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invention relates to a nmethog for deriving parasitic
signals fromnodul ated digital signals, with each
signal being determ ned by nmeans of a nodul ation
schema fromthe digital data to be transmtted and
b with the nodul ated digital signals received at the
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betmeen anal og signals and so-called digital signals.
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brought to a digital, i.e. accountable, form which
means that generally the information is converted to
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physical quantity the parameters of which are suitably changed
so that the signal can become the carrier of information, with
it being possible to distinguish between analog signals and

so-called digital signals.

With an analog signal, the information in the signal is
contained in the amplitude. If, however, essentially only a
finite number of values is assumed for the physical quantity,
in the extreme case for example that can be only twec values
such as “on and off”, “0 and 1”, etc., the signal is also
known as a digital signal. Digital signals that are obtained
by “digitization” form an initial basis for these digital

signals.

Digitalization enables, for example, information such as text,
picture, sound, etc. to be brought to a digital, i.e.
accountable, form, which means that generally the information
is converted to digital data by a binary code. However, the
conversion of an analog physical quantity (e.g. electrical

voltage, brightness, pressure, etc.) to discrete numerical



conversion of an anal og physical quantity (e.g.
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i screte numerical 2005P0395/WOSG 2 val ues that can
be digitally represented is also called digitization.
Digital signals (digital data) that can be transmtted
via a transm ssion channel (e.g. lines, air
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In contrast, analog signals can also be transmitted over
greater distances depending on the particular frequency.
Therefore digital signals are mapped, using digital
modulation, on analog signals, that are also known as a
carrier frequency or carrier. Sinuscidal oscillations are

mainly used as the carrier frequencies.

As part of this process, an instruction, caliled a modulation
schema, by means of which the digital signals or digital data
can be modulated on the analog signals or carrier frequencies,
is supplied by the digital modulation. Furthermore, a
distinction is made between different methods of digital
modulation, for example, amplitude modulation (ASK), frequency
modulation (FSK), phase modulation (PSK), quadrature phase
modulation {(QAM), etc.



distinction is made between different nethods of
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(PSK), quadrature phase nodulation (QAM, etc.
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frequency, wth the value of each frequency
appkicrateispohdi ng to a certain discrete value (e.g. zero
or one). The frequencies are furthernore
symetrically arranged around a carrier frequency.

In Jddie: £H st ansendref Weesglidecgatisd€lation (FSK) and phase
modulation (PSK) are less susceptible to interference. With
frequency modulation in the simplest case, called binary FSK,
the digital zero is coded by an analog oscillation of a
frequency and the digital one by an analog oscillation of a
second frequency, with the value of each fredquency
corresponding to a certain discrete value {(e.g. zero or onej.
The frequencies are furthermore symmetrically arranged around
a carrier frequency. The distance between the carrier
frequency and signal frequency is known as the frequency
swing. Technically, the FSK is normally realized, for example,
by two oscillators that can be switched on and off in turn,
but this means that the changing phase position in the output
signal becomes a disadvantage. An example of the use of FSK 1is
in telecommunication for the transmission of data via lines,

but it is also used in radio.

With phase modulation (PSK), digital signals, e.g. binary

zeros and ones, are coded by analog oscillations of constant



frequency and signal frequency is known as the
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frequency is modulated in amplitude and phase. QAM is
particularly suitable for the transmission of high data rates
and is robust against “phase errors”. In addition to PSK, QAM

is also one of the linear, digital meodulation methods.

Depending on the modulation method or modulation schema (e.q.
amplitude modulation (ASK), frequency modulation (FSK), phase
modulation (PSK), quadrature phase modulation (QAM), etc.}, it
is then possible to transmit a specific data rate via a
specific transmission channel characterized by the
transmission medium used (copper cable, cocaxial cable, air,
etc.) and a bandwidth. The signals generated by the respective
digital modulation, that are derived from digital signals or
digital data, can also be designated as modulated digital

signals.

