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1. A wide-area paging system comprising:

a plurality of paging terminals connected to a switched telecommunications
network, each of said paging terminals covering a home service area and comprising:

a plurality of transmitters for broadcasting signals in the home service area;

a home area memory for storing telephone numbers of pagers registered to
home area service; .

processor means connected to the netwerk for receiving a page therefrom and
further connectrd to the home area memory for determining whether a destination pager
identified hy the page is registered to the home area service, reading a telephone
number from the home area memory identified by the page if said destination pager is
determined to be registered to the home area service, producing, from the read
telephone number, a paging signal unique to the home service area, and supplyiag the
paging signal to said transmitters;

at least one of said paging terminals further comprising:

a wide area memory for storing telephone numbers of pagers registered to
wide area service,

the processor means of the least one paging terminal is further connected to the
wide area memory for additionally determining whether a destination pager identified
by the page is further registered to the wide area service, reading a telephone number
from the wide area memory identified by the page if said destination pager is
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additionally determined to be registered to the wide area service, producing, from the
read telephone number, a paging signal unique to the wide area service, and supplying
the paging signal to another paging terminal directly or by way of said network.

3. A wide-area paging system comprising a plurality of paging terminals
connected to a switched communication network, each of said paging terminals
covering a home service area and comprising first converter means for converting an
incoming calling signal received from the network to a paging signal unique to the
home service area and means for transmitting the paging signal to a plurality of
transmitters located in said home service area,

at least one of said paging terminals comprising:
a memory for storing telephone numbers of pagers registered to wide-area

paging service;

means for receiving a copy of the paging signal transmitted to said transmitters
from the transmitting means;

second converter means for determining whether a destination pager paged by
said transmitted paging signal is registered to the wide-area paging service, reading a
telephone number from the memory in accordance with the received copy of the
transmitted paging signal if said destination pager is determined to be registered to the
wide-area paging service, and deriving an outgoing calling signal from the read
telephone number; and

means for transmitting the outgoing calling signal to another paging terminal
directly or by way of said network.
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"Paging System for Establishing Connections Using Stored Wide-Area
Telephone Numbers"
BACKGR D OF THE 1 TI
5 Field of the Invention
The present invention relates generally to radio paging systems, and more
specifically to a wide-area radio paging system.
Description of the Related At
In wide-area paging services provided by a common carrier which owns a
10 public switched telephone network, a local calling signal from a network subscriber
station to a wide-area pager is translated into telephone numbers of the remote toll areas
to which the pager is entitled to receive paging signals. While satisfactory for such
cominon carriers, the translation of telephone number from local to wide-area service is
* impossible for new common carriers since the up-to-date telephone directory numbers
15 of all network and pager subscribers are not available. Current wide-area paging
' services provided by new common carriers require manual intervention for establishing
wide-area paging connections when a request iz received from a network subscriber.

‘e SUMMARY OF THE INVENTION
R It is therefore an object of the present invention to provide a wide-area paging
20  system which enables a paging terminal to establish wide-area paging connections using
: stored telephone numbers.
The invention discloses a wide-area paging system comprising:
a plurality of paging terminals connected to a switched telecommunications

network, each of said paging terminals covering a home service area and comprising:
25 a plurality of transmitters for broadcasting signals in the home service area;
a home area memory for storing telephone numbers of pagers registered to
home area service;
processor means connected to the network for receiving a page therefrom and
further connected to the home area memory for determining whether a destination pager
30 identified by the page is registered to the home area service, reading a telephone
number from the home area memory identified by the page if said destination pager is
determined to be registered to the home area service, producing, from the read
telephone number, a paging signal unique to the home service area, and supplying the
paging signal to said transmitters;
35 at least one of said paging terminals further comprising:
a wide area memory for storing telephone numbers of pagers registered to
wide area service,

