence. The series of encoded voice
frames omit at least some of the encoded voice frames representing pauses in the speech
sequence.

[0010] In another embodiment, a system comprises first and second voice
communication devices. The first voice communication device has a voice encoder that
generates encoded voice frames, a processor that identifies encoded voice frames
representing a pause, and excludes at least some of the identified frames from a series of
the frames, and a transmitter that transmits the series of frames. The second voice
communication device has a receiver that receives the series of frames transmitted by
the first communication device, and a voice decoder that decodes the series of frames

for playback.
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[0020] FIG. 9 is a flow diagram illustrating exclusion of pause frames for
transmission of a series of encoded voice frames.

[0021] FIG. 10 is a flow diagram illustrating exclusion of pause frames for playback
of a series of encoded voice frames.

[0022] FIG. 11 is a flow diagram illustrating a technique for identification and
selection of pause frames for exclusion from a series of encoded voice frames.

[0023] FIG. 12 is a flow diagram illustrating another technique for identification and

selection of pause frames for exclusion from a series of encoded voice frames.

DETAILED DESCRIPTION
[0024] FIG. 1 is a block diagram illustrating a voice communication system 10. As

shown in FIG. 1, system 10 may include two or more voice communication devices
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[0028] When variable rate coding is employed, voice communication device 12 may
identify a pause frame, for example, based on a threshold comparison for the rate of the
encoded frame. In some cases, the condensation techniques implemented by voice
communication device 12 may involve excluding only a portion of the identified pause
frames from a consecutive sequence of the identified frames, thereby preserving a
minimum number of the identified frames needed for intelligible conversation, as some
amount of pause may be a necessary component of conversation.

[0029] Condensation may take place within a “sending” voice communication device
12 that encodes frames based on voice input. The voice input may be entered via a

microphone associated with the sending voice communication device 12. In this case,

the condensation may occur prior to buffering of the frames in memory. In other words,
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rr?eﬁ}aog? i;gq%ﬂ%%%n{s?\%@tgugicecgodrh& nigatltic)tnhgevsléeoﬁf.d Condensation may be
used in combination with additional compression to further improve storage utilization.
In addition, by reducing the number of frames associated with a speech sequence,
condensation can promote conversation of transmission bandwidth, reduced processing
overhead, reduced power consumption, and reduced latency. With respect to latency, in
particular, condensation can be used to reduce network delays introduced by channel
setup and maintenance.

[0033] Similarly, condensing encoded voice frames already stored in memory at the
sending voice communication device 12, e.g., prior to transmission to a receiving voice
communication device 12, can promote conservation of transmission bandwidth,

reduced processing overhead, reduced power consumption, and reduced latency.
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[0034] FI 2 is a block diagramillustrating, voice
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herein, voice communication devices 12A, 12B may employ condensation techniques to
selectively exclude pause frames from the encoded voice frames sent and received by
the devices.

[0036] FIG. 3 is a block diagram of a voice communication device 12 in greater
detail. In the example of FIG. 3, voice communication device 12 takes the form of a
wireless communication device such as a cellular radiotelephone. As shown in FIG. 3,
voice communication device 12 may include a processor 16, a modem 18,
transmit/receive circuitry 20, memory 22 and vocoder 24. Processor 16 controls modem

18 to transmit and receive communications via transmitter/receiver circuitry 20.
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microprocessor or DSP, or features implemented in an ASIC, FPGA, discrete logic

circuitry or the like. Moreover, in some embodiments, certain functions attributed to
processor 16, modem 18 and vocoder 24 may be performed by the other units.

[0040] In operation, processor 16 identifies encoded voice frames, produced by
vocoder 24, that represent a pause, and selectively excludes at least some of the
identified frames from a series of frames to be stored in memory 22, transmitted via
transmit/receive circuitry 20, or retrieved from memory 22 for decoding, synthesis and
playback by vocoder 24. In this manner, processor 16 can be configured to promote

memory, bandwidth, power, and processing efficiency as well as reduced latency.



encodi ng techni que such as QCELP, EVRC, SW or the

like. I'n addition, vocoder 24 decodes and synthesi zes
wepweded1voi ce franes received via transm t/r eP€i/Us2003/026397

circuitry 20. Audio circuitgy 25 drives speaker

circuitry 27 to produce audiBle voice output based on

the results provided by vocoder 24. [0038] Processor
(0041l EdGit #ds primipg cHagse oy @emmianrsRErc) seguense 26 Although
S 2an I
RS SR V] R U 1R b P D RORPLFRn, fhqy v, generally
cl2Raatayzetl dyeburite of epeechf orr ‘Anttoances; ¢ sgmraradrby \peliBAWL no speech,

. read- onl ry . ,. hon-vol atil e rando
RIS Aoy 0 De BE I Tpeu QBB MRROGR M RER aes beoveen

ut’té;‘rﬁi?ce@nlﬂen@@ ¥ VR Mngs b&sdin Q‘Pa%@)ﬁvﬂla&ﬂltﬁﬂ Qhé Ef@ding of

Menory 2 al so may serve a buffer for encoded
PABEE e A rshcms ip FEE. eﬂssaeﬂartiyulanmmeh semenceAG gchudes wglayse period

2§ REOuREbE MR B85 b i Biott Shtr iR taepuse perod

3@rocessor 16 or nodem 18. Alter natively, processor
16, nmodem 18 and vocoder 24 may be integrate

[0043kt AdE. s & tsmwgl dagraat ek dlengpeaeh ﬁequmoz@mﬁl(} 4 following
h
cAlsHg O nRIe SRR FSCRIRERSER s, RASTAL g o

eiltHbra paasd 1) Yragfe ordi sfpfe&ﬂﬁ{ﬂ) feemtiea NQetirailg, dredriablesiagy aatoder will
har dware. For exanple, the functjons perfornmed_ by
ensoge Juut frapes adisheorh taaacs 8 HTe Aatehy Agrordingly, pause and
{%Ere&g rf?e[fﬁ@%blziﬁ-ll be %é{ﬁgﬁ dftin 1sl‘[@dc b9 péog%ﬁﬁgrtherer{egﬁﬁm Ofate to a
eatures 1 nplenmented in an ASIC, screte |l o
theéshold matey Iopattinelat, iakpanseMyaree tygiallyrwill deeneodsddit néwW@ rate than
gert ain f unctions attributed to processor 16, nodem
2 §I8me (ONAYERHETY may be performed by the ot her units.
[d0A81 OIFIGN 6 @PL kigih © Biag PP 6£ BReUncdfed HEEY frhines oL PROIL Hlustrating
voi ce franmes, produced by vocoder 24, that represent
idgntification of paussdrameasi todieyexekusied deosn the frasae @erse@n@ aggordgnee with
tﬂedc%ﬂhér{sagg % lﬂ{f&ues fd’eg({ab%gsh%%en? S %tf:ausé gére]% CPBSCCS %) gsee%coded
I'n" Meno ed Via ransm rece