During the transmission, these modulated digital signals can

be negatively influenced by parasitic signals. Such parasitic




is also one of the linear, digital nodul ati on nethods.
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for example, relative to the distribution of the frequencies
or wavelengths in the signals. A distinction can be made
between constructive interference, with which the superimposed
waves mutually amplify, and destructive interference with
which the superimposed waves mutually fade or even extinguish
completely. Therefore, interference can cause disturbances in
the transmission of {useful) signals, such as modulated
digital signals, and the quality of the transmitted, digital

data can be substantially impaired.

Particularly with radio technology, interference, that can
also include noise, is a widespread problem if this
interference, for example, also occurs within a frequency band
of the carrier frequency or carrier frequencies, with the
range of the electromagnetic spectrum used for technical
communication being regarded as the frequency band to which an
electromagnetic wave (e.g. carrier frequency) is assigned

according to its frequency and wavelength. The difference
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signals in fregquency bands not assigned to them are triggered,

can also be regarded as non-authorized or unauthorized carrier

frequencies with regard to these frequency bands. Parasitic

signals, such as interference, can also however cccur between

carrier frequencies of a frequency band, for example with PSK.

Because due to parasitic signals, for example interference,
the quality of transmission of meodulated digital signals can
be seriously impaired, it is important to be able to filter
out the parasitic signals from the received signals at the
receiver end on the one hand, but on the other hand to also be
able to identify the parasitic signals in order to be able to

subsequently suppress them

It is known that to assess the guality of a type of modulation
or of a demodulator and also at the same time to filter out

interference at the receiver end, the error vector magnitude

(EVM), called an error vector, can be used. The error vector




different carrier frequency and this therefore
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This measuring filter, for example, also corresponds to the
demodulation filter. This means that when calculating the
error vector the respective signal is filtered both for
determining the reference signal and when measuring the input

signal.

Matched or signal-matched filters that have a {matched)
transmission function so that an additive disturbed (useful)
signal can be detected as reliably as possible are normally
used as demodulation filters at the receiver end. A signal-
matched filter is mainly concentrated on the bandwidth of the
regular carrier frequency, or regular carrier frequencies, and
active only in the area of the signal rate. Bandpass filters,
for example, by means of which parasitic signals outside the
frequency band of the modulated, digital signals are

suppressed, are frequently used as demodulation filters.



end fromthe denodul ated digital data, with the
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frequency, bandwidth and power of the parasitic signal, thus

being made impossible.

A further problem with the error vector calculation is that
the error vector can only be used with linear digital
modulation methods such as PSK, Q-PSK, and QAM, etc. for the

derivation of parasitic signals.

Document US 2003/0165205 Al describes a method and a device
for measuring and demecdulating interference contained in a
digital carrier. With the method described, the interference
is determined with the aid of an error vector that 1is
generated by a blind equalizer demodulatcr. With the method
described in document US 2003/0165205 Al, the received
signals, on the basis of which the error vector is calculated
and the interference thus determined, also pass through a
filter in the receiver. Furthermore, digital signals generated

from the received signals are again filtered in order to limit

these to the bandwidth of the signals in the basic band. Thus,




function of the denodul ation filter is incorporated,
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vector, the error vector is also influenced by this
filtering. Furthernore, it has been shown to be
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filter in the receiver. Furthernore, digital signals
linegaherditEd-al modulation methods.

The object of this invention is achieved by a method of the
type mentioned in the introduction, with the transmitted,
modulated digital signals being reconstructed at a receiver
end, these reconstructed modulated digital signals then being
subtracted from the received, modulated digital signals and
the parasitic signals being then estimated from the results of
the subtraction but without influence due to the prior

filtering at the receiver end.

