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fact that the symbol rate is relatively low. The use of an equalizer will
also depend on the TECHNICAL FIELD
demodulation method applied in the radio receiver. It is not possible to
use an equalizer with non-coherent The present invention relates to a
method of re-   5   demodulation, since the equalizer requires informa-
ducing the power consumption of a mobile telephone  tion concerning the
phase and amplitude of the re- when receiving signals from a base station,
and also  ceived signal. of reducing, the complexity of the apparatus. More
The advantage of an equalizer is that it is able to specifically, but not
exclusively, the invention is in-  equalize time dispersion in the signals
received, pro- tended to reduce the power requirement of the appa-  10
vided that coherent detection is applied. The disad- ratus, by the
activating, under given conditions, the  vantage of the equalizer is that
it is relatively complex equalizer normally incorporated in said apparatus.
and has a relatively high power consumption. The absence of an equalizer
affords the advan- BACKGROUND ART                                      tage
of enabling non-coherent demodulation to be ap- 15  plied, which results in
a lower degree of complexity in The receiving circuit of a mobile telephone
appa-  the receiver and a lower current consumption. In ad- ratus normally
includes a so-called equalizer which is  dition, a robust receiver is
obtained with rapidly vary- operative to compensate for irregularities or
deficien-  ing radio channels, due to high vehicle speeds. The cies in the
radio medium when transmitting radio sig-  disadvantage lies in the fact
that the demodulation nals from a base station. An equalizer is primarily
20  cannot be carried out with time dispersion, which con- used in
receiving circuits for the purpose of reducing  stitute a considerable part
of the symbol time. bit errors that occur in the incoming radio signal as a
Consequently, it is desirable to use in one and the result of multipath
propagation in the radio medium.  same receiver, demodulation with the aid
of an equal- This is described, for instance, in WO 88/05981,    izerwhen
necessary with the aforegoing and demod- which relates to a TDMA-system
which includes so-  25  ulation with out an equalizer when this is
appropriate. called adaptive equalization. The setting of the equal-  The
object of the invention is to provide a method izer incorporated in the
radio receiver is contingent on  which fulfils the aforesaid desiderata.
synchronizing words that are sent simultaneously       According to the
proposed method, the time dis- with the data words transmitted from the
radio trans-  persion over the radio channel used is estimated and mitter
in time multiplex. With the aid of these syn-  30   a demodulator with or
without equalizer is connected chronizing words, the equalizer can be set
so as to  to the receiving path depending on the estimated time equalize
the dispersion properties of the medium    dispersion. upon receipt of the
data words. Radio receivers which include equalizers are primarily used for
high symbol  BRIEF DESCRIPTION OF THE DRAWINGS rate (> 100 kbit/s) the bit
sensitivity of which due to  35 multipath propagation is greater than the
bit sensitiv-  The invention will now be described in more detail ity of
slower symbol rate.                          with reference to the
accompanying drawings. Figure 1 illustrates a radio channel having eight
DISCLOSURE OF THE INVENTION                            time slots and
illustrates schematically the con- 40      tent of one time slot; The need
for an equalizer is also determined by     Figure 2 illustrates monopath
and multipath prop- the nature ofthe surroundings, in addition to the sym-
agation; bol rate. The lowest multipath propagation effect is   Figure 3
illustrates time dispersion; obtained, for instance, from a totally level
landscape  Figure 4 illustrates schematically a mobile tale- which is
devoid of buildings. The following general  45  phone receiver in
accordance with one embodi- points of view can be given: When the symbol
rate ex-  ment of the proposed method; coed a given value (about 100
kbit/s) it is necessary  Figure 5 is a block diagram of an evaluating unit
to use an equalizer irrespective of the nature of the  incorporated in the
receiver Illustrated in Figure 4; surroundings, in order for sensitivity to
bit error to lie  Figure 6 illustrates schematically a mobile tele- on a
given, acceptable level.                  so      phone receiver according
to another embodiment It is also necessary to use an equalizer at low
of the proposed method; and symbol rate (rate in the order of some tens of
kbit/s)  Figure 7 is a diagram showing bit error content as when the
surrounding countryside is "difficult", i.e.     a function of received
signal strength. when the countryside is hilly or is densely built-up with
high-rise apartment buildings.            55   BEST MODE FOR CARRYING OUT
THE Thus, both of these cases leave no choice as to  INVENTION whether an
