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signal is found to be destined to the portable unit in question after
detection of the terminating call sig- Background of the Invention:
nal. Otherwise, the battery saving operation is re- started. This invention
relates to a method of transmit-   5  Let the terminating call signal be
produced by ting a terminating call signals in a radiotelephone  the base
station in the form of a succession of system and to a base station and a
portable unit     digital signals. In this event, the intermittent in- both
of which are for use in the method. It is       terruption of the battery
saving operation becomes mentioned here that the portable unit may be a
objectionably long because the detection of the cordless telephone set, a
handset, or the like, and   10  terminating call signal should be made
through a conveyed by a vehicle, such as a land mobile, or a   filter with
reference to at least one of the digital person and that the base station
is fixed at a       signal succession, for example, during a couple of
predetermined site and may therefore be called a    the digital signal
successions. As a result, electric fixed station.
power of the battery might be wasted during the As a radiotelephone system,
a multiple channel  15  intermittent interruption. access system  is known
wherein each of radio            It is possible to reduce occurrence of the
inter- channels is used in common to a plurality of porta-  mittent
interruption by extending the battery saving ble units. The multiple
channel access system is     period. However, it takes a long time to
access the very effective in view of significant utilization of the
portable unit in question. This means that the con- radio channels. In the
multiple channel access sys-  20  trol channel is occupied by the base
station for a [err] a selected one of the radio channels is used   long
time on production of each terminating call transfer a wide variety of
control signals, such as  signal. [err] call signal, between the base
station      To the contrary, the intermittent interruption and the
portable units and may therefore be called  frequently occurs in the
portable unit and results in a control channel. In this connection, the
remaining   25  serious consumption of the battery, when the bat- channels
may be referred to as speech channels.      tery saving period is
shortened. from this fact, it is readily understood that avail-
US-A-4,194,153 discloses a digital radio paging ability of the multiple
channel access system great-  communication system  which comprises a base
ly depends on a length of occupied time in the       station (or a
transmitter) and a plurality of receiv- control channel.
30  ers. Each of the receivers carries out a battery On the other hand, the
portable unit comprises   saving operation and is communicable with the a
receiver portion driven by a battery. The receiver  base station. This
known system is a paging sys- portion may not always be put into an active
state   tem and therefore carries out unidirectional com- because
occurrence of the terminating call signal is  munication from the
transmitter to the receivers intermittent or spontaneous. Under the circum-
35  only. stances, a battery saver circuit is included in the
DE-A-1947078 discloses a system which con- portable unit in order to save
power consumption of  tinously transmits a calling signal from a transmit-
the battery and to thereby extend a life time of the  ting side to a
receiving side until reception of an battery. More specifically, the
battery saver circuit  acknowledgement signal so that the control chan-
periodically puts the entirety of the receiver portion   40  nel is
occupied for a very long time; no battery into transient active and
inactive states during a   saving operation is carried out in the receiving
side. first time interval and during a second time interval considerably
longer than the first time interval, re-  Summary of the Invention:
spectively. In other words, a battery saving opera- tion is carried out in
the battery saver circuit during   45  It is an object of this invention to
provide a the second time interval at a battery saving period.  method of
transmitting a terminating call signal in a Preferably, the battery saving
period is as longs as  multiple channel access system, wherein an oc-
possible in the light of saving of electric power of  cupied time of a
control channel can be reduced the battery.
on transmitting the terminating call signal. In United States Patent No.
4,419,765 issued to  50  It is another object of this invention to provide
Wycoff et al, a receiver is disclosed wherein the    a base station for use
in a method of the type battery saving operation must intermittently be in-
described, which is capable of shortening the oc- terrupted after lapse of
the first time interval to put  cupied time of the control channel. the
receiver portion into a receiving state when the     It is still another
object of this invention to terminating call signal is received during the
first  55  provide a portable unit which is for use in combina- time
interval. Thereafter, the intermittent interrup-  tion with a base station
of the type described and tion of the battery saving operation is changed
to a  which can shorten an intermittent interruption of a continuous
interruption when the terminating call    battery saving operation. These
objects are solved 2 
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of the claims.                      tification code, and a channel
indication code all of which are shown in the art and which are given in
Brief Description of the Drawing:                    the form of sequences
of digital signals. The call signal succession lasts irrespective of the
battery Fig. 1 is a time chart for use in describing a    5   saving
period. In other words, the terminating call conventional method of calling
a portable unit     signals for each incoming call are produced until a
from a base station;                               response is received
from the portable unit, as will Fig. 2 is a block diagram of a base station
for   later be described. use in a method according to a preferred em-
The call signal succession is time sequentially bodiment of this invention;
10  delivered to the portable unit. It is assumed that Fig. 3, depicted
below Fig. 1, is a time chart for  each terminating call signal is destined
to the por- use in describing the method mentioned in con-    table unit in
question. Let the portable unit be junction with Fig. 2; and
changed to the transient active state in course of Fig. 4 is a block
diagram of a portable unit for   reception of a specific one TC of the
terminating use in combination with the base station de-   15  call
signals. The specific terminating call signal TC picted in Fig. 2.
