
1                  EP 0 437 835 B1                 2 Description
al.: SMD 3011 '5: An advanced PMP TDMAradio sys- tem with powerful
operation and maintenance facili- The present invention relates to a
digital mobile  ties", a pointto multipointTTDMAradio communication
communications system wherein mobile stations and  system is described. a
control station communicate via radio base stations   5  In ELECTRONICS &
COMMUNICATIONS IN JA- each being located in a particular service area on a
PAN, vol. 67, no. 10, October 1984, pages 39 47; TDMA (Time Division
Multiple Access) basis. More  S.SAKATAetal.: "APCM-TDMAonedimensional mo-
particularly, the present invention is concerned with  bile communication
system  using leaky coaxial a frame synchronization method among the radio
cables", a TDMA mobile communication system is base stations.
10  disclosed in which base stations have delay compen- ATDMAdigital mobile
communications system of   sation. the type described usually has a control
station and  It is therefore an object of the present invention a plurality
of radio base stations each being located  to provide a frame
synchronization method among a in a particular service area. A number of
mobile sta-  plurality of radio base stations for a TDMA digital mo- tions
mounted on motor vehicles, for example, each   15  bile communication
system which prevents voice communicates with the control station via one
of the  from being interrupted when a mobile station moves radio base
stations existing in the service area where  from one service area to
another. the mobile station itself is located, by using an as-  A TDMA
frame synchronization system among a signed carrier and an assigned time
slot.         plurality of radio base stations of the present inven- When a
given mobile station moves from a first  20  tion has a single control
station governing a plurality service area covered by a first radio base
station to  of service areas, a plurality of radio base stations a second
service area covered by a second radio   each being situated in respective
one of the service base station, it will communicate with the control sta-
areas and each having a TDMAframe generator, and tion via the second radio
base station thereafter.  a plurality of mobile stations each being freely
mov- Assume that when the mobile station moves as   25  able from one
service station to another and a cable stated above, TDMA frame
synchronization has not  of interchanging digital signals with a particular
radio been established between the first and second radio  base station
situated in the service area where it is lo- base stations and the
communication of the mobile  cated. The system has synchronous signal
generat- station has to be handed over to the second radio  ing means for
transmitting a reset pulse for resetting base station. Then, the mobile
station has to set up   30  the TDMA frame generators, and delaying means
for frame synchronization with the second radio base  delaying the
transmitted reset pulse to cause it to station before restarting the
communication. To set up  reach all the radio base stations subordinate to
the frame synchronization rapidly, TDMAframe genera-  control station at
the same time. The reset pulse out- tors installed in the individual radio
base stations for  putted by the delaying means is applied to the TDMA
generating TDMA frames may be reset at the same   35  frame generator of
each radio base station. The reset time.
pulse is sent every TDMA frame. Resetting a plurality of TDMA frame
generators    The delaying means has returning means for re- simultaneously
as mentioned above may be imple-   ceiving the reset pulse and returning it
immediately to mented with a satellite which sends a reset signal to  the
synchronous signal generating means as a return the individual radio base
stations. Specifically, on re-  40  pulse. The synchronous signal
generating means has ceiving the reset signal, each radio base station re-
time delay determining means for detecting a time sets the TDMAframe
generatorthereofforsetting up  when the return pulse is received and, on
the basis frame synchronization. Such a system, however, is  of a period of
time defined by the time when the reset large scale and not practical since
it needs not only a  pulse is transmitted and the time when it is received,
satellite but also a reset signal transmitter mounted   45  determining a
set time delay of the delaying means. on the satellite and a receiver built
in each radio base station forreceiving the resetsignal from the satellite.
BRIEF DESCRIPTION OF THE DRAWINGS Thus, it has been difficult to set up
frame syn- chronization among radio base stations without scal-  The
above-mentioned and other objects, fea- ing up thesystem. Every time
handoveroccurs, a mo-  50  tures and advantages of the present invention
will be- bile station has to set up frame synchronization with  come more
apparent by reference to the following de- the TDMA frames being
transmitted from a radio    tailed description of the invention taken in
conjunction base station located in the new service area. Voice is  with
the accompanying drawings, wherein: interrupted until such frame
synchronization has     Fig. 1 Is a block diagram schematically showing
been established.                            55      a frame
synchronization system embodying the In IEEE INT. CONF. ON COMMUNICATIONS,
present invention; Seattle, Washington, 7th - 10th June 1987. vol. 1, pa-
Fig. 2 shows a condition wherein TDMA frames ges 327-331, IEEE, New-York
US; M.A. LATTORE et       being sent from nearby radio base stations are 2



3                   EP 0 437 835 B1                4 not synchronous;
base station 3-a and the frames A2, B2 and C2 from Fig. 3 shows a condition
wherein TDMA frames   the radio base station 3-b to coincide with each
other, being sent from nearby radio base stations are  as shown in Fig. 3.
For the frame synchronization, synchronous;
TDMA frame generators each being installed in re- Fig. 4 is a diagram
showing a positional relation   5   spective one of the radio base stations
3 (here, 3-a of the control station and radio base stations to  and 3-b) as
will be described have to be reset to cause one another,
the transmission times of theframesfrom the individ- Fig. 5 is a chart
demonstrating how a set time de-  ual TDMA frame generators into
coincidence to less lay of each time delay adjustment unit is deter-  than
the time in which a guard bit preceding each of mined;
l0  the frames exists (eight bits; about 25 microsec- Fig. 6 is a block
diagram schematically showing  onds). During the frame synchronization, the
commu- a specific construction of a control station;  nication is
Interrupted. Such interruption may reach Fig. 7 is a block diagram
schematically showing  46 milliseconds, for example, underthe GSM (Groupe a
specific construction of a synchronous signal  Special Mobile)
Recommendations due for launch in generator unit;
15  Europe in July 1991, because the Recommendations Fig. 8 is a block
diagram schematically showing  require a synchronization signal to be
transmitted a specific construction of a radio base station;  once in ten
frames each of which has a time duration Fig. 9 is a block diagram showing
a specific con-  of 4.6 milliseconds. struction of a time delay adjustment
unit; and     In the embodiment shown in Fig. 1, a synchron- Fig. 10 is a
block diagram schematically showing   20  ous signal generator unit 6 is
located in the vicinity of a specific construction of a mobile station.