equalizer should be included or not The provision of an equalizer is a
necessity, despite the  The inventive method is intended for a digital mo-
2    
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having time division multiple access,  layed by the time [err]
corresponding to the propagation so-called TDMA. A known digital
TDMA-mobile radio  time, and the impulse 11 is attenuated and further de-
system in which the invention can be applied includes  layed by the time
[err], due to reflection on X in accor- a plurality of permanent base
stations and a plurality   5   dance with Figure 2. Figure 3 solely
illustrates an im- of mobile radio stations capable of communicating
aginary case for the purpose of illustrating the princi- with one
anotherovergiven radio channels. The base  ple. In actual fact, so-called
intersymbol interference stations are operative to transmit radio signals
on a  will occur in the receiver, i.e. a combination of the plurality of
radio channels within, for instance,thefre-  pulses I and II. It has also
been assumed that the im- quency range of 935-960 MHz, whereas the mobile
10  pulse response will only comprise two impulses. In re- stations are
able to transmit radio signals on a plural-  ality, there will be obtained
an interference pattern ity of radio channels within, for instance, the
frequen-  which comprises a large number of reflected impuls- cy range
890-915 MHz. Transmission on the radio     es. Figure 3 illustrates,
however, so-called time dis- channels is divided into frames and time slots
in ac-  persion, i.e. in the case of multipath propagation, a cordance with
Figure 1, so that a frame will have a   15  transmitted impulse will give
rise to a plurality of time- duration of about8 ms and will include
eighttime slots,  displaced impulses (Figure 3shows onlytwo such im- each
with a duration of about 1 ms. Of the radio chan-  pulses, namely the
pulses I and 11). The bit time[err] is nels available, one or a small
numberof said channels  also significant in this context. In order to
enable the is used for the purpose of transmitting general infor-  channel
to be considered free from time dispersion, mation to the mobile stations
in a controlled and co-  20  the bit time [err] should be of sufficiently
long duration ordinated fashion. Asynchronizing word SW is placed  that the
pulse 11 of significance will fall within the Tbr in the centre of the data
message. This synchronizing  interval, i.e. [err] . The time dispersion may
word can also be used to estimate the time disper-  give rise to bit errors
due to the aforesaid intersymbol sion, so as to enable the adaptive
equalizer to be set  interference. The influence of said time dispersion on
the basis of this estimation, burst for burst in the   25  can be reduced,
by using low data rates, i.e. [err] is rel- time slots CH0-CH7.
atively large (rates < 25 kbit/s), or by using an equal- Figure 2
illustrates a base station B which func- izer. tions to transmit radio
waves on a given channel to a  Figure 4 illustrates a first embodiment of
the in- mobile M in TDMAin accordance with Figure 1. Radio  ventive radio
receiver. An analogue-digital converter waves travelling in a given
direction are reflected by   30   1 has connected thereto two quadrature
channels I a permanent or movable obstacle X, whereas other    and Q having
modulating signals within the baseband waves propagate unobstructed to the
mobile M,       from a radio-frequency input circuit, not shown here. where
they are received. The multipath propagation  This circuit includes a local
oscillator, a phase shifter illustrated in Figure 2 gives rise to fading,
which may  ([err]) and a lowpass filter. Thus, two quadrature com- take
mutually different forms. When time differences   35   ponents within the
baseband are obtained over the between received waves are concentrated to a
time  outputs II and Q1 of the analogue-digital converter in interval which
is much smaller than the bit time, Tbit  sampled form (e.g. in the form of
samples whose in- (see Figure 3), so-called flat fading will occur. When
terspacing corresponds to the sampling rate). These the time differences
are greater, two or more separat-  two components are applied as one input
magnitude ed waves will occur, each having more or less non-de-  40  to a
correlator 2 of known design, the other input pair pendent fading. This
fading gives rise to varying am-  of which (real and complex) are connected
to a mem- plitude and phase upon reception. Acoherent demod-  ory unit 15
(PROM) which stores in complex form the ulator in the receiver is forced to
follow this phase  synchronizing word [err] transmitted on the transmit-
change by the equalizer. The phase position can be  ter side. As previously
mentioned, this word is trans- determined unambiguously, by transmitting a
known   45   mitted within the so-called training interval. The cor-
sequence in the aforesaid synchronizing interval SW.  relator 2 thus
effects correlation between the re- When the channel does not vary too