is sent through a filter (not shown) to a discrimina- tor (not shown also)
to detect whether or not the Description of the Preferred Embodiments:
specific terminating call signal TC is destined to the portable unit. In
this event, the discriminator Referring to Fig. 1, description will be made
in  20  judges that the specific terminating call is not des- order to
facilitate an understanding of this invention  fined or directed to the
portable receiver because a as regards a conventional method of calling a
por-   whole of the specific terminating call signal TC  is table unit from
a base station through a control one  not received. In other words, the
discriminator is of radio channels in a multiple channel access        not
aware of arrival of the incoming call until the system. The remaining radio
channels may be re-   25  following terminating call signal depicted at
[err] ferred to as speech channels.                         arrives at the
portable unit after the specific termi- As shown along the top line of Fig.
1, the        nating call. portable unit is periodically put into a
transient       After discrimination of the following terminating active
state and a transient inactive state by a     call [err] the battery saver
circuit is released to put battery saver circuit (not shown, often
indicated by   30  the entirety of the portable unit into a continuous BS)
included therein when any signals are not        active state. When the
following terminating call received. The transient active and inactive
states   signal [err] carries no incoming call destined to the are repeated
at a predetermined period which may     portable unit, the battery saver
circuit is turned on be called a battery saving period and which con-
again to put the portable unit into the transient sists of a first and a
second time interval for the   35  inactive state. Anyway, the portable
unit becomes transient active and inactive states, respectively.   active
for a long timed in comparison with the Practically, the first time
interval may be equal to  transient active state because each terminating
call one tenth of the second time interval, although the  signal is usually
longer than the first time interval. first time interval is expanded in
this figure for   In other words, the battery saver circuit is turned
convenience of illustration. As a result, each battery   40  off until the
following terminal call signal [err] Thus, saving period may almost be
determined by the        the portable unit is kept in an active state after
the second time interval.                                transient active
state. In other words, the battery Inasmuch as the battery saver circuit is
turned   saver circuit should intermittently be interrupted off during the
transient active state of the receiver  after lapse of the first time
interval. As a result. or turned on during the transient inactive state
45  intermittent interruption of the battery saver circuit thereof, the
first and the second time intervals may  becomes long as described in the
preamble of the be also called turnoff and tumon durations of the
instant specification. battery saving circuit, respectively. It is
therefore    After discrimination of the incoming call des- readily
understood that the battery saver circuit    tined to the portable unit, an
acknowledgement carries out battery saving operation only for the   50
signal (ACK) is transmitted from the portable unit to turnon duration of
the battery saving circuit.       the base station in the manner known in
the art. On the other hand, the base station is supplied       Referring to
Fig. 2, a base station is for use in with an incoming call through a
subscriber line      a method according to a preferred embodiment of
extended to an exchange. After detection of the      this invention and is
connected to an exchange (not incoming call, the base station repeatedly
produces   55  shown) through a subscriber line in a usual man- through the
radio control channel a terminating call  ner. The illustrated base station
comprises a station 



signal as a call signal succession. Each terminating  transmitter section
11, a station receiver section 12, call signal is modulated by a start
code, an iden-   and a station controller 13 coupled to both of the 3    5
EP0154288B1                           6 station transmitter section 11 and
the station re-         From the above, it is readily understood that
ceiver section 12 to control both of them  in the       production of the
terminating call signals is limited manner known in the art. The station
receiver sec-      within the first duration [err] regardless of reception
tion 12 is similiar in structure to a conventional      of an
acknowledgement signal (ACK) to be given station receiver section. More
specifically, the sta-   5   from the portable unit. After lapse of the
first dura- tion receiver section 12 comprises a station recep-     tion
[err] the station controller 13 forcibly interrupts tion antenna 16
responsive to a radio input signal      the control channel when a second
duration T2 and a station receiver 17 coupled to the station       lapses
without reception of the acknowledgement reception antenna 16 to produce a
reception signal.     signal (ACK). Thus, when the first and the second A
station squelch circuit 18 monitors a reception   10   durations [err] and
T2 lapse without reception of the state of the station receiver 17 by
measuring inten-    acknowledgement signal, the station controller 13 sity