the control station 1, but it may be installed in the sta- tion 1. Time
delay adjustment units 7-a and 7-b are DETAILED DESCRIPTION OF THE
PREFERRED              situated In the vicinity of and connected to the
radio EMBODIMENT                                         base stations 3-a
and 3-b, respectively. The units 7- 25  a and 7-b may also be installed in
the base stations Referring to Fig. 1 of the drawings, a TDMA mo-  3-a and
3-6, respectively. The synchronous signal bile communications system has a
single control sta-  generator unit 6 and time delay adjustment units 7-a
tion I which governs a plurality of service areas. In  and 7-b cooperate to
set up frame synchronization the figure, the service areas are represented
by two  between the TDMA signals which the radio base sta- service areas
2-a and 2-b for illustration. Radio base  30  tions 3-a and 3-b send. The
synchronous signal gen- stations 3-a and 3-b are situated in the service
areas  erator unit 6 has a synchronous pulse generator 11 2-a and 2-b,
respectively, to cover the associated  and a time delay processor 12. The
time delay adjust- areas. Communication cables 4-a and 4-b connect re-
ment units 7-a and 7-b each has a down-link signal spectively the radio
base stations 3-a and 3-b to the  delay circuit 13 and an up-link signal
delay circuit 14. control station 1. Among a number of mobile stations,  35
The synchronous signal generator unit 8 is respeo- a given mobile station 5
holds a digital mobile com-  tively connected to the radio base stations
3-a and 3- munication with the control station 1 via the radio  b by
communication cables 15-al and 15-a2 and 15- base station residing in the
service area in which the  bl and 15-b2 and time delay adjustment units 7-a
mobile station 5 is located, e.g., the radio base station  and 7-b. 3-a of
the service area 2-a by using an assigned car-  40  The operation of the
embodiment regarding the rier and an assigned time slot. The mobile
stations  synchronous signal generator unit 6 and time delay may be a
portable type or a vehicle-mounted type.  adjustment units 7-a and 7-b will
be outlined. The When the mobile station 5 moves from the ser-  synchronous
pulse generator 11 sends one pulse vice area 2-a to the service area 2-b
during commu-  (transmission pulse) per TDMA frame for frame syn- nication,
the communication is handed over to allow   45  chronization. The time
delay adjustment units 7-a the mobile station 5 to communicate with the
control  and 7-b each returns the transmission pulse as first station 1 via
the radio base station 3-b situated in the  and second return pulses,
respectively, as will be de- service area 2-b, instead of the base station
3-a.  scribed. On detecting the first and second return As shown in Fig. 2,
assume that at the time of the  pulses, the time delay processor 12
determines first hand-over the TDMA frames (represented by three   50  and
second intervals between the transmission of the frames Al, B1 and Cl)
being sentfrom the radio base  transmission pulse and the detection of the
first and station 3-a and the TDMAframes (represented by A2,  second
pulses, respectively. With the first and sec- B2 and C2) being sent from
the radio base station 3-  ond intervals, it is possible to determine first
and sec- b are not synchronous. Then, the mobile station 5 en-  ond time
delays between the control station 1 and the tered the service area 2-b has
to set up frame syn-  55  radio base stations 3-a and 3-b, respectively. It
is to chronization with the radio base station 3-b before re-  be noted
that most of the time delays is ascribable to starting the communication.
The frame synchroniza-  the communication cables 15-al, 15-a2, 15-bl and
tion causes the frames Al, B1 and Cl from the radio  1 5-b2 or the
communication cables 4a and 4b which 3    



5                  EP 0 437 835 B1                 6 are equivalenttothe
former. First and second settime  generator 11 sent a transmission pulse
both are set delays to be set in the time delay adjustment units 7-  to be
T (open to choice). An arrangement is made a and 7-b, respectively, are
calculated and then set in  such that in a given time delay adjustment unit
7 the the units 7-a and 7-b. The time delay adjustment  down-link and
up-link signal delay circuits 13 and 14 units 7-a and 7-b are manually or
automatically con-   5   have the same set time delay, and that a
transmission troled to set time delays thereof on the basis of the  pulse
arrives at any of the radio base stations 3 in a first and second set time
delays, respectively, by the  period of time of T/2. Specifically, the time
delay proc- down-linksignal delay circuit 13 and up-linksignal de-  essor
12 determines a first set time delay (T-t[err]) and lay circuit 14. This
will be described in detail later. As  a second set time delay (T-tb)
associated with the ra- a result, the time delay adjustment units 7-a and
7-b  10  dio base stations 3-a and 3-b, respectively, on the ba- delay a
down-link signal and an up-link signal.   sis of the measured time delays
t[err] and [err]. The so de- A reference will now be made to Figs. 3 and 5
for  termined set time delays (T-t[err]) and (T-t[err]) are provided
explaining how time delays between the control sta-  to the control station
1 which In turn transmits these tion 1 and a plurality of radio base
stations 3 (repre-  time delays (T-t[err] and (T-[err]) to the base
stations 3-a sented by base stations 3-a and 3-b) are measured   15  and
3-b through the communications lines 4-a and 4- and how additional time
delays for resetting a plural-  b, respectively. The time delays (T[err])
and (T-tb) may ity of TDMA frame generators at the same time are  be
displayed on a display, not shown, which may be set.
