- 1- SYSTEMS. AND METHODS F S| RED

AUDI O | NFORVATI ON OVER A COVMUNI CATI ONS |

Fiel'd of tIYEOP¥IAME i on ~ The pregent RCRUSY.
conmmuni cati ons systens and net hods, in . partlcul ar, to systens and
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Conventional di gl t AAUDIQ INFORPATION SIVERIA COMMEICATUCONS MEDIUM
r adi ot el ephony systens comonly include voice encoding and simlar quality-

enhanci ng neasures to maintain audio quallt% under condi tions. of fading and
10 interference, as descrlbed for ejl opean Publ i shed Pat ent

Application EP 0 422 802, t.errb ! 27 99 in.an. artic u
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Systens Under Fﬁ»@Wods, in lﬁaﬁidwar tbnts%téﬁlfsl anad| methddy 6 ComimORRABhE Cdudio
Speech and Si gnal Processing (I CASSP) 1992, vol. 2, pp. 121-124"(March

23-27, 1992, Samfwmatmm-@cﬁormnun@tlonsm;emmr| ng the ctourse of a typical
communi cati ops session between users in a comruni cati ons system
however, a good deal of the information conmmunicated may be

non- essent ial, -consisting of backgBadkgronad ot InQbhtsn i Nf or mati on whi ch
is of little or no use to the end users. For-exanple, in an audio

appl i cation such as Mg theoprurg, ofea dvpigak Fommunieatiens sassion ketyeen
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50% of the tine ns Sessi

si | encleI or ~ot hemavcbé ﬁdﬁﬁ«ekse?aal cons:h«’mg(qfr l?adk@rélmﬂ oISk ©F otlher tnfmmm'lon which
general |y represents an ineffici e 0 syst em r esouy ces,
bandwi dth, Hhanlie? 'Eﬁﬁﬁ.wse;mg serhefor R@maley in an@audio apmt&% such

desirabl e to di SCRNibRKSHd gnéﬂﬁﬁé&%ﬁ?(ﬁ@ %ifdhet bY), H&F?omnﬂ%mﬁm@gﬂ

when the audio S|gna att the'statron cafries no 'voite I nfornmation n or
to conser vethenedesireshdiudio ainformatidrer moser thano 50% uﬁetlmarmel ddting ng

dl e peri ods. For this reason, discont ous transm ssion TX
: s of ltoenI used |ﬁ°mmu”'5%}fﬁﬂ§n?%sé'ﬂlnons HHLFIat‘PH Bé)rfvgﬁf?oﬂ%llm =] H'gn(tﬁn‘P )

radi ot el ephone By&{g?bBnd ABlio over ﬂ*(é‘r&bﬁnelq&éﬁﬂ’ RepiedBh8 BN ssHit%nt use of
communi cating an explicit nessa cont arni ng 1nf Ormation as to
transitionsl®f systerstresouress, a,gt,&mndmndth Abarnel capacity pgwer, and the like. Thus, it
may be desirable to discontinue transmission from a station over the channel
when the audio signal at the station carries no voice information, in order to
conserve energy and to allow other users to use the channel during idle periods.
‘For this reason, discontinuous transmission (DTX) is often used in
20 communications systems. In conventional cellular radiotelephone systems, for
example, DTX may be implemented by communicating an explicit message
containing information as to transitions of the state of a transmitting station, e.g.,
active-to-idle, idle-to active, and the like, to a receiving station in order to control
‘reception. This status message may be communicated on a dedicated status
25 channel or as a message on a traffic channel. For example, a "silence descriptor,"”
i.e., an explicit message indicating lack of voice activity, may be transmitted from
the transmitting station to indicate voice inactivity, as described in U.S. Patent
5,475,71210 Sasaki.
DTX can help improve spectral efficiency by freeing channels for

30 use by other users during idle periods. In addition, discontinuous transmission
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| _ Surhma[y of the Invention
In light of the foregoing, it is an objecf of the present invention to
provide systems and methods for efficiently communicating audio information
over a communications medium. |
25 - ltis another object of the present invention to provide systems and
methods for communicating desired audio information without requiring
dedicated signalling channels, silence descriptors or other explicit discontinuity .
messages. _
These and other objects, features and ‘advantages are provided
30 according to the present invention in communications systems and methods in
which a first communications signal representing a first audio signal encoded
according to a predetermined code is generated in a communications medium

when the desired audio information is present in the audio signal. A second



consunption in the transm ssion of the silence descriptor. 20

Summary of the |nvention In light of the foregoing, it}
i s an obj eMOW1SP4e present i nvention to - provi de syst @EF/URAI8 et hods
for efficiently communicating audio information . over a
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errors in a sequence of blocks, is within a 5 predetermned range.

the netric 19 ovecavesy,qir a Ismglbe decodingi medharasrgecan be used which generates a per
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comuni cati ons %rgilplurallty of bldeks &6l irnpldmiéntdrRtetiont (ﬂicdil\tlﬁﬁeﬂﬂrﬁmstnon
transm ssi on may be inpl enented using a decodi ng nmechani sm separat e
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error detecti OI’I correc S per
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ot her epr|C|t di scontinuity nmessages. ‘The coding
. function used for discontinuous transmission can be efficiently combined with -

existing error detection and correction coding functions. _
In particular, according to the present invention, a commumcatlons'
system for communicating desired audio information intermittently present in a
25 first- audio signal over a communications medium includes discontinuous
communications signal generating means for generating a first communications
signal in the communications medium when the desired audio information is
present in the audio signal, the first communications signal representing the first
audio signal encoded as blocks of communications data according to a
30 predetermined code. Communications signal receiving means receive a second
communications signal from the communications medium. Communications
signal processing means process the received second communications signal to

produce processed blocks of communications data_. Metric determining means



function used for discontinuous transm ssion can be efficiently conbined
wth " existing error detection and correction coding functions.
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system for comunicating desired audio inforgation intermttently present
ina 25 first audio signal over a conmmunications nmedium includes
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processi ng reanthepnetrisis outside etbensedeletinedsangaini cat i ons signal to
produce processed bl ocks q.fh cQ .cations data.. tri S %g}e m ni kg neans
VO 98/ 15946 e’ giscontihuous Commuhications Sig enerati means

PCT/ US97/.18153 preferably includes means for discontinuing generétion of the first
determne a netric representing the validity of a plurality of the
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o " Commun cat | oSt BfieSignal. [praleliAy, eIl Bl Poriay By 1 YBRETRtueh

range and -gEher an@ the frméarey forudiscorttirging gbhemttonﬁnclfuhl% mEWsicé activitytddteoof
t he predeterm ned, range. di sconti nuous

conmuni cati ons Wi Fi'%enanaes generatipg of the fh "|§F spRYRNGations sigral wheh e
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Pref erably, thefidesionethuaimitions rsignakeﬂmefmably gotuwre wnﬂbcmtngenmaung&n axplidihe
means for di scoall nutéwg )grlnnerat ion includes a voice activity detector

whi ch di scont i nB&S° FYA8Bf the first communications signal when voice
activity isjmbsent from { el disdntRGR riBhicalbis SiBhbNEédrafin@ means also
generation of the first communi cations signal pre y OCCUrs

wi t hout gener at preferablyeingiides encoding rdeansdiot encoding Nmﬁesgaudmlgnal according

The di t t |

oret e ably. | el Sk MRl HERdE PR G PHOS rtnificationssap and
accordi ng cérﬁrﬁthﬂc&kﬂﬁ%igﬂdmgéﬁé'raﬁﬁg%ééi’lSPféBHéWﬁVéﬁﬂ% dtlcolissz Means, for
comuni cati ons data, and . conmuni cati ons sl gnal gener ating nmeans

responsi ve t.o t Benesatogl the n@ﬁhscomumcatronSgesrm%t frog t the 1 ¢o blocks of
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hocording 155 FoPEnibhRs 0 REErBIBERT ahreE SmpBOREA, TR <BBu™ rans,
error correcti omcﬁm:esdﬁomamaanar fcorreetion @nbgdingembarissforaatiioding the fifst @odlo

according to a fOI‘V\‘aI‘d error coryection code to produce forward error
signa accordmg to a forwar error correction code to produce forward error

correction coded blocks of commumcatlons data, with the communications signal
generating means including means for generating the first communications signal
25 from the forward error correction coded blocks of communications data. The
communications signal processing means includes forward error control decoding
means for decoding the received second communications signal according to the
forward error correction code to produce decoded blocks of communications data '
and a forward error correction decoding metric for each of the decoded blocks of
30 communications data, the forward error correction decoding metric representing
the -validity of the corresponding decoded block of communications data. The
metric determining means includes means, responsive to the forward error

control decoding means, for combining forward error correction decoding metrics
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plurality of thecataabatishdllenctdingfmeans for amrodingothei forstsauttio aignahecdardingrto a
error correction encoding negns may i ncl ude convg ti,on encodi n

. I
means for encodi &Ry wtignal code Qi ‘i‘%‘é‘?“"ﬁ!@b‘??ﬂ'h’gch@ z}HOCkSO communications
convol utional coglg,t Q/étﬂrtﬂ@%ﬁvﬁﬂ%r%ij%ﬁ@&?ryd%ﬁg Bk Sn@liding convolutional
comruni cati ons ata, with the forward error correction decodi ng neans
i ncl udi ng covol dedoativg mesns dec adtcogimgahe fegeivedc setong dommunisatiens signal
second conmmuni cati ons, Si gnal accordi-ng t,0 the convol utional, ¢ 0
produce decoded ?ﬁct%‘i'?go%o the ‘E%WH@H?‘H% gﬂgedé?a RIRGUSE cgﬁ%(%ﬁlgﬂgkg of
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Syolic redundancirronatpees Ssbny hbhsEantstpsRa AR B block of dtfiiAfcations
audi o signalagccgsai ng to a CRC to produce CRC coded audi o data, and

f orward error correction encodi ng means, [esponsive to tge CRC _
encodi ng nmeans, for - According to a second embodiment, the encoding means may

include cyclic redundancy code (CRC) encoding means for encoding the first
audio signal according to a CRC to produce CRC coded audio data, and forward
error correction encoding means, responsive to the CRC encoding means, for
25 encoding the CRC coded audio data accordihg to a forward error correction code
to produce forward error correction coded blocks of communications data. The
communications signal generating means includes means for generating the first
communications signal from the forward error correction coded blocks of
communications data. The communications signal processing means includes
30 forward error correction decoding means for decoding the received second
communications signal according to the forward error correction code to produce
decoded blocks of communications data and CRC decoding means, rééponsive to

the forward error correction decoding means, for decoding the decoded blocks of



25 encoding the CRC coded audio data according to a forward error
correction code to produce forward error correction coded bl ocks of
conmmuni cat wangs/idsde. The communi cati ons signal gener at pEPusPReiss .
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ne nge, and Ve, A
decodi ng. means, blask ofithe ehratityef ¢l%6 desaded blpaks of commaunisationscita whidtbes
bl ock of the plyrs4 . d | ocks of conmuni cations data which
has a CRCH@(F%etﬁ%H‘%tﬂ‘%a%agﬁ%&ror. o The audio
signal generating neans pritleciudio\sigriad lgedeatingansarisopreferably ipelucesmeans for
confort noise when the netric is ou sic@of the pre eterg(iened range, , 15
preferably fronBBPrealingcamier ngise whenthe metric i outeideafdbe pradetergined range,

ncludes 95 BREEEbHPHof DriddirrhiNedRuBHE HERIT THE st QIsPhRIdEBPicludes

previously rece mruni cat i ons si gn _ .

