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Repeated decoding and encoding in subband encoder/decoders 

The invention relates to an apparatus for encoding a wideband digital signal, the 

apparatus comprising 

- input means for receiving the wideband digital signal, and 

- splitter means for splitting the wideband digital signal into a number of M sub signals, M 

5 being an integer larger than one, 

··-10 

.... fonnatting:means. for..assembling . .digital infonnation including said sub. signals into a .digital 

output signal having a format suitable for transmission or storage, to a method of encoding, 

to control signal generator means that can be used in the apparatus,_ to a decoding apparatus 

and to a decoding method. 

An encoding apparatus as defined in the opening paragraph is well known in the 

form of a subband encoder or a transform encoder. Reference is made in this respect to EP­

A 402.973, document 02 in the list of related documents that can be found at the end of this 

15 description. 

The invention has for its object to provide an improved encoding apparatus. The 

apparatus in accordance with the invention as defined in the foregoing is characterized in that 

20 the apparatus funher comprises delay means coupled between the input means and the splitter 

means, for realizing a specific delay of the wideband digital signal. 

The invention is based on the following recognition. Investigations carried out 

on the quality of a wideband digital signal that has been repeatedly encoded and decoded • 

. have resulted to the conclusion that such repeated encoding and decoding may lead to some 

25 signal degradation. It was recognized that one of the. causes of this signal degradation was the 

difference in the timing in a decoder and a subsequent encoder. More specifically, it was 

recognized that, in a system where a decoding apparatus is coupled to a subsequent encoding 

apparatus. the signal delay as a result of the series connection of synthesis filter means 
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present in the decoding apparatus and the splitter means present in the encoding apparatus 

and their interconnection is an imponant factor. This, in the sense that this delay should be 

equal to MT, or equal to an integer multiple of M.T, where Tis the sampling period of the 

wideband. digital. signal,--in order--to .have -the.lowest signal .degradation;··· 

5 If this delay is however not equal to MT or to an integer multiple of M. T. the 

10 

additional delay means as claimed should be inserted between the output of the synthesis 

filter means and the input of the splitter means, the delay of the additional delay means being 

such that the total delay, inclusive the delay of the delay means, satisfies the above 

requirement. 

As a result, a delay means having a fixed delay can be included in the input 

means of the encoding apparatus or in the output means of the decoding apparatus,- assuming 

that the splitter means in any encoding apparatus have all the same delay and that the 

synthesis filter means in any decoding apparatus have the same delay. 

If wideband digital signals have been obtained upon decoding in a decoding 

15 apparatus having splitting fitter means of an unknown delay, it will be necessary to 

incorporate a variable delay in the encoding apparatus in order to satisfy the requirement that 

20 

25 

the total delay equals M.T or equals an integer multiple of M.T. 

These an other aspects of the invention wilJ be further elucidated in the 

following figure description. which shows in 

in figure 3, 

figure 1 a prior art encoder/transmitter, 

figure 2 a prior art decoder/receiver, 

figure 3 an encoder/transmitter in accordance with the invention, 

figure 4 an embodiment of the delay unit and the control signal generator shown 

fig_ure_ 5 another embodi~ent of the control signal generator, 

figure 6 shows the combination of decoding/reproduction and subsequent 

encoding/recording, 

30 figure 7 shows in (a) the in-band impulse response for a delay between 

·decoding/reproduction and encoding/recording in the optimal situation and in (b) the in-band 

impulse·response·for· a-delay·other·than· the· deJay··in· the· optimal·situation·;·and·- ·· 

figure 8 shows in (a) the neighbouring-band impulse response for a delay 

between decoding/reproduction and encoding/recording in the optimal situation and in (b) the 
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neighbouring-band impulse response for a delay other than the delay in the optima] situation. 

Figure 1 shows schematically a prior art apparatus for encoding a wideband 

digital signal, such as a wideband digital audio signal. The wideband digital audio signal may 

have a sampling frequency of 44.1 kHz, and samples of the wideband digital signal are 

applied to an input terminal l. A splitter unit 3 is provided for splitting the wideband digital 

signal into M sub signals. In the present example, it is assumed that the splitter unit 3 splits 

I 0 the wideband digital signal into M subband signals. Such encoder is called a subband 

- encoder .-Another ·type-of enooder· that -could- have-been- used ··here -is- a-transform -coder ,-well 

known in the an. 

