2 2 FEB 2007 WD 2004/019317 PCT/ US2003/ 026397 CONDENSED VO CE BUFFERI NG
TRANSM SSI ON AND PLAYBACK FIELD [0001] This disclosure rel ates geEzr@hlﬁi to
voi ce conmuni cation and, nore particularly, to processing voice infoérirt @n

for recordi ngwé)%@?@%gsi on and pl ayback. BACKGROUND [OOO%E@M '6§9e;tion of

voi ce inform digital techniques generally invo use of a
voi ce encoder, sonetinmes referred to as a voi ce CODEC or vocoder. The voice
encoder sanples, digitizes and conpresses voice information, e.g., speech, for

transm ssion as aCONDENSED VORIEBUFVERING)TRANSMISHON PNDWPLKEYBACKabl e rate
encodi ng. For exanple, different types of voice information, such as speech,

background noi se, and pauses can be encoded at different data rates.
Conpressi on enables the voice informati BBEEB be transnmitted at a reduced data

rate, e.g., ov e ed o T I SSI C | ceqi nformation
may be digital ﬁ{/oo? ]rmir%h tqsg&s%o?élﬁgiﬁ%%:ﬁwo@er%%gcE%ﬁg@g%ﬁne \ﬁbr é’re such as
net wor ks suppopartiogaipite processing véice (nféindalion fdd @3t difyg, aemsnti es@rlandplaydackicodi ng

t echni ques, such as Qual conm Code Excited Linear Predictive Coding (QCELP),
Enhanced Vari abl e Rate Codec (EVRC), and Sel ectabl e Mbde Vocoder (SW), encode
monments of sound into sequences of biggckGROUN sequences represent the sound
during the encoded nonents, and are commonly referred to as frames. Typically,
t he encoded fr H¥83] r Sopmanumigation cfnyoine dofprmationawsing digisdl c technigepsgenesallyt hat i s

later decoded ggayMAGH GPY JolboPbRllGe MR RLRYL ool D voBRICHGHEA,, the

encoded frames may contaln paraneters ate 1o a no uman speech
gener ati on. Resomierz althe veipeaxhddrysmmplat, |dygitizes land eanprasseeeoitinfanmiation, Bigt,er ances.
Accordingly, sone of. the encoded franes. cont ai t he codi of vg&gses i n

speech. A ~ dectRFEFM JORTARSHIsSION a8 2-sepps of frames, Jyfany, Xpice, encoders provdde yanahlen nel ¢ o
resynthesi ze tifte eABRBS TFoF eRatfiil®) Eiffttedty BpeX of SLIMYARGmAIR)4hchl B¢ Spadiclscl osur e

is directed to_techni gues for condensed voice buffering, transm ssion and
pl ayback. The bakgevsdtnoise, and paisefues: begnqoded pt diffesrah dpthi rates drrapressidicoded

voi ce frames ag,idshfl velAeRtImAforPtotR i smitO8 atSfieBidel Wit FX1E! 4'5! B¥br Alwifdg@MeS,

for
or wireless transmission channel. Voice information may be digitaily transmitted, for

example, over packet-based networks, such as networks supporting Voice-Over-IP
(VOIP).

[0003] Frame-baseq voice encoding techniques, such as Qualcomm Code Excited
Linear Predictive Coding (QCELP), Enhanced Variable Rate Codec (EVRC), and
Selectable Mode Vocoder (SMV), encode moments of sound into sequences of bits.
The bit sequences represent the sound during the encoded moments, and are commonly
referred to as frames. Typically, the encoded frames represent a continuous stream of
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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pl ayback, based on the identification. In this manner, the technigags3d(8
capabl e of condensing a series of encoded voice frames. Condensation my be
effective inr i he amobunt of franes stored in nenor transm tted

bet ween devi cgg(?%ﬁ?lggélé’oded and synthesi zed for playback. %{6'55%0“%8?'?7
vari able-rate coding is enployed, a pause Zrane may be identified, for

exanpl e, based on a threshold conparison for the rate of the encoded frane.

Q her voice caoiapg teaeihitsigies plagback Basal oh theé RidhGRdatio.r AHAGisOfmamier,ehee. Sone
voi ce coding techniques include noise estjmates in the pause frapes. |In sone
cases, the tecHfidIHss arm&?lﬁ\p Fondensing 3, sty o5 ANGPded Koire B’B‘ﬁ%f Condensaignt i f i ed
franes froma ' i Sl f ' b 1 f

preserving a m'ﬁlg?qrrﬁ?néfﬁdﬁggeerﬁof tﬁg%?)ggigpﬁf ?ggaél?%ﬁg%dn@g@gﬁo 6?.{5&'51%‘@6{?& gi bl e
conversati on. baged]devices ve denedesindsynthesizeddonmeybeckapri ses i dentifying encoded

voi ce franes Senti . . an i at .l ong qQf. th

! Sonti 11 ad fr ol VBRI Beh SR MIRRS G oA Tondt caffSha R Bedinch for
devi ce conpri seuple; basd ®na dlgeshokinebodpapis@C i I rate of eheVedcodedefvits] e Odggner at es
encoded voice franes, The processor ,jdentifies enco?g&@cvoi ce franes

representing aVQicR cQding QHEf JHFY £xplc %H’gica@gf%neéfo FdéHFPfVPE:G cpdiffes from
a series of frapksquel ROfe dosedstidhitbd '8y the PRATITIRRE., IR s6¥S BisBE theRMRMMRs Medi um
conprises instructions to cause a processor to identify encoded voice franes
representing amphiswlvesptrledieg @oly a portiopqeft the ddentified t frames dfsemi & censedutiyees from
a series of fr [ ]:al0d: d [mgﬂ inete MRGHI NE- di um
conprises a se%ag%cgfaog%clgggh vo?@g&f rtgne :l)g%?‘glsnén%il"g aLn‘ZpI{eec gggtggce. The
series of encoiientifiedifeames headed forantelligile donaasatane of the encoded voice frames

representing p in the ech seguence. [0010] .L.n another enbqdi nent, a
system conpri s@?aﬁr@t"%@n@&g@ﬁﬂ' 96?%50‘{18 fd .f}fﬁn%g’%‘i‘""@@g."mﬁ st voice
comuni cat i on ggik&ftinBaSpadse! hd ExcRIAERHR leakt e FERLideitTRd TR ednY RhgRs f r anes,
a processor that identifies encoded voice franes representing a pause, and

excl udes at | eefframgsne of the identified frames froma series of
[0007] In another embodiment, a device comprises a voice encoder and a processor.

et

The voice encoder gencrates encoded voice frames. The processor identifies encoded
voice frames representing a pause, and excludes at least some of the identified frames
from a series of frames.

[0008] In a further embodiment, a machine-readable medium comprises instructions
to cause a processor to identify encoded voice frames representing a pause, and exclude
at Ieast some of the identified frames from a series of frames.

[0009] In an added embodiment, a machine-readable medium comprises a series of
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 frares

for playback.



the frames, and a transmtter that transmts the series of frames. The second
voi ce communi cation device has a receiver that receives the serikkFb} 2)f anes
transmtted by the first conmunication device, and a voi ce decoder that
decodes the segd anes for playback. 2 2 FEB 2007 17
PCT/ US2003/ Ozgg%%geﬁf%ll] Addi tional details of these ang&/ﬁg@ﬁ@% odi nent s
are set forth in the acconpanying drawi ng$ and the description below. O her
features will beconme apparent fromthe description and drawi ngs, and fromthe
clai ns. BRI EF [0BSOR REAiEdhADFdRRV\bNGREs¢ Gd 2¢thérl Embddimenta 4k ok fakitiagh atie

Il lustrating an exenplary, vaice ¢ I catjon system t hat enpl oys techni ques
for condensed %PPPB%EH& Sraviges W‘gﬁg;r-ln Figtion, bglowy a@'ﬂi‘ﬁ’b ?%1”3‘]? becemer g g

bl ock di agram hjgaként fraditROdeRbrificRMRYE BfaWing) A foRTEdlafAsd.| ON systemin greater

detail. [0014] FIG 3 is a block diagramof an exenplary voice conmmunication
device. [0015] FIG 4 is a timng diagram of an exenplary speech sequence.
[0016] FIG 5isatim’ngdim ]gﬁ,ﬁ BRY of FIG 4 follow ng
encoding to produce a series 0 enlgii")%fe: vo?@\gﬁﬁ‘rames. 171 FIG 6 is a timng

di agram of t he[08@2JodEIG.vhiica blockrdingain Hutiratingi 4o ewsdmipdiry n@icel chembinficatiahi on of
pause franmes to be S@gl udeld frognt he %rarre ser#es.%[NBO %ﬂ FIG 7 i,s a timng

di agram of t he®¥K& SFeRleys fgchpigues, for goadensed o \‘é" 18y HANTRSHOH A0 e
identified pauggylacRnes. [0019] FIG 8 is a flow diagramillustrating exclusion
of pause franes ¥or storage of a series of encoded voice frames in nenory.
[0020] FIG 9 [0913) f Fiy dilngrblask diagemm Hlustafingxan exsuemany  voinguepsmymnieationf or
transm ssion o'gys msf-nrér@a? Aefncoded voice franmes. [0021] FIG 10 is a flow
diagramil lustrating *exclusi on of pause franes for playback of a series of
encoded voi ce {00a4djesFIG.GG22apldek Giaglain ofsnaxéhplarydiokgrcammuinication deviceg a t echni que

for identificatj angd el ect.i on of use franmes for exclusion froma series
of encoded Voi i:déﬁ%r ak |b.'4sis a%lmng dlagram%?an exempellary speech sequence.

