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(87) Claim
1. Communications system including:

means for generating a succession of time message signals and
including timing means for determining the real time of receipt of each time
message signal,

a central station having means for transmitting said time message
signals;

at least a first receiver for receiving said time message signals;

wherein

each said time message signal is representative of the real time of receipt
by said first receiver of a preceding time message signai,
and in that said first receiver includes:

clock means for providing said first receiver with an internal time signal;

means for resetting said clock means upon the receipt of a first time
message signal; and

means for adding to the current contents of said clock means, upon
receipt of a subsequent time message signal, the real time indicated by said

2\ subsequent time message signal.
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TIME 1 N A UNZC N
SYSTEM, A COMMUNICATIONS SYSTEM AND 2 RECEIVER
FOR USE IN SUCH A SYS"

The present invention relates to communications
systems comprising means for generating a succession of
time message signals, a central station having means for
transmitting said time message signals, at least a first
receiver for receiving said time message signals and
timing means for determining the real time of receipt by
said receiver of each time message signal. The invention
also relates to a receiver for use in such a
communications system. The invention is suitable for use
in portable paging devices and it will be convenient to
hereinafter disclose the invention in relation te that
exemplary application. It is to be appreciated, however,
that the invention is not limited to this application.

The use of 'real time" in the description is intended
to mean the actual time of day with respect to an absolute
time reference, such as Greenwich Mean Time, as opposed to
timing information provided by the clock circuit of a
computer or other internal timing source.

United States patent application 5 241 305 discloses
a digital pager which is operable in accordance with the
radiopaging standard known in the field as POCSAG. In
order for a user to be able to review chronologically
messages sent from a central station and stored in a
memory of his pager, each message is stamped with the date
and time of receipt. To this end, each pager includes an
internal clock which is periodically updated by means of
date and time messages transmitted from the central
station. Signals from this internal clock can also be used
to display the local time of day to the user, for example,
by setting the hands of a watch associated with the pager
to the appropriate time.

1f the time messages could be transmitted at the
exact time coded in each message, the internal cleck of a



pager could be set directly from the message signal
transmitted. However, the actual time of broadcast of a
time message often varies by up te fifteen minutes from
the time of transmission coded in the message.

In order to correct any errors in the pager internal
clock, the communication system disclosed in United States
patent no. 5 241 305 transmits with each time message
signal an indication of the error in the previously
transmitted time message signal, that is the delay in its
transmission. Thus, the internal clock of the pager is set
on the basis of knowing the previous time message signal,
the correction representative of the difference between
the time indicated in the previous time message signal and
the time of its actual reception, and knowing the time
difference, as measured by the pager internal clock,
between the times of receipt of the previous and of the
current time message sighals. Whilst this known technique
for setting the internal clock of the pager is accurate,
it nevertheless requires the transmission of an erroxr
signal within each transmitted time message signal.

According to the POCSAG standard, a synchronisation
code word (SCW) is periodically transmitted, followed by
eight frames, called a batch, containing the information
to be transmitted. Each frame is made up of two 32-bit
code words. The information is transmitted in ASCII
format. Typically, a time message according to the
communications system disclosed in United States patent
no. 5 241 305 comprises time, date and error message
information and includes as many as 27 characters. In
addition, the address code word (ACW) of the pager in
question must be transmitted, this being generally five
characters long.

As five characters can be transmitted in each code
wotrd, ¢this prior art paging system requires the
transmission of a time message signal more than gix code
words long. This equates to approximately 200 bits of
information which must be transmitted. The transmission of



this information results in a reduction of broadcast time
available to the central station for the transmission of
messages, other than time messages, to pagers in the
network.

cuch a loss of broadcast time is undesirable as it
1imits the time available within which information can be
transmitted to users and thus delays the reception of
information by these users. The disadvantages of this
system become particularly pronounced when large amounts
of information need to be transmitted from the one central
station to the pagers of many remote usSers.

2n aim of the present invention is to provide a
communications system and associated receiver which
ameliorates or overcomes the disadvantages of existing
communications systems and associated receéivers.

A further aim of the present invention is to provide
a communications system which is simpler and more
efficient than prior art communications systems and
associated receivers.

vet another aim of the invention is to provide a
communications system and associated receiver which
reduces the lost transmission time of existing
communications systems and receivers, whilst at least
maintaining the time-keeping precision of such
communications systems.