The main aspect of the proposed solution according to the
invention is that the parasitic signals, especially those
parasitic signals the bandwidths of which do not lie fully
within the frequency band of the regular carrier frequency or
carrier freguencies, can be estimated without being influenced
by filtering, e.g. by a signal-matched filter such as the

demodulation filter, because at the receiver end neither the
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digital signals and that can be used not only for

mid |fuesarencadl .gikaidwistih sandreeme hooS . 2 Therabi ett dignals
invention is achieved by a nethod of the type
mentioned in the introduction, with the transmtted,

In amtidiaired thHyineatlhed gnadSrdiatdot ¢ eclogsinvetetonat can be
recei ver _ end, these reconstructed nodul ated, digital
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being then estimated fromthe results of the
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filtering at the receiver end. The main aspect of the
proposed sol ution according to the

To achieve the objective, it is provided that at the receiver
end the transmitted, modulated digital signals are
reconstructed on the basis of the values, determined at the
receiver end, of the digital signals to be transmitted,
because in this way a modulation of the digital signals at a
transmitter end, i.e. a conversion of the digital data into
modulated digital signals at the transmitter end, can be
replicated at the receiver end and thus, from the
reconstruction of the transmitted modulated digital signals a
good estimation of the modulated digital signals sent by the

transmitter can be obtained.

It is advantageous if at the receiver end during a
reconstruction of the transmitted, modulated digital signals,
influencing parameters of a transmission channel such as
fading of the transmission channel and/or a time delay through
the transmission channel can be taken into account because the

received, modulated digital signals can also be influenced by




invention is that the parasitic signals, especially

20043058 7R @sSi tic signal s the bandw dths of which do
not lie fully wthin the frequency band of the
regul ar carrier frequency or carrier frequencies, can
be estimated wi thout being influenced by filtering,
e.g. by a signal-matched filter such as the

denodul atJ filter, because at the receiver e .
par AT e H00S s 18 T AeD vl SF ggnuation,
timdi@taal, sdghal s nor signals fromthe reconstruction

of the transmtted nodul ated digital signals pass
through a filter in which, for exanple, the

iy G . . filter |
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t raresohviartsatje ousduniertiesd diogitdehtsfgndhe sgseurecethoin tdre a time-

arasitic signals,at the receiver end. on the i s of
reldRl gttt TS (3 31 DTS oFoToHGRE i 8F Retodulated
digifdfl fdieptencys  bapdwi ghhiandxpewer 10f 2a parasit g th the
o signal.” In addition, the nethod according to the .
digitaderdtdton tcarbeet ravait e cus | yavaeet €68, tihecause this
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achi eve the objective, it i rovided that at the

t
to GhERETITENFIHE 1Y AR (10, CRB AR dE bel tp g Fahema used.

signals are reconstructed on the basis of the val ues,
determ ned at the receiver end, of the digital
The gigealwed clmmakamnsa thedarthbevdase cant bes shaynaas sr =

o T 210091 1 01805, 02, 1, By LEAE Bl s o
the My sAtiekdigiddnsd gnat st dheitsrngatites vad, can
tranbs?ni trteepcll ,I Cta}jt ?:%eatt itmge dre%%?zl \g?fr t%rc]ed ta}:r;dn stmhiusss'iofnr ocrﬂaf nhneel and
Sai (t), the parasitic signals, and with, at the receiver end,
the reconstruction of the transmitted modulated digital signal
8 being shown as 8m: = Asg (&, t - fg4), with A designating
the estimation of the attenuation, & the values, determined at
the receiver end, of the digital data to be transmitted and {a
the estimation of the time delay. In both representations
therefore, the corresponding digital data and the influencing
parameters of the transmissicn channel, such as attenuation
and time delay, are advantagecusly taken into account.

Furthermore, the representation of the received, mcdulated

digital signals s, also takes account of the parasitic signals.