(N:\ibk[00391:8FD
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the processor means of the least one paging terminal is further connected to the
wide area memory for additionally determining whether a destination pager identified
by the page is further registered to the wide area service, reading a telephone number
from the wide area memory identified by the page if said destination pager is
5 additionally determined to be registered to the wide area service, producing, from the
read telephone number, a paging signal unique to the wide area service, and supplying
the paging signal to another paging terminal directly or by way of said network.
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be described in further detail with reference to the
10  accompanying drawings, in which:
Fig. 1 is a block diagram of a wide-area paging system according to a first
embodiment of the present invention;
Fig. 2 is a block diagram of a wide-area paging system according to a second
embodiment of the present invention;
15 Fig. 3 is a block diagram of a wide-area paging system according to a third
embodiment of the present invention; and
Fig. 4 is a block diagram of a wide-area paging system according to a fourth
embodiment of the present invention.
: DETAILED DESCRIPTION
20 Referring now to Fig. 1, a wide-area radio paging system according to one
embodiment of the present invention is shown. The wide-area radio paging system
HIN comprises a plurality of paging terminals 2-1, 2-2, ..., 2-N connected to the public

coas switched telephone network 1. Groups of radio transmitters 3-1, 3-2, ...., 3-N are

connected to the paging terminals 2-1, 2-2, ..... , 2-N, respectively, for transmitting
: 25  coded paging signals to pagers, not shown, registered in their respective home service
areas.
At least one of the paging terminals 2-1 through 2-N, or paging
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terminal 2-1 includes an incoming interface unit 20 for receiving from the
network 1 an incoming calling signal, which is usually seven- or eight-digit
telephone number addressing a destination pager. A processor 21 is
connected to receive the incoming calling signal from the interface unit 20
and determines whether the addressed pager belongs to the home
service area by reading data from a home-area memory 22. Ifitis
determined as belonging to the home service area, processor 21 reads a
corresponding binary paging signal from the home-area memory 22,
containing a pager's identification code which is unique to the home area.
The paging signal is then applied to an output interface unit 23 where it is
encoded into a specified code format such as BCH (Bose-Chandhuri-
Hocquenghiem) code for error detection and correction and transmitted to
the radio transmitters 3-1. Paging terminal 2-1 further includes a wide-
area memory 24 which stores telephone numbers (including toll and local
area codes) of those pagers registered to wide-area paging service. An
outgoing interface unit 25 is connected to the processor 21 to receive
telephone numbers read from the wide-area memory 24 to transmit an
outgoing calling signal to the network 1.

The other paging terminals 2-2 through 2-N are of identical
construction which differs from the paging terminal 2-1 in that they are not
provided with the wide-area memory 24 and interface unit 25 of paging
terminal 2-1.

If an incoming calling signal received from the network is
determined by the processor 21 that the addressed pager is registered to
the home service area, processor 21 reads a corresponding paging signal
from memory 22 and applies it to the interface 23 for coding and
transmission to the transmitters 3-1 in a manner just described. Processor
21 proceeds to check to see if the addressed pager is registered to the
wide-area paging service. If this is the case, processor 21 reads one or

more telephone numbers of the registered pager from the wide-area
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memory 24 and supplies them to the interface 25 where they are
converted to outgoing calling signals and transmitted in sequence to the
network 1. If the addressed pager is registered to two remote toll areas,
for example, two outgoing calling signals are transmitted in sequence from
interface unit 25. If the paging terminal 2-2 is one of such remote toll
areas, the transmitted outgoing calling signal is received at the interface 20
of this terminal as an incoming calling signal and converted to a
corresponding paging signal unique to the home area of paging terminal
2-2 and transmitted in coded format to transmitters 3-2.

The arrangement of Fig. 1 is advantageous for incorporating the
present invention into a system which is to be newly installed. A modified
embodiment shown in Fig. 2 is advantageous if the present invention is to
be incorporated into an existing radio paging system. In this modification,
the paging terminal 2A-1 includes an input interface unit 26 which is
connected to receive a copy of the transmitted paging signal from the
output interface 23 for conversion from the coded format to a binary
paging signal for coupling to a second processor 27 to which the wide-
area memory 28, identical to memory 24 of Fig. 1, is connected. On
receiving the binary paging signal from interface 26, processor 27
determines whether the pager addressed by the paging signal is
registered to wide-area paging service by reading data from memory 28.
If the addressed pager is registered to wide-area paging service,
processor 27 reads the telephone numbers of the registered pager from
wide-area memory 28. An outgoing interface unit 29 is connected to the
processor 27 to produce and transmit outgoing calling signals in sequence
to the r.etwork 1 in response to the telephone numbers read from the
memory 28.

In the previous embodiments, the outgoing calling signal is
transmitted to the public switched telephone network 1. If a paging

system is provided by a common carrier which does not own the network
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1 and wide-area paging service is to be extended only to an adjacent
paging area, embodiments shown in Figs. 3 and 4 can be used to
advantage.

