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PCT/ 1 B98/ 01242 A communi cation systemand a termnnal. PCT/IB98/01242
The present WP relates to a communication system as defi neg ?n t he
preanble of claim1l. Such a comunication system can be a cellular or
cordl ess t&lcopiiAtyication systeneiand a teimipdl.syst em such as a public switched

t el ecommuni cati ons network (PSTN) or an Internet, a m xed

wired/wirel ess system or any other suitable systemwth term nals having 5
speech encodi ng and decodi ng neans. The present
invention further relates to a termnal for use in such a

conmuni cati on system 10 A communi cation system of

t he.above kind is known fromthe article "A Multi-rate Transcoder”, A
Lovrich et al., |EEE Transactions on Consuner Electronics, Vol. 35,

No. 4, ‘Novenber 1989, pprhe/pfeseinvenfioh eRted th iaCédmmanithtidn systine as defined in. the
transcoder is descri bed for speech encodi ng of 64 kbi't/'s PCM (Pul'se”

Code Mbdul pteamble dficlairorl. G egmmunication: systam sprbetr eallubar qrinordlsssHieigphony

Pr ocessor ) gty Amten Dstent S of EARBEC S pliBbmintofialBhs pEBFTESTND o an
Kbit/s  1nidinBCM ﬁlﬁ@%ﬁé&/\ﬁk&l&ﬁr%ﬁehﬁbr%gi&hmm@ybﬁm with, tepnisialkthaving

GnEC
kbit/s SBC (Subband_ Codi ng) . page 7 vari ous tel econmmunication
appl i cafi ospeedi entnding andh deending Mmeans.  descri bed, such as nobile radio

PC ( Por sonal  Conput o1 oFICDICRR: nenliSh FReheychEs Pl £ rnfifl] for o BERA 100

20 said ar&éfahﬂnﬁﬂubﬁgystéﬁ, use a speech transcoder with a bit rate of 16
kbit/s, and for voice Tmail it is advised to use a 32 kbit/s ADPCM or a
16 kbit/s SBC transcoder. In a conmunication system such as a nobile
radi o system the usual service is a real tine bi-directional

conmruni cati on voi ce connection, also called a full duplex voice
communitgation link. To A consmificationosyseent ofithenaboveikimd is knowm friopptheadrticle “A

et vor k. ol BARTBIe BRASGACEr Hohi haHRFY ekl oSS ATanecisis O hoRNuRE Hecrpes, Vol.
35, No. 4, November 1989, pp. 716-722. In this article, a multi-rate speech transcoder is
described for speech encoding of 64_.kbit/s'PCM (Pulse Code Modulation) data or decoding
encoded speech to 64 kbit/s PCM data. The described multi-rate transcoder is a DSP (Digital
15 . Signal Processor) programmed to support three coding rates, 64 kbit/s PCM, 32 kbit/s
| ADPCM (Adaptive Differential Pulse Code Modulation), and 16 kbit/s SBC (Subband

Coding). On page 721, various telecommunication applications of this transcoder are

described, such as mobile radio 'telephony and voice mail systems in which the recipient can
- be another Pd (Personal Computer) on a LAN (Local Area Network). For mobile radio, the
20 said article advises to use a speech transcoder with a bit rate of 16 kbit/s, and for voice mail
it is advised to use a 32 kbit/s ADPCM or a 16 kbit/s SBC transcoder. In a communication
system such as a mobile radio system, the usual service is a real time bi-directional
. communication voice connection, also called a full duplex voice communication link. To
. such a.voice communication link, a typical voice transmission problem is related to an echo
25 caused by several network elements, but pre-dominantly a terminal at the other end of the
- communication link, the so-called B-end-terminal. The said B-end is coupling back the voice
signal arriving at its receiver via two mechanisms, namely intentional electronically
impiemented coupling, and via acoustic connection from its earpiece to the microphone of the .
transmitter. This voice coupling becomes then transported back to the point of origin of the



comuni cation link, the so-called B-end-termnal. The said B-end i's
coupling back the voice signal arriving at its receiver pegibyoiz42
mechani sns,wf?_a?ﬁ@?ﬁp i ntentional electronicaldy i npl enent ed coupling,
and via acoustic connection fromits eari)i ece to the m crophone of the

t ransni t t esoice]lih Tasoithe secalied Aceride tFeis conpling salled ap leap-baskiis do ghyenthe

of origin . of the . Vol ge, in.C e sQ: -géﬁg-s - ~
Thi's coupliMREEssion {oce Subscriber Bg@? ‘?"sﬂﬂf‘ooq&%\‘/’}e& %eﬁvg%bilc%()éro 525| on 13’(5)1@ E?B end.
subscri befpﬁbekﬁ%re%-tﬁa@ 2k 16 iabSustic 1oy Badlai dtahe drowd hnd the Biehd tb lpivelthentk:
Furthernore, there are | ocal acoustic |oop backs at the A-end and_the E—eeor}ger

to give trendand B-endrsubsoribers thedmpuession ofcd Slive sonngstenr’s ifgthe spbseriber b
connection" ,i.f the subscriber at the other 5 end is silent.

| e di gi a_I?“f’D‘Bisflsm'r adi o systens |ike GSM (d obal System for Mbile

Communi cations), DTX ( Dif @iyital Meibile radionsgienss ke GSM §GlubakSysttrarfot.Motiieand
Is silent. Bef ore actually di sconnecting the trangm ssion at fhe B-end,

first an eGommumitatipndk S (Piscontinususdrapsmisgion) isappiied whendhe Brend issilepk