For this purpose, it can furthermore be advantageous if an
estimation of the parasitic signals 8§, is determined according

to the formula




reconstruction of the transmtted nodul ated digital
200§@é§@$$W@BG9°°d estimation of the nodul ated digital
signals sent by the transmqtter can be obtained. It
i s advantageous if at the receiver end during a
reconstruction of the transmtted, nodul ated digital
signals, influencing paraneters of a transm ssion
channel such as fadjng of the transm ssion channe
and/or a tinme;dela u the_tY an Sgi pn channe
can be taken ihto" % S ag S fall ST, Pved
nodul at ed digital s|nnale can aF%ﬁ he |nflupnced by
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Wltﬁhén%%s’ %H‘%aafé A - §i a&’khe e LrnudME @ the
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transmtted as paranetersS, because this approach
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particul ar, can be shown as Sr = Asmi Cmt - % +
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ransmtted, td the tine delay of the transm ssion
on thanpesiandt shiclitfhetharpaibhsct ségskgaaksn dhdnwbeh,

recei r end %he reconstruction of the

dem?é%% B??t%%d ﬁuf%?%ﬁl t§fital signal "sm being shown

"sm = Asm (c, t - td), with A designating

The inventive method is explained in more detail in the
following using an example and with reference to the

accompanying figures.

Figure 1 shows an example of the sequence of the method for

deriving parasitic signals from modulated digital signals.

The method begins with an initial step 1. In a second method
step 2, a modulated digital signal sn is generated by digital
modulation (e.g. PSK, Q-PSK, QAM, etc.) from digital data to
be transmitted, by using a modulation schema. In doing so, for
example, the modulated digital signal s, can be represented as
a linear combination of N signals Sy, Sm2, ..., Smx With a
specific modulated signal sp being determined by an index 1 =
1, 2, ..., N, Each of the modulated digital signals sm in this
case corresponds to specific data ¢, with it being possibkle
for the modulated digital signals spi, for example, to be also

represented as functions spi{c¢, t) with the parameters ¢ and t



the estimati on of the attenuation, c the val ues,

200553{?gﬁw5§ba1 the receiver end, of the digital data
to be transmtted and td tq% estimati on of the tine

delay. In both representations therefore, the
corresponding digital data and the influencing
paraneters of the transm ssion channel, such as

attenuation and tine delay,. are,advantagequ t aken
for (oLbE RS S EhEs rohe. Lt nRS+ B SRENTER: ShEbr ChRe
sigﬂ£$§i¥&QCf”?2ubﬁbgdfo§i@&bﬁbl@hgﬂ@ﬂ%ﬁﬁéﬁ@dﬁéiﬁﬂ@€5or ideal.

account o e parasitic signals. For this purpose,
it can furthernore be advantageous if an estination
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t) MEtdFetted dig-AN Shaf&hitsidh) fr&GQhedéw bhfsae
desj gnating the parasitic_signals, the m nuend of t@gom R
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the reconstructed, nodulated digital signals "sm and
the witéqeaicy rappecaththgirzerviginhlaposhtrensi hg & different

qual i of estipation, This representatio
car it R T RE Y (o Barbi THE SPERars PpRev: decrapiBay to the
radBfugté@Rehs@Mm Which, in a sinple manner - iteratively

if need be, the parasitic signals, or at least a very

good estimation of the parasitic signals, can be

n SSTSYP, RcAlE Beghy ol cHOLGOILDSBRYBrLALS olathts st
t) arwenhéewet nebdodttsdexphaanedanammeséodethhnien tlheg.
lines, air interface, etc.) to a receiver. During this, the
signals spi(c, t) are influenced depending upon the
transmission medium used (e.g. copper cable, coaxial cable,
air, etc.). A time delay tyg or attenuation A, which is
understood to be an unwanted energy loss of a signal during a
transmission from a transmitter to a receiver, can occur
through the transmission channel. Furthermore, disturbances
such as noise, interference, etc. of the signals sp(c, t) can

occur during the transmission of the modulated digital signals

Smi {C, t}.