[0016] FIG. 5 is a timing diagram of the speech sequence of FIG. 4 following

encoding to produce a series of encoded voice frames.

[0017) FIG. 6 is a timing diagram of the encoded voice frames of FIG. 5 illustrating
identification of pause frames to be excluded from the frame series.

[0018] FIG. 7 is a timing diagram of the encoded voice frames of FIG. 6 following
exclusion of the identified pause frames.

[0019] FIG. 8 is a flow diagram illustrating exclusion of pause frames for storage of a
series of encoded voice frames in memory.

[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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[0023] FIG 12 is a flow diagramillustrating another technique for
identification and selection of pause franmes for exclusion from & B¢fp (myof
encoded voice frames. DETAILED DESCRI PTION [0024] FIG 1 is a block diagram

illustrating | g;nmnication system 10. As shown in_Fl system 10
may i ncl ude t%(\‘gdrogl‘ramlogg voi ce conmuni cation devices 2 2 FEEE}'%@ZP%V\B%’%MOlgBl?
PCTI US2003/ 026397 4 12A, 12B (hereinafted 12) that conmuni cate voice
information via a network 14. Exenplary voi ce comruni cati on devices 12 may

i ncl ude conventipanabp| @ekidaitee 12} elaeRbARRGIcate Frdidt! infoRshtibs | 8P RHORGForkC 84. Ul ar
radi ot el ephones, satellite phones, and conputers with |IP tel ephony

capabi | ities. [EFOBBIRTY NOICReCommuNIEAtion; devices s12c apavuincludei epnventismek landringni cat i on

devi ces 12 may ni W : e C i cation
standar ds such ‘SPTORBA s 3o PladREFOlE] S IR, 42
comuni cat i on, compwers withniRuelepleny ospatidtieces 12 nmay be capable of transmitting
and recei Vi ng via, network. 14. Hence, network 14 may represent,.a

packet - based nim k,in the Gipg 8{1853 e SORITTFA ?rbe‘(ﬂc&‘fomuﬁﬁﬂ{l?lpg‘?“‘ﬁs é%mﬁy nati on
t her eof . [ 0026]coMriufiieats GiEbbidingato it O Yicee wirkRsiaymbRinRatiord BRAdaMs Kuckadsi abl e
rate vocoders that cog}éress monent s of sound into sequences of hits referred

to as encoded @1\4@, GS UWSQDW' é&@d':r‘ed!i#cehi/\ﬁflﬁﬁ?%& VEICE COBYEKCath O€ npre of
voi ce communi CabinAfinicklfod 9@@79521 y! @Efﬂiﬁgtoﬁ E-hﬂi&lg ﬁp&cﬁﬁﬂg%ﬁe%avm ce
and/or p K. e téc np

buf fering, transm ssion aybac 027 ni ques enent ed by
voi ce comuni castwork déviHece,1getwatk 1h vl wepresett atpatket-dased mepForkne swischedoi ce

frames as representing.el.ther, speech or..a _pause, .and sel ective exclusion of
frames for st o&%&cé’mu%é{% B BEYS 8%35‘]%'%%35‘@1}&55%0&1 on the identification. In
this manner, t §@026%C Moicgusimamécation dblics 02 g be eqsippd, with eariabkhae vocodeg, a

series of encoded voice franes. Condensation may, be effective in reducing the
amount of fr andlat SPYPIEES Pwm?amffpu%cf YR, PRAPENCES s&g%éqferamoc@s?meﬂedd@wded and

synt hesi zed f orgrapilegy B8 CdecolddShithNER distidsaR! Sné Hr m&R MM GoiksS coRf¥Afn VOI Ce
comuni cati on device 12 maﬁ'@pll dentify a pause frane, for exanple, based on a

t hr eshol d conpakevisesnl? aray emend te¢hnidyes for condensed voice buffering, transmission
and/or playback.

[0027] The techniques implemented by voice communication devices 12 may involve
identification of encoded voice frames as representing either speech or a pause, and
selective exclusion of frames for storage, transmission or playback based on the
identification. In this manner, the techniques are capable of condensing, i.e., shortening,
a series of encoded voice frames. Condensation may be effective in reducing the
amount of frames stored in memory, transmitted between devices, or decoded and
synthesized for playback.

[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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encoded frame. In sonme cases, the condensation techni ques inplenented by voice
communi cation device 12 may invol ve excluding only a portion of thezqqgﬁg@@ied
pause frames froma consecutive sequence of the identified frames, th
preserving a néni n1npnber of the identified franes needed for intelligible
conversation, ‘522 amount of pause may be a necessary EGH{VSHEHP26SY
conversation. [0029] Condensation may take5place within a "sendi ng" voice
comuni cation device 12 that encodes franes based on voice input. The voice

i nput may be eRbReedmuiudication HEVieP D ARy axclagd pause finled pridics® BYlithd vordb&e
conmuni cati on devic& 2. In this case, the condensation may_ occur prior to

buffering of t veforg H2gStRSe Y/ In Memeryh eylternatively, veics copaniniggtion geyiced@4/ 019317
PCT/ US2003/ 026394 excludlhe Searfsl HEHAL GAdH 2 | tﬁg{.ﬁﬁ. anes

produced by the \?oc?)laer gaé'%ore theﬁ(]E rtganggﬁgogﬁglt;%?%x? m%‘?ﬁ&%ﬁ@gﬁﬁativel Y,
voi ce comuni caetwmk tbvi ce 12 may excl ude the pause frames upon retrieval from

menory, but pri oA ransm Ssi,on Vi network. 14, [Q030] Condensation al so may
take place wt Hﬁ?oi\ "#08@“&35%‘}?9“‘5%1%2“‘86’%8‘? } oFCCIRG YRICE SOMMYMICHION, (o g
frames and syntdeeisé 22 Shithdecbdnarfied i syntiRsipésOthy CReard® icftentOtél pratluce M@iicee out put
may be produced by a _speaker associated with the receiving voice _conmunication
device 12. In toHITEL cYQiEe oytpy Wc‘&ﬂfﬂd%‘il EEaFPW?S&C@@e Hereeingidior k 14
and stor ed I n BiRiuficaion BRELEE! VRV GisE n€ QEBHRH CRideORatleY hitCsch? acrodoVever
t he receiving vol ce conmuni cation device 12 does not decode all of the encoded
voi ce franes. Imbraslad4 anestored én wempry @t the recarvingivoice | comnoini¢ation Hgviex d2.udes

sel ected pause .franes fraom.decodi.n synt.hesi s, and back. . [ 003 ndensi ng
encoded voi ce fﬁoﬂﬁgg ' O1 f)crceltvglgs}’%?% et mﬁ@r?ﬂr%?,“cﬁ@ 83’ nno§ d%%‘%d%‘L& i ce
comruni cati on davddeé vdide frames. pIngtead, ehérReeiving tvbitd comirhitgeon\ddviden2 sxehmbésy

wi t hout changing the forpat or coding of the stored information. If QCELP

encoding is enpf MP%@%&%&WQCW&W@@?% device 12 can be
configured to [ﬁﬁl?CtCto}]iSérbéirﬁxéﬂd#ﬁé‘d Réide efraéﬂs@rﬁﬁ)r%t ﬁ&'ﬂ%e 3h LREMAY, §.be ifXELP

codi ng. Conversely, ere I's also no need to change t '

/ot al's _ e techni ques’ for
decodi ng and s\sendiegs veice gomuniatiee devigCEL Foanr prawoteupore optimalnstersgo within

ool Vi ng oL o SuaRT IR LBRHE b o e IR ol i dcaE Poue
encoding is employed, for example, voice communication device 12 can be configured
to selectively exclude pause frames without altering the QCELP coding. Conversely,
there is also no need to change the techniques for decoding and synthesizing the stored
QCELP frames upon transmission to receiving voice communication device 12. Rather,
there are simply less pause frames to decode at the receiving voice communication
device 12.

