
(19) United States 
US 20010000703A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0000703 A1 
Nunez Leon De Santos et al. (43) Pub. Date: May 3, 2001 

(54) TRANSMISSION/RECEPTION UNIT WITH 
BIDIRECTIONAL EQUALIZATION 

(76) Inventors: Gregorio Nunez Leon De Santos, 
Toledo (ES); Jose Manuel Paez 
Borrallo, Madrid (ES); Javier Casajus 
Quiros, Madrid (ES); Rafael Burriel 
Lluna, Madrid (ES); Alfonso 
Fernandez Duran, Madrid (ES) 

Correspondence Address: 
SUGHRUE, MION, ZINN, MACPEAK & 
SEAS, PLLC 
2100 PENNSYLVANIA AVENUE, N.W. 
WASHINGTON, DC 20037-3213 (US) 

(21) Appl. No.: 

(22) Filed: 

09/739,681 

Dec. 20, 2000 

Related US. Application Data 

(63) Continuation of application No. 09/037,753, ?led on 
Mar. 10, 1998, noW Pat. No. 6,205,170. 

(30) 

220 221 222 

/ 

Foreign Application Priority Data 

DISCRIM LIMIIER NATOR LOH PASS 
FILTER 

22_/ 
LIMITER/ 
DISCRIMINATOR 

CO 

Mar. 11, 1997 (ES) ......................................... .. P9700530 

Publication Classi?cation 

(51) Int. Cl? ..................................................... .. H04B 1/38 

(52) Us. 01. .......................................... ..375/229;375/219 

(57) ABSTRACT 

The present invention refers to a transmission/reception unit 
that exchanges data With a remote unit by means of a 
channel using distributed modulation/demodulation treat 
ment means. The transmission/reception unit includes equal 
ization means (23) to equalize a ?rst signal received from 
said remote unit and predistortion means to predistort a 
second signal transmitted to said remote unit. According to 
the invention, the unit is characterized in that the modula 
tion/demodulation treatment means operate in a non-linear 
Way and the unit includes means (230) to store information 
that is representative of a non-linear distortion of said 
modulation/demodulation treatment means and Which 
de?nes a non-linear reference, and means (233) to adjust 
coef?cients (CO) in the equalization means (23) according 
to the signal received from the remote unit and said repre 
sentative information, the mentioned adjusted coefficients 
being transmitted to said predistortion means. 
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TRANSMISSION/RECEPTION UNIT WITH 
BIDIRECTIONAL EQUALIZATION 

OBJECT OF THE INVENTION 

[0001] The present invention refers to a data transmission/ 
reception unit to exchange change data With a remote unit by 
means of a channel using non-linear modulation/demodula 
tion treatment means, for example frequency modulation/ 
demodulation. 

STATE OF THE ART 

[0002] The use of frequency modulation methods, like that 
used in the European standard for Wireless communication 
DECT, of the GFSK type, makes the use of frequency 
demodulators, for example by means of discriminators, 
recommendable; in this Way, the recovery of data is possible 
by means of a simple threshold detector to decide betWeen 
the tWo logic values “1” or “0”. 

[0003] In some ?elds of application of these methods, this 
type of receiver is suf?cient due to the fact that the maxi 
mum temporary dispersion of the signal in the receiver is 
rather less than a symbol and, hence, the interference 
betWeen symbols due to the radio channel is hardly detect 
able. 

[0004] HoWever, in other applications Where radio cover 
age is greater and induces multiple trajectories of the Waves, 
the effects of attenuation and re?ection in the propagation 
thereof have to be taken into account. Therefore, the use of 
equaliZers is recommendable, Which rectify this effect that 
degrades the signal quality, considerably enhancing the 
probability of error of the recovered symbols. For this 
reason, some kind of equaliZer is used, as shoWn in the 
article “Adaptive equaliZation for DECT systems operating 
in loW time-dispersive channels” by J. Fuhl and G. Schultes, 
published in the magaZine “Electronics Letters”, Nov. 25, 
1993, vol. 29, N 24, pages 2076-2077. In this article, an 
adaptive equaliZer of the Well-knoWn DFE (decision feed 
back equaliZer) type is used and Where 16 bits of burst 
synchroniZation de?ned in the DECT are used as a training 
sequence. The training sequence is stored in a ROM memory 
and is applied to the equaliZer When the signal correspond 
ing to the training sequence received appears in the input 
thereof. This avoids that the possible errors that are pro 
duced in the detector When the coef?cients of the ?lters are 
still unsuitable are fed back to the equaliZer and permits that 
the convergence is produced faster. 