In a fifth method step 5, a received, modulated digital signal
sr is, at a receiver end, converted downwards from the
transmission frequency, to the baseband of the carrier
frequency for example. The received, modulated digital signal
Sy in this case also includes, in addition to the transmitted,
modulated digital signal spi{c, t) with the index i, with this
signal sp; having been influenced for example by attenuation A
and a time delay tg of the transmission channel, parasitic

signals s’ (t). At the receiver end, the received, modulated




foll owi ng using an exanple and with reference to the

zoo%ﬁ'@m@@({ng figures. Figure 1 shows an exanple of the
sequence of the method for qderiving parasitic signals

fromnodul ated digital signals. The nethod begins
with an initial step 1. In a second nethod step 2, a
nmodul at ed di gital signal smis generated by di gi tal

ul ation (e. . PSK, PSK M etc. from t.a
digl sclogn %’fr St & g W&ﬁ g’ on S b%athe
forddl LA NG 3@, Or t exanpl &, st'% frp.dul at ed dl gital
signal smcan be represented as a |inear conbination

of Nsignals sm, sn2, ..., srvavitha specific
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traddifisd Neh SO0 6 é%%(&été}mﬁﬁgd {QraexavPhen method step 7
interference-free or ideal In a thlrd nmet hod ste

by 4 r@mmm@d mﬁcgq:lt af ram ghlade Sls’fiﬂ]l(branﬁml’atédcmﬁdéﬁﬂ§§d

tran requency befare nsm s .
dlgjt‘??efsﬁjg%? ggagtf‘ aFSn(y%S‘rl}\?grte& 1’aré)a'lme CIf:éar ryedr 2
attéﬂm@lcjyoﬁrhain neeesiyndies. in the baseband, i.e. in

the frequency range of their original position, to a
different carrier frequency (e.g. in the case of

In M%%jﬂ?h@@éﬁ&d 10 n%h@ gagéeoﬁgsﬂgse% glnoE g th

step t he rmodul at ed di gi tal signals sni(c,
trangmiarteed hemodu bansedl t d eghi wva . s gnahsaiissisonleghiamelfrom these
(e.q. i . .
estimations &, A and t,. The reconstruction S, can, for

example, be described by the formula 8m: = Asm (&, t - £,). In a
ninth methed step 2 the reconstruction §.; of the transmitted,
modulated digital signal sp: 1s then subtracted from the
received, modulated digital signal s, converted to the

baseband.

By means of this subtraction, an estimation $,; of the
parasitic signals with the index i is determined in a tenth

method step 10 according toc a formula:

-~ n A ,
Sai = Asm[(c’r_td)_ Asmi(CSr_tdz-i-Sai
-’o?f)

No filter transmission function is incorporated in this
formula because at the receiver end neither the received
modulated, digital signal s, nor the reconstruction Sy of the
transmitted modulated, digital signal sp; passes through a

filter in which, e.g. the transmission function of a



lines, air interface, etc.) to a receiver. During
2005§U§g51w55G3|gnals sm(c, t) are influenced dependi ng
upon the transm ssion nediy Elused (e.g. copper cable,
coaxi al cable, air, etc.). time delay td or
attenuation A, which is understood to be an unwanted
energy loss of a signal during a transmssion froma

smtte 0 a recgiver ap, uy, .through the
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can occur during the transn1SS|on of the nodul at ed
incypaping o3gHeSloRMEeUragy-In a fifth nethod step 5,
a received, nodulated digital signal sr is, at a
receiver end, converted downwards fromthe
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for exa e represented by the fornula Sr =

It s (IS @oznt@d dus' gh&t)e. b0 ahsi xbAsfehhedcst @pabd tq and
the received nodul ated, digital signal Sr is
the RypHR BieES DiPFeelt ARB Pib6essfoBsERRRt PoASas ShpwWith a
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ransni ssi on channe and td time deél
estimmbugmsthﬁeremﬁnsh@skdonlfﬁannehtbreedpEetntnedhenladex i.
seventh nethod step 7
After the reconstruction of all N signals sni, these can then
also be subtracted from the received, modulated digital

signals sy. From this difference, an estimation 3, of the

parasitic signals can be determined, e.g. according to the

general formula:§, =s, +§;A,mic”t ty)— As (€.t - tm)

i mi
-Tol(‘)
SD‘EI)

