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Description

FIELD OF THE INVENTION

This invention reolates to paging systems, and
more particularly, to paging systems providing
voice acknowledgment responses.

BACKGROUND OF THE INVENTION

Paging systems have been widely used for
contacting paging users who are out of their office
or otherwise not immediately accessible. Various
message formats have been used in these systems
to convey the messages from a caller to the paging
user. Of these, voice paging has been widely used
because a voice message provided the most com-
plete information to the paging user, however, at
the expense of a significant amount of air time.
Tone only systems sclved this air time problem by
only alerting the paging user at the expense of
providing only limited message information, such
as "call your office” or call home". More recently,
numeric paging systems have provided increased
information capability by transmitting a telephone
number, such as "305-123-7787", which was dis-
played on the pager identifying the caller, while
alphanumeric paging systems provided the capabil-
ity of transmitting complete messages, such as
"Call Joe at 305-123-7787" which was displayed
on the receiver.

While prior paging systems have provided the
paging user with the ability to select a message
format suitable for his paging needs, the caller was
not provided with a confirmation as to whether or
not the page was received, especially when the
paging user incurred considerable time to respond,
as would often happen when the paging user was
away from a telephone. One approach to solving
the problem of confirming the paging user had
roceived the message was to provide a real time
voice talk back system. Such a system allowed the
paging user to immediately respond with a voice
message upon completion of receiving the mes-
sage. The caller immediately knew the message
was received, and if a rasponss was not received,
it was due either to the paging user being out of
range, the pager being turned off, or the paging
user being unable to immediately respond. In a
system as described, once the paging user was
able to talk back to the caller, the two were able to
carry out a short two-way conversation. While both
the paging user and the caller benefited from such
real time tatk back systems, it was generally at the
expense of air time, the time to send the message,
the time to deliver the response, and the time for
any subsequent conversations. Since message
throughput is a key factor in paging systems, such
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real time talk back systems were not widely pro-
moted.

An alternative acknowledgment system, not re-
quiring a voice response as in the talk back sys-
tem, had been proposed in granted US Patent No.
US-A-4,172,969 entitted "Real Time Absentee
Telephone and Radiant Wave Signalling System”
which provided an acknowledge transmitter en-
abled by the paging user when a switch was ac-
tuated after receipt of the message. The transmit-
ted acknowledge signal, when received at the pag-
ing terminal, initiated a canned voice response
from the terminal to the caller indicating the mes-
sage was received and understood. An immediate
response to the message was necessary by the
paging user if system throughput was to be main-
tained and only a limited number of canned re-
sponses were provided within the terminal.

Neither system described took into account the
problems presented by dynamically varying sys-
tem loading, and as a consequence, throughput
was sacrificed for the capability to provide acknowi-
edgement.

Summary of the Invention

In accordance with the present invention there
is provided paging system comprising page trans-
mission means responsive t0 a message origina-
tion device, for transmitting selective call paging
signals and messages, and further characterised
by: means for generating query signals delayed at
least a minimum predetermined time period from
the corresponding paging signals, said generating
means coupled to said page transmission means
for transmitting said query signals; a plurality of
portable selective call transceivers responsive to
the selective call paging signals for receiving the
messages, said portable transcsivers further having
means for enabling the generating and transmitting
of response signals in response to said transmitted
query signals being recelved; receiver means ca-
pable of receiving said transmitted response sig-
nals from said portable transceivers; and means,
responsive to said receiver means, for contacting
said message origination device to deliver said
received response signals.

In a preferred embodiment, the page transmis-
sion means comprises: a terminal, responsive to
the message origination device for formatting the
selective call paging signals and messages, said
terminal further being responsive to said receiver
means for contacting said message origination de-
vice to deliver said received response signals; and
a transmitter for transmitting the selective call pag-
ing signals and messages to the portable tran-
sceivars. The transmitter may transmit the selective
call paging signals and messages on a first fre-
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quency channel and said portable transceiver
transmits said query signal on a second frequency
channel.

In the preferred embodiment, the portable tran-
sceiver further comprises: means responsive to the
selective call paging signals for enabling the gen-
erating of response signals; and first memory
means for storing said response signals. The re-
coeiver means may comprise: one or more receivers
for receiving the transmitted response signals; and
receiver voting means coupled to said receivers
and to the terminal for selecting the one receiver
having the highest response signal output level.

In a further aspect of the present invention,
thers is provided a method for delivering a re-
sponse signal to a message origination device, the
response signal being transmitted by a portable
transceiver after receiving a transmitted selective
call paging signal and a message from a page
transmission means, the method characterised by
the steps of: contacting the message origination
device; generating and fransmitting a query signal
by the page transmission means, the query signal
transmission delayed at least a minimum predeter-
mined time period from the transmission of the
selective call paging signal and message; receiving
the transmitted query signal by the portabls tran-
sceiver for effecting the generating and transmiiting
of the response signal; and receiving the response
signal transmitted from the portable transceiver by
a separate recaiver operatively coupled to the page
transmission means for effecting the delivery of the
response signal to the message origination device.