fr@inéﬂjyl-ﬁrﬁrm 28e pased Bétvicey @ttedahed® dimRIYhodehelddy removing some of
decodi ng, synthe3|s and 6Playback by vocoder 24. In
therpayseriames. | Ap sy BoFIG &, parseEmesAorgshading o enssiSeand 40

xatebzéw% L{é the Qefai] J V\%ﬂ%gg%g@ag'l ggqu&fcélz%' ERfeY 38Sand 40

vve as reduce atency.
edBTYoUSRN018/t0 268 pFuseTrdndd4 ir] theleGamgplel of Gt Hirihagaci exghuded from

of an e | ar eech seguence Al t hough speech
g e BT P ER RS I A HEIRC of & conver sati on,
[6029Y NKaeNRItalll Of the pause frames are excluded in the example of FIG. 6.

Rather, in many cases, it will be desirable to exclude only a portion of the pause frames

to thereby preserve the intelligibility of speech sequence 26. If all of the pause frames
were removed, there would be no separation between speech frames, resulting in speech
output that is either unintelligible or difficult to understand. Accordingly, the
condensation techniques applied to speech sequence 26 may make use of a minimum
pause length threshold to retain a sufficient number of pause frames for intelligibility.
Thus, the minimum pause length may be based on the intelligibility needs of the

decoded speech.



characterized by bursts of speech, or "utterances,"”
separated by periods of no speech, 1i.e., pauses.

wo nabeeh3110 be intelligible, speech ordinaril yP@mEs2003/026397
i ncl ude pauses between utterances. Hence, upon voice
encoding, certain franes wilf contain the encoding of

auses. shown in FIG 4, a particular speech
[084%juebre @dchaon mmbglbdltb,a@y@dgg PRUsgs cop contam) bigdy ipfprmation,
d
SRS HBE £ BaBSRSE |98, 23 wSRSRENARE St wes v

badkggummofse tmel spadjaft gt e dder PlaydbhckFpiBamdtefl Tounaigtain the
encodi ng to produce a series of encoded voi e frames.
mes Ap-tordeffeinfrmalen. dhaes de slesirabll fosietan gﬁdg% 1aB)e |rapayse, ie.,
thQ 'iasf?1 d\‘%ﬁl%%ﬁ R brRs éfrcgﬁg‘ecugzéj ?ﬁfe 'ff'a}ﬁles N #fid @EQE Cthk Pafise frames to
encode pause franes an speech franes at
bedexfcheied ehn bataksn fréoc thediegining qauskleaoith scsioeof palisc drasses. At

legsgggg]?z&r 2 #gi}%ﬁ%{elan %%ezglrelg% b%%t%é |§n gg g)ge % eﬁL%lblhty
anid! 31?@0#3}1 Pl 9 abthit ofherlus&8l RIRGAZEEN 3stuc15i’t aé PeBackarbend Atk level.

cont al ni ng speech. [004’] 6 is atimng
[%Méﬂgr Ahe direshiolsl fonpase drapes @éentlpan@s' h@fanFabwluB% number of frames.

Il ust tlflcatlon f a
g iR 4 et BiebumRe B chRfed AR Aol tagg pause
freaedan82dek O Bf b afiRThEHefunaRS WT| fﬁ@@b hames.n AlBecaiiely, the process
speech sequence 26 is encoded frane-by-frame, the
qyihsb@s coyHianEash tq eetaing A celativa npayee Jerath- en@d thi§ Gaserod i Rigimum
f
U e, RRHELR 508 J0HE o oy B A5 pcs
maylrmanatrmﬂe tfennes nitlenn se shidreer passal | Agadmgthh tbfeshpldemhy work in

sequence 26. Area 38 and 4Q each correspond WO
CCISBOR NRB SR R Ui i ETG1 SR . raf Iagtgirine rle, for
bRXGIMAE AofsE Ryl t he series of frames representing

speech sequence 26. [0044] Notably, not all of the
[Opdmlseﬁfsran@smaﬂ@ obstel appdidation phe t lseatmid @n@fla%f@meerule FIG. 6

11]5%[{} febeéllupp 8E Xlg)]ofa ﬁﬁ éiaalgl%gr\éﬁ%% %mglatea aus 92 eﬂe%éjag pause

29188 %a\ﬁ@e B@eark theditie@ithi dxiclide 0f nSRBEE lbf S}ﬁqibe ﬁQﬁleBﬁpadsé 32 is
all of the pause franes were renoved, there would

unshangagadun foote tebegis e Bpaeiention Bweshold and thei lagt frame D, The
t

A R TR S B0, Ot my vary

aczordiey ®othe particelahricyties tapgholdahd whehaeclhstSeouenteaiplies.

make use of a ni rum_ pause | th thres to .
oRL RIG. L # B i aRATDAY M&i VBl fedhep it F1G. 6ollowing

e)lcﬂ‘ﬁs%ﬂ 109 the liidn¥ified Eﬁ&@a fhaifsM Als"MAAICRRHSE FRNOY hitiedesult is a
be based on the intelligibility needs of the decoded

steptened . series of encoded voice frames. Upon playback, the pauses between

utterances are reduced, but not so much as to adversely affect intelligibility. Over the
course of several speech sequences, exclusion of pause frames can result in substantial
savings in latency, and reduce bandwidth, power and processing consumption.