Accordi ng to nenreansdepaeriving the predeteremined rauelio idata feom a previously received
comuni cations signal .is.received froma comruni.cations nedium The 20
recei ved comunCREYMYNSAUONSSIANAL.S b1 ocessed to. produce processed bl ocks of
communi cations data. A MelAdcerdifB’ ¢S Chidthed t Hepattd | 6F theOlpréset Urddehtidin Ofa
t he _ processed bl ocks. of conmuni cations data is then determ ned. An
audi o si gnal i scommunigatiensasignal iomeceived| fiomi iat gooimpnisatiensemesivoks Bie

and & 111 efdau TRt Bmmunigal iR TR §oprogHiard, . BrR{uEE roEEsEA RS
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-. processed blocks of communications data is then determined. An audio signal is

generated from the plurality of processed blocks of communications data when
- the metric is within a predetermined range and a filler audio signal is generated
25  when the metric is outside of the predetermined range. Efficient techniques for

communicating audio information are thereby provided.

Brief Description of the Drawings
Some of the objects and advantages of the present invention having

30 been stated, others will be more fully understood: from the detailed description
that follows and by reference to the accompanying drawings in which:
Figure 1 is a schematic diagram illustrating a communications

system according to the present invention;



Brief Description of the Draw ngs Sone of the objects
and advant ages_of the present invention having 30 been stated, others
will be nmorOP¥t¥%¥6 understood fromthe detail ed descripti on PCT/USITH Nt
follows and by reference to the acconpanyi ngc?r’awi ngs in which:

Figure 1 is a schematic diagramillustrating a conmmuni cations system
accordi.ng to the present ifigeresi2dnB are schemmiodageoussiustrating a first embodime
PCT/ US97/ 18153 ¢ e . ¢ . =7 -

Figures 2A B ar & 8SRENBEMICAlCas AR Acrordine e thg Presert venfigi nent

of a comuni cati ons SYStEFFi%_Gfé@r@AlB_ tahe t Behdmanendiagrain®tilleBtrating a  second
Figures 3A-B are schematic diagrans_illustrating a second .enmbodi nent
of a comuni cat eshadimesiobi communicationssypreasacrordingdathepresentdnvention;
Figure 4 is flowchart ild. rati f at,i { | ing . ..
audi o i nfor rrgt i on accor di n‘ldg@% ?Lseg&o&cgﬁﬁq{lﬁ%}@gﬁ oonf?or':)es;ﬁgﬂ%%Fg}(t)m"'gm'C"ltmg
Fi gures 5A-B ar auliloirdandtion ddedrdingito fise pres@mandéntiong for

conmmuni cating audio information according to a nethod aspect of . the present
i nvention; 10 FiguresFi 2f\rBe @rei Sleweharhc Hiustratipnsiset appenations  for
operations for .l . : ] alid] 0, L.cations
data accordi ng g §hﬁﬁgmpyrag§%%{" dfonwgﬁ%%{‘]éﬁ aeéorhn%]}é/) L 'gé&%d Jsp‘é&”gy{he &Iesenq '
Figure 7 is a séinvaamiong diagramillustrating generation of

predeterm ned audi o data according to the present inyention. 15 ..
Detai | ed Ded®ription of Priigeie@ds _WF'?’R!E!'BJSW“O" of operations for detggmining a
present inventi ' SiGshi f ul ILnAaf Y 3
reference to th%@g\%&%%ﬁ@“@% ngs, '?%r%idé%é é%g%ﬁ#gﬁttfg@ges? Htemvw‘ﬁ&h'
i nvention are sheadn. This invention nmay, however, be enbodied in nmany 20
different forns and shoul d_not be constryed as |{mted to the enbodi nents
set forth herein; rdiigée fh?seaei;ﬁgl?ﬁi'%t‘ga%@g‘ lystrating sgeneraiton 1afs
di sclosure will predeterrhﬁmeﬂ%@ﬂ%‘ﬂ&gaé&ofd?ﬂﬂcﬁﬂw@pr tMvehtibH! | y convey the
scope of the invention to . those skiTled i'n the art. I'n the draw ngs,

| i ke number35refer to like elenments t hr oughout. 25

Referring now to Figure 1, a P | 1 100 accordi ng to
the present invention includess RA-EH00HREND o |

generating neans 10, for gpRepaisbABinVehti6®hoRWORTTIBE Baidriiedl mbANRAly Herdifafter

- with reference to the accompanying drawings, in which embodiments of the

invention are shown. This invention may, however, be embodied in many

20 different forms and should not be construed as limited to the embodiments set
forth Heréin; rather, these embodiments are provided so that this disclosure will
be thorough and complete, and will fully convey the scope of the invention to
those skilled in the art. In the drawings, like numbers refer to like elements
throughout.

25 Referring now to Figure 1, a communications system 100 according
to the present invention includes discontinuo_us communications signal
generating means 10, for generating a first communications signal 15 in a
communications medium 20, and communications signal receiving means 30 for
receiving a second communications signal 25 from the communications medium

30 20. Communications signal processing means 40 processes the received second
communications signal 35 to produce blocks of communications data 45, and
metric determining means 50 determines a metric 55 of the validity of a plurality

of the blocks of communications data 45. As illustrated, the metric 55 may, for



communi cati ons nedi um 20, and conmuni cations signal receiving neans 30 for
receiving a second comunications signal 25 fromthe communications medi um
30 20. Cowvoipa/rs®86 ons signal processing nmeans 40 processes pdjfms;mnsged
second communi cati ons signal 35 to progluce bl ocks of communications
data 45, and : metric determ ning nmeans 50 determines a netric 55 of

the validity of egaRbl¥ bkt Wetermme&f flon® HeEsdiRg Olm&ATELAY C Prbllced By the-
As illdstrated, the métric 55 may, for WO 98/ 15946

PCT/ US97/ 18153 communications signal processing means 40. The syste® 100 also includes

exanpl e, be determi ned from decodin |cs 47 duce

communt cat | ons. SHRATERIGRRELTTLE meas BBofor AroelyBect 2uaicutpii 3 whish i
audi o signal gegphét i GebBAdSaddiof SigndP NEuneiited ﬁBnﬁUlﬁbotpm#hW d#Sbdeké Mofl s
either a second audi o signal generat ed from the plurality of "bl ocks of

comuni cati ohs GomMaNUIEC datadFthendghe mdtec B tinmithin prp@et&temmnnécangamga

: fill di I d. wh t,si d f
Che pr edet er i nilef i3 i BengRRE BhES HE Fihip 85/1E duiSiag Bt e BifBElind
predet erm ned apgtige, prferaBf-comfort noise generated from| bl‘éﬂété’hilﬂ\étfﬂldla dbﬁel:ﬁrt
wi Il understand that the discontinuou conmmuni cations sig

generating means 10, conmUipsaiskilled in Qh%lla"r il yndgystapd fhéhme SDSCOUUDUOUS

S0, audi o si gnaro SRR ERAE Tt SERRIIrE el abs PRFUGHGS rinog s
various confeini ffian® B0, CosmaRaIERichdClighdl prodassing MAEAT’S20,S métrict ddtérmining
nmodul ators, anplifiers, transmtters, antennas and the like, These el erents

may be i neans30eaudi signalgenesating meare6 ﬂa?ﬂdv%l?@‘enﬁﬁdhﬁmfé"%)’u&*i‘ﬁ

on conputers 15, t Pﬂ% C r €,.,0r

t hereof . For purp'gés%sg %ﬁh e'i@atﬂfn? @ﬁ%‘*ﬁ% es@rlaﬁtlo of ﬂéﬁ%%sg{;@n‘en?%e%f
t he present mvmﬁduimorst amplifiersatiansraitters, antennab Iaadehedlkpo%ﬁse edengente may
known to those Ekl |1 int need not be - scussed in detail

! he, art ajég
herein. ~  beimp Smented iging JopC Pamﬂssé\asﬁwebwfwgéugma ALCITPYERE
art, communjgat gpa&\e%%atémceg@né MBIk YorCQTIbRafiBhEteRdl! P ipiifpdds of the

transmttlng and receiv mruni‘cations signals representing bl ocks
of data. For exﬁaﬂﬂvengldesﬂmﬁon of embedinerds eptierpressnttioventiony theoperafionsof

typically is trgnsmtted in bl ocks,contain det.erm,ned, nugber
of Psymbol s or - bISS CORRPAMEE RS R derthone siled 48 e SH°hi Retd B8
begi nni-ng and eg@caéselhi detafidtereifne use of bl ocks facilitates 25 decoding
of received signals, for exanple in block or finite constraint

convol utional decoders. Cdwiwy! be apreaciated byithese skillethinsthesarts cammueications

