5 e3e""}| 4<6r TON 22/ 11 /2002 Transm ssion systemw th adapti v% q?ﬁag
encoder and decoder The present invention relates to a transm ystem
.conmprising a transmtter coupled via a transm ssion channel to a receiver,
in which the transmitter conprises a channel encoder for encodi ng source
synbol s into coded synbols, and in which the receiver conprises a channel
decoder fonaﬁsé‘PFSx‘Rnr?QStF@dBWsald?R}b’Fé@@%}&%‘@e%‘}%%‘iefromthe 5 coded synbol s
received fromthe transm ssion channel, the transm ssion system conpri sing
codi ng property setting neans for setti ng at | east one coding property of

t he channel encoder and the channel decoder. The present invention also
relates to a trans sm ssion
system The invent :nghé %Seﬂﬂl Vé}ltlg?g&etés@et{)(a)fugﬁstn&r{%ﬁosnmgsstg@%ﬁmﬁ%ﬁﬁod 10 Such
transm ssi oamsmiytict eonpled are dtsangmseion ehaapgdtd @a:wmrsmwmheh(c mwensoiteri ty of the
Lransm S| QO ARAN Rl OB I 2R A Gl k@A RS i0ad BRI iy Which U
error free transm ssion over ssmn c h th

transm tt ethe tdaelvsrcnompessytrcbmnsl decaleefie ddedngmcmgtmt&dmnme lsyrebtd@ﬁi@n the

accor dl{lg a b\[,\/g ece veg%ro {%‘an(:SIQnIiSrSIe()%tC zpn% apd4rg{18 elgslio%rs com %n

capabi 1 ti es CEMVRY e HASIEE & Sy e rec nglf]r ucP %y a
channel 15ccrdmgqxrl@rerty kﬂeﬂgnheane desecttagatilenst mﬂeomoglpmbm)i afnlad chamrdbéd encadt

sever al 5@3 of Dbl Egk godes such as Reed- Sol onon codes. Al so a conbi nation
of a convoltPoHENLEE8I%i th a bl ock code is often used. The ratio between
t he nunber of sour c%sym‘mtﬁwamdnhllserdmabeanexﬁsnﬁhamﬂehr@yuv&ofbsmﬁn such a
code is called the rate of the .code error caorrecti.on c&ggbilities of

such 20 a Y508 TARPUTHPnTEST ed?m"eflﬁ%“ ﬁ”ggg rejftes e EAGRBISSIpTHME of a

transm@gsi on channekudM ttdnsdissibh SREMY cMPbeisBdintdppicaiTbsssiiie @bl ghdliyoftthe rate
of the used channel code shoul d be chosen to obtain virtually error free

t ransni ssi B#sissiop ghapaelshowsconsiderable waiatiprsn $o enahfea \fl%%ckerr?rofr%? | oss of

usef ul transRinkSioR Byv&aRACd tahsMRE0n Eh8ndll A AETHaaghAer @8 Mvrdesyinboldh@h. To
prevent this | oss of transm ssion capacity, the transm ssion system can set

25 the at ¢neaded using acbuinglenpedspaaceiling agode Which BeseerioF coUFRstiphandfsierehcoder

i n dependefg& QR cdpdGililiLAnSi £8di 08 tBlick ¥ymBdls dré rebbistiQEd 95b§@r{a\4€éi that it
can be desirable to set the coding property of the channel” encoder and

decodeld i ndegegreridiefid eodss cqmclvwnmluw@k@éewdﬁe{esalwesb@f bleckreedgstsuedd. E. g.
t he ”ansnas%&!e?%oR) O%B&’esséﬂ@ﬁ'c&n&ﬁa{oﬂ%?&%brﬂrgl ?18@?%a‘%rwiﬂ BiSck dogdlli res bit

error rates transm ssion o ti zed speech signal may
requi re bioftearusek 30 rates only bel ow 104. 22/ 11 /2002 2 The problem