A-end. Th at _the, A,en o & ' ' i

the A end Beftt Y PREHRSAIEHSHBRILAS] af flefchd, fiy Rk LANE
abov?a aCOlklﬁdiéef?atCmBm-éﬂ@ ist)ﬁ:hdxlimittédn to tish lgl-écrlﬂ:. 'mﬁgj htethe aAliend sochalled c@ﬁfdd rhavisegs
a relatively |lon . round trip signal delay between, A-end and B-e
ternindd, m&éedq k5 g Be iATS"‘bﬁ'éPscngerd@deH‘i Stog| ‘\?’ﬁ% S%lig?‘?? é’l’n‘g‘rjn gg‘?aé‘ﬁe 3P the
del ays, w t : Laad, s MOl ' ; :
subs%:/ri beréb\rkgglagg ‘g%ﬁs rgﬁg# ? h@%‘p%ﬁa??%ﬁi %ﬁﬁ@'egggig i %%2%(%? %k#ehax_l%gﬁﬂd(i‘elatwely long
term nal . jound tEphighal delaytbetwedntherA-end ahd iBsersd tprmiinad otausedvbyl encodipg @nd | y
be 200 nsec. Wthout echo cancelling, .. such, a del ﬁ}/ed echo. of . 0\#1 ﬁg\l‘?c‘&
woul d be edgsefingfislaysAndbansEHENgN Q%ﬁbyiwg‘?m#ﬁh? gancelling, the,¥igh signgl @ -
systens ec r ﬁﬂﬂg. ts rq i I
becone toogﬁa%ggﬁq)%reﬁg%@ e Vi ;}f%ﬁe%{?dllmi se?*%&ecétdgﬁgig? g’ﬁd ﬁﬁgﬁbm‘w GBM
cancel 181 syistem,nthereund trip signalddelay svould typirallyrbesH¥r inseq WVitbout echo cancelling,

Particul arl a.too Jo encodi ng and codi nq del,ay 2 | d be .

pr obl enat | %%‘/’h,@c dﬁ?@e?@‘% ?;QQ‘YW’ & B&&r‘?’?)ﬂgrg’ﬁi qx:geﬁarbqeg %fg‘?’&ﬂ%ﬂgﬁ’&}yl%gﬁ% this

| ncr easi NGreagon, iAWIER %Yﬁém§ RENG efiivelleriCrt @bpled’ ¥ @ BN - tripU§ghal deRyW AR S
a one-way speech or volce servi ce. :

Fur t her nor becotttectoo3ntgey it wouldst virwally ampossibie do drtign ap£she icagceller within the
depl oying th dj A n.a flexihl i ] . US|
eo o ow'r btdaRES 965 T SERicAnt PfMafty, Rho AhLBIchhE Hlo daBBinltueiel,

transnpbt egoail e problanat. Kt resent Sparticularlpuncbite fudice eybtaaveoffer 4 atilldnereasing
sequence of frequencies. If one or even several of these random

fr equenci esumben of sesvisesnincluding nice maild Suoh aiseBfica tsct oneryay FpesahepTeyaice
despite of _s em procedures to mnimse such an interference, the
channel co 1s able to recover the data of interfered bursts.
Accordingly, even short Furtietinbee)dhe GSMsystem explaiyed above hasathe wapability of

deploying the radio resources in a flexible way, in particular when using its slow frequency

25 hopping mode. Therein the data burst of one user is transmitted as a sequence of shorter
bursts spread over a random sequence of frequencies. If one or even several of these random
freﬁuenciés would be simultaneously used by other users as interferers, despite of system
procedures to minimise such an intefference, the channel coding is able to recover the data of

B interfeied bursts. Accordingly, even short instantaneous pauses in any radio transmission

30 direction, change-over from full frames to transmitting shorter half frames, or the switch-off
of an entire transmission direction will reduce, especially in high load conditions, the radio
interference between users and, accordingly, increase the number and/or quality of

- communications which the system can support within a radio environment.



30 direction, change-over fromfull frames to transmtting shorter half
frames, or &&f it eh-of f of an entire_transm ssion direcgidpipodiotisz
reduce, espec ﬁﬁf/ﬁs?n hi gh | oad conditions,3the radio i nterference
bet ween-users and, accordingly, increase the nunber and/or quality of
communi cations which the system can support within a radi o environnent.

of the above ki na. part Teah ot pielt §Efeliedel ByRIHOF of pFARTE B cRBbcAiR §iterm
ki nds of sgegfhibove kind Sarfiesrly armubilecadisysRin "Biferine vartousEldadobf speckm

resources. 5 ] ) . To this end the comuni cati on system accordi ng
to the presarmices,ninewhichran optimaljuse it made Of sysiem TeFOUrEe: at | east one of the

term nals conprises sw tghi S 1§ Chj Love '
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Codi ng. rat St Ry EAR cerf CottEE0AH 8O TEAMIRAL © AR (Bl  ong-wal Vot
est abl i shegomhmihication link)and domeaukingrthe switching-means\toisositch @verito ¢ atdeast one

l'ink. . The present is, based upop the insight that
there 1§ nBoRaeustic@ath and the myltisgats spree ﬁBF%dé“%@‘SGPM‘%M&&@WHWW‘
B-end termi by _ g o . .