[0049] FIG. 8 is a flow diagram illustrating exclusion of pause frames for storage of a
series of encoded voice frames in memory. In particular, FIG. 8 represents exclusion of
pause frames produced by a vocoder within a sending voice communication device 12

prior to buffering to conserve memory resources. By storing a reduced length speech
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tointelligibility, encoded pauses can contain useful
w0 nfoaorstT on, such as netrics for a backgrounelCTos®e3/026397

| evel . A receiving device tx ically uses the

background noise level to a ?ust gai n or other

pl ayback paranmeters. To maintain the nost up-to_-daée
sequehes, hawiewer, bindwigth, latengusproetssiagagd PaYsT FPNSR@PHgR pdvantages
rane in a pause, i.e., the last frame in a series of
%@ergﬁéllt've pause franes. In this case, the pause
[06503ess tsRowRen EXG| Bdeke canddneatioak enhdigaammayeinlvelye notitaiging a
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abscdwte lnumbled 646 ppetiiedtpercestagt of fleridpuiiisd phvserfeamest feorntiaseries

may be an sol ut e nunber of. frames. For, ex I th
of EatnseRstae I R SINEST ' CIBBRIP GapiedeREh SRE PR Lol 2
didcNQR8 BB eUpht, 8XESdihg IRXFRSS fanes, 1k MBS iikRves aloring the

pause franes. Alternaiively, the process could be
pavseashiogtenestifraroe sasteaimmemosy &t8) sach aumemosn showningdf3s3.

e, LNL mum_ per cent age,.of. S a

o mE T o8 S G S e Bl BRI b e frames for
trafBiskRhaba Nefi& bf an®sletl hwiceafiahes.t €h patiadar, AJGi 19, represents

the threshold may work in _conjunction with retention .
exglusione of apauser &Fanesf PEOdySed by | a g vocodler quithip, R sepding voice
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seffhefice. 61n ihiid ¢ssé,raditof she frivens poducdd gl the obcaderapaitered in memory,

frames assocgiated with pause 32 \Wereas pause 8 and....
buj a5t 56 0 thechites iseme NG ﬁﬁaaﬁﬂ%ﬁmfﬁa@e“anmﬁmg

f » 1HSHP | Sequenebangdsdvue 1Redche pbdegsihg add power
: tl{ﬁ@@gténtl oﬁsptgﬁcrhesﬁ%l d and the | ast frgneﬁrul e. gThe P
conewuption piventagksdnayreflG. 6 are for purposes of

1OBSA T 88 b ReeriG oh T GaAgT A e cpER 35, gkt febfevine
seliEQWR dneb@edappicé Gfames| 088 Metdosy (30), 2ind itlentfpiggdermgdadnvoice

of the encoded voice franes of FIG 6 following . .
frames 1eprasentire a pause &2k | The &echnigye ferthgrdavolyes ¢xgliding gither an

i I , . _

B s o B Ao e 20 RS SRR s from the seis

ofb@iceganvoidé fanen ey, antfectad uniminuiyiaunoiength andchstakame rules.
adversely affect intelligibility. Over the course of

UBey eralndingotion b [Ees ey eI P JesSPLRg e pause-

sh%?t@néc?ﬁ‘%g& sér{ég t%;ﬁéa,sé. gntd Alecemie V& dodrh@liOften deaied 12.

reduce ndw power and processing consunpti on.
[0053] FIG. 10 is a flow diagram illustrating exclusion of pause frames for playback

als]é

of a series of encoded voice frames. In particular, FIG. 10 represents exclusion of pause
frames retrieved from memory in a receiving voice communication device 12 to reduce
the number of frames decoded and synthesized by a vocoder residing in the device prior
to playback. In this case, all of the frames received from a sending voice
communication device 12 are stored in memory in the receiving voice communication
device, but at least some of the pause frames are omitted prior to decoding, synthesis
and playback. By decoding a reduced length speech sequence, processing and power

consumption advantages may result in the receiving voice communication device 12.



[0049] FIG 8 is a flow diagramillustrating excl usion

of pause frames for storage of a series of encoded
waeigeiBiames in menory. In particular, FIG 8PCT/US2003/026397

represents excl usion of payse frames produced by a

vocoder within a sending voi'ce comruni cati on device 12
[OB“ or to buffering to conserve nenory. resources

#4r i Ag showadnddy- 118n thencalisReHondrIHEHEIReY jowolve %/etnevmg a
seﬁg/op%%ggée{do 9639 Franddd HEMUBRERry RONLVRH. 1d@1ﬁ[}gm§dér{&oded voice

atency, processing and power consurrptl on advarnt ages
frathesorepeegentieud pausk (6G)0] Tl@s teshuigne ifarctier Gova@yest eh:eludmg either an

oL O 81 BRSO S 4 DT 13135 Moy 58 seris

of1 Qﬁﬂ&éd Yitg fx%ﬁfé@%@ﬁ V&R to IhidlBem RR5E RABMI Al RstPRMEE rules.
. The technique further involves excluding either

qum e@ﬂlsbhgjthe pausebieames; the ts@enqlfeu 1ewjolp@er dﬁ@mhag @n@ﬁyrtth@lzmg the

Pai}lg?e gléo ause f { g({lﬁrlgsfg%ppaty :j'ﬁ ni wﬁ{ns aealgaod rg%rﬁ heq(clualon of

stb@&tpaﬁﬁeaffﬁméyhﬁﬁ' lﬂasaccdh@ﬁ usesielsly alipying fopedd sl theistged pause
t he "‘pause franes, the technique involves storing the
fryyaessas-aiiene sevied i eahhEOBEMPWETY n nenory (48), such as

r 2 ]
S 0 R G R s g o e
frimenfor esiwionofrod asmrleea)f (ﬁncedudodﬁde ‘ﬁramee f mpasiculan FIG. 11

particul ar, FIG represents cl usi o aus
S R RS CRFH0S BREa 8 MY AOR 00 5P D o pause frames

fo? HTAHHERAL G0 tééﬁl‘ﬁﬁﬁe% d]egcﬂéd%o{/@ “ﬁﬂhé}gﬁﬁbtstg'qu}soé 10. As shown

ranmes representl g a speec sequence. In this case,
indfIG. dfl, upom fecaiptesf the oettddeamd(65) fre a weesd¥eneedsdsiomediames, the

TR e b R S AR AP SRR PR .
[00S6LICate bﬁaﬁﬁ% ﬁfm@lhat@@%em@ﬁnhe Famddodtdins 4 fiuee 6y speech. For

proceSS|n power consunptlon advantages may
exagle, tVOC? @ﬂ]m%erynéwrms pt Gl gte, hpld r@tmwﬁ@ftﬁmte or one-

d
AR, LR JELEILOS o3 5 B0
re‘d@y QEntlfldﬁﬂidSﬁSbf hepsedResi Mfitha epeading (529 thd ﬁembes: hifuvqme:ertam

urther involves excluding either an absolute nunbe
thé‘?Shalds K0 fthedirpes denkefgé BRISehEaMge AT Ed PERSESSe continues  to

ccfr{s@ﬁpﬁmﬂ @ Thd RExtSEIALES). OfIf ﬁﬁ%@@ﬂng Qdi€ & f)él@‘ﬁecﬁe Ql%éghold (68),

ject to mnimum pausé [ength and”l[ast frame rules.
hdyporer,ghe fradieniy atfapsepiiarse. fn driesgset mgamsedtrrgth velue is incremented
t he frame

3 SR BRSPS RS RS i
thdeNifiBerl8f consecutive pause frames identified in a speech sequence. Upon
identification of a speech frame, the pause length value can be reset.