Syt M 2 A5 ket B cobues - Gpuh b SRR HiE Heveli,
i's present in tBemmdrsitateort sighalgapresenting blocks of data. For example, in GSM
radiotelephone systems, voice traffic typically is transmitted in blocks containing
~ a predetermined number of symbdls or bits, each block including delimiters to
indicate the beginning and end of the block. - The use of blocks facilitates
‘25 decoding of received signals, for exampfe, in block or finite constraint
coﬁvolutional decoders. Coding schemes and block formats used in the GSM
system are described in detail in "The GSM for Mobile Communications® by

Mouly and Pautet, 1992,

' When desired audio information is present in the first audio signal
30 5, discontinuous communications signal generating means 10 genérates the first
communicationssignal 15 répresenting the first audio signal 5 encoded as blocks
of communications data according to a predetermined code. As illustrated in

Figure 1, discontinuous communications signal generating means 10 preferably



30 5, discontinuous conmunications signal generating neans 10 generates
the first comuni cations signal 15 representing the first audio
signal 5 eNOWIIM6s bl ocks of conmmuni cati ons data accoPEFH§HAB a
predeterm ned code. As illustrated in '&i‘gure 1, discontinuous

comuni cati ons si ?nal generating neans 10 preferably WO 98/ 15946
PCT/ US97/ 18153 includes encoding means 12 for encoding the first audio signal 5 according tc

Lo %% D adet BreseRafiingd sbf «&158HLG0 AR o el iR iafions R5EE5 o o

13, at . coppmmM@Htators Ssignall gmredting Neeanansi4l4fdror ggrnaing | e t st
first .- communi cati ons -signal 15 from gpe bl ocks of coded
cormmuni cat i ons €@mmuncations signgl ki e the: slogks ehicoged commupicatiensdate 1. so

preferably iacl . pati ' I r:af

first cormun'?ca oS @?gﬁ%ﬁg?ép%ngﬁatf%mﬁégg?%3% &Qf‘ggﬁ'gi'ﬁé'&gg %R{*’S}‘gﬁééﬂi
from ][ he first hdBdbntiﬁbi@gégenératibﬁrofehleIﬁitt&:onhy\ug'ﬁ::aﬁbﬁi $ipgalars whfen thita) lfdékibéd
signal 17 to the comyunications signha ener at,i ng mmeans 14. Preferably,
the means 16 di éﬁ@mqlﬂaé%agm?mghﬁﬁf&ﬂv@q siggs) %fﬁﬁﬁﬁ?f@ﬁlq,&ysg%egﬁmgqs
when 10 the dggi; ; 9 ¢k BRirh L& _ ; ' ap g
signal 5, wt hoﬁ{%{)ﬁg'@ww tgz&%%at | oﬁ“g? ﬁ%@%(?%ﬁg@'hg%%%{ss%f gﬁ%‘r‘b"'f
explicit di sconthenmetys 16 sliswgatinues genenatiarasfithe fidit coamhiumigationd sigmed B ashem
due to the sence ,of desired jinfornatio ibn the first aydi o .signal
5. 5 Cthe adsiredaudip ntormatif it absant fropy e BeEaudiprStel oy Wiliota e
when a 15 co | hO i i ' [ a |

o Cine CCTEURARbOBE & Pefce detRpRST O cothBr T Qlscantifinty, REssHgR
di storted due t indicatingilisaentinuous teansmissionrdue kg thehabsaticagf desiredh infoemnation

i nterference and the.lj ke, Therefore, al though it may contain sone or
all of the inf oﬂr&\elefbrﬁi?:‘%ﬂ‘\?éﬁpag'%" the first communi cati ons signal 15

produced by the di sconti nygusvifoBEUgbsratiatéth byl etk sidfled dBNEHeaitNg WhéWsa
10, the second conmunications signal 25 received by the .

communi cat i bhs sommunicatiens, siggakisa genemated; imensomenunisatipnsemadiymg e.g., the
di fferent : ' ' ' 'EEﬁD' { iy .
comuni cat i ons gﬁﬁ%”%t%%% g%?l,afédsg%%b Sl ﬁ'r%%eﬁ%eaggg'@r’{eeé’ ecmestoamgfg S T%d

o(r-]I dot her w Ze t r guncH Wswgdjlﬁpat% t’aﬂ;]rig, hctchghannel ingafeeervdecdndi ealikd5. Therefore,
addi tion, during, periods in i ch the discoptinuous ., 25 _conmuni cati ons,,

si gnal generati %Bhﬂ\&%fhét ToRY SORRN FOME AT ﬂgqf er {nfggmation C°EMi'g‘§t fighs
signal, e.g., O i et A ' I .
comuni cat i onswglsg‘na 'ggﬂ@gﬁce vdé§5g°?ﬁ%9‘§§%n@g%‘%’f‘§ﬁ‘§% guegﬁg\‘”'?%%“e?"\fis??é‘a'

- nmeans 30 wi20 ggeeerating meanse30nthé Bactmp contmumicatiors signal, 25 received by the

of : signals from,other transmtters, interference sources and t _
Yike. 30" 0" SommiiniCations sigad) w5 eals A0clk nORRSIERBearaly a diferent

conmuni cati ons gh@pddinications s“)%ﬁ%ﬂ?ﬁ&i fie BERetatedirft AT BRRalibRs 5ighsli 152d.e., a
second communi cations signal 25, :
signal which represents a distorted or otherwise transformed version of the
generated signal 15. In addition, during periods in which the discontinuous
25 communications signal generating means 10 is not generating the first
o communications signal, e.g., when no voice activity is occurring, the second
communications signal 25 received by the communications signal receiving
means 30 will generally represent "background noise," e.g., a combination of
signals from other transmitters, interference sources and the like. _
30 According to the present invention, the communications signal
processing means 40 processes the received second communications signal 25,
- whether containing the information content of the first communications signal 15

or background noise, and produces blocks of communications data 45



whet her containing the information content of the first communications

signal 15 or background noi se, and produces bl ocks of conmunicati ons
data 45 WO 98M39883/ 15946 - PCT/US97/18153
PCT/ US97/ 18153 -10- -10-

corresponding to the received second comuni cations signal 25. The netric

det er mi ni ng nmeaaérréspainiieg 1 MRE raceméd isechid edbminehivatordi d‘ag/naﬂfZEi Ainer aletricy
of the- processed bl ocks 45, preferably a CO%I ned netr

correspondi ng t eermining reeansi 3hdetermines aJpstiaep pbthe %@'%Wdlﬁﬁ:@'@"@'ﬂy of the
processing the F’Qﬁ%ﬁi blogks Wé@?&ﬂl N3 E?ﬂpﬂ{edz‘rhetnzh %%66 Ség io 2

then used to gu her ocessing O e processe

generate a secondnmimﬁttbrsl@nadedodnriglemetncs mudmacbltgneﬂrOQmMgitthég rmm _
60.: gures 2@ il IHstrate a fi rs}ak enbodi ment ccor
to the preseft commumﬁefé?ns signa é%l’l’l @ Msig @& ds Ahen tusedjite

cormuni cat i ons piRkink O (HEHFEASEATPIRAIISHY dEherd@y] Bl &?H§*g§ﬁﬂf@ﬁﬁll

si gnal processi g conpBnen or exanpl an audl 0 ana 0g- to- di gl
converter (A/ D) a&di@:smgma:ﬂgenaramagmaﬂseso ~ first audio si gnal 5 into

digital audio data 115. ce en og rrean? 120 codi n t he
digital audio data 115 to r!ﬁlb’&a@é‘ agﬁ@ LETE "shﬂsf"a\easa@%oxa@sm e presentye
i ncl uded, for exifgphien, t ReRHARE XSS Figife D01 tha! didtiSHiiubith TotimuhRaloRs!dfeRall 5

coded audio data 125 Whi reduced re undancy. I scont 1 nul ng
16 of the di€cogenerating meansut) oy hcbude garhil:sgmmm aignah praxzessing Gomponents,

r ef er abl i ncl udes mea for, det egt the ab, esired audi o
Pnf or mat i gn or S SAmple, an au ?E%'qgrﬁ"éﬁ ﬂverﬁfr(zgﬁhﬁﬁﬁé”gWﬁ§°"V3% the

di sconti nui ng MagRaudfo BNal Q%tﬂjﬂug?tamhdi% data 11Sac‘$'biébtéhc38h%0ﬁ\@§n§’\‘i26 Hor
generates a signal 17 to enable or 1 nhibit comunications 20 g aaas
may

gener at i ng neanengadipgsieldigital h@dlpr@aaﬂiﬁ:t@prmemdedﬂlgi% Bﬂd@

s, ™ pa enbEPERRgR o B¥elpfiet doSbrivessr e ielof Ao TS o P

di sconti nuous coded aadi duta 25605 chi 8 aéd @@idaedunddhdye ahe diScoMinuig®eans
i'nclude forward error correction encoding neans for encodin

first audio si giflofsthgcdiscantingous camppunicatioRs agnal @@ne@@mgénean;nﬂga@‘e@hb'h
that the coded W%ﬁ@&*%? dg?etcﬁné%he abs nf:é BEHLARY Ju?ﬂ&"ﬁ{fgrrﬁﬁﬁ&{ Rgeferably

correction code communi cat| ons
illustrated i n koigerinfatBatibhe Foammplaathe(ﬂixmtgna’ng meatst6 may include anmdaes

40 may i ncl ude forwarqg error Q rrection decodi a faqr ecodln t he
recei ved second3E® tesiorm BenRIAtes Sé&"@g @nagfcét%nh&' 'FBF'O'?O

correction QQdestF\i}g?g&?érgﬂné’M% ] bﬁﬁgi‘&igéﬁ@gkéégﬁcﬁ?y 396‘?;“‘5?@8{@?"3‘3 voice

correspondi ng fo error-correction coded
bl ock of comuninfatmatien.da#raexdmplenef suah alebicenaativity deteater S0desasibedhin Wds. -

decoding MeLrT ¢ e S PolE I Trolte SOA The Ehdotfing means 13 oF the discontinuous
~ communications signal generating means 20 may also include forward error
correction encoding means for encoding the first audio signal 5 according to a
25 forward error correction code such that the coded communications data 13
includes forward error correction coded blocks of communications data.