of a reception electric field. Supplied with a     regards the incoming
call as being abandoned. result of measurement from  the station squelch
Referring to Fig. 4 afresh and Fig. 3 again, the circuit 18, the station
controller 13 starts a recep-   illustrated portable unit is for use in
combination tion operation. On the other hand, a station detector   15
with the base station illustrated in Fig. 2 and is put 21 is operable to
detect a reception control signal     into transient active and inactive
states during a in response to the reception signal and to deliver
first time interval and a second time interval during the reception control
signal to the station controller  a waiting state for each terminating call
signal, as 3. In addition, the reception signal is sent to a first  shown
along the top line of Fig. 3. The transient station amplifier 22 controlled
by the station con-   20   active and inactive states may be, for example,
70 roller 13 and thereafter delivered to the exchange     milliseconds and
630 milliseconds long, respec- through a station hybrid 23 and the
subscriber line.    tively, and repeated at a battery saving period of,
Referring to Fig. 3 together with Fig. 2, the       for example, 700
milliseconds. station transmitter section 11 comprises a signal
More particularly, the portable unit illustrated in detector 26 for
detecting a ringing signal of 16 Hz   25   Fig. 4 comprises a unit receiver
section 41 op- on reception of an incoming call IN from the ex-
erable in a manner to be described later, a unit change. When the ringing
signal of 16 Hz is de-        transmitter section 42 operable in a manner
similar tected by the signal detector 26, as shown along      to that of
the conventional portable unit, and a unit the bottom line of Fig. 3. the
station controller 13    controller 43 for controlling both of the unit
receiver begins to process the incoming call. A speech    30  section 41
and the unit transmitter section 42. signal accompanied by the incoming
call is also            The unit receiver section 41 comprises a bat- sent
through the station hybrid 23 and a second        tery saver circuit 45
coupled to the unit controller siation amplifier 27 to a transmitter 29
after detec-   43 for periodically producing an electric source tion of the
ringing signal in a conventional manner.    voltage V under control of the
unit controller 43 at The station controller 13 energizes a control   35
the battery saving period. The electric source volt- signal producing
circuit 31 in response to the de-      age V is produced for the first time
interval and tection of the ringing signal to iteratively produce
stopped for the second time interval. Under the an electric control signal
corresponding to the in-     circumstances, let the terminating call
signals be cuming call for a first duration [err]  as shown along
repeatedly delivered from the base station to the the bottom line of Fig.
3. The first duration [err] is   40   portable unit, as illustrated along
the bottom line of selected in consideration of a battery saving period
Fig. 3. Each terminating call signal may last, for of a portable unit as
will later be described with      example, 200 milliseconds. reference to
Fig. 4.                                       During the transient inactive
state, no terminat- in order to carry out the above-mentioned op-       ing
call signal is received by the unit receiver eration, the control signal
producing circuit 31 com-   45   section 41 In Fig. 3. a particular one
e[rr] of the prises a timer 33 enabled on detection of the
terminating call signals arrives at a unit reception ringing signal for
measuring the first duration [err]      antenna 46 and is sent to a unit
receiver 47 when and a control signal generator 35 for repeatedly       the
transient inactive state is released. The unit generating the electric
control signal only for the     receiver 47 comprises a high frequency
amplifier, first duration [err] under control of the station control-   50
mixers, an intermediate frequency amplifier, and an ler  13. The electric
control signal is supplied to the  FM demodulator, in the manner well known
in the station transmitter 29 set to the control one of the    art, and is
set to the control channel during the radio channels by the station
controller 13.            waiting state. In the example being illustrated,
an 



As a result, a succession of the electric control   intermediate output
signal is delivered from  the signals is transmitted as a succession of the
termi-  55  intermediate frequency amplifier  to a squelch cir- nating call
signals from the station transmitter 29     cuit 48 for measuring a field
intensity of the control through a transmission antenna 37 via the control
channel during the waiting state. When the squelch channel.
circuit 48 detects presence of the terminating call 4    7
EP 0 154 288 B1                      8 signals on release of the transient
inactive state,   state of the acknowledgement signal for the second the
squelch circuit 48 supplies the unit controller   duration T2 after lapse
of the first duration [err] as 43 and the battery saver circuit 45 with a
presence   mentioned before. The second duration [err] may be, signal
representative of presence of the terminating  for example, 200
milliseconds. When the acknowl- call signals before the next following
terminating    5   edgement signal (ACK) is received within the first call
signal [err] is received by the unit receiver      and the second durations
[err] and T2, the station section 47.
