- 1 Device and nethod for generating a multi-channel signal or a
paraneter data set 5 Description The present invention relates to
parametric multi-channel processing techniques and, in particular, to
encoder s/ decoders for generating and/ or-rleading a flexible 10 data syntax
and for associating paraneter data wwth the data of the downm x and/or
transm ssion channels. In addition to the two stereo channels, a
recommended  Mdtiicet Rl @le tHYd FEW JAREASEIHAd Gl ficl dilashal coigell 15
channel C and two surround channels, i.e. the |eft surround channel Ls and
the right surround channel Rs°%fdPaFFRIh&as? 8 applicable, a
subwoof er channel also referred to as LFE channel (LFE = Low Frequency
Enhancenent). This reference sound format is also referred 20 to as 3/2
(plus LFE) stereo and recently also as 5.1 multi- channel, which neans that
there ar%® three front channels and Qasesigrtrisund channels. I n general, five
or six transm ssion channels are required. In a reproduction environnent,
at least five | oudspeakers are required in the 25 respective five different
posi tions t o EbtRAIGFUH opfVRBEICBo-1EHAtEF sWeePaIPHE La 1Fetidi i hicd Wit hnce
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transmi0 a nakei -shanmel aaddi fosi gsalociaSuchy t pehangtuies ataal sotoal tthen
joint stere chni S r. thi . lef.er i e to Fig. 5.
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i npl enenting, for exanple, the intensity stereo technique (IS technique)

or the binaugral agyet €odi NG t aghni que (BEerebechnkAHe) s, Sugh @ dami&fied

generally receives at | east two -2- , ,
multi-channel surround representation includes a center

15 channel C and two surround channels, i1.e. the left surround
channel Ls and the right surround channel Rs, and
additionally, 1if applicable, a subwoofer <channel alsoc
referred to as LFE channel {LFE = Low Frequency
Enhancement). This reference scund format is also referred

20 to as 3/2 (plus LFE)} stereo and recently alsc as 5.1 multi-
channel, which means that there are three front channels
and two surround channels. In general, five or six
transmission channels are required. In a reproduction
environment, at least five loudspeakers are required in the

25 respective five different positions to obtain an optimal
so-called sweet spot a determined distance from the five
correctly placed loudspeakers. However, with respect to its
positioning, the subwoofer is usable in a relatively free
way.

30
There are several technigues for reducing the amount of
data required to transmit a multi-channel audio signal.
Such techniques are alsoc called Fjoint sterec techniques.
For this purpose, reference is made to Fig. 5. Fig. 5 shows

35 a djoint stereo device 60. This device may be a device
implementing, for example, the intensity stereo technique
(IS technigque) or the binaural cue coding technique (BCC

technigue). Such a device generally receives at least two



channels (CH, CH2, ... CHn) as input signal and outputs at |east one
single carrier channel (downm x) and paranetric data, i.e. one or nore
paranmeter sets. The paranmetric data are defined so that an approxi mation
of each original 5 channel (CH, CH2, .~.2CHn) may be calculated in a
decoder. Normally, the carrier channel will include subband sanpl es,
spectral coefficients or tinme domain sanples, etc., which provide a
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signal or the associated channel. Expressed in numbers, the
amount of data required by a carrier channel (which 1is
compressed, i.e. coded by means of AAC, for example) is in
20 the range of 60 te 70 kbit/s, while the amocunt of data
required by parametric side information is 1in the order
from 1.5 kbit/s for a channel. One example for parametric
data are the known scaling factors, intensity sterec
information or Dbinaural cue paraneters, as will be
25 described below.

The intensity stereo coding technigue is described in the
AES preprint 3799 entitled “Intensity sterec coding” J.
Herre, K. H. Brandenburg, D. Lederer, February 1984,
30 Amsterdam. In general, the concept of intensity stereo is
based on a main axis transform which is to be applied to
data of the two stereophonic audioc channels. If most data
points are placed around the first main axis, a coding gain
may be achieved by rotating both signals by a determined
35 angle pricr to the coding. However, this does not always
apply to real stereophonic reproduction technigues. The
reconstructed signals for the left and right channels

consist of differently weighted or scaled versions of the



- 3 same transmtted signal. Nevertheless, the reconstructed signals
differ in anplitude, but they are identical with respect to their phase
information. The energy time envel opes of both original audio channels,
however, are 5 nmmintai ned by neans of thes sel ective scaling operation
typically operating in frequency-sel ective fashion. This corresponds to
t he human sound perception at high frequencies where the dom nant spati al
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15 i.e. the generation of the intensity stereo parameters for
performing the scaling operation, 1s performed in a
frequency-selective way, 1.e. independently of each other
for each scale factor band, i.e. for each encoder frequency
partition. Preferably, both channels are combined to form a

20  combined or “carrier” channel. In addition to the combined
channel, the intensity stereo information is determined
which depends on the energy of the first channel, the
energy of the second channel and the energy of the combined
or sum channel.

25
The BCC technique is described in the AES convention paper
5574 entitled "“Binaural cue coding applied to stereo and
multi-channel audic compression”, C. Faller, F. Baumgarte,
May 2002, Miunchen. In BCC coding, a number of audio input

30 channels is converted to a spectral representation using a
DFT-based transform with overlapping windows. The resulting
spectrum 1is divided into non-overlapping partiticns. Each
partition has a bandwidth proportional to an eguivalent
right-angled bandwidih (ERB). So-called inter-~channel level

35 differences {ICLD) as well as so-called inter-channel time
differences (ICTD) are calculated for each partition, i.e.
for each band and for each frame k, i.e. a block of time

samples. The ICLD and ICDT parameters are quantized and



differences (ICTID) are calculated for each partition, i.e. for each band
and for each franme k, i.e. a block of tinme sanples. The I CLD and | CDT
paramnmeters are quantized and - 4 coded to obtain a BCC bit stream The

i nter-channel level differences and the 4nter-channel tinme differences are.
gi ven for each channel with respect to a reference channel. |In particular,
the paraneters are cal cul ated according to 5 predeterm ned fornul ae
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1S 15 BCC parameters (ICLD and ICTD) are used to perform a
welighting operation of the mono signal to reconstruct the
multi-channel signal, which then, after a frequency/time
conversion, represents a reconstruction of the original
multi-channel audio signal.
20
In the case of BCC, the joint stereo module 60 operates to
output the channel side information so that the parametric
charnel data are quantized and coded ICLD and ICTD
parameters, wherein one of the original channels may be
25 used as reference channel for coding the channel side
information. Normally, the carrier channel is formed of the

sum of the participating original channels.

Of course, the above technigue only provides a mono
30 representation for a decoder which is only able to decode
the carrier channel, but which is not capable of generating
the parameter data for generating one or more

approximations of more than one input channel.

35 The audio coding technigue referred to as BCC technique is
further described in the US patent applications US
2003/0219130 Al, 2003/0026441 Al and 2003/0035553 Al. In

addition, further see “Binaural Cue Coding. Part. II:



further described in the US patent applications US 2003/0219130 Al,

2003/ 0026441 Al and 2003/0035553 Al. In addition, further see "Binaural
Cue Coding. Part. Il: - 5 Schenes and Applications”, C Faller and F.
Baungarte, |EEE: Transactions on Audi o- &nd Speech Proc., Vol. 11, No. 6,
Novenber 1993. Further, also see C. Faller and F. Baungarte "Bi naural Cue
Coding applied to Stereo and Multi 5 Channel Audi o conpression”, Preprint,
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single sum channel. In the present example, the signal at
the input 110 is a 5~channei surround signal having a front
left channel and a front right channel, a left surround

20 channel and a right surrcund channel, and a center channel.
Typically, the downmix block generates a sum signal by
simple addition of these five channels into a mono signal.
Other downmix schemes are known in the art, all resulting
in generating, using a mnmulti-channel input signal, a

25 downmix signal having a single channel or having a number
of downmix channels which, in any case, 1s less than the
number of original input channels. In the present example,
a downmix operation would already be achieved 4if four
carrier channels were generated from the five input

30 channels. The single output channel and/or the number of

output channels is output on a sum signal line 115.

Side information obtained by a BCC analysis block 116 are
output on a side information line 117. In the BCC analysis
35 bilock, inter-channel level differences {ICLD), inter-
channel time differences (ICTD) or inter-channel
correlation wvalues (ICC wvalues) may be calculated. Thus,

there are three different parameter sets, namely the inter-



output on a side information line 117. In the BCC analysis 35 bl ock,

i nter-channel level differences (I1CLD), inter channel tinme differences
(ICTD) or inter-channel correlation values (ICC values) may be cal cul at ed.
Thus, there are three different paraneter sets, nanely the inter - 6
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ICLD, ICTD and ICC parameters (cues) of a reconstructed

15 multi-channel signal at output 121 are similar to the
respective cues for the original multi-channel signal at
input 110 into the BCC encoder 112. For this purpose, the
BCC decoder 120 includes a BCC synthesis block 122 and a
side information processing block 123.

20
The following will illustrate the internal structure of the
BCC synthesis block 122 with respect to Fig. 7. The sum
signal on the line 115 is input into a time/frequency
conversion block typically embodied as filter bank FB 125,

25 At the output of block 125, there is a number N of subband
signals or, 1in an extreme case, a Dblock of spectral
coefficients, 1f the audio filter bank 125 performs a
transform generating N spectral coefficients from N time
domain samples.

30
The BCC synthesis block 122 further includes a delay stage
126, a level modification stage 127, a correlation
processing stage 128 and a stage IFB 129 representing an
inverse filter bank. At the output of the stage 129, the

35 reconstructed multi-channel audio signal having, for
example, five channels in the case of a 5-channel surround
system may be output on a set of loudspeakers 124, as

illustrated in Fig. 6.



The BCC synthesis block 122 further includes a delay stage 126, a |evel
nodi fi cation stage 127, a correlation processing stage 128 and a stage | FB
129 representing an inverse filter bank. At the output of the stage 129,
the 35 reconstructed multi-channel audio &ignal having, for exanple, five
channels in the case of a 5-channel surround system nmay be output on a set
of | oudspeakers 124, as illustrated in Fig. 6. 7 Fig. 7 further
illustrates that the input signal s(n) is converted to the frequency
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15 channel time differences as they were determined by the BCC

analysis pblock 116.

The same applies to the multiplicaticon parameters ai:, a:

ai, ay, which are also calculated by the side information
20  processing block 123 based on the inter-channel level

differences determined by the BCC analysis block 116.

The ICC parameters are calculated by the BCC analysis block
116 and used for controlling the functicnality of the block

25 128 so that determined correlation wvalues between the
delayed and level-manipulated signals are obtained at the
output of block 128. It is to be noted that the order of
the stages 126, 127, 128 may be different from that
represented in Fig. 7.

30
It is further to be noted that, in a blockwise processing
of the audio signal, the BCC analysis is alsco performed
biockwise. Furthermore, the BCC analysis is also performed
frequency-wise, i.e. 1in a frequency-selective way. This

35 means that, for each spectral band, there i1is an ICLD
parameter, an ICTD parameter and an ICC parameier for each
block. The ICTD parameters for at least one block for at

least one channel across all bands thus represent the ICTD



It is further to be noted that, in a blockw se processing of the audio
signal, the BCC analysis is also perfornmed blockw se. Furthernore, the BCC
analysis is also perforned frequency-wise, i.e. in a frequency-selective
way. This 35 means that, for each spectrdl -band, there is an I CLD
parameter, an | CTD paraneter and an | CC paranmeter for each block. The I CTD
paraneters for at | east one block for at |east one channel across al
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channel . Theldarfecappinss, bamjst UF &y tl@et B@cb@@t5u@&liam§b€r aetladdtchoragal n
i ncl udes several |nd V|du fﬁ? paraneterﬁ for eest on% blgﬁk ffﬁc
various bands ¥ tﬁe 8c0n UctiBh of PR F?astl%ne od}put chanfiel “"on t he

basis of tperiknglerchamerhorhsamechanivetludds | aevheat olingiiiglusref gi@nce
is made to Bihga 8rshawieng a¢ S,L'e uat i-on H&%Mg%g aﬂ?cﬂ% grpnat4on qf, BCC

paranmeters “may be seen. Normally, the | CC paraneters may
be defi ned 5eeﬁeeﬁré}ﬁ§ileﬁam~felatpaﬁ%st TYRE cAREyUl CHEnsedi max itde dtetiie

| CLD and thefl €RP papanet-easnes 1> pekrf emneediet ween a reference channel
and each other input channel, so that there is a distinct paraneter set
for each of the input channels except the reference channel. This is also
i Il ustridi edInn tHieg. £8AloROnbowenstegrdrie: | CE manﬂmeter§i@ey be stefiingd a

d|fferentlySl%Batﬂﬁﬂe%ﬂkmm'%ﬁlg r %EEEtg? StQS er |j§ r%?%g%gg,

bet ween any channel pairs, as also i Iustra ena |ca
In this casBaYaecoder- w@@ﬁ@alée%fdﬂﬁ?aﬁCLQC §¥ﬁﬂhe@m@ g@qqurameters

appr oxi mat efyt hee saf®r 254 e%@ttwée% obt3i ned aseht MWas presentikmihe
original si naI bet ween any channel pai'rs. However, there has been the

suggest i on Btﬁ’éﬁnéﬁfj‘éﬂ@nonP | B paf Ghet 7R betient G He tRAF 2R rDngests

channell$ at panyoting®, bet@echora eacte tdie: f fiag®ne 1l Thhe sehen® dhs: 1 epr@sent ed
in Fig. 8C c%hhgnghomstgat there is a distinct parameter set for each
of the input channels except the reference channel. This is

also illustrated in Fig. 8A.

20 However, the ICC parameters may be defined differently. In
general, ICC parameters may be generated in the encoder
between any channel pairs, as also illustrated
schematically in Fig. 8B. In this case, a decoder would
perform an ICC synthesis so that approximately the same

25 result is obtained as it was present in the original signal
between any channel pairs. However, there has been the
suggestion to calculate only ICC parameters between the two
strongest channels at any time, i.e. for each time frame.
This scheme 1s represented in Fig. 8C, which shows an

30 example in which, at one time, an ICC parameter between the
channels 1 and 2 1is calculated and transmitted, and in
which, at another time, an ICC parameter between the
channels 1 and 5 is calculated. The decoder then
synthesizes the inter-channel correlation between the two

35 strongest <channels in the decoder and executes further
typically heuristic rules for synthesizing the inter-

channel coherence for the remaining channel pairs.