M subband signals SB1 to SBM are generated at M outputs of the splitter unit 3. 

Those subband signals are supplied to a data reduction unit 5, in which a data reduction step 

15 is carried out on the M subband signals so as to obtain M data reduced subband signals. 

Those M data reduced subband signaJs are supplied to a formatter unit 7 so as to convert the 

~ M. data reduced subband signals; together with other type· of-information;· such· as-scale 

factors and bit allocation information, into a datastrcam that can be supplied to an output 

terminaJ 9. for storage on a record carrier or in a memory, or for transmission via a 

20 transmission medium. 

This is all well known in the an. Reference is made to various publications 

disclosing an apparatus as schematically described above, see eg. the references D 1 to 04 

given in the list of related documents that qin be found at the end of this description. 

More specifically, a block Bl of P samples occurring in a time interval (fo,t2) 

25 of the wideband digital signal is applied to the terminal and l is converted into M samples, 

more specifically converted into one time equivalent sample of each of the M subband 

signals. The next block B2 of P samples occurring in a time interval (t1 ,t3) of the wideband 

digital signal is converted into the next M time equivalent subband samples, one in each of 

the M subband signals. As will be clear from figure 1, the blocks B1 and B2 overlap each 

30 ·other, because the block B2 is shifted in time over M samples compared to the block B1• 

Time equivalent signal blocks of q samples each, one time equivalent signal 

block in each of the subband signals, are compressed in the data reduction unit S in a well 

known way. Those time equivalent signal blocks are denoted Ti, 1 to T 1.M in figure 1 and 

form a macroblock MB 1• A subsequent macroblock MB2 of M time equivalent signal blocks 
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T2•1 to T2.M is a1so shown in figure 1. 

The-apparatus··described·in ·figure-·i -can-be-an-apparatus-for recording digital · 

information on a record carrier. such as a magnetic record carrier. As example of such 

apparatus is a recording ~pparatus of the DCC type. 

S Figure 2 shows an apparatus capable of decoding (reproducing) the information 

encoded (recorded) by the apparatus of figure 1. The information transmitted is received via 

an input terminal 10 and supplied to a deformattcr unit 12, which retrieves the data reduced 

subband signals and additional information, such as scale factors and bit allocation 

information, from the transmitted signal, In a data expansion unit 14, the data_reducecL __ 

10 subband signals are reconverted into subband signals (using the scale factors and the bit 

aUocation information). In the synthesis unit 16, those subband signals are combined so as to 

obtain a replica of the original wideband signal at the output terminal 18. 

It wi11 be clear that one may be able to identify in the decoder of figure 2 the 

same macmblocks MB1 and MB2 as in the encoder of figure 1. As a result, an encoding by 

15 means of the encoding apparatus of figure 1, followed by a decoding by means of the 

decoding apparatus of figure 2, can be carried out on the wideband digital signal without an 

introduction of an audible distortion. 

A problem may now occur during a repeated encoding (recording) and decoding 

(reproduction).-af: the. lime.. wideband-digital. signaL Tests... hav.c. made. clear:· that: if the. same. 

20 wideband signal is copied a large number of times, signal degradation may oc~ur. Copying 

of the wideband_signal .. means .. that.the..sjgnal.supplied.by_-thc..decoder. (reproducer) .of-figure 2-

is encoded (recorded) again by an encoder (recorder) of figure 1. Investigation have led to 

the following recognition. 

The figures 6, 7 and 8 show the signal behaviour during copying of a wideband 

25 digital signal. Fig'!re 6 shows the decoding/_rep'J'.oduction step,_ more s~ifica1ly,_ \he step _of 

synthesizing the subband signals SB1 to SBM into a wideband digital signal by means of a 

synthesizing_ unit 16', and the encoding/_recording_ .step, _more specifically, .the splitter stepJn . 

a splitter unit 3', so as to obtain the subband signals SB1' to S~'. 