quickly, i.e. at  ceived synchronizing word SW transmitted over the low bit
rates, it is not necessary for the demodulator   -   radio channel and the
actual synchronizing word [err] to update the information which relates to
the phase  itself, the channel impulse response obtained being position of
the received signal during the time of de-  50  transmitted from the output
of the correlator 2 to a tecting the data message, whereas when the bit
rate  parametercalculator 5The impulse response is used is high, it is
necessary to set the propagation parame-  for channel estimation with
regard to monopath and ters atthe beginning of each time slot, and
sometimes  multipath propagation and also with regard to the ex- also
during the duration of the time slot           tent of such propagation, as
explained in more detail Figure 3 illustrates the manner in which an im-
55 below. pulse transmitted by the transmitter in the base sta-  An
evaluator 9 is connected to the output of the tion B is received in the
receiver M of the mobile in de-  correlator 2 and functions to evaluate the
obtained pendence on the aforesaid fading. Impulse response  impulse
response for the burst received in the time has the form of two impulses I
and II, of which I is de-  slot CH2 assigned to the receiver. There is
obtained 3    



5                   EP 0 415 897 B1                 6 over the evaluator a
signal which constitutes a meas-  In the aforedescribed embodiment, the
time dis- urement of the time dispersion of said burst. Connect-  persions
are estimated, by measuring and evaluating ed to the output of the
analogue-digital converter is a  impulse response energy, optionally solely
during giv- switching unit 23 which can be controlled from the   5   en
time intervals. evaluator9. The switching unit23 functions to activate
Another method of evaluating time dispersion is a demodulator 3a
incorporating an equalizer, while  to study the combination ofthe received
field strength deactivating, at the same time, a demodulator 3b   ( = RSSI)
and the result of bit-error measurement in which lacks an equalizer or vice
versa. The demodu-  the channel decoder. Figure 6 illustrates an example
lator 3a may, for instance, be an adaptive Viterbi-  10  of such time
dispersion evaluation. Those units in Fig- equalizer having a decision
circuit and decoder, of the  ure 6 which have correspondence in Figure 5
are kind described in 38th IEEE Vehicular Technology   identified by the
same reference signs. The channel Conference 15-17 June 1988 Philadephia
Pennsylva-  decoder 21 is able to evaluate the bit error content by, nia
(p. 639), while the demodulator 3b may, for in-  e.g., error detecting
codes of the demodulated base- stance, be a detector for non-coherent
detection,  15  band signal and to provide information relating to this
comprising a differential decoder which compiles the  bit error content. A
decision circuit 10 measures the difference between two phase values with
symbol     power of the signal obtained from the analogue-digi- time
distance (e.g. [err] according to Figure 3 when  tal converter 1, i.e. the
power of the I and Q compo- the symbol rate is half the bit rate). A
decoder of this  nents of the non-modulated signal. As will be under- kind
is described, for instance, in 39th IEEE Vehicular  20  stood, the incoming
signal power can be measured Technology Conference Volume I, San Francisco,
prior to dividing the signal into its quadrature compo- California May 1-3,
1989 (page 18).                 nents. This is effected primarily in order
to obtain a The outputof each modulator 3a, 3b is connected  measurement of
the received field strength. to a switch 24, which in turn is connected to
the chan-  If the field strength received is very high, at the
nel-decoder21 of the radio receiver. Thereafterfollow   25  same time as
the channel decoder detects a high bit the speech decoder 22 and the
speaker unit 25.      error content or attempts to correct many bits, this
in- The evaluating unit 9 calculates the two signal  dicates that time
dispersion prevails. The decision cir- values a or b, on the basis of the
evaluated time dis-  cuit will then send a signal to the switching units 23
persion value. If the time dispersion is greater than a  and 24, such as to
engage the demodulator 3a (with given value, a signal a is sent to the
switching units  30  equalizer) and disengage the demodulator 3b, if it is
23 and 24 which, upon receipt of said signal, connect  assumed that the
demodulator 3b was engaged ini- the demodulator 3a into the receiving path
of the ra-  tially in the radio receiver. The embodiment illustrated dio
receiver. When the time dispersion is longer than  in Figure 6 is applied
preferably only forthe switching the prescribed value, a signal b is sent
to the switch-  sequence demodulatorwithout equalizer- demodula- ing units
23 and 24, causing the demodulator3a to be   35  tor with equalizer. This
switching sequence is obvi- deactivated while activating the demodulator 3b
at  ously more important than the opposite sequence, the same time.