30 exanple in which, at one tinme, an | CC paraneter between the channels 1
and 2 is calculated and transmtted, and in which, at another tine, an |ICC
par aneter between the channels 1 and 5 is calcul ated. The decoder then
synt hesi zes the inter-channel correl ation® between the two 35 strongest
channels in the decoder and executes further typically heuristic rules for
synt hesi zing the inter- channel coherence for the renaining channel pairs.

9 Wth resmo;thtqets cgal gul atinen @Eicﬁ@ét@&ﬁ”pb%, hsr M 5Pl & cati 9n
par anet ers based on the transnmitted |CLD meters, ref ergnce

is made to %tﬁﬁlé@aﬁéém SRR T O pliper- 58722 5% ICL $ar Bt Rt st e
represent arr(G.lengragyanditsind butdefedidnan ord ginkede Mutd i -channel t&d gt s

W t hout |OS%:9Fegﬁnﬁgalb%%erFUQTh?A $haws &bﬁi tr“%meégf%l ISFﬁSFe“E;nﬁéls

par anet ers representl ng € ener gy’ di er eRce StWeen a
and the $romnerait dhamnebutian tite shderiinfioravat mon tprebessieng dleuokl 123,

the 10 mul tiyQlicRtd of, Par arete s ,aly; by @N;ar gaderived thom the d G

parameters so that the total "energy of reconstructed output channel s
i s the sane féNér gyCal pgrasEMtterdr &%%WQté@esuﬁ%F@Maldbﬁf?%e%e

| east propobkiterah 410 t@me@\rllﬁhgﬁne@@e aw];@y #10: deten i ﬂﬁfﬁ:heﬁﬁl rﬁﬁ-arlla.nemrs
is a 15 two-Stage process, i i c in a first, stage, .t tiplication
factor for tﬁg Ief%n ont* ﬂ% B TS sebPTPGeSTinGhi | & 1&?&“ B}‘HiQC’jatl onahe
fact orsid or mué l@tlhelatcibamnphsamatel?sg 2:8C ar eaNseahré 0 dehe tadans rint eichd CLD

val ues. The inN ta t ner. 1fiy nel.g is,

cal cul at ed gSLgnda%%ﬁér)tg %o t%e eg}g?? the lrtgnsm%ecggaggumogl gna

Then, all cH&RREEFSrIFecdofms®altedh Sy zusswrlige @S aeal sy o st arredich i s
equal for akbrcmmn@ S ReRdD J0e SCahd Yo f act ol 12581 aotgdh S0 dhat the
t ot al ener gy of _al reconstructed output channels after the scaling is
equal to 25 Phéhtlét SNegergyP It The F?aﬂ%ﬁ???éaesﬁﬁ]@ée AT eARdeES the @

transnmii edtsvrsshgral rolldds respectntiant he iimt ex - chamlel Gahefenceche
easure ICCﬁultlpllcatlon tactor for the left front channel 1is set tgo
1, while multipliication factors for the other channels in
Fig. 8C are set to the transmitted ICLD wvalues. Then, in a
second stage, the energy of all five channels is calculated
20 and compared to the energy of the transmitted sum signal.
Then, all channels are downscaled, namely using a scaling
factor which is egual for all channels, wherein the scaling
factor 1s selected so that the total energy of all
reconstructed output channels after the scaling is equal to
25 the total energy of the transmitted sum signal and/or the

transmitted sum signals.

With respect to the inter-channel coherence measure ICC
transmitted from the BCC encoder %o the BCC decoder as
30 further parameter set, it is to be noted that a coherence
manipulation could be performed by modification of the
multiplication factors, such as by multiplying the
weighting factors of all subbands by random numbers having
values between 20logl0™® and 2010gl0®. The pseudo random
35 sequence is typically selected so that the variance for all
¢critical bands is approximately egual and that the average
value within each critical band is zero. The same sequence

is used for the spectral coefficients of each different



transmtted fromthe BCC encoder to the BCC decoder as 30 further
paraneter set, it is to be noted that a coherence manipul ati on coul d be
performed by nodification of the multiplication factors, such as by

mul tiplying the weighting factors of al RUsubbands by random nunbers having
val ues between 20l ogl 0-6 and 20l ogl 06. The pseudo random 35 sequence is
typically selected so that the variance for all «critical bands is

appr oxi natﬁlﬂkaawlabrarmlcs@@t tm@sa\éetage wMBi e o Hlahél %af fm &risbbﬁé:c b@nﬂ
is zero. T e s uenc s_used. for the spectral coeffi s of eac
it reront e R e I Pt LRGNt e R Yo e S ST
controll ed hpnmmd1fBGQME@n$ ofAtheavgeman3331ahcehegasendoesramdoharger

a1 oot | of T, ‘B AT TIHER AR IO R DBl S oA o
critical®bafd. iTKily idaalowsindse hsiviula ame@Lﬁﬁ:femfst%rmlel@fcasJemm objett s

in a hear'%g1%%%”Qﬁu¥h§£ﬁbDt§§é8u9bb%ﬁ%t%%%eacﬁ!fé@&@?&lh%ﬁﬁb@gs width. A
suitable anplityde distribution for the pseudo random sequence is a

uni f or m di st*FPBa P Gt I‘H@%??Jtrhn?%cﬁoogéﬁ% hgdck 48 fiepiddet@RF 11 t he

US patent puhkiteatian san(leQlaﬂa@QlAhdel I’k:ipiﬂﬁiblh@lbzﬁalﬁ:fﬂ t thbe ddaiedo
channels in_a Lsonpat | % ng g bit streamformt. which is
al so suit ablf8"°r8 quueqwrrﬁﬁ %t%?é “Héc aéFflPH5%8“néy ﬁb%ﬁﬁﬁfﬁ 50
cal | ed Tt r sxieag .t etheih que desgreébedted "IMUSEGAMUBUr petrdt  pArluini aser &b
nultl-channgbogngqglgbshgn1conpatlbIe wth [SOIEC 11172-3", G Theile
and G Stoll, AES Preprint Cct ober 1992, San Francisco. 20 Furthernore,
see further nulti-channel coding technlques described in the publication

"1 mproved MPEG-24Audig %ﬂbh%nu%h%%%eEﬂ%@“ﬂﬂdﬂhel§31635|dom§btf$¥é‘%a A H
Br andenbur g E. Eberl ein, é?l er AES Prepri.nt 3865,
February 1994F ﬁﬁ?ﬁ@ﬁﬁhﬁF*mﬁepéFn%§Q9ﬁﬁ3 TBET tYPRERr iR S S UsHH 13 %taln

t he dovirimi xfchamnehsrfieam $¢heres i giecralddrmputhere may be used the so-
called matrixing technigque described in “MUSICAM Surrcund:
A universal multi-channel coding system compatiblie with
ISO/IEC 11172-3”, G. Theile and G. Stoll, AES Preprint,
Cctober 1992, San Francisco.
2C
Furthermore, see further multi-channel coding techniques
described in the publication “Improved MPEG 2 Audic multi-
channel encoding”, B. Grill, J. Herre, K. H. Brandenburg,
E. Eberlein, J. Koller, J. Miller, AES Preprint 3865,
25 February 1994, Amsterdam, wherein a compatibility matrix is
used to obtain the downmix channels from the c¢riginal input

channels.

In summary, you c<an say that the BCC technique zllows an
30 efficient and also backward-compatible coding of multi-
channel audio material, as also described, for example, in
the specialist publication by E. Schuijer, J. Breebaart, H.
Purnhagen, J. Engdegdrd entitled “Low-Complexity Parametric
Stereo Coding”, 11%*" AES Convention, Berlin, 2004,
35 Preprint €073. In this context, mention should alsc be made
of the MPEG-4 standard and particularly the expansion to
parametric audio techniques, wherein this standard part is
also known by the designation ISC/IEC 14496-3: 2001/FDAM 2



channels. In summary, you can say that the BCC technique allows an 30
efficient and al so backward-conpati ble coding of nulti- channel audio
material, as also described, for exanple, in the specialist publication by
E. Schuijer, J. Breebaart, H  PurnhagenllJ- Engdegard entitled

"Low Conmpl exity Parametric Stereo Coding", 119th AES Convention, Berlin,
2004, 35 Preprint 6073. In this context, nention should also be nade of

the MPEG 4 standardand pardicul arly the expansian o u@f@rregm&l@ud@@
t echni ques, wherein this standard part i's also known by eS|gnat|on

| SO' | EC 144867810966/ FBANVPE TEigplagpardifet FYet atidil®) tatkhl% h?s r 8<pedts
t here shoul g]thg 4”%&Ta:r@iéﬁdjd errtmréfd Cldﬁftaihﬁf?ﬁlﬂi\éapssldhhﬂaa@’e 8Ir9|tﬂ‘fi§ he
MPEG 4 st andar ntitle ax s dat.a IS, € e, wne
Shoul 0 ment FARTFE syt S TS Hehatl e T St 1 paee
wherein $he9@dsyﬁmablelemmh&sfar@hﬂmaintuhaaﬂrsyntaﬂuhkﬁMemtar&m&nﬁs&don

f | CC
i 1 or ences.* TREre engica Fur tner B8 nonti ned Che Syt ol e

di ff er ences. here sho ax elenents |cc
data()" "i p@hdaea( Feranéroepd dat &0 " irteneisumedr y, tine | diideeiped

t hat gener alrhq)ér@ucghogaaan?m:ltﬁe@ulEze Cxﬂé‘ﬁﬂ%néﬁ(?hﬂhélu%yr%e@x usetk i yi ng
one or several transnltte carrler channel s, wherein M transmtted

channel s ar e 1f6rABd3fr om NPGELITGItRd “cRahel® ¢ 6* 5 Feconstruct again the N

out put hannels or a nunber K of output channels, wherein Kis equal to or

| ess t han t? gggr of orlglnal qpannels N és can | be s%ggaléynfgéth
r at

t he BCC ana yS|s is a ty separate preproceSS|n
par anet er dapaavatthe H@ﬁéilhml’m‘id o ol g @ @ranyﬁﬁsism(ml@lmﬁmel@le

(downni x_channels)e on t he ather dhand fsomacuul tirghannel sigagkinhaving N

original channels. Typically, these downm x channels are then conpressed
for exanplet59nﬁ@éﬁ§e§fCQa@@eﬂﬁp@éﬁlfﬁﬁ@eérﬁ%&@sﬁeﬂ%&ﬁ%ﬁﬁk)Qﬂﬂﬁﬂﬁ%, to

al thougls t hirscb8struct again the N output channels or a number X of
output channels, wherein K is equal to or less than the

number of original channels N.

As can be seen from Fig. 6, the BCC analysis is a typical
20 separate preprocessing to generate parameter data on the
one hand and one or more transmission channels (downmix
channels) on the other hand from a multi-channel signal
having N original <channels. Typically, these downmix
channels are then compressed for example by means of a
25  typical MP3 or AAC stereo/mono encoder, although this is
not shown in Fig. 6, so that, on the output side, there is
a bit stream representing the transmission channel data in
compressed form and that there i1s further another bit
stream representing the parameter data. The BCC analysis
30  thus occurs separately from the actual audic coding of the

downmix channels and/or the sum signal 115 of Fig. 6.

The decoder side is similar. A decoder having multi-channel
ability will first decode the bit stream incliuding the
35 compressed downmix signal depending on the used coding
algorithm and again provide one or more transmission
channels on the output side, 1i.e. typically as a time
sequence of PCM data (PCM = Pulse Code Modulation). Then,



not shown in Fig. 6, so that, on the output side, there is a bit stream
representing the transm ssion channel data in conpressed form and that
there is further another bit streamrepresenting the paraneter data. The
BCC anal ysis 30 thus occurs separatel y-fi@mthe actual audi o coding of the
downm x channel s and/or the sumsignal 115 of Fig. 6. The decoder side is
simlar. A decoder having nulti-channel ability will first decode the bit
stream i ncl ygicngatdesy3sLeanBr 6ssed dopan -signad  depanrdiing tonsdher sed
codi ng al gorithm and agai n provi de one or nore transm Ssj nﬂéfglannel S, on
the output &°de S0l S RAHANYESSH NI i SegiieHedt %fSﬁ’ﬂcﬁn

Pul se Code Mactul aweorp)aramﬂm datk? sﬂﬂ?@nB%csy:m t‘;em\mcwdtlwnmke:iameacteo as a

di stinct separa and i sol ted st.processi ng_which SI na
sel f-suffici%ent |rate\Nl t 7 th% Sar Sng d%i@ 5t r%%ve]énd (S %%/I ed nnef]hs dat a
to generat @,recflertaﬂvdyoutewtalsl e, sbeer aumbatpuofch‘almﬂel srbyprel erigbbyt

equal 1o the,uaher &fdie o 19inal-ddpiteq channels Jipmihe audi o- decoded

downmi x signal . hus i s an advantage of the BCC anal ysis that it has a
distinct filter bank for the purposes of the BCC analysis 10 and a

di stinct filhek, bank forar @d@éﬁ@@@@swfth@es@@ra&mty@@%i s:,haftorltﬁmmalee, so

that it is separate Lgltr)gthe fil nk of the aud%o gnc%g: de(:grj in

order not t8*Shav&% W& dn o Forjfl ePHEYRH Y ngtabdfo g.{rpa?’r?eas Bh° on

t he onelhandnanda malitsit-iclanngi lteconstrkuctbon wre t perpblaels 1&E hahd. BCC

General ly SB?%%%@%,lst hefgludl Qs pngq@r esgion,i.s thus. do eP%é ateel, ﬁ‘ f%@@ t he
S I ppe ot

mul ti - channél paramet er” pr oces to be optimall'y eq for
fields of appliceatitmk powaver, awcﬁncs @Bﬁ@éﬁﬁf/h‘lésioﬁﬁfé dirsagvantagett et a

conpl ete 20ngi,gnal. &&k@a% yoaa@lptﬂoaﬁ%@stt aQQilmJ Hudhe @mitisschanned,

reconstruction and for the audi 0 decodin his is particularl

di sadvant agé8ts O\Weﬁlapéis WY | ey bi calfYNBe ERECNEESECTAG N Oﬁjhét%%uoc?@er
decoderi1sandhthe . mubéne chanpelspd=0Qonst r vati cudEaNS cperfcarandrhe i saneos

simlar Steggnange%%r%Q%iyr%%%%r%h%h%dT% éﬂggﬁgl péfgﬁgééfkﬂ%égggglng

to be optimally equipped for both fields of application.