Assume for the moment thanhe delay element 20' is absent. Funhcr, as the 

30 --synthesis-step-in-the syn~hesis-uniH6' and the subsequc;nt·spl~tting·~tep jn·-the spHttenmitY­

·are-assumed. ·to- h·ave- an- -ideaJ:-transmission· characteristic- of.'unity; thlS -mcans-that· -the-subband- · · 

signals SB1' to s~· will be equal the subband signals SB1 to SBM respectively, except for a 

specific time delay D. This delay is caused by the internal delays of the synthesis unit 16' 

and the splitter unit 3 ·, and other delays (if present, such as the delay unit 20') in the 
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connection between the synthesis unit 16' and the splitter unit 3•. Investigations have led to 

the conclusion that, if the delay D equals an integral number N of M.T, where T js the time. 

interval between successive samples of the wideband signal, this transmission characteristic is 

indeed the best approximation o.f a unity transmission characteristic. For other values for the 
5 delay D, the transmission is less ideal. so that distorted subband signals SB1 • to SBM' appear 

at the outputs of the splitter unit 3'. This will be further explained with reference to the 

figures 7 and 8. 

Referring to (a) in figure 7, this shows the 'in-band' impulse response H(P,Q) 

of the circuit located between the circuit points P and Qin figure 6, as a result of an impulse 
· 10 si supplied to the circuit at point P. (a) in figure 8 shows the 'neighbouring-band' impulse 

--response-H(P;R)-of-the circuit-located-between-the aircuit-·points P-and-R-in -figure -6-as-a 

result of the impulse 5i supplied to the circuit point·P. For subbands lying further away than 

the neighbouring bands, an alike impulse response as shown in (a) of figure 8 exists. If the 
___ delay DJs_suclLthatJt..equals.M~T or.equals an.integer multiple of M.T, the in-band impulse 

15 response will result in samples at time instants ... , -3M.T, -2M.T, -M.T. o. M.T, 2M.T, 

3M.T, .•. As the impulse response is however zero at the time ins1:ants ••• , -3M.Tt -2M.T, -
M.T, M.T, 2M.T, 3M.T, .... ,this means that the impulse response results in exactly one 

impulse s0 at time instant 0, see figure 6. Further, samples occur at the time instants ••• , -

JM.T. -2M.T, -M.T, 0, M.T, 2M.T, 3M.T, ... in the neighbouring-band impulse response 
20 of (a) of figure 8. As this impulse response is zero at all those time instants, no sample value 

will appear in the neighbouring subband. 

Assuming now that the delay Dis different from N.M.T, where N is an integer 
larger than -1. More precisely, the delay is. assumed to be equal to N.M.T+a.T, where a is 
an- integer for which holds O<a<M-1. As a result, (b) of figure 7 shows the in-band 

25 impulse response at the circuit point Q. A number of impulses occur spaced at time intervals 

M.T apan and shifled over a time interval a.T compared to t=O. (b) of figure 8 shows the 

neighbouring-band response for this time delay. Again, impulses occur spaced at time 

intervals M.T apan and shifted over a time interval a.T compared to t=O. The non-zero 

neighbouring-band response is the cause of the increase in distonion when repeatedly copying 
30 · the wideband digital signal. 

.From -the .foregoing, .it .will .be .clear .that .the .requirement .that .the.delay .D .should 

be equal to M.T or to an integer multiple of M.T should be satisfied in order to minimize 

_distonion.when .repeatedly-cop.ying..the .wideband.digital.signal. If the delay.in.the. synthesis 
filter unit 16' and the delay in the splitter unit 3' is unequal to N.M.T, the above 
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requirement can still be met by inscning the delay unit 20' and choosing the internal delay of 

the delay unit 20' such that the total delay D satisfies the above require_ment. As an example, 

if we study the situation described with reference to (b) in figure 7 and (b) in figure 8, where 

the delay D without the insertion of the delay unit 20', was equal to N.M.T+a.T. it ~ill be 

5 ·clear that, if the delay unit 20' realizes an internal delay of (M-a).T, the total delay again 

becomes an integral multiple of M.T. 

When changing the value for the delay D from an integral multiple of M. T to 

the next higher integral multiple of M.T, it can be ~tablished that the total energy of the 

subband signals at the output of the splitter unit 3' is the lowest for a delay D equal to an 

10 integral multiple of M.T, but higher for other delays. 

In one embodiment of the invention, the encoding apparatus may be provided 

with the (fixed) delay 20', which is set to such a delay va1ue that the total delay D as shown 

in figu~ 6 is equal_ to N.M.T. In another embodiment of the invention, the decoding __ 

apparatus may be provided with the (fixed) delay 20', which is again set to such a delay 

15 value that the total delay Das shown in figure 6 is equaJ to N.M.T. Both embodiments are 

possible if the internal de1ay in the synthesis units 16' of decoding apparatuses have all the 

same-and· known-delay -value; -and -alse- tho -intcmal--delay -in the- ·splitter-units-.].! of encoding---­

apparatuses have an the same and known delay value. 