"

with zero being approached with increasing estimation quality
so{t). This formula for the estimation 3, of the parasitic
signals also incorporates no filter transmission function of a
demodulation filter because neither the received, modulated
digital signal s nor the reconstruction 8, of the transmitted
modulated digital signal sp,; passes through a filter in which
e.g. the transmission function of a demodulation filter or a
“matched filter” is incorporated. The estimation §, of the

parasitic signals is therefore likewise not influenced by



by a denodul ator block fromthe i-th transmtted

i digital signal sm that is contained in a
200t|nﬁfﬁéﬁg¥%d and attenuateqf;orn1in the signal sr. In

an eighth nmethod step 8, a reconstruction Sm of the

transmtted, nodul ated digital signal sm is derived

fromthese estimations c, A and td. The

. reconstruction Sm can, for. ex | e, be_ described E .
£1 14971 £ RO OYR NP FEabTer Fof . SFATRLE nEREh i HERhOGYLNg
intStEPrShddier F &g onsd et £ e Ska pFi bherbegnent i ked,

nodul ated digital signal sm is then subtracted from
the received, nodul ated digital signal sr converted
to the baseband. By neans of this subtraction, an
estimation Sai of the parasitic signals with the
index i is determined in atenth nethod step 10
according to a fornula: s"a

=As.,(c,t-td)-Asm (c,t-td)+s:; so (t) No filter
transm ssion function is incorporated in this formula
because at the receiver end neither the received
nodul ated, digital signal sr nor the reconstruction
Sm of the transmtted nodul ated, digital signal sm
passes through a filter in which, e.g. the

transm ssion function of a 2005P03957W0OSG 15

denodul ation filter or "matched filter" is

i ncorporated. The value of the difference so(t)
furthernore approaches zero with increasing
estimation accuracy. This procedure of the nethod
steps 5 to 10 can be repeated for all nodul at ed,
digital signals sm accordingly and in doing so



the correspondi ng reconstruction Sm can be found. The
200 Segelthpb ot bl ock in this case nust be set so that the
respective nodul ated, digital; signal sm is always
. denodul ated, in order that the associated estinmations
c, Aand td are found. It nust be pointed out that
e.g. the constants ¢, A and td and the estimtions
Clathereof can differ for each signal sm wth a
¥ ferent index i. Therefore, the constants c, A and
td and the estimations thereof should differ wth
respect to the index i. After the reconstruction of

1. al® meihemafer sperivhedePeansihéf Sarsslpelsan: Padtdgted
fr r ' , I Egi-tal hgn = o]
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sighal satadaha detesninedsmeétygedabgonding tompHealagion
general f la: Sa = So +LAI Sm (Ci,,t tdi)-A Sm (C,t
Trashena ST (a0 €00k SRe i) ar o gty hbpF SAERG
W t8-d pesgast ngnestiaal yen gHal hi¥o sBhtrinIRgSparasitic
formula for the estimation Sa of the parasitic o
si ghanalal so pAddrperatesthe frpnemittgAsninedidpated digital
fu ' of [ [Lter because neither the
re%%%%%f?’n% %F%?gggygggiﬁgl£é%gnal Sr nor the
r eeonsheugrizasmSniccaf, thelulsarsinditcad a Inedratled are
digital signal sm passes. through a gihégr i n which
e. 5CPRBTFFERSH 88i 8nT PEREYPENSBF a {denddul ati on
filterp@n gnesabehed dirldfley b NGHRPBlPtallNE gnals are
estimation Sa of the parasitic signals is therefore
| | kenisacned fnbhutheedebyiredsPRg98TMOSd #égital signals

(9) and

- the parasitic signals are estimated from a result of

the subtraction without influence from prior filtering at

the receiver end (10).