to be sol ved by t e 19l AES Ry L0V RORL A b IR ol DAY AL LRLSPBMEY Of @

change of the at |eas encoder, in order to be
abl e to deswelsidf suc‘ﬁca ®d¢ meahlddnh;e qateaiﬁltlermtlmehe eEorSOiTe@ioo nampiitieswizocor di ng

to the reserht |nv i C eCerar t%ter ndC |Sen0 aQangtlgse tgh%gge ltEeler conpri ses
a furt%er ¢h enco 50t a |ng ar encod ng pro rty fromthe

at | east on@ngkydnan@garanpﬂrsmyn quamytthatatetd"fehetmamslmmetlenda showld banigseh foor
transmtti theecode n r rty to th eive n,tha

recei ver c® Plvgglg AR | Eeﬁgf gﬁ%’%’ﬁl Pt eéé&ﬁélimnpglrc ‘%P%ﬂsnfm@ie?‘ilfem&#osls 8§st one
codi ng pr omﬁﬂyrafismmdnhepeenpwﬁadtheadnsn@ssmnqpenyys,m@md in that the receiver
is arranged for set the | east .one cqdin pro erty of the channel

1
decoder according t e%ftthlf g’é%?f BRIy ?‘?Qa%tryo'ﬁ‘gf LIS o4 $Epar at e
channebs f othelaf 188K Bd do'dﬁhg prdiRrtfk.gl B@fite (MR dh@ﬁhel‘@lclaﬂéiplﬂ Idependérice on the

transmission quality. It is further observed that it can be desirable to set the coding property
of the channel encoder and decoder in dependence of the type of source symbols to be
transmitted. E.g. the transmission of data signals representing computer files, requires bit
error rates below 107'%, and the transmission of digitized speech signal may require bit error

30  rates only below 10,
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'is obtained that the transmission of this coding property doeszzzllqyzogzpend
on the (main) channel coding schene which mght fail under rapidly changi ng
-channel conditions. Because 15 in general the anount of information needed
to communi cate the at | east one coding ppoperty is very small, a very
strong error correcting coding scheme can be used in the further channel
encoder. An enbodi mBhe Piebletria be sRbesdthydbe preseatinyadiprisibpedoinfornéie that the
further chapnel o?QGl%lEé oﬁﬁ@&%a%%e%réﬂeﬁ? kf @O CIRERL endagk, ilori}ab bd e four t her
channel decoder 20 conprises a bl ock decoder. The use of a conbination of a
bl ock encoékspdeihd a bl ock decoder enabl es an easy decoding, in particul ar
when the amount of igkolEREd QO6ILA tRGAEARSO LR deSorkifito fhe bHEdRET
embodi ment of the presser]%@{l_n entrﬁon |ra$ rglhara_te[r:}ll zed | %%ﬁgi) t%?e encoded
synbol s5 ar mventioa iigehdrapiarifadanthet the rehsinitter hempriseea furthasehiaaneb encoderder anged f or
splitting - [ r [ : ?@t( : and for
transmtti ﬁtgalggggﬁglg&?gtgcso? %g\fo%ﬁgg ?rgﬁit%\yag&%gtgoﬁgg%élﬁ aﬁ%ﬂy’)u%g&ttst% itting the
encoded cottampitEr srertgedifor tensthistig the eusograircbdinghiopbrtiatoghd reegiwar intled i n
subsequent franes, it .hec S ssibl e to.chqase l.onger codewnrds in order
o obtain Lerary R rinreaduaty SR ek ol PSR Ge RO Rer PRESHRAE S,
further enpmogértyefirdm die ehdvele cabiiiropenty cantliiothal the chaivads ardngedifor settidpahe t he
transm Ssi on system.conprises. transm ssion qual.it eternm ni ng,.neans for
e 1 vi B o R Sl ur e ROBERY helF SHAREL R afficpiibd b d ol e SRR 1" he
recei ver, poogerigeans for transmtting via a further transm ssion channel the