Jn another embodiment of the invention, as shown in figure 3, the encoding 

20 apparatus is provided with a variable delay unit 20, present between the input terminal l and 

the splitter unit 3. The variab1e delay unit 20 realizes a ~e1ay of the wideband digital signal. 

This delay can be equal to m. T, where T equals l/f11 , f1 being the sampling frequency of the 

wideband digital signal. m is an integer value between 0 and M-1. The delay can also be 

larger, more specifically, m.T+N.M.T. Preferably, however the delay 20 is capable of 

25 rea1izing a delay m.T, between 0 and (M·l).T. The delay unit 20 has a control signal input 

22 for receiving_ a control sig_nal that controls the value of m, and thus control the amount of 

delay reaJized. A control signal generator 24 is present for generating the control signal. 

The va1ue m is controlled in such a way that the delay D, as defined in figure 

6, equals N.M.T. As has been explained above, the exact setting of the delay 20 can be 

30 established by determining the (total) power in the subbands SB1 to SBM, generated by the 

· splitter unit 3. If this (total) power is minimum, the delay 20 is set to the correct value so 

that D equals N.M.T. 

Figure 4 shows an e1aborated version of the delay unit 20 and the control signaJ 

generator 24. The delay unit 20 comprises an M·tap delay line 30 having an input coupled to 
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the input 26 of the delay unit 20 and M taps as outputs coupled to corresponding inputs of a 

multiplexer 32. An output of the multiplexer 32 is coupled to the output 28 of the delay unit 

20. The control signal generator 24 comprises M splitter units 34.1 to 34.M. The splitter 

units 34.1 to 34.M are identical to the splitter unit 3 of figure 1, as far as their signal delays 

-5 ·arc concerned. ·Tue· splitter ·units·34; 1-10-34-;M-have-each·an·-input ·couplcd··to·a·corresponding 

one of the M taps of the delay line 30. The splitter units 34.1 to 34.M each generate M 

subband signals that are supplied via the lines 36.1 to 36.M respectively to corresponding 

signal power determination units 38. l to 38.M. The power determination units 38.1 ·to 38.M 

determine the signal power in each of the subband signals supplied by one of the splitter 

I 0 units, resulting in M power values, one for each of the subband signals. Those power values 

are supplied via the lines 39. 1 to 39.M to summation units 40.1 to 40.M for summing the 

power values in all of the M subbands so as to obtain a summed version of all lhe M power 

values. This summation can be realized in the dB domain, so that this summation is 

effectively a multiplication of the power values in the linear domain. The summed powers 

15 thus obtained are supplied to a minimum power determination unit 42. The unit 42 

determines which of the M summed powers is the smallest and generates a signal at its 

, output 43 indicating which of the M delays has resulted in this smallest summed power 

value: The signal supplied at the output 43 is thus an indication of this delay 1 and is indicated 

by a specific value form. Some averaging over a number of measurements is required in an 
20 averaging unit 44, in order to derive the control signal c1 that is suppUed to the control signal 

input 22 of the multiplexer 32. The multiplexer 32 selects in response to the control signal c, 

applied to its input 22 those signal from the M taps of the delay line 30 that has led on the 

average to the minimum summed power. 

The determination of the minimum of the summed power can be done slightly 

25 different from the way as shown in figure 4. In an alternative of the embodiment of figure 4, 

the control unit 24 comprises only two series arrangements of a splitter unit, such as the 

spliuers 34.1 and 34.2, a power determination unit, such as the units 38.1 and 38.2, and a 

summation unit, such as the units 40.1 and 40.2, which series arrangements are coupled to a 

minimum power determination unit. 

30 In a first measurement, the two series arrangements are coupled to, for 

example, the first two taps of the delay line 30 and the minimum of the two powers is 

determined. Next, a second measurement is carried out. One of the series arrangements that 

led to the minimum of the two powers remains connected to the same tap during the second 

measurement. -The...otber_series arrangement is coupled to, for exaqipli;:, the third rap of the 
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delay line 30. In the second measurement~ again the minimum of the two powers calculated 

is determined. Next, a third measurement is carried out. The series arran,gemenl that resulted 

in the minimum of the two powers in the second measurement remains connected to the same 

tap as during the second measurement. The other series arrangement is coupled to the fourth 

5 tap of the delay line 30. In the third measurement, again the minimum of the two powers 

calculated is determined. This is continued until all the taps have been u·sed in a 

measurement. The tap corresponding to the minimum power determined in the last 

measurement now relates to the delay to be selected by the multiplexer 32. 