[0057] Using the pause length value, the technique further involves determining
whether the number of pause frames is greater than a minimum number (72). Again, the
minimum may be an absolute number of frames, or a dynamically calculated number
that represents a minimum percentage of the frames in a pause. If the pause length is
not greater than the minimum (72), the present pause frame is not excluded. Instead, the
technique proceeds to consideration of the next frame. If the pause length is greater
than the minimum (72), however, the technique proceeds to consideration of the next

frame (74) for application of a last pause frame rule.



[0053] FIG 10 is a flow diagramillustrating
excl usi on of pause franes for playback of a series of
wepmetes1voi ce frames. In particular, FIG 10 PCT/US2003/026397
represents excl usion of pauslg frames retrieved from
menory in a receiving voice €ommuni cati on device 12 to
reduce the nunber of franes decoded and synt hesi zed
[0038]a Ao disdussed @bove Adast Pavsrelieraeirele PRy Fquirg getention of the last
| ayback. In this 3 f '
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devi ce, but at | t e of th f .
fragng {163 cﬁnérq0@?pafla§ doze e&‘c’»ﬁ‘ézg"%m‘i Efg?é%ee@ﬁéﬁﬂgfé?gﬁh@ tggpmique

dege%lgﬁ%igvn\\g}e@herﬁﬂéj ¢8he!i6 Q‘:*Hagsec‘ RafEh B RIGE is RHOS Eﬁﬁsb Fehme, as

consunpti'on “advantages may result in the
indiested biyrg enocodieg caethaniscgtatenthde vhe thrasBold\he previous frame was

2004/ 019317 PCT/ US2003/ 02639 11 [0054] As shown.in
the-lagf papse Tiepe a6 mersh g%\f‘?t%}ﬂecg e]g’htmsq‘ﬁ‘ e’gg"yg”ioﬁ?/% [PyQeeeds to the next
rieving a series of encoded voice frames from
menory (58), and identifying encoded voice franmes
[00893r eHaht ifragneds papasee {r60¥. asTindicated thyi guencpdingiiate that is greater

i nyol yes cl,udi ng either an S t r. o .
g 3 FFSeie eSSk al8 gl ARt R e, MocBraingly. he
prEViolR thgeSRI basudedf frei Clie elriv®iot enbodude soit® Z)ames UBPE Cind the
to m ni numcﬁause l ength and | ast frame rul es.

Upon .
teehpdquedpisgeadsetopmersaent HireBause Hengta citieq (D) From, hat point, the

R

legxta| (U3) and ddst prusy dmpauks, tndirestiney ibdilectolmph ifeh eginaining
by ski pping forward past_the stored pause franmes as a

fr?m%%fﬁt%ﬁqﬂ§§°$§nq0€%€91?eoﬁ?‘ﬁﬁ§rory. [0055] FIG 11 is a

[Oi)bﬂw UC bt h&\y%:{gﬂﬂl RudedBRE bhdiRat deoihi@idios ede@fititAdn and
of "‘pause frames for exclusion froma series of
sebvtionl efl pawse denias domeexclusipnpiziemiacgtias of ¢icgded yoice frames. FIG. 12

.4l lustrates techni quées t .pe used .for, .

e PR P50 O BT RGULD o SRGsiop gf ppgg frames

fof @R daisafth teeRNfhGURScriRIGhbREH tA Beypectwb TGS €85 P@CIn contrast
to FIGS. 8-10. As shown in FIG 11, upon receipt of

tot the terbriqueraf Gy ) whish geaenially dnvalvesrxsisipnicfiragse frames on a
.t echni.qt i N . i i.

TS SELRL R 115 JRISLTLRO ] i o pue

frames. ehcpdiiai@art apen identifyatees cosedutive sequente efpausoframend.c., by

_a pause or speech. Faor. exanple, vocoder 24 . enc

idppRAEE WE ST g £, O B¢ PR, BaG TESURISR OF (gbigue gt T1G: 12
in9BFRes S AR E@El%e?]tz%aoéf‘%ﬁé b¥useRgpder 24 will encode

pauses at one-eighth rate, permtting ready ' '

[00d&ht iAfsi statwinoin FIGpaUsepdr eneipt aff the heexe fsowi (7)) riata series of
er?cfodg(i] evoflcreaﬁeamleg, ﬂl%o‘yeghrﬁqgee ri}l%l\rf]es determination of the encoding rate
associated with the frame (84). Again, the encoding rate indicates whether the frame
contains a pause or speech. If the encoding rate of the frame is below a certain
threshold (86), the frame is identified as a pause frame (88). The process continues to
consideration of the next frame (82). If the encoding rate is above the threshold (36),

however, the frame is not identified as a pause frame. In this case, the end of the pause

sequence has been reached. In particular, when a non-pause frame is identified



threshold (68), the frame is not a pause franme, and

the process continues to consideration of the next
wo can®19366) . I f the encodi ng rate i s bel ow t hePCT/US2003/026397

threshold (68), however, g frane is a pause frane.

In this case, a pause Iengtﬁ val ue is increnented

(70). The pause | ength value represents the running
follerigzha eéquenpa0f eauses fiamds.ce dacipyque Reteptartheengfof the pause

consecutive pause frames identified in a speech

nce. Upon identification of a speech frane, the
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frae e m:mﬁSngf engesled siolcehamembdl (9F PisGslEames gl jdentified, for

S i Ty R T2 o, 6 of o n s

fr&)ﬁé&%mmbb)exemkiedll ahe grozesshen comtatues &pﬁlersmsmisraaon of the next

m ni mum percentage of the franes in a pau fﬁﬁ le. b
engelss BORR e ((32). nokhisy SSEYIGRS (s OF HECRPRRFSHh (sz‘;‘xamp e by
wc%rl?ﬁ‘ﬁ%l%ﬁ b sg@%z’l e bf é}ﬁgdécﬁvdg&? frEMed &kﬂﬂ%fférﬁ%tlﬁéﬁlned‘iaﬁ@ frames

ni qu pro s to consideration of the next frane.
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“B% wever, the. tech ﬁ%proceeds to consideration of
b Enﬁ’etﬁnsmfsts%’eor("% r application of a |last pause
[Oéﬁﬁmﬁ@{&hnlﬁ&@%%&hwnm bS20PRMARAAN hadRvare, software,