woul d need aet safind AR MEA A K67 bo SANIGICE EihEficaln RE, LR AR tmat
real i sed t fift conneeionsischond-way nmiceneorsmanicatigelinkine- way si gnal del ay can be

accepted. It is further realised possible to nodify the encoding and

decodi ng del ays of the sHicBIeseRidsbasgd upon theipsight fhat thein IS agpushie or :
one-way Si ?ﬁ@{r I @rn\q? ' I hin ) ; i
the bit rate o?ﬂfté r@sse peec II.'é(.:!o gé.a&%gﬂg% a?l%;ﬂ/dq%g@ﬂ%ln%yagﬁéﬁ cci:"gggéel- s%(% (l)erfl device
voi ce 45gnand #nd reithedwophi needud hoopcsatk dot theevoiee kignaie moe any @chy camalling. It is

decodi ng del ay abl eg coding into and from a .| bit rate. .
The. advant A0St hat B3 WebrFrcuT RAPSYR LEPE ofriey Signed Scay b aroopigd 1 is
resources m&mﬁe&tﬁsﬁﬁﬂ' t8 thbdify MeSécaling'#AUecbiimg! del s%ttﬁégp&'&ﬁ cobeS as
efficient use of the avail abl e systemresources such as radio:

resour ces thectontgbution o the anerwayssignal iang thatzmcoding andi degpgingrd¢lay relates to

herew t h, re, vVai c | nks £ e Acco ted t.o.a qgiven.frequeng

band. r os e Gt o8 bl Sekeefi 3By GEEPIRRL E Suoielodhybftion YOt dangh apd o
and/ or 29ubpgticiRE codec typelvad@ﬁdghﬂeﬁmﬁg @fAd idefoding Heﬁ?,enﬁbueb codingSMo &icefrom a
equi pped to use even those radio resources that remain otherw se

unused i n laverdit gde.i on or instantaneously remain unused in

The advantages of the present advantages are thus a less demand for radio
resources and immediate radio transinission, resuiting in a better and more efficient use of
the available system resources such as radio resources such as radio transmission capacity.

25 - Accordingly and herewith, more voice links can be accommodated to a given frequency
. - band, resulting in a reduction of operational costs for the system operator and/or subscriber.
Modern communication systems, such as GSM, are equipped to use even those radio
.- resources that remain otherwise unused in one direction or instantaneously remain unused in
" one direction. For a cheaper resource, the operator could charge lower costs to the
30 - subscriber. In addition to voice mail according to the present invention, other services such
as voice messaging, and voice recognition based services can benefit from this invention.

Embodiments are claimed in the dependent claims. If the systems knows a

prioﬁ that the communication link is a one-way communication link, then the switching

- between coding rates and adjustment of side tones can be controlled via signalling. Herewith,



one direction. For a cheaper resource, the operator could charge | ower
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sconti nue
dur ati on offomna dardtioni dfyno Activitybakti embodiniens of g systemaapcordingtp the presenp irxeation

[ ti | dified in that tric. di,ng/ dj [ .
el 1 e pis modified Ty ingl, & iy SheodBE/REATIBg 16 AR JarticaRaly B, alnlyine, ,
flexible syssemibs dalidh .Zfsiere\gdgiy?*& iffexfdé sydérh s bbtainedd Whic WoK&l sitimally

communi cat i Cl rcunstances. Asymetric encodi ng/ depodlcgg. i s known as
such. 15 under all voice communication dreumstaxest Asymmetricogncoding/degodipg is known as
descri bed_,_\ﬁﬁé}way of exanple, wth 20 reference to the acconpanying

dr awi ngs, ein Fig. 1 schematically shows a
conmmruni cat i on system according to the present invention,

Fig. 2 shows a block diagramof termnals according to the present

I nvention, 25 Fig. 3 schematically shows a network

the timng relations and ec?éoes any Vot response
20 reference to the accompanying drawings, wherein

according to. the present.daventl Ol ention will now be desf:xl'itr)r%dg b(};c v)z:\&%f eRampR\Svith
Fig. 1 schematically shows a communication system according to the
present invention,
Fig. 2 shows a block diagram of terminals according to the present
invention, -
25 : Fig. 3 schematically shows a network according to the present invention,
Fig. 4 shows the timing relations and echoes and voice response times of
~ speech coding and transmission, and
. - Fig 5 shows schematically the flow of control when using one way voice
~ transmission in an interactive communication. |
30 Throughout the figures the same reference numerals are used for the same
- features.

Fig. 1 schematically shows a communication system 1 according to the



speech coding and transm ssion, and Fig 5 shows

schenmat i cal Iﬁy %} B+ ow of control when using one way voice PCT/IB98/01242
transm ssi onq A" M8 nt er acti ve conmuni catiod. 30

Thr oughout the flgures the same reference nunerals are used for the sane
features. present invention. The system 1 comprisesgya ngtvgque]qmmcgmanybgmgegulgr telephony
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he- sys enpetwaabanith digiid s Soffers i 1 tystég) 3, $betkh ogRREE InBRREE codeb.
coupl ed t OrfeRihkbik 3 é&ijﬁéﬁ tch pabheEwWitcld telecomimmidation tnetwérkc3 taawhichaat least
one wred termnal 4 is coupl ed. The publ.ic switched network 3 carfi-he”. —
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prograns, Qersohifl éddfﬁltersﬂ Gaving'r & fivdemcmdpprogranmed tdvabératemmce amilspropgrams,
The systemfurther conprises a nobil e, ragloterm 6 and a no |Ie radi o

term nal0 7 speechirecognitien PREsAS, Poths liken Sych persg e?or@utﬁﬁ@ri YhPR, Sush-