In a preferred method, the method further com-
prising the steps of: receiving the response signal
transmitted from the portable fransceiver; storing
the response signal in a first memory means; con-
tacting the message origination device; and re-
covering the stored response signal from the first
memory means for delivery to the message origi-
nation device.

The method may further comprise the steps of:
generating and storing the response signal in the
portable transceiver after receiving the message;
and recovering and transmitting the stored re-
sponse signal in response to receiving the query
signal. Furthermore, the method may additionally
comprise the steps of: monitoring the number of
selective call paging signals and messages being
input from message origination devices for trans-
mission in a predetermined time period; suspend-
ing the generating of the query signal when the
number exceeds a predetermined value; monitoring
the number for a predetermined time period; and
generating and transmitting the query signal when
the number is reduced or after the predetermined
time interval,
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In the preferred method, the method may sus-
pend the transmitting of the gquery signal upon
failing to contact the message origination device;
wait a predstermined time period before attempting
to recontact the message origination device; and
generate and transmitting the query signal after
contacting the message origination device.

The present invention therefore advantageously
provides an acknowledge back paging system that
does not limit the response provided, an improved
voice acknowledge back paging system and a
voice acknowledge back paging system that does
not limit message throughput.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention which are be-
lieved to be novel are set forth with particularity in
the appended claims. The invention itself, together
with further objects and advantages thereof, may
be best understood by reference to the following
exemplary description when taken in conjunction
with the accompanying drawings, in the several
figures of which like reference numerals identify
identical elements, in which:

FIG. 1 shows a block diagram of the preferred

embodiment of the present invention.

FIG. 2 shows an example of a voice page trans-

mitted using a Golay Sequential Code paging
format.

FIGS. 3A-D show examples of four alternate
methods of operation of the preferred embodi-
ment of the present invention.

FIG. 4 shows a block diagram of a terminal for

implementing the preferred embodiment of the
present invention.

FIG. 5 shows a block diagram of the controller

used to implement the preferred embodiment of

the present invention.

FIG. 68 shows a block diagram of a portable

transceiver suitable for use in the preferred em-
bodiment of the present invention.

FIG. 7 shows a block diagram of the transmitter

receiver control.

DESCRIPTION OF THE PREFERRED EMBODI-
MENT

With respect to the figures in general, FIGS. 1
through 6 illustrate the preferred embodiment of
the present invention, namely a speak back paging
system. In particular, FIG. 1 illustrates a paging
system 10 capable of transmitting selective call
paging signals and messages. The messages origi-
nate from one or more message origination devices
12, such as telephones for voice or numeric mes-
sages, or data entry devices for alphanumeric mes-
sages. Messages are inputted into system 10 for




transmigsion to one or more pagers 18 through a
page transmission means 15 comprising paging
terminal 14 and transmitter 16. Paging terminal 14
receives the incoming messages, either voice or
data, and properly formats the messages with
pager addresses or selective call paging signals
corresponding to the pagers to be paged. The
selective call paging signals and messages are
generally placed in a queue prior to transmitting via
transmitter 16. While only a single transmitter is
shown in FIG. 1, it is well known in the art that
paging system 10 may comprise multiple transmit-
ters for transmitting the selective call paging sig-
nals and messages.

Unlike a conventional receive only pager, pager
18 is actually a portable transceiver having a trans-
mitter for storing and/or transmitting a response
message or signal after a messagse has been re-
ceived. It will also be appreciated by one of or-
dinary skill in the art that, unlike a conventional
transceiver, the portable transceiver transmitter Is
not directly activated by the paging user. The
transmitter is only enabled after receiving a query
signal, as will be described generated a minimum
predetermined time period after the corresponding
paging signal and message are transmitted. This
time period allows time for the paging user to
determine a response prior to actually having to
respond to the received message.

Paging system 10 includes one or more sys-
tem receivers 20 for receiving the response signals
generated from portable transceivers 18. The num-
bar of system receiver 20 utilized within the system
are determined by a number of factors, some of
which are: the power by which portable transceiver
transmits the response signal; the format of the
response signal, such as a voice or data response;
and the general coverage area to be encompassed
by the system. It will be appreciated by one of
ordinary skill in the art that a plurality of tran-
sceivers may be used in place of individuai trans-
mitter 16 and system receivers 20, when a plurality
of transmitier/receiver sites are provided in the
system. When a plurality of receivers or trans-
ceivers are used within system 10, it will be appre-
ciated that only the response signal from the re-
ceiver providing the highest résponse signal output
level is selected by way of a receiver voting means
17 (shown in FIG. 7). One such system is disclosed
in U.S. Patent No. US-A-4,013,962 entitled "lm-
proved Receiver Selecting {(Voting) System” to Be-
seke et al., assigned to the assignee of the present
invention and which is incorporated herein by refer-
ence. The received response signal from the se-
lected system receiver 20 is routed through termi-
nal 14 for delivery to the corresponding message
origination device 12 as will be described in detail
later. Consequently, the system provides the re-
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ceiver means whereby one or more receivers
coupled with the receiver voting means allows re-
ceiving the transmitted response signal.