As di scussed above, a | ast pause frame_rul e may
flrrrercpgrc,rce angtconthiimation fthargad. IIégﬁple@au@é ip peffsare nthg techniques may

can tive series_of S that. wh
oed FERT i SPRERET TersPBl etk TR Hhicfons that, when
exb@Bd, qei-Rii bind Gr trhére &1 Gl kaefnigate dacribék aprves entthat case, the

frame (76) and conparing the encoding rate to the rate
compuges hispdeble gyediyg emh CHPH MR faf@é%@%‘?%é“%%&‘/ h&AMﬁeﬂ“h as

sy&glﬂ%ﬁoﬁssdjh g%ﬁlcfohﬁﬁr%essl fnetldsy (SBRRM)S r&flordy %?érh%ﬁ‘y (ROM),

i cat ed an encoding rate that
nogreditiie thdomtdveess Imemhnyl ANVRAM) rededtoeadlyf e@mblq/vag)grammable

reichgly” PRI JLEER b H: BeRE: HeqEir dmiptcth i sioree

n&&mtﬁﬁiﬁgﬁﬂg is a pause frame, as indicated by an
encoding rate that is greater than the threshold, the
[0pO TN Tleprograameodvamay be stoied Paistenpsuyide the fomp. of computer readable

d h f
oGSO g A AR 18Pl IR S v

cdo@@ific it @NaRLEDMmal @xéoues BRBOdtionk stopediembmngt in ordérue carry
(70). Fromthat point, the gchnl ue pr oceedshet oh .
ot smeion Erae iob thedechmiguep dessaiRed persite InsoedRse terjgehniques may

bemegé l1’:1SBSP| ff]lggirh/o{ggszl/aﬁ’cﬁﬂ hRq¥ aebSp e AEE TaUbiBies cases,

cont| ues in ashion for remalning
processor 16, modem 18 or vocoder 24 may be implemented as a microprocessor, one

or more application specific integrated circuits (ASICs), one or more field
programmable gate arrays (FPGAs), or some other hardware-software combination.
Although much of the functionality described herein may be attributed to processor 16
for purposes of illustration, the techniques described herein may be practiced within
processor 16, modem 18, vocoder 24, or a combination thereof. In addition, structure
and function associated with processor 16, modem 18 and vocoder 24 may be integrated

and subject to wide variation in implementation.



frames in the series of encoded voice franes. [0060]
FIG 12 is a flow diagramillustrating another
wao ewhigue for identification and selection oPCPHSEE3/026397
frames for exclusion froma ieries of encoded voi ce
frames. FIG 12 illustrated techni ques that may be
used for identification and excl usion of pause franes
[006d] tGempwnivetiemmesha tteieallyq FBEOYES AXPESEH T alsgdableyipstructions,
t u
cafsp R Rred oG Byl ok B PREER 2 ridBula MEEWEp A Such as o
caﬂ@d Seave rcﬁrﬁiﬁexoﬂﬂarﬁporfc mwalﬁmbymcﬁ fisiwdels amysnfdﬂmetmre délniegueedia.

of FIG, 12 illustrates exclusion. of_ a u ause
Ther tepss | mPﬁu}ﬁEfit deta| %Bnaluﬁ]é??n? de gy h% g gcﬂ’i‘ge Qe of its

chgﬁgtléﬁ { 3t of @l‘l’a?n%e iPEeR a ?I?ner aBYo eh&ﬁi@ﬁhifo)‘rhﬂt%ﬂ fGhe signal.
star d end the pause franme sequence,
Byt 8@k mfoaxamp[e h‘ahdinol Rimifativm| copsmenicationi mgdia 1pdud®nwngis media,

oSSy T2 oSEE S e il

l%‘n%eRfFr AESed, thE JBGHA LS heMe! \RmpsiRdreesddbd inediaGhay also
e encoding rate associated with the frame (84).

inolgds enmbihatiasefdingl thamediadtisedhedabaiet her the frane
[06#? ?y glﬁ%uas egn IO tgﬁgveet%eglln rc]leg tt)lp(g s ﬁ‘ﬁ{;‘ %da{(l@g}tﬁe?teﬁibg&ments are

witia "Bel copelestt ihei Rllodtngaclaanse Foraseaniie) con'El&&sapbm Cte&ﬁuques
continues to consideration of the next frane % | f
des¢stbednbesginn §1ay abe DeEormRSy Withie VPkE ccHBRERICEEN devices, such as
a
cefI A forg ot Rk uiJl, 1RO R T Ay it tormed
witlda ateewlorkl equpanérit cedpensiblatfen fawacling packets cm‘mnmg the encoded
iidentified WO @803/0%B$17 PCT/USZOOS/QZGS 13 ltipoint
VOS] FratiehgPA WA e TBTIGIS TS CRVERPRETS R 8% RRG iR tipomn
coleh@atsionhe end of the pause sequence. [0062] At this
pol nt, a percentage of the identified pause franes are
excluded (90) fromthe series of encoded voice
frames. If ten pause franes were identified, for
exanpl e, and a reduction percentage of 80% were
sel ected, then eight of the ten pause franmes would be
excl uded. The process then continues with
consi deration of the next encode voice frane (82).
This techni que may be acconplished, for exanple, by
wor ki ng t hrough a sequence of encoded voi ce franes and
buffering internmediate franes so that pause franes
can be excluded froma final series of frames to be
output, e.g., for buffering, transm ssion or
pl ayback.



[ 0063] The techni ques descri bed herein may be
i npl emrented in hardware, software, firmvare, or any
waeewbionst? on thereof. If inplenmented in softwaP€l/Us1963/026397
techni ques may be realized ﬁy a conputer readable
medi um conpri si ng instructi& s that, when executed,
erforns one or nore of the techni ques descri bed
CEABMS: | n that case, the conmput er readabl e nedi um nay
conpri se random access nenory (RAM such as
synchronous dynam ¢ random access nenory ( SDRAM,
lreadAmmﬂtlyod'rmmpsg/su(g?d\/p non-vol atile random access
menory (NVRAM, el ectrj call er asabl e ro nmmabl e
readdﬁﬁﬂynﬁﬁﬁ%? Wﬁﬁﬁéﬁ%ﬁsr IASENIAR ABAYSC netic or
opt | S@ludid & 184PEREEOF tH@ﬁieﬁtlﬁ&PffaﬁlQ@frbinkaesenEQth% frafes.
program code may be stored on nenory in the form of
comput er readable |nstruct|ons In that case, a

pro ssor rovided in a voice

2.¢ ?%WP%% g%T%m 35%8%1e i nstructions
StOrﬁgnﬁﬁthgﬁeﬁésyoflffhn%(ﬂ@ﬁnieirhdiv;’zlf:{n)d out one or rmre of
the techni ques described herein. In sonme cases,

t echexchibeg ardgast pameskibaidsatifisd frapepirpmethe FtﬁrﬁélkSégeS of frames.
vari ous hardware conponents. |In other cases,
processor 16, nodem 18 or vocoder 24 nay be