According to one aspect of the present dinvention,
there is provided a communications system comprising means
for generating a succession of time message signals, a
central station having means for transmitting said time
message signals, at jeast a first receiver for receiving
said time message signals, and timing means for
determining the real time of receipt of each time message
signal, characterised in that each said time message
signal is representative of the real time of receipt by
said first receiver of a preceding time message signal,
and in that said first receiver comprises, clock means for
providing said first receiver with an internal time



signal, means for resetting said clock means upon the
receipt of a first time message signal, and means for
advancing said clock means, upon receipt of a subsequent
time message signal, by the real time indicated by said
subsequent time message signal.

Another aspect of the present invention provides a
receiver for use in a communication system in which a
succession of time messages are transmitted by a central
station, characterised in that said receiver comprises
means for receiving said time message signals, clock means
for providing said receiver with an internal time signal,
means for resetting said clock means upon receipt of a
first time message $ignal, and means for advancing said
clock means, upon receipt of a subsequent time message, by
the real time indicated by said subsequent time message
signal.

Time message information may therefore be transmitted
by the central statien to remote pagers without the
inclusion of an error signal in each transmitted time
message signal. The number of bits which must be
transmitted in order to set the time of each pager, as
well as the air-time lost during the transmission of this
information, is therefore minimised

The following description refers in more detail to
the various features of the paging device of the present
jnvention. In order to facilitate an understanding of the
jinvention, reference is made in the description to the
accompanying drawings which illustrate an embodiment of
the communications system and receiver. It is to be
understood that the communications system and receiver of
the present invention are not limited to the embodiment as
iilustrated in the drawings.

tn the drawings:

Figure 1 is a schematic diagram of one embodiment of
the communications system. according to the present

invention;



Figure 2 is a representation of the transmission
szones of another embodiment of the communications system
according to the present invention;

Figures 3A and 3b are diagrams of the POCSAG signal
format;

Figure 4 is a schematic block diagram of a pager for
use with the communications system of figure 1;

Figure 5 is a timing diagram of the operation of the
pager of figure 4; and

Figure 6 is a flow diagram of the operation of the
pager of figure 4.

Referring now to figure 1 of the drawings, there is
shown an example of the communications system 1 comprising
a central station 2 which is equipped with a transmitter 3
and a controller 4. This latter includes means for
formatting signals to be transmitted. The signals may
include pager identification codes and message data such
as time and date informatiegm.

One or more paging ¥eceivers, oOr pagers, may be
provided in a communications system accoxrding to the
present invention, however only one such pager, indicated
by the reference numeral 5, is shown in figure 1. The
pager 1 includes a radio receiver 6 tuned to the freguency
of the transmitter 3 and a comtgaller 7 which controls the
energisation of the radio regsiver 6, the date and time
stamping of received message signals and the energisation
of an alerting device, such as an acoustic transducer, in
the event of the controller 7 identifying the pager's
jdentification code in a transmitted message.

The communications system 1 also includes a message
generator/receiver 8 comprising a first radio receiver 9
tuned to the frequency of the transmitter 3, a zone-code
generation circuit 10, a further radio receiver 11 and a
message geneérating circuit 12. The radio receiver 11 is
tuned to the fregquency of a transmitter (not shown)
generating real-time messages, such - as the
Langwellensenders DCF 47 transmitter in Mainflingen,



Germany. Alternatively, the radio receiver 11 may be
replaced by a real-time clock or other time reference. The
message generating circuit 12 periodically generates
message signals comprising information from the radio
receivers 9 and 11 and the zone-code generation circuit
10. These message signals are sent to the central station
2 for transmission to the pager 5.

The communications system of the invention may also
comprise a plurality of central stations, each located at
the centre of a different zone of transmission within a
certain geographical area. Switzerland, for example,
comprises five such transmission zones which collectively
ensue that a pager is able to receive message information
practically anywhere within the country. Figure 2
jillustrates a geographic area 13 as it might be divided
into transmission zones such as 21, 22, ..., ZN, having a
typical region of overlapping coverage as denoted by zone
24. Other zones may exist within the geographic area 13
but are not shown. For the sake of clarity, only the zones
71, 22 and ZN are represented- in figure Z.

Each of ‘the three zones 21, Z2 and 2ZN shown in figure
2 have associated therewith a central station and message
generator/receiver, such as the central station 2 and the
message generator/receiver 8 shown in figure 1. The
transmitter Txi; of the central station associated with the
zone Z1 has a coverage area within the circle 14, the
transmitter Ty of the central station associated with the
zone %Z2 has a coverage area within the circle 15, and so
on all the way up to the transmitter Txy of the central
atation associated with the zone ZN which has a coverage
area within the circle 16. The zone-code generating
circuit 10 shown in figure 1 creates a code representative
of the particular zone within which the central station 2
is located for inclusion in the message signal generated
by the message generating circuit 12.