[0032] With condensation of frames prior to storage, it may be possible to reduce
memory requirements within voice communication device 12. 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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device 12. [0032] Wth condensation of frames prior to storage, it may be
possible to reduce nenory requirenments within voice conmmunication deVFeegh?.
Condensation may be wused in conbination with additional conpression to further
| mprove storaqﬁo%oi)gi’gé@tion. I n addi tion, by reducing the_nunber of franes
associated with a's h sequence, condensation can pronoPETUSHIUIENY on of
transm ssi on bandw dt h, reduced processings overhead, reduced power
consunption, and reduced |atency. Wth respect to latency, in particular,
condensati on c@éndefsins 8htold VeI TRkt alehdy Sielea¥if héth6:90MCRE BXeihifARBRE Set up
and mai ntenance. [0033] Simlarly, condensing encoded voice franes already
stored in nmenofpuBEnigaen dewesdl3rpnveduce pesessingioverheadandpewercapumption neeghr j or t o

transm ssion t I W Qi &ETTH:-Q' ' ' t
conservati on o@r ta?%)ﬁfsh% églp%ﬁg%gﬁgﬁygt ; !rrg%ﬁcpgg eg@%%l%gs%sg@g} Eé’gﬁ? 0?educed
power consunptirames fordplayecic ecdices drec yumBer2ofF &m0 At nA& 26 0be dddddd’ and

PCT/ 1JS2003/ 026397 .6 ndensi ng encoded voi.c r s alread tored in nenor
at the receivif %%&WF%QWWH&/P%C@?IY a‘?t@%ﬁ‘?t‘%ﬁﬁy sl?%rybverheaé

and power CONSpyRrddbiReBMMnatiSe88e8Yd, synthesis and pl ayback. For exanpl e,
excluding franes froma series of frames for playback reduces the nunber of

franes that neld834lo BE. deisod ddockndiagteymillveizating (voigeosmsnmupasiony systeon Loy be
particularly ) ; . ry- . VOl ' i on

ovi oo T obaaf SRR SHOR paRbulR MG MGG ke DML BflinbRef GOMMMNATE] O
system 10 i n ypieatoammuwhidatioh devicesp&r anddmipkmentatiéh of2a vbit:elsddatsing erlmiqessi bl e
envi ronnent for eration. of oi ce nicati on devices .12 .and ] | ement ati on
of a voice con%fe(%gﬂll’ﬁa bggﬁiﬁ%@wn&gmﬁfﬁgd' OffE CRTHPUNERtAR, dGYicq 1A o 4
first voice cofkeithe e 6 Wisesalekidd tinbyomakiCatéshaitH ®biBeQtatian WahRbi®ss] 1devi ce

t hat communi cates with a base station transceiver 11. A base station

control | er 13 freRpsppiatenieoniroles §3 may Provid aecesa@etipiketiased ngtwer 18 vigacket
data serving npgdgeldra R0 BAS B GP 1R %géf%%@%?ﬁ%%%%ones or

t el ephony devites couple o0 public swtched te one networ 9. In

this manner, felepbonytdeviconcaupied wl public s¥italeed telophome qetwark (BSTNR A%y di dhis

comuni cati on ek e G kB 158k diR WA oGHLPTBR: SlmhEhERDI"Y
devices 12 and other remote network equipment or telephony equipment connected to
packet-based network 15 or PSTN 19.

[0035] Voice communication device 12A communicates with voice communication

device 12B via packet-based network 15, and communicates with voice communication
device 12C via PSTN 19. Although voice communication devices 12A, 12B, and 12C
are shown in FIG. 2 for purposes of illustration, system 10 may contain a large number
of voicc communication devices. Voice communication device 12B may receive voice
information in the form of IP packets containing encoded voice frames. As described
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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packet - based network 15 or PSTN 19. [0035] Voi ce conmuni cation device 12A
comuni cates with voi ce conmuni cation device 12B via packet - based Z%t%[é 15,
and conmuni cates with voi ce communication device 12C via PSTN 19. Al*t W

voi ce conmuni %5‘9}9 &g}\% ces 12A, 12B, and 12C are shown in FIG 2 for purposes
of illustratiah’ *&y4¢ 10 may contain a |arge nunber of VETVE28HMEMi cati on
devi ces. Voi ce conmmuni cation device 12B naey receive voice information in the
formof |IP packets containing encoded voice frames. As described herein, voice

communi cati on PawinkOfecdid cirddiBy Y RARLRY aﬁ@f}‘ég‘eg%@t wiBedCSRRLIURS o Padio

sel ectively exclude pause franes fromthe enco voi ce frames sent and
recei ved by timsuersyiastesna20036] FIG 3 is a bl ock diagram of a voice

comruni cati on ce ' e tai | n.t xaml e of FIG. 3, voice
conmmuni cati on g%?]ce%%gség\?ﬁe&fgﬁh%f {’rgces\gflﬁrr 3%3 %Wﬂ‘feé%u“f‘%nmalétvi ce such
as a cel lul ar incldiing edxt péreived frém & keypadion offlefSinp8t medini(Bet showWR)I NVecideO4 devi ce
12 may include a.processor 16, a gtP)dem 18, trans_mltg{iﬁr)e,cei,ve circuitry 20,
memory 22 and FEEWEPICs npupegeixed fpm aguiciphens 2 Yig adie cirgnitry 28 Yasoder 24nd

recei ve CONMMUNingaddsORR Yorprbdsed) $HE hRE/ i efexﬁ_eed:iffoﬁ%&i&abpﬁ&ae 33 ?usligBar?OW VO
2004/ 019317 PCT/ US2003/ 026397 7 Transmt/receive circuitry 20 transmts and

recei ves wir el e6eding tpabniquaqugh as QEHLE, EVREG SMRE gr thadikendn additigro§8qdder\24 f ur t her

shown in FIG . o, A t. .., including text
received from %c&%%%glg%g&%s?z%%r%%gﬁxﬁgﬁ%%?%%'{éisvghéﬁmﬁggn%g§ ere g’ﬂc'g%cei ves
voi ce input rekeiAeglio tiramitryeSndrives pieakee cGuitry 37 songtbduce iandibletvojce Datput/oedler 24

encodes and co ess t he vqi ce | t received fromm crophone 23 using an
encodi ng t echnf? ﬁiﬁprg\gd‘t%m\ﬁcw%%éé SW or the like. In addition, vocoder

24 decodes anyo3sntPesdsZRs 16NeRats V RisGctioh® "Rered CHET H8HoM D2t h@N&dHtlol I ecei ve
circuitry 20. Audio circuitry 25 drives speaker circuitry 27 t_gedprodpce
audi bl e voi ce WHRmMRRicagneand gpplement, vaich cendsnwiirny deshpiquesod described heremzg]

commun; oat | one ERHPr 2 hAY W Ghd R & Qi kibolPRRYn R AN, SERLIY BTN her e .

Menory 22 nay (REKRM),t men-valatike o frandand cavcass c exmone nNYR AMAM) eleatently o etagabie nor y
programmable read-only memory (EEPROM), flash memory, and the like. Memory 22
also may serve as a buffer for encoded voice frames processed by vocoder 24.
Alternatively, a dedicated voice buffer may be provided.
[0039] In some embodiments, vocoder 24 may be integrated with processor 16 or
modem 18. Alternatively, processor 16, modem 18 and vocoder 24 may be integrated
together as a single processing unit. Accordingly, although FIG. 3 depicts processor 16,
modem 18 and vocoder 24 as separate units, they may be implemented in a variety of
different arrangements using shared hardware. For example, the functions performed by
processor 16, modem 18 and vocoder 24 may be programmable features of a
microprocessor or DSP, or features implemented in an ASIC, FPGA, discrete logic
circuitry or the ﬁkc. 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.
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(ROM, non-volatile random access nenory (NVRAM, electrically erasable
programmabl e read-only nenory (EEPROM), flash nenory, and the |iKke. zwemr@ 722
al so may serve as a buffer for encoded voice frames processed by vocoder ﬁ.
Al ternatively | ed voice buffer may be provided. [003 I n sone
enbodi nment s, %@B@Z’gié may be integrated with processor 18¢ E’FJLZWWQ?WIB.