However, this concept has the disadvantage that a compiete
20 signaling has to be transmitted both for the multi-channel
reconstruction and for the audio decoding. This 1is
particularly disadvantageous when, as will typically be the
case, both the audio decoder and the multi-channel

reconstruction means perform the same or similar steps and

25 thus reguire the same and/or mutually dependent
configuration settings. Due to the completely separate
concept, signaling data are thus transmitted twice

resulting in an artificial “expansion” of the data amount,
which 1s ultimately due to the fact that one has chosen the
30 separate concept between audio coding/decoding and multi-

channel analysis/synthesis.

On the other hand, a complete “linking” of the multi-
channel reconstruction to the audio deccding would
35 considerably restrict the flexibility, because in that case
the actually important goal of the separation of both
processing steps to be able to perform each processing step

in an optimal way would have to be given up. Thus,



configuration settings. Due to the conpletely separate concept, signaling
data are thus transmtted twice resulting in an artificial "expansion" of
the data anount, which is ultimately due to the fact that one has chosen
the 30 separate concept between audi o eodling/ decodi ng and multi- channel
anal ysi s/ synthesis. On the other hand, a conplete "linking" of the nulti-
channel reconstruction to the audi o decodi ng would 35 consi derably

restrict th%ofnls%e@almta qbecause; hosthat, case dhesact yal @éﬂtmrﬂa%ntugoal
of the separation of th™ processing steps to be able to erformealsci
3

processi ng $t'€p CF5¢ a‘iﬁf o%?‘i’%‘?l \NaycﬁsaFaVﬁa@@dtl&gdge@%ﬁguﬁt&ﬂﬁfs
consi der abl eequalrely tosses W@Bhdeﬁr’l S&dimy pamtfi cuharei ns t he cagel ofe

several suc es |ve co d d sta al so, referred_t em
coding. If énﬁs QQGQ%% §§§ g%%? © tHegocdde 4 PSQFhe codg%:audlo
data, a ¥l @haﬁnehanmelconmmtmml @rashas:ci 0 Hye perfiormed wivtitreactrch
decodi ng to perfy TE;‘ a JubLi=echannel gypthesi ?m%qa' ﬁﬂ%léeggghﬂg Wil fIce

it is the nature of ever parametTic t&chni que t I's | 08sy, | osses
will accunuk&cedBy:g.-repéared anal y5i stBynthesiseanal ysteeud thatamsli - each

10 encoder/ deepder; st aggatt her persentddale qualsisky ofiithe @é@uxﬁ’ul§t@n%y
further decreases. In tth case, decodlng/enﬁodlng of audio data W t hout

si mul t aneous RRAEGSI sPRYMYRLS| £ OESES] ng 6 YERE palf ardtdr  15-Hats Woul d
only beupos&nbbdemﬁd@&@@e&udﬁ@g@Qd&@@I@dﬂﬁ%ﬁ&ﬂhﬂﬂﬂqﬂuﬂﬂtyMnﬂ«ﬂhe audio

identically 181 ?%gt%ge %%g%e%aggllng rate, block I ength, advance
| ength, wn 80&4 g, ‘trans orn1 (e had generally the sanme configuration,

and if, in addition, the respectlve bl ock boundaries also were 20

mai nt ai ned. §Uc}c‘h§sCOB§§Qt HOMEY EF o /@H&bélﬁﬁnsbéefﬁ%% restdi Gl dhut
flexibility of the whole concept. Parficular regarding the fact that the

paranetri ¢’ AU FERERRE] anﬁédﬁﬁﬁd@é@télre@l|8ntpér?d?§c|38tl@gs | i it ANy
existing stetgo walird benyexsdplesshyiadditi enalh panamet efodiat ain the

tandem chain worked identically, i.e. had the same sampling
rate, block length, advance length, windowing, transform,
wy 1.e. had generally the same configuration, and 1if, in
addition, the respective Dblock Dboundaries also were
20 maintained. Such a concept, however, would considerably
restrict the flexibility of the whole concept. Particularly
regarding the fact that the parametric multi-channel
techniques are intended to supplement already existing
sterec data, for example, by additiocnal parameter data,
25 this limitation is all the more painful. Since the already
existing stereo data may originate from many different
encoders that all use different block lengths or that do
not even operate in the frequency domain, but in the time
domain etc., such a limitation would take the concept of

30 the later supplementation ad absurdum from the beginning.

It is the object of the present invention to provide a

flexible and efficient concept for generating a multi-

channel audio signal or a reconstruction parameter data
35 set.

This obiect is achieved by & device for generating a multi-

channel signal according to <¢laim 1, a method for



25 this limtation is all the nore painful. Since the already existing
stereo data may originate frommany different encoders that all use
different block Iengths or that do not even operate in the frequency
domain, but in the time domain etc., sud¢h a limtation would take the
concept of 30 the later supplenentation ad absurdum fromthe beginning. It
is the object of the present invention to provide a flexible and efficient

concept for ,genRsrAtifg £ i -ciehianpel @ﬁgw ébgeelﬂl% &of %Q%&%I ruct i on
paraneter data,6K 35 set. This object 1s achieved a déevice gener ating

a multi- ch&kidicssi §aal gé‘é’@d‘ra&llﬁ@ t8 ARt en fjréf-ﬁodseffor afﬁor RErat?ng a
nu|t|-channeuaimgm&l agcpedhpg 1o rCladia Ak 1 iy @epa@amb@@rgenaﬁﬁt¢m@put

par amet er data set ac ordln claim15, a_nethod faor .generatin
par anet er d&t& ff]tlﬁ‘t?tqc acc %cﬁ'n]ggto c% Pncf8f05 ggﬁ@g@t% 9 gertei a |ng a
par anet 7 5ddara coutpput @ssoralimy to claim 19, a metthod! fforr gerermtingy a

par anet er - dat a QuLut 3CeaLiingohooghal m20, (0hqd (LOMBYLEL PEOOTAT:
alm e

according to c he present Prfvention s based on i i ndi ng t hat
10 ef fi ci en€PIER tefe CERe rRgn @ Cavd Flirekitst 1943 k-he ot her hand nay be
achi eved by having the data stream which can include transm ssion channel

data and paraneter data, contain a par arreter configuratio e that, has
been insertTgﬁ' oW HEFEenc OdBIE TS I ant® i sPBV&FualBd &ttt h ]ﬂ')AJ S%‘? 2% de.
Thi's cuel i ndifcatesrwhjetdher taemubitd - bhanneind r €cerdbriudtivonomeans isther

configured fr e i,npu i.e.. framt d tr ted fro e
encoder to Iﬂﬁg@ E;!eé odﬁgéf),g%g% %?h&é> éqan\{ﬁ‘?ﬁ %ﬁ%nﬁge? reg%%s I’u?&ll ocilh rrn&eéalbns i's
configured Bycaudee toaassddisngnal govanriemh widatavhiaghd cathethix ¢ angdiasi on

channel datashavenbeen decoded.q /] hec@HHJ;ur&b%He' chECORSERUCE{ QN MRans has
a configuration setting 1denti cal to a configuration setti nggof the audio

decoder f ol N@8EEEPNGOEhet RBAANITHHS nisiHon 38¥anAél BREAUBFSEt OPedste
dependers ogetbusrseiiddg. This cue indicates whether a multi-channel

reconstruction means 1is configured from the input data,
i.e. from the data transmitted from the encoder to the
decoder, or whether a multi-channel reconstruction means 1s
configured by a cue to a coding algorithm with which coded
20 transmission channel data have been decoded. The multi-
channel reconstruction means has a configuration setting
identicel to a configuration setting of the audio decoder
for decoding the coded transmission channel data or at
least dependent on this setting.
25
If a decoder detects the first situation, i.e. the
parameter configuration c¢ue has a first meaning, the
decoder will look for further configuration information in
the received input data, to properly configure the multi-
30 channel recenstruction means, to use the information then
to effect a configuration setting of the multi-channel
reconstruction means. Such a configuration setting could
be, for example, block length, advance, sampling frequency,
filter bank control data, so-called granule information
35 {how many BCC blocks there are in a frame}, channel
configurations (e.g. a 5.1. output is generated whenever

there is “mp3”), information on which parameter data are



25 If a decoder detects the first situation, i.e. the paraneter
configuration cue has a first neaning, the decoder will |ook for further
configuration information in the received input data, to properly
configure the multi 30 channel reconstrudbi en neans, to use the information
then to effect a configuration setting of the nulti-channel

reconstruction neans. Such a configuration setting could be, for exanple,

bl ock | engt yp1adal Sanpl b@gléﬁe%%%cwe.é! | terppapkaconticel Lfat anot
so-call ed granul’e information 35 (how many BCC bl ocks there are in a

frame), charddé™Plcoffigurations (e.g. a 5.1. output is generated whenever
there is "nmp3"), information on which paraneter data are - 15 obligatory

in a scal ed se. (e.qg. ICL and which a not. I e I r
the decoder “dét epgﬁwﬁg?rt’ ha ?hegdepcaor et é{eecegmcl(?nefl SEB Eci o%ﬁ%ueé%ragsm%@és/%cond
meani ng i f temdntguinadmarhecud i has meadamd ttheamihg i d¢hanmehtr doowst ¥t i on

means w1 ghaose dNe confiquraty on_sathhng ir%ctoﬁ%t@ﬁ'gttiib%hms will

reconstruction neanéng%pendlng on I nformation about t audi o, codi ng

al gori t hm ofh@RiSeh tthe csdiglidecddiany ofe it a0 't aridifi sSioht EHareie dat a,
i]-ce- ht he dowe@bxlsgﬁ@@&aloﬁ, jﬁ@anBaS@ébh Eaﬂl@ilg@nLdrﬁStintf@rEnﬁQdi%glpaéEb@tCoﬂwpt
of the paraneter dat on the one han nd, t conpr.essed downm x_dat.a on
Che 15 of hBTORANEC T T WE" 01 KBS FBr C6nErRirig e Sf el cHanret
audi o si@gnakrecsmitssian" tdleftiel sdatte,speak, ftoe ddenconf icganakilen ofst he
nulti-channgl reconstruction neans, in the actually conpletely separate
and sel f- sufficient audio data and/or in an upstream audi o decoder 20
operating self-sufficiently, to configure itself. The inventive concept is

particularl y,powerilsd ne@ tREekephed enhadismnt of the p8seRtdnventd on
when different audio coding algorithns are consijdered. In(%hls 25 ca&g, a

| ar ge amounPof “R&pPPEi thaRgndhgt PRf iR Gisec  downmix data on T

15 other hand, the inventive device for generating a multi-~
channel audioc signal commits a “theft”, so to speak, for
the configuration of the multi-channel reconstruction
means, in the actually completely separate and self-
sufficient audic data and/or in an upstream audio decoder

20 operating self-suffiiciently, to configure itself.

The inventive concept 1s particularly powerful in a
preferred embodiment of the ©present invention when
different audio coding algerithms are considered. In this
25 case, a large amount of explicit signaling information
would have to be transmitted for achieving & synchronous
operation, 1.e. an operation in which the multi-channel
reconstruction means operates synchronously with the audio
decoder, namely the corresponding advance lengths, etc. for
30 each different coding algorithm, so that the actually
independent multi-channel reconstruction algorithm runs

synchronously with the audio decoding algorithm.

According to the invention, the parameter configuration
35 cue, for which a single bit is sufficient, signals to a
decoder that, for the purpose of its configuration, 1t is
to look which audio encoder it is downstream tTo. Following

this, the decoder will receive information on which audio



woul d have to be transmitted for achieving a synchronous operation, i.e.
an operation in which the nulti-channel reconstruction neans operates
synchronously with the audio decoder, nanely the correspondi ng advance

| engths, etc. for 30 each different codi hig al gorithm so that the actually
i ndependent nul ti-channel reconstruction algorithmruns synchronously wth
t he audi o decoding algorithm According to the invention, the paraneter

configurati %co%%rcugs far- whieh, a SR Pi tol saswumb@rengf sameé@ertto a
ose of its configuration, it is | o whj ch

decoder that, for t p

audi 0 encod@-d H@|%PQR£%E§Te%h?@oltFéﬁﬁbm%%QElY%ﬁsth%ﬁe%ﬂéﬂﬁmﬁiﬁﬂqI it
recei ve inf mmtlp_ﬂemmmlphe@lﬁ@lro a ?génfqr@@@@en_dns cusTentlepodpsieamto a
nunber of different qup %pc der% Eh % has r celved this %nfor tlon
it will préférdbly ent s 8 ot Tyt at I'o B& §658Si (EH W ¢

mul t i - channeldegdeddder twicth thps audeoecodragraégerltthS idenfiducaEtion to
there retrieveothe Gaall gutati-oncd nt-armilen predefined,focicach alaide

possi bl e au |ng algorithns to e eas con i guration
setting of Clhdimg tplepaARBNSr ceonstFiRTl oﬁitrreéﬁ@StTh@%e Fehrevasraytion

si gni ficant sdatantat 8rsaidg@s tGompaietit 0 rbhent@ reasgonn MBEEb. thenis
conflguratlon IS epr|C|tIy signaled in the data stream in g%;ch there is

thus no conSclefafPor P& tderrtHe MiFt i feh@nAdl *Pec s TIERT and
the audio decedem wﬁ&bmntmhldbdﬂﬂguraﬁidn)1@veﬁpnyeltnpe%ugnaﬂédnmﬂo

decoder dat%P%yc&ﬂg éaﬁhaqppl ﬁ% II%ructlon ¥%5 nﬁ%n§: gﬂ; ; (¥5§he
[

ot her hand e |nven Fve cobncept prOVIdES |gh exi
i nherent tobeheeerpl Lbet rgugha’rchgnafel coatbgatavcbhonnfoeansi oamnd befd“a-“use

due to the pRALARBIRI-RQ CONAQUEATLAN fUHLY YOI 6B 8 Sihnglie ity ddrdhe

data streamis sufficient, there is the possibiTity to actually transmit
al | confi guPat i ichfeF #RAFHNCRASE RY dbba @P#één?hapﬁeﬁeéﬁéwn%ﬁruCQ%P%
m xed fi¥@ m mekost eangait at | east part of the paraneter configuration
information in the data
On the other hand, the inventive concept still provides the
high flexibility inherent to the explicit signaling of
configuraticon information, because, due to the parameter
20  configuration cue, for which a single bit 1in the data
stream is sufficient, there is the possibility to actually
transmit all configuration informatiocn in the data stream,
if needed, or - as a2 mixed form - to transmit at least part
of the parameter configuration information in the data
25 stream and to take another part of necessary information

from a set of laid down information.