3. npl Eenetddas chimilc fnheoaessising: one nmor e
appl i cation s€e0|f|c nt egr.at ed CIrCUItS SICS d one
or nigREsIitisgdhe sy PRHABE Wa § SOBIHIICAHY

SOMEe 4 ke BAIAMAL SIS hURIGHERNTHAR! R th&hraﬂ%ggu series of

nuch 0 unction ty described herein may be
franés.i buted to processor 16 for purposes of
illustration, the techniques described herein may be
practiced within processor 16, nodem 18, vocoder 24,
401 aTROARIHMALIE @it NS FRDEr cdnipraidigl:t i on, structure and
function associated with processor 16, nodem 18 and
voc orgtieviug ihﬁy%elb@ offrasgs fiogra memerEidect to wi de

Lo S8l TR, STE R R e

deyips 6@frhnieenbodi es processor readabl e instructions,
data structures, program nodules, or other data in a
nmodul at ed data signal, such as a carrier wave or

50t he [ es any informtion
deI|€g%§éﬁgﬁﬁgkkﬁﬁﬂéﬂgggﬁ1" du%%ted data signal "
meansompaingal enkbdihg nais ofthe fnamembw e thgeshiold; and

char . Stics set or cha i n b manner . as to
enco n#}' ?Tagf?s I?Pr?sﬁ’éu agﬂ%ﬂse aﬁ@ Relj© GTREEW e,
and not limtation, comunication nedia includes wred

medi a,
6. The method of claim 1, further comprising excluding only a portion of the

identified frames from a consecutive sequence of the identified frames.

7. The method of claim 6, further comprising excluding a percentage of the

identified frames from a consecutive sequence of the identified frames.

8. The method of claim 7, further comprising determining the percentage based on

a minimum number of the identified frames needed for intelligible conversation.



such as a wired network or direct-wired connection,
and wirel ess media, such as acoustic, RF, infrared,
w@anw40193eT Wi rel ess nedi a. Conputer readabl e nedi/ES2003/026397
al so include conbinations ?% any of the nedia
descri bed above. [0065] Vartous enbodi nents have been
descri bed. These and ot her enbodi ments are. within the
9. scoﬁéleometmé phiclasmi hg ferther repmATisinge deleppiwing a number of the
ati o hni
oG BRES R Rp R Ortite, SEREhe B P ifenflsieRtrdbiRs based on 2

mieBhHhambeAst @t edeaphed2ameshdeded atriimelligible benversation.
condensati on techni ques may be performed wthin

networ k equi pment responsible for forwarding packets

1OC 0 mﬁle% ol 8 BAG A GtlneY Bk ﬂglflg ?&&nlﬂéaz[ttlé&y hRrhst e of a

ticasting environnents su pol nt-to-mul tipoint
coﬁmnmw ghémee.of We 604 e 1a8ES iPTE/seS20TIH02B397 15
CLAIMS: 1. A nmethod conprising: identifying encoded
voice frames representing a pause; and excluding at

11! eaédéﬂ@?c&ﬁ%ﬁﬁﬁi%' dentified frames froma series of

t he ‘franes e nethod of claim1, further
conpr vacengcoderdhatragnerhies smnoded voife flagss in a nenory;

d | udi t t f th t
Fro rnsssebdnd kil SR%Hed voldd el AhE A BRuse, and
exBhidbdtleast Sh&6f the ddERkifisd Agined fraﬂﬁmd‘ﬁﬁ; ofjtht fenser i es

of frames via a conmuni cati on nedi um and excludi ng at
| east some of the identified frames fromthe

12" anlsh {1' {.6& SE El'aﬁﬁ 19f furlfhEIa ns‘*n%q}ﬁerﬂ&y‘lﬂgt é’cBre§ i@l §Bries of

er conprising BVIR séries of
frafrﬁé%[‘ra&lefdi@ meaprﬁﬂem(ﬁryexchﬂds e!xlehsn dbmg ditthé arstifiebfremes from the
the identified frames fromthe retrieved. series of
stqredyperics of frames: net hod of claim 1, further conprising:
conmparing an encoding rate of the frames to a
threshold; and identifying the franes representing a
13)auSEhd:)d£sm afitlsitrel k; Gweer cemprising a transmitter that transmits the series

of frames via a communication medium, wherein the processor excludes at least some

of the identified frames from the transmitted series of frames.

14. The device of claim 11, further comprising:
a memory that stores the series of frames; and
a voice decoder that retrieves the series of frames from a memory,
wherein the processor excludes at least some of the identified frames from the

retrieved series of frames.

15.  The device of claim 11, wherein the processor compares an encoding rate of the
frames to a threshold, and identifies the frames representing a pause based on the

comparison.

16.  The device of claim 11, wherein the processor excludes only a portion of the

identified frames from a consecutive sequence of the identified frames.



6. The method of claim1, further conprising excluding
only a portion of the identified franes froma
w@eongetustT ve sequence of the identified framesPCTUSZNE026397
nmet hod of claim®6, further conprising excluding a
per cent age of the i dentifildd frames froma
consecutive sequence of the identified frames. 8. The
17. et Had d@\hces: lo&ichrim, 16,uvhenein the rpé@qe:s,mgex(%ldéfr i PRIGRGtaER P the

erc e. based
e AT ea e droupuiot s BT PATRLAEH fals
conversatlon WO 2004/ 019317 PCT/U82003/026397 16 9.