provided on the synchronous pulse generator unit 6. To begin with, a
procedure for measuring a time  The time delays (T-t[err]) and (T-[err])
may also be respec- delay between the control station 1 and a given radio
20  tively reported to the radio base stations 3-a and 3-b base station 3
will be described. As shown in Fig. 4,  by telephone or similar
implementation. In response assume that the synchronous signal generator
unit 6  to the time delays, the radio base stations 3-a and 3- adjoining
the control station l is located at a point 0,  b set the set time delays
in the associated time delay the radio base station 3-a and the associated
time de-  adjustment units 7-a and 7-b. In the time delay ad- lay
adjustment unit 7-a are located at a point A, and   25  justment unit 7-a,
a time delayof (T-[err] is set in each the radio base station 3-b and the
associated time de-  of the down-link and up-link signal delay circuits 13
lay adjustment unit 7-b are located at a point B. Re-  and 14. Likewise, in
the time delay adjustment unit 7- ferring also to Fig. 5, the procedure for
setting the  b, a time delay of (T-t[err]/2 is set in each of the down-
time delay of the point A, i.e., the time delay adjust-  link and up-link
signal delay circuits 13 and 14. ment unit7-a begins with a step of setting
the time de-  30  In the above condition, a transmission pulse from lays of
the down-link and up-link signal delay circuits  the synchronous pulse
generator 11, i.e., a pulse sent 13 and 14 to zero. Then, the synchronous
pulse gen-  from the point O is delayed by (T-[err]) atthe pointA, de-
erator 11 (point 0) sends a transmission pulse, and  layed by (T-tb) at the
point B, and then inputted as a this pulse is applied to the down-link
signal delay cir-  return pulse to the point 0, i.e., the time delay proc-
cult 13 (point A). The transmission pulse is returned   35  essor 12 in the
time T. from the up-link signal delay circuit 14 to the time de-  The
signal delay circuits 14 each is rendered in- lay processor 12 (point 0) as
a return pulse, as Indi-  operative as soon as the set time delay Is set in
the cated by a dashed line in Fig. 5. The interval t[err] be-  associated
time delay adjustment unit 7-a or 7-b. tween the transmission of the
transmission pulse and  Once the set time delays are set in the individual
the detection of the return pulse is the reciprocation   40  time delay
adjustment units 7-a and 7-b as stated time delay between the points 0 and
A(mainly ascrib-  above, a transmission pulse from the synchronous able to
the communication cables 15-al and 15-a2).  signal generator unit 6 arrives
at the radio base sta- In the same manner, a reciprocation time delay
t[err] be-  tions 3-a and 3-b at the point P shown in Fig. 5, i.e., tween
the points 0 and B is determined by detecting  in the period of time of T/2
with no regard to the a return pulse from the time delay adjustment unit 7-
45  lengths of the communications cables 4 interconnect- b.
ing the control station 1 and radio base stations 3. The How additional
time delays (set time delays) are  radio base stations 3 each uses the
arrived transmis- set in the time delay adjustment units 7 will be descri-
sion pulse for resetting a timing pulse generator bed. In order for the
radio base stations 3-a and 3-b  thereof. As a result, the mobile station
is capable of to set up frame synchronization, an arrangement  50
establishing synchronization among the TDMA should only be made such that
the transmission pulse  frames being transmitted from all of the radio base
sent from the synchronous pulse generator 11 reach-  stations 3
instantaneously. esthe base stations 3-a and 3-b at the same time. For
Referring to Fig. 6, a specific construction of the this purpose, time
delays are set by a specific proce-  control station 1 will be described.
As shown, the con- dure as will be described. The periods of time in which
55  trol station 1 is connected at one signal terminal to a the time delay
processor 12 receives return pulses  public switching telephone network
(PSTN) 21 and at from the time delay adjustment units 7-a and 7-b as  the
other signal terminals to the radio base stations measured from the time
when the synchronous pulse  3-a and 3-b. Aswitching circuit 41 which is
connected 4    
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processing unit (CPU) 44 governing the  buffer circuit 74 sequentially
receives pulses (return entire control station 1, performs the switching
oper-  pulses) coming in over a plurality of up-link signal de- ation with
respect to the mobile station 5. The switch-  lay circuits 14 which are
also connected to the radio ing circuit41 is connected at one signal
terminal to the  base stations 3. A counter 75 is reset by the output PSTN
21 and atthe other signal terminals totrunkcir-   5   pulses of the counter
72 and counts time on the basis cults 42 and 43. The trunk circuits 42 and
43 are re-  of the clock fed from the signal generator 71. A latch
spectively connected to the radio base stations 3-a  circuit 76 receives
the time counted by the counter 75 and 3-b by the communications cables 4-a
and 4-b so  and latches It in response to a pulse signal from the as to
transform signal codes into a transmission for-  buffer circuit 74. The
latched time is written to the mat which Is agreed upon by the control
station 1 and   10   CPU 44 of the control station 1. The signal generator
radio base stations 3-a and 3-b beforehand.        71, counter72 and
buffercircuit 73 constitute the syn- When the reciprocation time delays
t[err] and t[err] are  chronous pulse generator 11 while the buffer circuit
measured, the CPU 44 controls the base stations 3-  74, counter 75 and
latch circuit 76 constitute the time a and 3-b to return a transmission
pulse as a return  delay processor 12. pulse. At the time of setting the
set time delays in the   15  A major function assigned to the synchronous
time delay adjustment units 7-a and 7-b, the CPU 44  signal generator unit
6 is to generate synchronous sequentially sends to the base stations 3-a
and 3-b  signal pulses (transmission pulses) having a one the set time
delays with control signals causing the  TDMAframe period and sending them
to the time de- base stations 3-a and 3-b to set the time delays in the
lay adjustment units 7. Another major function is to units 7-a and 7-b,
respectively.               20   measure the delay times (pulse propagation
times) The hand-over of communication that occurs af-  between itself and
the time delay adjustment units 7 terthe time delays have been set in the
time delay ad-  on the basis of the pulse returned from the units 7 and
justment units 7-a and 7-b will be described with ref-  to provide the
results of measurement to the CPU 44 erence to Figs. 1 and 6. When the
mobile station 5 is  of the control station 1. located In the service area
2-a, it holds a communi-  25  Fig. 8 shows a specific construction of the
radio cation while setting up frame synchronization with  base station 3.
As shown, the radio base station 3 has the radio base station 3-a. In this
condition, the  a trunk circuit 51 connected to the control station 1,
switching circuit 41 of the control station 1 is connect-  a burst control
circuit 52, a transceiver 53 connected ed to the trunk circuit 42. As the
mobile station 5 ap-  to the burst control circuit 52, an antenna 54
connect- proaches the service area 2-b, its communication is  30  ed tothe
transceiver 53 for transmitting and receiving handed over from the service
area 2-a to the service  a radio signal from the mobile station 5, a CPU 55
cir- area 2-b and the station 5 starts communicating with  cuit for
supervising the entire base station 3, a timing the radio base station 3-b.