since demodulator with equalizer will function for all Figure 5 illustrates
the construction of the evalu-  channel types. sting unit 9 in more detail.
The input magnitude h(t)  Similar to the case illustrated in Figure 4, the
de- constitutes the channel impulse response and is qua-  40  cision
circuit 10 is able to carry out some form of drated in the multiplier91.
The multiplier91 thus com-  mean value compilation over several burst
intervals. pies the magnitude [err], so as to give a measure-    Figure 7
is a diagram which presents the bit error ment of the energy of the impulse
response h(t). It is  content of a received radio signal as a function of
re- also conceivable to form the impulse response ener-  ceived signal
strength. In general, when the signal gy during different time intervals
thereof, as descri-  45  strength increases, the bit error content will de-
bed in Swedish Patent Application 8701679-6, see   crease, since the
receiver may then be located close the diagrams presented in Figures 10 and
11.An ideal  to a transmitter and the effect of multipath propaga- value
(quadrated) [err] of the Impulse response (in  tion and disturbances will
be small. the absence of time dispersion) is stored in a memory  The curve
a illustrates a case where disturbing 92, and is compared with [err] in a
difference former  50  time dispersion, e.g. multipath propagation, occurs
93. This results In a measurement d of the time dis-  even when the signal
strength is high. This case will persion. The difference former 93 may
optionally    prevail, for instance, in a densely built-up area. Node- have
the form of a summator 94 coupled for integra-  modulation with
equalization will take place in the re- tion orsummation of the value of
the time dispersions  ceiver in this case. over several bursts. This
results in a value e, which is  55  The curve b illustrates the case
without time dis- compared with a prescribed value [err] stored in the dif-
persion, where the bit error content approaches zero ference former 95 and
which thereafter determines   for sufficiently high signal strength,
irrespective of the signals a or b operative to control the switches 23
whether equalization takes place or not. and 24 in the aforedescribed
manner.                   The decision circuit 10 investigates the bit
error 4    



7                   EP 0 415 897 B1                 8 content at a given
signal strength [err] in order to deter-  Switching is not so essential in
the speech mode, mine the presence of time dispersion. When the bit  since
the current consumption is "masked" by other error content is established
to be about 0.1% of this  units operating in this latter mode. signal
strength, the curve b will apply and no switch-   5 ing takes place. If, on
the other hand, the bit error content is established to be about 3.5% in
accordance  Claims with the diagram, the decision circuit considers that
time dispersion is present and switching takes place  1. A method for
reducing the power requirement of to the demodulator 3a with equalizer.