gqual ity neasure to the Iransmttenlra. lf22/ 11 /2(;)]92 E% usi n(gjéa return, |ink
fromthe receiver t&YESE RIENT FRRIC! 1T {raputing Snechh &75105° BHUHRE RIORFTLY: 1t

tr an_sg} Ssi me&u@hitﬂaythatmﬁsmﬁssﬁdmfm éddgfg-préptr@ dSéshrHot @d’plewb’n thg_(mitiﬁ) al sof .
possi ble to use transm ssion qualit ependent channel encaoding on a fu
dupl ex | i nKE2AHEOHRSLEFRE P BT RS EEileP A Yisengka Apmstefidttiont Seetehice to
the drawi ng RnérhidHé SfountblinfolmSiPMReddd td SMhSGkORe SMedsEMeA08MRAE Poperty O t he
invention. Fig. 2 shows a frame structure use in the transm ssron system
accor di ng #Sdepi giallja verp erang £HeMGOSISEIEIE Coiae athenie c#t br yigd tnghefugthen chagliShpr i ses
three inpogtand, 10 el enents being the TRAU (Transcoder and Rate Adapter
Unit) 2, the BTS (Base Transceiver Station) 4 and the Mobile Station 6. The
TRAU 2 is coupled tdnambogmgnyoffheinyendomisisharagtprized fradat tBat RHartlrs 4 is
coupl ed 1 Ocdifel MabiohiohBlibesG AR ctbaél bnd ARk IR CRukDchoindTRktbasl Onal bei ng
here a speech signal to"be transmtted to the Mbile Unit 6, i's applied to
a speeéh epwuptises ablockidecpdest out put of the speech encoder 12 carrying an 15
encoded speech sign | : I i ed to a
channel encoder 14 {?:hgu%hoggﬁg)%ﬁg&lﬁo%?o (af%?) é@&e@&ﬂ%‘@ggén QSE%oSEIfengtﬁ the speech
encoder 12gasgdeqodinggingatiackgwiouwrie adueot isfpehationde batrowmBediislovoupl ed to an
| nput of a system C%”ﬁhﬁ%r'e%{bg&i%enﬁﬁftﬁe;p%segt%v%‘ﬁhorgfs CB{}EctérYZ%E %%St‘%{}é roller 16
carrying a coding property, beling here a downlink rate assignhment signal RD
i s coupl edetcodé¢dsymbpls ecturangsdde frarhs, amblin that ehettiapsnditttn is anraviged foas@ittingd codi ng
pr oper 2:,0 setting.neans 15 in the channel .encoder. 14 and to furt her
EhanneP> entSaRookt MuEEN Gy b Akt uiapMigna K1 EakHmsoflat & Pradeyet em
cont r ol | er inléabegueny fragesan upl i nk rate assi gnnment signal RUis coupled to a
second i nput of the _chanpnel enco e(g 14. The two- Qit rate as ignrrent si gnal
RUis transmtted bitty SBYHBethesheqdeq Gosing praneehy it 'eashiy@parthict Akce

assi gnnent trshseiidddsin RDseduentFRidntze16BdcbésShossible el@Bbsellongdpedddiverds itord@us| i nk

and the uplink 25 transm ssion systemon a coding property represented by
RD and RU PRapedpithesfnsreaged eror éﬁ‘ﬂﬂé’tﬂp%‘}&%" the value of RDtransnitted to

the nobpl e station & gaNfuRRer@MBbditeRGbI e prddentGREhiléh B ERRSidrizeS RANAME NY
means 13 which can force a predetern ned sequence of coding properties, as
r epr esent eSS SYHETa coapighifElmissiog aualitristerginipg mpansierglrvVidgédoder 18 t he
channel engodafissih @nsy HREuSPEERE heRRERERdecddr inlth RocBl &IgTehahRd 30
sequence can be used for conveying additional information to the nobile
station 6, URRSORGNE visaduithey ragriissioishannglihe guality mepsure i g RBEMIBRY. f r ane. |t
is possible that nore than one predeterm ned sequence of coding properties
is used. Each of the predeterm ned sequences of coding properties
corresponds to a different auxiliary signal val ue. 22/ 11 /2002 4