[0005] When the type of modulation/demodulation is non 
linear, even under ideal propagation conditions the demodu 
lated signal may be considerably distorted due to the men 
tioned non-linear effect. Under these conditions, the 
convergence of the equaliZer may be inadequately produced, 
since the non-linear process to Which the received signal is 
submitted is not being duly taken into account. For example, 
the frequency modulator and the frequency discriminator 
introduce non-linear distortions given that the voltage-fre 
quency conversion characteristic on the one hand, and the 
frequency-voltage on the other, are not a constant as in the 
ideal case. 

[0006] More speci?cally, the invention refers to a trans 
mission/reception unit, including a bidirectional correction 
device for the inter-symbolic interference acting through 
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both directions of the radio channel. The device permits the 
correction of interferences in both directions of the data 
route, including an equaliZer in the reception chain and a 
predistorter in the transmission chain. The objective of 
incorporating the bidirectional correction function of the 
inter-symbolic interference in the same transmission/recep 
tion unit is to reduce the cost of the other unit(s) that 
exchange data With said unit. 

[0007] A device of this type, including an equaliZer and a 
predistorter, is knoWn from the document “Adaptive channel 
precoding for personal communications” by W. ZHUAN G 
et al., published in the magaZine “Electronics Letters”, Sep. 
15, 1994, vol. 30, N 19, pages 1570-1571. In this document, 
a solution to the problem of linear modulation/demodulation 
is proposed, this being phase modulation. 

[0008] This limitation is the result of the superposition of 
the non-linear effects and the inter-symbolic interference 
effects due to the multiple trajectories of the Waves, Which 
hinders a “bidirectional equalization” in only one transmis 
sion/reception unit. If the non-linear effects do not permit the 
effective correction of the inter-symbolic interference in the 
received signal, an imperfect predistortion results, Which 
may be Worse than not using this predistortion. Furthermore, 
the requirements for updating the equaliZer coefficients and 
the predistorter coef?cients for each transmission/reception 
period using a short signal sequence to assess the channel 
status have to be taken into account. 

CHARACTERIZATION OF THE INVENTION 

[0009] One objective of the present invention is to propose 
a transmission/reception unit for a communications system 
operating in a non-linear mode, that includes a bidirectional 
correction device for the inter-symbolic interference. The 
invention is applied to the DECT system, but not exclu 
sively. 

[0010] As a result, a data transmission/reception unit that 
exchanges data With a remote unit by means of a channel 
using distributed modulation/demodulation treatment means 
distributed betWeen said data transmission/reception unit 
and said remote unit, said transmission/reception unit 
including equaliZation means to equaliZe a ?rst signal 
received from said remote unit and predistortion means to 
predistort a second signal transmitted to said remote unit is 
characteriZed according to the invention in that (a)—the 
modulation/demodulation treatment means Work according 
to a non-linear mode and (b)—the unit includes 

[0011] (b1) means to store information Which is represen 
tative of a non-linear distortion of said modulation/demodu 
lation treatment means and Which de?nes a non-linear 
reference and 

[0012] (b2)—means to adjust equaliZation means coef? 
cients according to the signal received from the remote unit 
and said representative information, the mentioned adjusted 
coef?cients being transmitted to said predistortion means. 

[0013] Therefore, both in the equaliZer and in the predis 
torter, the correction of the inter-symbolic interference is 
carried out independently from the non-linear distortion 
resulting from modulation/demodulation. 

[0014] According to a ?rst embodiment, the transmission/ 
reception unit is characteriZed in that the adjustment means 
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are calculation means minimizing an error signal in the 
equalization means, on the one hand according to said signal 
received from the remote unit and, on the other, to the 
mentioned representative information. 