8 conpri se i
ond oh onar ot sYEE Abre? $Bniirises & mGHifE il ekifiy B mofille 3406 ithiil P which
conputer 8js &Iﬁﬂe&&phqm copreothputer 81 Thevklaptoprapmputer 8 commprisésea omiss sllomgel&r

network 2, which can a GSM network, is .onl henat i QaIJ i ndi cat e GSM
net wor ks aterd-disk (aet W\ﬁﬁf amnar@%mépﬂggﬂé agg CQB“’&“a'P‘Faé’& NSBETams which can be

Swi t ching e r‘l"{stﬁ‘ﬁ byt Soﬁi)ﬁfe @ Such g&gtéo% s é‘%lﬁmnTi@me T cellular

Stations (no I'n t equ ony parts of
net wor k15 elnewedrk 2, owhiche:anrbeeanGSM natmorﬁemconlpsdhemancallpandma:ad.aGSManemqus are

t he descri bed funct ionality, c ted, pver the ar|

har dwar e pa’YQlkaH“"EﬁB W@}’E’E‘ éﬂbagbﬂ 13191; 3’6‘&@% me g‘aﬁf’ Dt he
MBC or can dag Hﬁ’ﬂ ceiVep stdiPnsl '(ﬁ@ccshb% 1ﬁfdeh{il§ In the Mﬁﬁ only parts of
transcei ver statloﬁs ependi ng on the particular inplenmentation.

network 2, theeetwork relevantciod ¢he nwesthmmre desenibeds iIng partipular newbdﬁ!e ctcsgmhr«d
a speech d coder 0, at. t t.he

coupled t o HeATehs ag&ﬁdg?d gyer 1:Jl}f:i 2P ﬁard’%”%{']éaga&]seg ngl\’P% SQe‘Re The

20:: transcoders can be part of the MSC or can be implemented more into the direction of the

- base transceiver stations, depending on the particular implementation. In the network 2, one
transcoder is shown, comprising a speech encoder 9 and a speech decoder 10, at the side of
the switched network 3 both being coupled to a PCM encoder/decoder 11. The PCM
encoder/decoder 11 encodes analog speech into 64 kbit/s speech samples to be further

25 processed by the speech encoder 9 or decodes 64 kbit/s speech samples generated by the
_ speech decoder 10. A typical multi-rate speech codec is a variable data rate two-way voice
.. codec such as described in the US TIA IS-96-A standard, May 1995, pp. 2-1, 2-2, 2-7, and -
| | 2-8. Another multi-rate voice codec.caﬁ be the so-called AMR (Adaptive Multi-Rate) codec
o currently under standardisation within ETSI (European Telecommunication Standard Institute)
30, for GSM and PCS-1900. In GSM, inter alia, the speech codec supports DTX (Discontinuous
Transmission). In that case, a comfort noise functional block 12 generates comfort noise if a
. VAD (Voice Activity betection) functional block 13 detects a speech pause. At the side of
- . the speech decoder 10, an extrapolation functional block 14 is shown. At the side of the
. radio interface, the speech encoder 9 and decoder 10 are coupled to an antenna 15 via an



encoder/ decoder 11 encodes anal og speech into 64 kbit/s speech sanples to
be further 25 processed by the speech encoder 9 or decodes 6gckkRBég/Fi242
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i n t he gpet YaekndupiBert 3. MHeakrinaD TiuitheScomprings arspecud acoder/A/Dwnavénerdd2

bl ock 28 and a voice activity functional block 29. The term nal 7, also.
being a  and aspedsch desader/DéA-epnvarter X3mdrocerding to\ihepresengiinveafipg, fheterminal 7
coupl ed to_an_anten i 0805 s hd dler'th
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7 conprises sw tchi ng means, here swtch-over 33‘? tclhes 34 and. 35 Jor
swi t chi ng Withput agoustic feedback, and switch-over control means 35A. In one-way voice mode,

25 . speech path 36 is switched as a sink, and/or speech path 37 is switched as a source. The

source can be, besides a microphone, a Laptop computer device 8, for instance, sending
- voice mail messages, and the sink can be the Laptop 8 receiving voice mail messages from
" the PC 5, for instance, or from another mobile radio terminal coupled to a non-acoustic
device, or from a service provider in the network. When in one-way voice mode, the multi-
30 rate encoding and decoding means are set in a low bit rate mode, lower than a bit rate used

for a -full duplex or semi-duplex voice communication link. As described, this usually
con'espohds to a longer signal delay from the terminal 6 to the terminal 7, or vice versa.
Control commands for controlling the speech encoding and decoding means to adopt a lower

bit rate can be conveyed either over signalling sub-channels associated with traffic channels,



termnal 7 froma twd-way voi ce conmunication link to a one-way voice
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2. i nst 10t aoRe e Joigs, GommpRication, and so likely a yoicsomaRdT, thedikodueh 28Ad
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wai t for arbecause, the kervidedthgatsnto defme) théend ef woide Aessige to beirécognized. Thus the
acknow edg that,it is, nade sure that at both
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sides the cEUURA IANEAISEESAY Hethe £ommunieatinns Rarkis 3 slgnaliing which enables the
transni ssi Ofpebsh ddbc!t8Uetenfiid BHE éndodk vaES &) ﬁé Yrahﬁﬁﬁteﬁ%ﬁgﬁter gé&?gﬁfsggl 'by the
possible, way is ... detection in one of the termnals 6 an and’ or 1
t he net Wr ksystenhpraviding ithe senviogriTheaterminal § furthemcamprisesya microphone 38 and an

comuni cat i . L kghy a voice mail, or the like. Such and
approach i s&gglﬁe‘ggfﬁﬁﬁ%e’f g# one type of services, such as voicerecognition