There may be instances when the caller leaves
the message origination device 12 and is unable to
receive the response signal generated. In this in-
stance, if the caller has a pager 13, means are
provided in terminal 14 to selectively enable the
delivery of the response signal by the page trans-
mission means 15 directly to pager 13 rather than
to message origination device 12, as will be de-
scribed in more detail later.

As will be appreciated by one of ordinary skill
in the art, the coding format which is used in the
preferrad embodiment of the present invention is
not limited to any particular coding format. For
purposes of discussion, the Golay Sequential Code
or GSC code developed by Motorola and shown in
FIG. 2, is used to describe the operation of the
present invention. The GSC cods is especially suit-
ed for use in the paging system to be described,
because voice, tone only and data paging capabil-
ity is supported by the coding format. Further in-
formation on the GCS code may be found in "A
Guide to the Golay Sequential Code", bulletin num-
bsr R8-1-67A, published by Motorola, Inc. Attention
is again directed to FIG. 2 which illustrates the
format of the GSC code when used with voice
messages for pagers having battery saver opera-
tion,

The GSC signal includes a preamble 30 of
approximately 1.4 seconds duration, followed by a
start code 32, pager address 34, and an activation
code 36, each approximately .2 seconds in dura-
tion. Following receipt of activation code 38, the
pager responds with a two second audible alert 38,
alerting the paging user a voice message is to
foliow. A voice message 40 of approximately 10
seconds is then received, followed by a second
activation code 42 which is transmitted to suspend
further reception of other messages on the channel
on which the portable transceiver is operating. The
query signal may be transmitted in a fashion simi-
lar to that shown in FIG. 2, including the preamble,
start code and query code unique to the portable
transceiver previously paged, or if battery saving
operation is suspended in the pager while the
pager Is awaiting receipt of the query signal, only
the query code need be transmitted, thus saving a
considerable amount of air time.

Specific application of the GSC code format in
the preferred embodiment of the present invention
is illustrated in FIGS. 3A-D. For simplification of the
discussion, the message sequence described in
FIG. 2 will hereinafter be referred to as voice page
or message 50.

Reference is now directed to FIG. 3A illustrat-
ing the operation of one of the preferred embodi-
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ment of the present invention providing a speak
back response to a transmitted message. When the
message is a voice message, the paging user
receives voice message 50 as previously de-
scribed. A minimum predetermined time period 52
is established during which the pager user can
determine a response for the message recelived.
This time period is typically the time to transmit at
least one additional voice message, or approxi-
mately 10 seconds. It will be appreciated that this
time duration can be longer or shorter, depending
upon the signalling format employed without de-
parting from the spirit and scope of the present
invention. Prior to generating query signal 58, the
systomn contacts the caller 56. By allowing the
system to allow the caller to hang up after the
message was entered into the system, the incom-
ing lines are freed up for additional messages from
other callers to be entered into the system. After, a
query signal 58 is generated and transmitted. Que-
ry signal 58 is unique to each portable transceiver
18 in the system. A unique alert tone is generated
by portable transceiver 18 in response to decoding
query signal 58, indicating to the paging user that
the portable transceiver transmitter is being ac-
tivated together with the means for generating and
delivering a response to the received message.
The paging user's voice response, or response
signal 60, is transmitted by portable transceiver 18
and is received by one or more of the system
receivers 20 located within the system, and the
response signal 60 of the receiver providing the
best audio quality signal is delivered via terminal
14 to the previously contacted caller waiting on the
response.

In order to maintain system throughput as sys-
tem loading increases, as is often encountered
during the day, additional time interval 54 is pro-
vided. Time interval 54 allows one or more addi-
tional messages stored in queue to be transmitted
before query signal 58 is transmitted, thersby im-
proving system throughput.

In the system operation described in FIG. 3A,
the response signal 80 is transmitted by portable
transceiver 18 on the same frequency channel as
that on which portable transceiver 18 receiver op-
erates. The allowed response signal duration in the
preferred embodiment of the present invention is
therefore limited to a shorter time interval than
provided for the caller's voice message, such as &
seconds, so as to not substantially impact system
throughput. It will be appreciated by one of or-
dinary skill in the art that separate transmit and
raceive frequency channels can also be employed
without departing from the scope or spirit of the
present invention. When separate transmit and re-
ceive frequency channel are used, the response
signal duration can be at least as long as allocated
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to messages, or approximately 10 seconds, without
degrading the number of pagers and portabie tran-
sceivers that may receive an equivalent grade of
service as a system operating without the speak
back featurs. This is especially desirably when a
second frequency channel can be obtained for the
system.

In the preferred embodiment of the present
invention as illustrated in FIG. 3A, timse interval 56
which is provided to allow the system to contact
the caller prior to transmitting query signal 58,
serves an additional function. Should the caller who
originated the message be nonresponsive to this
call to initiate delivery of the response signal by the
system, transmission of the query signal 58 can be
suspended for a period of time, such as required
for the transmission of one or more additional mes-
sages, until the caller can be reached. When the
caller is successfully contacted, query signal 58 is
transmitted.