[0015] According to a second embodiment, the adjustment 
means include: 

[0016] means to sample said ?rst signal received 
from the remote unit to a frequency Which is higher 
than a frequency of logic symbols associated to the 
received signals and to de?ne sets of samples, each 
one de?ned by a sample phase, 

[0017] means to correlate said representative infor 
mation With each one of the sample sets of the signal 
received from the remote unit, in order to determine 
an a priori optimum sample set, 

[0018] means to select a sample set betWeen said a 
priori optimum sample set and some of said sample 
sets de?ned by respective sample phases near to the 
sample phase of said a priori optimum sample set, 
the selected set being the one that produces the 
smallest equaliZation error signal With respect to a 
sequence of logic symbols, and 

[0019] calculation means to minimiZe an error signal 
in the equaliZation means according, on the one 
hand, to said signal received from the remote unit 
When it is sampled With the sample phase of the 
selected sample set, and on the other hand, to said 
logic symbol sequence. 

BRIEF DESCRIPTION OF THE FIGURES 

[0020] A more detailed explanation of this invention is 
given in the folloWing description based on the attached 
?gures, in Which: 

[0021] FIG. 1 shoWs a block diagram of a transmission/ 
reception unit operating according to a phase predistortion 
mode; 
[0022] FIG. 2 shoWs a block diagram of a transmission/ 
reception unit operating according to a predistortion mode 
for components in quadrature; 

[0023] FIG. 3 shoWs a block diagram of an equaliZer 
according to the state of the art; 

[0024] FIG. 4 shoWs a block diagram of one part of the 
reception chain of the transmission/reception unit according 
to the preferred embodiment in accordance With the inven 
tion; and 

[0025] FIG. 5 shoWs an algorithm of a second embodi 
ment according to the invention. 

DESCRIPTION OF THE INVENTION 

[0026] The present invention, in a preferred embodiment, 
is applied in a base station for a digital communications 
system With GFSK modulation used in the European digital 
system of Wireless telecommunications (DECT). This base 
station eXchanges data With a remote unit, for eXample a 
terminal, using a dupleX mode by division in time. 

[0027] In FIG. 1, the base station includes a transmission 
chain and a reception chain. The transmission chain 
includes, connected in cascade, a source of binary data 10, 
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a Gauss ?lter 11, an integrator 12, a predistorter 13, tWo 
circuits 14a and 14b for separation of the components in 
quadrature, a loW pass ?lter 15 and an elevator converter 16, 
the output of Which is connected to an antenna. The recep 
tion chain includes, connected in cascade, an RF ?lter 20, a 
frequency reducer 21, a limiter/discriminator 22, an equal 
iZer 23 and a digital system 24. The Gauss ?lter 11 and the 
integrator 12 are used to modulate the binary data to be sent 
in frequency and the limiter/discriminator 22 is used to 
demodulate the signal received in frequency. 

[0028] FIG. 2 shoWs the predistorter including tWo pre 
distortion circuits 13a and 13b. Each one predistorts a signal 
corresponding to a component in-phase and in quadrature. In 
this embodiment, the integrator 12 output is applied to the 
tWo circuits 14a and 14b for separation of the components 
in phase and in quadrature. The outputs of these tWo circuits 
14a and 14b are respectively applied to the tWo predistortion 
circuits 13a and 13b. In FIG. 1, a coef?cient transfer output 
of the equaliZer 23 is applied to a coefficient updating input 
of the predistorter 13. In FIG. 2, a coefficient transfer output 
of the equaliZer 23 is applied to a coef?cient update input of 
each one of the tWo predistortion circuits 13a and 13b. 

[0029] In a third embodiment (not shoWn), the reception 
chain includes, connected in cascade, the digital data source, 
a predistorter, a Gauss ?lter, a VCO and an elevator con 
verter. 

[0030] The predistorter 13 (FIG. 1) or the predistortion 
circuits 13a and 13b (FIG. 2) modify the signal received in 
their inputs With a transfer function compensating the inter 
symbolic interference due to the radio channel. 

[0031] FIGS. 3 and 4 shoW a ?rst preferred embodiment 
of the invention. FIG. 4 shoWs the limiter/discriminator 22 
of the reception chain of the base station including an 
amplitude limiter 220, a discriminator 221 and a loW pass 
?lter 222. 

[0032] The function of the limiter 220 is to trim the signal, 
so that at its output the amplitude of the signal is alWays 
constant. This alloWs its demodulation to be performed 
Without having to resort to automatic gain control methods. 
On being a system With frequency modulation and constant 
envelope, When ?ltering the trimmed signal again With an 
intermediate frequency ?lter, We obtain a signal With the 
same information as that received but this time With an 
alWays constant amplitude. 