As illustrated in Figure 2B, the communications signal processing
means 40 may include forward error correction decoding means for decoding the
received second communications signal 35 according to the forward error

30 correction code, producing blocks of communications data 45 and a
corresponding forward error correction decoding metric 47 for each decoded
block of communications data. The metric determining means 50 may include

decoding metric combining means for combining the decoding metrics 47
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PCT/ US97/ 18153 produced for a plurality of decoded bl ocks of
comuni cat i WB4PUS45 t 0 produce a confined metric 55. F¢V/Y§ians.
conbined netric 55 is within the predeternnet ” range, the audio

signal generating nmeans, 60 produces  the second gudi o signal fromthe
decoded. bl ocks dRrogyradfaradnip 5Y8§@%FQ@@§GE§@¢ sommppicatippedata 45 tg @i ng
in voice decodi BEiSe rw E il : ' | i .
gener at ed. e ﬁe@%et&;‘lﬁb‘é‘lfﬂéﬁic{omﬁﬁ ﬁgeeﬂ %ﬂﬁ@é‘&é@%@“ Ine
that, in decodi ngngegihecaudio signablgenkratihganeanm6@ pirodusesdhe second aadic sigadl
decoders typical generate ,a trjc whi.ch, provj des_a neasure, of the
validity of the iR %Ceé_ﬁdo'?“‘ﬁ_) °f08%ﬂ?ﬁrtf§%tf‘§ﬁs§é?a.§5'ﬂ9é“m5r alter ypice
par ticul ar d%COdﬁéEoWiR%E;ﬂ\)b@éé?@IleEé!di el 62. Oth8ndReSHHE ﬂﬂei"’%ﬂ&lf&eﬁghﬁlafs
bl ock has been corrupt In transm sSion over the conmmuni cat1 on

medi um Accor di ngertecatetie present invention, individual netrics froma

plurality of decoded bl ocks, may h qQnbj ned t q,produce a, netri jch
is used to detect disconti ihﬁiﬁ%sk'_ﬁﬁ‘aéﬂité@%m" pppreciate that., in &Cg&@i%é'weﬂr
di scontinuous trReRIGE ebRMMARERN s%té,%mﬁgﬁéﬁéﬁ_@&od?rg rtypit&llsﬁgédé?étefi%eﬁ% .

I npl emented in a nunber of ways. For exanp codi ng
di scont i nuous t rnahiah sgiovidesaya bmeasuregrodit ¢ole wivalidityr ofir theerdenodedr béartki cof

SR LY T R e ]
Figures 3A-B, 2§ JeRAAMHWHERRIShAL bTGtk has bees corhigted irf dandmisiort 6¢& the
(CRC) encodi ng nmeans 130 for encoding the first audio signal 5

according to a GREnmunicatidns medham. Accordingdd theigresedbinyentssn, imdyiduahmetrics

means 12 may al sg_include.forward . .error correcti i .
T30, here shown e eHiEH G e btk may, b8 SpiFihed b Bick W Which
encodi ng t he CRGs¢Redth decbdidedminkifustahshitsiop. to a forward error 25
correction code, e.g., a convolutional code, to produce fo’rq\éﬁrd error

correction 15 coded bl oErding ferodirgantinuousntiangmissipy accaedipg|tgstheapeegentn
Fi gure 3B, : i L on | | el

e S O gt E PR TSR B el o
convol utional dediegortihutansansmissionf Way diee Oattepgated ewithc forwaed ssroorndorrection

comuni cations sigpal 35 gccording to the 30, forward error correction,.
code to produce pgas "ba?ﬁ:&'é’%?teém&ﬁm éﬁic"'@ga“%o"er or asox;seppfate coding
decoded bl ocks ni | a sdBhd i r gial
fo the RO i n CROGHBRLT AROIARE (5" setbhek (dnbffhe RRRted in FREFE 3N
of comuni c&0 onencbaliag deansd2CRay intlude sydit fedundamty oddet (GRT) emcirding means

130 for encoding the first audio signal 5 according to a CRC to produce CRC

coded audio data 135. Encoding means 12 may also include forward error
- correction encoding means 140, here shown as including convolutional encoding
means, for encoding the CRC coded audio data 135 according to a forward error
25 correction code, e.g., a convolutional code, to produce forward error correction
coded blocks of communications data 13. As illustrated in Figure 3B,
communications signal processing means 490 may include forward error
correction decoding means 150, here shown as convolutional decoding means,

for decoding the received second communications signal 35 according to the -
30 forward error correction code to produce decoded blocks of communications data
155. The decoded blocks of communications data 155 are then decoded
according to the CRC in CRC decoding means 160, to produce CRC decoded

blocks of communications data 45 and CRC metrics 47 for each of the blocks.
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CRC netric WO %mieates the validity of the correspondi ng CRECTIESWiSLS3 ’
bl ock of communications data 45. The CRC neti2i<s 47 for a plurality of CRC
decoded bl ocks of conmunications data 45 are conbined in decoding netric

combi ni ng meansEBéh CRT MHEFECET indiestes fies vaNkdity of ¥e \Wbiretpordind CRT dectsed
to 5 guide the generation of the audi o output 65 as di scussed above

Figure 4 il ust blacksobpemmunieasiansdato fiunT ke CREgmetsics: 44 ferualipburality of CRC

information in ' ' I i.Cati ol ' ' .

t he br e AECRIEL B WP scblifln BT HaCES B8 SolfRinel 7 SEShdhBiinbdic
present in the aufibining meartisp)ad prddineka 4dMbinedl erioss adicloRSntugNaded ©
generated in_the co ni cations 10 nedium (Block 420). . A comruni cations

signal is redei guiferthggengrtion of the audiaoniru G5 Assisasesedaboseock 430), and
th i ved i cati ' ' f
el opcommunt eat | e alubtes operloR 367 S fuREat Bebler kaud

plurality of thénfprmates & ablaodicssighalcevemnaniorimunications medsurhlaeoording to the
-determ ned (Bl ock 450). If th% netric ié wi thin_ a predeterm ned r'_ange g
(Bl ock 15 460) Presestirvyentian fleck 80 I desirgdamdio idormatianis preseqtiaithe pudio -

processed bl ocks; ML ' . ) ; ke is
out si de of the %'Fgéle@el?%’f ﬁg@' rﬁ@iﬁzg%gioﬁﬁ%ugr&éﬁgggé?ég&llnl t}"tearéoau' ?@Eést?(g‘r?al
i s generat et prneddinabl Bldakord20). Aprasemenidatieds asighal dat céBledc kron80the
Figures 5A-B illustrate gperations, for ni.cati ng, desired audio 20 .
nformation in SAMNGRIGAUPRmediuEL Bar430oand the sceived commupEeionseianaLis
present =~ | pv&&.tsgéwté Brftice288eks &ff calfifiuntéhtiont BaiEP@Ick 440)P" ASRedrid oF
t he audi o signal (Bl ock 505), audio data representing the first audio
signal- i s encodée validityloha plurality@Rthe processed hipdkiuafecopmBunimatians data is then

icati Bl 2 The ..CRC coded .. . i cat | '
{hen ancodeq acCBISATiBed BEieek A5 d % treifons witinp BETRRDEe] e B G,
a convol uti ppal 460fe séc@naraglﬂgﬁcﬁgﬂgéli?Eér;iﬁgte?ggdk?_rtﬁb ity of proceséd 1516Ek6F

coded communi cations data (B \ irst conmunications
si gnal is gener §oaunumicatiencdataniBlock476hs Intbeimetricris eutside pbiheapredetermined

S onal i ecel VIS rOIERAGHE Snilet "RES  SEel, PorSRERel ) BRIRHER, R
'second 30 - r eceipvadbte®himetiagdio duts (Bloeka80). s decoded according to the

forward error correction code to produce_decoded bl ocks, of )
communi cations data (Bl ocKiges 5A-B illustrafpopasatiensfon rompunicatingdasised audions

R
invention (Block 500). If desired information is present in the audio signal (Block

505), audio data representing the first audio signal is encoded according to a CRC

to produce CRC coded communications data (Block 510). The CRC coded
commun'icat'ions data is then encoded according to a forward error correction

25 code, for example, a c(mvoiutional code, to produce blocks of forward error
correction coded communications data (Block 515), and the first communications
signal is generated in the communications medium from the forward error
correction coded communications data (Block 520). A second communications
signal is.received from the communications medium (Block 525), and the second

30 received communications signal is decoded according to the forward error
correction code to produce decoded blocks of communications data {Block 530).

The decoded blocks of communications data are then decoded according to the

CRC to produce CRC decoded blocks of communications data and a CRC metric
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8‘5%%5, s
each of the lg”e“c‘:oded bl ocks of comuni catigns data (Bl ock ws”@iﬁ

metrics for a plurality of CRC decoded bl ocks “of communi cations data are

th nbi ped t i ' tric (Block 540Q). Jf. t
Corbi ned et 11 o 1 ach of e (R Seladal Bldtks OF chraimictions dith Bl S8 . 685
audi o signal is gRAGEMRGD glé%lit@llr?fcl{@%e@?ﬁé@biédks@f dormiRRadsds B&@?alféﬂgéfn

communi cat i onsdat amg_BI ock. ) . the conbined netric is outside
t he predet er ni necombings toRlesernimnesy combinie metric (Block 540 Jf thegenrnbined metric is

t ed, f Ly f d ' i t | ock +555). |, .
B oreranty. Tt he. i DGR aHEed R fRIBH 5A55. 4 Secdnd fiidia Sl s generated
represent a SequRBkhi e pllikdliy bi an@dé&bﬂe&bléékswmmkm&%dfiﬁ ?Blocé)@SSl) U

illustrated 10 in Figure 6, CRC netrics for the plurality of CRC decoded
bl ocks may be the cembirietemetric iscoutsideref theqredeiesninast range (§loickrx5), a filler

setting the conbin et nic to n_doitial val Wi thin t '

predeterm ned r aﬂ‘é‘%%(sg'@(l,l'f Wteﬁl‘r%re _%B'ch‘%‘m? pre&t%gry\é”mj ﬂg&}&é@gﬁ@d‘)ﬂi %ﬁs
of communi cations data (Bl peéfekdily,ahe bligrdlisy SNCR@Yecoded blodkd Fi€orminaitations.
a bl ock of CRC decoded communi cations data and storing the 15 block, for

exanple, in a safgpresenipfsequentialaluradity of bliogks of gemamunicationsslataniAsgllustrated