Reference is now directed to FIG. 3B, which
describes a second embodiment of the operation of
the present invention. In the second embodiment,
portable transceiver 18 is paged and receives voice
message 50. The paging user has time to consider
his response during time interval 52 and additional
time interval 54 as required by the system. Query
signal 58, used to enable the portable transceiver
transmitter, is then transmitted, allowing the re-
sponse signal to be generated and transmitted.
However, unlike the operation of the first embodi-
ment of the present invention, response signal 62
is received, digitized and stored within a memory
located in paging terminal 14. Paging terminal 14
then initiates contact with the caller 56, and when
contact with the caller is made, the stored re-
sponse signal 62 is delivered. By storing the re-
sponse signal, the paging user is queried for his
response at the earliest time after the original mes-
sage has been transmitted without the need for
having first contacted the caller to deliver the re-
sponse signal.

Reference is now directed to FIG. 3C which
shows a third embodiment of the operation of the
present invention. The paging user is paged and
receives voice message 50. The paging user then
has time to consider his response as previously
described. However, in this operational embodi-
ment of the present invention, the portable tran-
sceiver 18 provides the means to generate and
store the response signal during time interval 64
which is immediately after the voice message has
been received in a memory also included in the
portable transceiver 18. One method of digitizing
and storing voice messages in a paging receiver is
described in European Application No. 88109663.0
naming Bennett st al. as inventors, entitled "Digitiz-
ed Stored Voice Paging Receiver” and assigned to



the assignee of the present invention, which is
hereby incorporated by reference. It will be appre-
ciated by one of ordinary skill in the art that such a
receiver can be utilized to directly digitize and
store a voice message originated by the paging
user with suitable circuits coupled to a microphone.
The system automatically contacts the caller 56
prior to transmitting the query signal 58. After que-
ry signal 58 has been detected by the particular
portable transceiver, the digitized stored response
60 is converted back to an analog signal and is
transmitted by the portable transceiver transmitter
without the need to alert the paging user. It wili be
appreciated by one of ordinary skill in the art that a
unique alert signal may be generated after query
signal 58 is detected to inform the paging user the
stored response is being delivered.

Referance is now directed to FIG. 3D which
shows the fourth embodiment of the operation of
the present invention. The paging user is paged
and receives voice message 50. The paging user
then has time to consider his response as pre-
viously described. The paging user again gener-
ates and stores the response signal during time
interval 84 shortly after the voice message has
been recsived. The digitized form of the response
signal is stored in a memory within portable fran-
sceiver 18. Somstime thereafter, the system trans-
mits query signal 58, enabling the portable tran-
sceiver transmitter to transmit the analog form of
stored response signal 62. A unique alert signal
may be generated after query signal 58 is detected
to inform the paging user the stored response
signal is being transmitted. The response signal
received at terminal 14 is again digitized and
stored 62 within a memory 42 located in paging
terminal 14. Once the response signal has been
stored, paging terminal 14 initiates contact with the
caller 56, and when contact with the caller is made,
the stored response signal is dslivered.

In summary, four operational embodiments of
the present invention are described. In all cases,
after a message, such as a voice message, is
received, a predetermined minimum time interval is
generated before a query signal is generated. The
transmitted query signal, when received by the
portable transceiver, enablés delivery of a user
generated response signal, such as a voice mes-
sage. In one embodiment, when the query signal is
received, the paging user can immediately commu-
nicate a veice response to the caller who has been
contacted to receive the response. In a second
embodiment, the received response signal is
stored in the terminal prior to contacting the caller
to deliver the response. In a third embodiment, the
response signal is stored within the portable tran-
sceiver and is recalled for transmission when the
query signal is received. In a fourth embodiment,
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the response signal is stored in the portable tran-
sceiver prior to receipt of the query signal and then
the received response signal is stored within the
terminal. The caller is contacted to complete deliv-
ory of the response signal. While the response
signal transmitted has been described as a voice
message, it will be appreciated by one of ordinary
skill in the art, that the response signal can also be
a data message corresponding to any one of a
number of canned responses stored within portable
transceiver 18.