[0033] The frequency discriminator 221 is normally a 
multiplier Which is a non-linear component, multiplying the 
signal to be demodulated by another Which is that derived 
from the former and besides dephased 90°. The output signal 
of the discriminator 221 is sent to the loW pass ?lter 222 
Which eliminates noise, especially that of higher frequencies 
Whose effect is more damaging, since as We knoW, the 
spectral noise density at the output of a frequency demodu 
lator is of the parabolic type. 

[0034] Finally, the output signal of the aforementioned 
loW pass ?lter 222 is sent, by means of the equaliZer 23, to 
a symbol detector 24a that belongs to the digital system 24. 
This detector 24a is, in the simplest case, a comparator With 
a reference level corresponding to that provided by the 
demodulator in absence of a modulated signal; that is, When 
only the carrier is received. In this circumstance, the values 
above the reference level are equivalent to a logic value and 
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the values below are equivalent to another logic value. 
Obviously, much more complex detectors can be used Which 
obtain a loWer probability of error for the same noise 
conditions, but this does not affect the object of the inven 
tion. 

[0035] Through the remote terminal transmission chain up 
to the input to the symbol. detector 24a of the base station, 
the signal passes through different components distorting the 
signal non-linearly, Which are not in principle taken into 
account When equalizing and predistorting according to the 
state of the art described in the document “Adaptive channel 
preceding for personal communications” by W. ZHUAN G et 
al., published in the magaZine “Electronics Letters”, Sep. 15, 
1994, vol 30, N 19, pages 1570-1571. 

[0036] For this reason, according to the invention, the 
equalizer 23 includes a Wave shaper 230 Which receives 
symbols of a training sequence TS formed of bits With logic 
states “1” and “0”. This sequence is locally stored in the base 
station and is identical to a sequence sent by the remote 
terminal. The Wave shaper 230 stores information Which is 
representative of a non-linear distortion of the non-linear 
modulation/demodulation means Which are distributed 
betWeen the base station and the remote terminal or unit. 
This information de?nes a non-linear reference. The com 
ponents taken into account in the transfer function of the 
Wave shaper 230 are, for eXample, in the remote terminal 
transmission part, the premodulation Gauss ?lter and the 
frequency modulator and in the reception part of the base 
station, the amplitude limiter 220, the frequency discrimi 
nator 221 and the loW pass ?lter 222. The specialist can limit 
the transfer function of the Wave shaper 230 to some of these 
chain components of the terminal transmission chain and the 
reception chain of the base station Which induce non-linear 
effects. The training sequence TS, Which in this case for 
DECT is the burst training sequence, is stored in a logic 
circuit 231. For each DECT burst, an equaliZer training 
phase is produced. This training phase is produced When the 
training sequence transmitted by the remote terminal is 
received in an input of a ?rst FFF ?lter of the equaliZer 23 
of the base station. In this moment, the stored TS sequence 
is applied to an input of a second FBF ?lter by means of the 
Wave shaper 230 by a sWitch 232. 

[0037] As shoWn in FIGS. 3 and 4, the equaliZer 23 
includes, according to a knoWn embodiment, the linear ?lter 
With feed FFF (Feed ForWard Filter) and the linear ?lter With 
feedback FBF (FeedBack Filter), both de?ned by a delay 
“T” and coef?cients CO Which are c_2, c_1, c0, c1 and c2 and 
also a calculation module 233. According to the invention, 
the equaliZer 23 also includes the logic circuit 231 Which 
stores the burst synchronism sequence TS and the Wave 
shaper 230 Whose input is connected to an output of the logic 
circuit 231. An FFF ?lter output is connected to an input of 
the symbol detector 24a, through an adder Whose second 
input is connected to an FBF ?lter output. During the 
training phase, the output of the Wave shaper 230 is applied 
to an FBF ?lter input. Except during this phase, the output 
of the symbol detector 24a is applied to an FBF ?lter input. 

[0038] During the equaliZer training phase, an algorithm 
stored in the calculation module 233 changes the CO coef 
?cients=(c_2, c_1, c0, c1 and c2) of the FFF and FBF ?lters, 
so that the signal produced by the Wave shaper 230, When it 
receives the training sequence TS stored in a logic circuit, is 
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as similar as possible to the signal produced at the symbol 
detector input, so that an error signal ES is obtained betWeen 
these tWo signals Whose mean square value asymptotically 
tends to Zero. 