Al ternatively, processor 16, nobdem 18 and gocoder 24 nay be integrated

toget her as a single processing unit. Accordingly, although FIG 3 depicts

processor 16, [0aEpnFi@ ARt u hgréfh GFSanSERADRE spoth Sequeh@y26TBX1théigh

i mpl enented in a variety of ferent arrang errents usi ng shared hardvvare For
exanpl e, the f&Rseeh é?ﬂéleb@rsf‘@ﬂfrbéﬁcéyon ﬁ%é@ggq)pf PocoRYergetiam gheyn aroy sereedly 24 nay

be programmabl g, p ment ed
n B RSO PP ERHHER by Bye of SpELAPLORRBAARe" schlibion By RERMEbEfo WRLE T
enbodi nent s, ciée.t paused. uhdeadot(sbahmaihglhlbesbeem orﬂlmnb'smnnt iddudenpriesn HeBveand

vocoder 24 may erf rred t he oth n operatio pr.ocessor
16 identifies 8%58 P % “P%/ré?‘r%‘ge e?ﬁo 8#%1&%’{9 FOIEQB tE“ﬁﬁ'i‘ H@ﬁr‘gsent a
pause, and sel patses(ehysmvai WdE6. af a pedishlad §i¥BciPieqhdiRe 26 ARdlhdesiaSshuld peiRa from a
series of fran§§ tQ be stored in nenory 22, transmtted via transmttreceive

circuitry 20 follpwedbyspershonering 38r pause perind e sRReFIN Berias 3t anskpaysaprziodp| ayback
by vocoder 24.3¢n this manner, processor 16 can be configured to pronote
menory, bandw dth, power, and processing efficiency as well as reduced | atency.
2 2 FEB 2007 W042D0FIG19317 timiny d@mﬁsbﬂﬂﬁm sef@mdd R6 ARG 4i follawingi ng

di agram of an X8 lary_ s eec equl nce hou ech .sequences vary
based on the Cgrlx” a[Ppm ohve F‘é‘%ﬁ? ?Pcofl OI?fF m@%eﬁgﬁﬁfsamgﬂﬁ(ﬁ%%feﬁzaéd by
bursts of speeeither@rpatistt (PEfrafe 68a 'épewpes’)afaaﬁ Qrdirefily) 8 Ya9iblé tats RReadT, willi -
pauses. | ndeed, to be in II| bIe s eech ordinarily must include pauses

bet ween ut t er S#O88 Pan§e %%%ﬁnﬁm%l Aceordingly. wayse a8dnt aj n
the encodi ng OfpechRYsfRs c‘éﬁ b'*‘ehi%ﬁ’&llj/ %éﬁh s eee%%ﬁ%m@ e SR&AM s&qwgce 26

i ncl udes a pause period 28, followed paus€ perio
speech peri od M@nurpf&uﬁbpmuﬂ@mpw fr{ime)tb@}caliy @Llllbeq:mc’éectatmlt!@erdatagwam of the

speech sequenc E%ﬁ | low ng encoding to produce a series of encoded
voi ce franes. Eac r%@em%:gssﬁecfcgl ghat ed as

[0043] FIG. 6 is a timing diagram of the encoded voice frames of FIG. 5 illustrating

identification of pause frames to be excluded from the frame series in accordance with

the condensation techniques described herein. Because speech sequence 26 is encoded
frame-by-frame, the pauses between utterances can be shortened by removing some of
the pause frames. As shown in FIG. 6, pause frames corresponding to areas 38 and 40
are eliminated to condense the overall length of speech sequence 26. Area 38 and 40
each correspond to two pause frames, in the example of FIG. 6, that are excluded from
the series of frames representing speech sequence 26.

[0044] Notably, not all 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.
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either a pause (P) frame or a speech (S) frame. Ordinarily, a variable rate
vocoder wll encode pause franmes and speech franmes at different b

Accordi ngly, pause and speech frames can be readily distingui shed (;2 E@n@g}l ng
t he encoding . threshold rate. In particular, a pause frame typically
will be encode‘g&g?o“&“\%b rate than a frame containing sﬁg%ﬁm“f’%%] FIG 6
Is a timng diagram of the encoded voice fganes of FIG 5 illustrating
identification of pause frames to be excluded fromthe frame series in

accordance wi tiroo4s]hemcmmsetmem§i@2nh%e§d gﬁé&! ERChnREA B5dhu RfdRANEm, SPeech

sequence 26 is encoded frane-b es between utterances ¢an be
shortened by r®ebas meetsesfor afbackgreunshneise Iewdneé regeiving dewice pypivally vess thause

engtn of spoccReedind fof 518 o hafiegd or Sk SRR Bty AR HEARGY JE0e” ™
frames, in themesta:pubelamfmﬁhﬁauoﬁ 1tt:dwtbearearm&ouaﬁﬁ the g fritheirsepdues ief, franes
representing s ei frg'];}guence 26 %%gchﬁl'e Nota npt al | of t he pfz%use frames

are excluded i fihp seTis of¢ mes. In-thig,Fage, thepanse frapgs|to o

desirable to exClitfifleddhn/baRA frif %@5@&3&@%@@&@&%&@& Eﬁaﬂerf%espwser ve
the intelligibility of speech sequence 26 of the padse franes were

renoved, ther eleaibsbme 98 theopaysefirraes an rejainedimthe ﬁemksemsam@nnnestalhgibﬂgyl n
speech output_th f nd.

Accordi ngly, ?{}d gé%dr?gleﬁsta{m{én%é%%ughgérmaﬁof %“{ tﬁec%le %‘{R ‘ﬂ& l%‘se""{il% may

make use of a [H0A6]mUThe thmsh@idfmrpgudefrdmeamtmhﬁhhﬂybehﬁmOmtsuﬁﬁﬂbeﬁ:loe&‘am&mber of
pause frames f intelli |b| Thus ﬁ] e Ie th may be based
on the intell | rqupﬁnplp H%é&g é’m"&%sc@@ege E?J’g{&eﬁ* hpse pyse

2004/ 019317 PCﬁéthﬂ%’a(cQs%G&%mﬁumhﬁpﬂLﬁbér of Qe it OAlt&hQHel Itm piokess encoded

pauses can contain useful information, such as nmetrics for a background noi se
| evel . A recei $auil bgesandigured 3p cratajny au?é%lvﬁri@“S%MB@F odmdhisorase, pgpaimye adj ust

gai n or other [
i nformati on, &l %g%fgggss?r a eﬁrteol%_frg'len .gg'i 2‘1?‘11‘1201?35}2% @gﬁ%ﬂﬁ%ﬁ’% 18%28?%?. e.,
t he | ast franmeman ratamemomsfmm‘as:dmnemlshdm faases e Afgpiarriie tHreshbldi payasek ihhe pause
frames to be excluded can be.tak from.the einnin e of, a,series of
pause frames. AMUBELM Qﬁgengen tofewghepiﬁ?g] a‘#e pgl}sg t&l lﬁetdg?"'ﬂ e fYie Ffane
series to per nbickgrohid haigs levdli ty

[0047] As an example of the application of a threshold and last-frame rule, FIG. 6

illustrates retention of all of the pause frames associated with pause 32. Whereas pause

28 and pause 36 are modified to exclude a number of pause frames, pause 32 is
unchanged due to the effects of the retention threshold and the last frame rule. The
results provided in FIG. 6 are for purposes of illustration only. Results may vary
according to the particular retention threshold and whether a last frame rule applies.
[0048] FIG. 7 is a timing diagram of the encoded voice frames of FIG. 6 following
exclusion of the identified pause frames. As indicated in FIG. 7, the result is a
shortened 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



and, optionally, to retain other useful information, such as the background

noi se level. [0046] The threshold for pause frame retention may be & Bs@ilute
nunber of franmes. For exanple, the condensation process nay be configured to
exclude only t{@ss frames in excess of a m ni num nu . of pause franes.
Al ternatively, theoﬁﬁ%%zss could be configured to retain ?C?rggs&gqs@gss%use

|l ength. In this case, a mninmm percentag® of pause frames are retained. Thus,
foll owi ng condensation, a |onger pause nmay retain nore frames than a shorter
pause. Again, jcqeerichylesterbl bamyvidh) litehty, pfo2BdsitpCintl owed ¢dhstBpeoi ddeint@dest he | ast
frame of a pau%e, i.e., a last frane rule, for background noise |evel. [0047]
As an exanpl e fort“ﬁléreéb‘ﬁlication of a threshold and last-franme rule, FIG 6
illustrates re | O l; t BE tHRALSRe : ' ' 3 32.