controller 13 makes the station transmitter 29 Responsive to the presence
signal, the battery    change the control channel to the one speech saver
circuit 45 releases the battery saving opera-   channel. Thus, a speech
signal can be sent from tion at a time instant [err] to put the unit
receiver   10  the exchange to the station transmission antenna section 41
into the active state. Under the cir-      37 through the station hybrid
23, the second am- cumstances, the next following terminating call sig-
plifier 27, and the station transmitter 29. Likewise, nal [err] is sent
through the unit receiver 47 to a     another speech signal is sent in the
portable unit control signal detector 51. The start, the identifica-  from
a transmitter set 57 to the unit transmitter 53 tion, and the channel
indication codes are detected   15  through a transmitter amplifier 58.
from the next following terminating call signal TCb      In the portable
unit, the speech signal is re- to be delivered to the unit controller 43. A
combina-  ceived by the unit reception antenna 46 and sent tion of the unit
controller 43 and the control signal  through the unit receiver 47 and a
receiver am- detector 51 may be referred to as a detection         plifier
61 to a receiver unit 62 and reproduced by circuit for detecting the
terminating call signals.  20  the receiver unit 62. hus, communication is
car- It should be noted here that the base station     ried out between the
base station and the portable produces the terminating call signals only
for the    unit. first duration [err] as mentioned in conjunction with
Let the acknowledgement signal (ACK) be not Fig. 3. Inasmuch as one of the
terminating call       received by the base station wihin the first and the
signals should be received within the first duration   25  second durations
[err] and [err] In this event, the [err] by the portable unit, the portable
unit must be    station controller 13 regards the incoming call as put into
the transient active state at least one time  being abandoned and makes the
station transmitter within the first duration [err] For this purpose, the
29 forcibly interrupt the control channel. Thus, the first duration [err]
for the call signal succession is   station transmitter 29 serves to
interrupt the control selected so that it becomes longer than the second
30  channel. time interval for the transient inactive state. Inas-     On
the other hand, if no speech signal is much as the battery saving operation
of the battery   received by the portable unit for a preselected saver
circuit 45 is rapidly released or rendered      duration after transmission
of the acknowledgement inactive upon detection of presence of the terminat-
signal, the unit receiver 47 switches the one ing call signals as mentioned
before, the first dura-   35  speech channel to the control channel under
con- tion [err] may be longer than the second time inter-     trol of the
unit controller 43. Thus, the portable unit val by a third duration for a
single one of the       returns back to the waiting state. terminating call
signals. Practically, the first dura-    As mentioned above, the control
channel is tion [err] is equal to 3.6 seconds in order to reduce
occupied by the terminating call signals only for the loss probability. The
terminating call signals are   40  the first duration. It is therefore
possible to improve therefore produced eighteen times for the first du-
availability of the control channel. In addition, the ration.
battery saving operation of the battery saver circuit Let the unit
controller 43 judge that the next    45 is released by detecting presence
of any termi- following terminating call is destined to the portable
nating call signal by the squelch circuit 48 before unit in question. In
this event, the unit controller 43   45  decoding the terminating call
signal. Thus, the bat- sets a unit transmitter 53 to the control channel
and  tery saving operation is controlled in the portable drives a control
signal producing circuit 55 and      unit with reference to both of the
field intensity and puts the battery saver circuit 45 into a continuous
the presence signal representative of presence of inactive state. As a
result, the unit receiver section  any digital data signals. A time
interval for detect- 41 is brought into the continuous active state. The
50  ing the field intensity may be shorter than 0.5 



control signal producing circuit 55 sends the ac-     millisecond.
Accordingly, it is possible to shorten a knowledgement signal (ACK) through
the unit trans-    duration for the active state of the unit receiver
mitter 55 and a unit transmission antenna 56 to the   section 41 and to
therefore save power consump- base station. Simultaneously, the unit
receiver 47    tion of the battery. In addition, detection of the switches
from the control channel to one of the   55  digital data signals serves to
estabiish bit synchro- speech channels that is specified by the channel
nism and to insure accuracy of detection. indication code.
While this invention has thus far been de- In Fig. 2, the base station is
put into the waiting  scribed in conjunction with a preferred embodiment.
9                   EP 0154 288 B1                          10 thereof, it
will readily be possible for those skilled        said portable unit being
kept into a continuous in the art to put this invention into practice in
active state on detection of said terminating various other manners. For
example, the receiver              call signal, antennas 16 and 46 may be
common, to the trans- mitter antennas 37 and 56, respectively.