[0039] At the end of the equaliZer 23 training phase, the 
adaptation algorithm developed in the calculation module 
233 is froZen so that the coef?cients c_2, c_1, c0, c1 and c2 
calculated in both FFF and FBF ?lters of the equaliZer 23 are 
maintained constant until the end of the burst or raster. 
According to the invention, the coef?cients obtained at the 
end of the training phase are transmitted to the predistorter 
13 (FIG. 1) or 13a and 13b (FIG. 2). The same coef?cients 
are used to equaliZe the data received during a reception time 
interval Which temporarily folloWs the sequence TS time 
interval, includes data and predistorts the signal transmitted 
through the transmission chain of the base station. The 
predistorter includes the same FFF and FBF ?lters (FIG. 3) 
as those of the equaliZer EQU. This results in the predistorter 
operating With the same coef?cients as those of the equaliZer 
EQU during a transmission time interval de?ned With 
respect to the reception time interval With a delay equal to 
that de?ned in the Time Duplex mode of the DECT. 

[0040] FIG. 5 shoWs a second embodiment of the inven 
tion. In this embodiment, the output of the discriminator 221 
is applied to an analogic/digital converter A/D input. This 
converter samples the signal received from the remote unit 
With a higher sample frequency than the frequency of the 
logic symbols associated to the received signal. These logic 
symbols are the bits to Which the modulation/demodulation 
is applied. Hence, sets of N samples are de?ned {4)(k, T)}, 
Where N is an integer, delimited by respective WindoWs 
offset by a pitch of M samples, Where M for eXample is equal 
to 1. A set of samples is de?ned by a same sample phase 
(betWeen 0 and 2st) of the received signal. In the notation 
{4)(k, T)}, k indicates the range of the ?rst sample of the set 
and T indicates the bit period separating tWo consecutive 
samples of this set. A correlator COR correlates a sequence 
{1} With each one of the obtained sample sets, to de?ne an 
a priori optimum set of samples {q)(k=K, T)}, de?ning a 
maXimum correlation value. The sequence {1}, stored for 
eXample in a ROM memory, includes samples at bit fre 
quency of a prede?ned sequence received through the trans 
mission chain of the remote unit and the reception chain of 
the base station. Hence, the sequence {1} is representative of 
the non-linear distortion of the modulation/demodulation 
means distributed betWeen the base station and the remote 
terminal. The prede?ned sequence is typically a synchroni 
Zation sequence transmitted in each DECT raster. 

[0041] To an input of the equaliZer EQU, the a priori 
optimum sample set {4)(k, is applied and also some 
{MK-2, T)}, {<I>(K=1> T)}, {<I>(1<> T}, {<I>(K+1> T} and 
{(])(K+2, T)} of the other sample sets Which are de?ned by 
respective sample phases near to the sample phase of the a 
priori optimum sample set. The equaliZer EQU receives, on 
the one hand, a logic symbol sequence TS stored in a ROM 
memory and Which corresponds in the DECT to the training 
sequence and, on the other hand, the sample sets {(])(K—2, 

[0042] The equaliZer EQU produces an error signal e(K— 
2), e(K-1), 6(K), e(K+1) and e(K+2) for each one of the 
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for Which the equalization error signal e(K-2), e(K— 1), 6(K), 
e(K+1) and e(K+2) is smallest. Hence, an optimum phase 
Ksel for the sample of the signal received is obtained. 

[0043] After this synchronisation arrangement phase, a 
calculation module in the equaliZer EQU de?nes the equal 
iZer coef?cients minimiZing the error signal according to, on 
the one hand, said signal received from the remote unit When 
sampled With the sample phase of the selected sample set 
and, on the other, a training sequence TS. 

[0044] These coef?cients are transmitted to the predis 
torter to predistort the signal to be transmitted. 

[0045] In another possible alternative to this second 
embodiment, an interpolation algorithm to de?ne the sample 
Sets ({¢(K_2> T)}> {¢(K_1> T)}> {¢(K+1> T)} and {¢(K+2> 

Which are de?ned by respective sample phases near to 
the sample phase of the a priori optimum sample set can be 
used. This solution permits the reduction of the sample 
frequency of the A/D converter. 