At this instant, the switch-  pulse generator 56, and a signal generator 57
for out- ing circuit 41 is caused into connection with the trunk  putting a
clock. The burst control circuit 52 transforms circuit 43. Since the time
delay of the reset pulse   35   a voice signal from the trunk circuit 51
and signaling (frame synchronizing pulse) between the control sta-  from
the CPU 55 into burst pulses in response to tim- tion 1 and the base
station 3-a and the time delay of  ing pulses which are generated by the
timing pulse the reset pulse between the control station 1 and the
generator 56, the burst pulses fed to the transceiver base station 3-b are
substantially equal, the mobile  53. Asignal sentfrom the mobile station 5
and coming station 5 sets up frame synchronization with the base   40  in
through the antenna 54 is delivered to the trunk cir- station 3-b
immediately. Hence, the mobile station 5  cuit 51 and CPU circuit 55 via
the burst control circuit can start communicating with the radio base
station  52. The timing pulse generator 56 generates TDMA 3-b without the
voice being interrupted.           timing pulses in response to the clock
from the signal It is noteworthy that the set time delays need only
generator 57. The timing pulse generator 56 is reset to be setonce before
the startof operation of the radio  45  by a reset pulse (transmission
pulse) sent from the base stations 3 and do not have to be adjusted de-
synchronous signal generator 6 via the down-link de- spite any possible
changes in the communication    lay circuit 13 and a terminal 303, whereby
a plurality conditions.                                        of radio
base stations 3 are synchronized with respect Fig. 7 shows a specific
construction of the syn-  to TDMA frames. The timing pulse generator 56 and
chronous signal generators. As shown, the synchron-  50   burst control
circuit 52 in combination play the role of ous signal generator 6 has a
signal generator 71 for  the previously stated TDMA frame generator.
generating a clock, and a counter 72 which divides the   The CPU 55 is also
connected to the delay ad- frequency of the clock to produce pulses whose
per-  justment unit 7 via a terminal 302 to control the unit iod
corresponds to one TDMA frame. A buffer circuit  7. More specifically, the
CPU 55 causes the unit 7 to 73 converts the signal level of the output
pulses of the  55  return a transmission pulse to the synchronous signal
counter 72 and delivers sequentially the resulting  generator unit 6 at the
time of measuring the recipro- pulses to a plurality of down-link signal
delay circuits  cation time delay t, or tb. When the set time delay Is 13
which are connected to the radio base stations. A  set, the CPU 55 sets the
set time delay in the unit 7 5    



9                   EP0437835B1                    10 In response to the
control signal from the control sta-  CPU 55 of the radio base station 7.
The comparator tlon 1.                                            87
compares the value of the latch circuit 81 and that Referring to Fig, 9, a
specific construction of the  of the counter 86 and, when they coincide,
outputs a time delay adjustment unit 7 having the down-link sig-  pulse.
This pulse resets the TDMA timing pulse gen- nal delay circuit 13 and
up-link signal delay circuit 14   5   erator 56 of the base station 3 and
the counter 86 via is shown. The down-link signal delay circuit 13 has a
the flip-flop 84. latch circuit 81 in which the CPU 55 of the associated
As shown in Fig. 10, the mobile station 5 has an radio base station 3,
forexample, writes a set time de-  antenna 61 for transmitting and
receiving TDMA sig- lay. A buffer circuit 82 receives a transmission pulse
nals from the radio base stations 3-a and 3-b over from the synchronous
pulse generator 11. Aswitch 83  l0  electro-magnetic waves. The antenna 61
is connect- is connected to the buffer circuit 82 at one end thereof  ed to
a transceiver 62 which is in turn connected to a and under the control of
CPU 55. Aflip-flop 84 has a  burst control circuit 63. A handset 64 is
connected to set input terminal to which a pulse from the buffer cir-  the
burst control circuit 63 and interfaces the user to cuit 82 is applied. A
signal generator 85 generates a  the mobile station 5. A timing pulse
generator 65 is clock. Acounter86 is reset byan outputof the flip-flop   15
also connected to the burst control circuit 63. ACPU 84 and counts time on
the basis of the clock. A com-  66 is connected to the burst control
circuit 63 and tim- parator 87 compares the increasing output of the  ing
pulse generator  65 for supervising the entire mo- counter 86 with the
constant output of the latch circuit  bile station 5. Asignal generator 87
generates a clock. 81 and, when they coincide, produces a pulse. The  The
burst control circuit 63 transforms a voice signal output pulse of the
comparator 87 is applied as a reset  20  from the handset 64 and the
signaling from the CPU pulse to the reset input terminal of theflip-flop 84
and  86 into bursts (frames) in response to timing pulses the timing pulse
generator 56 of the associated radio  which are fed thereto from the timing
pulse generator base station 3. At the same time, the output pulse or  65.
These bursts are delivered to the transceiver 62. the comparator 87 Is fed
to the up-link signal delay cir-  A signal sent from the mobile station 5
and come in cuit 14 as a return pulse.                    25  through the
antenna 61 is fed to the handset 64 and The up-linksignal delay circuit 14
has a buffercir-  CPU 88. The timing pulse generator 65 generates cult 88
which is connected to the other end of the  TDMAtiming pulses in response
to the clock from the switch 83 for returning a transmission pulse fed from
signal generator 67. The CPU 66 controls the timing the buffer circuit 82
to the synchronous pulse gener-  pulse generator 65 in response to the TDMA
frame ator 11. This circuit 14, like the circuit 13, has a latch   30
synchronizing signals being sent from the radio base circuit, flip-flop,
signal generator counter, and corn-  stations 3, thereby setting up frame
synchronization parator, although not shown in the figure. On recelv-
between signals received from the base stations 3. ing the reset pulse or
return pulse from the compar-  In summary, in accordance with the present
in- ator 87 of the circuit 13, the circuit 14 delays it by a  vention, each
radio base station has a time delay ad- set time delay and sends the
delayed pulse as a re-  35  justment unit while a synchronous pulse
generator is turn pulse via the buffer circuit 88.             located in
close proximity to a control circuit. The time Amajorfunction of the time
delay adjustment unit  delay adjustment units of the individual radio base
7 is to return, at the time of measurement of a reci-  stations delay a
transmission pulse, or frame syn- procatlon time delay between the control
station I  chronizing pulse, sent from the synchronous pulse and the radio
base station 3, a transmission pulse  40  generator such that the pulse
arrives atall of the base from the synchronous signal generator 6 by way of
stations at the same time. This allows TDMA frame the buffer circuits 82
and 88 and switch 83. Another  generators installed in the individual radio
base sta- major function is to delay a transmission pulse from  tions to be
reset at the same time, insuring TDMA the buffer circuit 82 by a set time
delay and sending  frame synchronization among the base stations. the
delayed transmission pulse to the timing pulse  45   Hence, a mobile
station does not have to set up frame generator 56 of the base station 3
via the comparator  synchronization every time it is handed overfrom one
87. Still another majorfunction is to delaya transmis-  service area to
another. As a result, rapid hand-over sion pulse from the comparator 87 by
a set time delay  of a mobile station is promoted, and the momentary and
sending the delayed pulse as a return pulse tothe  cut-off of a signal is
eliminated. time delay processor 12 which is connected to the   50 output
of the up-link signal delay circuit 14. When a transmission pulse is
applied to the flip-  Claims flop 84 of the time delay adjustment unit 7
via the buf- fer circuit 82, the counter 86 is set and starts counting  1.