The format of the transmitted message signals is CCIR
Radiopaging Code No.l, otherwise known by persons in the



paging field as POCSAG. This format will now be briefly
explained with reference to figures 3A and 3B. The
transmissions from the central station 2 each comprise a
series of bursts, each burst comprising a preamble 20 of
576 bits which enables the pager 5 to achieve bit
synchronisation, followed by batches 21, 22, 23, etc. of
codewords formed by pager identification codes and data
messages. The first codeword is a synchronisation cedeword
24 which is used by a pager to achieve and maintain
synchronisation. The remaining sixteen codewords are
paired and each of the eight pairs is termed a frame, i.e.
frames F1 to F8. Each pager is assigned to a particular
frame which means that, if necessary its pager
jdentification code, will be transmitted in that frame
only. The pager must therefore energise its radio receiver
firstly to be able to receive the synchronisation codeword
24 and secondly for the duration of its assigned frame.

Data messages comprise an address codeword plus one
or more message codewords. The transmission of date and
time messages may occur at regular intervals, for example,
once every two minutes, once every certain number of
batches, or once every burst. In practice, the repetition
of the transmission of such date and time messages may
vary from between once-a-minute to once-every-hour
depending on the characteristics of the network associated
with each central station. In the case of the first of
these examples, date, time and =zone information is
generated once every two minutes by the message generating
circuit 12 and sent to the central station 2 for
formatting and transmission via the transmitter 3 as a
series of 4-bit hexadecimal characters. The transmitted
information may have the form of hour, minute, second,
zone, day, month and year, such as 12 hours, 15 minutes,
15 geconds, zone 3, 29 December 18594. The message signal
generated by the message generating circuit 12 may thus be
the 4-bit hexadecimal equivalent of :



12 15_35_03_29_12_94,

where the symbol "_" represents a character separator.

More particularly, the first code word in the frame
assigned to the pager 5 includes function bits indicative
of the fact that the following code words either contain
date, time and zone information or that they do not. A
paging receiver wishing to receive such a message signal
is programmed to energise its radio receiver in oxrder to
check if this c¢ode-word contains date, time and zone
information, and if so, to remain energised for these
frames.

Referring to figure 4, the pager 5 comprises the
radio receiver 6 and the controller 7 shown in figure 1.
The pager 5 further comprises a decoder 30 connected
between the output of the receiver 6 and an imput to the
controller 7. The decoder 30 accepts any signal received
during the periods when the receiver is energised and
sends each codeword of the signal to the controller 7.

This latter firstly checks whether the address
codeword correspornds to one of the identification codes
stored within the controller's memory. If there 1is
correspondence, the controller 7 causes an alert device 31
to be energised. If the received signal comprises data
message codewords, the controller 7 stores these together
with a date and time stamp in a RAM 32. In response to a
user command via a keypad 33 or other user input device,
the controller 7 causes the contents of the RAM 32 to be
read out and supplied to a data display device 34. In
addition, the pager 5 also includes means 35 for
displaying the current time~of-day comprising a motor
controller 36, a motor 37 for driving a display device 38,
such as the hour and minute hand of a watch dial.

A timing stage 39 is connected to the controller 7
and provides an internal time signal to the controller 7
so that it can carry out various operations, including,
for example, t;ﬁe display of the current time-of=day to the



user via the time display means 35. The timing stage 39
includes a counter 40 and an oscillator 41 for providing
timing pulses to the counter 40. When the pager 5 is
firstly energised, the contents of the counter 40 do not
correspond to the current time-of-day. Referring now to
figure 5, upon receipt of a first time message signal
(Time-MSG x), the controller 7 sends a signal at an output
7a to reset the contents of the counter 40 to zero.
Thereafter, the contents of the counter 7 increases at a
rate set by the oscillator 41.

Upon receipt of a subsequent time message signal
(Time-MSG x+1) at a time T1 after the receipt of the first
time message signal, the controller 7 firstly verifies
that this subsequent time message signal contains the same
zone code as does the previous time message signal. If
this is the case, the c¢ontroller stores the year, month,
day, zone and time information in a RAM 42. The inclusion
of a code identifying the zone from which the time message
signal was transmitted enables the controller 7 to assure
that the first and subsequent time message signals have
been transmitted by the same central station.