The systemcontroller 16 receives fromthe A-bis interface quajz/“% hogasur es
QJ and @ indicating the quality of the air interface 10 (radi’d channel)
for the uplink and the downlink. The quality neasure QU is conpared with a
plurality of threshold |evels, and the rgsult of this conparison is used by
t he system controll % 16 to di X‘ g% the avai | abl e channel capaci ty between
the speech encoder 38 USR8 fHENLRY AR hGIEBYE 0 H] trapsmjfer hﬁg?qom@mﬁh si gnal
QD is filtegffaBndnAWidamalidyiat ﬁh@trax?san@éﬂqnlaelrﬁl;abaeg,ueletalsy p6RHRHheEe Wi th a
plurality of threshold values. The result of the Conparison is used to

di vi de t hetraigmissign Healicndapsedeniehaansd woeégmeﬁﬂm@@ﬁebch encoder 12 and the
channel encoder 14. rhofreldifin@lioR iy bOG AN HcoloftEe Bithd &R

conbi nati ons of the diVvision he channel’ capacity between the Speech
encoder5 12fig@esand t he channel encoder 14 are possible. These possibilities

are presented in th

RXRSPEECH kbl t / &) RCHE Rt aﬁ%’b@%&@é AOrgns QPR IeNL,y 609 31/ ~22. 8311
.1'/222.805. 5"/ z11. Kig72 shgvwspifraamgiructhn use h3ke mnsmlsswnsysmm Fegbidengtto Fig. can be
seen t hat fhe bitrate allocated to the speech encoder 12 and the rate of

t he channel” encoder increases with the channel quality. This is possible 15
because at better cﬁhﬂnmsmmdisydtmmeccbﬂddmgdhﬁimelcompdsmielnrec:mmopamw de the
requir transmssi o Fr.ame (o) bit rate. The
bitrat sav%‘Berb 'Fgetg? g#g‘yr(tﬂa COdSra fi ﬁg{e lfﬁdaﬁ C(t)}}ferﬁ JSB%W fﬁanscf S by

al | ocat i ngSuatxort)e ahth eheNdstele [Stazios 6 dBre TIRAT Q 1mmiplred ta)the)Bﬂ“SMrwathbe\ttbler speech

quality. It r t.hat rt er.e e rate of the
channel engﬁﬁéﬁagj% %ﬁg4éﬁﬁpﬁ&g§?§ﬁ$%¥® g@# Hbghéﬁﬁgm¥§egpe arranged for
setting the rate of Azrﬁaxhb@nﬂmamgaéreersp@dlemgﬂaﬁlt@mm@khim@dtcathé MybileUnidg
property sup by the system_.c roller 16. Un bad. channel conditions
P channch SFRPBELI AR Lo Favon T BT SR PEHnSheE FoBamEsho t o

provi des t henco@dpéRH sigha84v S felreditotd 3hurtd/symbbR, i€ BaPI to @ BEQMEen¥ddet 1hE a
vari abl e rate convol utional encoder which encodes the output bits of the

speech encHadie Abistgersasefnp sprond owpy;of thespesch enfdded 2, ringdrhagradndat e can

be obt ai neghiQyewts indttatdl B & @pled to%ad/inphit of Z8RRmMTERNKLN6IA BRBbutFRGETHehavI NY
a different basic rate or by using puncturi n%sof a convolutional code with

a fixed bawistenyengoliopldrarilg 3 codingprenernttcing here adosglinkefarssignment ysed. I n
Table 2 prgsenkee &ﬁbl@&vtotthésﬁee&%%deﬁz £d, %Q%C&B}é%tuxtface%lcoam Fdpétyen in