A TDMA digital mobile communications system the clockfrom the signal
generator 85 while inputting  55  comprising a control station (1), a
plurality of ra- the count to the comparator 87. The time delay meas-  dio
base stations (3-a) each being located in re- ured at the time of time
delay setting stage is stored  spective one of service areas (2-a) which
are in the latch circuit 81 beforehand by, for example, the  governed by
said control station and each com-    9                   EP 0 437 835B1
10 



* C   L  M   S * in response to the control signal from the control sta-
CPU 55 of the radio base station 7. The comparator tion 1.
87 compares the value of the latch circuit 81 and that Referring to Fig, 9,
a specific construction of the  of the counter 86 and, when they coincide,
outputs a time delay adjustment unit 7 having the down-linksig-  pulse.
This pulse resets the TDMA timing pulse gen- nal delay circuit 13 and
up-link signal delay circuit 14   5   erator 56 of the base station 3 and
the counter 86 via is shown. The down-link signal delay circuit 13 has a
the flip-flop 84. latch circuit 81 in which the CPU 55 of the associated
As shown in Fig. 10, the mobile station 5 has an radio base station 3, for
example, writes a set time de-  antenna 61 for transmitting and receiving
TDMAsig- lay. A buffer circuit 82 receives a transmission pulse  nals from
the radio base stations 3-a and 3-b over from the synchronous pulse
generator 11. Aswitch 83   l0  electromagnetic waves. The antenna 61 is
connect- is connected to the buffer circuit 82 at one end thereof  ed to a
transceiver 62 which is in turn connected to a and under the control of CPU
55. A flip-flop 84 has a  burst control circuit 63. A handset 64 is
connected to set input terminal to which a pulse from the buffer cir-  the
burst control circuit 63 and interfaces the user to cuit 82 is applied. A
signal generator 85 generates a  the mobile station 5. A timing pulse
generator 65 is clock. Acounter86 is reset byan outputof the flip-flop   15
also connected to the burst control circuit 63. A CPU 84 and counts time on
the basis of the clock. A com-  68 Is connected to the burst control
circuit 63 and tim- parator 87 compares the increasing output of the   ing
pulse generator 65 for supervising the entire mo- counter 86 with the
constant output of the latch circuit  bile station 5. Asignal generator 67
generates a clock. 81 and, when they coincide, produces a pulse. The   The
burst control circuit 63 transforms a voice signal output pulse of the
comparator 87 is applied as a reset  20  from the handset 64 and the
signaling from the CPU pulse to the reset input terminal of the flip-flop
84 and  66 into bursts (frames) in response to timing pulses the timing
pulse generator 56 of the associated radio  which are fed thereto from the
timing pulse generator base station 3. At the same time, the output pulse
or  65. These bursts are delivered to the transceiver 62. the comparator87
is fed to the up-linksignal delay cir-  A signal sent from the mobile
station 5 and come in cuit 14 as a return pulse.                     25
through the antenna 61 is fed to the handset 64 and The up-link signal
delaycircuit 14 has a buffercir-  CPU 66. The timing pulse generator 65
generates cult 88 which is connected to the other end of the  TDMAtiming
pulses in responsetothe clockfromthe switch 83 for returning a transmission
pulse fed from  signal generator 67. The CPU 66 controls the timing the
buffer circuit 82 to the synchronous pulse gener-  pulse generator 65 in
response to the TDMA frame ator 11. This circuit 14, like the circuit 13,
has a latch   30  synchronizing signals being sent from the radio base
circuit, flip-flop, signal generator counter, and com-  stations 3, thereby
setting up frame synchronization parator, although not shown in the figure.
On receiv-  between signals received from the base stations 3. ing the
reset pulse or return pulse from the compar-   In summary, in accordance
with the present in- ator 87 of the circuit 13, the circuit 14 delays it by
a  vention, each radio base station has a time delay ad- set time delay and
sends the delayed pulse as a re-  35  justment unit while a synchronous
pulse generator is turn pulse via the buffer circuit 88.
located in close proximity to a control circuit. The time Amajorfunction
ofthetime delayadjustmentunit    delay adjustment units of the individual
radio base 7 is to return, at the time of measurement of a reci-  stations
delay a transmission pulse, or frame syn- procation time delay between the
control station 1  chronizing pulse, sent from the synchronous pulse and
the radio base station 3, a transmission pulse  40   generatorsuch thatthe
pulse arrives atall of the base from the synchronous signal generator 6 by
way of   stations at the same time. This allows TDMA frame the buffer
circuits 82 and 88 and switch 83. Another  generators installed in the
individual radio base sta- major function is to delay a transmission pulse
from  tions to be reset at the same time, insuring TDMA the buffer circuit
82 by a set time delay and sending  frame synchronization among the base
stations. the delayed transmission pulse to the timing pulse  45   Hence, a
mobile station does not have to setup frame generator 56 of the base
station 3 via the comparator  synchronization every time it is handed
overfrom one 87. Still another major function is to delay a transmis-
service area to another. As a result, rapid hand-over sion pulse from the
comparator 87 by a set time delay  of a mobile station is promoted, and the
momentary and sending the delayed pulse as a return pulse to the  cut-off
of a signal is eliminated. time delay processor 12 which is connected to
the   50 output of the up-link signal delay circuit 14. When a transmission
pulse is applied to the flip-  Claims flop 84 of the time delay adjustment
unit 7 via the buf- fer circuit 82, the counter86 is set and starts
counting  1. A TDMA digital mobile communications system the clock from the
signal generator 85 while inputting  55  comprising a control station (1),
a plurality of ra- the count to the comparator 87. The time delay meas-
dio base stations (3-a) each being located in re- ured at the time of time
delay setting stage is stored  spective one of service areas (2-a) which
are in the latch circuit 81 beforehand by, for example, the  governed by
said control station and each corn- 6    
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generator (56), and a plur-           latch circuit means (81) to which a
set time ality of mobile stations (5) each being movable in  delay is
written via a set input terminal thereof, said service areas while
interchanging digital sig-      flip-flop means (84) having a set input
ter- nals with said radio base stations located in said  minal for
receiving said reset pulse; service areas by using an assigned time slot,
5        signal generator means (85) for generat- characterized by
ing a clock; synchronous signal generating means (6)             counter
means (86) reset by an output of for transmitting a reset pulse for
resetting the    said flip-flop means for counting time by using TDMA frame
generators;                              said clock signal; and delaying
means (7) for delaying said trans-  l0     comparator means (87) for
comparing the mitted reset pulse, and inputting said delayed re-  output of
said latch circuit means and the output set pulse to associated one of said
radio base sta-  of said countermeans and, when said outputs co- tions; and