In a preferred embodiment of the present invention, the
data transmitted from the encoder to the decoder further
30 include a continuation cue signaling to a deccder whether
it should change configuration settings at all in
comparison to already existing or previously signaled
configuration settings, or whether it should continue as
before, or whether, as a reaction to a certain setting of
35 the continuation cue, the parameter configuration cue 1is
read in to determine whether there should be an alignment
of the multi-channel reconstruction means with respect to

the audio decoder, or whether at least partially explicit



25 stream and to take another part of necessary information froma set of
|l aid down information. In a preferred enbodi nent of the present invention,
the data transmitted fromthe encoder to the decoder further 30 include a
continuation cue signaling to a decoder Wiether it shoul d change
configuration settings at all in conparison to already existing or
previously signaled configuration settings, or whether it should continue

as before, jorroMhether, ASqarf8RGE QR t0.are8LLaLN Betd g 0hedInkhe in
continuation cue, the parafeter configuration cue is read in to determne

whet her t hel" €S hd@rd e S raldedifment  of the nul ti-channel reconstruction
means with respect to the audi o decoder, or whether at |east partially
explicit - 17 Jdnformation.regarding_.the configuration_are.contained.in

The ¢ ransni S6°0T daCa, CEPEPEPEEH SenBbdi TRt § 5 ire. pPESBNE orvaht Lork % I
be 5 expl aiemgdaiimeniorien detad | denatihe ifrol dlowi figl Wbt hngespébt nappadie to
acconpanyin raw - ich. :Eig. 1. .ock circuit diagramof an

i nventive dg3%c%WC?%§aS ngygtdﬁ%glgg%dr z];llr#e?"]eh?%!'ta set usable on the 10
encoder side; Fig. 2 is a block circuit diagramof a device for generating
a mul ti-chamqel. audi oisi gnal cuged 00 itthedeceger rSigde;irkredd Gre Jidwide
principle flow chart of the operation of the configuration ans of Fig. 2
in a preferred enboditREnFEBRIERE Fr &s &R FRIET I%6= SEFIY 2 i g-he
schemati®@ represent at eancatrt beddata streans for a synchronous operation
bet ween audi o decoder and nulti-channel reconstruction neans; Figs. 4b is
a schematic representation of the data streans 25 for an asynchronous

oper ati on b&tweed audie decoberkandimabif - chhaapednr eebnsa r UtV ore means;

Figs. 4c is a preferrgdpephedhgent gfi:the-de¥hce f¥dic signal used on
the decoder side;
15
Fig. 3 is a principle flow chart of the operation of the
configuration means of Fig. 2 in a preferred

embodiment of the present invention;

20 Fig. 4a is a schematic representation of the data streams
for a synchronous operation between audio decoder

and multi-channel reconstiruction means;

Figs. 4b 1s a schematic representation of the data streams
25 for an asynchronous operation between audioc

decoder and multi-channel reconstruction means;

Figs. 4c is a preferred embediment of the device for

generating a multi-channel audio signal in syntax

30 form;
Fig. 5 is a general representation of a multi-channel
encoder;
35 Fig. 6 is a schematic block diagram of a BCC encoder/BCC

decoder path;



generating a nulti-channel audio signal in syntax 30 form Fig. 5is a
general representation of a multi-channel encoder; 35 Fig. 6 is a
schemati c bl ock di agram of a BCC encoder/BCC decoder path; - 18 Fig. 7 is
a block circuit diagramof the BCC synthésis block of Fig. 6; and Figs. 8A
to 8C are a representation of typical scenarios 5 for the cal cul ation of
the paraneter sets ICLD, ICID and ICC. Fig. 1 shows a block circuit

di agram of anq nventive devicecxfer ganer aliNg & P&F apgkepdata, selosis
wherein the paraneter _10 data set nay be out’put at an output 10 of the
devi ce shown in Fig. PLloFkeCfaFdfiet & @&8C€a set contains paraneter data

whi ch, together with transm ssion channel data not illustrated in Fig. 1,
but which vviEJ.I be gis usrs]aeqd later, _re resetnt N ori ginal_.channel S4 wher ei n
the transni s&%6n 15 chEnddl AT a®wiiTP LS ca 1577 nef uddPMCeransm §51 on
channel s wherei n t hefpunidre Malctiansonssifortlchapashsetsr sadlsl erCilhan
the nunber N of origi ?@&chggwb@and is equal to or larger than 1. 20 The
device shown in Fig. 1, which will be accommbdated on the encoder side,

i ncl udes nulti-channel paraneter nmeans 11 designed to perform for

ex_arrpl e, a @@@.amab}ﬁ_@k«% ar Ak RLieNsiityy HlRfreeh %ﬂ?'a&fﬁiiﬁa@n&% |dé‘«ﬁi_-cé n
this case, the nulti-channel arameter neans 11 m}l@l receive N orlegﬁlenral 25

channel s at "8h SFPGE2E29A1% SHATVERY, Ihbhevar; Lt i % At
par anet’sy neans (:tmepyalzo detmlesi gnean asutpuansooder tieans tiaagertenat e

t he paraneteg ta at t t .of S usi LSt r ter
data fed inﬁo%ggr'a\% 'paf}g?re ér&gl}ﬁﬁg‘%tr %%%I fgﬁeééggg%%&aaﬁfﬁe@a@re %g
si npl e BCC dhighas ttheyetdrer pr ovitded byamsiyl BEBanalgrsirgie npadstat hgot

processing 9f 1,8e -gULY] 'i%hgg{t%.' Par 3Rt €/ imeAng: 1 1 1pwi Wi Sl copsdsst in

a copying function of the dat: , o
represent N o¢riginal channels, wherein the transmission

15 ¢hannel data will typically include M transmission
channels, wherein the number M of transmission channels is
smaller than the number N of original channels and is egual

te or larger than 1.

20 The device shown in Fig. 1, which will be accommodated on
the encoder side, includes multi-channel parameter means 11
designed to perform, for example, a BCC analysis or an
intensity stereo analysis or the like. In this case, the
multi~-channel parameter means 11 will receive N original

25 channels at an input 12. Alternatively, however, the multi-
channel parameter means 11 may also be designed as
transceoder means to generate the parameter data at the
output of means 11 using existing raw parameter data fed
into a raw parameter input 13. If the parameter data are

30 simple BCC data as they are provided by any BCC analysis
means, the processing ¢f the multi-channel parameter means
11 will simply consist in a copying function of the data
from the input 13 into an cufput of means 11. However, the
multi-channel parameter means 11 may also be designed to

35 change the syntax of the raw parameter date stream to add,
for example, signaling data or to write parameter sets that
may ke decoded or skipped at least partially independent of

each other from the existing raw parameter data.



fromthe input 13 into an output of means 11. However, the nmulti-channel
paraneter neans 11 may al so be designed to 35 change the syntax of the raw
paranmeter data streamto add, for exanple, signaling data or to wite
paranmeter sets that may be decoded or ~skiPpped at | east partially
i ndependent of each other fromthe existing raw paraneter data. - 19 The
device shown in Fig. 1 further includes signaling neans 14 for determ ning
and associ ating a paraneter configuration cue PKH with the paraneter data
at the outpuHES of nmeans 11. Epartlcular t he signaling neans is designed
to determiné %&%&%&W%&m. Jut-at] o e S uldH YRS | %lg%%l%gfm%rfs
meani ng whenaconﬁkguraldéwermi@iﬂ@t|oandconb@s@@daman@he paran@aﬁﬁm@béﬁ.set
are to be used f.or a nul rec nstruction. Altern vely(j
St akEat‘fl?)% e

si gnal i ng 160§§§ﬁ§rf£ rﬁfnﬁ%t m th1 %Rﬁ%ﬁﬁﬂeRe Eb such
that it hascd seeord Iifearimgantidreicion i gu"reatsaog'najlaztrag nidrats are db@swecm a

codi ng al gorif hipddat; AsS £Q.D aB%ﬁ%te%nQ:’ fl'b‘%&abc%]ed% us 9 EBEhC%’fa'Eg e

transm ssi on chan g}fﬁ data ar e use ti-c anne
reconstruct P88, 15 FifddSty, PRenipventiiad devpeélieprErgonl iwefugestion

configurati @@n@atlale\ar itd ngh&eaRsak2rdesigned Lot assacidl ere CQRERIUIAL 10N
i nformati on vm arameter data and the anet eiyconfl gurati on cue to

r
nal 1y obt B R RAT Bt s e et o LbREpar L1B-Y Tha Nar Srit e it a
set 10 Ihusmeknesl udes wild pdeaﬁeméhedalﬂaeflp@matrmam| tonﬁlﬁgunetloparmt er

reans 11, thacRALAR: ef. cont i quratian, cue bl Lo Lhe Signaling, means 14

and, if applicable, confl guration & conf a witing
25 nmeans 15thpfi téie pazasdt en dat godéng ta”ﬂeBErJeﬂ@mehhstoflSt h@o dat alzset are

arranged acggrdiRg ﬁ& abggaeru@e@ﬁdféwc%l%@d -1 e bYRLGRAL lsxow Mehannel
mul ti pl exed, as s olically represented Dby an elenment generally referred

to as ConblﬁéF?oﬁ¥ﬁE§ﬁsbf6uSﬁﬁ ﬁp& a mugg i -channel reconstruction.
15

Finally, the inventive device of Fiqg. i includes
configuration data writing means 15 designed to associate
configuration information with the parameter data and the
parameter configuration cue to finally obtain the parameter
20 data set at output 10. The parameter data set 10 thus
includes the ©parameter data from the multi-channel
parameter means 11, the parameter configuration cue PKH
from the signaling means ig and, if applicable,
configuration data from the c¢onfiguration data writing
25 means 15. In the parameter data set, these elements of the
data set are arranged according to a determined syntax and
are typically time multiplexed, as symbolically represented
by an element generally referred to as combination means 16
in Fig. 1.
30
In a preferred embodiment o¢f the present invention, the
signaling means 14 is coupled to the configuration data
writing means 15 via a control line 17 to activate the
configuration data writing means 15 only when the parameter
35 configuration cue has the first meaning, i.e. when, in a
multi-channel reconstruction, no configuration information
present in the decoder will be accessed in any way, but

when there i1s explicit signaling, i.e. when further



In a preferred enbodi mrent of the present invention, the signaling nmeans 14
is coupled to the configuration data witing neans 15 via a control |ine
17 to activate the configuration data witing nmeans 15 only when the
paraneter 35 configuration cue has the-fi2fst neaning, i.e. when, in a

mul ti-channel reconstruction, no configuration information present in the
decoder will be accessed in any way, but when there is explicit signaling,

i.e. when fuwddrerg Bt confi o atd©noh nf or pREEAALT $nPeseMRaddhdther Pasaet er
data set. In the ?t her_case, .in which the paraneter configuration cue has
the second m&dmi ngilt e onf i%Gdedti of®S8at a Wi t NG SPeans"e5 iRAFRteter

activat ed t @dnflirpduge cdateazd mas tire pas @il efe datreg sethat cdhel gut pritord 0,
because suc t . I ot _be .read by a decoder,and/or. would n be
required b&aﬁé‘e%&lﬁg‘gg,m%ggsw E] e ¢ |1—75c‘—’lu(;ssleva‘—’lqi‘F:\act1 2°ro olnl?tﬁ%é{f e cg%%ae i
m xed sobutitdw, darstiedenfdaignedt ngtevbeybhitpgti A0t hdeatatse studamatonly a
part of the,confd gWaleonds=51 3,978l &t odd- V{Hdﬁoﬁ N& U €stnds aken,uf Ay
example, fromthe configuration table in the decoder. The signaling neans
14 incl udesP¥ &t rBRCIGput aB, "t h PRhPERCHRESST gRARI NG reas e j&ase
i nforned of oshet kerddeolll ipar,aneifie L0 i Gliratd 10m ¢ usr d Sy 110 haven tihee
first or th% gecoqq neani ng. As W | b% dgscuss d with respect to E%g;. 4a
and 4b, in fh&%ssdatkd O‘rglyync%r%%{) s® L opFaticon, FH A Ohrist et TER 15
choose tthe pardmset etheonfiegpir atiien ctekso, t hafor it ckamptike se€ond ne@m ng
to obtain ig%g&g@h&ggi%& the,20,¢0ding gl gorithmin such a node on the

to make

decoder side an configuration settings in the nmulti-channe
reconstructi on neans on the decoder side depending thereon. 1In the

asynchronougnhapes adi o nNOWeYeE, 1hejgentuels npub, 38 1wWiidpdiive, the s
si gnal i ng rreEns such t hat |E,det ermnes 25 the first neanj ng[ for the
paranet er cBRFFGurEts oRt80&; 1nahietP e | I 4bet§ ntBLRrEEEd By ANGEEEdertRRuch

that tHher e psrasenbiguratfontadosmatiuen isn the wata thensgl ves, cand:dde
audi o COdinge%Eggr%% %H%%. iéj%fff %éagfggggggg %Q%Hn%%spect to Figs.
4z and 4b, in the so-called “synchronous” operation, it is
preferred to choose the parameter configuration cue so that
it has the second meaning to obtain information on the
20 coding algorithm in such a mode on the decoder side and to
make configuration settings in the multi-channel
reconstruction means on the decoder side depending thereon.
In the asynchronous operation, however, the control input
18 will drive the signaling means such that it determines
25 the first meaning for the parameter configuration cue,
which will be interpreted by a deccder such that there is
configuration information in the data themselves, and the
audio coding algorithm on which the transmission channel
data are based will noct be used.
30
It is to be noted that the parameter data set and/or the
parameter data output do not have to be in a rigid form
with respect to each other. Thus, the configuration cue,
the configuration data and the parameter data do not
35 necessarily have to be transmitted together in a stream or
packet, but may also be provided to the decoder separately

from each other.



