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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a mobile tele-
communications system and, more particularly, to a mo-
bile telecommunications system advantageously appli-
cable, but not exclusively, to telecommunications with
vehicles such as motorvehicles.

Description of the Prior Art

[0002] Typical of prior art mobile telecommunications
systems with which the present invention is particularly
concerned is an automobile telephone system which is
disclosed in W. R. Young, "Advanced Mobile Phone
Service", Bell Syst. Tech. J. Vol. 58, No. 1, pp. 1-278,
Jan., 1979. Some of prior art automobile telephone sys-
tems share a cellular concept which is such that base
stations each covering a limited service zone or cell are
arranged two-dimensionally and the service zones of
adjoining base stations overlap each other to insure the
continuity of a communication.
[0003] To terminate an incoming call at a given mobile
station, it is necessary to determine the current position
of the mobile station. With the prior art cellular automo-
bile telephone system, it has been customary to cause
a network to access a plurality of zones by general call-
ing, then detect a response of a mobile station of interest
to determine the current position of the mobile station,
and then terminate an incoming call at that station.
[0004] In a cellular mobile communication system, dif-
ferent frequencies are assigned to the individual zones
or cells which adjoin each other so as to avoid interfer-
ence of electromagnetic waves. To effectively use a lim-
ited frequency band available, it is preferable that the
zone configuration is fractioned to promote repetitive
use of the same frequency. However, fractioning the
zone configuration increases the number of times that
the frequency should be switched over during move-
ment of a mobile station over a plurality of zones, forcing
both of the base stations and the mobile stations to bear
an extra load for frequency switchover control. This
problem is more pronounced as the moving speed of a
mobile body increases. The only implementation avail-
able with the prior art cellular system for eliminating this
problem is to broaden each zone or to increase the
number of frequencies assigned. However, increasing
the number of frequencies is extremely difficult in the
present servere frequency assignment environment.
[0005] An automobile telephone system implemented
by the cellular concept is customarily designed to imple-
ment voice communications and is therefore not always
suitable for services of the kind transmitting a large
amount of data at high speed. In land traffic which in-
volves automobiles, for example, services of the kind

mentioned include a navigation service which guides
automobiles along appropriate routes depending upon
the degrees of conjestion, weather and so fourth, and
an operation control service which controls the opera-
tions of a large number of automobiles collectively with
efficiency. In this kind of traffic, therefore, a large amount
of data have to be interchanged between on-board units
and base stations at high speed. The frequency band of
a transmit signal available with a prior art automobile
telephone system is limited to the speech band, limiting
the applicability of the system.
[0006] Further, in the prior art automobile telephone
system, in response to every incoming call each base
station accesses mobile stations by general calling and,
after awaiting a response from a particular mobile sta-
tion, terminates the call at that mobile station. This re-
sults in the need for complicated control over the termi-
nation of an incoming call and therefore in a relatively
long connection setup time. With the prior art system, it
is impossible to locate individual mobile bodies unless
the mobile bodies are called up individually. It follows
that a transport company or similar user owning a large
number of vehicles cannot efficiently supervise the op-
erations of the vehicles.
[0007] When a plurality of base stations each being
communicatable with a mobile station over a radio link
are distributed at spaced locations with a no-wave area
intervening between nearby base stations, the base sta-
tions will be allowed to share the same frequency as the
electromagnetic waves on the radio links. In a mobile
communication system having such a configuration, the
base station accessible to a mobile station sequentially
changes as the mobile station travels and, hence, a
communication with a desired mobile station cannot be
adequately set up unless the system recognizes the var-
ying position of the mobile station at all times. Moreover,
even if the system accurately locates a mobile station
at a certain moment, it is not warrantable that it actually
stays in that position when a call meant therefore is orig-
inated. Especially, when it comes to a system applicable
to ordinary roads as distinguished from thruways, a mo-
bile body moves two-dimensionally so that estimating
the future movement of a mobile body accurately so as
to accomplish efficient call termination control is difficult.
Moreover, it is undesirable that the traffic concentrates
more on the communication which is adapted to locate
mobile stations than on the primary communication traf-
fic of the entire system.
[0008] In a mobile telecommunications system, mo-
bile stations constantly move around without remaining
in fixed positions so that a plurality of wave propagation
paths exist between base stations and mobile stations.
The wave propagation paths interfere with each other
to cause sharp and noticeable changes in the amount
of wave attenuation ascribable to the movement.
Hence, in a blind area, a sufficient electromagnetic wave
cannot be fed to a mobile station and it sometimes oc-
curs that the path between a land station and a mobile
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station cannot be set up despite that the land station is
kept in connection to a switched telephone network. In
this condition, an originating subscriber has to wait until
the path to the mobile station has been set up and, in
the meantime, the path between the calling terminal and
the land station is held only ineffectively. When a prede-
termined period of time expires before the path between
the land station and the mobile station is set up, the orig-
inating subscriber is informed of the unable-to-connect
condition by, for example, a switched telephone network
by voice. Then, the caller has to repetitively call the mo-
bile station until the connection succeeds.
[0009] US-A-4 182 989 discloses a system for estab-
lishing a communication link between a ground station
and each of vehicle drivers, wherein information is trans-
ferred in a compressed manner with respect to time
while a vehicle moves within a limited communication
area defined over a road surface by a UHV antenna.
The peripheral units of the ground station are located in
a series at intervals along a traffic lane. Therefore con-
trol of highways and city streets can be carried out, e.g.
this system is exclusively applicable to a straight road.
[0010] The article "Von Zelle zu Zelle" in Funkschau,
No. 7, March 1987, Munich, pages 57-59 discloses a
cellular system which intends a continuous communica-
tion between cells. Thus, zones using different frequen-
cies for data exchange are required to be partially over-
lapped.
[0011] The article "Communication protocol for mo-
bile packet communication system using continuously
allocated small zones" published in "Transaction of the
Institute of Electronics, Information and communication
engineers" B, Vol. 71 B, March 1988, Japan, pages
383-390, discloses a new vehicle communication sys-
tem which is proposed to realize an excellent movement
control of vehicles on highways. In this system, small
communication zones of about 10 metres long are allo-
cated continuously along the road, and every vehicle in
the zone transmits and receives digital data through the
same signal communication channel using the TDM.

SUMMARY OF THE INVENTION

[0012] It is therefore an object of the present invention
to provide a new and useful mobile telecommunications
system which implements high-speed telecommunica-
tions without occupying a number of frequencies.
[0013] It is another object of the present invention to
provide a mobile telecommunications system which re-
duces the processing loads imposed on land stations
and mobile stations while promoting effective use of a
telecommunications network.
[0014] It is still another object of the present to provide
a mobile telecommunications system which adequately
supervises the conditions of mobile stations inclusive of
communications with mobile stations.
[0015] It is yet another object of the present invention
to provide, in a new mobile telecommunications system

capable of effecting high-speed telecommunications
without occupying a number of frequencies, a call ter-
mination control system which enhances efficient con-
trol over the termination of a call at a desired mobile sta-
tion.
[0016] It is a further object of the present invention to
provide, in a new telemobile telecommunications sys-
tem capable of effecting high-speed telecommunica-
tions without occupying a number of frequencies, a mo-
bile station locating system which enables an originating
subscriber to hold an adequate communication with a
desired mobile station.
[0017] Present invention is defined in independent
claim 1. In an embodiment of the present invention,
there is provided a mobile telecommunications system
comprising a plurality of base stations each being com-
municable with a mobile station over a radio link. The
base stations are spaced apart from each other by an
area in which the mobile station is substantially not re-
sponsive to an electromagnetic wave on the radio link
and are therefore allowed to share a single frequency
as the electromagnetic wave. A communication network
accommodates the base stations and is constituted by
a plurality of switching stations for switching communi-
cations to the base stations. The mobile station is reg-
istered in any one of the switching stations. Any one of
the plurality of switching stations detected the mobile
station reports the position of the mobile station to the
switching station where the mobile station is registered.
The switching station where the mobile station is regis-
tered stores data of the reported position of the mobile
station. The switching station where the mobile station
is registered constantly updates the stored position data
in response to the position of the mobile station being
detected and reported.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The objects and features of the present inven-
tion will become more apparent from the consideration
of the following detailed description taken in conjunction
with the accompanying drawings in which:

FIG. 1 is a schematic block diagram showing a mo-
bile telecommunications system using distributed
miniature zones implemented as an on-road vehicle
telecommunications system for road traffic;
FIG. 2 is a schematic block diagram representative
of a specific hierarchical configuration of an on-road
vehicle telecommunications network which is in-
cluded in the system of FIG. 1;
FIG. 3 shows a specific format of a vehicle-oriented
code applicable to the system of FIG. 1;
FIG. 4 indicates a specific frame format also appli-
cable to the system of FIG. 1;
FIG. 5 is a diagram demonstrating a specific com-
munication sequence between a mobile station and
a roadside station included in the embodiment of
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FIG. 1;
FIG. 6 is a view schematically showing a mobile tel-
ecommunications system using distributed minia-
ture zones;
FIG. 7 is a schematic diagram representative of an
alternative hierarchical configuration of the on-road
vehicle telecommunications network;
FIG. 8 is a diagram demonstrating a specific se-
quence for locating a mobile station;
FIG. 9 is a diagram demonstrating a specific se-
quence for terminating a call at a mobile station;
FIG. 10 is a diagram schematically showing a spe-
cific paging group configuration of roadside sta-
tions;
FIG. 11 is a schematic block diagram representative
of another specific hierarchical configuration of the
on-road vehicle telecommunications network;
FIG. 12 indicates another specific format of the ve-
hicle-oriented code;
FIG. 13 is a diagram schematically showing an em-
bodiment of the present invention for detecting a
roadside station located at the outgoing end of a
coverage area;
FIG. 14 is a flowchart showing a procedure for a
district station to report the position of a mobile sta-
tion to a registry station in the embodiment of FIG.
13;
FIG. 15 is a flowchart demonstrating a specific pro-
cedure associated with an embodiment in which a
message address is generated when a registry sta-
tion terminates an incoming call at a mobile station;
FIG. 16 is a schematic view showing an alternative
embodiment of the mobile telecommunications sys-
tem using distributed miniature zones;
FIGS. 17A, 17B and 17C are schematic diagrams
individually showing embodiments of single subor-
dination and double-subordination of an end road-
side stations which lies in the coverage area of a
district station;
FIG. 18 is a schematic diagram showing an alter-
native embodiment of the mobile telecommunica-
tions system using distributed miniature zones in
accordance with the present invention;
FIG. 19 is a block diagram shematically represent-
ative of an alternative hierarchical configuration of
the on-road vehicle telecommunications network;
FIG. 20 is a flowchart associated with an embodi-
ment of the present invention in which a message
address is generated when a call is to be terminated
at a mobile station;
FIG. 21 is a diagram schematically showing how a
mobile station is called by adjacent district stations
in the system shown in FIG. 18;
FIG. 22 is a schematic diagram showing how a mo-
bile station is located in an alternative embodiment
of the mobile telecommunications system using
miniature zones in accordance with the present in-
vention;