ol udes | not el FAEHE GG HEHRIEP TR, ALAALR o LRE Jofouc HOQ By e

CRC met r i ccommbi el iodetémmitieraddorhbinedenewicriBsiverséitting theatimlyided netric to
620, 625). Wen . ..the sanple buffer fills_(B|ock 630&# t he sec_&gﬁd audig
signal is. gener aRdinftianyaine within dherrgdslesmired rangeniBlock 603ns the; stepne

t h n‘b. d t . . R . . . - N
550) 1T the confesdiie Heclld bl of pomiAflakBHTUAENENGNNFs0 WrTitie B tnay
a filler audio singhade prodyeirey abstk(d CRE debdded cdinenunicationsdatdhamdstoriag the

is then resei_to,the initial ,value (Bl ogk .605). ' As, . .
descr bed_ abbve, btk fafeampledna: STBpE bR Tiosks §195 18l sten st carBbising
preferably gener@kgd nbdtAt !?&eg%ﬁmtpeﬁ eRel ee&?(hﬂ BRI aBIdckosae of Figure 5)
previously received communi cations sfgnal. As illustrated in Figure 7,

pr edet er m ned autticudest incrednentingihedmmbingdimetmcdbo each eﬂorecbhlm:lnghmiﬁgom§RC

data 45 produced from.previously receiyved comuni.cat|ors,.si gn r
exanpl e, decoded"ﬁ"ﬂfi&@&a%ﬁ‘aieﬁré’rr‘r'ééhg C@?em‘éf'%i’k}f?ﬁ @ﬁagﬁd%" When
storing 30 neaffe &fmple.Buffer filli(BIocR|6308 Mk Sefondhliidio sigfdl #dgesiadicd Fron kise

predet er m ned audi o data 43 stored in audio data Storing neans, 64
may retrieved fstoredhinsks of communigationsdatacghenthe wombingd metricdsy wilin they

40T e 201 et B Blodd 545, 0. AN S oRSEE RIS

PCT/ US97/ 18153 predetermined range, a filler audio signal is generated (Block 555). The
combined metric is then reset to the initial value (Block 605).

As described above, the filler audio signal preferably is comfort

25 noise, preferably generated from predetermined audio data derived from a

previously received communications signél. As illustréted in Figure 7,

predetermined audio data 43 may be derived from blocks of communications

data 45 produced from previously received communications signals and, for

example, decoded by voice decoding means 62 and stored in audio data storing

30 means 64, e.g., a digital memory or other storage device. The predetermined

audio data 43 stored in audio data storing means 64 may retrieved, for example,

by means 66 for cyclicly retrieving data from the audio data storing means, for

example, an address generator which sequentially accesses memory locations



-14- when the netric 55 of the validity of comruni cations data being
received is out side of the predeterm ned range, as described above.
Simlarly, WO esisoe predeterm ned audi 0 data 43 nmay be rPROTISSY/¥8153
retrieved, to generate a nore ~ random t4kl er audi o signal. Those
skilled in the art" will understand that the 5 present invention may use
a filler audio @hghathedneRicA5S ofl theavdlidiyesf edmwRiricdtivns data baill FdcRivetOis

t hose described. For instance, predeterm ned audi o data derived from

a previously reeuisigedofithaapredaiermingst sangesas Bgsaribedeabeye. anSinvlaslys storgdal

processi ng techpj . v e i I | n e :
Packar ound -audi Breprmifed GBS 4R 2 iy, B ARHAOMC FIRLYES, B7fen it more
In the draw ngsranddns fidler fHaudis isighal.t fHose Bkilieddire theliastc Wil ashdeystaridithat the
enbodi nents of the invention and, alfhough specific terns are enpl qyed,

t hey at e Present ipventiemmayusgRdiilpraugiosignal ganesated ip ¢ numaberaf ways in
pur poses of -1 i : i ] I e in
the fol | owi ng C?%q;ﬁ_lg%& HdsBYes&ifed Cf%??néﬁnéebsrédé\’@r%%ﬁﬂ%%ﬁsgérg’e&ﬁ D
|S: - a previouslylreceivetl signalumayabé qrocéssed dyy (iltlethgfand other signal
comuni cating desired- audio information inter n'gtte_ngqy B_r esent '*n a
first audio si gPEIcessing gteghniques ta,feMmAveavoines @ giher igiasatippgangd nleaye
conmuni cati ons ﬂ?éi%g%ﬁ : sy ' i at the

comuni cati ons Sys em%é)g‘rrgar'?s‘f’ehsish 155tﬁgﬂh§&§ %f%?ﬂlerk@glﬁgcomi nuous

communi cat iths si gnal gendn ttel dawingsrand(spagifitation, there hgee beeh disglased typital
conmuni cati ons si gngl in té_ge conmmunj cat i or;gf meéjl um when t he degi red
audi o i nf or mat | BRPPAIRERIs Qi the inyention;and, althaugh sPerilr terpps.are; graployed, they
conmmuni cat i ons gjad hCRT Sstfel i t o ' j I

bl ocks of §'?og;%dniléat9i ons iddatg lgd aa(;ég’g'?%ﬂli\% S?’E)g@aeg‘rve%gtae??npﬁ%g%gg%gss 106
communi cat i ons Bmigatibn; thee seopey ofrihen invedlipn flring seefortmin dhe dolbenting claims.
communi cations signal fromthe communications nedi um

comuni cati ons signal processing neans (40), responsive to said
conmmuni cati ons signal receiving neans, for processing the received second
communi cations signai to produce processed bl ocks of comuni cati ons dat a;

15 metric determ ning neans (50), responsive to said
conmmuni cat i ons signal processing neans, for determining a netric of

the validity of a plurality of t he processed bl ocks of communi cations
data as an estimate of transmtted -



conmmuni cati ons dat a; c“ | | audi o signal generating nean
(60) for L Ng iﬂ m!m !ulm . signal fromthe plycali
processef@?g}é%kof €1 LCakl ata when the me ﬂ@%‘% hin a
predeterm ned range and for generating a filler audi mg%ﬁET(WA@ BEEN. :
when the netric is outsi f r.edet l ned range!

2. - A system accor di ngﬂﬁé?&/&nmlsmlgéﬂgl d di dconti HEB%CEP%
communi cat i ons signai gener at ArbniFaRafofPsysfA? faFMmUnientiA tesired audio

di sconti nui ng generation of the communications signal i t?1e

comuni cat i ondnfesanationuntermittently prasenddsia first audioosigndlooventa comimanidations
fromthe first _a ldi 0 si%pgl-. e : 3. A system accordi ng
to daim?2 V\hé?% H"l’lti'ée é?'?&ﬂ"}ﬂﬂﬁ_fr@‘ 30 information-is voice information,
and wherein said neans fdscohtimiusi RBhiunications signal generating _means for
-16 - generation conprises a voice activity detector ( I6)

4. A syst emgspewtiograyfitss comanun®atibes signalsai thediamamunications mesiium when

comuni cati on i gnal ,generati.ng nmeans_conprises neans, for. generatjng.the
first o olndutrlee; avdosinitnation s it hathe g 2oy signgl the”firs
di sconti nui ty coRfrhi@8Rations signal representing the first audio £igh¥ib bfadedray Bloetts lof

Caim1l wherein said discontinuous_ communi cati ons signal generating
means conpri s€emmagnicationsdata accordingiacapredeterinesiqode) for encoding t he

first audio signal accor it caiont kP BLAURLSHEARE Gor LGS PRAUES

coded bl ocks of conmmuni cati ons

si gnal gerer atcongmunizatiohssignal fism GRstormunictiods mediumencodi ng neans. -f or
generating the first comunications signal fromthe coded . bl ocks _of
communi cati ons data. 15 communications signal peocessipg sineapsn sePengivegied Widi m

5: , : ' L ogdj n | : r
correction  communicatbht SiehaP HdeieiigOthedfls TR Brociiihg e reCEBI Setbi
accordi ng to ofromuaicdtionssignatto produmerproteéssed bladks dbcamndimieations datagl er r or

correction coded bl ocks of 20 conmuni cati ons dat a: ) ..
_ metric determining means, responsive to said communications
15  signal processing'meané, for determining a metric representing the validity of a
plurality of the processed blocks of communications data; and
audio signal generating means for genérating a second audio signal
from the plurality of processed blocks of communications data when the metric is
within a predetermined range and for generating a filler audio signal when the

20 . metricis outside of the predetermined range.

2. A system according to Claim 1 wherein said discontinuous
communications signal generating means comprises means for discontinuing
generation of the communications signal in the communications medium when

25  the desired audio information is absent from the first audio signal.

3. A system according to Claim 2 wherein the desired audio
information is voice information, and wherein said means for discontinuing
~ generation comprises a voice activity detector. |
30
4. A system according to Claim 3 wherein said discontinuous

communications signal generating means comprises means for generating the first

This Sheet Has Been Reﬂlaced




wherei n said conmuni cati ons signal generating neans conpri salms SHEirggégsBEEN
for generating the fiumuﬁ ﬂ s signal fromthe forhard J3EP

correcti onWeR388946| oc . \ A ons dat a; PCT/US9718468r ei n -
said communi cations si gna? processi ng neansigenpri ses 25 forward error
control decoding neans (40) for decoding the received second

comuni cat i ons &br@Rfinietios sighgl withéltgeheratgdnaniplitit ycbREhLIBMesdge.t 0
produce decoded bl ocks of communications data and a forward error
correction decoding metric for each of the decoded bl ocks of

conmruni cations data, the torwand : 0 t adi hg. i
representing the validi tygbf tﬁ\esyggé;n?ég%%rgmt% g[?%" 1d8\(;:h§g§§ sg?dggﬁggrﬁnu%us
communi cat i ons e@hiunications signal generating mb&isaioingrisest met ri c det er mi ni ng
means conprises neans (50), . responsive to said forward error_control-
decodi ng neans, for conbi ANFRAINSMARRETor encodingthe fisdaudia signal dseerdingfo the
metrics of a p:ﬁ%ﬂkl&%i@édé&%ﬂ%B&@&MﬁOB& of communications data; and