5        characterized by: a) measuring means operable in relation to
Claims                                                           said
incoming cail for measuring a first du- ration [err] longer than said
second time 1.  A method of calling a portable unit from a base
interval, station through a radio control channel, said   10           b)
signal producing means (31) coupled to base station repeatedly producing a
sequence                 said measuring means for interactively pro- of
terminating call signals while said portable              ducing electric
call signals representative of unit carries out a battery saving operation
by               said terminating call signals only during said
periodically putting said portable unit into tran-           first duration
[err] sient active and inactive states during a first   15         c)
sending means (11, 37) coupled to said time interval and during a second
time interval              signal producing means for sending said
following  said first time interval, respectively,           electric call
signals to said portable unit as and sends an acknowledgement signal back
to                  said sequence of the terminating call sig- said base
station when the terminating call                  nals; --      signal is
detected from  said terminating call   20        d) monitoring means (18)
for monitoring re- signal  sequence within said first time interval,
ception of said acknowledgement signal a said portable unit being kept into
a continuous              second duration [err] after lapse of said first
active  state on detection of said terminating               duration [err]
and call  signal,                                                 e)
interrupting means (13) for forcibly inter- 25          rupting said radio
control channel when said characterized by the steps of:
acknowledgement signal is not received within said second duration (T2), so
that measuring, in said base station, a first duration            said
radio control channel is put into an [err] ionger than said second time
interval;                  unoccupied state. 30 restricting, in said base
station, production of      3.  A portable unit periodically put by a
control- said sequence of the terminating call signals             lable
battery saver circuit (45) into transient within said first duration [err]
active and inactive states during a first time interval and during a second
time interval fol- monitoring, in said base station, reception of   35
lowing said first time interval, respectively, with said acknowledgement
signal for a second du-              a battery saving operation transiently
released ration [err] after lapse of said first duration [err]      and
carried out in said battery saver circuit and
(45), said portable unit being kept in a continu- ous active state when one
of terminating call forcibly interrupting said radio control channel   40
signals is received during said first time inter- in said base station when
said acknowledge-               val and comprising receiving means (41)
coup- ment signal is not received within said second           led to said
battery saver circuit (45) for carry- duration [err] so that said radio
control channel         ing  out reception  operation  of radio  signals is
put  into an unoccupied state.                         including said
terminating call signals, said ter- 45       minating call signals lasting
a first duration [err] 2.  A  base station responsive to an incoming call
longer than the second time interval, for calling a portable  unit by  the
use  of a sequence  of terminating  call signals, each  be-
characterized  by: 



ing [err] to said incoming  call, said portable          a) means  (48)
coupled  to  said  receiving unit carrying       out a battery saving
operation  by    50  means (41) for producing  a presence  signal
periodically putting  said portable unit into tran-          representative
of presence  of said terminat- sient active  and  inactive  states  during
a  first       ing call signals; time intereval and during  a second  time
interval            b) means  (43) for supplying  said  presence following
said first time  interval, respectively,         signal to  said  battery
saver  circuit (45)  to and sends  an acknowledgement signal back to   55
make  said controllable battery  saver circuit said  base station  when
the  terminating  call           (45) release said battery saving
operation; signal  is detected  frcm   said  terminating  call           c)
means  (51)  coupled  to  said  receiving signal  sequence  within said
first time  interval,         means  (41) for detecting  one  of said
termi- 6    9                   EP 0154 288 B1                        10
thereof, it will readily be possible for those skilled       said portable
unit being kept into a continuous in the art to put this invention into
practice in            active state on detection of said terminating
various other manners. For example, the receiver             call signal,
antennas 16 and 46 may be common to the trans- mitter antennas 37 and 56,
respectively.            5        characterized by: a) measuring means
operable in relation to Claims
said incoming call for measuring a first du- ration [err] longer than said
second time 1. A method of calling a portable unit from a base
interval, station through a radio control channel, said   10         b)
signal producing means (31) coupled to base station repeatedly producing a
sequence               said measuring means for interactively pro- of
terminating call signals while said portable            ducing electric
call signals representative of unit carries out a battery saving operation
by             said terminating call signals only during said periodically
putting said portable unit into tran-         first duration [err] sient
active and inactive states during a first   is       c) sending means (11,
37) coupled to said time interval and during a second time interval
signal producing means for sending said foilowing said first time interval,
respectively,          electric call signals to said portable unit as and
sends an acknowledgement signal back to                said sequence of the
terminating call sig- said base station when the terminating call
nals; -     signal is detected from  said terminating call   20        d)
monitoring means (18) for monitoring re- signal sequence within said first
time interval,           ception of said acknowledgement signal a said