FIG. 23 is a chematic block diagram representative
of an alternative hierarchical configuration of the on-
road vehicle telecommunications network;
FIG. 24 is a diagram schematicall indicating another
specific sequence for locating a mobile station;

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] Referring to FIG. 1 of the drawings, a mobile
telecommunications system embodying the present in-
vention is shown and implemented as an on-road vehi-
cle telecommunications system applicable to land traf-
fic, especially road traffic which involves automobiles
and other similar vehicles. As shown, a plurality of base
stations 10, in the following example refered to as road-
side stations 10 are located along a road such as an
ordinary road or a thruway at the intervals of several
hundred meters or several kilometers, for example. The
distance between nearby roadside stations 10 may be
suitably selected in matching relation to the regulation
speed of the road, for example. Each roadside station
10 is a land station which serves as a base station ca-
pable of communicating with a subscriber vehicle 12
over a radio channel.
[0020] Each roadside station 10 covers a limited serv-
ice area or zone 20 and has a transmitter/receiver 14
for transmitting and receiving an electromagnetic wave
18 from an on-board unit, or mobile station, 16 (FIG. 2)
which is mounted on a subscriber vehicle 12 that is
present in the zone 20. A characteristic feature of the
illustrative embodiment is that the roadside stations 10
are distributed at intervals and each zone 20 is far small-
er than the interval between nearby roadside stations
10. The diameter of each zone 20 may be of the order
of several ten meters to a hundred meters, for example.
Therefore, the nearby zones 20 leave therebetween an
area in which the mobile station 16 is substantially not
responsive to any of the electromagnetic waves 18 is-
suing from the roadside stations 10, i. e. a no-wave area.
A vehicle 12 can communicate with any of the roadside
stations 10 only when it is operated within the zone 20
defined by the roadside station 10. This communication
occurs at a high speed.
[0021] Having the above configuration, the illustrative
embodiment allows the nearby roadside stations 10 to
use the same frequency repetitively and effectively. Ba-
sically, therefore, the radio links between the roadside
stations 10 and the mobile stations 16 included in the
entire system can be implemented by a single frequen-
cy. A system with which full-duplex communication is
available uses a pair of frequencies, one for an up-going
channel and the other for a down-going channel. This
eliminates the need for the switchover of frequency
which is indispensable with the prior art cellular system.
Having these characteristic features, the system will be
referred to as a distributed miniature zone system while
each zone 20 will be referred to as a minizture zone.
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[0022] The roadside stations 10 form a part of an on-
road vehicle telecommunications network, e.g. the com-
munication system of the present example, 22 and, in
this particular embodiment, they are capable of access-
ing a switched telephone network 24, a packet switching
network or similar data switching network 25, or other
similar telecommunications facilities such as a system
center 26 and a user center 28 via the on-road vehicle
telecommunications network 22. Adopting a hierarchi-
cal configuration as shown in FIG. 2 by way of example,
the on-road vehicle telecommunications network 22
performs switching between the telephone network 24,
data switching network 25 and centers 26 and 28 and
the individual mobile stations 16, as described in detail
later.
[0023] The distributed miniature zone telecommuni-
cations system described above promotes high-speed
communication between the mobile stations 16 and the
roadside stations 10 and, therefore, implements a vari-
ety of services including high-speed data communica-
tions. Typical examples are a navigation service for
guiding an automobile or similar vehicle 12 along an ad-
equate route which may depend on the degree of traffic
congestion and weather, and a data communication
service for allowing the mobile stations 16 to communi-
cate with the center 26 or 28 via the telecommunications
network 22 so that the operations of a great number of
vehicles 12 may be managed efficiently.
[0024] Referring the FIG. 2, the hierarchy of the on-
road vehicle telecommunications network 22 is consti-
tuted by district stations or offices 30 each accommo-
dating a plurality of roadside stations 10 which are dis-
tributed in a certain district, regional stations or offices
32 each accommodating a plurality of district stations
30 over a certain area, and central stations 34 each ac-
commodating a plurality of regional stations 32, wherein
the discrit stations 30, the regional stations 32, and the
central stations 34 can all be understood as switching
stations in this present example. The associated sta-
tions 30, 32 and 34 inclusive of the roadside stations 10
will be collectively called a land station hereinafter. In
the illustrative embodiment, the channels between the
associated district station 30, regional station 32 and
central station 34 are configured in a tree-like network
which is constituted by basic trunks, tranversal trunks
or similar trunks 36. On the other hand, the central sta-
tions 34 are interconnected by a mesh type network.
The present invention, of course, is not limited to such
a network configuration and may be practiced with any
other kind of hierarchy which matches with the nature
of a road, e. g., an ordinary road or a thruway or a linear
network.
[0025] The trunks 38 terminating at the switched tel-
ephone network 24 and data switching network 25 are
accommodated in the central stations 34, for example.
The system center 26 plays the role of a data processing
system assigned to the navigation of the subscriber ve-
hicles 12, for example. The user center 28 serves as a

data processing system available for a particular cus-
tomer to supervise the operations of, among the sub-
scriber vehicles 12, those which belong to the customer.
The system center 26 and user center 28 are connected
to the central stations 34 by trunks 40. These centers
26 and 28 may of course be connected to the regional
centers 32 or the district centers 30.
[0026] The central station 34, regional station 32 and
district station 30 have their own station codes. By rep-
resenting the individual codes assigned to the central
station 34 and regional station 32 by hierarchy, a registry
land station code 52 (FIG. 3) is formed. For user owning
a great number of subscriber vehicles, the district station
code may be replaced with a user code which is partic-
ular to the user. The mobile station 16 mounted on each
subscriber vehicle 12 is registered in any of the district
station 32 and provided with a unique mobile station
code 54 there. Hence, in the nationwide scale, each on-
board unit or mobile station 16 is designated by a land
station code 52 and a mobile station code 54. It is to be
noted that the subscriber vehicles may be registered in
the central stations or district stations.
[0027] As shown in FIG. 3, in the illustrative embodi-
ment, a vehicle-oriented code for specifying a mobile
station 16 is made up of a static code 50 and a dynamic
code 60. The static code 50 specifies the mobile station
16 registered in the regional station 32 and consists of
the land station code 52, the mobile station code 54 and
a system code 56 adapted to distinguish the entire sys-
tem from other systems. Specifically, the system code
56 identifies this system in distinction from the other sys-
tems and is omissible within this system. Hence, apart
from the function of providing a mobile station 16 with
an identification number within the system, the static
code 50 is closely related to the number system of calls
which the mobile station 16 may receive from the tele-
phone network 24, data switching network 25 and cent-
ers 26 and 28.
[0028] The dynamic code 60 is associated with the
moving state of the subscriber vehicle 12 and effectively
used to grasp the current condition of the vehicle 12 for
a navigating purpose. In this sense, the dynamic code
60 is a code unique to a subscriber vehicle 12 and as-
sociated with the district or region in which the vehicle
12 is operated as well as its travelling condition. The
dynamic code 60, therefore, plays an important role in
allowing any of the telephone network 24, data switching
network 25 and centers 26 and 28 to locate a vehicle 12
for a paging purpose and supplying a vehicle 12 with
guide information for routing it to a destination. In the
illustrative embodiment, the dynamic code 60 includes
a destination code 62 representative of a destination of
the subscriber vehicle 12 and an first position informa-
tion (64) hereafter refered to running area code 64 in
this illustrative embodiment representative of an area in
which the vehicle 12 and thereby the position of the mo-
bile station 16 connected thereto is running. The running
area code 64 is constituted by the codes which are in-
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dividually assigned to the central station 34, regional
station 32, and district station 30. The area code 64 may
further include a link code which shows a communica-
tion link being set up.
[0029] As shown in FIG. 2, in the illustrative embodi-
ment, the regional station 32 has a running vehicle table
80. The table 80 stores data representative of particular
areas in which the subscriber vehicles 12 registered in
the associated regional station 32 are running, on a sta-
tion basis. The table 80 also stores data associated with
other subscriber vehicles 12 which are running in the
coverage area of the regional station 32, on a registry
station basis. These data stored in the table 80 are up-
dated every moment. A similar vehicle table may also
be installed in each district station 30 or central station
34, as exemplarily indicated by a phantom line 84 in re-
lation to the district station 30.
[0030] As FIG. 1 schematically indicates, each road-
side station 10 has a memory 42 which includes areas
for storing a passing vehicle table 82 (FIG. 2) and infor-
mation to be interchanged between the roadside station
10 and the mobile stations 16. The passing vehicle table
82 holds data associated with the subscriber vehicles
12 which travel through the miniature zone 20 which the
roadside station 10 covers. These data include the ve-
hicle specific codes 50 and 60 and are constantly up-
dated as the subscriber vehicles 12 pass through the
miniature zone 20.
[0031] In the illustrative embodiment, the mobile sta-
tion 16 is mounted on an automobile or similar subscrib-
er vehicle 12 and transmits/receives navigation informa-
tion, operation supervisory information and other similar
data, messages and video signals with the roadside sta-
tions 10 while allowing an occupant to see such signals
visually and/or auditorily. Preferably, the mobile station
16 is provided with a video display, facsimile transceiver,
vocoder and other similar equipment for interfacing the
roadside stations 10 to a vehicle occupant by means of
pictures and speeches. Further, the mobile station 16
may be provided with an automatic operation control
function which governs the steering mechanism of the
subscriber vehicle 12. The mobile station 16 has a ran-
dom number table function so that the road station 10
may select an idle channel out of a plurality of channels
assigned to the link 18 between the stations 10 and 16
by polling.
[0032] In this embodiment, a communication between
the on-board mobile station 16 and the base station 10
is effected by polling which uses a frame 100 having a
format which is shown in FIG. 4. In the illustrative em-
bodiment, the frame 100 has a period of 683 millisec-
onds (ms) and a signalling rate of 512 kilobits per sec-
ond, a plurality of channels being multiplexed in a great
number of time slots of the frame 100. In principle, a
necessary bidirectional communication is completed
within one frame period. The radio links 18 are imple-
mented by a single frequency. In the case of full-duplex
communication, each of an up-going and a down-going