Figure S shows another embodiment of the control unit 24, denoted by the 

10 reference numeral 24'. The unit 24' shows a large resemblance with the unit 24 of figure 4. 

The ·unit 24' ·comprise one splitter unit 34, for subband splitting the wideband digital signal 

applied to the input 26. The subband signals generated by the unit 34 are supplied to power 

determination unit 38. for determining the powers in the subband signals. A summation unit 

40 is present for summing the M powers of the M subband signals, so as to obtain a summed 

15 power value. For M subsequent system cycles, that is for M subsequent delays of the 

wideband signal applied to the input 26, a summed power value is determined by the unit 40. 

The M summed power values are supplied to the unit 42 for determining the smallest 

. summed power value of the M summed power value. After averaging in an averaging unit 

44, the control signal c5 , is generated, which control signal is supplied to the control signal 

20 input 22 of the multiplexer 32. 

25 

The derivation of the control signal c, need. not necessarily be realized on the 

basis of the total power of the subband signals, but can also be derived from an estimation of 

the total power, which may be the estimation of the power in one or more of the subbands 

only, but not all of the subbands. 

An encoding apparatus is thus provided for encoding a wideband digital signal, 

comprising an input (1) for receiving the wideband digital signal, a splitter unit (3) for 

splitting the wideband digital signal i~to a number of M sub signals and a formatting unit (7) 

for assembling digital information including said data reduced sub signals into 'a digital 

output signal having a format suitable for transmission or storage. 

30 During a repeated encoding and decoding of a wideband digital signal in a 

·subband encoding/decoding system or a transform encoding/decoding system, signal 

degradation may occur. Jn order to avoid this, the apparatus further comprises a deJay unit, 

more specifically, a variable delay unit (20) coupled between the'input (l) and the splitter 

unit (3), for realizing a delay. In the case of a variable delay unit, the length of the delay 
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realized by the delay unit is controlled by a control signal. A control signal generator unit 

(24) is present for generating said control signal. 

Whilst the present invention has been described with respect to preferred . 

embodiments thereof, it is to be understood that these are not limitative examples. Thus, 

- S -···various-modifieations may·beeeme-·apparent to. those-skilled in- the-art,-without .departing 

from the scope of the invention, as defined in the appended claims. 

As an example, the wideband digital signal need not necessarily be a wideband digital audio 

signal, but could be any wideband data signal. 
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CLAIMS: 

1. Apparatus for encoding a widebarict digital signal, the apparatus comprising 

- input means for receiving the wideband digital signal, and 

- splitter means for splitting the wideband digital signal into a number of M sub signals, M 
being an integer larger than one, 

5 - formatting means for assembling digital information including said sub signals into a digital 
output signal having a format suitable for transmission or storage. 

characterized in that the apparatus further comprises delay means coupled between the input 

means and the splitter means, for realizing a specific delay of the wideband digital signal. 

2. Apparatus as claimed in claim 1, characterized in that the delay means is a 
I 0 variable delay means, for realizing a delay, the length of which is controlled by a control 

signal, the apparatus further comprising control signal generator means for generating said 

- ---cantrol- signal. 

Apparatus as claimed in claim 2, characterized in that the control signaJ 

generator means comprises signal power estimation means for estimating the signal power in 
15 at least one of the M sub signals so as to obtain a power value for each of a number of 

delayed versions of the wideband digital signal, comparison means for comparing the power 

values for said number of delayed versions of the wideband digital signal and for determining 

the smallest power value, the control signal generator means being adapted to generate a 

control signal having a relationship to the de~ay of the delayed version of the wideband 
20 digital signal resulting in the smallest power value. 

4. Apparatus as claimed in claim 2, characterized in that the control signaJ 

generator means comprises signal power estimation means for estimating the signal power in 

each of the M sub signals, and power combining means for combining the M signal powers 

of the M sub signals so as to obtain a combined power value for each of a number of delayed 

25 versions of the wideband.digital .signal, comparison means for comparing the combined 

power values for said number of delayed versions of the wideband digital signal an~ for 

determining the smallest combined power value, the control signal generator means being 

adapted to generate a control signal having a relationship to the delay of the delayed version 

of the wideband digital signal resulting in the smallest combined power value. 