Table 1 are presented hese convol utional codes have a va?ue v “equal
to 5. B0 Tagstengameans 15 in the channel encoder 14 and to a further channel encoder being here a

e
0=66G, 1=672000¢0Gignal Ry is coupled to a second input of the channel encoder 14. The two-bit rate

271001 GLaStaglCATe M ARO00A0AN 06 ST HTAINIHLAA00N AcTabl @ 2 the

ener a ener at or poI ynom al s
G(n) are dea‘sxgnmdntacgnds rBIDragd Ro commce)a:lg@mgb oﬁbrats: mhegiwmhﬁlnaxtd the gplinbn (A) 10

esent §t| on of the

quﬁéﬁcén Igﬁransalgsglon SXStem On 2 C?—dmg R ro%eﬁty r?pr?sr%nte%h *{Br AR SSREY Ve gener at or

pol ynomi al s used i nliis pbsarved thatlihe adleclofBp @wansmitted to uha ntohee gaiangsqobei ng
our ce. SyrBOrS e S ESRRAY RgvgEre Bt | DorShoM e e agEn
sequence of coding properties, as represented by the rate assignment signal Ry, onto the
block encoder 18 the channel encoder 14 and the speech encoder 13. This predetermined
30  sequence can be used for conveying additional information to the mobile station 6, without
needing additional space in the transmission frame. It is possible that more than one
predetermined sequence of coding properties is used. Each of the predetermined sequences of

coding properties corresponds to a different auxiliary signal value.
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a subsequen? frame. The outputs of the channel encoder 14 and the bl ock
encoder 18 are trangjfuéivad chdhndli cBRdifbnditfd @and¥WdcbBr ¥ed® V& Ravk BGovidr rate
interface 10. It is however also possible to use for transmtting the
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by the RD bits by decoding the encoded codi ng property represented by
codeword Cp ~ ~ ~ CN, in which Nis 7 for the half rate channel and Nis 15
for the full rate channel. The bl ock decoder 26 is arranged for cal cul ating
the correlation between the 20 four possible codewords and its input

signal. This is done in two passes because the codewords are transmtted in
parts in two subsequent franes. After the input signal
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corresponding to the first part of the codeword has been recel%gﬂ_(%g
correl ation value between the first parts of the possible cod F%nd t he
‘i nput val ue are cal cul ated and 22/ 11 /2002 stored. When in the
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and whixh Qfick &8 ReSHINMIE] HSLAPRRREMAINCEINEIS] 6. 76 MV@ahneBéhcOier QY bRYL  Si gnal
of the channel decoder 44, representing the encoded speech signal, is
transmitt eHe §igapl Rids ampleds i nterface to the TRAU 2. In the TRAU 2, the

encoded speech si gnhe hi§ckaddBér 18ds prosehi@ AR AR sAREPERKe f@,§for&al$§ng§swn BFI at
the output of the channel decoder 44, indicating the detecting of a CRC

error, is pakeddabilecStation 6sbaisede Reissaeodedim asepareth ancadesifer tworreasenee 8. The
SpeeCh decRdabastf s thar il 8QE58e [OhfotlR ile\dhRthePddcbR R§ h @F nloBfe SRRAGRa 22/ 11
/2002 11 signal of the speech encoder 36 fromthe output signal of the
channel0 dewsvtreie Rixhefarn data seeodedBiepording fragaid rteragiveh ¢lethie ehaongl dpeodetidnfel
decoce! 4heodidGeARPR ASCALRL: AR vl AN BEd Blo ARAIULAD B BREREN ST gnal
based on the previously receive na corresp Ing To the previous
frame, in d¢rves thamig isymysills with t@mhmrbyertch@r éﬁ)%oﬂnh@i‘ecdaerme@orremﬁn@ plurality
of subsequ di r.48 can
be arr angaiopesfesSERR shbgiel RE ik S5 Rrbafe Cob BBty b SRAERIhsHERRREC® 210
2 shows t hteankmétee irf szparatte fmsj Thns salitting nGthe s&iewnrds yHéventoBger oodzbwogistumbet he
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further sequence co he U-Dbits e decisjon.unit .20.and, t he