channel is implemented by a different frequency. Nev-
ertheless, since such frequencies are fixed, a subscriber
vehicle 12 will be served by the same frequencies
throughout the distributed zones 20 of the roadside sta-
tions 10. As shown in FIG. 4, the frame 100 is headed
by an introductory field 102 which includes a preamble,
a synchronizing signal, a polling identification (ID) sig-
nal, and a code assigned to a roadside station 10. As
shown in FIG. 5, the roadside station 10 polls the mobile
station 16 being operated in its own zone 20 at a prede-
termined period by using the introductory field 102 of the
frame 100. The mobile station 16 is held in a receive
mode while in an idle state and is brought into a transmit
mode when the introductory field 102 is fully received.
[0033] The introductory field 102 is followed by a sub-
scriber ID field 104 which allows the mobile station 16
to send its own vehicle codes 50 and 60 while allowing
the roadside station 10 to recognize it. Advantageously,
two blocks may be sent repetitively so as to achieve a
far higher subscriber recognition rate. In response to the
polling, the mobile station 16 selects an idle channel out
of a plurality of channels by using the random number
table. The static subscriber code 50 and a service func-
tion code are transmitted to the roadside station 10 over
the idle channel (see FIG. 5).
[0034] In the illustrative embodiment, the subscriber
ID field 104 is followed by a multicast communication
field 106. By using this field 106 of the frame 100, the
roadside station 10 sends to the mobile station 16 traffic
information and other beacon type dynamic navigation
information as well as registration response signal (ACK
or NACK) (FIG. 5). If the channel selected by the mobile
station 16 does not conflict with another channel, the
roadside station 10 registers it and sends an ACK signal
to the mobile station 16.
[0035] A vehicle communication field 108 is provided
next to the multicast field 106 of the frame 100. In the
illustrative embodiment, as shown in FIG. 5, a full-du-
plex communication is held between the roadside sta-
tion 10 and the mobile station 16 by using the vehicle
communication field 108. For the full-duplex communi-
cation, an up-going and a down-going channel each
having a different frequency and selected by the road-
side station 10 are used. However, the subscriber vehi-
cle 12 is served by the same frequencies in the zones
20 which are defined by the nearby roadside stations
10. The full-duplex communication, of course, may be
replaced with half-duplex or one-way communication.
During the vehicle communication field 106, the mobile
station 16 and the system center 26 and/or user center
28 interchange navigation information, operation super-
visory information or similar data, message, and video
signal. Such information is imparted to the vehicle oc-
cupant in the form of a picture or a speech. The mobile
station 16 may communicate with any of the switched
telephone network 24, data switching network 25, and
another mobile station 16 which is served by this sys-
tem, in the same manner as with the center 26 or 28.
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[0036] The roadside station 10 may store in the pass-
ing vehicle table 82 the data associated with the sub-
scriber vehicles 12 and obtained from the mobile sta-
tions 16 present in the zone 20 at each polling period.
These data are sent from the roadside station 10 to the
district station 30, regional station 32, or central station
34. The station 30, 32 or 34 then stores the incoming
data in the running vehicle table 80, for example. Hence,
the running vehicle table 80 of the regional station 32,
for example, is constantly updated by new data.
[0037] Information sent from the center 26 or 28,
switched telephone network 24 or data switching net-
work 25 and meant for a certain mobile station 16 is tem-
porarily stored in any of the stations, e. g. the memory
42 of the roadside station 10. The roadside station 10
compares a destination code associated with the infor-
mation with the static vehicle codes 50 obtained from
the mobile stations 16 which are present in the associ-
ated coverage area. If the destination code is coincident
with any of the static vehicle codes 50, the roadside sta-
tion 10 transmits the information stored in the memory
42 to the mobile station 16 for which the information is
meant by using the down-going channel of the vehicle
communication field 108 of the frame 100. Information
sent from a certain mobile station 16 to the roadside sta-
tion 10 is temporarily stored in the memory 42. The up-
going information is transferred to the center 26 or 28,
data switching network 25 or switched telephone net-
work 24 over the on-road vehicle telecommunications
network 22 later.
[0038] The vehicle communication field 108 of the
frame 100 is followed by an end-of-communication field
110 for transmitting an up-going and a down-going an-
swer signal (FIG. 5). This signal is adapted to confirm
the end of communication and not to confirm the content
of information.
[0039] By the above procedure, one frame 100 of
communication is completed while the subscriber vehi-
cle 12 runs through the service zone 20 which is man-
aged by the roadside station 10. While the subscriber
vehicle 12 runs in the no-wave area defined between
two nearby zones 20, the mobile station 16 cannot com-
municate with the on-road vehicle communications net-
work 22. Due to the use of a single frequency, the sys-
tem may bring up the image of a conventional leakage
coaxial cable broadcasting system. However, the illus-
trative embodiment is implemented as a one-to-one
communication system and not a broadcasting system
and is clearly distinguishable over a leakage coaxial ca-
ble broadcasting system due to the presence of no-
wave areas.
[0040] In principle, this particular embodiment is con-
structed such that one communication completes while
the subscriber vehicle 12 exists in a certain miniature
zone 20. The roadside stations 10 are distributed along
a road, whether it be an ordinary road or a thruway, at
intervals which allow the subscriber vehicle 12 to com-
plete a substantial amount of communications while run-

ning through some miniature zones 20 which have the
no-wave areas therebetween. Stated another way, such
a distant arrangement of roadside stations 10 makes it
possible even for mobile stations 16 whose communi-
cation traffic is heavy to achieve desired communica-
tions satisfactorily.
[0041] Referring to FIG. 7, an alternative illustrative
embodiment is shown in which the mobile stations 16
are individually registered in particular land stations be-
forehand, more specifically the on-road vehicle telecom-
munications network 22 of such an alternative embodi-
ment. In this network 22, each mobile station 16 has a
vehicle code generating unit 130 while each district sta-
tion 30 has a station code generating unit 132. In the
figure, similar components or structural elements are
designated by the same reference numerals, and redun-
dant description will be avoided for simplicity.
[0042] The vehicle code generating section 130 of the
mobile station 16 generates a vehicle code which is as-
signed to the mobile station 16. The vehicle code in-
cludes a land station code 52 (FIG. 3) representative of
a particular station in which the mobile station 16 is reg-
istered, and a mobile station code 54 assigned to the
mobile station 16. These codes are set in the vehicle
code generating section 130 and, in response to polling
from any of the roadside stations 10, read thereout of to
be transmitted.
[0043] As shown in FIG. 6, assume that a certain mo-
bile station 16 is registered in one, B1, of regional sta-
tions which are subordinate to a central station A1. Fur-
ther, assume that the land station code 52 assigned to
the regional station 32 is "A1B1", and the mobile station
code 54 assigned to the mobile station 16 within the re-
gional station 32 is "M03". Then, the mobile station 16 is
designated by a static vehicle code "A1B1M03".
[0044] Given one, C1, of the district stations belonging
to the regional station A0B1 accommodates eight road-
side stations 10 which are designated by station codes
D0 to D7, respectively, the sixth roadside station 10 as
counted from the left in FIG. 6 is designated by a station
code "A0B1C1D5". When the mobile station 16 whose
static vehicle code 50 is "A1B1M03" is polled by the road-
side station A0B1C1D5 while running through the zone
20 of that roadside station, the mobile station 16 returns
an ID code "A1B1M03" to the roadside station A0B1C1D5
as the roadside station code 52 and mobile station code
54.
[0045] As the mobile station 16 running in a direction
indicated by an arrow in the figure enters the zone 20
as defined by the next roadside station A0B1C1D6, it is
again polled by the roadside station A0B1C1D6 and, in
response, returns its vehicle code "A1B1M03". In this
manner, as the mobile station A1B1M03 moves in a par-
ticular direction, the successive roadside stations 10 on
the route sequentially receives the vehicle code
"A1B1M03" from the mobile station A1B1M03.
[0046] More specifically, as shown in FIG. 7, the dis-
trict station 30 of this embodiment has a station code
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generating unit 132 for generating a land station code
52 which designates the district station 30 and a road-
side station code which designates a roadside station
subordinate to the station 30. For example, the district
station A0B1C1 shown in FIG. 6 has a land station code
"A0B1C1" set in it station code generating unit 132. The
vehicle code "A1B1M03" of the mobile station 16 re-
ceived by the roadside station A0B1C1D5 is once stored
in the passing vehicle table 82 (FIG. 7) while being trans-
ferred to the district station, or upper layer station,
A0B1C1. As shown in FIG. 8, as the district station
A0B1C1 determines that the mobile station 16 with the
vehicle code "A1B1M03" is registered in the regional sta-
tion A1B1 which in turn is subordinate to the central sta-
tion A1 as indicated by the vehicle code "A1B1M03", it
transfers the vehicle code "A1B1M03" to the regional sta-
tion A1B1. The district station A0B1C1 also sends to the
regional station A1B1 information representative of its
own position and a position of the roadside station 10
which has detected the mobile station 10, i. e. informa-
tion indicative of the current position of the mobile sta-
tion 16. This position information includes the land sta-
tion code "A0B1C1" and roadside station code "D5" as
the running area code 64 of the dynamic vehicle code
60.
[0047] Switching stations lying above the district sta-
tion A0B1C1 such as the regional station A0B1 and cen-
tral stations A0 and A1 determine the destination of the
mobile station position data on the basis of the vehicle
code "A1B1M03" and then repeats it to the station in
which the mobile station 16 is registered (hereinafter re-
ferred to as a registry station for convenience), i. e. the
regional station A1B1 in this example. Receiving the mo-
bile station position data in the form of the static vehicle
code 50 and dynamic vehicle code 60, the registry sta-
tion A1B1 identifies the mobile station 16 of interest, i.e.,
the mobile station M03 as represented by the mobile sta-
tion code 54 and then stores the position data in a par-
ticular location of the running vehicle table 80 which is
allocated to the station M03.
[0048] The current position data associated with the
mobile station 16 is constantly updated. In this particular
embodiment, every time any of the roadside stations 10
detects a mobile station such as M03, the arrival is re-
ported from the district station 30 to the registry station
A1B1 in which the mobile station M03 is registered. This
updates the running vehicle table 80 of the registry sta-
tion A1B1 as to the mobile station M03.
[0049] In the illustrative embodiment, every time the
mobile station 16 travels over two consecutive roadside
stations 10, its position is reported to the registry station
where it is registered. The current position data to be
sent to the registry station may include a roadside sta-
tion code, i. e. "D5" in this example. Assuming that the
mobile station A1B1M03 has moved away from the min-
iature zone 20 of the roadside station A0B1C1D5 to the
miniature zone 20 of next roadside station A0B1C1D6,
then the station A0B1C1D6 detects it by polling, stores