In this way, the time information contained in the
second time message signal relates to the first time
message signal, rather than to a time message signal
detected by a pager but transmitted by another central
station within the communications system. This will be
notably the case if the pager 5 is used in an area in
which two or more transmission zones overlap, as is shown
in figure 2 by the zone Z4. Prior art conmmunications
systems, such as that disclosed in US Patent No. 5 241
305, are incapable of distinguishing between time message
signals transmitted by different c¢entral stations
therewithin. Accordingly, the time message signals of such
a prior art communications system cannot be used to
accurately set the internal clock of a pager operating in
such a communications system when the pager is used in a
region of overlapping zones i.e. zone 74 of figure 2.
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The controller 7 then supplies the counter 40 with
the value of the time information and, upon sending a
signal from its output 7b, causes the time information
value to be added to the contents of the counter 40. As
will be explained shortly, this series of operations has
the effect of setting the contents of the counter 40 to a
value representative of the current time-of-day.

Referring once again to figure 1, a time message
signal is generateéd by the message generating circuit 12
and is supplied to the controller 4 of the central station
2. The controller 4 adapts the signal to an appropriate
format and stores it temperarily in readiness for
transmission by the transmitter 3 at the required momént,
that is, in the assigned frame of a message signal and
when the transmitter 2 is not ocecupied with the
transmission of other message signals. The date and time
signal is received by those pagers adapted to receive
these signals. However, due to the fact that the actual
time of broadcast of a time message differs from the time
information coded in the message, the counter 40 of the
pager 5 can not be set directly from this information.

The manner in which thé counter 40 of the pager 5 is
set so as to indicate the current time-of-day will be now
explained with reference to figures 5 and 6. At a time tg,
the pager 5 is not energised and the contents of the
counter 40 are zero. Under these conditions, the internal
time, as represented by the contents of the counter 40, is
invalid. At a time tj, the pager 5 is switched on by its
user and the pager 5 passes inte a state whereby the
updating of the contents of the counter 40 is enabled.

As seen in figure 6, the timing means 8 periodically
receives time messagé signals from the central station 2
and generates time message signals for transmission by the
central station 2. When, at the step Sl1, a time message
signal is generated, the current time-of-day_ as received
by the transmitter 1l is included in that time message.
This time message (Time-MSG x} is sent to the central
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station 2 and transmitted, after a certain delay, by the
transmitter 3 at a time tz. In response to the detection
of this time message signal, the controller 7 of the pager
5 resets the counter 40 to zero.

At the step S2, the timing means 8 detects whether or
not the time message signal last generated has been
received by the receiver 9. If this time message signal
has been received and, at step 83, it is decided that more
than two minutes have passed since the reception of the
last time message signal from the central station, the
timing means 8 generates, at step S4., a new time message
signal (Time-MSG x+1) The time information in this time
message signal corresponds to the current time-of-day from
the receiver 11, when the previous time message signal was
received.

After a certain delay, this time message signal is
transiiitted by the transmitter 3 and detected, at a time
t3, by the pager 5. The controller 7 stores the time
information in this second time message signal in the RAM
42 and then adds a value representative of this
information to the contents of the counter 40, After this
operation, the contents of the. counter 40 are
répresentative of the value (Time-MSG x+1) + T1 and hence
of the current time-of-day.

By way of example, a time message signal containing
the time information 12:00:00 may be generated by the
timing means 8 (this time information being the time of
receipt of the previously transmitted time message
signal}, but may not be transmitted by the transmitter 2
until 12:03:01. wrje detection of this time message signal
causes the counter 40 to be reset to zero, but due to the
pulse from the oscillator 41, it continues counting at a
real-time rate.

Having detected this first time message, the timing
means 8 gernerates & subsequent time message signal,
containing the time information 12:03:01. This time
message signal may not pe transmitted until 12:07:35.
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Wwhen this subsequent time message signal is detected
by the receiver 6, the contents of the counter 40 are
representative of the time 00:04:34, that is, the
difference in time between the detection of the first time
message signal at 12:03:01 and the detection of the second
time message signal at 12:07:35. At this moment, the
controller 7 adds a value corresponding to 12:03:01, that
is, the time information contained in the time message
signal transmitted at the time 12:07:35, to the contents
of the counter 40. The coatents of the counter 40 thus
have value corresponding to the time 12:07:35. In other
words, the counter 40 has been set to the current time-of-
day in a simple and efficient manner that does not require
the transmission of an error signal. The number of
characters which must- be transmitted by the central
station 2 with each time message signal is therefore less
than in existing communications systems and results in a
reduction in the air-time less due to this transmission.