Wher eas pause Eogg‘]anic}s%ga?é 36 g'r 2’ %I fi e%aﬁﬁmgfgﬁgﬁhg&ﬁﬂm% IBB P Se
franes, pause Bres of enenshed vgicd framestfoom evasbercid?), ahd tidentifydng en¢aded tvhiceshol d

and the | ast f . syl,t s-provided n.Fl G are,for r poses of
illustration ofr{%g% {sgéeu?qhgg% a'i;\?/ea ys' 3@8 g?cé?lﬁ'ée b%mte lhg'vﬁlgﬁ %c&l'lcg?g &g}egﬁ{li on
'([j hr eshol df anﬂ aﬁsehtaarufbel- osi sﬁfeﬁ'ﬁiﬁ&p&ﬂ?ﬂag@gﬁ?ﬂ%ﬁﬁeﬂ]ﬁlﬁﬁ@é&b fﬁhﬁsl fromd the G?rle'lshm' ng

I agram of the encoded voice fr s.of FI . ol l owi n excl usi on t he

i dentified pauSe™PPeH ‘@?ceﬁfgani‘-%d%:%%ecr FP’F%@“I’?,P“PW&“IF%&E‘M lastframe '"s“%raﬁened
series of encoggsisyl B8vd." B excum{g ﬂﬁle?!ﬁ@‘ﬂ‘ame&hﬁc Rahn &ﬁgibl‘gi@sfﬁoﬂﬂgﬁ@rances

are reduced, but not so nuch as to adversely affect intélligibility.” Over the
course of sevepase-ghnsieoed Fanesatierin memery4d)ovich s pamory 22rshaws inBiG.Besul t i n

substantial sSgweNISH at.enc a e ] w i P cgssi ng
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frames for stowagmisionaof seatnasofoéncedabdeaide iames fingrmeticvian, FHRO? yeprésants
particular, FIG ,h8. represents_exclusiogon qof pause franeg.produced by a vocoder
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2004/ 019317 PCT/ US2003/ 026397 10 sequence, however, bandw dth, "I atency,
processi ng andsqaseuse. Enhisaep. ialof thefeames peaguced bydherigeodersase storelGn sBMORE shown

encoded voi co. Py SREEP ok ot HEAR SRy FVorkUPLLR P bR, oy Bl

a reduced length speech sequence, bandwidth, latency, processing and power

consumption advantages may result.

[0052] As shown in FIG. 9, the condensation technique may involve retrieving a
series of encoded voice frames from memory (50), and identifying encoded voice
frames representing a pause (52). The technique further involves excluding either an
absolute number or a specified percentage of the identified pause frames from the series
of encoded voice frames (54), subject to minimum pause length and last frame rules.
Upon excluding the pause frames, the technique involves transmitting the pause-
shortened frame series (56), e.g., to a receiving voice communication device 12.

[0053] FIG. 10 is a flow diagram illustrating exclusion of pause frames for playback
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.



frames representing a pause (44). The technique further involves excluding
either an absol ute nunber or a specified percentage of the identified pause
frames fromthe series of encoded voice frames (46), subject to m nffmpmspayse
|l ength and | ast frame rules as discussed above. Upon excl uding the pause
frames, the t \ jyavol ves storing the pause-shortene LES in
menory (48), gﬁ?%bggﬁ?éﬂory 22 shown in FIG 3. [0051] FI %é@@s{l@os@?@?ﬁw
diagramillustrating exclusion of pause frhmes for transm ssion of a series of
encoded voice frames. In particular, FIG 9 represents exclusion of pause
frames producei¥f] a AsohowerinHIGhilD, the ondtinsrgion dechaique anayuinivolxe iretriedegiace 12

prior to transglssign of .franes .representi a eech ..sequence. thi s case,
all of the fragg e§;p oG EOICR ﬁ%“@%?{)o rnlleg&é'y s@@r’ @Bgilﬂer‘??gﬂ% f}lwdﬁgtm&ﬁe | east
some of the pafiaged kepi@entingea piist (60). MHetchniyut Tadfiser il @s exEMdihg 3fikdFidnt i Ng  a

reduced | ength speech sequence, _bandw dth, |atenc processi n%{and power
consunpti on ad@®esolulepembsrer a spesified persgniage ofdthe 1qd-papseciranees Troxe the SefdSns at i on
techni que may Py UELE FaM | &Smith ' f f menory
(50), and identifyio\‘r%gtl eﬁ%%ggﬁieggsl ’esuﬁﬁ:grres r%ﬁ@?ggﬁeﬁe}r{l gﬁ%%sge sgfgﬂ.&‘@The

t echni que f urt Ripon excladivg thepavde frimes, the teebmiqueninvalbesadedodinmamisynthesiziag geci f i ed

percentage of the identifi.ed pause.f[anme rgm the series.. of encoded voice
ranes (o4 sBBeeboRper R R o oL R bR " RaBE rPhfianty By
excludi ng the pauiepdusaffemes hlag beeRboslished By ekipping FoWAEdTpist ithiOstbiRe paadese-

shortened frane series_(56),.e.g.,,t0 a recelving voi ce conmuni cati on device
12. [0053] FI G%"{PG

??%agﬂﬂ?ﬁﬁﬂeﬂisé%mmw'ati ng exclusion of pause frames for
pl ayback  of 2 635} e%m?.f uerﬂscgctfogur Hidlfafh hf@ﬁaag dihghmaﬂaﬂldaéalecﬁblﬁof gﬂquse.

represents exclusion of pause etrievéd fromnemory in a receiving
voi ce conmuni c fitaimes fatesxichision Xrary arsedescef enchdednvoite frames. f riarpastiaidaroBEH 1dnd
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[0056] The encoding rate indicates whether the frame contains a pause or speech. For
example, vocoder 24 may encode frames at full rate, half rate, one-quarter rate, or one-
eighth rate. Typically, vocoder 24 will encode pauses at one-eighth rate, permitting
ready identification of pause frames. If the encoding rate of the frame is above a certain
threshold (68), the frame is not a pause frame, and the process continues to
consideration of the next frame (65). If the encoding rate is below the threshold (68),
however, the frame is a pause frame. In this case, a pause length value is incremented
(70). The pause length value represents the running length of a pause, as indicated by
the number of 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.
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[0054] As shown in FIG 10, the condensation technique nmay involve retrieving a
series of encoded voice franmes fromnenory (58), and identifying enc?ﬂeﬂQVﬁhfe
frames representing a pause (60). The technique further involves excludiiYg
either an ab e.n er or a specified percentage of the identified pause
franes fron1tﬁ@bgé4pggqpof encoded voice frames (62), subj FET/ISZ0BOB¥um pause
| ength and | ast frame rules. Upon excludiirg the pause franmes, the technique

i nvol ves decodi ng and synt hesi zing the pause-shortened frane series (64) for

| ayback. In e i C i
pl ay SIP0B81e R diseBRLS abdévé,p% 1Sat§ﬂ gﬁgé)gﬁ g@&‘?ﬂagpl%&ﬁfer el ARES of BhY 106

acconpl i shed by ski pping forward paudse anes as a frane
series is readpdupsd frameinaycon@oB%] scheGof pause frames Itopravidega eurrent background ng

i dentification d sel ect | 0 use.. fr for exclusion fr a_series of
encoded voi ce ?03%”%1 : ufeﬁeﬁgﬁri %ﬁ'{’)@?g Fpgn a%‘%lf“l“ﬁ&ﬁ? PaC gtrgtfh‘ﬁi GBS Phat may
be used for i diemhe {76)aind Vanpating kel cnsodiiy Gfte pAtheaafer thfteifold (T8), theaedhaigdensat i on
t echni ques des¢ri bed above with respect tqQ FIGS, 8-10. As showmm in FIG 11,

upon receipt o t?rﬁén‘ﬁéﬁ’&eﬂfefélﬁeﬁf‘ﬁ%)s 4 pause §‘@F‘P_e¥g¥° féﬂ%iﬁe‘ﬂ’tﬁcﬂﬂé@ ﬁ%ﬂé, t he
t echni que 'nvoinuﬁ&eégg%%mwﬂ;c%ﬁ@ P&%%&&Eﬁol?,flgﬁgfe%ﬁgﬂ%anEhe frame

(66). [0056] The encdding rate 1 ndicates whether the contalns a pause or
speech. For ethadast pause frame and musthgyeteineddin thisaases thetpréassd proceeds tolthe fiext at e,
one-quarter rage  or one- eighth rate. Typically, vocoder 24 will encode pauses
at one-eighth €, permtting ready identification of pause franmes. If the

encodi ng rat e [@b59hekffthaffeme $s fpanse fameead mblicated iy os katstingdRje thidie gieakf® i s not
a pause frane, and the prqocess continues to consideration of the next frane

(65). If the efienihefyreshold the prajoys,fiame wasmet ths last Pgnse framg,Aqcordinglkethe r ane i s

a pause frane. ph{iohd)iBnkas CxcRdbR #om HRNGLBs VRlcHEded Volte! SARA! &), %ﬁ%e The
pause |l ength val ue represents the running |l ength of a pause, as indicated by

t he number of eehmiqueuptogesdpde decrémentdbe pasatlengtle valup (F0)s pEBranh that pointicbe  Upon

identificatio : r S . . .. [ 0057
Using ¢ he paueieoyidhs SE. fo' A Raerddi i 5 tese i e 141 o6 B0 Rk Bhyse
whet her the nukkhgth (02) madisast basedmniesrulgse ahd cortinaes n hikeifashionnforanaifing) .