the mobile station code "A1B1M03" in the passing vehicle
table 82, and reports it to the district station A0B1C1. In
response, the district station A0B1C1 informs the registry
station A1B1 of the new position of the mobile station
A1B1M03 by using a running area code "A0B1C1D6"
which includes the roadside station code "D6". While this
kind of system needs a relatively large amount of com-
munication traffic for reporting the current position of the
mobile station 16 and imposes relatively heavy updating
and storing loads on the registry station, it is capable of
measuring the varying position of the mobile station 16
with accuracy at all times.
[0050] Alternatively, an arrangement may be made
such that when any of the district stations 30 has detect-
ed the particular mobile station M03 for the first time
through any of its associated roadside stations 10, the
arrival is reported to the registry station A1B1 where the
mobile station M03 is registered. In this case, the running
area code 64 (FIG. 3) does not have to include the road-
side station code. Specifically, assume that the mobile
station A1B1M03 has moved away from the last roadside
station A0B1C1D7 subordinate to the district station
A0B1C1 to the zone 20 which is defined by the first road-
side station A0B1C2D0 of the next district station
A0B1C2. Then, the roadside station A0B1C2D0 reports
the vehicle code 50 of the mobile station A1B1M03 to the
district station A0B1C2 which then registers it in the
passing vehicle table 82. At this instant, the district sta-
tion A0B1C2 checks the passing vehicle table 82 to see
if the vehicle code "A1B1M03" has been stored in the ta-
ble 82 in the past. If it has not been stored in the table
82, the district station A0B1C2 transfers the current po-
sition data of the mobile station A1B1M03 to the registry
station A1B1 via the associated regional station A0B1.
Here, the station code "A0B1C2" which ends with the dis-
trict station code suffices for the current position data.
This alternative system is practicable with a minimum of
communication traffic for reporting the current position
of the mobile station 16, while simplifying the supervi-
sory procedure required of the registry station.
[0051] A reference will be made to FIG. 9 for outlining
a sequence available with this particular embodiment to
allow a call from the center 26 or 28 to arrive at the mo-
bile station A1B1M03 by using the mobile station position
data which is constantly updated by the registry station
A1B1. A message destined to the mobile station
A1B1M03 is sent from the center 26 or 28 to the registry
station A1B1 via the central station 34, together with a
header in the form of a static vehicle specific code 50
which includes a destination code "A1B1M03". This mes-
sage transfer is effected by causing each transit or tan-
dem station to identify the destination code "A1B1M03".
On reception of the message together with the header,
the registry station A1B1 determines whether or not the
destination or mobile station A1B1M03 is qualified as to
the registration on the basis of the destination code and,
if it is qualified, temporarily stores the message in a
memory (not shown) (140). Although not shown in the
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figure, the registry station A1B1 returns an answer for
confirmation to the center 26 or 28.
[0052] Then, the registry station A1B1 references the
running vehicle table 80 to determine the current posi-
tion of the mobile station A1B1M03 which is represented
by the mobile station position data. When the registry
station A1B1 decides that the mobile station A1B1M03 is
currently located at "A0B1C1D5", for example, it gener-
ates a dynamic vehicle specific code 60 in which the ad-
dress "A0B1C1" of the district station 30 is included as
the running district code 64. The registry station A1B1
reads the message out of its memory, adds it to the
header of the dynamic code 60, and transmits the dy-
namic code 60 with such a header to the district station
A0B1C1.
[0053] Transit stations such as the central and region-
al stations 34 and 32 identify the dynamic vehicle code
60 of the message and transfer it to the district station
A0B1C1. On reception of the message with the header,
the district station A0B1C1 accesses all of its subordi-
nate roadside stations 10 at the same time by a send
request, the message, and the destination code
"A1B1M03" to which the message is distined. In re-
sponse, each roadside station 10 once stores the mes-
sage in the memory 42 and polls mobile stations 16
which are present in its service zone 20. This polling is
effected by using the introductory field 102 of the frame
100, as stated earlier.
[0054] In response to the polling, active mobile sta-
tions 16 present in the service zone 20 which is defined
by the roadside station 10 generate the vehicle codes
50 and 60 (FIG. 3) by the individual vehicle code gen-
erating units 130 and return them to the roadside station
10. This is implemented by the vehicle ID field 104 (FIG.
4) of the frame 100. The roadside station 10 temporarily
stores the vehicle codes returned from the mobile sta-
tions 16 and compares the individual static vehicle
codes 50 with the destination code "A1B1M03" (142).
When any of the static vehicle codes coincides with the
destination code at a certain roadside station 10, that
roadside station 10 reads the message out of its mem-
ory 42 and sends it over the channel of the mobile station
A1B1M03 by using the vehicle communication field 108
of the frame 100. The mobile station A1B1M03 received
the message returns an answer for confirmation to the
roadside station 10 by using the end-of-communication
field 110 of the frame, the answer being finally trans-
ferred to the registry station 32. If the answer includes
a positive response ACK, the district station A0B1C1
cancels the send request to the other roadside stations
10.
[0055] The other roadside stations 10 where the co-
incidence of the two different kinds of codes has not oc-
curred discard the message stored in their memories 42
and end this processing, under the control of the district
station A0B1C1. While the individual stations return a
confirmation signal at each step of the sequence de-
scribed above, such a procedure is not shown in FIG. 9