Finally, it is to be understood that wvarious
modifications and/or additions may .be made to the
communications system and receiver without departing from
the ambit of the present invention as defirned in the
claims appended hereto. For example, a further reduction
in the air-time loss x;iay be had in eliminating the
character separaters from each time message signal
transmitted by each central station in the communications
system.

WHilst the invention has been described in relation
to the POCSAG format of transmitting message signals, it
ig to be appreciated that any other appropriate format,
such as GOLAY, may also be used therewith.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Communications system including:
means for generating a succession of time message signals and

including timing means for determining the real time of receipt of each time
message signal,

a central station having means for transmitting said time message
signals;

at least a first receiver for receiving said time message signals;

wherein

each said time message signal is representative of the real time of receipt
by said first receiver of a preceding time message signal,
and in that said first receiver includes:

clock means for providing said first receiver with an internal time signal,

means for resetting said clock means upon the receipt of a first time
message signal; and

means for adding 1o the current contents of said clock means, upon
receipt of a subsequent time message signal, the real time .indicated by said

subsequent time message signal.

2. Communications system according to claim 1, wherein
said clock means includes:
a counter having an output for providing said internal time signal; and
means for incrementing the contents of said counter so that the contents

of the counter represents a time interval.

3. Communications system according to claim 2, wherein

said means for advancing said clock means includes:

means for adding a value representative of the real time indicated by said
subsequent time message signal to the contents of said counter.

Communications system according to any one of the preceding claims,
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wherein
said timing means include:
a second receiver for receiving said time message signals; and
means for determining the real time of receipt of each time message

signal by said second receiver.

5. Communications system according to claim 4, wherein
said means for determining the real time of receipt of each time message signal

include a real time clock.

Rk 6. Communications system according to claim 4, wherein

..- said means for determining the real time of receipt of each time message signal
‘ inciude a third receiver for receiving real-time messages.

7
. 7. Communications system according to any one of the preceding claims,
i:f::: wherein
Wi said timing means include:

means for generating a zone-code for inclusion in said time message
signals, said zone-code being indicative of the transmission coverage area of

said central station.

g  Communications system according to claim 7, wherein
said first receiver includes:
means for assuring that said first and said subsequent time-message

signals include the same zone-code.

9. Receiver for use in a communications system in which a succession of
time message signals are transmitted by a central station, wherein said receiver
includes:

means for receiving said time message signals;

clock means for providing said first receiver with an interal time signal;
means for resetting said clock means upon the receipt of a first time
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message signal; and
means for adding to the current contents of said clock means, ugon
receipt of a subsequent time message signal, the real time indicated by said

subsequent time message signal.

10.  Receiver according to claim 9, wherein

said clock means includes:
a counter having an output for providing said internal time signal; and
means for incrementing the contents of said counter so that the contents

of the counter represents a time interval.

11.  Receiver according to claim 10, wherein
said means for advancing said clock means includes:
means for adding a value representative of the real time indicated by said

subsequent time message signal to the contents of said counter.

12. Receiver as claimed in any one of claims 9 to 11, wherein said time
message signals include a zone-c¢ode indicative of the transmission coverage
area of said central station, wherein said receiver further includes:

means for assuring that said first and said subsequent time-message
signals include the same zone-code.

DATED this 9th day of April 1998

, FABRIQUES D’EBAUCHE
WATERMARK PATENT & TRADEMARK
ATTORNEYS 7
290 BURWOOD ROAD

HAWTHORN VICTORIA 3122
AUSTRALIA




1/6

Fig.1

' 1 10
| { {
‘ - Ry 10
: 1TimeRef.} }{oago°°

X
POCSAG
T 3 Y
Tx
- MSG_Generator N 8
' )

T

12



2/6

Fig.2




3/6

/

T NZ<Wwn

| —— | —— sy g g
M F2 F3 FL F5 F6 F1 F8

24



L ] - 3
W) e ev e 00
oooooo

Fig. 4

9/%



Fig.5

Pager POWER

5/6

{ Time-MSGx |

l Time -MSG xe1 |

- annn .

Time-RICenable

Internal Counter:

Bl LR — X TR
[

T

Internal Time

invalid |

!

“Internal Time[MSGx1]+ T1“

|

\

valid

Time




6/6

Fig.6

INIT

l

Send actual time (Ryy) as Time-MSG tonetwork ——— 51

_ Was the last send Time- MSG received (Ryy)7?

| —53

Have 2mins already elapsed
since lost Time-MSG transmission?

Send the arrival time of the last TIME -MSG
as new TIME -MSG to network (Tyy)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