30 5. Apparatus as claimed in claim 1, characterized in that the del~l__~eans __ ~~-

I lllllll llllll lllll lllll II llll 
* C L M S * 
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adapted to realize a delay of (m+N.M).T, where mis an integer constant for which holds: 

0 s m ~ M-1, N is an integer constant larger than -1, and T is the tii:ne interval between 

two subsequent samples in the wideband digital signal. 

6. Apparatus as claimed in claim 2, 3 or 4, characterized in that the variable .delay 

5 means are adapted to realize a delay of (m+N.M}.T, where mis an integer for which hoJd.s: 

0 s; m s; M-1, N is an integer larger than -1, and T is the time interval between two 

subsequent samples in the wideband digital signal, the control signal generator means being 

adapted to generate a control signal so as to define the value of m. 

7. Control signal generator means for deriving a control signal from a wideband 

10 digital signal, that can be used in an apparatus as claimed in anyone of the preceding claims, 

comprising 

- input means for receiving the wideband digital signal, 

- splitter means for splitting the wideband digital signal into a number of M sub signals, 

- output means for supplying the control signal, 

15 characterized in that further comprises delay means for supplying a number of delayed 

versions of the wideband digital signal, 

- signal power estimation means for estimating the signal power in at least one of the M sub 

. signals so as to obtain a power value for each of said number of delayed versions of the 

wideband digital signal, comparison means for comparing the power values for said number 

20 of delayed versions of the wideband digital signal and for detecting whether one of the power 

values is substantially smaller than another power value,_ the control signal generator means 

being adapted to generate a control signal upon such detection. 

8. Control _signal generator means for deriving a control signal from a wideband 

digital signal. that can be used in an apparatus as claimed in anyone of the preceding claims·, 

25 comprising 

- input means for receiving the wideband digital signal, 

- splitter means for splitting the wideband digital signal into a number of M sub signals, 

- output means for supplying the control signal, 

characterized in that further comprises delay means for supplying a number of delayed . . 
30 versions of the wideband digital signal, 

- signal power estimation means for estimating the signal power in each of the M sub 

signals, and power combining means for combining the M signal powers of the M sub 

signals so as to obtain a combined power value for each of said number of delayed versions 

of the wideband digital_ ~ignal, compari~on means for comparing the. combined power values.. __ _ 

1111111111111111111 1111111 1111 
* C L . M S * 
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for said number of delayed versions of the wideband digital signal and for detecting whether 

one of the combi~ed power values is substan~ially smaller than another combined power · 

value, the control signal generator means being adapted to generate a control signaJ upon 

such detection. 

s ·9. Apparatus for decoding M sub signals so as to obtain a wideband digital signal, 

the apparatus comprising 

- input means for receiving the M sub signals, 

- synthesis filter means for combining the M sub signals into said wideband digital signal, M 

being an integer larger than one, 

10 - output means for supplying the wideband digital signal, 

characterized in that the apparatus f urthcr comprises delay means coupled between the 

synthesis filter means and the output means, for realizing a specific delay of the wideband 
digital signal. 

10. Method of encoding a wideband digital signal, the method comprising the steps 

15 of 

- inputting the wideband digital signal, 

·' - splitting the wideband digital signal into a number of M sub signals, M being an integer 
larger than one, 

- assembling digital information including said sub signals into a digital output signal having 

20 a format suitable for transmission or storage. 

characterized in that the method further comprises the step of delaying for realizing a specific . . 
delay of the wideband digital signal, prior to splitting the wideband digital signal. 

11. Method of decoding M sub signals so as to obtain a wideband digital signal, the 
method comprising the steps of 

25 - receiving the M sub signals, 

__ .,.combining.the M .. sub .signals.into.said-widebancldigital.signal, M.being anJntegerJarger 

than one, 

- supplying the wideband digital signal, 

characterized ·jn· that the·method .. funher compri-ses the-step-of delaying for·realizing--a·specific 

30 ·delay of the wideband digital signal. 

12. Method as claimed in claim 10 or 11, characterized in that the wideband digital 

signal is delayed in the delay step by a delay of (m+N.M).T, where mis an integer constant 

for which holds: 0 :s; m :S M-1, N is an integer constant larger than -1, and Tis the time 

interval between two subsequent samples in the wideband digital signal. 

I lllllll llllll lllll lllll II 1111 
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