incide, outputting a reset pulse while feeding said means for applying said
reset pulse input-    reset pulse to said flip-flop means as a reset ted
from said delaying means to associated one   15  pulse and to said radio
base station as an output. of said TDMA frame generators, wherein a time
delay assigned to each of said delaying means   5. A system as claimed in
claim 1 or 2, wherein (1) varies with a distance between said radio
said  synchronous  signal generating base station (3-a) and said control
station (1) and  means (6) is situated near or in said control sta- is
selected such that said reset pulse delayed by   20  tion said delaying
means is situated near or in all of said radio base stations is inputted to
all of  said radio base stations, said radio base stations at the same time
wherein        said  synchronous  signal generating said delaying means (7)
comprises returning         means comprises: means (14) for receiving said
reset pulse and re-         signal generator means (71) for generat-
turning said reset pulse as a return pulse to said  25  Ing a clock;
synchronous signal generating means (6), and             first counter
means (72) for dividing a fre- wherein said synchronous signal generating
quency of said clock signal to generate said reset means (6) comprises time
delay determining          pulse having a period of one TDMA frame; means
(12) for detecting a first time when said re-       second counter means
(75) reset by said turn pulse is received and, on the basis of a per-  30
reset pulse outputted by said first counter means iod of time defined by a
second time when said      (72) for measuring a period of time from said
re- reset pulse is transmitted and said first time      setting to arrival
of a return pulse of said reset when said reset pulse is received,
determining a    pulse by using said clock; and time delay of said reset
pulse.                          latch circuit means (76) for latching said
35      period of time measured by said second counter 2. A system as
claimed in claim 1, wherein said re-    means; set pulse is transmitted
every TDMAframe.                 said delaying means comprises: latch
circuit means (81) to which a settime 3. Asystem as claimed In claim 1 or2,
wherein said     delay is written via a set input terminal thereof,
synchronous signal generating means (6) com-  40        flip-flop means
(84) having a set input ter- prises:
minal for receiving a pulse signal; signal generator means (71) for
generat-            signal generator means (85) for generat- ing a clock;
ing a clock; first counter means (72) for dividing a fre-       third
counter means (88) reset by an out- quency of said clock to generate said
reset pulse  45  put of said flip-flop means for counting time by having a
period of one TDMAframe and transmit-      using said clock; and ting said
reset pulse to said delaying means;             comparator means (87) for
comparing the second counter means (75) reset by said       output of said
latch circuit means and the output reset pulse fed from said first counter
means for   of said third counter means and, when said out- measuring a
period of time until said return pulse  50  puts coincide, outputting a
delayed pulse signal of said reset pulse transmitted from said delaying  by
delaying said pulse signal by said set time de- means arrives by using said
clock; and              lay and feeding said delayed pulse signal to said
latch circuit means (76) for latching said    flip-flop means (84) as a
reset pulse and to said period of time measured by said second counter
radio base station as an output pulse. means.
55 6. A system as claimed in claim 5, wherein said re- 4. A system as
claimed in claim 1, 2, or 3 wherein     set pulse generated by said
synchronous signal said delaying means comprises:
generating means (6) is applied to said set input 7    
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flip-flop means (84) over a com-  3. System nach Anspruch I oder 2, wobei
die Ein- munications cable (15-al, 15-a2), said output     richtung (6) zum
Erzeugen synchroner Signals pulse produced by delaying said reset pulse be-
aufweist ing applied to said synchronous signal generating  sine
Signalerzeugungsreinrichtung (71) zum Er- means over said communications
cable.     5       zeugen sines Takts, sine erste Zahleinrichtung (72) zum
Teilen der Taktfrequenz zum Erzeugen des RMckstellimpul- Patentansprfche
ses mit einer Periods von einem TDMA-Rahmen und zur Obertragung dieses
Rfckstsllimpulses 1. Digitales, mobiles TDMA (Mehrfachzugriff im   lo  an
die Verzogerungseinrichtung, Zeitmultiplex)-Kommunikationssystem mit einer
sine zweits Zahleinrichtung (75), die durch den Steuerstation (1), mehreren
Funkbasisstationen    von der ersten Zahleinrichtung gelleferten ROck-
(3-a), die sich jeweils in einem der Anschlulbe-  stellimpuls
zurfickgestelit wird, um mit Hilfe des reiche (2-a), die von der
Steuerstation aus go-   Takts sine Zeitspanne zu messen bis der von der
steuert werden, befinden und von denen jede ei-  1s
Zeitverzdgerungseinrichtung Obertragene Rick- nen TDMA-Rahmengenerator (56)
aufweist, und       gabeimpuls des ROcketellimpulses ankommt, mehreren
mobilen Stationen (5), die jeweils wah-  und rend des Austauschs von
Digitalsignalen mit den   sine Speichereinrichtung (76) zum Spelchern der
Innerhalb der AnschluBbereiche befindlichen       von der zwsiten
ZAhleinrichtung gemessenen Funkbasisstationen mit Hilfe sines zugeordneten
20  Zeitapanne. Zeitschlitzes innerhalb derAnschluBbereiche be- weglich
sind, gekennzeichnet durch sine Einrich-  4. System nachAnspruch 1, 2oder3,
wobei dieVer- tung (6) zum Erzeugen synchroner Signals zur
z8gerungseinrlchtung aufweist: Obertragung sines Ruckstelilmpulses zum
Rnck-     eine Speichereinrichtung (81), in die Ober einen stllen der
TDMA-Rahmengeneratoren,        25      Einstellanschlul& davon sine
eingestellt Zeitver- sine Verzogerungselnrichtung (7) zum Verzo-
z8gerung eingeschrieben wird, gern des Gbertragenen Rflckstellimpulses und
sine Flip-Flop-Einrichtung (84) mit einem Ein- zur Eingabe dieses
verzogerten Rfckstellimpul-    stellanschluB fOr den Empfang des
Rflckstellim- ses in die dazugeh8rige Funkbasisstation, und     pulses,
sine Signalerzeugungseinrichtung (85) sine Einrichtung zum Zuflihren des
von der Ver-  3o  zum Erzeugen sines Takts, z8gerungseinrichtung
eingsgebenen Rflckstell-     eineZahleinrichtung (86), die durch
elnAusgabe- impulses  zu  dem  dazugehorgen  TDMA-            signal der
Flip-Flop-Einrichtung zur Zeitbestim- Rahmengenerator,
mung mittels sines Taktsignals zurOckgestellt wobei die jeder
Verz8gerungseinfichtung (7) zu-   wird, und geordnete Zeitverzogerung mit
der Entfernung   35  sine Vergleichseinrichtung (87) zum Verglich zwischen
der Funkbasisstation (3-a) und der       des Ausgabesignals der
Speicherschaltung mit Steuerstation (1) variiert und so gewfihit wird,  dem
Ausgabesignal der Zfihlelnrichtung und, daB dervon alien Funkbasisstatlonen
verz8gerte    wenn die Ausgabesignale gleich sind, zum Aus- Rfckstelllmpuls
an  ails Funkbasisstationen       geben sines Rucksatllimpulses wahrend der
K>     glelchzeltig gesendet wird,                40      ROckstellimpuls
zur Flip-Flop-Einrichtung als wobei die Verz8gerungseinrichtung (7) sine
R(ckstellimpuls und zur Funkbasisstation als Ruckgabeeinrichtung (14) zum
Empfang des          Ausgabesignal zugefuhrt wird. Ruckstellimpulses und
zur Ruckgabe des ROck- stellimpulses ala RMckgabeimpuls an die Einrich-  5.