In the embodiment of Fig. 3, ¢::ly two adjacent paging terminals
are shown and parts corresponding to those in Fig. 1 are marked with the
same numerals. An outgoing calling signal which is to be sent from
paging terminal 2B-1 to adjacent terminal 2-2 is derived in the same
manner as in the embodiment of Fig. 1 using information stored in wide-
area memory 24. This calling signal is directly transmitted from interface
25 to interface 20 of adjacent paging terminal 2-2 through a transmission
line 26. This signal is treated by the processor 21 of terminal 2-2 in the
same manner as it treats the incoming calling signal from the network 1.
As a result, the copy of the paging signal from terminal 2-2 is converted to
a unique paging signal for transmission to transmitters 3-2.

Additionally, a copy of a paging signal transmitted from paging
terminal 2-2 to transmitters 3-2 is received through a transmission line 27
by an input interface unit 28 of paging terminal 2B-1 and applied to the
processor 21. On receiving it, processor 21 of terminal 2B-1 converts the
received paging signal to a signal which is unique to the home area of
paging terminal 2B-1 using information stored in the home-area memory
22, and applies it to interface 23 for transmission to transmitters 3-1.

In the embodiment of Fig. 4, the wide area service of the present
invention is advantageously incorporated as add-on units to existing
paging terminals. Two paging terminals 2C-1 and 2-2 are connected to
the PSTN 1. Each of the paging terminals 2C-1 and 2-2 includes an
incoming interface unit 40 for receiving from the network 7 an incoming
calling signal. A processor 41 receives the incoming calling signal via
interface 40 and determines if the addressed pager belongs to the home
service area by reading data from a home-area memory 42. If it s,

processor 41 reads a corresponding unique binary paging signal from the
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home-area memory 42. The paging signal is then applied to an output
interface unit 43 where it is encoded into the BCH code format and
transmitted to the transmitters 3-1.

Paging terminal 2C-1 further includes an input interface unit 44
connected to receive a copy of the transmitted paging signal from the
output interface 43 of paging terminal 2C-1 for conversion from the coded
format to a binary paging signal. Interface 44 is further connected by a
transmission line 60 to the interface unit 43 of paging terminal 2-2 for
conversion to a binary paging signal. A paging signal converted by
interface unit 44 is coupled to a second processor 45 to which the wide-
area memory 46, identical to memory 24 of Fig. 1, is connected. On
receiving the binary paging signal from interface 44, processor 45
determines whether a destination pager is registered to wide-area paging
service. If it is, processor 45 reads the telephone numbers of the
registered pager from memory 46. A first outgoing interface unit 47 is
connected between processor 45 and the interface 40 of paging terminal
2C-1. Interface 47 applies the outgoing calling signals which were
converted from the paging signal from adjacent paging terminal 2-2 to
interface 40 of terminal 2C-1. A second outgoing interface unit 48 is
provided having its input connected to processor 45 and its output
connected via a transmission line 61 to the interface 40 of terminal 2-2 for
transmitting the outgoing calling signals derived from the paging signal
supplied from the interface 43 of terminal 2C-1 to the interface 40 of
adjacent paging terminal 2-2,

On receiving a calling signal from adjacent paging terminal at the
interface unit 40 of each paging terminal, each processor 41 treats it as if it
were an incoming signal from the network 1 by converting it to a unique

binary paging signal for coupling to the corresponding interface unit 43.
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The claims defining the invention are as follows:

1. A wide-area paging system comprising:

a plurality of paging terminals connected to a switched telecommunications
network, each of said paging terminals covering a home service area and comprising:

a plurality of transmitters for broadcasting signals in the home service area;

a home area memory for storing telephone numbers of pagers registered to
home area service;

processor means connected to the network for receiving a page therefrom and
further connected to th¢ home area memory for determining whether a destination pager
identified by the page is registered to the home area service, reading a telephone
number from the home area memory identified by the page if said destination pager is
determined to be registered to the home area service, producing, from the read
telephone number, a paging signal unique to the home service area, and supplying the
paging signal to said transmitters;

at least one of said paging terminals further comprising:

a wide area memory for storing telephone numbers of pagers registered to
wide area service,

the processor means of the least one paging terminal is further connected to the
wide area memory for additionally determining whether a destination pager identified
by the page is further registered to the wide area service, reading a telephone number
from the wide area memory identified by the page if said destination pager is
additionally determined to be registered to the wide area service, producing, from the
read telephone number, a paging signal unique to the wide area service, and supplying
the paging signal to another paging terminal directly or by way of said network.