based services becaq&g.,stsaﬁexﬁﬁcmﬁghmﬂﬁl ®@wbfk %kbdiaing® HBGrlent
voi ce nessage to be recogni zed. Thus the addi-tional feature nécessary

in the comifivention. Shoparare ngtwork; means| inelydingiacsigralpatie 40tcoupled to thpsigoal path 37

by the 15 auat bukalCr, 30 £ ekl e AiplshiBMR NgRe B A6 he AR he

m cr oph2e rié@werk]2 zomprises & dirst evhe dih_cdkﬁ&&&fongﬂised of an adaptive filter 43 and a
Fig. 3 schenptical lfi% ;&0\/\5 the network 2 according to the present
i nvent i on. SSRBAFELAR. A ddreondeeche GaneslisniddFomprisgd of apadaptive flienséanda

t he signal ' ' ' ath 41 co d.to
Lhe of gna) SBkcotsl47, Fuphéinidté, b Se) Pagy 0, 1B RO 2 Qlnlprlees SRR gbSbder
echo cancel48egenteatingnft kbied data suitabbefutriecho ichndetling} Andrispeech encadebi4oaer er

44, and a second echo ancelééar 45 conpri sed of an,a_da&)ti_ve filter 46 and a
: - generating speech encoded data after echo cancelling. Similarly, in the signal path 41, the

25 network comprises a speech decoder 50 and a speech encoder 51. In the embodiment in
which one-way speech activity is detected rather than being known a priori, the network 2
-can comprise a speech activity detector 52, which can be coupled at input side at various
- signal paths in the network 2, as indicated with the dashed line. Most often, such part of the
. '«r + . network belongs to the device terminating a voice connection, and can be a voice mail
- +30:+.sexver, for instance. At its output side, the detector 52 is coupled to a microcontroller 53
providing commands for conveying to the terminal via a control channel. The echo cancellers
42 and 45 can be by-passed if the system has been set in a one-way voice mode. In a GSM
system, usually the codecs 48, 49, 50, and 51 cannot be by-passed. This is because, also for
mobile terminal to mobile terminal communication, signal transport within the network 2 is



subtracter 47. Furthernore, in the'signal path 40, the network 2 conprises
a speech decoder 48 generating 64 kbit/s data suitable f 01242
cancel i ng,w%/136%8peech encoder 49 for 8 generating speec?cgﬁ%gge dat a
after echo cancelling. Simlarly, in the signal path 41, the 25 network
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the cod8csdirestion to the temuinabhdThe cemmuaication imapdipkdizactign from the terminal 7 to
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termnating device B (7 in Fig. 2) Accord termnal B adjusts it
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a r adi §rﬂ1§§o§?§%%é§bﬂ‘égg ﬁs&gal%%l e F(?lﬁl%?'lgi %go%s?arfeeg%ng n réﬁetﬁhéew
term nals 6tandtihgddevicd oNnthe Mdicedéonmettion) and acterdinglyy thelexitingleeho cancellers in
comuni cation in up-link direction fromthe termpal 7

. to the petwo
2 and | n dSWntMARE BRSBISSIOR FAFs:(F (@ dTREIRRGRH lincsh aterAble & Gopesith 3 larger deley

restricted. g ) - o C & ) h '
and 7 are. b o FRhMERG 08t achafly GSRT R Mo LM AkBvorky Bné Wy el ot
f rom ear pi dweradio charmebisomearkyolJ0dmsext arat thevratind-suiy delay|upnto 200 msec. In one way

transm ssion fromthem,6 Thus it . can be assuned t.hat .no echqes e . generat ed
by i t her  SMMUBGRtIOR: Fify S0 LG OAk DRI GO Kot SEEIBHAE HAm 0% BRIy 1
the exigy i fge SGAOrE BBfMRIctiBA S0 ithk radio bARSSARINGY thele@lSIK 2.5T&MiIAA 6 or GRy Gther
international lines) are able to cope with a larger delay in the radio

transm ssi partpfithe systemawoyldnos ¢xpezience any egh@sN\generaigst jn therradigatyansaissjon to of

over - . the radi.o anngl .is .n . C d -Lri \Y
o 200 msedom HEAgHEel Gy the iyl ilt ST EE SRR otfed S AL hpRE Do iRe
for voice @drhfihfla? AW bé el hd8n hadifonal de@a_P/ inSt_héQ]peédﬂetrﬂQhﬂsﬁdfn aod prsessiig t 0
the radi o base station of the network 2. .Term nal 6 or any other "

"~ elsewhere, allowing for a longer speech coding delay. This extended speech coding delay,

25 ' "accordingly, can be used to achieve either a lower bit rate coding at a given quality, or a
* higher voice quality with keeping the bit rate essentially the same as for coding of
- conversational voice with a shorter delay. Such a long coding delay one-way codec can be a
o .p'arameter variation of the two-way, short delay voice codec, or a separated codec with very
little commonality between such two codecs. When switching the voice to another direction,
30 the speech frames originated from the controlling device will contain signalling to switch the
- direction of transmission, to open relevant voice paths etc. Because transmission delay and
uncertainty will be associated with this switch-over, an additional mechanism of delayed
swifching-over is used. Therein, speech signalling contains in-band signalling telling the

other termination to switch over after a defined time interval after reception of the message.