Reference is now directed to FIG. 4 which
shows a block diagram of terminal 14 employed in
the preferred embodiment of the present invention.
In general, operation of paging terminals are well
known to one of ordinary skill in the art, so only a
brief description of the operation is being provided.
One or more input ports 70 and 72 are connected
to the telephone system enabling a message origi-
nation device, such as a telephone, access to pag-
ing terminal 14. When a call is received by paging
terminal 14, an output is generated on digital input
bus 74 which is coupled to controller 76. Controller
76, through digital input bus 74, enables supervi-
sory tone generator 78 to generate an acknowledg-
ment tone which is coupled to first input port 70.
This tone is communicated to the caller through the
telephone circuit and indicates the paging terminal
is ready to accept the pager number of the poria-
ble transceiver to be paged. As is well known in the
art, the number of digits to be entered for the
pager number is dependent upon the number of
pagers operational within the system, such as three
digits for a 1000 pager system. The three digits,
antered as DTMF tones from a touch-tone tele-
phone, when received through first input port 70,
are processed by a DTMF to binary converter to
provide the digital data to be processed by control-
ler 76. Controller 76 checks the received pager
number with the subscriber list data base 80 to
determine the actual pager address code to be
transmitted to the selected portable transceiver.
Subscriber list data base 80 is generally a non-
volatile memory such as a hard disk or EEPROM
memory which may be periodically altered and
updated as required for the number of subscribers
on the system. Controller 76 through digital input
bus 74 again enables supervisory tone generator
78 to generate a second acknowledgment tone
indicating to the caller to enter the phone number
from his touch-tone telephone where the system
can reach the caller when delivery of the response
signal is required. Alternately, the caller may enter
his pager number by preceding the pager number
by a control character, such as the asterisk or
pound symbol from the teléphone touch tone pad,
in which case the received response signal would
be delivered to the caller's pager rather than the
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telephone. Controller 76 then initiates the genera-
tion of a third acknowledgment tone indicating to
the caller to speak the message, as in a voice
system. It will be appreciated by one of ordinary
skill in the art that voice leadthrough responses
may be generated in lieu of acknowledgment tones
directing the caller to enter the pager number,
telephone number and message.

The caller's message may be initially stored by
controller 76 directing the message through input
audio port 84 to voice storage module 82 when
other messages are currently being transmitted.
Controller 76, through digital output bus 86, en-
ables synthesizer 88 to generate the proper digital
sequence corresponding to the selected portable
transceiver to be paged. This digital sequence is
outputted to transmitter/receiver control 90 to be
sent to transmitter 16 for transmission. i the mes-
sage is stored in voice storage module 82, control-
lor 76 enables the message to be recovered
through digital input bus 74. The message is rout-
ed through controller 76 to output audio bus 92 to
transmitter/receiver control 90 to be sent to trans-
mitter 16 for transmission. A paging signal cor-
responding to the digital address sequence and
voice message is then transmitted by transmitter
16.

After an appropriate time as previously de-
scribed, controller 78, through first input port 70,
provides the means to contact the caller at the
telephone number previously entered and deter-
mines the appropriate query code corresponding to
the selected portable transceiver from subscriber
list data bass 80. If the caller cannot immediately
be contacted, controller 76 will suspend the gen-
eration of the query signal. Controller 76 will then
periodically attempt to contact the caller at pre-
determined time intervals, such as after one or
more additional messages have been transmitted.
When contact is achieved, controller 76 then en-
ables synthesizer 88 to generate the query signal
corresponding to the selected query code which is
transmitted as previously described for the selec-
tive call paging signals.

A response signal transmitted from the portable
transceiver is received by system receiver 20 and
is coupled through transmitier/receiver control 90 to
output audio bus 92 under control of controller 76.
The response signal is next directed to input audio
bus 84 for delivery to the caller through first input
port 70, again under control of controller 76. When
the response signal is to be stored within terminal
14, the received response signal is directed from
output audio bus 92 by controller 76 to wvoice
storage module 82 which provides a second mem-
ory means. Controller 76 then enables recovery of
the stored response which is directed through input
audio bus 84 through input 70 for delivery to the
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caller once the caller is contacted.

A further function of controller 76 is to monitor
the number of messages being input into the sys-
tem in a predstermined time period which are
stored in voice storage module 82, thereby moni-
toring the relative message backlog which is indi-
cative of system loading. When the number of
stored messages exceeds a predetermined vol-
ume, controller 76 will temporarily suspend the
transmission of the query signal, allowing additional
stored messages to be transmitted. i message
backlog has not been reduced before a predeter-
mined period of time, such as the time to transmit
five additional messages, controller 76 will cause
the suspended query signal to be generated and
transmitted, assuming the caller was contacted,
and then return to reducing the message backlog.
The duration of time during which the query signal
is suspended can be greater or less, without affect-
ing the function.

Reference is now directed to FIG. 5 which
shows a block diagram for controller 76. Controller
76 consists of microcomputer 100, such as an
MC6809 manufactured by Motorola, for providing
digital control through digital input bus 74 and
digital output bus 86. Controller 76 also has control
of input audio bus 64 and ouiput audio bus 92
through audio matrix switch 102 through audio con-
trol port 94.

Microcomputer 100 includes ALU 108 for oper-
ational control. An internal bus 108 connects all the
olements of microcomputer 100. Digital input port
110 couples to digital input bus 74, digital output
port 112 couples to digital output bus 86, and
digital audio control port 94 couples to audio matrix
switch 102. Timer/counter 116 is used to generate
time intervals required for system operation. Os-
cillator 118 provides the clock for operation of the
CPU and the reference clock for countertimer 116.
RAM 120 is used to CPU 106 and also provides an
area for paging queues and storage of telephone
numbers at which the caller can be contacted. it
will be appreciated by one of ordinary skill in the
art that depending upon the size of the system,
additional RAM or other memory means, such as a
hard disk, may be required to provide adequate
storage for the paging queuss and telephone num-
bers. ROM 122 contains the firmware for control-
ling microcomputer 100 operation. Included within
ROM 122 are routines providing for input control,
output control, message queusing control, selective
call paging signal generation, query signal genera-
tion and response delivery control and transceiver
control, just to name a few.