SUBSTI TUTE SHE 17-

communi cations data to detemmurdcationaniignall gepbratingoimédns, waspahisive @b sdid
plurality of decoded bl ocks of communications data; and
wherein said audfe® m@mangeﬁérggmewgn&éfaﬁﬁ@&ﬁmmyescaﬁﬁahggmrfroméhe coded

generating the gﬁggpgfd@(%m' ?&aﬁ@ﬁgd&ﬁpm t he decoded bl ocks of
ata

comruni cati ons en the conbined netric is within a

predeterm ABd range and for generating a filler signal when the
conbined netric is outside of the redeterm ned range. - 10

7. A system according t8 d afmYstefh rﬁ"’gé?grl?fﬁhﬁ's for conbi ni ng

forward error correction Qﬁﬁ?éih%id@ﬁédcﬁﬁﬁ%%i_&ﬁﬁpﬁ@‘é@rfénﬁﬂﬂ error correctio

conbining forward error correction decoding netrics of a sequenti al :
plurality of encodihgmians derderxtastingthef first andini signal assondingita a famvard remoe

t he conbi ned netric_ of t he validi of, the sequential plurality of
decoded bl ocks SITERIAM ods: it8n§"8§?%e. %ward error ¢ trettioh coogled bA°§?st° m
accordi ng g C @rhfiinicationsdata; wherein said forward error

correction encodi ng nmeans conprises convol utional encodi ng neans for
encodi ng the first audio Wherein said cemmignicgions signal geparabngtmennsl cararrises o

b oduee”coniol Urighely oEREnR e bk EAER. S0P, 08 o e
for generating tdreedtionsdodedblodksef icomnsusicatiatis dathym t he convol utional |y
wherein said communications signal processing means comprises
20 forward error control decoding means for decoding the received second
communications signal according to the forward error correction code to produce
qlecoded blocks of communications data and a forward error correction decoding
metric for each of the decoded blocks cf communications data, the forward error
correction decoding metric representing the validity of the corresponding
25 decoded block of communication's data;
wherein said metric determining means comprises means,
responsive to said forward error controi decoding means, for combining forward
error correction decoding metrics of a blufality of the decoded blocks of
communications data to determine a combined metric of the validity of the
30  plurality of decoded blocks of communications data; and
wherein said audio signzl generating means comprises means for

generating the second audio signal from the decoded blocks of communications

data when the combined metric is within a predetermined range and for

This Sheet Has Been Replaced - 1]
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coded bl ocks _of com‘r¥ i tionsdat'é_;m : ' \ .
ercor copesyianeec MBI 25 oot crpereT

. . M S
according to the convol uti onal

S

_ code *to:prbgaée decoded bl ocks of
comuni cations data_and a_convol uti onal decodi ng_ metric for each of :
the decoded blgghesating caniilen signabnwheat the tepmbisgdomeatiients Qusidai A the

metric o rﬁr@ﬁ@%‘éﬂﬁﬁ%@mﬁ&& validity of the correspondi ng decoded bl ock

of conmuni cations ata; and wherei-n said neans for
conbi ni ng decoding netrics conpri ses means for conbi ni ng convol uti onal

decoding netrics of a plurality of the ) dec&?ed bl ocks .of |
communi cations data to dét er nfnéySeRoatiosdingnte (aim,p rein said means for

validity o& t =al i d Kk 2 TR &ak : '
9. A systgemh%:'@%%i 9%9;8 gﬁ?ﬁ?f&rg\ﬁﬁ Ee&’;d;ﬁg ‘C\%hg?@l:&?\'sgggi aenr?cgoc{i ng
nmeans conpri sesombining forward error correction decodihg metrcsioidasequerntiit pluUEBRy of

encodi ng neans, (130) .fqr L. encodi ng the first_ audi o signal
according to ath%,ﬁéc%gesg,bm(ggf%mumcat_lonsdatato éjetergmggmcg INPAIRERIC Qfnd
forward error I L ' " ' ' —
o e (SRS R SaEeA oA SRARBEA Mo AR o i hicatons .

according to a forward error correction code to produce forward.
error coriﬁction coded bl ocks , of comuni,cati qns dat a;

wherein satd comuni cat ilgns sﬁgﬁ_‘/&?e"_ﬁé?@fgﬂ_f‘gﬁﬁ Jhe* conpri ses means
for generating the first hHapaiHYafchFbraRd ghg:g?:g;k&@&ﬁ Ehéoéiﬂg"i'ﬁéﬁmseéér\ﬂjvﬁggregi i

“correction coded bI-og:ks of communi cat i on : . )
sai d conmuni catanvedutional encedingaaeansgfonencadiog tipe first audio signal according to a

forward error correction. decodi ng neans r decodi,n h .
ot ad’ s eoorvsitend cof€ FE Prdtlick @Yol tianally 26668 bldts gf cgmmunications
error correctidyta; code to produce decoded -blocks of 20

comuni cations data;, and =~ = L _ CRC decodi ng neans (160),
responsi v&3t o sai d forwaMhesgipsaid communications signal geperabingi roeanfecaaprses

daca accordi ng ERHE 1 BpR R St S Bgthunications signal from the SRRV S
of conmmuni cat i codedisioakesidcdnomiaicatishodatg CRC -
wherein said forward error correction decoding means comprises
convolutional decoding means for decoding the received second
20 communications signal according to the convolutional code to produce decoded
blocks of communications data and a convolutional decoding metric for each of
the decoded blocks of communications data, the convolutional decoding metric
representing the validity of the corresponding decoded block of communications
data; and
25 wherein said means for combining decoding metrics comprises the
step of combining convolutional decoding metrics of a plurality of the decoded
blocks of communications data to determine a combined metric of the validity of

the plurality of decoded blocks of communications data.

30 9.  Asystemaccordingto Claim 5:
wherein said encoding means comprises:
—_— cyclic redundancy code (CRC) encoding means for
This Sheet Has Been j encoding the first audio signal accordingto a CRC to produce CRC

WU
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(2:(5)mmni cations m:}tlllmlr"ﬂ" "ﬂﬂﬂﬂmm hgagﬁccggcﬁgfgl (lgl ?jpr eseﬁ‘EPh@PED]e

val i dity ofvddanssds ® scofrespondi ng CRC decodeccriussivisiss
conmuni cat i onsdat a; whergign said nmetric determ ning
nmeans conpri ses: means for conbining CRC netrics
of a plurality of the CRchged audiodata;and  decoded bl ocks of

communi cations data to determ ne a conbi ned metric of
the vaiidity of the plurality d&orweRd etiros cdeectivroencoding means, responsive to said

ggmg; Icﬁél %anaggmﬁpgegﬁﬁgﬁgmﬁ'&g means, for enrcgbpng edC';l’{ltd de& %uglo data

-19- generating a S%M.@Jﬂs a fohuad elfrétoﬂbﬁ@étldﬂ &6dd td praduceRbrward

decoded bl ocks of comuni cations data when the correspondi ng conbi ned
metric is within a pﬁwecemmmqmoak@fmmrggn@aon@ta filler
audi o signal when the conbined

f th d
" ange. WEin id JEibificafomiighieserity et Fanhas!
means for ﬁféﬁhb r‘fbl“Egeﬁgﬁt;ﬁgttl'\bCﬁrstcoihrﬂhHTcahbﬁs’ sighal fronfiie ﬁ@@ﬁﬁ‘&derror

bl ocks of conmmuni cations data conprises nmeans for conbining CRC
netrics of a 10corregtipreeaded blpcksroflqcommenicatiocsdataecoded bl ocks of

conmuni cat i ons dat a.

9 wherein said nmeans for wheretgémg ﬁ?'ﬁﬂ‘%@fﬁﬁ@é%@%&ﬁfﬁ% 9%;{%%&@? 9?%
CRC decodedigol ocks of comMfuRardt drfotscatedction dauodirgsmedhs for decodmg the
nmeans for setting the conbined netric to an initial vaLue W thin

&,ge
predet erm ned range; and. recelved second communigatiegs signaharcorgmg; te fewmé
decodi ng nmeans, for i ncre &?rr‘i‘ﬂ(?"t hgoggrrtponeg Cl’el Cdfe?&de‘aadﬁl

decoded bl ock of t he pIura decode ocks onnunlcatlons

data which has a CRC rretrlcommdmcaﬂongimai‘ﬂ error.
12. A systemaccording to-Ca wherein

|
error correction encoding rreanséﬁz‘gn%‘?(i@é%g means, FERANSIHE; %éﬁ'delﬁ‘a'&ﬁf?{nge"or
means for encoding the CRe qadG6h YedbRingdneads 98F deblding the decoded blocks of

communications data according to the CRC to produce CRC
decoded blocks of communications data and to determine a CRC -
metric for each of the CRC decoded blocks of communications
data, each CRC metric representing the validity of the
20 corresponding CRC decoded block of communications data;
wherein said metric determining means comprises:
means for combining CRC metrics of a plurality of the CRC
decoded blocks of communications data to determine a combined
metric of the validity of the plurality of CRC decoded blocks of
25 . communications dafa; and
wherein said audio signal generating means comprises means for
generating a second audia signal from the plurality of CRC decoded blocks of
communications data when the co_r?esponding combined metric is within a
predetermined range and for generating a filler audio signal when the combined

30  metricis outside of the predetermined range.