portable   unit being kept into a continuous           second duration
[err] after lapse of said first active state on detection of said
terminating              duration [err] and call signal,
e) interrupting means (13) for forcibly inter- 25         rupting said
radio control channel when said characterized by the steps of:
acknowledgement signal is not received within said second duration [err] so
that measuring, in said base station, a first duration          said radio
control channel is put into an [err]  longer than said second time
interval;               unoccupied state. 30 restricting, in said base
station, production of     3.  A portable unit periodically put by a
control- said sequence of the terminating call signals           lable
battery saver circuit (45) into transient within said first duration [err]
active and inactive states during a first time interval and during a second
time interval fol- monitoring, in said base station, reception of   35
lowing said first time interval, respectively, with said acknowledgement
signal for a second du-             a battery saving operation transiently
released ration [err] after lapse of said first duration [err]     and
carried out in said battery saver circuit and
(45), said portable unit being kept in a continu- ous active state when one
of terminating call forcibly interrupting said radio control channel   40
signals is received during said first time inter- in said base station when
said acknowledge-             val and comprising receiving means (41) coup-
ment signal is not received within said second           led to said
battery saver circuit (45) for carry- duration [err] so that said radio
control channel       ing out reception operation of radio signals is put
into an  unoccupied state.                          including said
terminating call signals, said ter- 45       minating call signals lasting
a first duration (Ti) 



2.  A  base station responsive to an incoming call         longer than the
second time interval, for calling  a portable unit by the use of a saquence
of terminating call signals, each be-          characterized by: ing [err]
to said incoming call, said portable           a) means (48) coupled to
said receiving [err] carrying out  a battery saving operation by   so
means (41) for producing a presence signal periodically  putting said
portable unit into tran-         representative of presence of said
terminat- sient active and inactive states during a first            ing
call signals; time interval and during a second time interval          b)
means (43) for supplying said presence following  said first  time
interval, respectively,           signal to said battery saver circuit (45)
to and sands an acknowledgement signal back to   55       make said
controllable battery saver circuit said base station   when the terminating
call         (45) release said battery saving operation; signal is
detected from  said terminating call          c) means (51) coupled to said
receiving signal sequence   within said first time interval,         means
(41) for detecting one of said termi- 6    11                  EP 0 154 288
B1                       12 nating call signals to produce a detection
d'accus6 de r6ception a ladite station de base signal; and
lorsque le signal de liberation d'appel est de- d) means (55) responsive to
said detection           tecte a partir de ladite sequence de signaux
signal for transmitting an acknowledgement           d'appel pendant ledit
premier intervalle de signal (ACK).                               5
temps, ledit ensemble portatif etant malntenu a l'tat actif continu lors de
la detection dudit iSevendications
signal de liberation d'appel, caracteris6 par: 1, Procgdd pour appeler un
ensemble portatif a                a) un moyen de mesure pouvant
fonctionner partir dune station de base par l'interm6diaire   10      en
liaison avec ledit appel d'entree pour 'n (L canal de commando radio,
ladite station             mesurer une premibre duree (Ti) plus [on- da
base produisant de facon r6p6t6e une s6-               gue quo ledit second
intervalle de temps; c:,%nce dta sionaux de liberation d'appel alors
b) un moyen (31) de production de signal ,q; rii ensernble portatif ex6cute
une opera-             accouple audit moyen de mesure pour pro- iicor;
d'cconcmie ds batterie en plagant p6riodi-  i5     duire de maniere
interactive des signaux uemrcnt ledit ensemble portatif dans des etats
6lectriques d'appel representatifs desdits si- azF. ' et inactif
transitoires pendant un premier         gnaux de liberation d'appel
seulement pen- Fi'---,Va   d9 ternps et pendant un second in-
dant ladite premibre dur~e (Ti); :.Xailfe de temps suivant le premier
intervalle           c) un moyen d'emission (11, 37) accouple e  .nps,
respectlvement, et renvoie un signal   20        audit moyen de production
de signal pour "--:cc.!sA le rncerption a ladite station de base
envoyer lesdits signaux electriques d'appel jsn'.-'   de iiberation d'appel
est d6-         audit ensemble portatif comme ladite s6- -    'rns la'dil,-
sequence de signaux de lib6-           quence des sinaux de liberation
d'appel; 'd,.-0c'Fp'Pe  Gin trieur dudit premier inter-            d) un
moyen de surveillance (18) pour sur- ; s  temps, iedit ensemble portatif
etant   25       veiller la reception dudit signal d'accus6 de i.    u
dans un etat actif continu lors de la            reception une seconde
duree (T2) a l'issue ...3n dudit signal de liberation d'appel,           de
ladite premiere duree (TI); et se pat ies 6tapes consistant a:
e) un moyen d'interruption (13) pour inter- - nmesuirer dans ladite station
de base, une            rompre de force ledit canal de commande .Lrarnibre
duree (Ti) plus longue que le-   30       radio lorsque ledit signal
d'accus6 de r6- .t second intervalle de temps;                      ception
nest pas regu pendant ladite se- - iimiter, dans ladite station de base, la
conde dur6e (T2), de sorte quo ledit canal production de ladite s6quence
des si-                de commande radio est mis a l'etat inoc- gnaux de
lib6ration d'appel pendant ladi-            cupe. to premiere duree (Ti);
35 - surveiller, dans ladite station de base, la    3.  Ensemble portatif
place periodiquement par un reception dudit signal d'accus6 de r6cep-
circuit economiseur de batterie controlable '.o;1 pendant une seconde duree
(T2) a            (45) dans des 6tats actif et inactif transitoires '   d.