br 0cessi ng I PSS PSOTAEOBRE PEPEIHEI-oH3 SHETOPE AP ik odf BHRFTHRYOHGr poses
as expl ai nefd 6o e, full Fte eHamwe isaRed ifatal faite QhanBEltiS uded, a'm@dld ®de tvtht he channel
encoder 14 or 3 i ch flrs calc tes a CRC over the ¢ ation of the
RQ bit antPIEHe to bits, area‘%?& ?fg§ Qe BERBeY 1 e 5Re (ﬁt?stq’?%({]%ebl ts 60 and
t he RQo blﬂire&ﬂtedi&l@whh trhd163 anETaM 4.1 nvol ved with the cal cul ation of the CRC
bits. The conbination 66 of the C-bits 60 and the RQ bit 62 and the CRC
bits 68 are encoded according to a convol utional code into a coded sequence
70. The encoded synbols conprise the coded sequence 70. The U-bits remain
unchanged. The nunber of bits in the conbination 66 depends on the rate of
the 20 convol utional encoder and the type of channel used, as is presented
below in Table 5. Table 5:
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10! 6S+SH#108%RwWo)bitz.! This bl#ﬁt##dﬁiug\ﬂ' "Yhi¢H seEOFBh¢ 9f-the Ad384Bilifiks dc¥ording to Table 1
to be used for the uplink is applied to a control input of a speech encoder 36, to a control
30 input of a channel encoder 38, and to an input of a further channel encoder being here a block
encoder 40. If the channel decoder 20 signals a bad frame by issuing a BFI signal, the
decoded signal Ry is not used for setting the uplink rate, because it is regarded as unreliable.

The channel decoder 28 provides at a fourth output a quality measure MMDd.

This measure MMD can easily be derived when a Viterbi decoder is used in the channel
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After the bitrate setting of the channel decoder 28 has been changed in
5  response to a changed value of Rp, the value of MMD’[n-1] is set to a typical value
corresponding to the long time average of the filtered MMD for the newly set bitrate and for
a typical downlink channel quality. This is done to reduce transient phenomena when
switching between different values of the bitrate.

The output signal of the filter is quantized with 2 bits to a quality indicator Qp.

10  The quality indicator Qp is applied to a second input of the channel encoder 38. The 2 bit
quality indicator Qp is transmitted once each two frames using one bit position in each frame.

A speech signal applied to the speech encoder 36 in the mobile station 6 is
encoded and passed to the channel encoder 38. The channel encoder 38 calculates a CRC
value over its input bits, adds the CRC value to its input bits, and encodes the combination of

15  input bits and CRC value according to the convolutional code selected by the signal Ry’ from
Table 1.

The block encoder 40 encodes the signal Ry’ represented by two bits
according to Table 3 or Table 4 dependent on whether a half-rate channel or a full-rate
channel is used. Also here only half a codeword is transmitted in a frame.

20 The output signals of the channel encoder 38 and the block encoder 40 in the
mobile station 6 are transmitted via the air interface 10 to the BTS 4. In the BTS 4, the block
coded signal Ry’ is decoded by a further channel decoder being here a block decoder 42. The
operation of the block decoder 42 is the same as the operation of the block decoder 26. At the
output of the block decoder 42 a decoded coding property represented by a signal Ry” is

25  available. This decoded signal Ry” is applied to a control input of coding property setting
means in a channel decoder 44 and is passed, via the A-bis interface, to a control input of a
speech decoder 48.

In the BTS 4, the signals from the channel encoder 38, received via the air
interface 10, are applied to the channel decoder 44. The channel decoder 44 decodes its input

30  signals, and passes the decoded signals via the A-bis interface 8 to the TRAU 2. The channel
decoder 44 provides a quality measure MMDu representing the transmission quality of the
uplink to a processing unit 46. The processing unit 46 performs a filter operation similar to
that performed in the processing unit 32 and 22. Subsequently the result of the filter operation

is quantized in two bits and transmitted via the A-bis interface 8 to the TRAU 2.
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received in two subsequent frames are assembled, and the signal Qp’ is filtered by a first

order low-pass filter, having similar properties as the low pass filter in the processing unit 32.