Atolerance val-  10  a mobile radio receiver, preferably in the listening
ue of 1% applies to the signal strength [err], which   -   mode of the
receiver, in which incoming radio sig- forms a decision basis for the
decision circuit 10.     nals over a digital radio channel are demodulated
The broken curve c determines the tolerance val-    and equalized with
respect to the degree of time ues at mutually different, varying signal
strengths S.  dispersion to which the radio signals are subject- The
decision circuit 10 may include a time func-  15  ed during signal
propagation between transmitter tion (timer) which, after a given time
interval, sends a  and receiver, control signal to the switching units 23
and 24 for     characterized by estimating the time dispersion switching
the demodulator 3a with equalizer to the      of incoming radio signals and
comparing this es- demodulator 3b without equalizer, for the purpose of
timated value with a prescribed value, and by testing whether the latter
case is possible and to save   20  switching in the receiverfrom
demodulation of ra- further power. If the bit error content is still low
sub-  dio signals without equalization to demodulation sequent to this
switching procedure (curve [err]), the lat-  with equalization, and vice
versa, on the basis of ter case can be maintained. If, however, the bit
error  said comparison. content is again high subsequent to said switching
process (curve a), it is necessary to switch from the   25  2. Amethod
according to Claim 1, characterized by demodulator 3b without equalizerto
the demodulator      effecting said estimation by recovering the radio 3a
with equalizer (curve b).                             channel impulse
responses ([err]) in a known It is not necessary for the decision circuit
10 to  manner, and by forming a value ([err]) of the en- make an evaluation
for each burst or to integrate over  ergy of the impulse response and
comparing this each burst in a plurality of mutually sequential bursts.  30
value with a given value ([err]), such as to ob- For instance, the decision
circuit can be constructed  tain a measurement of the time dispersion (e),
to cease measuring and evaluating after a given time   which is compared
with said prescribed value interval (e.g. 10 seconds). It is often the case
that the  ([err]). surroundings in which the radio receiver is found do not
change rapidly in relation, for instance, to tens of  35  3. Amethod
according to Claim 2, characterized by bursts. Furthermore, the need to
engage the equal-     effecting said comparison of the impulse re- izer
rapidly is relatively small. In the case of densely  sponse energy ([err])
during a plurality of in- built-up areas, however, the nature of the
surround-   coming bursts of said radio signals, and by inte- ings can
change rapidly, for instance in a town or city  grating the result of said
comparison over a given with alternating free sight to the base station and
re-  40  time interval so as to form said time dispersion flectors in the
vicinity (hills, mountains, buildings).  measurement (e). The inventive
method is primarily applied when the mobile is located in its listening
mode. In this pos-  4. A method according to Claim 1, characterized by
ition, the mobile is in operation and listens to incoming  effecting said
estimation by measuring the field conversations over a control channel
(CCH). At pres-  45  strength (RSSI) of the radio signal, and by estab-
ent, this channel is an analogue channel, but in the   lishing the bit
error content (a or b, Figure 7) of future may be a digital channel to
which the inventive  the demodulated radio signal for the measured concept
can also be applied. The predominant part of   field strength value, and by
effecting said switch- the use time of the mobile radio receiver is the
listen-  ing to demodulation with equalization when the ing time, during
which listening over the control chan-  50  bit error content exceeds a
given prescribed val- nel takes place.
ue (c, Figure 7). In the case of an analogue control channel, there is no
need for an equalizer, since the bit rate is low, normally about 10 kbit/s.
When, however, the control  Patentanspruche channel (in addition to the
speech channel) is digital  55 and has a high bit rate (>10 kbit/s) a
digital equalizer  1. Verfahren zur Reduzierung des Leistungsbe- is
required, although in this case it is important that  darfs eines mobilen
Funkempfangers, vorzugs- the equalizer is not engaged when not required be-
weise in dem Abhormodus des Empfangers, in- cause of the relatively high
current consumption.      dem Ober einen digitalen Funkkanal eintreffende 5



7                   EP 0 415 897 B1                     8 content at a
given signal strength [err] in order to deter-  Switching is not so
essential in the speech mode, mine the presence of time dispersion. When
the bit  since the current consumption is "masked" by other error content
is established to be about 0.1% of this  units operating in this latter
mode. signal strength, the curve b will apply and no switch-   5 ing takes
place. If, on the other hand, the bit error content is established to be
about 3.5% in accordance  Claims with the diagram, the decision circuit
considers that time dispersion is present and switching takes place  1. A