part of the system would not experience any echoes generated in the radio
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transm ssi olerminiahA ¢hin Fig. 2)uBe imthet gasejof idropping 8 owice mailaghere ismosneed to

swi tch-over, an additional nechani sm.of del aye . | | Seee
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si gnal | il@g between terminations age smase fregpentoAdter hawing the voige\diggetionpfsych

a way that the.vqi.ce direction | S:SW - ' . "

machi ne hass‘@w 1§0 et g\ﬁo_gvrayr h@%@ﬂﬁﬁefgﬁgﬁﬁﬁgﬂ%%@;&%?@é‘gg3??%‘ that .
t he commandrdsRie either StHeCdtintblieclevice 61 hNthkl dedticeadrigifdingr the tvoitep withothesdibeing
voi ce pronpt. Depending on the service in question, then the control of

voi ce t ransnotsesicessatily thetsame davirep Zioasuehen sases the vpiceactivity detgglion deteety the
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mai nt ai ned Wﬁﬂ?‘ﬁw lﬂ%{ltg??é‘%aq‘:hgg&g PN ﬁ%ug%)ﬁ‘ﬂi:sﬁgn | n¥t esrg%élgnol? used, but
dr oppi ng5a yddifiendlB, lit détéets ¢hd endef theaideomessage.t Thersfore, it hecalledt hevé vbicem
voi ce mail box because the calling party only dr Of}ﬁ 3 nessage algd t hen
ter mi nat es Mmessagg|detection,;and eanche, additonal Wdgteating he degiap e end of a voice

swi t ch-over o] ) ' f ’ r
avi ng. chanBeseheakrhled ty rABpSanybiet CoRldaR Tl By G UET braribE e
i f requiredwoydsststantt and t“brd’tl earebe itrained fbyvthie systanx or/by yhecuser to start arwd stop a voice

either in the controllin evjce or in the device originating the voice,
with these BEPHge to%e_tf?&g“\‘\%"(dessari ly the same device. For such a case, the
voi ce aghl vity detection dﬁép&&?olé BBw of contdi land REpPNATIH £ thegbenton is

and silent pauses if discontinuous transm ssion is used, but 15
addi ti onal | ghown imlEigs ct. SThentermainal &f statte 2\sossion ateimade withhaaistainisg the cpatrol but

call ed here i ce Jressage detection, and can . addi tjangl

ot ect i ng. ¢ FULBE &8 MO8 WAL ot pe Bowibfia® WestipisBebatl 48 e bikage gromer
recogni sed ygice§s FRAMINES byOB térnithdtioh) el ackiaP RoicESmensageiass until ime t,, but before
words "start” and "end" can be trained by the systemor by the user t0

start and sthap B seadsca control message;eat ttimeiy; tte A shd {Q gake over the coritrol after a time is
25 specified in that message (dashed arrow 41). Before t3, the voice message at B lasts until

* time ty,, and its transmission until time t,;. From time t; onwards, A can send one way
voice, and the voice transmission in the channel starts at time t4;. At time t 55, the end of
voice message at A is detected, and accordingly, a message is sent (arrow 42) to B end to

- take over the control. The transmission of voice from A to B lasts until t33, and control of

30 . voice is re-assumed by B at time t,. During the voice transmissions in one direction, there
may be signalling in the reverse direction, which can have the format of a short
discontinuous voice Burst or short message service but, in no case, a bi-directional voice
communication takes place.

The situation with respect to echo control is schematically shown in Fig. 5



20 One possible flow of control and signalling
according to the invention is shown in Fig. 4. The term s a
session at WO®HE0% ¢ h mai ntaining the cont®ol but cal | ?%gﬂg?szﬁﬁéi
voice mail center B. The connection is established at t[err] and a nessage
pr onpt whi€H Sisows ther delsysi aftveicebtyarBntission frafr tenmirBhel (&) back voithecearpissagé it
| asts until tine t22 but before at, B sends ont r ol sage: at .
time t[errMaecheegay the;ngtyprk H\}%tfa‘ieﬁégi}o?ﬁ]?'d?mﬁﬁﬁesrfaﬁmwnﬁ on C%gﬁw%ﬂ s
| n that Me9Sagfe Rt Bicoai 4ld, anfisRiited ol FirdOaf RGTR3U Y, Whetefits
'me t22, a dl A t3

unti | its tra [

smssion untirl time t23. Fromti
onwar ds, Aeghd (€chodl)omay emerge backuoiterminaindl, atriving at imereyn Tihiss sheoechioncanbelling
channel starts at t_imaéggrr ALt t[err], ,the end of .vgi)ce
message Jat i the; tegminad sh 1l UB Q) D’)Fjechal’rfé‘_gg’aglg' ?“§°‘§e§§_[ ®igrPbw 42) to

B end to take over jf¥ge R tRbomés furttied Mambmitted frOh netWofk i ABuferimobile,
lasts until .t33, and control of 30 voice is re-assunmed by B dt tinet4T
Duri ng t he thohext substastidlcho nasisésnfromecaipling (¢lectricalheand acousticadly) lab terminal B 53.

signalling _in the reverse direction ich cap have the .format .0 .short
di Scont | nock1es sl GRS rssmif fad 18 dingCR, AHing AF g’ Going Heghing e

bi - di recti Qpalimif 8&ay for ecHOARUA] CAL P thel @ise Bf RWOGFay voice connection.