System nach Anspruch I oder 2, wobei tung (6) zum Erzeugen synchroner
Signals auf-  45  die Einrichtung (6) zum Erzeugen synchroner Si- weist,
und wobei die Einrichtung (6) zum Erzeu-   gnale sich nahe deroder
innerhalb der Stsuersta- gen synchroner Signals sine Zeitverz6gerungs-
tion befindet, bestimmungseinrichtung (12) zur Bestimmung        die
Verzogerungseinrichtung sich nahe der oder sines ersten Zeitpunkts, wenn
der Rrckgabeim-     innerhalb der Funkbasisstationen befindet, puls
empfangen wird und, basierend auf einer  50  die Einrichtung zum Erzeugen
synchronerSigna- Zeitspanne, die durch einen zweiten Zeitpunkt     le
aufweist: elnen Signalgenerator (71) zum Er- beim Obertragen des
Ruckstellimpulses und den     zeugen sines Takts, ersten Zeitpunkt bei
Empfang des Ruckstellim-     elnen ersten ZMhier (72) zum Teilen elner Fre-
pulses definiert ist, zur Bestimmung elner Zeit-  quenz des Taktsignals zum
Erzeugen des ROck- verzagerung des ROckstellimpulses, aufweist.   66
stellimpulses mit einer Periods von einem TDMA- Rahmen, 2. System nach
Anspruch 1, wobei der Ruckstellim-    eonen zweiten ZAhler(75), der durch
den von dem puls pro TDMA-Rahmen ubertragen wird.             ersten Zahler
(72) ausgagebenen Rrlckstellim- 8    
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1111111111111111111111111 puls zurackgestelltwird, um sine Zeltapanne vom
des moyens de retard (7) pour retarder la- Zurflckstellen bis
zurAnkunfteines ROckgabeim-     dite impulsion de r6initlalisation
transmise, et pulses des ROckstellimpulses mit Hiife des Takt8   pour
entrer ladite impulsion de r6initialisation re- zu messen, und
tard6e sur l'une associ6e desdites stations de eonen Speicher (76) zum
Speichern der von dem    5  base radio; et zweiten Zahler gemessenen
Zeitspanne,                    des moyens pour appliquer ladite impul-
wobei die Verz6gerungseinrichtung aufwelst         slon de reinitialisation
entr6e par lesdits moyens oenen Speicher (81), in dam Ober einen Einstell-
de retard A l'un associe desdits g6nerateurs de anschiuB davon sine
eingestelite Zeitverzoge-      trame TDMA; rung eingeschrieben wird,
10            dans lequel un retard temporel assign6 A sine
Flip-Flop-Elnrichtung (84) mit einem Ein-     chacun desdits moyens de
retard (7) varie avec stellanschlul& fOr den Empfang eines Impulssi-     la
distance entre ladite station de base radio (3- gnals, einen
Signalgenerator (85) zum Erzeugen     a) et ladite station de controle (1)
et estselection- sines Takts, oinen dritten Zihler (86), der durch  ne de
sorte que ladit impulsion de reinltialisatlon sin Ausgabesignal der
Flip-Flop-Elnrlchtung zur  15  retardee par l'ensemble desdites stations de
Zeitbestimmung mittels sines Taktsignals zu-       base radio est entr6e
sur lensemble desdites rflckgestellt wird, und
stations de base radio en meme temps, sine Vergleichseinrichtung (87) zum
Vergisich           lesdits moyens de retard (7) comportent des
Ausgabesignals des Speichers mit dom Aus-      des moyens de retour(14)
pour recevoir ladite im- gabesignal des dritten Zihlers, und, wenn die  20
pulsion de relnitialisation et retourner ladite im- Ausgabesignale gleich
sind, zurn Ausgeben ei-      pulsion de r6initialbsation comme impuision de
re- nes verz8gerten Impulssignals durch Verzogern      toursurlesdits
moyens (6) generateurs de signal des Impulssignals mittls der eingestellten
Zeit-   de synchronisation, et dans lequel lesdits verzogerung und zum
Zufsihren diesesverz8ger-      moyens (6) gen6rateurs de signal de
synchroni- ten Impulssignals zur Flip-Flop-Einrichtung (84)  25  sation
comportent des moyens (12) de d6termi- als Rfickstellimpuls und zur
Funkbasisstation als  nation de retard temporel pour d6tecter un pre-
Ausgabesignal.                                     mier instant quand
ladite Impulsion de retour eat recue et, sur la base d'une periode de temps
de- 6. System nach Anspruch 5, wobei der von der En-       finie par un
second instant, quand ladit impul- richtung (6) zum Erzeugen synchroner
Signals  9o   sion de reinitialisation est transmise, et par Is dit
erzeugte Rflckstllimpuls Ober ein Kommunikati-     premier instant quand
ladite impulsion de reinitia- onskabel (15-al, 15-a2) dem Einstellanschluil
lisation est rogue, d6terminant un retard temporel
derFlip-Flop-Einrichtung(84)zugeffhrtwird,wo-      de ladite impulsion de
reinitialisation. bel der durch eine Verz8gerung des ROckstellim- pulses
erzeugto Ausgabeimpuls Ober des Koom-  35  2. Systeme selon la
revendication 1, dans lequel la- munikationskabel der Enrichtung zum
Erzeugen       dint impulsion de reinitialisation eat transmise a
synchroner Signals zugefIhrtwird.                  chaque trais TDMA. 3.