Firmware control of terminal functions is well
known in the art. One such example is the Modax
1000 paging terminal manufactured by Motorola.
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Reference is now directed to FIG. 6 which
shows the preferred embodiment for portable tran-
sceiver 18 utilizing a microcomputer in its im-
plementation. The selective call paging signal and
message transmitted by transmitter 16 are received
by antenna 202. Receiver 204 detects the selective
call paging signals and messages transmitted and
provides two outputs 205a and 205b. A digital
output 205a providing a recovered data stream
corresponding to the pager address couples to
microcomputer 206 through /O port 208. An analog
output 205b corresponding to the voice message
couples to audio circuit 210.

Microcomputer 206 is a single chip microcom-
puter, such as the MCB8HCO5L6 manufactured by
Motorola. As shown in FIG. 6, microcomputer 206
includes a CPU 212 for operational control. An
internal bus 214 connects all the elements of
microcomputer 206. 'O port 208 (shown split in the
figure) provides communications to the circuits ex-
ternal to microcomputer 206. A timer counter 216
is used to generate timing intervals, such as re-
guired for battery saver operation and alert tone
duration. Oscillator 218 provides the reference fre-
quency for operation of CPU 212 and counter timer
216. RAM 220 is used as temporary storage of
program variables. ROM 222 contains the firmware
controlling microprocessor 208 operation. Pro-
grams, such as for decoding the pager address
and query signals, battery saver operation, and
response signal transmission, are stored in ROM
222, An alert generator 224 provides the alerting
signal in response to decoding the address in-
formation.

As shown in FIG. B, two switches are provided
for control of portable transceiver 18 functions, a
RESET switch 226 and a SPEAK switch 228. Other
switches may be employed to control other porta-
ble transceiver functions without departing from the
scope or spirit of the present invention. A switch
interface 230 provides the electronics necessary to
couple the switches to IO port 208. RESET switch
226 allows manual resetting of the audio circuit
after a message has been received. RESET swilch
226 can also be used to monitor the communica-
tions channel on which the portable transceiver is
operating.

SPEAK switch 228 is not required on a porta-
ble transceiver that does not include a memory
means 231 consisting of a memory 232 and a
device for digitizing and recovering a voice re-
sponse, such as codec 234, as previously de-
scribed, when the response signal is immadiately
generated and transmitted upon recsipt of the que-
ry signal. When the portable transceiver includes a
memory means 231, SPEAK switch 228, when
actuated after a message has been received and
after the audio has been reset, generates a speak
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enable signal 233 at YO port 208. The audio can be
reset either manually with the RESET switch or
automatically upon detection of the second trans-
mitted activation code.

The speak enable signal enables codec 234 to
begin digitizing the voice response generated by
the paging user with microphone 236. Microcom-
puter 206 has at this time also set the Read/Write
{(R/W) line in the write mode enabling the storage
of the digitized voice response into a first memory
means, such as memory 232. It will be appreciated
by one of ordinary skill in the art, that most forms
of digitization require a substantial amount of mem-
ory. By selectively enabling codec 234 via speak
enable switch 233, the voics response is digitized
and stored only when the user decides to save the
response. This gives the user additional time to
consider his response prior to actually storing it
within the portable transceiver.

Code plug 210 stores the predstermined ad-
dress information, for one or more addresses, to
which the portable transceiver will respond, as well
as the predetermined query signal to which the
portable transceiver will respond providing the
means for enabling the generation and transmis-
sion of the user response signal. Operation of
microcomputer 206 as an address decodes is well
known in the art. Once microcomputer 206 has
detected one of the predetermined addresses to
which it may respond, a two second alert signal is
gonerated by alert generator 224, the output of
which is coupled to audio circuit 244 for delivery
by speaker 238. Upon completion of the alert sig-
nal, microcomputer 206 generates an output at I/O
port 208 which couples to audio circuit 244, en-
abling audio circuit 244 to deliver the voice mes-
sage received after the address to speaker 238.
Upon completion of the voice message, microcom-
puter 2068 monitors the digital output 205a for the
query signal generated at the minimum predeter-
mined time or thereafter, depending upon system
loading. Upon decoding the query signal, micro-
computer places R/W output 235 in the read mode
and simultaneously enables modulator 240 and
transmitter 242 to transmit the stored response
signal. Modulators and transmitters suitable for
transmitting the response signal are well known in
the art.