The situation wth respect to echi8®control is schematical l y shown in Fig. 5

whi ch sHbws the del ays oHowsves thiseeheriisapnament raliead e ahtheetworksinterfage ifor B
the earpiece af Jt via ech Pn.th r-k interf S )< 40
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coded at t[i5lehll eBh¢l abriving At 1A REm@4e at tilnesd, Berbines sRbREly atenwited &t ¥dhOr@ncelling
first echo (-echo 1) may energe back to terminal A "arriving at tine

e[err]. Thywintii.echo cancelling 5 in the termnal should operate up to

delay [err], shown by ar | R . f

voi ce becones further trgﬁéﬁgtf{é@ r%ﬁ'})t%rg cv?/ts)r(i'gt (h)d%cr:ltﬁsr?g mr%%%.ﬁe%’, ihe l}lmmg‘
next supst ajeldysfor@ehe candetiefy fsrdefined dfrown§4 (i thel makimuna ticheadidfesérice Hetwoen
at termnal B 53. Thi s .echo becones transmtted back to term nal A,
arriving atsignahang jts£eho gk saidpeiptiodecho cancellingaim del ay for echo as [err]

in the case of two way vl ] s Y

this echo is apparent al r%eg%y&g?%?%}eléne v\‘/il)ér2 eclz%r{xrgru%:gtemx},ox}o Ecnoes ter?n{%eéwork
and beconednesface pbitds,aindtdll setivotler dandemnfiz orie, wap velvewitibgny delay dedurrifiglis the
t he end- .to-end .echo arrjvin t Aterpinal .t tinme e .bectomes. .
strongly atcodingitransmjssion part. ﬁ@é& ﬁngermm a5 pgitheg any coupling of received signal to

Looki ngyd 1 g H}an{if‘gf’cfxf&%_@er@@- the &ﬁ?&%@iﬁﬂg}% ¥riinal 138 f¥P2ei Ve for

del ay for echo canc [ bei ng the maxi mumtine

ing I s defined arrow
di f f er ence tizmsmission. Such si epuplingebuld enkydieouset! lecally indhetersfinalcogive a feeling of
cancel l'ing., . In the case of one way voice

conmuni cat iwg FRnEERes arrive at network interface points, and all

networks can handl e one Wag tvakmBssithtdf chieYwaleveiée o€ SHowi HUdAsA-ddIRd lines of Fig.5,
with using a longer coding delay. A voice originated at t0 becomes coded and transmitted
25 arriving at network interface at point 581. This point can be at any place of
- PSTN/ISDN/PLMN and is normally connected to radio transmission with two way voice
" lines involving some echo. E.g. in the case of voice mail server, the server can be located
hundreds of kilometers apart from mobile/PSTN network interface. |
However, due to one way voice transmission in the radio transmission,
30 such a network generated echo is terminated at point 582 and does not arrive at terminal A.
In the case of end-to-end type of one way voice transmission, all echoes are blocked by the
lack of reverse transmission path in the terminal and mobile access network. Thus, one way
voice transmission enables to use a long coding delay in the mobile network without

problems associates with echo control in any other parts of network.
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where TEerr] is additi orfal viewlsf\theforegoinpdt ailll béevident tea tpersonrskilibddinfthe art

inverting transm ssion, . delay. Additiopnally, the delay of pessage

pr ocessi ngthab¥adopemedificatiepc @@y g made within thg spirit and thgsgopesolnthe present eqd

to the sys i : ts i ts|

gi ves. ¢ he. PENEGE &8 heRhaREE Befingd by, the appended plaims and e SuPhRSER il oA s Fhus
| ar ge vari pdtylimited 0o thee sxampleseprdvidedd on one-way transm ssion. 15

In view of the foregoing it will be evident to a person skilled in the art
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that various nodifications may be nade within the spirit and thé scope - of

t he present I nvention as hereinafter defined by the appe '

and that thaVQPYESA] | nvention is thus 120t limted to thg’%gﬂg%%ﬁezgf
provi ded. CLAI MS: 1. A- communi cat i on
system corrmeﬂmg a network, and a plurality of termnals, the network

and the termnals conprising nulti-rate speech encoding and decodlng
means, characterised in that at |east one of the termnals conprises
smﬁtching means for swi tching over from acoustic voice paths to at

| east one non-acoustic path, the systembeing 5 arranged for establishing
whet her a connection of a termnal to another termnal is a one-way

voi ce conmuni cation link, and for causing the switching neans to switch

over to thedat | east - one non-acoustic path and the nulti-rate speech
encodi ng and decodi ng ne uRid RN faweAdidg o fu?alit oF .
used for r1t‘wo way full %‘né;ﬂnté@ vol ce %gtn%"rmuﬁ# gﬁ&nﬁ‘%ﬁ | nk6 ﬁa B

est abl i shedernfiaals] tle weworlcandthei terminals compyising malmmmnechtenmdmg akd deepding
2. nicatio ste clainmed in claim./l,. whereinthe
system m%‘ﬁaﬁtl‘ UT% By ﬁr?‘qm\éf’ﬂ%n}?}% ﬂqusc‘f‘?'ﬁ?f‘ﬁeé sﬁ’“ﬁh’é’gv@?’\?%

communi cat | Qﬁtchin%kover from acolstic voice . paths to at ledit ©AENBR 2L AIstiR Dath, the ﬁyﬁém being
claimed incrarmeL, wherein the system'1l5 conprises detecti'on neans

det ectiny \snmanped f¢mestahdmhnagtwlmhersa wrmnammyf g terminaldatanother termmalnk a one-way

d
System Vol BT RN U PO R ety ChpsTRymERe 1 ME offtdp Thfal s
pay vol ce CRRTHNL&BhiRIIpAfnd the il 44tk 8pédcH erBling il Yecdlihg AR 39 G0t

be transmtt n the Id direction.
lower voice coding rate than used for a two-way full duplex voice communication link, if it

is established that the connection is a one-way voice communication link.
10
2, : A communication system as claimed in claim 1, wherein the system

~ establishes ‘a priori whether the connection is a one-way voice communication link.