10. A system according to Claim 9 wherein said means for

combining CRC metrics of a plurality of the CRC decoded blocks of

is Sheet Has Been Rerllaced
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oy "”W]'ﬂllﬂ'ﬂﬂ]ﬂfmé’?é?k“ts;f’SaLLtyméﬁf i 0

~generating onprlse§ ?eneratlng
comuni cations signal fromthe convol uti onaff? coded bl ocks of

conmuni cati ons data; and 30 V\/nerel n said forward error
correction decomimmumicationsoratai semprises meméomcrmhmgje@&@l mgtriggefsa

(0 0, el T o BRSS9

conmuni cat i onsdat a. -20 -
13. A systemaccording to CGaim1 wherein said audio signal
gener ati ng rreans corrprl sedlneadssysemgageerdingig ElaimoP: whereje saidmeans for

rlnzalt ri Z syst em ac ‘?j\"rﬁ% ?IEC'[ etRc%d%e% gﬂ;lﬁ%g&gggﬁt&e FCR% -gecoded blocks of

generati ng rrearcbrﬁmmmasmgaﬁam@rﬁpﬁsegenerat| ng the filler audl o signal
from predet erm ned audi o, dat a, A system

according te Cl aim 14, fufepes Qféﬁﬁtﬂgéhﬁgommﬁd met"CtOfmlmlf@hV@l\mthth@ the
predet erm ned | reviously received communi cati ons
si gnal . WHQte%ﬁr?eJrER%énB ‘A system according to Claim 15 wherein
said nmeans for 1 5 derim'eags tresparisbebetoesaid \GRE dechding ateanspfarrinGrementiel 0
data stori n responﬁl ve to sajd SUd 0 ‘s] gnal generat

@

“neans, for18tort ﬁﬁgc‘?"ﬁb"}ﬁdeﬂﬁ"é? fpr@ach C eradedqit dhevrlvality 94 @Rg
audi o si gnal genel Akl o8B SRR Er%%s*vlhﬁh has 53%@'?1?&‘/1 'B&éﬁhgf?om

audi o data storing neans, for genera er au _
the stored predatat m ned audlo dat a when the netric is outS|de of the 20

predet erm ned range. 17. A systemaccording to Caim
16 wherein said neans for generating the filler audio signal fromthe
stored predeterm ned audi pzdat A system a&OFNg 6 Elaim 9:

15 wherein forward error _correction encoding means comprises

convolutional encoding means for encoding the CRC coded audio data according
to a convolutional code to produce convolutionally coded blocks of
cbmmunicationsdata;
wherein said communications signal generating means comprises
20 means for generating the first communications signal from the convolutionally
coded blocks of communicationsdata; and
wherein said forward error correction decoding means comprises
convolutional decoding means for decoding the received second
communications signal according to the convolutional code to produce the

25 decoded blocks of communications data.

13. A system according to Claim 1 wherein said audio signal
generating means comprises means for generating comfort noise when the metric
is outside of the predetermined range.

30 |
14. A system according to Claim 1 wherein said audio signal

' generating means comprises means for generating the filler audio signal from

predetermined audio data.
This Sheet Has Been Reﬂ
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pe
25 metri eving the stor{eg'" rm@ BEGN
audi o data to pWB ﬁﬂﬁl’m audi o data sequence;Land
nmeans, resymed18946 0 s ﬁ’ VI ng nmeans, for genermtTUSP7/18153 he -
filler audio-signal fromthe cyEI i tal* audi o 20t a sequence. 30
18. A systemaccording to Caim 16 wherein said neans for generating
the filler audio si gnal fromthe stored predeternined audi o data )
conpri Ses: -21 - : neans for -
‘randony retrieving the stted /brswsigmqﬁor@agag&ﬂ@nddﬁafurther comprisingimeansa
random audi o dgta uenc means, respo
sai d - random re? i e ?rhd”%eﬁﬁls P’FSFtESé‘Hb‘?daﬁ%° data f[% f’l |RTEY! Hrf}s{i g%ei‘ger?m
f rom t he randomcawsthanitationssignstnce. 19. A net hod

recoveri (I’;% audi o informati on previ ousl y transmtted in a

cormunl catiohs nedium as a first comuni cations signal representing

t he audi o information enc da . Q, .

a second comuni cati ons (s)ﬁgnal %%‘%%e‘&&;'?’wmac Wr\g%@gﬁﬂ&)mmﬂg L
nmedi um char act eleriviig tie prédetbhningdt Autio CAYTR T dondsridel Caudli6 Pdat@fstoring means,
processing (44C) the received second comuni cations signal to produce

processed bl ockdesronsiyenigriaichavdiossignal generating means, fOl' storing #he predetarmined

(45Q) a metric a%fdaci AStay A ha%ﬁé’rem s&id d&l@ls gné %nénjaﬁr#ﬁeea&spcfoms%?qneans,

bl ocks of communi C ong data as an es ran
communi cat i tms despmnsiamio said audio data stonng mm@,efbatgene'aﬂﬁé the fillé) audio sgndl o

signal from plufality pr bl o ks f conmuni cat |

Gata when the. mdtgm éLPsstwe#hwﬁdstermmef idiactuanvhes dhe AREHICa Raowsiser ok they
(460, 480) a fi I vvhenthe 20 rretr|C|s out side of the
predet er m ned rfr@&etéHﬁin%d%r%%a 20. A nmethod according to

C aim 19: wherein said step of processing corrpri ses t he
step of decodin 53 the recei ved communicati Qns al cord
to g forwar d 'er?or cor r(ect X system accord?ngt ;?im q?; w?me r|]n saf’j1 means 10r

15 generating the filler audio signal from the stored predetermined audio data
comprises: | ' |
means for cyclically retrieving the stored predetermined audio data

to produce a cyclical audio data sequence; and | '
means, responsive to said cyclic retrieving means, for generating

20 thefiller audio signal from the cyclical audio data sequence.

18. A system according to Claim 16 wherein said means for
generating the filler audio signal from the stored predetermined audio data
comprises: |

25 means for randomly retrieving the stored predetermined audio data
to produce a random audio data sequence; and

means, responsive to said random retrieving means, for generating

the filler audio signal from the random audio data sequence.

30 19. A method of receiving audio information transmitted over a
communications medium, the method comprising the step of:

receiving a communications signal from the communications

medium;
This Sheet Has Been Reﬁaced
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25 code ‘'to produce d communi cations data an
error \3’&)%51@& ionﬂ II lﬂ Ifor each of the decod
[ I ONs _ oswa

conmuni cat i data, ¢ edch errQqryqcorrect ion decoding netric
representing the validity of the correspondlng decoded bl ock of
communi cati ons dat a; wherejn_said s of det n
metric conprises the step cﬂm%?fsmgccmﬁl ﬁ?rr?dv 4%8"’ :P"ér @Pagoﬁpr eAJngﬁe

decodi ng metri cs ppheadsdd blorks dficathrmiunfcationsdatlecoded bl ocks of
comuni cations data to determne a conbined netric of the

of the plurality of decodediemfﬁvnmgﬁ rrmsmuenreamtmgsthaaftaépdnamaplurahty of the

wherein said ste ep of generating -
-22- @ﬁ@éesg%@ofch ﬁgfnéﬁﬁgnggﬁah%rr@f romthe decoded bl ocks
of conmmuni catg ons e@kétammgfmad‘@ sighabrowcthalurality of protéssad Blocks of

predeterm ned range and generating (545, 555) the filler audio
si gnal when the €ORINURigatigny fataj whent tegmetic tlﬁemthm a ppredgtesminest angedand

Card step of  Eenerating fier audigsee) e e HERIc s MlnkiBa ok T hrsdelf S

conprises the st egng conbining forward error correction decoding
nmetrics of a sequential plurality of 10 the decoded bl ocks of

conmuni cations data to determ ne a conbined netric of t he
validity of e sequenti al ur I 1§f communi cati ons

dat a id . ?‘H%R ?ﬁ&g’gﬁ%tg | ng o0 Caim20:

wherein said step of decodlwlgerers&pdffmos&seimg&fomtﬁwnh‘gstbb@fdecodiﬁgthe
recei ved conmuni cations signal, accordin convol utio code tQ uce -
decoded bl ocks ofec&VeR FPPMYNEALiaNgSiEna aC%P" B}&/‘G’I%quﬁéﬂ CHOL SarTREY F? gto
for . ea%&ﬁcé&ﬁ: %S&Sbcgpé‘dfﬁm‘i’hc%ﬂﬁﬁyﬂhﬁ cPQSfo erl%"i‘%arrﬁctlon
convol uti onal eco |ng nmetric representing the validity of

correspondi ng dedededingl metricofor each of the deccrdedlbbmﬂqsmiscaialmmcandns data2@ach

wher ei n sai d, step of conbi ni th f i ni .
Convol Ut onal> dodeaatg REPT | CHrAioR. HReding; Jesie  ferananB g yelidingof the

communi cati ons dabgrelSortithg8tstRdbI6ESf EiidnmtRiddtionetatae validity of the
plurality of decoded bl ockS of conmmuni cati onsdat a.

wherein said step of determining a metric comprises the step of
combining forward error correction decoding metrics of a plurality of the decoded
blocks of communicatibns data to determine a combined metric of the validity of

20 the plurality of decoded blocks of communications data; and

wherein said step of generating comprises the step of generating -
the second audio signal from the decoded blocks of communications data when
the combined metric is within a predetermined range énd generating the filler
audio signal when the combined metric is outsidé of the predetermined range.

25 -

21. A method according to Claim 20 wherein said step of
combining forward .err'or correction decoding metrics comprises the step of
combining forward error correction decdding metrics of a sequential plurality of-
the decoded blocks of communications data to determine a combined metric of

30 the validity of the sequential plurality of decoded blocks of communications data.