to avoid intricacy of illustration.
[0056] In summary, in this particular embodiment, the
mobile stations 16 are individually registered in particu-
lar land stations. A land station detected a mobile station
16 which is registered in a particular land station reports
the current position of the station 16 to the latter land
station to allow it to store the current position data. The
current position data is constantly updated on a real time
basis. When a certain mobile station 16 is to receive a
call, a registry station where the mobile station 16 is reg-
istered is accessed to see the current position of the mo-
bile station 16. The mobile station 16, therefore, is con-
nected to any of the roadside stations 10 which is adja-
cent to the current position of the mobile station 16.
[0057] To efficiently control the termination of a call at
a mobile station 16, a plurality of roadside stations 10
may be constructed into a paging group on the basis of
their locations, as described hereinafter. In this alterna-
tive illustrative embodiment, a paging is effected by han-
dling the group as a unit. The group configuration may
be such that all the roadside stations 10 belonging to a
single district station 30 constitute a paging group. Al-
ternatively, some of the roadside stations 10 which are
subordinate to the same district station 30 and geo-
graphically adjacent to each other may be treated as a
paging group. An alternative embodiment of the tele-
communications network 22 for implementing the sec-
ond-mentioned paging group configuration is shown in
FIG. 11. In the figure, the district station 30 has a road-
side station table 134 which stores which of the roadside
stations 10 in the coverage area belong to which paging
group. The table 134 is referenced when a paging is to
be effected for the termination of a call at a mobile sta-
tion 16.
[0058] As shown in FIG. 10, when the mobile station
A1B1M03 is operated on an ordinary road 136 toward a
crossroad 138 by way of example, there are three dif-
ferent directions which the mobile station A1B1M03 may
travel via the crossroad 138. For example, assume that
the mobile station A1B1M03 is running in the coverage
area of the roadside station A0B1C1D5 and, therefore,
the current position "A0B1C1D5" of the mobile station
A1B1M03 is stored in the running vehicle table 80 of the
registry station A1B1. When the current position
"A0B1C1D5" of the mobile station A1B1M03 is determined
by referencing the running vehicle table 80 and, based
on this position, the mobile station A1B1M03 is called via
the roadside station A0B1C1D5, the termination of the
incoming call at the station A1B1M03 often fails because
the probability that the station A1B1M03 has already
moved away from the service zone 20 of the roadside
station D5 is great. The route which the mobile station
A1B1M03 moved away from the service zone 20 may
take is indefinite, as shown in the figure.
[0059] To eliminate the above problem, this particular
embodiment arranges the roadside stations 10 in a pag-
ing group configuration. In the example shown in FIG.
10, the roadside stations D2, D3, D4, D5 and D6 which
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geographically adjoin each other around the road 136
are accommodated in a single district station 30 to con-
stitute a single paging group. This group is listed in the
roadside station table 134 of the district station A0B1C1.
If desired, only the roadside stations D3, D4 and D6 may
be constructed into a group.
[0060] Again, a reference will be made to FIG. 9 for
describing a sequence available with this particular em-
bodiment to terminate a call from the center 26 or 28 at
a mobile station A1B1M03 on the basis of the mobile sta-
tion position data which is constantly updated at the reg-
istry station A1B1. As stated previously, a message to
be sent from the center 26 or 28 to the mobile station
A1B1M03 is transmitted to the registry station A1B1 via
the central station 34, together with a header in the form
of the static vehicle code 50 which includes the destina-
tion code "A1B1M03". For so transferring the message,
the transit stations individually identifies the destination
code "A1B1M03" of the message. On reception of the
message with the header, the registry station A1B1
checks the destination code to see if the mobile station
A1B1M03 is a registered or qualified station and, if it is
qualified, temporarily stores the message in a memory
(not shown) (140). At this instant, the station A1B1 re-
turns a confirmation signal to the center 26 or 28, al-
though not shown in the figure.
[0061] Then, the registry station A1B1 references the
running vehicle table 80 to determine the current posi-
tion of the mobile station A1B1M03 on the basis of the
mobile station position data being stored in the table 80.
In the illustrative embodiment, if the current position is
"A0B1C1D5" by way of example as determined by the
registry station A1B1, the registry station A1B1 produces
a dynamic vehicle specific code 60 which includes the
address "A0B1C1D5" of the roadside station 10 as the
running area code 64 (FIG. 3). The registry station A1B1
reads the message out of the memory, adds the dynamic
code 60 to the header of the message, and transmits
the resulting message and header to the district station
A0B1C1.
[0062] Transit stations such as the central and region-
al stations 34 and 32 individually identify the dynamic
vehicle code 60 of the message and transfer it to the
district station A0B1C1. On reception of the message
and header, the district station A0B1C1 identifies the
roadside station 10 which is represented by the running
area code 64 of the header and, based on the identified
roadside station 10, references the roadside station ta-
ble 134. In this example, since the roadside station code
is representative of "D5", the district station A0B1C1 de-
termines that the paging group made up of the roadside
stations D3, D4 and D6 is the group to be accessed.
Then, the district station A0B1C1 determines the running
direction of the mobile station A1B1M03 and accesses
all of the roadside stations D3, D4 and D6 at the same
time. The rest of the call termination sequence is the
same as the previous embodiment.
[0063] As described above, in this particular embodi-

ment, the roadside stations 10 which are geometrically
associated with other are arranged in a paging group
configuration. To terminate a call at any of the mobile
stations 16, the current position of the mobile station 16
is determined by accessing a registry station where the
mobile station 16 is registered and, then, the roadside
stations 10 belonging to a single group associated with
or estimated from the determined current position ac-
cess the desired mobile station 16 at the same time. This
eliminates the problem ascribable to the uncertainty of
the position of the mobile station 16 and thereby pro-
motes efficient call termination control.
[0064] In the case that a single district station 30 cov-
ers a single paging group, the current position data sup-
plied in the event of call termination does not have to
include a roadside station code and, further, the district
station 30 does not halve to have the roadside station
table 134. In this case, the district station 30 will access
all of the roadside stations 10 lying in its coverage area
in response to an incoming call.
[0065] Hereinafter will be described an alternative
embodiment of the present invention in which informa-
tion indicative of whether or not a mobile station 16 is
running past a roadside station 10 located at the end of
the coverage area of a district station 30 is supplied, so
that the movement of the mobile station 16 may be es-
timated with accuracy to implement efficient call termi-
nation control. FIG. 12 shows a specific format of the
vehicle code which is applicable to this embodiment. In
the figure, the current position data associated with the
mobile station 16 includes the land station code
"A0B1C1" and a boundary bit 64a, which has to be un-
derstood as the second position information (64a) in the
following indicative of wether or not a mobile station (16)
is located at an outgoing end of an area, in the form of
the running area code 64 of the dynamic vehicle code
60.
[0066] The boundary bit 64a shows whether or not the
roadside station 10 detected the mobile station 16 is lo-
cated at the end of the coverage area of the district sta-
tion 30. As shown in FIG. 13, assume that the roadside
stations D0 to D7 belonging to the district station A0B1C1
are arranged linearly along a single road 136 such as a
thruway, and that the roadside station D7 which adjoins
another district station A0B1C2 at the end of the cover-
age area of the district station A0B1C1 has detected the
mobile station 16. Then, the district station A0B1C1 sets
a significant bit such as a (logical) ONE in the boundary
bit 64a. For this purpose, in this particular embodiment,
the district station 30 has the roadside station table 134
(FIG. 11) that stores which of the roadside stations 10
belonging to its own coverage area adjoins another dis-
trict station 30, i. e., which of such roadside stations 10
are the "end stations" in the limited coverage area. In
the example shown in FIG. 13, the roadside station
A0B1C1D7 is listed in the roadside station table 134 as
"outgoing end station " with respect to the running direc-
tion of the vehicle 12. While a single outgoing end station
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is shown in this example, two or more outgoing end sta-
tions may exist in the case of actual roads which are
developed two-dimensionally.
[0067] As shown in FIG. 14, which is an example of
an illustative embodiment of the present invention, when
the roadside station A0B1C1D5, detects the mobile sta-
tion A1B1M03 (150), the district station A0B1C1 deter-
mines that the roadside station A0B1C1D5 is not the out-
going end station by referencing the roadside station ta-
ble 134 (151). In this condition, the district station
A0B1C1 sends the running area code 64 and dynamic
vehicle code 50 (154) while maintaining a (logial) ZERO
in the boundary bit 64a (152). When the roadside station
A0B1C1D7 detects the mobile station A1B1M03, the dis-
trict station A0B1C1 sees that the roadside station
A0B1C1D7 is the outgoing end station by referencing the
roadside station table 134. Then, the district station
A0B1C1 turns the boundary bit 64a from ZERO to ONE
(153) and transmits the mobile station data 50 and 60
(154).
[0068] Switching stations lying above the district sta-
tion A0B1C1 such as the regional station A0B1 and cen-
tral stations A0 and A1 identify the destination of the mo-
bile station position data on the basis of the vehicle code
"A1B1M03" and repeat it to the registry station in which
the mobile station A1B1M03 is registered, i. e. the region-
al station A1B1 in this example. On reception of the mo-
bile station position data, i. e., the static vehicle code 50
and dynamic vehicle code 60, the registry station A1B1
identifies the mobile station 16 of interest, i. e., the sta-
tion M03 in this example on the basis of the mobile sta-
tion code 54 and stores such position data in the asso-
ciated location of the running vehicle table 80. These
position data, of course, include the boundary bit 64a.
[0069] Again, a reference will be made to FIG. 9 for
describing a sequence available with this particular em-
bodiment to terminate a call from the center 26 or 28 to
the mobile station A1B1M03 on the basis of the mobile
station position data which is constantly updated at the
registry station A1B1. A message to be sent from the
center 26 or 28 to the mobile station A1B1M03 is trans-
mitted to the registry station A1B1 via the central station
34, together with a header in the form of the static vehi-
cle code 50 which includes a destination code
"A1B1M03". For so transferring the message, the trans-
mit stations individually identifies the destination code
"A1B1M03" of the message. On reception of the mes-
sage with the header, the station A1B1 checks the des-
tination code to see if the mobile station A1B1M03 is a
registered or qualified station and, if it is qualified, tem-
porarily stores the message in a memory (not shown)
(140). At this instant, the registry station A1B1 returns a
confirmation signal to the center 26 or 28, although not
shown in the figure.
[0070] The registry station A1B1 checks the running
vehicle table 80 (160, FIG. 15) to determine the current
position of the mobile station A1B1M03 of interest as in-
dicated by the mobile station position data. If a ONE is