[0046] In the DECT system, for the embodiments 
described above, the coef?cients used in the equaliZation 
means to equaliZe the signal during a reception time interval 
are transmitted to the predistorter to predistort the signal 
during the folloWing transmission time interval. In DECT, 
the ascending raster successively includes a synchroniZation 
sequence, a training sequence and the transmission and 
reception channels in-temporary-dupleX mode. 

[0047] In order to improve the quality of the predistorted 
signal, a spectral control can be applied to the predistorted 
signal. This spectral control may be in the form of an 
automatic gain control, Which is applied to the predistorted 
signal imposing upon it a constant envelope. 

[0048] Another Way to improve the quality of the predis 
torted signal consists of studying the convenience of pre 
distorting or not. The predistorter is activated When the 
non-linearity degree of the received signal is less than a 
reference level. On the other hand, the predistorter is not 
activated When the non-linearity degree of the signal 

recflbealalér r%%lfi§sl%% retcespffcf?r?rriftetdeeigchange data With 
a remote unit through a channel using means for modulation/ 
demodulation treatment distributed betWeen said data trans 
mission/reception unit and said remote unit, said transmis 
sion/reception unit including equaliZation means (23) to 
equaliZe a ?rst signal received from said remote unit and 
predistortion means (13; 13a, 13b) to predistort a second 
signal transmitted to said remote unit, 

characteriZed in that (a)—the means for modulation/ 
demodulation treatment operate according to a non 
linear mode and (b)—the unit includes 

(b1)—means (230, 231; l) to store information Which is 
representative of a non-linear distortion of said modu 
lation/demodulation treatment means and Which 
de?nes a non-linear reference, and 

(b2)—means (233; COR, EQU) to adjust coefficients 
(CO) in the equaliZation means (23) according to the 
signal received from the remote unit and said repre 
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sentative information, said adjusted coef?cients being 
transmitted to said predistortion means (13; 13a, 13b). 

2. Transmission/reception unit according to claim 1, char 
acteriZed in that the data transmission/reception unit 
exchanges data With said remote unit using a duplex mode 
by time division, and that said adjusted coef?cients (CO) are 
used in the equaliZation means to equaliZe said ?rst signal 
during a reception time interval and are transmitted to said 
predistortion means to predistort said second signal during 
the folloWing transmission time interval. 

3. Transmission/reception unit according to claim 1, char 
acteriZed in that the adjustment means are calculation means 
(233) Which minimiZe an error signal (ES) in the equaliZa 
tion means (233) according to, on the one hand, said signal 
received from the remote unit and, on the other hand, said 
representative information. 

4. Transmission/reception unit according to claim 2, char 
acteriZed in that the means for non-linear modulation/de 
modulation treatment are frequency modulation/demodula 
tion treatment means. 

5. Transmission/reception unit according to claim 3, char 
acteriZed in that said unit is a base station of a radio 
communications system With the mobile phones according 
to the DECT standard. 

6. Transmission/reception unit according to claim 1, char 
acteriZed in that the adjustment means include: 

means (A/D) to sample said ?rst signal received from the 
remote unit to a higher frequency than a frecuency of 
logic symbols associated to the signal received and to 
de?ne sample sets ({q>(1<, each one de?ned by a 
sample phase respectively, 

means (COR) to correlate said representative information 
to each one of the sample sets ({q>(1<, of the 

signal received from the remote unit, to de?ne the a 
priori optimum sample set ({q>(1<, T)}), 

means to select a sample set betWeen said a priori opti 
mum sample set ({q>(1<, and some of said sample 
sets ({(])(K—2, T)}, {(])(K—1, T)}, {(])(K+1, T)} and 
{(])(K+2, de?ned by sample phases near to the 
sample phase of said a priori optimum sample set, the 
selected set being the set producing the smallest equal 
iZation error signal With respect to a logic symbol 
sequence (TS), and 

calculation means to minimiZe an error signal in the 
equaliZation means, according, on the one hand, to said 
signal received from the remote unit When it is sampled 
With the sample phase of the selected sample set and, 
on the other, to said logic symbol sequence (TS). 

7. Transmission/reception unit according to claim 5, char 
acteriZed in that the means for non-linear modulation/de 
modulation treatment are means for frequency modulation/ 
demodulation treatment. 

8. Transmission/reception unit according to claim 6, char 
acteriZed in that said unit is a base station of a radio 
communications system With the mobile phones according 
to the DECT standard. 