/ 22. A method according to Claim 20:

“aced -’ wherein said step of decoding comprises the step of decoding the



c .
25 ﬂ,ﬂ’ ﬁm ord| ng to O aim 20: THIS SHEET HAS BEEN
wherein said step o RW EBH ses the steps of: REPLACED
decodi ng WRES/LEYEE| ved COfTTﬁJnI"CG.lSI ORS si gn according to PCI/USI7/18153 '
a forward error correction code to produc 2d'ecoded bl ocks of

communi cat i onsdat_ a; ,and 30 0i@codl ng the decoded .
bl ocks of comieraixed icamnynications signal according to a conv. tonadicrgetto prodyes i c

redundancy co ks
of commun, cat egiad bidcRe BF EGHARiEHions datagqd 2 convolufional decHBRR AT GF
decoded bl ockeach obrthendecddedndblocks of communications data, each convolutional

- 23 - . data, each . tric representing t validit
of the decoding metric reefﬁsegg%miy%ga%ggggfmngm gggodegeblo& oP Y
comuni catg ongofsh d wherein said step of determning a
metric conpri sgs tEmcatnons a}ta q:[:d conbining CRC netrics of a plurality of

t he CRC decoded bl ocks o&herem saldosmepmf catribmmagdmtmrisesdm stepi ofecambinivig ned

Communi cat | on&omuplitiofh decoing metris ‘6f"a Rlyalnf 1pls % dcopes Dlgsker af i ng

conprises t hec%hﬁﬁuﬁfcaﬂ@ﬁ?ﬂﬁita' d gtermme aSE&‘ﬂBﬁ'neﬂuﬁioe?né éﬁrtﬂé V%élmtgfathe

plurality of CRC decoded bl ocks of conmunicati ons

combi ned netr |p@mbtwmﬁdamdadbi®kebéCMMIcalmgsdamd generating t he
filler amcb]o signal when the conbined netric is outside of the

. predeter ed range. 24. A nethod accordi ng to
C ai m 23 wherein said ste ofA hethod 86d0rBingdo Eeini@r i cs of a plurality of
t he CRC decoded bl ocks of comuni cations data conprises the step of
combi ni ng CRC netrics ofwherein said stenoé processipg gomiprisgs the steps ofRC decoded
bl ocks of communi cati onsdat

to daim 23 wherein said st Zpdedpdﬁ thed'geglapﬂéomuwgg%%&?%%ﬁs?i g’
bl ocks according to the £R6waid Nérsreesifection coddy té sroalied delcoded thioekst be

conbined netric to an initial value within the predeterm ned range,
and: =~ 13 cofpmupications datarand of decodi ng the decoded

comuni cati ons bl ocks &QP o) E}Rﬁ‘

storing a sequential plurali f(?/ ﬁ%%é dé&ﬁie O%ggpéecoﬁwhngggnﬁ!rﬁ'ﬁ% 3;3 | ons
dat a; acgbeding nosaicyclt apdoidaneybdoten (CREBCtorgiroduce ARG

| it f bl k
plurality o 0CKsS decoded blocks of communications data and to determine a CRC

metric for each of the CRC decoded blocks of communications
.20 - data, each CRC metric representing the validity of the
corresponding CRC decoded block of communications data;
wherein said step of determmmg a metric comprises the step of
combmsng CRC metrics of a plurality of the CRC decoded blocks of
communications data to determine a combined metric of the validity of the
25  plurality of CRC decoded blocks of communicationsdata; and
wherein said step of generating comprises the step of generating a
second audio signal from the plurality of CRC decoded blocks of communications
data when the combined metric is within a predetermined range and generating
the filler audio signal when the combined metric is outside of the predetermined

30 range.

24. A method according to Claim 23 wherein said step of

combining CRC metrics of a plurality of the CRC decoded blocks of

hlS Sheet Has Been Repl ced
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-82n§f‘ﬁe?1:%.é’£ﬁ§ﬁi?2ﬂllllﬂﬂﬂ&nlﬂ ﬂrmsﬂ: o o he oFars

decoded communi cati ons ¢data;™" 30° -23- wherein said step of
generating conprises the step of gener ati ng t he second audi o si gnal
fromthe stor C%n m n

t he eonbi ned %{'ﬁc;?{tio\%\ﬁ% ﬁgta 9 redetersr%epr)] 'ﬁ ge an generﬁq?ng
the filler a@qmestnghzihra‘httpuﬁ t]beé.‘d&'i demdmtblankhmfdntmumﬁuamansdata.

- 24- the conbined netric is outside of the predeterm ned range;
and _ wherein said step of generating is followed by
the step of setting 25 A méBdCRRBHIRE BRLIdiM (23 Wiferkiyl tdidl sié! oF

5 according to Caim
wherein s&id deczqdmgtfwedamdnd cbhwnuetcatmwblmhmmmdhg@osthecg&is preceded

accordi ng to rward eyfror. coprectiqn code conprises af de odi ng
the By 'Pecsbd el seling e o %3 RNl GG Tl Yt s onal
code. : 1&edetermmedrange and: A net hod according to CI al m 19
wherein said step of gener at| ng conprises the step of generating

‘an audi o signal from t hewblegeinl $dig step of decoding theodesedet! [wbowhenigétions |

. comunicatio ta when C_ is.w

range and ge@P&? T A Wﬁg??hﬁqgf{? qm%'ﬂﬁer‘fﬁ’ée %Pl"f étqrgxgmuggt:%#lura ef_cljS
the predgper nplaeRs 6ACRE decoded communications data; 28. A nethod according-
to Caim19 wherein said step of géner at i ng conprises the step

of generati ng the fill ewhsgirinsais sgerbf ¢orohining CRC mdﬂcpoéde:t'%hﬂﬁcbl@d@l o
dat a.

Cherei n sai d & §RGfecoded communicationfata CoiBHER " S&RS Rerehfertind f”°

predet er m nedcaibireddaietric Foideé€le dsfdthey CRC metrics of tthe storid BlocksrafvCRa t he
predeterm ned audjo data froma previously received

conmmuni cat i orfdecadgdgommunicatigns data; 30. A nethod
gﬁgfgdépgﬁgf idsalp;neczzg d\é%?élﬁhe Sgtegt gpgé}{eratmg compnsesgﬁﬁegtgf) (ﬂ%éﬂ%?dtlﬁ'lkl Ler
processi ng t hiper eseebridd aodiﬁmsngaalt | foom sthenastored plodiliee of CRC decoded '
-‘communications blocks when the combined metric is within the predetermined
range and generating the filler audio signal from predetermined audio data when
~ the combined metric is outside of the predeterminéd range; and
20 wherein said step of generating is followed by the step of setting

the combined metric to the initial value.

26. A method accordingto Claim 23:
wherein said step of decoding the received communications signal
25  according to a forward error correction code comprises the step of decoding the

received communications signal accordingto a convolutional code.

27. A method according to Claim 19 wherein said step of

- generating comprises the 5"315 of generating an audio signal from the plurality of

30 processed blocks of communications data when the metric is within a
predetermined range and generating comfort noise when the metric is outside of

- the predetermined range.
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processed conmuni cat, : 0 generpti ng F@WA E

predet erm ned audi o Hﬁﬂi” !mtumrugl cessed : corrrﬁ,m‘i-eau-ens&a?_a:_—,
and WO 98715946 oty he generated predet er REHUSITASLN30 dat a;
and wherein said step of generating the-fZ41er audio signal from

predeterm ned audi o data conprises the step of generating the filler audio,

si gnal fromthe st2fed Arodthos accardingutth €ldiw al9 whérein said step of

31. A nethod acco;.di n? t 0 .Cl ai én 3(% wherein sa}i d ihepf.@f di genefr?ti ng

the filler au@*BS@UGRaFOTPERTY HES sTEPef’ A ey MR oM AEliycif 8nal from
conpri ses t he préd€rmiined audio data. cyclically retrieving the stored
predeterm ned audio data to produce a cyclic audi o data sequence; and
10 generati ng the filler audio signal fromthe cyclic

audi o dat ‘sequen . 2. t hod according to

C ai m 30 \?\%erei n said sf@p ot method accarding o tcﬁg"?i%qAé’pﬁgﬁm 83'§‘f§‘ﬁ8| oéfgrom
the stored prgdatrtifignhé filef hadidadignal From pesditestinetdadid €aG i9fpreceded by
randomy retrieving the stored predeterm ned audio data to produce a
random audi o &2@ stepegfidgtivingathg predetermined audio data deame rapreviousty reeivesh

audi o signal fr t . udi o dat a sequence. 20

- ot hod S BEAfiBRA o

33. A nethod © g desired audio information

intermttentlypresent n 30 audimetodnatcoriiiguth Wainhe2% velsrel said step of
generatin (410, 420) communi cati ons . sjgna in

|
communi ca onseﬁer@ﬁnsmtbmﬁl?ﬁrewﬁhéan%!dap@cpﬁlevébwﬂw 8PS @figr esent in the _
N e lanal - th jibe 0 : DR
oncoded as - O Ll ok TEEEYIHECS BN Eatnd SENEP Hhin the NoniilhRalolle

code; and t hemedium; di sconti nuing (410) generation of the
conmmuni cati ons si gnal representing the audi-o_si%nal in the
comuni cati ons medi um V\/rfgﬂcﬁsﬁ@gdéé‘?ré‘éf:e“’e communications ' signal to produce

processed communicationsdata; .
15 generating the pi'edetermined audio data from the processed
communications data; and _
storing the generated predetermined audio data; and
wherein said step of generating the filler audio signal from
predetermined audio data comprises the. step of generating the filler audio signal

© 20  from the stored predetermined audio data.

| 31. A method according to Claim 30 wherein said step of
generating the filler audio signal from the stored predetermined audio data
| comprises the steps of:
25 | cyclically retrieving the stored predetermined audib data to
produce a cyclic audio data sequence; and
generating the filler audio signal from the cyclic audio data

sequence.

30 32 A method according to Claim 30 wherein said step of
generating the filler audio signal from the stored predetermined audio data

comprises the steps of:

\\ randomly retrieving the stored predetermined audio data to
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audio information is absent fromthe audio signal; and then 3¥)THiS S:EEPEJA::{EAS BEEN‘

generating (410, 420) a comunications signal in the

comiuni cat PMEh¥/%48 um when desired audio infgrmation is agai¥FHPEYEAESS; n
the audi o signal, . “Characterized in that said

generating steps occur w thout
- 25/1_- P "aﬁeo@'bﬁ‘@ﬁf‘?@?rfeﬁf’eac%@ﬁﬁum cations signal

t di t '
geprese“ ing a 'SCO“ | “U'r%‘n’aﬁraémgctct{oé‘ragﬁgg"atu(t)!fbdts%%%Fgg}:m“ih%aﬁdnﬂBﬁn HRdid'Bata

wherein said fi smuemd second steps of generating each conprise the
step of generating a conmunications signal when voice activity is present
in the audi o signal; and - wherein said step of

OSSPV oI9S 9,518 s of LA HNESSAR A
intermittently present in an audio sngnal comprising the step of:
generating a communications signal in .a communications medium
when the desired audio information is present -'in the audio . signal, the
communications signal representing the audio signal encoded as blocks of
10 communicationsdata accordingto a pl;edetermined code; and
discontinuing generation of the communications signal
representing the audio signal in the communications medium when the ddﬁired
audio information is absent from the audio signal, without generating an explicit
discontinuity message.
15
34. A method according to Claim 33:
wherein said step of generating comprises the step of generating
the communications signallwhen voice activity is present in the audio signal; and
wherein said step of discontinuing comprises the step of

20 discontinuing generation when voice activity is absent from the audio signal.
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