The nethod of claim6, further conprisin termnin
18.a rlimbdevies of ¢leim |la’ew$qr¢méhp PFOSRISET i ?twge%@ﬁé’éﬁ"ﬁ?‘ia%% based

sequence of w1 & ?ﬁﬁlﬁ bfe cofversFaoR.
on R TREERTE pUPRe i R A IR er SR RLR o
intelligible conversation. 10. The net hod of claiml1,
further conprising retalnln at least the last fra

19.0f Hhe cmee et 908 JEqUBRER S1e PRESFALAEIETTIES ry ABET, of the
1degt1te fed ?fah}%% t?cﬁmf;{ kS cutivt - seBudfR¥i GetheoRBhtiffddnframas badedeon a

ncoder gener ates enc ded voice franmes; a
mififeeessabertdfahe ideetifiddframses enedadelor inge 1 ligibler comuersation.
representing a pause, and excludes at |east sonme of
the identified frames froma series of the franmes. 12.

s0.Therfe vt Gige 6f clalrilM Wereih Ukd pcessonfetdisd Mdeat thertast yrame of a
that stores the series of franes, mhereln t he

copeotbssequange biithe ddentifipd frames bhibe seriesiof fameht | £ i ed
frames fromthe stored series of frames. 13. The
device of claim 11, further conprising a transmtter
21t hatp fhatigerirdaslablb encgl@mh esmpriding matredtions ¢ @ause a processor to:
comuni cation nedium wherein the oces or excl udes
at fidsagify erneded yoice HameHERIAFIING af&éﬂ romt he

tlrlaré%si %1«%1 gtqe ?'é('nﬁé of’%le [ deAABSd frhfhes ﬂ;ﬁﬁl éjé?—:‘ﬂkaé? 8f ﬂhfa f@kk.m

a nenory t hat stores the
seri es of franes and a voi ce decoder that retrleves

the series of fr s fro wher i h
22 pr o%%ac@%;eaegge gpd*ughg? lggﬂglrl %Whtaﬁeén %@\?ctlogs cause the
prode8ieso:f romthe retrieved series of frames. 15. The

eV|ce ‘of claim 11, wherein the processor conpares an
enccsobrnglermnes oiffrmh@ infamagme®yryt &% t hreshol d, and

it ﬂ:netxlclf \ est lteas% sf)rrng%?ale L &iBRE %Iah{ég R_nP@Y %ﬁ)ré@sce?igs 8 frames.

23. The machine-readable medium of claim 21, wherein the instructions cause the
processor to:

transmit the series of fr“ames via a communication medium; and

exclude at least some of the identified frames from the transmitted series of

frames.

74.  The machine-readable medium of claim 21, wherein the instructions cause the
processor to:

retrieve the series of frames from a memory; and

exclude at least some of the identified frames from the retrieved.

series of frames.



conmparison. 16. The device of claim1l1l, wherein the
processor excludes only a portion of the identified
wo e@r®ws93iT om a consecutive sequence of the i demtT/Dsmd3/026397
frames. WO 2004/ 019317 PCT/|JS2003/ 026397 17 17. The
devi ce of claim16, wher ei % he processor excludes a
percentage of the identified franes froma
consecutive sequence of the identified franmes. 18. The
device of, clai £, rej . r 7
25 e Tpomtehia e s g 4 Y 28 PSR oo IR Suse the
pmkgﬁgg&ﬁied frames needed for intelligible
conversation. 19. The device of Claiﬂkéﬁ’ wherein the

pr ocerspwe adeneadingiate of thkmaes or2 thirsholdgand i 1 ed

franes..from £ f ' ified

fr aneb SRRSO Ratenh SAALBALA g MompRROM | g
frames needed for intelligible conversation. 20. The
device of claim 11, wherein the _processoy retains a

261 cadie mmshinedeadablBegRmao! SeHe bt hoe oG MLt the

pr&cgﬁﬁl‘ id éx%ﬁldta rogweas?%ﬁoﬁ BEhe &ldrGiSied fralded e a édnseddtive sequence
machi ne-r eadabl’e Ium conprising instructions to
of heudentidiegfoeessor to: identify encoded voice franes

representing a pause; and exclude at |east sonme of the
identified frames froma series of the franes. 22. The

97 MAC KL g 4 SRR @b He DS Elaith P62 Whemdhe e instidveions cause the
I nstructions cause the rocessor to: store the series
praspssor somexclide apereerinag; of dhelidentifiediFames IToEsE CYBRRIUEP seduence

he .i nt.ified franes fromthe stored series of
th}e&%‘g&ledic?mefhe machi ne-r eadabl e medi um of cl ai m 21,

wherein the instructions cause the processor to:

transmt the series of fra .vig a.co ni cati on
28me diThey maghinceseafiifle meivm g Claigh 7 SYHefe tgBRpIOag cause the

f Qe ! Miabt ®sctObi @SmBfimufn’ AlESer c24he Tdetified

IK%%%#Fﬁgf%ea 5gﬁgkdgg%uﬁ$of %Iain121, wherein the
franfes tnceddd fonmtelAgibte doneersgironcessor to: retrieve the

series of frames froma nenory; and exclude at | east

some of the identified frames fromthe retrieved.

29. The machine-readable medium of claim 26, wherein the instructions cause the
processor to determine a number of the identified frames from a consecutive sequence
of the identified frames based on a minimum number of the identified frames needed for

intelligible conversation.

30. The machine-readable medium of claim 21, wherein the instructions cause the
processor to retain at least the last frame of a consecutive sequence of the identified

frames in the series of frames.

31. A machine-readable medium comprising a series of encoded voice frames
representing a speech sequence, the series of encoded voice frames omitting at least

some of the encoded voice frames representing pauses in the speech sequence.



series of frames. WO 2004/019317 PCT/ US2003/ 026397 18
25. The machi ne-readabl e nedi um of cl aim 21, wherein
W0 b@40mstT uct i ons cause the processor to: CONMPET/ESAN3/026397
encoding rate of the frames. ;o a threshold; and
identify the franes represeﬁ i ng a pause based on the
compari son. 26. The machi ne-readabl e medi um of ¢l ai .
32p1, Mieapeshina-fradabie medigm efrcaizndbovhaem the seigs ehencoged voice
frapR ! ddfae0 loXlg/ad ﬁ&{iBﬁ Bf'tl%fentﬁgged a8 frhinedrdpt BB ol §288s3n the
consecut1ve sequence of the identified franes. .
spddvh sequdiicee- r eadabl e medi um of claim 26, wherein the
i nstructions cause the processor to exclude a
percentage of the identified frames froma consecutive

335 €QUAQCHac %«z&e{ﬁ@aﬂlgﬁﬁﬁiﬁﬂ 8ﬂcl%ﬁ1§g!3,swh&§in tHé'eries of encoded voice

machi ne-r ea e nediumof claim27, wherein the

frimsstaxahtdeo n pecantsge ofthe epcasicd yoise frapeddrasn picarseeyiive sequence
per cent age based on a.m.ni num nunber of the identified
ofthe,jrames, gaeéanqn&papwéﬁl}egsps% EA&Fsation. 29. The
machi ne- r eadabl e nmedi um of cl ai m 26, wherein the

instructions cause the processor to determne a,
34aunisBire olachine-r¢adebie imadiem fof pleim 33 ovhercivgpreeninge i based on a

sequence . of i t L . i A ..
B U5 St PR A08 a0 et e g
conMéhtidrgi bl e conversation. 30. The nachi ne-readabl e

medi um of claim 21, wherein the instructions cause the
processor to retain at least the last franme of a