Again, the mpinmum may be absql ut e _.nunber of frames, or a dynamcally
cal cul ated nu €5 1p SePEb&S‘é'@ VRICE{TAMAYm per cent age of the frames in a

pause. If the pagee FRNALNs hFow GhgrdnRhdfatihd Aibthd? Sechhidus P identlicatfoR Gn@T esent
pause franme ismgoiqeexcl udecs:i.a Ionstead, thee1 t%chni (}ue proceeolls tolc?:onsi deration
(8)

of the next frsglestion pf pavee frames:far exndusion &om asatiesrof engeded vhise friamesrulfil 12) |

however, the t ﬁﬁ@&t&%@ctﬁﬁﬁfég ?h%? n;[aj(,? bg 9155%1' ng {ﬁﬁﬁi?&h&fn aﬁcpgxcﬂl%ﬁl of pause frames
for the condensation techniques described above with respect to FIGS. 8-10. In contrast
to the technique of FIG. 11, which generally involves exclusion of pause frames on a
frame-by-frame basis, the technique of FIG. 12 illustrates exclusion of a group of pause
frames. In particular, upon identifying a consecutive sequence of pause frames, i.e., by
identifying the start and end of the pause frame sequence, the technique of FIG. 12
involves excluding a percentage of the pause frames.
[0061] As shown in FIG. 12, upon receipt of the next frame (82) in a series of
encoded voice frames, the technique involves 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 (86),
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
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frame (74) for application of a | ast pause frame rule. 2 2 FEB 2007 WO

2004/ 019317 PCT/ US2003/ 026397 12 [0058] As discussed above, a |last pause frane
rule may require retention of the last pause frame in a consecutive §dES d8Tof
pause franes R’ﬁ 9({0?(“ ge a current background noise measurenent for decoding.
Upon det erm ni % 94Hc odi ng rate of the present frane (PEYUSHEI26MFari ng t he
encoding rate to the rate threshold (78), ;4 he technique determ nes whether the
frame is a pause franme. If the frame is not a pause frame, as indicated by an
encodi ng rate ] r t reyi oys frame was the

| ast pause fré%ﬁ%sdn%rgﬁ g%% ?fte{;hg]??\tggﬁle%’nh&'%?\cl S cuge%g&fﬁeﬁﬁreggeo sthgrpggseeeds to
the next framsequep@059) |If the frame is a pause frane, as indicated by an
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T the ser oo tapied Hould b Sxcitadl, 8 blIIHE e orliffes' G h Slichiof ST RO 1A

ow dragram

i | lustrating ancideevoiteeflameq(82).f dFhis thehtitjfd omlyi v acoothplisiede ddri e@xanygple, dguse
frames for exclusion froma series of ,encoded voice, franmes. Fl 1

st rates t ARPEdaseh fieatiye Ghoredsd our s end PbET et fusron o
pause frames sb@iat e ERARRE B&Tbd ORIVIELHBIMGURRE] S2E bf Ratle B Q¥ Quiphi, B ol g&PECt O
FIGS. 8-10. In contrast to the technique of FIG 11, which generally involves
excl usi on of [puffedng, trapsmaission of playbaske- by- frame basis, the technique of FIG 12
il lustrates exgdgss Ohe RhctRidied HRcAbedRis § ty] :

I denti fying a)tcodr?zecutei ve s@guenge of paﬁgggf@g@?n{%ﬁ@a? %W%é%#‘??‘gﬁ ng the
start and end fisfawakes op anjseonibipation dkegeod n deimplementedch sofijearepthe FiclBhiqdd® maynvol ves

RAEE NG N L S e R R ok
techni que i nveksged) pbrEsriisndiel @?meE of i Reiglics desotibed aBB@0ThahRdaw, e t he

frame (84). Again, the encoding rate indicates whether the franme contains a
pause or speeCRmPHEr geadable Pedity may gomprisenEndem Aecess memerRy, RAM) sughnas

synchronous dynamic random access memory (SDRAM), read-only memory (ROM),

non-volatile random access memory (NVRAM), electrically erasable programmable
read-only memory (EEPROM), FLASH memory, magnetic or optical data storage
media, and the like.

[0001] The program code may be stored on memory in the form of computer readable
instructions. In that case, a:processor 16, such as a DSP, provided in a voice
communication device 12 may execute instructions stored in memory in order to carry
out one or more of the techniques described herein. In some cases, the techniques may
be executed by a DSP that invokes various hardware components. In other cases,
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.
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threshold (86), the franme is identified as a pause frane (88). The process
continues to consideration of the next frame (82). If the encoding rzaéﬁ @ﬁ
above the threshold (86), however, the frane is not identified as z; patys 7
frame. In thi ﬁqg{ﬁ, th_F end of the pause sequence has been reached. In
particul ar, wh A5 bause frame is identified 2 2 FEB 286T/USY39%6%1019317
PCTI US2003/ 026397 13 followi ng a sequencgqof pause franmes, the technique
detects the end of the pause sequence. [0062] At this point, a percentage of

the identifieqopessechhmifRaiin® nRif! sl 8Mboditd PRERSr $6ddanE iRlmpRGRIed voi ce
frames. If ten pause franmes were identifi'ed, for "exanple, and a reduction

per cent age of Gwstwstusess pragsam dnodulesoredthpntdatsf intahmodwlated slatacsignal, snehsaswul d be
excl uded. The t .nue i iderati.an_of. .nex ncode
vorce frams (SRror e 'of Gk b Bech A NS R} iteblich NEIGY IngaBCOTE,

t hrough a sequiircemf “sodddied datd Giznbll amems an digndl filerti g o of Meste adfeit§ r ames
so that pause franes can be excluded froma final series of franmes o be
output, e.g., FIBFACICHBHBSRT FCnapEeeHE s BANMSY abF%Waéwﬁ?wsq stggglhni ques
descri bed heregp m@?%f%‘caﬁré%‘ SR AbCEmitdlioh 2 NRhfcatiDA T hd frcludbd WM MRdiO" any
conbi nation thereof. If inplenmented in software, the techniques may be
realized by a stz wiredatiwpk nedirerwigdpeonaeotign, ard mirsldass meedia sich when
execut ed, perforns. 0 r . | que i ) at case,
the comput or RelerRE: Rafel End ol b PR EoREL (ARMIERRME mfiadT °25
synchronous dyinelndecomisinaions of ayof termdedya deséibsihbovecad- only nenory (ROM,
non-vol atile r m gccess ry. (NV ,, electrically. erasahl e programmble
read-only mm@@?ﬁEEﬁW,eﬁg‘%@m&@&ﬁﬁﬁﬂgﬁc&Weﬁé? ﬁﬂeflﬁigﬁgl%&w%ge

nedi a, and t hewjtiikethe [LO8bL bf The fRRERARGREE FRYexafiphd, %ﬁabneﬁﬁomeaw%dea the
formof conputer readable instructions. |In that case, a processor 16, such as
a DSP, provi de@ps¢ribed heseinemay dnpmformed athitevpice commumnjcagion deviees, syelr @8t i ons

stored in neno i a ] ] i escri bed
nerein.  1n sonpisl pRdRboroRel *Alinafiely, BSplen ol inigles BEERPNAERRETCRC
vari ous har dwawihin aepeoork regsipnient sispansibleafor Sorwaplings pkets chbiaininpdthenetiébded vocoder

24 may be inplenented as a.mn cyroprocessor, on . o
y P voqc‘:ee ames, partlcrl?larfy B‘)l’ mu gcastmg env?ronments such as point-to-multipoint

communication.