not set in the boundary bit 64a associated with the mo-
bile station A1B1M03 (161), the registry station A1B1 pre-
pares, on the basis of the current position such as
"A0B1C1", a dynamic vehicle code 60 which includes the
running area code in the form of the address "A0B1C1"
of the district station 30 (162). The registry station A1B1
reads the message out of the memory, adds the dynamic
code 60 to the header, and sends the resulting header
and message to the district station A0B1C1 (163).
[0071] Transit stations such as the central station 34
and regional station 32 identify the dynamic vehicle
code 60 of the message and transfer it to the district
station A0B1C1. As the district station A0B1C1 receives
the message together with the header, it accesses all of
its associated roadside stations 10 at the same time.
[0072] Referring again to FIG. 15, if the boundary bit
64a is a ONE as determined in the step 161 by the reg-
istry station A1B1, in the illustrative embodiment, the
transmission of the message is not effected until posi-
tion data having a ZERO in the boundary bit 64a has
been received afterwards with respect to the mobile sta-
tion A1B1M03 (164). This is because, even if call termi-
nation at the mobile station A1B1M03 is attempted via
the district station A0B1C1, the probability that the mo-
bile station A1B1M03 seizes it is generally small. In this
manner, this embodiment allows a minimum of ineffec-
tive termination of a call at the mobile station 16 to occur
by giving special significance to the outgoing end station
which is present in the coverage area of the district sta-
tion 30.
[0073] If desired, in the step 164 where the registry
station A1B1 is in a waiting condition, whether or not new
position data arrives within a predetermined period of
time may be determined. If the predetermined period of
time expires before the arrival of new position data, the
district station A0B1C1 stored in the running vehicle table
30 will access the mobile station A1B1M03 by paging.
[0074] An alternative illustrative embodiment will be
described which is so constructed as to effect a paging
to a mobile station which is running at the incoming end
of the coverage area of an adjoining district station 30
also. One of characteristic features of this embodiment
is that particular ones of the roadside stations 10 are
subordinate not only to their associated district stations
30 but also to other district stations 30, as indicated by
dotted lines 180 in FIG. 16. Specifically, assuming that
the roadside station D7 geographically belonging to the
coverage area of a certain district station C1 and accom-
modated in the latter is located in close proximity to the
coverage area of another district station C2, i. e., the
roadside station D7 is an "end station", the roadside sta-
tion D7 is also connected to the district station C2 such
that it is logically subordinate to the district station C2 as
to the control over call termination at the mobile station
16 and is controlled by the latter as well.
[0075] For example, the district station C1 accommo-
dates the roadside stations D0 to D7 so that when any
of the subordinate roadside stations D0 to D7 detects
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the mobile station 16, the district station C1 is informed
of the detection from that roadside station as usual.
However, in response to an incoming call meant for the
mobile station 16, the district station C1 simultaneously
accesses not only its own roadside stations D0 to D7 but
also a roadside station of the adjacent area, e. g. , a
roadside station A0B1C2D0 which is located at the in-
coming end of the adjacent district station C2. That the
call termination control extends from the district station
30 located in a certain region to a roadside station 10
located in the adjacent region is represented by the dot-
ted lines 180 in FIG. 16. In the example shown in FIG.
16, the roadside station D7 associated with the district
station C1 is also an incoming end station when it comes
to the vehicle 12 which moves away from the district sta-
tion C2 to the district station C1 and, therefore, it is sub-
ordinate to the district station C2 with respect to call ter-
mination control. It is to be noted that two or more in-
coming end stations may exist in the case of an actual
road because the roadside stations 10 associated with
such a road are usually developed two-dimensionally.
[0076] Concerning the roadside station D7 located at
the end of the coverage area of the district station C1,
the land station code may include the boundary bit (FIG.
12) indicative of the fact that the coverage area termi-
nates at the station D7 when the station D7 has detected
the mobile station A1B1M03, as in the previous embod-
iment. Further, an arrangement may be made such that
when a certain district station 30 has detected the mo-
bile station M03 for the first time via any of its subordinate
roadside stations 10, it reports the detection to the reg-
istry station A1B1 where the mobile station M03 is regis-
tered.
[0077] It rarely occurs that the mobile station M03 de-
tected by the outgoing end station A0B1C1D7 remains
in the coverage area of the same district station C1.
Hence, as shown in FIG. 17A, if the system architecture
is such that each of the end stations C1D7 and C2D0 is
subordinate solely to its associated district station C1 or
C2, the termination of an incoming call from the district
station C1 at the mobile station M03 which may be at-
tempted after the outgoing end station C1D7 has detect-
ed the mobile station M03 will in many cases be unsuc-
cessful. Generally, it is only after the incoming end sta-
tion C2D0 of the adjoining district station C2 has detected
the mobile station M03 and reported its current position
to the registry station A1B1 that a call termination is at-
tempted via the district station C2. Therefore, the mobile
station M03 cannot receive a call until, at the earliest, it
reaches the zone 20 of the next roadside station C2D1,
resulting in a substantial delay in the termination of a
call. In FIG. 17A, the locations where a call can be re-
ceived are indicated by bold arrows 16 while the road-
side stations associated with such locations are indicat-
ed by hatching.
[0078] In contrast, in the illustrative embodiment, the
architecture is such that the incoming end station C2D0
of the district station C2 which adjoins the district station

C1 is logically subordinate to the district station C1 as
well, as shown in FIG. 17B. In this construction, even
when the mobile station M03 enters the coverage area
of the district station C2 after the outgoing end station
C1D7 of the district station C1 has detected it, the prob-
ability of a call being successfully terminated at the mo-
bile station M03 is great because the district station C1
accesses not only its coverage area but also the incom-
ing end station C2D0 of the adjoining district at the same
time.
[0079] In the example shown in FIG. 17, incoming and
outgoing end stations 10 are shown as being subordi-
nate with respect to opposite directions of travel of a ve-
hicle, i. e., the end station C1D7 of the district station C1
which adjoins the district station C2 is subordinate to the
district station C2 also. This allows even the mobile sta-
tion 16 running in the opposite direction from the district
station C2 to the district station C1 to receive a call effi-
ciently. However, such a both-direction double-subordi-
nate scheme is not essential. For example, when the
distance between two nearby roadside stations 10 is rel-
atively short, the end station 10 may be subordinate to
the two nearby district stations C1 and C2 with respect
to one direction only, as shown in FIG. 17C. In the ex-
ample shown in FIG. 17C, since the distance between
the roadside stations C1D6 and C1D7 belonging to the
district station C1 is shorter than the distance between
the others, an arrangement is made such that the station
C1D7 is subordinate solely to the district station C1 as
to a mobile station running in the opposite direction to
the mobile station M03 such as M04. Although the ar-
rangement shown in FIG. 17 allows the mobile station
M04 to receive a call only when the latter enters the serv-
ice zone of the roadside station C1D6, the distance be-
tween the roadside station C1D6 and the incoming end
station C1D7 is sufficiently short to prevent the service-
ability from being critically degraded.
[0080] In this particular embodiment, when the district
station 30 accesses its own roadside stations 10 at the
same time for the termination of a call at the mobile sta-
tion 16, it necessarily accesses the incoming end station
10 of the adjoining district also. It is not necessary, how-
ever, that the roadside station 10 of the adjoining district
station be accessed as stated. For example, in the case
that the current position of the motor vehicle 16 is de-
tected with a boundary included in the running area code
64 as discussed earlier, the call termination control may
be such that the incoming end station 10 of the adjoining
district is accessed by paging only when the boundary
bit shows that the mobile station 10 has been detected
by the end station 10.
[0081] In summary, in this particular embodiment, a
call is terminated at the mobile station by causing the
district station 30 to access not only its own roadside
stations 10 but also the incoming end station 10 of the
adjoining district station 30 at the same time. This re-
duces the chance of ineffective paging for call termina-
tion and thereby enhances efficient call termination con-
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trol.
[0082] An alternative illustrative embodiment will be
described which is constructed such that, when a mobile
station 16 leaves a certain district station 30, an area
which the mobile station 16 will enter next is estimated
to cause a district station 30 covering that area to termi-
nate an incoming call. A specific system construction of
this embodiment is shown in Fig. 18, while the hierarchy
of the telecommunications network 22 is shown in FIG.
19. In the example shown in FIG. 13, the mobile station
A1B1M03 running on the road 136 away from the end
station A0B1C1D7 will soon enter the coverage area of
the adjoining district station A0B1C2. In another example
shown in FIG. 21, the mobile station A1B1M03 running
on the road 136 away the end station 10 of the district
station A0B1C1 will soon reach either one of district sta-
tions A0B1C2 and A1B0C0.
[0083] In this particular embodiment, such a possibil-
ity of travel of the mobile station 16 over adjoining district
stations 30 is stored in the form of a district station table
138 of the present invention (FIG. 18) in the memory of
the registry station, e. g. the rgional station A1B1. More
specifically, the district station table of the registry sta-
tion A1B1, for example, lists for each of the district sta-
tions 30 which belong to the network 22 the adjoining
district stations 30 to which the mobile station 16 moving
away from the coverage area of the district station 30 is
likely to enter next. To terminate a call to the mobile sta-
tion, the district station table 138 (FIG. 19) is referenced
so that any adjoining district station 30 to which the mo-
bile station 16 is likely to move is selected, as described
in detail later.
[0084] In this embodiment, the information indicative
of the current position of the mobile station 16 is imple-
mented as the own station position information. The po-
sition information includes the land station code
"A0B1C1" and boundary bit (FIG. 12) in the form of the
running area code 64 of the dynamic vehicle code 60.
[0085] A sequence for terminating a call from the cent-
er 26 or 28 at the mobile station A1B1M03 by using the
mobile station position data which is constantly updated
by the registry station A1B1 will be described with refer-
ence to FIG. 9, as in the previous illustrative embodi-
ments. A message from the center 26 or 28 and meant
for the mobile station A1B1M03 is sent to the registry sta-
tion A1B1 via the central station 34 together with a head-
er in the form of the static vehicle code 50 which includes
a destination code "A1B1M03". This message transfer is
effected by causing each transmit station to identify the
destination code "A1B1M03" of the message. On recep-
tion of the message together with the header, the regis-
try station A1B1 checks the mobile station A1B1M03 as
to qualification on the basis of the destination code and,
if it is qualified, temporarily stores the message in its
memory (not shown) (140). In this instance, the registry
station A1B1 returns a confirmation signal to the center
26 or 28.
[0086] By referencing the running vehicle table 80