The filtered signal Qp’ is compared with two threshold values which depend

10 on the actual value of the downlink rate Rp. If the filtered signal Qp’ falls below the lowest of
said threshold value, the signal quality is too low for the rate Rp, and the processing unit
switches to a rate which is one step lower than the present rate. If the filtered signal Qp’
exceeds the highest of said threshold values, the signal quality is too high for the rate Rp, and
the processing unit switches to a rate which is one step higher than the present rate. The

15  decision taking about the uplink rate Ry is similar as the decision taking about the downlink
rate Rp.

Again, under normal circumstances, the part of the channel capacity allocated
to the speech coder will increase with increasing channel quality. Under special
circumstances the signal Rp can also be used to transmit a reconfiguration signal to the

20  mobile station. This reconfiguration signal can e.g. indicate that a different speech
encoding/decoding and or channel coding/decoding algorithm should be used. This
reconfiguration signal can be encoded using a special predetermined sequence of Rp signals.
This special predetermined sequence of Rp signals is recognized by an escape sequence
decoder 31 in the mobile station, which is arranged for issuing a reconfiguration signal to the

25  effected devices when a predetermined (escape) sequence has been detected. The escape
sequence decoder 30 can comprise a shift register in which subsequent values of Rp are
clocked. By comparing the content of the shift register with the predetermined sequences, it
can easily be detected when an escape sequence is received, and which of the possible escape
sequences is received.

30 An output signal of the channel decoder 44, representing the encoded speech
signal, is transmitted via the A-Bis interface to the TRAU 2. In the TRAU 2, the encoded
speech signal is applied to the speech decoder 48. A signal BFI at the output of the channel
decoder 44, indicating the detecting of a CRC error, is passed to the speech decoder 48 via

the A-Bis interface 8. The speech decoder 48 is arranged for deriving a replica of the speech
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5  subsequent frames are indicated as bad frame, the speech decoder 48 can be arranged for
performing more advanced error concealment procedures.
Fig. 2 shows the frame format used in a transmission system according to the
invention. The speech encoder 12 or 36 provides a group 60 of C-bits which should be
protected against transmission errors, and a group 64 of U-bits which do not have to be
10 protected against transmission errors. The further sequence comprises the U-bits. The
decision unit 20 and the processing unit 32 provide one bit RQI 62 per frame for signaling
purposes as explained above.
The above combination of bits is applied to the channel encoder 14 or 38
which first calculates a CRC over the combination of the RQI bit and the C-bits, and appends
15 8 CRC bits behind the C-bits 60 and the RQI bit 62. The U-bits are not involved with the
calculation of the CRC bits. The combination 66 of the C-bits 60 and the RQI bit 62 and the
CRC bits 68 are encoded according to a convolutional code into a coded sequence 70. The
encoded symbols comprise the coded sequence 70. The U-bits remain unchanged.
The number of bits in the combination 66 depends on the rate of the

20  convolutional encoder and the type of channel used, as is presented below in Table 5.

Table 5:
#bits/rate | 1/2 1/4 3/4 3/7 3/8 5/8 6/7
Full rate {217 109 189 165
Halfrate |105 159 125 174

The two Ry bits which represent the coding property are encoded in
codewords 74, which represent the encoded coding property, according the code displayed in
25  Table 3 or 4, dependent on the available transmission capacity (half rate or full rate). This
encoding is only performed once in two frames. The codewords 74 are split in two parts 76

and 78 and transmitted in the present frame and the subsequent frame.