350N ??ﬁ&%f%a&ﬁné-?&ﬂ%le ?neﬁgnﬁ BEclage Al | &'h@rglln the §%fﬁ>§ of Bndd¥d voice

seri es rames. 31. machi ne-readab' e nmedi um
framepretainagata lepet itlees 1ot fearoo ddid avednsecutive nggquence of the frames

representing.a _speech sequence, the series of encoded
regléﬁs%rgm,grpgﬁgeg IBmCtSFF??gijfa%egast some of the encoded
voi ce frames representing pauses in the speech

sequence. WO 2004/019317 PCT/ US2003/ 026397 19 32. The
3GrachArsystemaapatirsingedi um of claim 31, wherein the

oot 91 SRE Sl LA BaFE PRSI, ot senres
erRBUER Soich fidd®es, a processor that identifies encoded voice frames representing a
pause, and excludes at least some of the identified frames from a series of the frames,

and a transmitter that transmits the series of frames; and
a second voice communication device having a receiver that receives the series

of frames from the first communication device, and a voice decoder that decodes the

series of frames for playback.

37.  The system of claim 36, further comprising a memory within the first voice
communication device that stores the series of frames, wherein the processor excludes at

least some of the identified frames from the stored series of frames.

38. The system of claim 36, wherein the processor excludes at least some of the

identified frames from the transmitted series of frames.



speech sequence. 33. The machi ne-readabl e nmedi um of
claim 31, wherein the series of encoded voice franes
weehonoss? a percentage of the encoded voi ce freeEESInHM6397
a consecutive sequence of the franmes representing
pauses in the speech sequeﬁ@b. 34. The
machi ne- readabl e nmedi um of cl ai m 33, wherein .
39.per Thesysgen of clots 86, virerein the PIORERIPTRATERACSHM angeding e of the

representin auses that ar d f.Ql: N O
it s e o 358 bR o TR R el BrokbRpE on the
comararishherein the series of encoded voice franes

retains at least the last frane of a consecutive
sequence of the frames representing pauses in the

series of fr . IS A1RGE inr$drtion e
10551 388 S A ot el B ThE FHg ek oSl 10es Sy sigiion of h
idedBhed ahess frremcneRtecutive eqhiermmed theaidpntdeedsamest hat
identifies encoded voice frames representing a pause,
and excludes at |east sonme of the identified franes

arfroma ssrgtre%xﬁéf Othink 28, wfh%@g the Bffdedof ERGMstd PErcbitage of the

transm e Sseries o nes; and a second voi ce
idepcified fian@t from deonsaatihasiqugnee of dheidertifiadfsamesecei ves

the series of frames fromthe first conmmuni cation

devi ce, and a voi ce decoder that decodes the series

420f R sehddt dlidyAaGheredy the Pi6cesysitderarmines kied por@tage based
further “conprising a nenory within the fjirst voic

e .

oncamnimiminzatungher d&he identified framey vecdedh forduielligible FORVEERRRD.
wherein the processor excludes at |east sone of the
identified frames fromthe stored series of franes.

4338. THeedsN& emchim cl0aiwhedin théeredessdrhdetqgmimesss aumber of the

excludes at | east sone of the identifjed.franes fro
identigied rfsamen {1o0BY 2 SOPFEEUUYT SFIUSHES .OF@&S ﬁ?&&%i 3‘3’*1?‘?3 ba3€d on
mlgcfg{rugﬁﬁlgﬁ%lé 0283 %%ntiAH Bmes R4Sy %r@f%ﬂ%_i‘tﬁé drive@tion.

processor conpares an encoding rate of the
frames to a threshold, and identifies the franes

representing a_pause based.on the conparj 4
445y sthe oster ¢f; qﬁl@gf 6, \m?léq:eél? H)et[ﬁ%ceﬁoa 6%@%8 raJc Iza%g l”ttllj%gigt fH}fe of a
coflflichtife %&ﬁé&%f% bRificddamidsiih @@ serien@rdmam a

consecuti've sequence of the identified franes.
45. A device comprising:
means for generating encoded voice frames;
means for identifying encoded voice frames representing a pause; and

means for excluding at least some of the identified frames from a series of the

frames.

46. The device of claim 45, further comprising a memory that stores the series of
frames, wherein the excluding means excludes at least some of the identified frames

from the stored series of frames.

47.  The device of claim 45, further comprising a transmitter that transmits the series
of frames via a communication medium, wherein the excluding means excludes at least

some of the identified frames from the transmitted series of frames.



41. The system of claim40, wherein the processor

excl udes a percentage of the identified franes froma
w@ongptwsti ve sequence of the identified franmesPCHRS2005626397

system of claim4l, wherein_the processor determ nes

the percentage based on a dffni num nunber of the

identified frames needed for intelligible

conversation. 43. The device of claim40, wherein the

processor . det.erm nes, n er.of the identified
48f r a(r;r@'ée %Wgﬁogc%%gg’cf&?ﬁherg%ﬁenﬁce of the identified
f r aneSeRAsEMafords theseridhuNfruEdcandof the identified
frames needed for inte]ligible conversation. 44. The
systmeansfoietieningdhe saies @?Framﬁ%fram@c@g@ew, retains at
| eas - Y e
| dont 1P of RxoE ining rcRiRBE GE W Sork B L RgRAGLL frames
fréif e trtas kdrkis of frameans f or generating encoded voi ce
frames; neans for identifying encoded voice franes
representing a pause; and nmeans for excluding at |east
4g5Omerpf dé\g@e brﬁa&gx b5 e@ni s HERMRe$BEdnS Tofpatdd®n encoding
franes. 46. e device of claim45] ?urther conpri si ng
rat ofghofrgmehata htesheld, artveidensifies sheoframés igprssentiniger paupe based on
t he excl udi ng neans excl udes at |east sone of the
the GUMPHSOBY franes fromthe stored series of franes.
47. The device of claimd45, further conprising a
transmtter that transmits the series of franes via a
conmuni cati on medi um wherein the excludi ng neans
excludes at |east sone of the identified frames from
the transmtted series of frames. WO 2004/019317
PCT/ US2003/ 026397 21 48. The devi ce of claim 45,
further conprising: a nenory that stores the series of
frames; and neans for retrieving the series of franes
froma nmenory, wherein the excluding neans excl udes at
| east sonme of the identified franmes fromthe
retrieved series of frames. 49. The device of claim
45, wherein the identifying nmeans conpares an encodi ng
rate of the frames to a threshold, and identifies the
frames representing a pause based on the conparison.