Battery saver circuit 248 controls power to the
receiver section in a manner well known to one of
ordinary skill in the art extending portable tran-
sceiver 18 battery life. Once portable transceiver
18 has received and decoded the address signal,
power Iis continuously supplied to the receiver sec-
tion to receive the voice message, after which
portable transceiver 18 may return to the battery
saver mode or power may remain continuously
supplied to the receiver until the query signal is
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received. If the battery saver mode is selected, the
channel is continuously sampled until the query
signal to which portable transceiver 18 will respond
is detected. In either case, when the query signal is
detected, modulator 240 and transmitter 242 are
enabled to either transmit the users response sig-
nal directty, or to transmit the stored response
signal as previously described. The portable tran-
sceiver transmitter is powered only long enough to
transmit the response signal, thereby controlling
power consumption. The portable transceiver trans-
mitter is further controlled by limiting the transmit
power to a level, such as 200 mw, which is suitable
for a small on-site paging system with a number of
receivers having high gain antennas strategically
located around the coverage the area.

To recap, a portable transceiver is described
which responds not only to a typical selective call
paging signal followed by a message, but the same
decoder also responds to a query signal generated
a minimum predstermined period of time after
transmission of the message.

While the basic description of the preferred
embodiment of the present invention has been
limited to a system utilizing the GSC coding for-
mat, it will be appreciated by one of ordinary skill
in the art that other coding formats, such as POC-
SAG or two or five tone paging formats could be
used equally as well. It will further be appreciated
by one of ordinary skill in the art, that while only a
voice message format was described herein, any
appropriate messaging format, such as tone oniy,
numeric or alphanumeric, can be used equally as
well. It will further be appreciated, that when any
coding format is provided which provides a mes-
sage duration which requires the transmission time
to be much shorter than the time to respond to the
message fransmitted, such as a tone only or data
message format, the minimum predetermined pe-
riod of time to the transmission of the query signal
may be substantially greater then the time to trans-
mit the message. The use of the query signal
allows recovery of a speak back acknowledgment,
as described, whileé maximizing system throughput.
It will be further appreciated, that while the descrip-
tion of the present invention has been limited to
that of a speak back response, the use of "canned
messages" or other forms of prestored responses
selectable by the paging user are equally suitable
for use with the present invention. Finally, while the
discussion has been limited to a system incorporat-
ing only transceivers for use in a speak back type
system, it will be appreciated the system described
may incorporate a mix of conventional pagers and
speak back transceivers.
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Clalms

1.

A paging system (10) comprising page trans-
mission means (15, 16), responsive to a mes-
sage origination device (12), for transmitting
selective calt paging signals and messages,
characterised by:

means (15, 14) for generating query sig-
nals delayed at least a minimum predeter-
mined time period from the corresponding
paging signals, said generating means (15, 14)
coupled to said page transmission means (15,
16) for transmitting said query signals;

a plurality of portable selective call tran-
sceivers (18) responsive to the selective call
paging signals for receiving the messages,
said portable transceivers (18) further having
means (208, 240, 242) for enabling the gen-
erating and transmitting of response signals in
response to said transmitted query signals be-
ing received;

receiver means {20} capable of receiving
said transmitted response signals from said
portable transceivers (18); and

means (15, 14), responsive to said receiver
means {20}, for contacting said message origi-
nation device (12) to deliver said received re-
sponse signals.

The paging system (10) according to claim 1,
wherein said page transmission means (15, 16)
comprises:

a terminal (14), responsive to the message
origination device (12) for formatting the selec-
tive call paging signals and messages, said
terminal (14) further being responsive to said
receiver means (20) for contacting said mes-
sage origination device (12) to deliver said
received response signals; and

a transmitter (18) for transmiting the
selective call paging signals and messages to
the portable transceivers.

The paging systém (10) according to claim 2,
wherein said receiver means (20) comprises:

one or more receivers {20) for rec¢eiving
the transmitted response signals; and

receiver voting means (17) coupled to said
receivers (20) and to said terminal (14, 19) for
selecting the one receiver (20) having the high-
est response signal output level.

The paging system ({10) according to claim 2
or 3, wherein said transmitter (16) transmits the
selective call paging signals and messages on
a first frequency channel and said portable
transceiver {18) transmits said query signal on
a second frequency channel.
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The paging system (10) according to any pre-
ceding claim, wherein said portable transceiver
{18) further comprises:

means (231) responsive to the selective
call paging signais for enabling the generating
of response signals; and

first memory means (232) for storing said
response signals.

A method for delivering a response signal to a
message origination device (12), the response
signal being transmitted by a portable tran-
sceiver (18) after receiving a transmitted selec-
tive call paging signat and a message from a
page transmission means (15), said method
characterised by the steps of:

contacting the message origination device
(12);

generating and transmitting a query signal
by the pagse transmission means (15), the que-
ry signal fransmission delayed at least a mini-
mum predetermined time period from the
transmission of the selective call paging signal
and message;

receiving the transmitted query signal by
the portable transceiver (18} for effecting the
generating and transmitting of the response
signal; and

recelving the response signal transmitted
from the portable transceiver (18) by a sepa-
rate receiver (20) operatively coupled to the
page transmission means (15) for effecting the
delivery of the response signal to the message
origination device (12).

The method according to claim 6, further com-
prising the steps of:

suspending the transmitting of the query
signal upon failing to contact the message
origination device (12);

waiting a predetermined time period be-
fore attempting to recontact the message origi-
nation device {12); and

generating and transmitting the query sig-
nal after contacting the message origination
device (12).