method for reducing the power requirement of to the demodulator 3a with
equalizer. A tolerance val-  10  a mobile radio receiver, preferably in the
listening ue of 1% applies to the signal strength [err] which       mode of
the receiver, in which incoming radio sig- forms a decision basis for the
decision circuit 10.    nals over a digital radio channel are demodulated
The broken curve c determines the tolerance val-   and equalized with
respect to the degree of time. ues at mutually different, varying signal
strengths S.  dispersion to which the radio signals are subject- The
decision circuit 10 may include a time func-  15  ed during signal
propagation between transmitter tion (timer which, after a given time
interval, sends a  and receiver, control signal to the switching units 23
and 24 for    characterized by estimating the time dispersion switching the
demodulator 3a with equalizer to the     of incoming radio signals and
comparing this es- demodulator 3b without equalizer, for the purpose of
timated value with a prescribed value, and by testing whetherthe latter
case is possible and to save   20  switching in the receiverfrom
demodulation of ra- further power. If the bit error content is still low
sub-  dio signals without equalization to demodulation sequent to this
switching procedure (curve [err]), the lat-  with equalization, and vice
versa, on the basis of ter case can be maintained. If, however, the bit
error  said comparison. content is again high subsequent to said switching
process (curve [err]), it is necessary to switch from the   25  2. A method
according to Claim 1, characterized by demodulator 3b without equalizerto
the demodulator     effecting said estimation by recovering the radio 3a
with equalizer (curve b)).                           channel impulse
responses ([err])in a known It is not necessary for the decision circuit 10
to  manner, and by forming a value ([err]) of the en- make an evaluation
for each burst or to integrate over  ergy of the impulse response and
comparing this each burst in a plurality of mutually sequential bursts.  30
value with a given value ([err]), such as to ob- For instance, the decision
circuit can be constructed  tain a measurement of the time dispersion (e),
to cease measuring and evaluating after a given time   which is compared
with said prescribed value interval (e.g. 10 seconds). It is often the case
that the  ([err]). surroundings in which the radio receiver is found do not
change rapidly in relation, for instance, to tens of  35  3. Amethod
according to Claim 2, characterized by bursts. Furthermore, the need to
engage the equal-     effecting said comparison of the impulse re- izer
rapidly is relatively small. In the case of densely  sponse energy ([err])
during a plurality of in- built-up areas, however, the nature of the
surround-   coming bursts of said radio signals, and by inte- ings can
change rapidly, for instance in a town or city  grating the result of said
comparison over a given with alternating free sight to the base station and
re-  40  time interval so as to form said time dispersion flectors in the
vicinity (hills, mountains, buildings).  measurement (e). The inventive
method is primarily applied when the mobile is located in its listening
mode. In this pos-  4. Amethod according to Claim 1, characterized by
ition, the mobile is in operation and listens to incoming  effecting said
estimation by measuring the field conversations over a control channel
(CCH). At pres-  45  strength (RSSI) of the radio signal, and by estab-
ent, this channel is an analogue channel, but in the   lishing the bit
error content (a or b, Figure 7) of future may be a digital channel to
which the inventive  the demodulated radio signal for the measured concept
can also be applied. The predominant part of  field strength value, and by
effecting said switch- the use time of the mobile radio receiver is the
listen-  ing to demodulation with equalization when the ing time, during
which listening over the control chan-  50  bit error content exceeds a
given prescribed val- nel takes place.
ue (c, Figure 7). In the case of an analogue control channel, there is no
need for an equalizer, since the bit rate is low, normally about 10 kbit/s.
When, however, the control  Patentanspruche channel (in addition to the
speech channel) is digital  55 and has a high bit rate (>10 kbit/s) a
digital equalizer  1. Verfahren zur Reduzierung des Leistungsbe- is
required, although in this case it is important that  darfs eines mobilen
Funkempfangers, vorzugs- the equalizer is not engaged when not required be-
weise in dem Abhormodus des Empfangers, in- cause of the relatively high
current consumption.      dem uber einen digitalen Funkkanal eintreffende 5



9                   EP0415897 B1                    10 Funksignale
demoduliert und in Bezug auf den       sion temporelle des signaux radio
d'entree et par Grad einer Zeitdispersion, die die Funksignale    la
comparaison de cette valeur estim6e avec une wahrend einer
Signalausbreitung zwischen el-       valeur prescrite, et par la
commutation dans le re- nem Sender und einem Empfinger erfahren, ont-   5
cepteur de la demodulation de signaux radio sans zerrt werden,
egalisation A la demodulation avec egalisation, et dadurch gekennzeichnet,
daB die Zeitdispersion     vice versa, sur ia base de ladito comparaison.