i"adite premiere dur6e (Ti); et           pendant un premier intervalle de
temps et pen- - interromnpre de force ledit canal de corn-   40    dant un
second intervalle de temps suivant ,rande radio dans ladite station de base
ledit premier intervalle de temps, respective- lorsoue ledit signal
d'accuse de recep-           ment, l'operation d'6conomie de la batterie 



.o  nes, pas regu pendant ladite secon-           etant arret6e
transitoirement et ex6cut6e dans C!S duir e (T2), de fagon que ledit canal
le circuit economiseur de batterie (45), ledit ;:eccmande radio soit place
a l'6tat   4s      ensemble portatif etant maintenu dans un 6tat inoCcup8.
actif continu lorsque l'un des signaux de lib6ra- tion d'appel est recu
pendant ledit premier 2.  Staton do base repondant a un appel entrant
intervalle de temps et comprenant un moyen L cF iappe: d'un ensemble
portatif par l'emploi        de r6ception (41) accouple audit circuit
econo- d'une sequence de signaux de liberation d'ap-   so      miseur de
batterie (45) pour executer l'op6ra- ps, criacun 6tant 46 audit appel
d'entr6e, ledit       tion de reception de signaux radio comprenant
enso:rnble portatif executant une operation             lesdits signaux de
liberation d'appel, lesdits -'a;:o.omie de batterie en plagant periodique-
signaux de lib6ration d'appel durant une pre- Iet  edt ensemble portatif
dans des 6tats         miere duree (T1) plus longue que le second inacti,
transitoires lors d'un premier   55    intervalle de temps, ;  ; .le de
temnps et lors d'un second inter-          caracterise par: .me lenps
suivant ledit premier intervalle           a) un moyen (48) accoupli audit
moyen de ernps, respe-:t'venment, et renvoie un signal          reception
(41) pour. produire un signal de 7    13                  EP 0 154 288 B1
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de la presence des-       2. Ortsfeste Station die auf einen eingehenden
dits signaux de iiberation d'appel;                  Ruf anspricht, urn
eine tragbare Einheit mit b) un moyen (43) pour fournir ledit signal de
Hilfe einer Folge von RuFausli6sesignalen zu presence audit circuit
econoripiseur de bat-         rufen, die jeweils dem eingehenden Ruf zuge-
terie (45) pour faire en sorte que ledit circuit   5  ordnet sind, wobei
die tragbare Einheit emne 6conomiseur de batterie controlable (45)
Batteriesparschaltung ausfthrt, indem die trag- cesse ladite operation
d'6conomie de la bat-         bare Einheit periodisch in einen aktiven und
terie;                                               einen inaktiven
Einschwingzustand wahrend ei- c) un moyen (51) accoupl6 audit moyen de
nes ersten Zeitintervalls bzw. wahrend eines reception (41) pour detecter
l'un desdits si-  10    darauf folgendon zwreiten Zeitintervalls umge-
gnaux de liberation d'appol afin de produire         schaltet wird, und
wobei die tragbare Einheit un signal de d6tection; et
eln Bestitigungssignal zur orrsfesten Station d) un moyen (55) repondant
audit signal de           zuricksendet, renf das Rufauslosesignal in-
d~tection pour transmettre un signal d'ac-           nerhalb des ersten
Ze.tintervalls in der Rufaus- cus6 de reception (ACK).
15      l8sesignalfolge festgestellt wird, wobei die tragbare Einheit bei
Feststeilen des Rufauslo- Patentanspriiche
sesignals in einern dauerhaften aktiven Zu- stand gehalten wird, 1.