(220, FIG. 20), the registry station A1B1 determines the
current position of the mobile station A1B1M03 on the
basis of the listed position data. If a ONE which is a sig-
nificant bit is not set in the boundary bit 64a (FIG. 12) of
the mobile station A1B1M03 (222), the registry station
A1B1 produces a dynamic vehicle code 60 which in-
cludes a running area code 64 from the current position
of the mobile station A1B1M03, e. g. a running area code
"A0B1C1" from the current position "A0B1C1". Then, the
registry station A1B1 reads the message out of the mem-
ory, adds the dynamic code 60 to the header of the mes-
sage, and sends the resulting header and message to
the district station A0B1C1 (226). In response, the district
station accesses all of its subordinate road stations 10
simultaneously.
[0087] Turning back to FIG. 20, if the boundary bit 64a
is a ONE as determined in the step 161 by the registry
station A1B1, the station A1B1 references the district sta-
tion table with respect to the district station code
"A0B1C1" and thereby produces a district station which
governs the district which the mobile station 16 is ex-
pected to enter next (228). In the example of the present
invention shown in FIG. 13, the mobile station A1B1M03
running on the road 136 away from the end station
A0B1C1D7 will enter the coverage area of the district sta-
tion A0B1C2 in due course. In this case, the registry sta-
tion A1B1 produces the district station A0B1C2 out of the
table 138. On the other hand, in the example of the
present invention of FIG. 21, the mobile station A1B1M03
running on the road 136 away from the district station
A0B0C1 will soon reach either one of the district stations
A0B1C2 and A1B0C0. Then, the registry station A1B1 pro-
duces the district station A0B1C2 and A1B0C0.
[0088] By using the produced district station code for
an address (230), the station A1B1 transmits a message
and terminate a call in the previously described manner
(226). When a plurality of district addresses are pro-
duced as stated above, the station A1B1 accesses all of
them at the same time or, alternatively, one after another
according to a predetermined priority order. The priority
order may be set beforehand on a district station basis
or may be selected randomly.
[0089] The estimation of a district station discussed
above is effective in reducing the possibility that when
a call termination at the mobile station A1B1M03 is at-
tempted via the district station A0B1C1 which is indicated
by the current position information, the mobile station
fails to seize the call, whereby the frequency of retry is
lowered. Thus, this embodiment allows a minimum of
wasteful termination of a call at the mobile station 16 to
occur by giving special significance to the end stations
subordinate to each district station 30.
[0090] While adjoining district stations 30 have been
shown and described as being sarched by the registry
station, this kind of search is not necessary and, of
course, may be assigned to a station other than the reg-
istry station. For example, either the central station 34
or the regional station 32 may be provided with a similar
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district station table so as to perform the search in re-
sponse to a message which is distined to the mobile sta-
tion 16. Further, the search of adjoining districts may be
assigned to the regional stations in place of the district
stations.
[0091] An alternative approach for the detection of the
travelling position of the mobile station 16 in accordance
with the present invention will be described. In this em-
bodiment, as shown in FIG. 3, an ID code designating
a mobile station 16, i. e., a vehicle specific code is con-
stituted by a static code 50 and a dynamic code 60. As
shown in FIGS. 22 and 23, the memory of each district
station 30 stores a passing vehicle table 170. This table
170 lists data associated with the mobile stations 16
which are detected in the service zones 20 of all of the
roadside stations that are accommodated in the district
station 30. In the illustrative embodiment, it is only when
the district station 30 has found a new or strange mobile
station 16 in its coverage area that it holds a communi-
cation with the registry station where that mobile station
16 is registered for informing the latter of the current po-
sition of the mobile station 16. This alleviates the com-
munication traffic needed for reporting the current posi-
tion and simplifies the processing which the registry sta-
tion has to execute for managing the running positions.
The passing vehicle table 170 is referenced in order to
determine whether or not a mobile station 16 seized by
any roadside station 10 is a newcomer in the coverage
area of the district station 30. Also, when the roadside
stations 10 are not arranged in a paging group configu-
ration as to an incoming call, the table 170 is used to
search for a roadside station 10 which can terminate a
call at the mobile station 16.
[0092] For example, as shown in FIG. 22, assume that
one C1 of multiple district stations subordinate to a re-
gional station A0B1 accommodates eight roadside sta-
tions 10 which are designated respectively by station
codes D0 to D7. In the figure, the sixth roadside station
10 as counted from the left is designated by a station
code "A0B1C1D5". When a mobile station 16 having a
static vehicle code 50 of "A1B1M03" is polled by the road-
side station A0B1C1D5 while running within the zone 20
of the latter, it returns an ID code "A1B1M03" to the road-
side station as a land station code 52 and a mobile sta-
tion code 54.
[0093] The roadside station 10 may store in the pass-
ing vehicle table 82 the data which are associated with
the subscriber vehicles 12 and obtained from the mobile
stations 16 present in the zone 20 at each polling period.
The roadside station 10 transfers such data to the as-
sociated district station 30 over the channel 36. In this
embodiment, the district station 30 is so constructed as
to inform the registry station A1B1 of the current position
of a particular mobile station such as A1B1M03 for the
first time when it has detected the mobile station through
any of its associated roadside stations 10
[0094] As shown in FIG. 13, assume that the mobile
station A1B1M03 running on the road 136 has moved

away from the end roadside station A0B1C1D7 subordi-
nate to the district station A0B1C1 into the zone 20 which
is defined by the first roadside station A0B1C2D0 subor-
dinate to an adjoining district station A0B1C2. Then, the
roadside station A0B1C2D0 reports the vehicle code 50
of the mobile station A1B1M03 to its associated district
station A0B1C2 which in turn stores it in its passing ve-
hicle table 170. At this instant, the district station A0B1C2
checks the table 170 to see if the vehicle code
"A1B1M03" has been listed in the past (172, FIG. 24). If
it has not been listed, the district station A0B1C2 trans-
fers the current position data of the mobile station
A1B1M03 to the registry station A1B1 via its associated
district station A0B1. In this case, the station code
"A0B1C2" sufficiently implements the current position
data.
[0095] More specifically, as shown in FIG. 23, each
district station 30 has a station code generating unit 132
for generating a land station code 52 which designates
the station 30 itself. Concerning the district station
A0B1C2, for example, the station code generating unit
132 is loaded with a code "A0B1C2" as the land station
code 52. The vehicle code "A1B1M03" of the mobile sta-
tion 16 received by the roadside station A0B1C2D0 is
once stored in the passing vehicle table 82 of the road-
side station 10 while being transferred to the associated
district station A0B1C2.
[0096] As the district station A0B1C2 decides that the
vehicle code "A1B1M03" has not been stored in the pass-
ing vehicle table 170 (172), it determines that the mobile
station A1B1M03 is registered in the regional station
A1B1 which belongs to the central station A1 on the basis
of the vehicle code "A1B1M03" and, then, transfers the
vehicle code "A1B1M03" to the station A1B1, as shown
in FIG. 24. At this instant, the district station A0B1C2
sends its own position information for indicating the cur-
rent position of the mobile station 16. This position in-
formation includes the land station code "A0B1C2" in the
form of the running area code 64 of the dynamic vehicle
code 60.
[0097] Switching stations lying above the district sta-
tion A0B1C2 such as the regional station A0B1 and cen-
tral stations A0 and A1 individually repeat the mobile sta-
tion position data toward the registry station, i. e. , the
regional station A1B1 in this example while identifying
the destination on the basis of the vehicle code
"A1B1M03". On receiving the mobile station position, i.
e., the static vehicle code 50 and dynamic vehicle code
60, the registry station A1B1 identifies the mobile station
16 of interest, i. e. , the mobile station M03 in this exam-
ple on the basis of the mobile station code 54 and writes
these position data in a predetermined location of the
running vehicle table 80. In this manner, the running ve-
hicle table 80 of the registry station A1B1 is constantly
updated by incoming new data. In this system, a com-
munication for reporting the current position occurs only
when a new mobile station 16 is found in the coverage
area of the district station 30, so that the communication
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traffic is alleviated and the processing to be executed
by the registry station for dealing with the running posi-
tions is simplified.
[0098] The current position data associated with each
mobile station 16 is constantly updated. Concerning the
mobile station M03, for example, when any of the district
stations 30 detects it through its subordinate roadside
station 10 for the first time, the district station 30 informs
the registry station A1B1 of the presence of the mobile
station M03. Hence, the data listed in the running vehicle
table 80 is updated as to the mobile station M03.
[0099] It is to be noted that a particular mobile station
16 is not always detected for the first time through a
roadside station 10 which is located at the end of the
coverage area of a district station 30. Specifically, it may
occur that the district station 30 finds the mobile station
16 for the first time through its subordinate roadside sta-
tion 10 other than the end station 10, e. g., when the
vehicle 12 moves into the coverage area of another dis-
trict station 30 with the power supply of the on-board
unit 16 being turned off and then the power supply is
turned on.
[0100] To summarize this embodiment, each mobile
station 16 is registered in a particular land station be-
forehand. When a district station 30 detects a particular
mobile station 16 for the first time through any of its sub-
ordinate roadside stations 10, it informs the registry sta-
tion of the current position of the mobile station 16. The
registry station in turn holds the current position data
and constantly updates it on a real time basis. Since it
is only when the district station 30 has detected the mo-
bile station 16 through the subordinate roadside station
10 that it reports the current position of the mobile station
16 to the registry station, the communication traffic for
reporting the current position is minimized and therefore
prevented from interfering with the data communication
traffic which is the primary traffic.