2. The method as claimed in claim 1, characterized in that
the transmitted, modulated digital signals are
reconstructed at the receiver end on the basis of values
of the digital data to be transmitted determined at the

receliver end (7).

3. The method as claimed in one of claims 1 to 2,
characterized in that, at the receiver end, influencing
parameters of a transmission channel are taken into
account during a reconstruction of the transmitted,

modulated digital signals (7).

4. The method as claimed in claim 3, characterized in that




filtering and therefore suitable, for exanple for

2009 eYdfHdrg  interference from unauthorized carrier
frequencies. 2005P03957W0SG;37 Cainms 1. A nethod for
deriving parasitic signals f-Lrom nodul ated digital
signals, wth each signal being determ ned from
di gital data to be transmtted by using a nodul ati on

d th dul at ed it
A e e U R S €0 ] Fadh sa e

Slcgﬂ%lys dHrAEH tHran diarddiei 44 phsnrid el nDedl 84egn into
digital signals, characterized in that - the

t rERan e %ﬂ}ﬁhﬂ%’t@dﬁ%@#%ﬁe%@ma[’é are
reconstructed at a receiver end, (7, 8), - then these
reconstructed nodul ated digital signals are

5. subta actedd raand el et eiry eshe mofiut bd s dl gitd ad,

SI nals (9) apd - the parasitic sjgnals ar Sti ed,

A TLT (H & TS ST G { St Pt SEftgdLgi tal
f@%@dgléwsfbrke%h%%nabs the ihRCeiMelt NG nkdior?-an®or as
met hod as clained in claim1, characterized in that

t e ltimeassmi aamd natfoidul axfedy dﬂ@qlmhat%d gheystak esignals s

rec nstruct at the receiver the basis
uehs aof dlgl ?‘lafl eéo:t'ata ’toe[g %nghmt ltgi data to

deieerﬂﬂaamhla;ttetmeas recedinvereend (7). 3. The met hod as
clained in one of clains 1 to 2, characterized in
that, at the receiver end, influencing paraneters of

6. aTdARNTRR Uk chamgly e dAkeds 18 Qims 1 to 5,

characterized in that the received signals s, are
represented as s, = Aspi{c, t - tg) + s, (t), with A being
the attenuation of the transmission channel, ¢ the
digital data to be transmitted, ty the time delay of the

transmission channel and s,i{(t) the parasitic signals.

7. The method as claimed in one of claims 1 to &,
characterized in that, at the receiver end, the
reconstruction of the transmitted, modulated digital
signals 8, is shown as 8w = Aswu(&, t - £,), (8), with A

being the estimation of the attenuation, & the values of

the digital data to be transmitted, determined at the

receiver end, and ﬁi the estimation of the time delay.

B. The method as c¢laimed in cone of claims 1 to 7,
characterized in that an estimation of the parasitic

signals 5, is determined (9, 10) according to the formula

N
+ Zf’lzsmi (Ciﬂt _tdx) A:sml (Cmt tdf)l
i=1

501([)

.\'?EI )




account during a reconstruction of the transmtted,
2009 et digital signals (7). 4. The nethod as
clainmed in claim3, charactggized in that
2005P03957W0SG 18 attenuati on of the transm ssion
channel and/or a tinme delay through the transm ssion
channel are taken into account as influencing
paraneters (7). 5. The nethod as clainmed in one of
claims 1 to 4, <characterized in that the transmtted,
mduatedpdigigt @he $agR@li% 1$9MsAlaROWE RS inuend of the
time-related function and/or as  a |inear conbination
ofs Uk trisdl detre i igintadl 1ed ghapeored tign t v abhe ngeseived,
1, with the digi data t f st
w?%éﬂ%ﬂ%?%%g%%ia%ﬁguﬂggh%gLés%g%&%%§ |r$%§§;{g €
claibtrrakdinrd,de hatacimey | Zed tecdhat rideed ecetduedted
sighals Sr are _ represented as sr :égﬁpi(c, t - td) +
s'HiH2L i DetmPnd e (@'t GRPRIGITIGHT t3g© With
transmssiep Lhannaliof e igjgital data to be
transmtted, td the tinme delay of the transm ssion
channel and sal (t) the parasitic signals. 7. The
nmethod as clained in one of clains 1 to 6,
characterized in that, at the receiver end, the
reconstruction of the transmtted, nodul ated digital
signals Sm is showmn as Sm = Asm (c, t - td) , (8) ,
with A being the estimation of the attenuation, c the
values of the digital data to be transmtted,
determ ned at the receiver end, and td the estinmation
of the tinme delay. 8. The method as clained in one of
claims 1 to 7,