110% & ()-88Y ! 10% & ()-88Y ! 10% & ()-8&8Y ! 10% & () - 88Y !10%‘@@)-%-2
c<x\ | +++++++CGHO4BY | 1096 & ()-88Y ! 10% & ()-8; c<x\!8Y I 10% & (348

110% & ()-88Y ! 109 & () - 8+++++++t X048Y ! 10% & ()-88Y ! 10% 8Y ! 10% & () - 88Y
110% & ()-88Y 110% & ()-88Y !10% & ()-88¢ ! 10% & () - 88Y

1 1094 & () - 8+++++++hL0048Y ! 109 & ()-88Y ! 109% & ()-88Y ! 10% & () - 88Y

1 10% & () - SRAMPB1008 &' () - 8; c<x\ ! +++++++| PA048Y 110% & ()-88Y ! 10% & ()- 8;

c<x\18Y 110% & ()-88Y ! 10% & ()-88Y ! 10% & () - 8+++,,,,| P048Y ! 10% & () - 88Y
1109 & ()-88Y 1 10% & ()-88Y 1 10% & ()-88Y ! 10% & ()-88Y !10% & () - 88Y
110% & ()-8,, ,,,,,| PA04A8Y 110% & ()-88Y ! 10% & ()-88Y !10% & () - 88Y

1109 & () - 88Y

1. Transmission system comprising a transmitter coupled via a transmission
channel to a receiver, in which the transmitter comprises a channel encoder for encoding
source symbols into coded symbols, and in which the receiver comprises a channel decoder
for deriving reconstructed source symbols from the coded symbols received from the
5  transmission channel, the transmission system comprising coding property setting means for

setting at least one coding property of the channel encoder and the channel decoder,
characterized in that the transmitter comprises a further channel encoder for obtaining an
encoded coding property from the at least one coding property, in that the transmitter is
arranged for transmitting the encoded coding property to the receiver, in that the receiver

10  comprises a further channel decoder for obtaining the at least one coding property from the
encoded coding property, and in that the receiver is arranged for setting the at least one

coding property of the channel decoder according to the at least one coding property.

2. Transmission system according to claim 1, characterized in that the further
15  channel encoder comprises a block encoder, and in that the further channel decoder

comprises a block decoder.

3. Transmission system according to claim 1 or 2, characterized in that the
encoded symbols are arranged in frames, and in that the transmitter is arranged for splitting
20  the encoded coding property into at least two parts, and for transmitting said at least two parts

in subsequent frames.

4, Transmission system according to claim 1, 2 or 3, characterized in that the
transmission system comprises transmission quality determining means for deriving a
25  transmission quality measure from the channel decoder in the receiver, and means for

transmitting via a further transmission channel the quality measure to the transmitter.

5. Transmitter comprising a channel encoder for encoding source symbols into

coded symbols and property setting means for setting at least one coding property of the
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7. Integrated circuit comprising a channel encoder for encoding source symbols
into coded symbols and property setting means for setting at least one coding property of the
channel encoder characterized in that the integrated circuit comprises a further channel
15  encoder for obtaining an encoded coding property from the at least one coding property, and

in that the integrated circuit is arranged for transmitting the encoded coding property.

8. Integrated circuit comprising a channel decoder for deriving reconstructed
source symbols from received coded symbols, and coding property setting means for setting

20  at least one coding property of the channel decoder characterized in that the integrated circuit
comprises a further channel decoder for obtaining at least one coding property from an
received encoded coding property, and in that the integrated circuit is arranged for setting the
at least one coding property of the channel decoder according to the at least one coding
property.

25
9. Transmission method comprising encoding source symbols into encoded
symbols according to a coding property and transmitting the encoded symbols via a
transmission channel, receiving encoded symbols from the transmission channel, deriving
reconstructed source symbols from the encoded symbols received from the transmission

30  channel and setting at least one coding property, characterized in that the method further
comprises obtaining an encoded coding property from the at least one coding property,
transmitting the encoded coding property via the transmission channel, receiving the encoded

coding property from the transmission channel, obtaining the at least one coding property
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