Systeme selon la revendication I ou 2, dans le- Revendicatlons
40       quel lesdits moyens (6) g6n6ratburs de signal de synchronisation
comportnt: 1. Systbme de communication mobile numerique                des
moyens (71) gen6rateurs de signal TDMA comprenant une station de controle
(1),       pour generer une horloge; une pluralite de stations de base
radio (3-a) dont       des premiers moyens (72) de comptage chacune est
localis6e dans une zone de service   45  pour divisor la frequence de
ladite horloge pour (2-a) particuliere, qui sont ghr~es par ladite sta-
g6n6rer ladite impulsion de r6initialisation et une tion de controle et
dont chacune comport. un ge-   periode d'une trams TDMAettransmettant
ladite n6ratbur (56) de trame TDMAet une pluraiit6 de     Impulsion de
r6initialisation auxdits moyens de stations mobiles (5) dont chacune eat
mobile       retard; dana lesdites zones de service, tout en 6chan-  so
des seconds moyens de comptage (75) geant des signaux num6riques avec
lesdites eta-    riinitialis6s par ladite impulsion de r6initialisation
tions de base radio localis6es dans lesdites zo-   fournle par lesadits
premiers moyens de compta- nes de service en utilisant un creneau temporal
ge, pour mesurer une periode de temps jusqu'A assigne, caracterse par:
ce que ladite Impulsion de retourde ladito impul- des moyens (6)
generateurs dun signal de   66  sion de reinitialisation transmise par
loedits synchronisation pour transmettre une impulsion     moyens de
retard, arrivent en utilisant ladito de reinitialisation pour reinitialiser
les genera-  horloge ; et teurs de trams TDMA,
des moyens (76) de circuit de memorisa- 9    17                  EP 0 437
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tion pourmaintonir ladite p6riode de temps mesu-         des moyens (85)
g6n6rateurs de signal ree par lesdits seconds moyens de comptage.
pour generer une horloge; des troisibmes moyens do comptage (86) 4. Systeme
selon les revendications 1, 2 ou 3 dans     reinitiallses par une sortie
desdits moyens bas- lequel lesdits moyens de retard comportent:  5
cules pour compter une durne en utilisant ladite des moyens de circuit de
memorisation         horloge ; et (81) sur lesquels on ecrit un retard
temporel A          des moyens comparateurs (87) pour charger via une borne
d'entr6e de chargement;      comparer la sortle desdits moyens bascules et
la des moyens bascules (84) comportantune        sortie desdits troisiemes
moyens de comptage borne d'entrhe de chargement pour recevoir ldi-  10  et
quand lesditbs sorties comncident, pour produl- to impulsion de
reinitiallsation;                  re on sortie un signal Impulsionnel
retarde en re- des moyens (85) generatbur de signal         tardant ledit
signal impulsionnel dudit retard tem- pour generer une horloge;
porel et pour fournir ledit signal impulsionnel re- des moyens de comptage
(86) reinitiallses    tarde auxdits moyens bascules (84) comme im- par une
sortie desdits moyens bascules pour  f5    pulsion de rinitiallsation et a
ladite station de comptbr le temps en utilisant ledit signal d'horlo-  base
radio comme Impulsion de sortie. ge; et des moyens comparateurs (87) pour
6. Systeme selon la revendication 5, dans lequel la- comparer la sortie
deadits moyens de circuit de    dite impulsion de reinitialisation g6neree
par les- memorisation et Ia sortie desdits moyens de   20   dits moyens (6)
generateurs de signal de syn- K>      comptage et, quand lesdites sorties
comncident      chronisation est appliquee A ladite borne d'en- pour
produire en sortie une impulsion de reinitia-  tree desdis moyens bascules
(84) par un cAble lisation tout en fournissantladitbimpulsionder6i-  de
communications (15-al 15-a2), ladite impul- nitialisation auxdits moyens
bascules comma im-    sion de sortie produibt en retardant ladite impul-
pulsion de reinitialisation et auxdites stations de   25  sion de
reinitialisation etant appliquee auxdits base radio comme sortie.
moyens generateurs de signal de synchronisa- tion par ledit cAble de
communications. 5. Systeme selon lea revendications I ou 2, dans le- quel
lesdits moyena (6) generatburs de signal de synchronisation sont situds
pres de ou dans ladi-  3o to station de contrOle, lesdits moyens de retard
sont situes prbs de ou dans lesdites stations de base radio, leadits moyens
gbnerateurs de signal de synchronisation comporent:                 35 des
moyens (71) generateurs de signal pour genbrer une horloge; des premiers
moyens de comptage (72) pour diviser la frequence dudit signal d'horloge
pour genbrer ladite impulsion de rbinitialisation   40 pr~sentant une
periode d'une trame TDMA; des seconds moyens (75) de comptage,
rbinitialises par ladite impulsion de reinitialisation produibt en sortie
desdits premiers moyens (72) de comptage, pour mesurer une periode de   45
temps allant de ladite reinitialisation jusqu'A l'arri- vee d'une impulsion
de retour de ladite impulsion de reinitlalisation en utilisant ladite
horloge ; et des moyens (76) de circuit de memorisa- tion pour
maintenirladite periode de temps mesu-  so ree par lesdits seconds moyens
compteurs; leadits moyens de retard comportent: des moyens de circuit de
mrmorisation (81) sur lesquels on ecrit un retard temporal A charger via
une borne d'entrbe de chargement;  s5 des moyens (84) bascules comportant
une borne d'entree de chargement pour recevoir un signal impulsionnel; 10