or nore application specific integrated circuits (ASICs), one or nore field
programabl e gate arrays (FPGAs), or sone ot her hardware-software ngfbé nation.
Al t hough rmuch of the functionality described herein nay be attri but ts 2007
processor 16 for purposes of illustration, the techniques described herein may
be practiced within processor 16, nodem 18, vocoder 24, or a conbination
thereof. In addition, structure and fgpgfygn associ ated wi th processor 16,
nodem 18 and vocoder 24 nay be integrated and subject to wide variation in

i mplerentation. 2 2 FEB 2007 WD 2004/019317 PCTI US2003/ 026397 14 [0064]
Comuni cati on nedi,a typically. enbodi es processor readable instructions, data
struct ures, Brogrérﬁ]ﬁﬁgdﬁ(g%‘?rs&ﬂg'other data in a nodul ated data signal, such as
a carrier wave or ot hﬂént’[f&ﬁ%&‘eﬂ@g&d%{ébﬁg}n@pgpfe@a{tmggz,a@&%aﬁd‘lfOrrTB.tI on delivery
media. The term "nodul ated data signal” neans a signal that has one or nore of
its characteristics setclushing desgiegmerpf theoterdifiod frames tistherebeprodues & nf or mat i on
in the signal aof, , nd not |imtation ommuni cati on di a

i ncl udes wi rg%dﬁg%d?essoggﬁéggg g&\?\f FageHEPTRTASP Ohfl F%e(?f(’;h Wq}l%r&?e(%?fﬁgﬁeg?on, and
wirel ess nedimplaghacktin®, thasajushdecxcibive bhfausdsa@socrnd withhe exéli®ldernaedi a.
Comput er readabl e nedia may al so include conbinations of any of the nedia

descri bed abqve. 065 ari.ous. e di ment.s, have been descrj bed. These and

ot her enbodi nts[rg?‘ ’élegl"ﬂ%(f)ﬁ?lﬁmf hﬁgﬁgﬁgmsps%gomg} \ﬁPPfgm?:‘Pdeﬁeﬁﬁs. offgAmesx anpl e,
condensat i onid £imogues described herein may be perfornmed wthin voice
conmmuni cati on devices, such as cellular radiotel ephones. Alternatively, the

condensati on _t echni ques ma¥ be perfornmed wthin network egui pment responsi bl e
for forwardi Ag padkemsthedat elaim hofurthes comptisiag transslitiag thegondenspdsaricsof ar | y f or

mul ticasting i poj nt-to-nul ti point comunication. 2 2 FEB
2007 CLAI W@&%%L%{Eﬁ%gﬁl@g&#%%@?wgml dentifyi ng encoded voice franes

representing a pause; and excluding at |east sone of the identified franes to
t her eby proddce aThecusthedsédamri,feshafcompriside cbtnevingetht camessedapriessdnt ati ve of a

speech sequence ¢ ndensed
alnes 1rom a memory.

5. The method of claim 1, further comprising:
comparing an encoding rate of the frames to a threshold; and

identifying the frames representing a pause based on the comparison.

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.

9. The method of claim 6, further comprising determining a number of the identified
frames from a consecutive sequence of the identified frames based on a minimum

number of the identifted frames needed for intelligible conversation.

10.  The method of claim 1, further comprising retaining at least the last frame of a

consecutive sequence of the identified frames in the series of frames.



in playback tine, the sequence exclusive of pauses associated with the excl uded
frames. 2. The nmethod of claiml, further conprising storing the C?Qdﬁgfﬁ@
series of frames in a nenory. 3. The nethod of claim11, further comngr !
transmtting the condensed series of franes via a comunication nedium 4. The
met hod of claim1, further conprising retrieving the condensed series of

frames froma nenory. 5. The nethod of claim1, further conprising: conparing
an encoding rate of the franes to a threshold; and identifying the franes
representing ﬁ pa %e.based on the conparison. 6. The nethod of claiml1,
further conp}'sing EVET IR ™l y a portion of the identified frames from a
consecutive sequence Qfydidé@nbotRRtiaf haradsaBsiied Toicd ARt hod of clai m 6,
further conprising excluding a percentage of the identified frames froma
consecutive sequence d¢fpre¢essardattified franes. 8. The method of claim?7,

further conprising determ njng.the rcent age based on a mni num nunber of the
i dentified frames needed f6‘?%%}??%?‘1°B§‘?“§‘1°é°°§%mféF%Pé?%eaﬁlﬂg_ BPAREMret hod of claim
6, further conprising det erRilnidiht Raft4tiebf Bk iddAafibdARhbS dofEkrely RBRReH OM a

consecutive sequence of the identified franes based on a m ni mim nunber of the
identified f¢oRdensedhessigeal ¢nspdgdicaite fragngsirepressniptivesefid spaechisequenhecondetsed of clai m

1, further c IS Wl S . utive
sequence.of [P Hac\ind Phlenhile Bhoth FRde il hSkielol IR ¢ B1uRAREE 11
device conprising: a voice encoder that generates encoded voice franmes; a
processor thk.: iTentevice efcleint btdurthencamplisiagememepy thatestdresiihe aoplensed;, and
excludes at | east.sone of the identified franes to thereby produce a condensed
series of en%gﬁ%ﬁ? Ce franmes representative of a speech sequence condensed

in playback tinme, the sequence exclusive of pauses associated with the excl uded
frames. 12.13The Tieweoie of ciginal Mfldher bompiligig £ @MMBHiRdriht Graf@Ry te t hat stores
the condensed .series of frames. 13. The device of claim1l1l, further conprising
a transmitt esondensed series efirames yaa communication medium.

14.  The device of claim 11, further comprising:
a memory that stores the condensed series of frames; and
a voice decoder that retrieves the condensed series of frames from the

memory.

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.

17.  The device of claim 16, wherein the processor excludes a percentage of the

identified frames from a consecutive sequence of the identified frames.

18.  The device of claim 17, wherein the processor determines the percentage based on

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

16
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condensed series of franmes via a comuni cation nedium 14. The device of claim
11, further conprising: a nenory that stores the condensed series of ?T{F?ﬁgﬁ
and a voi ce decoder that retrieves the condensed series of franes frz) 07
menory. 15. The device of claim1l, wherein the processor conpares an encoding
rate of the franmes to a threshold, and identifies the franes representing a
pause based on the conparison. 16. The device of claim1l, wherein the
processor excludes only a portion of the identified frames froma consecutive
sequence of fhe identified frames. 17. The devi ¢e of claim 16, wherein the
processor ex 'ude@eéfeﬁ’é?Egﬂ?%g&hef%theipﬂ%ﬁﬁqﬁﬁﬂmlﬁleéﬁégm’fhebﬂf@econsecutive

sequence of jiBRified §hhiel ideh 4 EARRDtivd Squdhd8 of @i dRifbd FhRbdbakdd oper ei n the
processor determ nes the 1?ercent age based
t

er cent on a mninum nunber of the
identified fmiimsmmasdedofithe identifédd fraphdsingeded dordntsHigitde comv@rsatin. FEB 2007  19.

The device of claim 16, wherein the processor determ nes a nunber of the

identified fganme r Ve, . i Lfd S based on
2 i mam risber Tisr oy 58 of GRT it BRNRERobeiCo G sy P
conver sat i onconz&utivdeeqdence cethefidentifiedrdrhes nhley seriss dfhfeanpgsocessor retai ns at

| east the last frame of a consecutive sequence of the identified frames in the
series of fr mes.A21. hA g%ﬁht!?lne- rreadabl e. medi um conpri si ng instructions to

cause a processor® fFEhinggeadable med oy eamprispie RS UeRsdo FRISE B DESEETSAGI%A pause: and
exclude at |east sone j@dntifencod&@iNdidd RandsraprBsentin: 4 pAi&MdPr oduce a condensed

series of encoded voice franes representative of a speech sequence condensed
in playback tine, the ezelgdepdeastsamafitheidontifivg fepmes setherebuperugf &h t he excl uded

frames. = 22. .l BRCH08r LEAGAN S BMMTLALHlAL D Aol Gidhol BhdfiBlir uct i ons

cause the processor e con series S 1h a nenory. 23.
The machi ne- ingdadbdketime dhaseqodnce exrdlmilof patnes essocitee withshe eschided framasise t he
processor to transmt the condensed series of franes via a conmunication

medi um  24._.The chi ne-rea | e di of .claim.21, .wherein the jnstructions
Tose he e e RS din ok ah 2 Eelid e ot b s orory
processor to store the condensed series of frames in a memory.

23, The machine-readable medium of claim 21, wherein the instructions cause the

processor to transmit the condensed series of frames via a communication medium.

24, The machine-readable medium of claim 21, wherein the instructions cause the

processor to retrieve the condensed series of frames from a memory.

25. The machine-readable medium of claim 21, wherein the instructions cause the
processor to:
compare an encoding rate of the frames to a threshold; and

identify the frames representing a pause based on the comparison.

26. The machine-readable medium of claim 21, wherein the instructions cause the
processor to exclude only a portion of the identified frames from a consecutive sequence

of the identified frames.

27.  The machine-readable medium of claim 26, wherein the instructions cause the
processor to exclude a percentage of the identified frames from a consecutive sequence of

the identified frames.