Verlahren zum Rufen einer tragbaren Einheit von einer ortsfesten Station
Ober elnen Funk-   20     gekennzeichnet durch steuarkanal, wobei die
ortsfeste Station wieder-          a) eine Metoeinrichtuno. die aufgrund
des hoit eine Folge von Rufausl6sesignalen er-                eingehenden
Rufs belti~iabar ist, urn erisen zeugt und die tragbare Einheit eine
Batterie-             ersten Zeittaum Jrn      2u mnessen., der inger
sparschaltung durchfflhrt durch periodisches              als das zweite
Zeitin'e;vall ist. Umschalten der tragbaren Einheit in aktive und   25
b) einen Signalgnenoraor (31), de; mit der inaktive Einschwingzustande
wahrend eines er-             Mebeinrichtuing verbi.nden is!, um interaktiv
sten Zeitintervalls bzw. wahrend eanes darauf             nur vihrend des
essten Zeitraums (Ti) folgenden zweiten Zeitintervalls, und wobei die
elektrische Ruisigna'e zu erzeugen, die f~r tragbare Einheit ein
Bestatigungssignal zuriick           die Rufauskisesignale reprasentativ
sind; zur ortsfesten Station sendet, wenn das Ruf-   30         c) eine mit
drenr zSinTakgenernatmo verbuncie- auslosesignal innerhalb des ersten
Zeitinter-             ne Sendeeinrichiuiug (11, 37) zum Ubertra- valls in
der Rufauslosesignalfolge ermittelt              gen der elektrischen
Rulsignale zur tragba- wird, und wobei die tragbare Einheit bei Detek-
ran Einheit als Folge der Rufausibsesignale; tieren des Rufauslosesignals
in einem dauer-              d) eine Obei-wachunc-seinrichtunlg (18), zurm
haften aktiven Zustand gehalten wird,         35          Oberwachan des
Erclanos des Bestati- gungssignals um  eiuen zweten Zeitraurm
gekennzelchnet durch folgende Schritte:                   (T2) nach dem
Ablav& des erstan Zeitraums (TI); und 



Messen eines ersten Zeitraums (T1), der lan-              e) einen
Unturbrecher (13) zurn zwangswei- ger als das zweite Zeitintervall ist, in
der orts-   40   sen  Unterbtriclhen t'.3  Funksteuerkanals, festen
Station;                                           wenn das
Bestatigumassignal nicht innerhalb des zweiter, Ze.tra:'rns (T2) empfangen
Begrenzung der Erzeugung der Rufauslosesi-                wird, so da  der
Ful ;.kiteuerkzanal in einen gnalfolge innerhalb des ersten Zeitraums (Ti)
freien Zustand  vs:iWt ' . in der ortsfesten Station:                    45
3. Tragbare Einheit, die durch einen steuerbaren Uberwachen des Empfangs
des Bestatigungs-               Batteriesparschaitkreis (45) periodisch io
aklive signals in der ortsfesten Station wahrend eines         und inaktive
Einschwingzustande waihrsnd ei- zweiten Zeitraums (T2) nach Ablauf des
ersten           nes ersten Zeitinterwl's 'czw. w.-ihaid eiives Zeitraums
(Ti); und                           50       darauf folgenden zweiten
Zeiite:vaits tiwia- schaltet wird, wobei eine Batte:;esDarscihaitung
zwangsweises Unterbrechen des Funksteuerk-             vorflbergehend
aufgelibs, und in cd-im *datterie- anals in der ortsfesten Station, wenn
das Be-          sparschaltkreis (45) ausoefuhri wi:df. 'v;  die
statigungssignal innerhalb des zweiten Zeit-           tragbare Einheit in
einenn .o-c;;:: %,.K. raums (T2) nicht empfangen wird, so daB der   55
van Zustand gehaiten wird, wet;fi       dor Funksteuerkanal in einen freien
Zustand ver-            Rufauslbsesigna!e wahrend dee' erister Zeitin-
setzt wird.                                            tervalls empfangen
wird: und eine Empiangs- einrichtung (41) autweist, die imit dem Batterie-
8    -   .  .   ..........  - ...  -    f    :   .   :I: . 15
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sparschaltkreis (45) verbunden ist, um  den Empfang der Funksignale mit den
Rufauslose- signalen auszufiihren, wobei die Rufauslosesi- gnale um einen
ersten Zeitraum (Ti) langer dauern als das zwelte Zeitintervall,
gekennzeichnet durch a) eine Einrichtung (48), die mit der Emp-
fangseinrichtung (41) verbunden ist, um ein Prasenzsignal aufgrund des
Vorliegens der   70 Rufauslosesignale zu erzeugen; b) eine Einrichtung (43)
zum ZufUhren des Prasenzsignals zum  Batteriesparschaltkreis (45), so daB
dieser steuerbare Batteriespar- schaltkreis (45) die Batteriesparschaltung
16 beendet; c) eine Einrichtung (51), die mit der Emp- fangseinrichtung
(41) verbunden ist, um ei- nes der Rufausl6sesignale zu detektieren und ein
Detektionssignal zu erzeugen; und   20 d) eine Einrichtung (55), die auf
das Detek- tionssignal anspricht, um ein Bestatigungs- signal (ACK) zu
senden. 25 30 3S 40 4S 50 55 9    