Claims

1. A mobile telecommunications system comprising:

a mobile station (16);
a plurality of base stations (10) each communi-
cable with said mobile station (16) over a radio
link, said plurality of base stations (10) having
service zones (20) that are spaced apart from
each other by an area in which the mobile sta-
tion is substantially not responsive to an elec-
tromagnetic wave on the radio link, and being
allowed to share a single frequency of the elec-
tromagnetic wave; and
a communication network (22) interconnected
to said plurality of base stations (10) and con-
stituted by a plurality of switching stations (30,
32, 34) for switching a call to and from said plu-
rality of base stations (10) in accordance with

an identification code designating said mobile
station (16) and position information of said mo-
bile station (16), wherein
in a first one of said plurality of switching sta-
tions (30, 32, 34), said mobile station (16) is
registered in association with the identification
code,
said switching stations (30, 32, 34) being ar-
ranged to receive the identification code from
said mobile station (16), to add information as-
sociated with a position of said mobile station
(16) to said identification code to from the po-
sition information of said mobile station (16)
and to transfer the position information to said
first switching station,
said first switching station being arranged to
store the position information in association
with the identification code to update the stored
position information,

characterized in that
said communication network (22) comprises

a table (138) defining how each of said plurality of
switching stations (30) is adjacent to ones of said
plurality of switching stations (30), with reference to
their coverage areas,

associated ones of said plurality of base sta-
tions (10) with respect to an area form a group and
are interconnected to a second one of said plurality
of switching stations (30),

the position information comprises first posi-
tion information (64) representative of a position of
said mobile station (16) and second position infor-
mation (64a) indicative of whether or not said mo-
bile station (16) is located at an outgoing end of the
coverage area of a switching station,

each of said plurality of switching stations (30,
32, 34) is arranged to transfer, when one of said plu-
rality of base stations (10) to which the switching
station is interconnected detects said mobile station
(16), the first position information (64) and the sec-
ond position information (64a) to said first switching
station (30, 32, 34);

said first switching station is adapted to refer-
ence, when an incoming call is to be terminated at
said mobile station (16), the first and second posi-
tion information (64, 64a), and to cause, if the sec-
ond position information (64a) shows that said mo-
bile station (16) is not located at the outgoing end
of the coverage area, the call to be terminated at
said mobile station (16) from said switching station
(30) associated with the first position information
(64), and to reference, if the second position infor-
mation (64a) shows that said mobile station (16) is
located at the outgoing end of the coverage area,
the table (138) to produce an indication of ones of
said switching stations (30) which are adjacent to
said switching station (30) associated with the first
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position information (64), make an access to the
switching stations (30) thus indicated and cause the
call to be terminated at said mobile station (16) via
one of the switching stations (30) thus indicated.

Patentansprüche

1. System für die mobile Telekommunikation, das um-
faßt:

eine Mobilstation (16) ;
mehrere Basisstationen (10), die jeweils mit der
Mobilstation (16) über eine Funkverbindung
kommunizieren können, wobei die mehreren
Basisstationen (10) Dienstzonen (20) besitzen,
die voneinander durch einen Bereich beab-
standet sind, in dem die Mobilstation im we-
sentlichen nicht auf eine elektromagnetische
Welle auf der Funkverbindung antwortet, und
die eine einzige Frequenz der elektromagneti-
schen Welle gemeinsam nutzen dürfen; und
ein Kommunikationsnetz (22), das mit den
mehreren Basisstationen (10) verbunden und
durch mehrere Vermittlungsstationen (30, 32,
34) gebildet ist, die einen Anruf an die bzw. von
den mehreren Basisstationen (10) entspre-
chend einem Identifizierungscode, der die Mo-
bilstation (16) bezeichnet, und entsprechend
Positionsinformationen der Mobilstation (16)
vermitteln, wobei
in einer ersten der mehreren Vermittlungssta-
tionen (30, 32, 34) die Mobilstation (16) in Zu-
ordnung zu dem Identifizierungscode registriert
ist,
die Vermittlungsstationen (30, 32, 34) so be-
schaffen sind, daß sie den Identifizierungscode
von der Mobilstation (16) empfangen, um einer
Position der Mobilstation (16) zugeordnete In-
formationen zu dem Identifizierungscode hin-
zuzufügen, um die Positionsinformationen der
Mobilstation (16) zu bilden und sie an die erste
Vermittlungsstation zu übertragen,
die erste Vermittlungsstation so beschaffen ist,
daß sie die Positionsinformationen in Zuord-
nung zu dem Identifizierungscode speichert,
um die gespeicherten Positionsinformationen
zu aktualisieren,

dadurch gekennzeichnet, daß
das Kommunikationsnetz (22) eine Tabelle

(138) umfaßt, die unter Bezugnahme auf die Abdek-
kungsbereiche jeder der mehreren Vermittlungs-
stationen (30) definiert, wie jede dieser mehreren
Vermittlungsstationen (30) an einige der mehreren
Vermittlungsstationen (30) angrenzt,

einige der mehreren Basisstationen (10), die
einander in bezug auf einen Bereich zugeordnet

sind, eine Gruppe bilden und mit einer zweiten der
mehreren Vermittlungsstationen (30) verbunden
sind,

die Positionsinformationen erste Positionsin-
formationen (64), die eine Position der Mobilstation
(16) repräsentieren, und zweite Positionsinforma-
tionen (64a), die angeben, ob sich die Mobilstation
(16) an einem Ausgangsende des Abdeckungsbe-
reichs einer Vermittlungsstation befindet, umfas-
sen,

jede der mehreren Vermittlungsstationen (30,
32, 34) so beschaffen ist, daß sie dann, wenn eine
der mehreren Basisstationen (10), mit der die Ver-
mittlungsstation verbunden ist, die Mobilstation (16)
erfaßt, die ersten Positionsinformationen (64) und
die zweiten Positionsinformationen (64a) an die er-
ste Vermittlungsstation (30, 32, 34) überträgt,

die erste Vermittlungsstation so beschaffen
ist, daß sie dann, wenn ein ankommender Anruf an
die Mobilstation (16) gerichtet ist, auf die ersten und
zweiten Positionsinformationen (64, 64a) Bezug
nimmt und dann, wenn die zweiten Positionsinfor-
mationen (64a) zeigen, daß sich die Mobilstation
(16) nicht am Ausgangsende des Abdeckungsbe-
reichs befindet, veranlassen, daß der Anruf von der
Vermittlungsstation (30), der die ersten Positionsin-
formationen (64) zugeordnet sind, an die Mobilsta-
tion (16) gerichtet wird, und dann, wenn die zweiten
Positionsinformationen (64a) zeigen, daß sich die
Mobilstation (16) am Ausgangsende des Abdek-
kungsbereichs befindet, auf die Tabelle (138) Be-
zug nimmt, um einen Hinweis auf diejenigen der
Vermittlungsstationen (30) zu erzeugen, die an die
Vermittlungsstation (30) angrenzen, der die ersten
Positionsinformationen (64) zugeordnet sind, einen
Zugriff auf die somit angegebenen Vermittlungssta-
tionen (30) vornimmt und veranlaßt, daß der Anruf
über eine der somit angegebenen Vermittlungssta-
tionen (30) an die Mobilstation (16) gerichtet wird.

Revendications

1. Système de télécommunications mobiles,
comprenant :

une station mobile (16) ;
une pluralité de stations de base (10) pouvant
chacune communiquer avec ladite station mo-
bile (16) par l'intermédiaire d'une liaison radio,
ladite pluralité de stations de base (10) ayant
des zones de desserte (20) qui sont mutuelle-
ment espacées par un domaine dans lequel la
station mobile n'est pratiquement pas sensible
à une onde électromagnétique sur la liaison ra-
dio, et étant autorisées à partager une fréquen-
ce unique de l'onde électromagnétique ; et
un réseau de communication (22) interconnec-
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té à ladite pluralité de stations de base (10) et
constitué d'une pluralité de stations de commu-
tation (30, 32, 34) pour commuter un appel vers
et en provenance de ladite pluralité de stations
de base (10) en conformité avec un code
d'identification désignant ladite station mobile
(16) et avec des informations de position de la-
dite station mobile (16), dans lequel
dans une première de ladite pluralité de sta-
tions de commutation (30, 32, 34), ladite station
mobile (16) est enregistrée en association avec
le code d'identification,
lesdites stations de commutation (30, 32, 34)
étant aptes à recevoir le code d'identification de
ladite station mobile (16), à ajouter des infor-
mations associées à une position de ladite sta-
tion mobile (16) audit code d'identification pour
former les informations de position de ladite
station mobile (16) et transférer les informa-
tions de position à ladite première station de
commutation ;
ladite première station de commutation étant
apte à stocker les informations de position en
association avec le code d'identification pour
mettre à jour les informations de position stoc-
kées,

caractérisé en ce que
ledit réseau de communication (22) com-

prend une table (138) définissant la façon dont cha-
cune de ladite pluralité de stations de commutation
(30) est adjacente à certaines de ladite pluralité de
stations de commutation (30) en référence à leurs
domaines de couverture,

celles qui sont associées de ladite pluralité de
stations de base (10) vis-à-vis d'un domaine for-
ment un groupe et sont interconnectées à une se-
conde de ladite pluralité de stations de commuta-
tion (30),

les informations de position comprennent une
première information de position (64) représentati-
ve d'une position de ladite station mobile (16) et une
seconde information de position (64a) indiquant si
oui ou non ladite station mobile (16) se trouve à une
extrémité sortante du domaine de couverture d'une
station de commutation,

chacune de ladite pluralité de stations de
commutation (30, 32, 34) est apte à transférer, lors-
que l'une de ladite pluralité de stations de base (10)
à laquelle la station de commutation est intercon-
nectée détecte ladite station mobile (16), la premiè-
re information de position (64) et la seconde infor-
mation de position (64a) à ladite première station
de commutation (30, 32, 34) ;

ladite première station de commutation est
apte à faire référence, lorsqu'un appel entrant doit
être interrompu au niveau de ladite station mobile
(16), aux première et seconde informations de po-

sition (64, 64a), et à faire en sorte que si la seconde
information de position (64a) montre que ladite sta-
tion mobile (16) ne se trouve pas à l'extrémité sor-
tante du domaine de couverture, l'appel soit inter-
rompu par ladite station mobile (16) en provenance
de ladite station de commutation (30) associée à la
première information de position (64), et à faire ré-
férence, si la seconde information de position (64a)
montre que ladite station mobile (16) se situe à l'ex-
trémité sortante du domaine de couverture, à la ta-
ble (138) afin de produire une indication de celles
desdites stations mobiles (30) qui sont adjacentes
à ladite station de commutation (30) associée à la
première information de position (64), à effectuer
un accès aux stations de commutation (30) ainsi in-
diquées et à faire en sorte que l'appel soit interrom-
pu à ladite station mobile (16), par l'intermédiaire
de l'une des stations de commutation (30) ainsi in-
diquées.
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