data are based will not be used. 30 It is to be noted that the paraneter
data set and/or the paraneter data output do not have to be in arigid
form wth respect to each other. Thus, the configuration cue, the
configuration data and the paranmeter datalde not 35 necessarily have to be
transmtted together in a streamor packet, but may al so be provided to

t he decoder separately fromeach other. - 21 The follow ng di scussion

wi Il presentyhe %f&#irﬁ? aF¥REALOARUS,, Qer?ﬁg%ggex%tht&%spe&é-éaq@cg-
4a. For the purpose of iTlustration, Fig. 4a iTlustrates the paraneter
data as a SeqUEREEOFP U amRe Bt ioheréith tifesRttfuehte Ff9-5 3 amES 40

preceded byp@r%@@@?roﬂli_ﬁilﬂ;wh}&@iéﬂerﬁiégs the i pakarates GO igriratd i cue
generated by, the signalin neans_14, and |3)vvh|ch, if ?g licable, there is
further coffitgurdt i ®n SERPE L i Bh g@ﬁ@?ﬁté 'by* 1% Con gursftqu(?ﬁlcedaci

witing Sreafsabbs Tiie iparametetedlata at héheeout putinotvhi@hmednrs <l li sartéhe
accommodat ed _i fr : . 4 i I e as : y: are

al so call edgﬁé:%fntgg%rdagggl%ﬁ%ﬁféftl%Ea. Cﬁlﬁg g%rﬁ %%E% i oél&cu@p%\éwl ?lclh&{s
ment i oned boehnisn F g. and 15 awhihé, outhuepof ithelsi gridldrry weanBtdsnd is

further al sg,nmegli-gnednf ofnthenheadsr Al dhEg. w42, cK8USES & flecndes, to
mal nt ai n, 1.e. cont.| nue, a configuration setti ng previ ousl conmuni cat ed

to the samedekfeN it 1Rgs et erhi nBeE nRARFHGE ST WHRFE, alhhdi e tput of
gon_ti ntgti ﬁme@ug RSH :has @@@@f biescaeani ng, t\%% themne:d s%c,_a decidsi an amitdre
asis of the paranmeter configuration cue whether, conf.igurati.on settings
WTl be of FECEBA FROCRE MMt FTERAmIS oF SchASret Eo Ih e et ar "
configuratida.information in the data stream or based on configuration

data retrieved by a cue to the audio coding 25 algorithmon the decoder
side. Fig. 4a further represents a sequence 42 of bl ocks of coded

transm ssi oRl@afantAnpphe cas§e€i Ebiton WhilsihcH saligs tHaved dqath in Fig. 1
15 at the output of the signaling means 14 and is further also
mentioned for the header 41 in Fig. 4a, causes a decocder to
maintain, i.e. continue, a configuration setting previously
communicated to the same, when it has a determined meaning,
while, when the continuation cue FSH has ancther meaning,

20 there 1is a decision on the basis of the parameter
configuration cue whether configuration settings will be
effected in the multi-channel reconstruction means based on
configuration information in the data stream or based on
configuration data retrieved by a cue to the audio coding

25 algorithm on the deccder side.

Fig. 4a further represents a sequence 42 of blocks of coded
transmission data in time association, which also have four
frames, frame 1, frame 2, frame 3, frame 4. The time
30 association of the parameter data with the coded
transmission channel data is illustrated by vertical arrows
in Fig. 4da. Thus, a block of coded transmission channel
data will always relate to a block of input data and/or,
when overlapping windows are used, at least the advance how
35 much data in a block are newly processed as compared to the
previous bleock will be laid down and, in synchronous
operation, will be synchronous with the block length and/or

the advance at which the parameter data are obtained. This



frames, frame 1, franme 2, frame 3, frame 4. The tine 30 association of the
paraneter data with the coded transm ssion channel data is illustrated by
vertical arrows in Fig. 4a. Thus, a bl ock of coded transm ssion channel
data will always relate to a block of rnpnt-data and/or, when overl apping
w ndows are used, at |east the advance how 35 nuch data in a block are

new y processed as conpared to the previous block will be laid down and,
in_synchrongys,,.gperathag, wihi becsyncbeoggus piifethe b&@&é&lgtemm&nd/or
t he advance at which the paraneter data are obtalned. This ensures that

t he connect PEK BELRESN e ddres taiige thadi er@*@wqméwerﬂaﬁbﬂ Pr

transm ssi ogneharnel- data qny ddie 194drer hand is not lost. 5 This wll be
expl ai ned by neans of a short exanple. Assum ng a 5-channel input signal,

this 5-channel input signal will have five different audi o channels
including thie sabtplesher oexpltailrredx b9 amthnme yofrespesitowel yexdupld he

downri x stage 14 of Fig 8 alcd eagp one, tyansm syin 10 chapnel s then

gener at ed e sy nchr onous ul t - I'nput
portion of Sh@ntarlarvslrﬁlssheﬁe chiarmerid4deashiromudime ;che@nteﬂms Magudinhus

correspond tgmpea d%%ﬁﬂé%“ pfothe rt%eecy ve rul ¢ i mehannels daput; (data flerm
time x to time y. Furthernore, the BCC analysis neans 116 15 of Fig.

generates, F8F ERARPIE, St & dht Bl 9aghr nater&ésity 6t tt”‘r?é’l~°tr‘|”n‘%3sJé?é%t| on
of the 10 anshksskon ichanneh ddatardd@m fhiehXwtia 1t i@ ¥ynsdrbhats onitie

decoder sid t here a n_be rat d ect t put__channel data
fromti meI x%pS i l?%%Bﬁ%?Léntpﬁl&'gsc% $si %h Zcﬁr? '§ tt}up? u?"?'r}ﬁﬁut 7% to
time y and thenpadaneter fctamatfmmnxmrce Kime vyt wne ly.thAssyrmwhrespousl to
operation isg % \WLQmali cat | ¥h % when e ; foam V‘ﬁhpu‘é’“'d%*%at "€ o

paranmeter data are generate wrltten I's equ fram ngl with
whi ch the abiéme é‘ncﬁdﬁe’ﬁflfé%eb/at Eelrft@ﬁr@@#@rresté?@]gB@‘ﬁeaﬁﬁéYéﬁsnﬁ}e@ns 16

transnmigssi ogschanpel 8. ddnd hyset he dyanes.oh1 ot hdheter data, again
exactly for the time section of the transmission channel

data from time x to time y, so that, on the decoder side,

there may again be generated respective output channel data

from time x to time y from the transmission channel data

20 from time x to time y and the parameter data from time x to

time vy.

A synchronous operation 1s automatically achieved when the
framing with which the parameter data are generated and
25 written 1is equal to the framing with which the audio
encoder operates for compressing the one or more
transmission channels. If thus the frames of both the
parameter data and the coded transmission channel data (40
and 42 in Fig. 4a) always relate to the same time portion,
300 a2 multi-channel reconstruction device may easily always
process data corresponding to an audio frame and process a

parameter frame at the same time.

In synchronous operation, the frame length of the audio
35 encoder used for the transmission of the downmix data 1is
thus egqual to the frame length used by the parametric
multi-channel scheme. Similarly, there is of course also

the possibkility that there is an integer relationship



paraneter data and the coded transm ssion channel data (40 and 42 in Fig.
4a) always relate to the sane tine portion, 30 a nmulti-channel
reconstruction device nay easily always process data corresponding to an
audi o frame and process a paranmeter fraage at the sane tine. In synchronous
operation, the frame length of the audio 35 encoder used for the

transm ssion of the downm x data is thus equal to the frame | ength used by

the paranet Ue%we%‘r‘x' tinehapngk schems Sl abky pdihgi&ad:s 9hrgounse @lso
t he pOSS|b|I|ty hat there |Is an integer relatlonshlp - 23 between the

frame | engt K89&Ad & Fa0 pat afeflr Cé@t“é? dighe- dduelntParfdi%si BXSRhdriel
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codi ng may be nultlplexe 0 the coded b| stream of the audi dommnlx 5
signal so t RSt taPdrKG e 6 qi gi @d%%t ?ﬁweﬁgl%ﬁetﬁb ca§%>o
"retrofiitlngnaﬂre@dthXI@tmn@gﬂme&ea.dau@anthenebemgﬂnbmaﬁdd bien thiee
different d strea ot N u relati.on Ofy e s

and/ or m| g%gﬁlkfgeg%gén T%D %%%%% e%gogﬁﬁﬂg %t%E % %?ﬁghlﬁ: rasters
woul d 10 nevér l&histi i tlﬁeréﬁﬁe@tiftf@r@é@h @ﬁth%rstirﬁagls tﬁ@M@V@§rarF ere

unanbi guous8ssacil i on Letweenshhg aldi 0. datad/anes. andr e between
correspondlgg paranetric side inforpation data franes Thi s nndevﬂpﬁépe

favorabl e fbFevaltOus SPBINEt i Ohs. LAF A cordithg TEGTERE | hoBheTon
par anetigry cn@bEQU@NMﬂﬂ1w1mh mguﬁdchave @@@Hﬁdﬁﬁemeamhng,lmhsmehu&c&me.

This means %%ﬁéh & %ﬂg%%n%blon négnp%ﬁt e §opL! %%rﬁ%'o%nd

i nfornmati on I n ecause annel reconstruction
means provi tes |cp§e€|efsmrtd1nq1fmmemcon82@et hefgmm@rtllwn@aat@d|®éé¢ﬂﬁ)der

and, depe”d@HEstlﬂ%%%ay %O%%ra‘b%ec%fﬂ QULALQN SRILIANG dne. for
exanple the nunber of fine sanples for the advance or the block |ength,

etc. 25 In contrast, Fig. 4b shows an asynchronous operation. An
asynchrwougc@@@aahgome&h&t s wlen ithe EhangEseican € hamelgudatioi2iudo

not, for exaggﬁg tuﬁﬁf ghgr%ﬁ%xﬁgrggégEEQ 9%} such a case. This means
that there would be no or only part of the configuration
information in the header 41, because the nmulti~channel
reconstruction means provides itself with information on

20 the underlying audico encoder and, dependent thereon,
chooses its configuration setting, 1.e. for example the

number of time samples for the advance or the block length,

etc.

25 In contrast, Fig. 4b shows an asynchronous operation. An
asynchronous operation exists when the transmission channel
data 42’ do not, for example, have a frame structure, but
only occur as a stream of PCM samples. Alternatively, such
an asynchronous situation would also arise when the audio

30 encoder has an irregular frame structure or simply a frame
structure with a frame length and/or a frame raster
differing from the frame raster of the parameter data 40.
Here, the parametric multi-channel coding scheme and the
audio coding/decoding means are thus considered as 1isolated

35 and separate processing stages which do not depend on each
other. This is particularly advantageous in the case of so-
called tandem coding scenarios in which there are several

successive stages of coding/decoding. If the parameter data



only occur as a stream of PCM sanples. Alternatively, such an asynchronous
situation would al so arise when the audi o 30 encoder has an irregular frane
structure or sinply a frane structure with a franme |length and/or a frane
raster differing fromthe frane raster 8# the paraneter data 40. Here,
the paranetric nulti-channel coding schene and the audio codi ng/decodi ng
nmeans are thus considered as isolated 35 and separate processing stages

whi ch do nom&%oef&%mfm 1‘24&”'%0 T %d@f@ééé&%@dié’ @@N@ntémaln
the case of so- called tandem codi ng scenarios in which ere are several

successi ve StEGES of SERHPAY Hedbdi iy. SEPSEHeSPar dvetter Ct%“%‘ 2 aligd s
fixedly coupleddo tﬂ‘aazes:orrptf@sserdeaudueneat a,SlacrurIttlatdeousqryanneJn synesi s

and a subse ent hann Si s d have t ne

si nul t aneou l@@dr %7 a% %peﬁg 38§e356eaa?tssr¥ns gre JET° the
| osses 55\/\omrlochlgir achlaaldqaldq,curadcame;lm,ch wioiutld resuld ireanlt i ngr ea®hng
det t | {4 th
eterioration Qf g%gwe%eﬁ%%%% Y 55 %bo tlhrbr%!%l’éa r@kﬁéﬁs’r?g chain, the

setting of the p configuration cue e second and t he
witing of 10 configuration information into the data streamallow a

configurati gp sghkthNgaOf t d@eUldHaiGhaNRgle I @ERRSIGUCLFONt: h B3NS drie £ &1
decoder independently of the underlying audi o encoder ngpmx dat a nPy

thus be decG@SHFEOFEFIR & Wiy TR t Aot al Wﬁ%lﬁgvﬁﬁ& & drii
mul ti - channebrsyptiresii®nlSiatommbtioahanmed ameéys@a&aat sthheasanellowe.a The

i ntroducti on ofe f %r%faltg%r at i on. hrg% gr r%atl on i ntl%lt g% tgoer%’@

preferably I'n parange er stream accor ng to t e par ane er 'dat a
syntax all oweaneo 1tno tsrrfeakecw@r | aydelpendant s olfuttd casyois oy ofudie

parameter dahaod@ W (s A er§ay0ftrt1 he QQCQQ%%d%B?@%@e%S'ﬁ” Ahannel

data, 1i.e. an _association that 1s self-sufficient and is not given
rel ative toYakhehéoder disarkd prutesdi ROLFArE, 2aduilt L <{ifeMednotud et R i on.

25 I'n asynchionouds] epernbhanl thengeyers oratd on «0fe t heanml ti+igsbannethsound
CharaCterisEi%iob%cEg%% pg %Q&? 1g£¥§f&5n information into the data
stream and preferably intc the parameter data stream
according to the parameter data syntax allows, so to speak,
to lay down an absolute asscociation of the parameter data
20 with time samples of the decoded transmission channel data,
i.e. an association that is self-sufficient and is not
given relative to an encoder frame processing rule, as in

synchreonous operation.

25 In asynchronous operation, the deterioration of the multi-
channel sound characteristics is thus prevented, Dbecause
there is not always performed a multi~channel
analysis/synthesis. The frame size for the parametric
multi-channel coding/decoding thus does not necessarily

30 have to be connected to the frame size of the audio

encoder.