von eintreffenden Funksignalen abgeschatzt -5     wird und dieser
abgeschatzte Wert mit einem     2. Procede solon la revendication 1,
caract6rise par vorgegebenen Wert verglichen wird, und indem   lo  la
realisation de ladite estimation en retablissant Empfinger auf der Basis
des Vergleichs von ei-    les reponses impulsionnelles du canal radio ner
Demodulation von Funksignalen ohne Ent-       (Ih(t)l de maniere connue, et
en formant une va- zerrung auf eine Demodulation mit Entzerrung       our
(Ih(t)P) do l'energie do la reponso impulsion- und umgekehrt umgeschaltet
wird.                   nolle et en comparant cette valeur avec une va- -
. f5     leur donn6e (Iho(t)P2), de manibre A obtenir une 2. Verfahren nach
Anspruch 1,                         mesure de la dispersion temporelle (e),
qui est dadurch gekennzeichnet, daB die Durchfflhrung      comparee avec
ladito valeur prescritb (0o). dieser Abschatzung bewirkt wird, indem die
Funkkanal-lmpulsantwortan (/h(t)t) in einer be-  3. Proc6d6 selon la
revendication 2, caracteris6 par kanntbn Weise wiederhergestellt werden und
in-  20  la realisation de ladito comparaison de l'energie \ :    domem sin
Wert Ih(tQ2) der Energie der Impulsant-   de reponse impulsionnolle
(h(t)/2) au cours d'une wortgebildetwird und dieser Wert mit einem vor-
pluralit6 de salves d'entr6e desdits signaux radio, gegebenen Wert
(/ho(t)Q) verglichen wird, um so    et par integration du resultat de
ladite comparai- eine Messung der Zeitdispersion (0) zu errei-      son
pendant un intervalle de temps donn6 de ma- chen, die mit dem vorgegebenen
Wert (0o) vergli-  25  niere A former ladite mesure (e) de dispersion chen
wird.                                        temporelle. 3. Verfahren nach
Anspruch 2,                      4. Proced6 solon la revendication 1,
caracterise par dadurch gekennzeichndt, dag der Vergleich der     la
realisation de ladite estimation en mesurant lmpulsantwort-Energie (/h(t)2)
wahrend einer  30  l'intensite (RSSI) de champ du signal radio, et en
Vielzahl von eintreffenden Bursts des Funkka-      etablissant le contenu
de l'erreur binaire (a ou b, nals durchgeflhrt wird und das Ergebnis dieses
figure 7) du signal radio demodule pour la valeur Vergleichs Ober ein
vorgegebenes Zeltintervall     de l'intensitb de champ mesur~e, et en
effectuant integriert wird, um so die Zeltdispersionsmes-    ladite
commutation sur la demodulation avec sung (e) zu bilden.
35      egalisation lorsque le contenu de l'erreur binaire excbde une
valeur prescrite donn6e (c, figure 7). 4. Verfahren nach Anspruch 11
dadurch gokennzelichnet, daB die Abschatzung durchgefiihrt wird, Indem die
Feldstarke (RSSI) dos Funksignals gemessen wird und indem der  40
Bitfehlerin halt (a oder b, Figur 7) des demodulier- ton Funksignals fOr
den gemessenen Fdldstirke- wert festgestellt wird und indem das Umschalten
auf eins Demodulation mit Entzerrung durchge- frlhrtwird, wenn
derBitfehlerinhalt einen gegebe-  45 nen vorbestimnten Wert (c, Figur 7)
Obersteigt. Revendicatlons -50 1. PmcedA pour reduire les besoins en
puissance d'un rhcoptur radio mobile, de preference dens le mode d'Acouto
du recepteur, dons lequel des signaux radio d'entrde sur un canal radio
nume- rique sont demodulas et egalisbs par rapport au   5s degrI de
dispersion tomporelle auquel los si- gnaux radio sont soumis au cours de la
propaga- tion du signal entre emetteur et recopteur, caracterise par
l'estimatlon de la disper-    