characterized in that an estimation of the parasitic

2005 @ By i s determined (9, 10) according to the
formula N Sa =Sa+j 4i Sm (Cislpt-tdi) _A SnCt-tdi)
sor(t) sa (t) 2005P03957VC§8 19 with sa being the
parasitic signals, the mnuend of the subtraction
designating a proportion of the received, nodulated

Abst éggal signals sr, the subtrahend of the subtraction

esignating the reconstructed nodul ated digital

signals Sm and so(t) approaching zero with
|ncrea3|ng estimation quality. 2005PG3957WOSG 20
Me thReh tfoc 1O NB o FRAT et 45 Nyl ea bei fTem gheRal atedodigital
sigrfdul ated digital signals The invention relates to a
met hod for deriving parasitic signals from nodul at ed,
digital S|gnals with each signal from the digita
nmeans  of a

data tao be tra mtted bei ined p
The IRYROh RO (B 2 ﬁ?eqﬁ‘:lfgu]% @1{% Pf gfaf&C
SJ.grfaG_CSelﬁd:Qﬁu atodulie Heeceiiari @md £ §oai Hcl e pé‘eﬁé‘§' éiﬁnal from
ignals in addition to the transn1tted nmodul at ed

the d#lg”ﬁlttal Slafifalte bR tmnsrddetd dre faral, de trermbuied dbedreans

SR SIS L AL MR
recetlfveddlag:l tade datome itve herd ms‘ceranﬁ-mm efai el 8¢ §hgnals in
addition to the transmitted, modulated digital signals. At the
receiver end, the modulated digital signals transmitted from a
transmitter are then reconstructed, mainly on the basis of
values of the digital data to be transferred determined at the
receiver end (7, 8). These reconstructed, modulated digital
signals are then subtracted from the received modulated
digital signals (9) and the parasitic signals are estimated
from the result of the subtraction without influence from
prior filtering at the receiver end (10). Furthermore, at the
receiver end, influencing parameters, e.g. attenuation or time
delay of a transmission channel, can be taken into account
during the reconstruction of the transmitted, modulated

digital signals.

From the parasitic signals estimated at the receiver end, any
possible unauthorized carrier freguencies by which the regular
carrier frequencies are disturbed can be determined, for
example by demodulation, even if the parasitic signals do not
lie fully within the bandwidth of the regular carrier
frequency or carrier freguencies. In addition, the inventive
method can generally be used with digital modulation to derive

parasitic signals.




receiver end (7, 8). These reconstructed, nodul ated
2009b8RbBhyeggnal s are then subtracted fromthe received
nodul ateg digital signals (?% and the parasitic
signals are estimated fromihe result of the
subtraction w thout influence from prior filtering at
the receiver end (10). Furthernore, at the receiver
£i 2 , influencing paraneters, e.g. attenuation or tine
9delay of a transm ssion channel, can be taken into
account during the reconstruction of the transmtted,
nodul ated digital signals. Fromthe parasitic signals
estimated at the receiver end, any possible
unaut hori zed carrier frequencies by which the regul ar
carrier frequencies are disturbed can be determ ned,
for exanple by denodul ation, even if the parasitic
signals do not Ilie fully within the bandwi dth of the
regular carrier frequency or carrier frequencies. In
addition, the inventive nethod can generally be used
with digital nodulation to derive parasitic signals.
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