The device of Fig. 1 can be implemented both as encoder and
as so-called “forward transcoder”. In the first case, the
35 multi-channel parameter means calculates the parameter data
itself. In the second case, it receives the parameter data
already in a determined form and provides the inventive

parameter data output with the parameter configuration cue



there is not always perfornmed a nmulti-channel analysis/synthesis. The
frame size for the paranetric nulti-channel coding/decoding thus does not
necessarily 30 have to be connected to the frane size of the audio
encoder. The device of Fig. 1 can be inapkeénmented both as encoder and as
so-called "forward transcoder”. In the first case, the 35 multi-channel
paraneter neans cal cul ates the paraneter data itself. In the second case,

It receives jthe paraoeleLy d%ﬁfi?b&%@%}étnih’l% Aet en i ned. form and, prayd des

the inventive paraneter data output e paraneter configuration cue -
25 and assd&divgt S rEsfiegurtdts o iRttal veTHe Faisien d datehseodatt T any
gener at es t ke tanvenrtdme paranmeter data output fromany data output. 5 The
reversal of this measure is done by a so-called "backward transcoder”

whi ch, fromthe inventive paraneter data output, generates sonme output in
whi ch t hg pahanetrerercenfi gdr athon cmezksrpo lhengeoneontai ned,sae+rcavhi e,

hovever, the confl guy aéiaor?sfééearar enghso caml etgly ;10 ¢ental .rk%i%an?é)t hat
no use of an  audi o coding algorithmi's 'necessary in the nulti-channe
reconst ruct deiaf cruttthel, confieyarasi epmeAcodndithgle owhhehi iventhoreneg trer

backward trapseader-alt onld desi gned g5 devhee . f Or.9enerall, Ng i& Pafmel er
data out put which, together with transm ssion channel data includi ng M

transni ssi oRCERYRRel s, “hepr B8BAE INFBFi-§PnaldadifanndFs, aW36r ei PRI Shal | er
than N and eguahithedgr dargeit thanuke dsifg kAPUL datiangwharein tthe isput

data conprise a 20 paraneter configuration cue 4%% t.hat has a first
meani ng t hdt“ESfidur atli o hﬁnf&W&&ﬁié&“?HFﬁa Q:Q%ﬁﬁﬂﬁﬁﬂonre%%%st%%%tion
nmeans are cophdiiged:aitdonhe i nput data, or has a second nmeaning that the
mul ti-channel reconstruction mneans is to use configuration information

dependi ng on a 25 coding algorithm (23) with which the transm ssion channel
dat a have bBefcdeésdediPr oh@ doveEd Wigtsi offhhepagkwarg transcoder is

15 designed as device for generating a parameter data output
which, together with transmission channel data including M
transmission channels, represent N original channels,
wherein M is smaller than N and equal to or larger than 1,
using input data, wherein the input data comprise a

20 parameter configuration cue (41) that has a first meaning
that configuration information for a multi~channel
reconstructicn means are contained in the input data, or
has a second meaning that the multi-channel reconstruction
means 1s to use configuration information depending on a

25 coding algorithm (23) with which the transmission channel
data have been decoded from a coded version therecof. It
contains a writing means for writing configuration data,
wherein the writing means is designed to first read the
input data to interpret (30) the parameter configuration

3¢ cue, and to retrieve information about a coding algorithm
(23) with which the transmission channel data have been
decoded from a coded version thereof and to output it as
the configuration data, when the parameter configuration
cue has the second meaning.

35
In the following, there will be described a block circuit
diagram of a device for generating a multi-channel audio

signal accerding to a preferred embodiment o©f the present



contains a witing neans for witing configuration data, wherein the
witing nmeans is designed to first read the input data to interpret (30)

t he paraneter configuration 30 cue, and to retrieve information about a
coding algorithm (23) with which the traasm ssion channel data have been
decoded from a coded version thereof and to output it as the configuration
data, when the paraneter configuration cue has the second neaning. 35 In

the fol | ovi ngcfiaris Wildn bedesar idied: 3, blockedl rtiidy» dipgram ofp device

for generating a ti-channel” audio S|gné? accordi ng preferred
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represent Nequl gnaly channel s, cubereln WLscoURtl & dhan Nand,is eaual

or Iarger than ;) an erel er nore
dat a i ncl udehgrgaraietier onfiguriatdony caedPKH eqsaal teadyr 10 i e Ui,

whil e the transisshad-chanpel data 20 afes@ Mde@sa@%@le\f%%on t%fe input
transm ssion channel data 22 coded "according to a coding algorithm |n the

enbodi ment §fofn T UHSy 2 R2ATHeE HRE0BPTG 8 §BF I PANTIS FEAli Z6d DY U Budi o
decoder1®3 havicngsadgoding: &l aorkl t hranperating, demnkd exanpl &C aager di ng

to the MP3 concept, or according to MPE AAC). or accordin any. ot her

Lodi ne concoRroRl el Rt e LoD DethothsEi b acknarSts RS 42 At NS

i ncl udes a aubbkddh@nm@larec@n&@r@duam1unnushﬂ4ﬂde§qmugiménttxh@mmenate

Lhe Kout pubsghanael sial 8BoQUERYL 28,J M NG ! T A0S 38 O, PhaAnel., dal a 20
urt er no devi ce

and the paranméter d e inventive shown 1 n Fig.
2 includes d@@ﬁﬂ@éuré@io@aﬁkﬂ% 26 d@@@gﬁ@d B 9OSATNGuUr e thild i .

channel1 9 ecenshpuet i @RcARANS 24 obYre 9nd iRGi@®pt or according to MPEG-

2 {AAC) or according to any other coding concept.

The device to be used on the decoder side shown in Fig. 2
includes & multi~channel reconstruction means 24 designed
20 to generate the K output channels at an ouiput 25 from the

transmission channel data 20 and the parameter data 21.

Furthermore, the inventive device shown in Fig. 2 includes
configuration means 26 designed to configure the multi-
25 channel reconstruction means 24 by signaling a
configuration setting wvia a signaling line 27. The
configuration means 26 receives the input data and
preferably the parameter data 21 to read and
correspondingly process the parameter configuration cue,
30 the continuation cue FSH and possibly present configuration
data. Furthermore, the configuration means includes a
coding algorithm signaling input 28 to obtain information
about the audio coding algorithm on which the decoded
transmission channel data are based, 1.e. the coding
35  algorithm executed by the audio encoder 23. The information
may be obtained in different ways, for example from an
observation of the decoded transmission channel data, if it

can be seen from them with which coding algorithm they have



configuration setting via a signaling line 27. The configuration neans 26
receives the input data and preferably the paraneter data 21 to read and
correspondi ngly process the paraneter configuration cue, 30 the
continuation cue FSH and possi bly presenk7cenfiguration data. Furthernore,
the configuration nmeans includes a coding algorithmsignaling input 28 to
obtain informati on about the audi o coding algorithmon which the decoded

transm ssi opchanng og@fe%o@e% b@ﬁ%rdatelvetﬂ? C&F@ QQJC?‘_L% algordd;hm execut ed

by the audi o encoder The i'nf ormati on be obtained in different
ways, for exdfsild fQQﬁHﬁWcadlf‘se%%t’r%‘ﬁn‘é%tt’h odéE6d PN AR ST o ishnel

data, if it 26cansb@1;semﬁermﬂlh&rmw t t&h\@hl@&nﬂpguﬂgt@é@owetahmtlasy aye -
27 been coded/ decoded. %terna&' vel]\{ the audio de}(lzoderl mag/ éﬁs |
comuni cat e ﬁtsé) i REACELy 16 t HeIEEnf FHRPETF SRt ABanS aDRe L st 4t ©

al t er nath veldgtetrmé neord i gueatfimm neaas c%iermytrahmm)msze thencedediata

{ransm ssi oncehanel; 48! 2:a2i! AR08 Srs dupus Al Goled prace

transm ssi on channe ata accor 1 ng al %has
t aken pl aceSucBuch a"ceddndg algo¥ithm s$§@l@@‘€l‘ﬁé@"w‘4’illymmﬂ®lb‘é

contai ned i @o%%%lin%@t RYt cdaha cstreamdef anenceders 210 dirdde- fol lowing, a
preferred inplenentation of the configuration nmeans will be descri bed

based on a block diagramw th respect to Fig. 3a. The configuration neans
26 i s Mdesi gned the raafwdmm;a,r anet epr@ﬁef:i:gur atli"npDLeﬁléﬁtBKlﬂonf ram t hend nput

dat a andt0|ne asHIustrat in 15 bIok30 the_p anet er
configurati on 1(i:fug tﬁl m%‘fm rrewaln]ilhg th% E%H’Pa 6isoen m%lnsavm ]I
conti nue toda@adamnwutheraapamt ¢ ddtta Star.edinet @:oe»&argamat@m IERATE | N

i nformation;(oryal; l,eqst Barfeé&ﬁ the ;52?5‘1@51%' i% ﬂ"?;{lﬁrar@tdrpn):ub” £H1e
paranmet er data stream.  as illustrated 31 however, step 30
det er ni nes tHaM the ipardnstasr c%ﬂﬁl*@%rafl?@ﬁpéﬁé PRH Rés itlHe:

nmeani ng,s t helceanficgurat i ene ndtidr obbakngl:REer BRL icen ORad GOodiiNgst
al gorithm op which the decoded t1s ”55?15%2895‘3%& 88 Bue to read in
'

the parameter data stream to extract configuration
information {or at least part of the configuration
information) in the parameter data stream, as i1llustrated

20 in bklock 31. 1If, however, step 30 determines that the
parameter configuration cue PKH has the second meaning, the
configuration means will obtain information on a coding

algorithm o¢on which the decoded transmission channel data

are based, in step 32.

25
If there are several basically possible coding algorithms
for which the inventive device for generating the multi-
channel signal is designed, step 32 1is followed by a
subseguent step 33 in which the multi-channel
30 reconstruction means determines (33) a configuration

setting based on information existing on the decoder side.
This may be done, for example, in the form of a Zlook-up
table (LUT). If, at the end of step 32, an audio encoder
identification cue is obtained, a lcook-up table is entered
35 in step 33 using the audio encoder identification cue,
wherein the audio encoder identification cue 1is used as

index. Assoclated 1n the index there are found various



are based,

in

algorithns f

channel

step 32. 25 If there are several basically possible coding
or which the inventive device for generating the nulti-

signal is designed, step 32 is followed by a subsequent step 33 in

whi ch the multi-channel 30 reconstructiof8nmeans determ nes (33) a
configuration
This nmay be done, for exanple, in the formof a |ook-up table (LUT). If,

at the end Q;fon%tl%@x%%lo%n %@tqn%@cod%ﬁch' dentifigcaki %&g@ql s ot ned,
| ook-up table is entere 357in step 33 using the audio encoder
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e best case, requires only a single bit to indicate the
gnaling of the configuration informaticn per se. The
rametric multi-channel decoder may subseguently evaluate
is flag. TIf the availability of explicitly available
nfiguration information is signaled with this flag, this

nfiguration information is used. If, on the other hand,

implicit signaling is indicated by the flag, the decoder

wi

11 use the information on the used audic or voice coding

method and apply configuration information based on the
signaled coding method. For this purpose, the parametric
multi-channel decoder and/or the multi-channel
reconstruction means preferably has a look-up table

co
de

ntaining the standard configuration information for a

termined number of audio or voice encoders. There are,

however, also other possibilities than a look-up table

wh

ich may, for example, include hard-wired solutions, etc.

Generally, the decoder 1is capable of providing the

configuraticn information with predetermined information

present in itself depending on the actually present enccder

identification informatiocn.

Th

is concept 1is particularly advantageous in that a

complete configuration of the parameter scheme may be



met hod and apply configuration information based on the 25 signal ed codi ng

nmet hod. For this purpose, the paranetric nulti-channel decoder and/or the

mul ti-channel reconstruction nmeans preferably has a | ook-up table

contai ning the standard configuration ir&8rmation for a detern ned nunber

of audio or voice encoders. There are, 30 however, also other possibilities
than a | ook-up table which may, for exanple, include hard-w red sol utions,
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have to be wegttren expliitGitly into the 5 data streamitself with a

consi derably higher "effort regarding bits. According to the invention, the
signaling may be switched back and forth. This allows sinple nulti-channel
data 10 hamdlcong,ingvedt i fhé henkepresent aiions Dind hend r aasMceSi oM chrednel
dat a changes, for exanpl e en,the transm ssion . channel, data are decoded
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20 particul aneh-bt esest thRdepNReetiingn Wit i ke, "suppl enentation” of
existing stereo data to a nmulti- channel representation. In the follow ng,

there will be given an exenplary
i5 The inventive concept thus allows the saving of signaling

bits in the case of synchronous operation on the one hand
and switching to asynchronous operation on the other hand,
if necessary, 1.e. an efficient bit-saving implementation
and, on the other hand, flexible handling, which will be of
20 particular interest in connection with the
“supplementation” of existing stereo data to a multi-

channel representation.

In the following, there will be given an exemplary
25 implementation of the inventive device for generating a
multi-channel audio signal with the example of a syntax
pseudo code, with respect to Fig. 4c. First, the wvalue of
the variable ™“useSameBccConfig” 1is read in. Here, the
variable serves as continuation cue. So, there 1is only a
30 continuation to interpret the parameter configuration cue
when this variable, i.e. the continuation cue, has a wvalue
equal to, for example, 1. If, however, the continuation cue
is unequal to 1, 1i.e. it has the other meaning, a
previously transmitted configuration is used. If there is
3% no configuration in the multi-channel reconstruction means
yet, it has to wait wuntil it obtains the very first

configuration information and/or configuration setting.



25 inplenmentation of the inventive device for generating a nulti-channel
audio signal with the exanple of a syntax pseudo code, with respect to
Fig. 4c. First, the value of the variable "useSameBccConfig" is read in.
Here, the variable serves as continuati 6A eue. So, there is only a 30
continuation to interpret the paraneter configuration cue when this
variable, i.e. the continuation cue, has a value equal to, for exanple, 1.