3. A communication system as claimed in claim 1, wherein the system
15 comprises detection means for detecting whether the connection is a one-way communication
link.

4. A communication system as claimed in claim 1, wherein the system
comprises detection means for detecting the direction of one way voice communication and

20 for detecting the end of voice message to be transmitted in the said direction.

5. A communication system as claimed in claims 3 or 4, wherein the

detection means are incorporated in one terminal and the switching means are incorporated in

another terminal, the one and the other terminal being arranged for communicating with each
25 other. |

6. A communication system as claimed in claim 3, wherein the detection

means are incorporated in the network.
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5 A communi cation systemas clained in clains 3 or 4,

Wherei n the * detection neans are incorporated in one terminal and the
swi t chi ng npaney/mees | ncor porated in apgt her terninal, th&CIABIYNE4? he
ot her term nal being arranged for conmunicating with each 25 other.

6. ’ A co ' ' . . .a] ' .5111. s M2 ' e
det ection /- nmeans ap?‘-ll @@&Bg&%ﬁ%g%@%ﬁgﬁﬁgﬁvﬁﬁlgré'ceﬁin%' s M?’%&&R

A conmuni Ckis9Stefmyidsafieas of switvhihg the directioti ofon¢ aiayecommurticatidrer ei n

the system haS neans of switching the direction of one way conmunicati on.

8. _ A communi cation systemas clained in preceding claim?7,
wherein t 5 systemh ans: of: S\ i ; b ' in? e wiYein th
comuni catYon such that %SFHEE@I&BO?)%%%&a#%%%ﬁﬁgsi&ilﬁg‘%d,d%éemeng? of Vol ce.
messagest Osyaent had) fiand ofiswitching ¢t dicectiod of dnsevpiectrhynunication kachsthghat theng
executed to revert back the direction of voice communication. . :

A conmuni comigipating ermgalsthe eé‘ﬂrféd" 9i¢e HFssags it e Lansmitted 15,dstected qr\qésu_%éeq\_x_ently ’
system has T ichfell| 1D ev R batK BEdiRRHAH o WEickRbmiRITtgRat | on such

t hat the the's or}?{rgo?’ﬁc{rllghc}gvfce, now né t he gur alti_on and end tinme of its
voi ce conmuni cation, signals such information in advance to the ot her
termnal which, in turn,, can start. its own one way. voi ge. t rransm ssi.on
at the des?red point of AtFﬁ’é‘"?"é‘l“é%‘ga Sygiem As f@ﬂ&“%‘“%ﬁé“%ﬁ‘mﬁiﬁﬁ}%ﬁ“i@e

IS 107 eGRle gs means of switthing the direction of onf WA Bofihfiidation SHeH &t @k
clained in-preceding clains 9, wherein the means of signalling

cont r ol | i nepnttodling)devieg; knowing itheaduratiomand ged timenefiits Moich sommymi¢ation, signals
channel in the direction Qf voic d as speci,f.i,c .nessaqge_t M _SSi '
the reyer s¥C .mf]orm.aﬁgg in Bﬂyanfﬁ t6 The 8@?’ P minat which, 1%51153-, g:gﬂﬁﬁf] itétol“(%‘ n&’{'e Wﬁy
system as gbigé HRfsrhidsidh @€ ¥ skt Yol dof timd Gelatéb @b ¢hélend of voice communication it is

receiving.

15
10. A communication system as claimed in preceding claims 9, wherein the
means of signalling controlling the one way communication are performed in the traffic
channel in the direction of voiée, and as specific message transmission in the reverse
direction. ' '

20
11. A communication system as claimed in preceding claims 6 - 10, wherein
the means of signalling controlling the one way communication are transmitted as bursts in
the format of discontinuous speech transmission (DTX).

25 12. ' A communication system as claimed in claim 1, modified in that an

asymmetric voice encoding and decoding is applied, particularly segmented decoding.

13, A terminal for use in 2 communication system comprising a network, and
a plurality of terminals, the network and the terminals comprising multi-rate encoding and
30 decoding means, characterised in that the terminal comprises switching means for switching
over from acoustic voice paths to at least one non-acoustic path, the system being arranged
for establishing whethér a connection of a terminal to another terminal is a one-way voice
communication link, and for causing the switching means to switch over to the at least one

non-acoustic path and the multi-rate encoding and decoding means to adopt a lower coding
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the nmeans of signalling controlling the one way comunication are .

transmtted as bursts in the format of discontinuous speech 5
transm ssi owQ(PM3$08 25 12, 14 A comuni cation 59'5/11%%{0&%4
claimed in claim1, nodified in that an asymmetric voi ce encodi ng and

decodi ng 'ritfzemﬂ 'u?éél R fulll mngi’é:d Or SAUCRIPIEvSies esfflinication link 1 & it is established

A term nal use 1n a co |cat|onsstemco r|S|nganetwork and

a plural i ttyatche conndctiah 35 atohe—waatm«cqmunmno e tipknal s conpri si ng
multi-rate encoding and 30 decoding neans, characterised in that the
term nal conprises switching neans for sw tchl ng over from acoustic
voice paths to at | east one non-acoustic path, the system being arranged
for  establishing vvhet her a connection of a termnal to another termnal is
a one-way Vvoi ce - -comuni cation l'ink, and for causing the switching
means to swi'tch over to the at |east one non-acoustic path and the
mul ti-rate encodi ng and.decodi ng neans to adopt a | ower ‘codi ng LT
rate than used for a full duplex or sem -duplex voice comunication |ink,
if it is established that the connection is a one-way voi ce conmuni cati on
l'i nk.
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