2. A wide-area paging system as claimed in claim !, wherein said at least
one paging terminal includes receives a copy of a paging signal from anoiher paging
terminal, and wherein said processor means of said at least one paging terminal
converts the received copy of the paging signal to a paging signal unique to the home
service area of said at least one paging terminal and applying the converted paging
signal to the transmitters.

3. A wide-area paging system comprising a plurality of paging terminals
connected to a switched communication network, each of said paging terminals
covering a home service area and comprising first converter means for converting an
incoming calling signal received from the network to a paging signal unique to the
home service area and means for transmitting the paging signal to a plurality of
transmitters located in said home service area,

at least one of said paging terminals comprising:

IN:\Iibk}00391:8FD
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a memory for storing telephone numbers of pagers registered to wide-area
paging service;

means for receiving a copy of the paging signal transmitted to said transmitters
from the transmitting means;

second converter means for determining whether a destination pager paged by
said transmitted paging signal is registered to the wide-area paging service, reading a
telephone number from the memory in accordance with the received copy of the
transmitted paging signal if said destination pager is determined to be registered to the
wide-area paging service, and deriving an outgoing calling signal from the read
telephone number; and

means for transmitting the outgoing calling signal to another paging terminal
directly or by way of said network.

4, A wide-area paging system as claimed in claim 3, wherein said first
converter means includes means for determining whether a pager addressed by the
received incoming calling signal belongs to the home service area of the paging
terminal and converting the calling signal to said paging signal if said pager is
determined as belonging to the home service area.

5. A wide-area paging system comprising first and second paging
terminals connected to a switched communication network, each of said paging
terminals covering a home service area and comprising:

first interface means for receiving an incoming calling signal from the
network;

first converter means for converting the incoming calling signal received by the
first interface means to a paging signal unique to the home service area;

second interface means for transmitting the paging signal to a plurality of
transmitters located in said home service area,

the first paging terminal including:

a memory for storing telephone numbers of pagers registered to wide-area
paging service;

third interface means for receiving a copy of the paging signal from the second
interface means of the first paging terminal;

second converter means for determining whether a destination pager paged by
the paging signal transmitted from the first paging terminal is registered to the wide-
area paging service, reading a telephone number from the memory in accordance with a
copy of the paging signal from the third interface means if said destination pager is
determined to be registered to the wide-area paging service, and deriving an outgoing
calling signal from the read telephone number if said destination pager is located in the

IN:\libk]00381:BFD
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fourth interface means for transmitting the outgoing calling signal to said first
interface means of the second paging terminal.

6. A wide-area paging system as claimed in claim 5, wherein said third
interface means further receives a copy of the paging signal from the second interface
means of the second paging terminal, and said second converter means further derives a
second outgoing calling signal from the read telephone number if said destination pager
is located in the home area of the second paging terminal, and wherein said fourth
interface means includes means for transmitting the second outgoing calling signal to
said first interface means of the first paging terminal.

7. A wide-area paging system as claimed in claim 5, wherein said first
converter means includes means for determining whether a pager addressed by the
received incoming calling signal belongs to the home service area of the paging
terminal and converting the calling signal to said paging signal if said pager is
determined as belonging to the home service area.

8. A wide-area paging system substantially as herein described and as
shown in any one of Figs. 1, 2, 3 or 4,

DATED this First Day of April 1996
NEC Corporation
Patent Attorneys for the Applicant
SPRUSON & FERGUSON

IN:AIbK)00391:BFD




eeoe oo oo
.
.
.
L4 (3
®e oecee oo

LA X ]
L]
LX]

10

15

Paging System for Establishing Connections
Using Stored Wide-Area Telephone Numbers
ABSTRACT

In a wide-area paging system, each of paging terminals (2-N) connected to
a switched communication network (1) covers a home service area and
provides a conversion an incoming calling signal received from the
network (1) to a paging signal unique to the home service area and
transmits the paging signal to radio transmitters (3-N) located in the
home service area. One of the paging terminals (2A-1) includes a memory
(24) for storing telephone numbers of pagers registered to wide-area
paging service, and determines whether a destination pager paged by the
transmitted paging signal is registered to the wide-area paging service,
and reads a telephone number from the memory (28) in accordance with the
incoming calling signal from the network (1) if the pager is entitled to
the wide-area paging service. An outgoing calling signal is derived from
the read telephone number and transmitted to another paging terminal
(2-N) directly or by way of the network.

Figure 1.
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FIG. 3
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FIG, 4
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