17



25. The machi ne-readabl e medi um of claim 21, wherein the instructions cause the
processor to: conpare an encoding rate of the franes to a threshold; qu
identify the franes representing a pause based on the conparison. 26.L Irhigd 2007
machi ne-r eadabl e medi um of claim21, wherein the instructions cause the
processor to exclude only a portion of the identified frames froma consecutive
sequence of the identified franmes. 27. The nmachi ne-readabl e nmedi um of claim
26, wherein the instructions cause the processor to exclude a percentage of

the identifi franes. from nsegut i seguence.of. .the j.dentifiged frames. 17
D" Fep 200728 o, A Rackirae B RIRERh ot flabf AR e SRt PR NG he

i nstructi onsprogesse tb Hetefmine thegercehtagdinised s H mititRmPAITRAbage idkagfed on a mi ni num
nunber of the identifjed frapes needed for intelligible conversation. 29. The
machi ne- readgi‘)‘?l%S nesded for Beligiblesppersafifer ei n the instructions cause the
processor to determine a nunber of the identified franes froma consecutive
sequence of 24 he TKlaRidhiAd 1 T iHRe, identified
frames neede%jg for i n%dgmeﬁg?%%qu?)dﬁ@g?gglta@gﬁg v%H(%.FEuti'lrﬁiep1mach| (Elnesfb%%%zg%l e medi um
of cl ai m 21, prakessaitp dethuningis nnmber dd it identidied filames fromcemsegcutive sequaricaofit | east
the last frage.of . nsecutive sequence of, the identified fra in the
series of frg‘ﬁé‘%““@iﬁﬁnﬁibéﬁﬁ%‘-?@%HE‘BW&“PP&& Bﬁ#&bﬂ%ﬂ{if‘%‘i ﬁ"a’“%f @Sﬁjﬂ%ed series
of encoded viietkeible camssatienr esenting a speech sequence condensed in playback
time, the condensed series of encoded voice franes omtting at |east sone

encoded voice fr s identif] as,, representing pauses in.a speech sequence.
32. The maph?%e- - Dkt erfsedaﬁﬂw?dwa?ﬁlam?imrgv medprircionseausdhceries of
encoded VoI ChrofdsaRs r@Mif aHEESR tRNhY fFRARYThomeAliveREARAL a&%&ﬁeﬁﬁrgﬁes ,
representing pauses in the speech sequence. 33. The nachi ne-readabl e nmedi um of

clai m 31, whéamenintheseronefdfmmess. series of encoded voice franmes excludes a
percent age of encoded voice franes froma consecutive sequence of the franes

representings pausgsydcfink N&qdSNE GRS M}S}fsﬁ‘lg a condensed series of encoded voice

frames representing a speech sequence condensed in playback time, the condensed series

of encoded voice frames omitting at least some encoded voice frames identified as

representing pauses in a speech sequence.

32. The machine-readable medium of claim 31, wherein the condensed series of
encoded voice frames excludes only a portion of encoded voice frames representing

pauses in the speech sequence.

33. The machine-readable medium of claim 31, wherein the condensed series of
encoded voice frames excludes a percentage of encoded voice frames from a consecutive

sequence of the frames representing pauses in the speech sequence.

34.  The machine-readable medium of claim 33, wherein percentage is based on a
minimum number of the frames representing pauses that are needed for intelligible

conversation.

35.  The machine-readable medium of claim 31, wherein the condensed series of
encoded voice frames retains at least the last frame of a consecutive sequence of the

frames representing pauses.

36. A system comprising:

18
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34. The machi ne-readabl e nedi um of claim 33, wherein percentage is based on a

m ni num nunber of the franes representing pauses that are needed for
intelligible conversation. 35. The nachi ne-readabl e nedi um of cl ai mze.zl,FEB 2007
wherein the condensed series of encoded voice franes retains at |east the |ast
frame of a consecutive sequence of the franes representing pauses. 36. A :
system conprising: 18 2 2 FEB 2007 a first voice communi cati on device having a
voi ce encoder that generates encoded voice franes, a processor that identifies
encoded voice franmes refsesRed dodthndhicabion I6vicaifimpecloidancdder tRAgnefRie of the
identified frames to thereby produce -a condensed = series of encoded voice

frames repr e$REet yojee fmes, & prosesrordbyidsrtiBermadadowireifirmes renyesgaiaa ne, t he

sequence exchiizh i 0fRAUSERAIIAChALES AN 08X AlidS LS d AR Sondtiitl

transmtter at’ transmts une ranes; and a second VOI ce conmuni cati on
devi ce havi ngprizs pEmeodedrvoidedtames capiresestativecof acpesbhnsp@nessondased inf r anes from t he
first communi cati on deyice, .and voi ce decoder .t hat, ecodes the unexcl uded
franes for pP_]ﬁyalFﬁ}gEme © SEERENH P VBPFPﬁué?SﬁF%’G}atqu?lﬂh Feﬁaﬂ%pitgﬁﬂﬁﬁ’ "’él)énenory

wi thin the fj8lanM@ireea HaQFNIRRELA et hat stores the condensed series
of frames. 39. .:The systemof claim36, wherein the processor compares an

encodi ng rate. of the afeeendewitecommunictpwieyicedaingdigntsiter tut raeeivés theres -

representing as on the ., c arison. ..39,. The systemof. glajm 36; -
whor et he poRRE SR SE fBR kR R RPT BeatP Rl R VR BeroBo il om o
consecutive segianteutkclubel fraeed fof plegbatk.ames. 40: The system.of clai n?39,
wherein the processor excludes a percentage of the identified franes from

a-conseeutivg, sequence of the ideptified frames, 41' The temof claim

20 whel o1 ' She. oGS SEB ot dENE i MELIREPHERE ARy BACGUT BRTORE n mum nunber
of the ideii EdrhiuditARAeReS HREsthRE tHeRbRddnbal 216 GRS at i on. 42 The devi ce of
claim 139, wherein the processor determ nes a nunber of the identified franes

froma consecutive. sequence of the identified frames based on a m ni num
nunber of t identified fr needed,for intelligible conversatiqn.
3. The system oi‘ 01"3‘-21%9?6.’ Wherem the PrOCessOr Compares an encod\{ng rafe of e

frames to a threshold, and identifies the frames repfesenting a pause based on.the

comparison.

39, -The system of claim 36, wherein the processor excludes only a portion of the

- identified frames from a consecutive sequence of the identified frames.

40 " The system of claim|39, wherein the processor excludes a percentage of the

identified frames from a conseentive sequence of the identified frames.
4L The system of claim 40 whérein the processor determines the petcentage based

onh a minimum number of J;b.ezide"nﬁﬁ;e_d frames needed for intelligib_le conversation.

42.  The device of claim '39, wherein the proceésor determines a number of the -
identified frames from a tonsecutive sequence of the identified frames based on a

- minimum number of the identified frames needed for injtelligible conversation.

- 43¢ The system of claim 36, wherein the procéssor retains at least the last frame of a

consecutive sequence of the identified frames in the series of frames.
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43 The system of claim 36, wherein the processor retains at |east the | ast
frame of. a consecutive sequence of the identified frames in the series of
frames. 19 2 2 FEB 2007 44, A device conprising: neans for generat irigfengiéted
voi ce franmes; neans for identifying encoded voice franes representing a pause;
and neans for excluding at |east sone of the identified frames to thereby
produce a condensed series of encoded voice franmes representative of a speech
sequence condensed in playback tine, the sequence excl usive of pauses
associated with the excluded frames. 45. The device of claim44 further
conpri si ng ayjrenos MedibdonigrRi@S the condensed series of franmes. 46. The device
of claimi4, further conprising a transnitter that transmts the condensed
series of frames via dnebhialgpreattingrenpedsd ypice fameshe devi ce of cl ai m 44,

further conprising: anﬁr&gg{a&ggﬁﬁg’ﬁé rcgéedt\mce%arryéggpggsgﬁﬁ%agga e1;;r[)‘,i:‘r}ramss; and

means for retrieving the con S erres of fra 48. The
devi ce of claim 44, whesaas foreheudifigaf ledsy borge b Rlepigiokasesanitefebodi ng rate of
the frames to a threshold, and jdentifies the frames representjing a pause based
on the conpdPius @ copgpnsed series of encoded voice frames representative of a speech séquence

condensed in playback time, the sequence exclusive of pauses associated with the

excluded frames.

Al

45.  The device of claim 44 further comprising a memory that stores the condensed

_ series of frames.

46+ . The device of claimA4 , further comprising a transmitter that transmits the

condensed series of frames via a communication medium.

47,  The device of claim 44, further comprising:
a memory that stores the condensed series of frames; and
means for retrieving the condensed series of frames from the memory.

48, , :
The device of claim44 , wherein the identifying means compares an encoding rate

of the frames to a threshold, and identifies the frames representing a pause based on the

comparison.
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