I, homver,wﬁéﬂefdaqmwlmgatwm S fe WRAYM rdietler IcSard uﬂ—ﬁ.slérhec@é her
meani ng, a _previousl %ﬁ$ransn1tted conflguratlon is used. 1f there is 35 no
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wai ]E until igs rolfeaions dd’rﬁi\@{]ryatj;icrrlstcu@onmfgrmt @A si wfaqurmilleomsamiém1
configuratiqn setting. 30 . ol l.owi ng wi exam ne par a
conflguratlgh ?Ue lga%ga % "é&%e%%%ﬁ@éC%ﬁ?PéﬂPrg%ﬁgn 6%§§%ﬁxﬁ%&§
par anet ef cowfti gusat izory cerPKEr |fonhiguvatriabl eriformgualon,t obtt iwiellif

it has the geeand peaning. té@hﬁ§§€9§ 1@&'l1§f99ﬁa9§8nan%asgﬁph%h the

conflguratlon i nformation, determ ne the conf |gurat|on

i nf or nat i on CB&SEE Tori AHE L oricade?n i dBREDT PeattiBh, SeRBrhs ONPE odesder Yo br

Coder Y, as ceanpbke sgeen ffii-amithe lh'rﬂs%s staardimg Wdrh Ycase” i Hg. 44§ |t
is to be no by way of exa e, the syntax sho 10 in Fig. only

d.t
supports NP%% éﬁdgpxb§n§oéﬁ§eF@atHo VY SRS o ddih gyt ax ki
nanes/ ident iihi datg.onsc nayl be sagged.t sWieRs, f@md@xmnphd MR yas theetver,

det er m ned r._i r le b fl set to, for
15 exanpl e, ﬁﬁg Bvﬁg? coc{qfﬂ% rg1‘%#|ne%?on Plgtul\r%t |‘%§L ?rlésr ?ﬂgagplr}ndgdrci%yélcrﬁg MP3
encoder with the syntax version VI. Subsequently, the decoder is

configured whth, a dsterdidigohe parmt @{aéebegasegeegrhbhédBcgs confdgigation
identification. Thus, for exanple bl ock th of 576 20 sanples is

acti vated aénéBHFPéﬂpﬁtloﬁh§etW@ﬁdabﬁﬁx;bQQCqﬂkﬁﬁy% Havi if hil bl o
| ength liss segaabed, @ﬂtﬁﬂﬂgthﬁﬁﬁﬂﬂlth@nahjﬁpnft@MfQQUQﬂt$©htIE@& man be

the sanpllngdér yinStCMﬁ3’ éﬁ%@ﬁ th%hpar%pEtesyntax version V1.
Subsequently, the decoder is configured with a determined
parameter set based on this BCC configuration
identification. Thus, for example, a block length of 576

29 samples 1s activated as configuration setting. Thus, a
framing having this block length is signaled.
Alternative/additional configuration settings may be the
sampling rate, etc. if, however, the parameter
configuration cue (codecToBccConfigAlignment) has the first

25 meaning, i.e. for example the value 0, the decoder will
explicitly receive configuration information from the data
stream, i.e. 1t will receive a distinct beccConfigID from

the data stream, i.e. from the input data. The following
procedure is then the same as just described. In this case,

30 however, an identification of the decoder for decoding thae
coded transmission channel data is not used for
configuration purposes of the multi-channel reconstruction

means.

35 Thus, the bceConfigld may be used for the purpose of
decoding the transmission channel data in the case of an
MP3  audio  decoder for configuring a multi-channel

reconstruction means. On the other hand, there may also be



configuration cue (codecToBccConfigAlignnent) has the first 25 meaning,
i.e. for exanple the value 0, the decoder will explicitly receive
configuration information fromthe data stream i.e. it will receive a
di stinct bccConfiglD from the data stred8m ~i.e. fromthe input data. The
following procedure is then the sanme as just described. In this case, 30
however, an identification of the decoder for decoding the coded

transni ssi on,, ghanngl - Qﬁir?fl'g%ﬂé)éld&?eﬂqf&fmam LU @ ﬂf)‘rﬂ’?sﬁ% of,the

mul ti-channel "reconstruction neans. Thus, the bccContigl D may be used
for the purpddéEadt ardedsdi Rf t%‘@lttfaatr%% S EeRAENNE Watd it R LR of

an M3 audithedegogerl § Dig C@I&BI:L@UI’érﬂgadiaﬂkaél aghamel enteaenst rmiet | e
means. On the ther - 3 ot her confllgugatlon

N 1
"t or mat | on SEECOR iid) B TH L R TRt 1A SR e o Bl U o
irr espech vé&cofe vhhetrherCodendt anhkie tlsmdzer fyrhge audire ceneodeirg s @mnvVPEn

encoder . %hﬁ?ﬂ‘égg%f@d égt&aoctltbq{ dihed, contdayraf gt & V\%“ o ?S“Ch

as 5 Coder X an furt ree cohtiguratl n in he
configurati SACILVEGREL-i oﬁn( bREEhnf Tt D)eni@Céléfter‘tder i fdievieduake 1Hprlederred

e”bOdl”EntScohﬁﬁﬁ%réﬁﬁohurEh@brm@@nﬁhgulﬁt'Eﬂb' MLk eR ki {RecHat ain
stream which, in turn, t@ ﬁgiegtOt e decoder that it should use a m xture
0

of 10 al rea&ﬁrﬁreﬁéﬁnﬁéd FERAGT T it i PreLEii ¢ MR CYechder
and expld ci tllyebrgnpmietieed rneanfdogiffiaturen i drnfiorfetnaon. ol d&keerdthein the

above-descri gggd%q‘oodl oeqpts, %QS%MQ ﬁfﬁre ﬁS %%n%ﬁgét[son may Ontlsjlcghurt_ﬂ__alpcpl i ed

to ot her mul'ti-"chdannel ~ 'Signal's <?gnal S,

par anet ri cakhforgedédnvi deo signals, etc. Depending on the circumstances,
the inventive method for 20 generating and/or decodi ng nmay be i npl enented
in hardware_or in software. The_ inplenentation may be done on a digital

storage nedPmi*en pEiti c@ARSVer FassppPad skespodprkavicsng  BRRt r FraiYHal s
that mays beineadtouh ehegtraeniseal I, WhiGhed to other multi-channel

signals which are no audio signals, such as parametrically

coded video signals, etc.

Depending on the cilrcumstances, the inventive method for
20 generating and/or decoding may be implemented in hardware
or in software. The implementation may be done on a digital
storage medium, 1n particular a floppy disk or CD having
control signals that may be read out electronically, which
may cooperate with a programmable computer system so that
25 the method is executed. In general, the invention thus also
consists 1in a computer program product having a program
code for performing the method stored on a machine-readable
carrier, when the computer program product runs on a
computer. In other words, the invention may thus be
30 realized as a computer program having a program code for
performing the method, when the computer program runs on a

computer.



may cooperate with a programmabl e conputer system so that 25 the nmethod is
executed. In general, the invention thus also consists in a conputer
program product having a program code for perform ng the nethod stored on
a machi ne-readable carrier, when the eodguter program product runs on a
conputer. In other words, the invention may thus be 30 realized as a
conput er program having a program code for performng the nethod, when the
conputer programruns on a conputer. 132,z Gainms 1. Device for
generating a nulti-channel signal using-input data which include

transm ssion channel data 5 representing Mtransm ssion channels and
paranmeter data tevalieai Aok og:ézp@ia@m@n%l S muher-eiharihke Nbltgflamsrﬂ%rh@n
channel s and the .par nete dat a, toget her . represent, N.origi ?an el s,

wherein Mis | esd H¥dn andw%h%%J Y6 9199 afgarsimas 1P ai aﬁﬂg eiFFris
10 larged than Mrepheseintitie Mnputadahaseonprisbaanepar aasdierparameter

configurat i on ouga(4l) ¢ cORRELINGL BULbl:chanpelreconshipet jon peang

(24) designed to generate the anne ronfthe transm Ssion
channel data andtﬁﬁésﬁéﬁéﬁﬁmeﬂhﬁﬂQ?l%Hﬁmdcéhﬁl@@ﬁ@ﬂﬁ@ﬁrmﬁﬁﬁﬁ(tﬁgeﬁﬁﬁr

configuring the mubbiescehannelr IEGONSt ENELHONs TRARS rehefeiin tRes than
configuration neans ]éi designed to 20 read the’ i nput data to |nter%ret (30)

the parameter cOnfiyur&GR6n c, O\Khe]rﬁ”f%%rpépéﬁet%’r @At i "YU B 1dn “cukS has
a firsti0o25 neanilaggeexttheh (18l) wonfdgur atheon ipfuar mekican ceopt asaedain

the input data aggrgk ect. %%%%ngura%qzhguratl%gﬁsettkgg}ggékgs

mul ti - channel EORSTruct ion t e
configuration cue has a second neaning differing fromthe first meaning,

multi-channel reconstruction means (24) designed to
generate the K output channels from the transmission

15 channel data and the parameter data; and

configuration means (26) for configuring the multi-
channel reconstruction means, wherein the
configuration means is designed to
20
read the input data to interpret (30} the

parameter configuration cue,

when the parameter configuration cue has a first
25 meaning, extract (31} configuration information
contained 1in the input data and effect (34) a
configuration setting of the multi-channel

reconstruction means, and

30 when the parameter configuration cue has a second
meaning differing from the first meaning,
configure {(34) the multi-channel reconstruction
means using information on a c¢oding algorithm
(23) with which the transmission c¢hannel data

35 have been deccded from a coded version therecf so
that the configuration setting of the multi-
channel reconstruction means is identical to a

configuration setting of the coding algerithm



configure (34) the multi-channel reconstruction neans using information on
a coding algorithm (23) with which the transm ssion channel data 35 have
been decoded from a coded version thereof so that the configuration
setting of the nmulti- channel reconstrucBidonr neans is identical to a
configuration setting of the coding algorithm- 33 (23) or depends on a
configuration setting of the coding algorithm (23). 2. Device according to

claim1, wherein the tmansySsiindy ChpnNelo Mol @, COMPLL S& & {1 AN §$4 on

channel data stream having a _transm ssion channel data syntax, wherein the
paramet er data conpri §8% Wardmordrgat@3)st ream havi ng a paraneter data
syntax, wherein the 10 transm ssion channel data syntax differs fromthe
paraneter data syntax, and wherein_the. paraneter configyration cue is

Pnser ted in 2t he BAraerEro Ut H hokor G RaTL 4t RIS Syt lic 18 Whal 6177 The
configurati on neamsin(26) idetdesicgnedite reatdr&hemparsanet echaatal actorai ng
to the paraneter . data Synt; and .t tJ.a ( e Eﬂ;?

configuration cues. 25 3. l\(’?‘i&[ce gcéaglrs I nsgsqt%z)n o alnr#é;l or 2, %ﬁae%’n t he

mul ti- channel reconstruction neans (24) is designed to perform processing

in blocks, whereinet-Rent ransnpashRbrechanrel dateraie a3 $RQAUERGROfdata
sanpl es, and wherein 25 the configuration setting includes a bl ock I&?gt h

or an advance ndMBEATof PSARIPY e WAPERMEFE TR §7 prodessed WHB§LERE
mul ti - ch@annel reteastruckiion neansné24) dpee  pyneessi dgroéra bf oek. 30:4.

Devi ce accordi ngPhgagﬁle%ie@ %at\ghgglgitgxt he transmssion channel data are
ti me sanpl es of € at ['éast one” transm ssion channel, and the

mul ti-channel
wherein the parameter configuration cue is inserted in

the parameter data according to this syntax,

15
wherein the configuration means (26} is designed to
read the parameter data according to the parameter
data syntax and to extract (30) the parameter
configuration cue.

20

3. Device according to c¢laim 1 or 2, wherein the multi-
channel reconstruction means (24) 1is designed to
perform processing in blocks, wherein the transmission
channel data are a sequence of samples, and wherein

25 the configuration setting includes a block length or
an advance number of samples which are newly processed
by the multi-channel reconstruction means (24) per
processing of a block.

30 4. Device according to claim 3, wherein the transmission
channel data are time samples of the at least one
transmissicn channel, and the multi-channel
reconstruction means (24) comprises a filter bank to
convert a block of time samples of the transmission

35 channel data to a freqguency domain representation.

5. Device according to one of the preceding c¢laims,

wherein the parameter data comprise a sequence of



reconstruction nmeans (24) conprises a filter bank to convert a bl ock of
time sanples of the transm ssion 35 channel data to a frequency domain
representation. 5. Device according to one of the preceding clains,

wherein the paraneter data conprise a segdence of - 34 bl ocks of paraneter
val ues, wherein a block of paraneter values is associated with a tine
portion of the at |east one transm ssion channel, wherein the

mul ti-channel regonstidictdpn Iggaaﬁe{gﬂ) ba1desi gneghese i3 that dheex  or
configuration setting causes the block of  parameter values and the

associ ated tine PN OF VaHeE it edsfobhetEFaNdilsSi dnhaifirdtitd e
used for generatibHyg the et puhechapagksisiloh. dDewice acededieng tohene

of the preceding_cl.ai.ns wherein the coding algorit 23) iis one of a
plural i Fy of va?imouul;%lcﬁoddjla g &l gorith fucﬁb&mﬁ%%er?% f co f(ilegijr%%‘gns?reans
(26) conprises | ddletupthab ¢abl eyweansomhiseit tiimg udessan itidexbandka sét of
configuration i nfornmtdon assogkat ed Ell?%t Re Jpdex o Of 1 e C?@!r’%&o of

al gorithm which’respective % conprise the configuration setting for the
codi ng al gorit hm&h®2@whererh PRe doifisgursicoh aramsel 269 P designkdto

det erm ned the i n@exfan; dhe Hook-dip diabla fii-omd he information on the
coding algorithmand to determine (33) therefromthe configuration

information for the nulti-channel reconstruction nmeans. 25 7. Device
accordihgy t@&.oneDefviidee precediing ckai mene whérethet heréapdingatal £ongpy i se

configuration i%%%&@@g(y%géw éggﬁ ItéiﬁggQg€$ rgggnst&gct%%% neans a(24)
in the case of a paraneter configurati on cue ha |né thé first neaning,
and conprise onl plpaetl isly of viee iomsf iqpeliatd ol dafidrivesi emd or t he

mul ti-channel reconstruction nmeans in the case of the paraneter

configuration cue having the second neani ng.
wherein the configuration means (26} comprises look-up

15 table means which includes an index and a set of
configuration information associated with the index
for a coding algorithm, which respectively comprise

the configuration setting for the coding algorithms,

20 wherein the configuration means (26) is designed to
determined the index for the look-up table from the
information on the coding algorithm and to determine
(33) therefrom the configuration information for the
multi-channel reconstruction means.

25

7. Device according to one of the preceding claims,
wherein the input data comprise configuration
information for the multi-channel reconstruction means
(24) in the <case of a parameter configuration cue

30 having the first meaning, and comprise only part of or
no configuraticn information for the multi-channel
reconstruction means 1in the case of the parameter

configuration cue having the second meaning.

35 8. Device according to one of the preceding claims,
whereiln the configuration means (26) 1is designed to
extract only part of regquired configuration

information from the input data when the parameter



35 8. Device according to one of the preceding clains, wherein the
configuration neans (26) is designed to extract only part of required
configuration information fromthe input data when the paraneter - 35
configuration cue has the second neani ng3%and to use a renmaining part of
configuration information from preset configuration information known to
the multi- channel reconstruction nmeans. 5 9. Device according to one of

the preceding cl admtigwheriein dhe r@é)élfﬁtgé”@éé&ﬁbl Rasid26)ahg deshgaed to
obtain the informati on on the codlng orlthn1V|a a connectin I|ne Vi a

whi ch the confi gurstddgh Heand®iay 2 Eéﬁﬁélétaé&opo A THe&CSHdri Ghi chrom
generates the tqansnﬁssconft@anaeiodanmﬂbﬁmmﬂhba @Qdaduttansnkssm@&mi—

channel data, or t-ai tion on the coding algorithm by
4, 9ty éesq cﬁ%nehn?e

readi ng the t ransm esion chanhe 4 of the coded transnission channel
data, when the 15 parameter configuration cue has the second meaning. 10.

Devi ce accorali ng fedy Qe leclheriPigeCed] Ng.el abis, vy shes el g eyl nout; at a

further conprise a continuation cue (41), wherein the’configuration
means (26) is deﬁqﬁﬁﬁiqcﬁh?eéﬁnéﬁﬁqﬁﬁQ%¥ﬂe%e%Q@) (Fhe cbht AFEAEN6R cte to
effect a fixedl ylsetirortips evh oushyt sbgnahned contbgurat koBorsehii NG 0fat he
mul ti-channel recanstr ctlo means. in ﬁ}%g ggse of .the c%ntlnuatlon cue

having a first neaml%f N4 cohti g £ RS TMINEEdRAn A NS may
reconst¥@ction meanscamediezdasts ok tm&¢mm@meteh1cbnfg@maﬂaUmm(ﬂMheonIy

in the case of the.cantinuati oncue haylng frogecqnd eani ng differing, from

the first neaning. " Device according to cl ere
conti nuation cu€h@§n§§so@@5@ed‘Wﬁtlﬁoth@bbaﬁanéﬂé? datmraedéodi ngnt o-he

coding algorithm by reading the transmission channel
data or the coded transmission channel data, when the

15 parameter configuration cue has the second meaning.

10. PDevice according to one of the preceding claims,
wherein the input data further comprise a continuation
cue {41), and

20
wherein the configuration means ({26) is designed to
read and interpret (29) the continuation cue to effect
a fixedly set or previously signaled configuration
setting of the multi-channel reconstruction means in a

25 case of the continuation cue having a first meaning,
and to configure (30) the multi-channel reconstruction
means on the basis of the parameter configuration cue
only in the case of the continuation cue having a
second meaning differing from the first meaning.

30

11. Device according to claim 10, wherein the continuation
cue is associated with the parameter data according to
a parameter data syntax and is a flag in the parameter
data stream.

35
12. Device according te one of the preceding clainms,

wherein the parameter configuration cue is associated



a paraneter data syntax and is a flag in the paraneter data stream 35 12.
Devi ce according to one of the preceding clains, wherein the paraneter
configuration cue is associated - 36 wth the paraneter data according to
a paraneter data syntax and is a flag-i B6the paraneter data stream 13.
Device according to claim 11 or 12, wherein the 5 continuation cue or the
paraneter configuration cue each include a single bit. 14. Method for

generating a mul tirchamel p st ghet e HSERGa kRRYLadata twhiLhhd NEldide: data
transm ssi on channel data . 10 re:gesentln hﬂtransn155| n channel s and

paraneter data t o YOBtE £ ot futt Ganmel 'S @i $he 2 tF @i ssi on

channel s and the paraneter data together represent N original channels,

wh M . h
shereln M1 Jesodlon,, Noapdasaunl o o lgtom {hn by, e tbere R

configuration cuéx@¢ﬂwuaﬁyqn|Guﬁg<Nfréb@mﬁalﬁm@tgr(2¢pfﬂh@rﬁtommmﬁue

channel's fromthe.d&ransmssl on LShapnelpdata and the parameter data 20
according to a reconstruction algorithm configuring (26) the
reconstruction algorithmby the follow ng sub-steps: 25 reading the input

data to intempr eMe(taa)j th@r p@ér@@ﬁ@in@orﬁi @U'l@tli—@ﬂa@lﬁ%;l weegnkhe wjrraqret er
configuration cue hag trst anin ctln % cogflﬁ on
Bt e TP FP@@ 4) 32 EORf | Eﬁlon

i nformati on cont ai
settingl®f the mepmasEnm@mgonMalgmansmmssand mbhanneéspaam@etmarameter

configuration cug,hgs @oseﬁ8991n35£<m98‘8{:}§8td' %ﬂgﬁhé‘ﬂ?f romipe; firste

meani ng, effecting (34) the configuration seftin t he reconstructlon
al gori t hm usi ng CHEBERAEP6RN ok Emnnels and the parameter data together

represent N original channels, wherein M is less than
N and equal to or larger than 1, and wherein K is
15 larger than M, wherein the input data comprise a

parameter configuration cue (41), comprising:

reconstructing (24) the K output channels from the
transmission channel data and the parameter data

20 according to a reconstruction algorithm;

configuring (26} the reconstruction algorithm by the

fellowing sub-steps:

25 reading the input data to interpret (30) the

parameter configuration cue;

when the parameter configuration cue has a first
meaning, extracting (31) configuration
30 information contained in the input data and
effecting (34) a configuration setting of the

reconstruction algoerithm, and

when the parameter configuration cue has a second
35 meaning differing from  the first meaning,
effecting (34) the configuration setting of the
reconstructiocn algorithm using information on a

coding algorithm (23) with which the transmission



coding algorithm (23) wth which the transm ssion - 37 channel data have
been decoded froma coded version thereof, so that the configuration
setting is identical to a configuration setting of the coding algorithm
(23) or depends on a 5 configuration setBiing of the coding algorithm (23).
15. Device for generating a paraneter data output which, together with
transm ssion channel data including M 10 transm ssion channels, represent

Noriginal channels, whergin Mi:s .l essLhapebhandebsagquatobe of |a5aes
than 1, conprising: nulti-channel paraneter means (11 for providing the

15 paranmeter data; si JRaSIRG nedReT$28) f &P detleihi nith§ a Pk Ghptertion
configuration cue, wheeitdnlghe; Harasatetagonfd gyr@bh@agummms @etfﬁlrr&j

meani ng when configuratio |nfor tion .20 contain in the ter data
output is to be used ° emﬁcﬁ aﬁ&@Pr @Hhsﬂgg&tl?ﬁ1rﬁ§§ %FE anmh%reln
t he parapeter configucahmagumaelhas aesecand mEanthg mm&nn@cwéigpmznmmn
data are to be used fq? nulti- channel reconstruction which are based on
a coding 25 algorithm'to’'be used for coding or decoding the M transm ssion
channel's; and configuration data witing means (15) for outputting the

configuratian i nbakAekli ofh it 058RE akPihhe sPasABRiSler 30208t 31 @ RULyL1E,,
Devi ce accordlng to claim 15, wherein"the configuration data witing neans

(15) is designed PEetNfgert & c SRERIHS IR Cus fREB t 11 iar ARELBF1REt 4 set |
35 wherkei n t he ceshnBRakis@BNCULGAUSES, arépﬁ(@:aéryt SEt orfik@vizdusdyarsi€gingl ed

configuration set%ggglkoﬂpe %esé tha"“&t' aQQaeg§§P”§5r%§'f§}$Q§”'t
has a first - 38"
than 1, comprising:

multi-channel parameter means (11) for providing the

15 parameter data;

signaling means (14) for determining a parameter
configuration cue, wherein the parameter configuration
cue has a first meaning when configuration information
20 contained in the parameter data output is to be used
for a multi-channel reconstruction means, and wherein
the parameter configuration cue has a second meaning
when configuration data are to be used for a multi-
channel reconstruction which are based on a coding
25 algorithm to be used for c¢oding or decoding the M

transmission channels; and

configuraticon data writing means (15) for outputting
the configuration information to obtain the parameter
30 data output.

16. Device according to claim 15, wherein the
configuration data writing means (15) 1is designed to
insert a continuation cue into the parameter data set,

35
wherein the continuation cue causes a fixedly set
previcusly signaled configuration setting to be used

in a multi-channel reconstruction when it has a first



meani ng, and causes that a configuration of a nulti- channel reconstruction
is to take place using the paraneter configuration cue when the
continuation cue has a second neaning differing fromthe first nmeaning. 5
17. Device according to claim15 or 16; @Berein the configuration data
witing means is designed to associate no or only part of necessary
configuration information with the paraneter data set when the 10

par amet er Conflgﬁ%ékhﬁﬁ CQﬁuﬁaéaﬁgéss%ﬁgﬂdam%%MfEbuﬁégionléf et-hod: f-or
generating a paraneter “data out togethetr wth transm ssion

[
channel data |ncpﬁépﬁﬁlwlr@SOP?gﬁgﬁFégponl%héﬁheF@kereBﬂé§§ntu%F%9 dilifal
channel s, wherei pg%mét?%s%oﬁfﬁfgﬂaaﬂdm s%wuahehomé |oa>l’rgﬁl’nuattf1®|21 Lue
conprising: providin t.he par.aneter_ _dat.a; nin
par anet er conflg Pﬁtgo%egﬁg d MR SO Hd Shars ?éﬁf F&tl% n@”@ ‘has a
first n®aning when configuration information contalned in the paraneter

data output ;s tgohecused Latadngul L, 25, ghannel reconséruchian. al ogrid hm

and wherein the par anet er conﬁlgﬂratlon cue has a second neani ng wh
configuration dataniigutrethenuseadteor weruing - chaang lﬁecéﬁ§ﬂ@@@@|oﬁxvhlch

are based on a CQQ%BGlékgo&kih@} bﬁl?tgﬁﬁﬁﬂ $Prn%@€b@9r9f=§EKEMHJEhﬂﬂB%|W
in

transm ssion 30, channel s; out pu the configurati

information to 6BF8FWaFﬁ8npaWéﬁﬁtthﬁatﬁaﬁﬁ@%ﬁ?r %249, TRV d ?Qﬁ the
gener atiing a par aaeteetdat acont pubrabich, cuogether thet hsécams mMrssdromg
channel data inck ing M transm ssion channels, represent N original
channel s, wherei'n is less than N and is equal to or larger - 39 than 1,
usi ng i nput data, wherein the input data

18. Method for generating a parameter data output which,
together with transmission channel data including M

15 transmission channels, represent N original channels,
wherein M is less than N and is equal to or larger

than 1, comprising:

providing (11} the parameter data:
20
determining (14) a parameter configuration cue,
wherein the parameter configuration cue has a first
meaning when configuration information contained in
the parameter data output is to be used for a multi-
25 channel reconstruction algorithm, and wherein the
parameter configuration cue has a second meaning when
configuration data are to be used for a multi-channel
reconstruction which are based on a coding algorithm
to be used for coding or decoding the M transmission

30 channels; and

outputting (15} the configuration information to

obtain the parameter data output.

35 19. Device for generating a parameter data output which,
together with transmission channel data including M
transmission channels, represent N original channels,
wherein M 1is less than N and is equal to or larger



conprise a paraneter configuration cue (41) which has a first neaning that
configuration information for a nulti-channel reconstruction neans is
contained in the 5 input data, or has a second neaning that the multi-
channel reconstruction nmeans is to use-c8fAfiguration information depending
on a coding algorithm (23) with which the transm ssion channel data have
been decoded from a coded version thereof, conprising: 10 witing neans

for writing confitgunat jon datay é%f‘déﬂHB\MwHér%ﬁnUE%H% i sngesi gheghto
read the input data tq i nter et t he garaneter conf i atqgi cue,
and when the par&ﬁ@@éﬁ%ﬁnﬁléﬁﬁ%ﬁ?B cﬁ%nﬁé%uf B1OBelHfid | ﬁéﬁn%ﬁ@' 35 eve
and out put as the ﬁxnﬁugmeahhﬁg d&b&ldﬁﬁﬁi@uraﬁn@m aneedmaglaﬁzﬂqﬁwathm
(23) with which th tr%nsmns n, . S%nneclt dataeha%vse been dfcodgg a
coded version tﬁb &6 hf@ AT 5' ene fétlng a paraﬁ% Atd ou put
whi ch, 25 togeth@pwmtdﬁtaansn1§@arﬁchanneﬁ detanimel| tdihg thle multi-
transm ssion chanfghse r SRLESEN - N-OId9! RBknchannel s, yoahargl M dgss

than N and is equal to o , us I nput wherein the

i nput dat a corrprmééralaﬁapé}né? NEBrTY qma%iléggéﬂé @Aﬂ)ormuh@h e 30t

first meaning th&hl@ﬂ”ﬁﬂﬂ#r@ﬁéﬂghiéﬁiﬁﬂm@héﬁhéprdéta”%b@eWHﬁﬁH“ﬂecoded
reconstruction ans is contained . in the qput data, .or has a second

meani ng that t he tAiMt Ao CORGINEE TPeOn P IS on Gk 5% 0 use
configur@tion information dependlng on a codlng algorithm (23) with 35

uhi ch the transmsstonseannel dala bave,been decadad; iromia cqdad.yoroi on

t hereof, conprising ein o interpret (
par amet er conflg@thWéﬁteﬂé,m@ﬁ@Swhéndﬁﬁegmﬁﬁaﬁéter configuration cue has
t he

read the input data to interpret (30) the

15 parameter configuration cue, and

when the parameter configuration cue has the
second meaning, retrieve and output as the
configuration data information on a coding
20 algorithm (23} with which the transmission
channel data have been decoded from a ceoded

version thereof.

20. Method for generating a parameter data output which,

25 together with transmission channel data including M
transmission channels, represent N original channels,

wherein M 1s less than N and 1s equal tec or larger

than 1, wusing input data, wherein the input data

comprise a parameter configuration cue (41) which has

30 a first meaning that configuration information for &
multi-channel reconstruction means is contained in the

input data, or has a second meaning that the multi-

channel reconstruction means is to use configuration
informaticn depending on a coding algorithm (23) with

35 which the transmission channel data have been deccded

from a coded version thereocf, comprising:



5 second neaning, retrieving information on a coding algorithm (23) with
whi ch the transm ssion channel data have been decoded from a coded

version thereof, and outputting the retrieved configuration data. 10 21.
Conmput er program having a program code-féf perform ng the nmethod according
to claim14, claim18 or claim 20, when the conputer programruns on a
conput er.

reading the input data to interpret (30) the

parameter configuration cue, and

when the parameter configuration cue has the
5 second meaning, retrieving information on a
coding algorithm (23) with which the transmission
channel data have been decoded from a coded
version thereof, and outputting the retrieved

configuration data.

10

21. Computer program having a program code for performing
the method according to claim 14, claim 18 or claim

20, when the computer program runs on a computer.