The method according to claim 6 or 7, further
comprising the steps of:

receiving the response signal transmitted
from the portable transceiver (18);

storing the response signal in a first mem-
ory means (82);

contacting the message origination device
(12); and

recovering the stored response signal from
the first memory means (82) for delivery to the
message origination device (12).
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The method according to claim 8, 7 or 8,
further comprising the steps of:

generating and storing the response signal
in the portable transceiver (18) after recsiving
the message; and

recovering and transmitting the stored re-
sponse signal in response to receiving the

query signal.

The method according to any one of claims &
to 9, further comprising the steps of:

monitoring the number of selective call
paging signals and messages being input from
message origination devices (12) for transmis-
sion in a predsetermined time period;

suspending the generating of the query
signal when the number exceeds a predeter-
mined value;

monitoring the number for a predeter-
mined time period; and

generating and transmitting the query sig-
nal when the number is reduced or after the
predetermined time interval.

Patentanspriiche

1.

Personenruf-System (10}, welches umfaBt auf
ein Nachrichten-Ursprungsgerét (12) reagieren-
des Personenruf-Sendemittel (15, 16) zum
Aussenden von Selektivruf-Personenruf-Signa-
len und von Nachrichten, gekennzeichnet
durch:

Mittel (15, 14) zum Erzeugen von Abfrage-
Signalen, die mindestens eine minimale vorbe-
stimmte Zeitldinge gegenliber den entspre-
chenden Personenruf-Signalen verz8gert sind,
wobei das Erzeugungsmittel (15, 16) mit dem
Personenruf-Sendemittel (15, 16) zum Senden
der Abfrage-Signale gekoppelt ist;

eine Vielzahl von tragbaren Selektivruf-Sends-
empfidngern (18), die auf Selektivruf-Personen-
ruf-Signale reagieren zum Empfang der Nach-
richten, wobei die tragbaren Sendeempfinger
(18) weiter Mittel (206, 240, 242) besitzen zum
Freigeben der Erzeugung und Aussendung von
Reaktionssignalen in Reaktion auf den Emp-
fang der ausgesendeten Abfrage-Signale;
Empfingermittel (20), die zum Empfangen der
von den tragbaren Sendeempfiingern (18) aus-
gesendeten Reaktionssignale bef&higt sind;
und

Mittel (15, 14), um in Reaktion auf das Emp-
fdngermittel (20) das Nachrichten-Ursprungs-
gerdt (12) zu kontaktieren und die empfange-
nen Reaktionssignale abzuliefern.

Personenruf-System (10) nach Anspruch 1, bei
dem das Personenruf-Sendemittel (15, 16) um-
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faBt:
ein Terminal (14), das auf das MNachrichten-

Ursprungsgerat (12) reagiert zum Formatieren
der Selektivrui-Personenruf-Signale und -Nach-
richten, wobei das Terminal (14) weiter auf das
Empféngermittel (20) reagiert zum Kontaktie-
ren des Nachrichten-Ursprungsgerites (12),
um die empfangenen Reaktionssignale abzulie-
fern; und

einen Sender (168) zum Senden der Selektivruf-
Personenruf-Signale und -Nachrichten zu den
tragbaren Sendesmpfangern.

Personenruf-System (10) nach Anspruch 2, bei
dem das Empféngermittel (20) umfaBt:

ginen oder mehrere Empfénger (20) zum Emp-
fangen der ausgesendeten Reaktionssignale;
und

mit den Empfingern (20) und dem Terminal
(14, 19) gekoppeltes Empfénger-Auswahimittel
{17) zum Auswihlen des einen Empfingers
{20} mit dem hdchsten Ausgangspegel des
Reaktionssignals.

Personenruf-System nach Anspruch 2 oder 3,
bei dem der Sender (16) die Selektivruf-Perso-
nenruf-Signale und -Nachrichten an einem er-
sten Frequenzkanal sendet und der tragbare
Sendeempfinger (18) das Abfrage-Signal an
ginem zweiten Frequenzkanal sendet.

Personenruf-System (10) nach einam der vor-
angehenden Ansprliche, bei dem der tragbare
Sendeempfinger (18) weiter umfast:

auf die Selektivruf-Personenruf-Signale reagie-
rendes Mittel (231) zum Freigeben der Erzeu-
gung von Reaktionssignalen; und

orstes Speichermittel (232) zum Speichern der
Reaktionssignale.

Verfahren zum Zuliefern eines Reaktionssi-
gnals 2u einem Nachrichten-Ursprungsgerst
(12), welches Reaktionssignal nach Empfang
eines ausgesendeten Selektivruf-Personenruf-
Signals und siner Nachricht von einem Perso-
nenruf-Sendemittel (15) durch einen tragbaren
Sendeempfiinger (18) gesendet wird, wobei
das Verfahren gekennzeichnet ist durch die
Schritte:

das Nachrichten-Ursprungsgerit (12) wird kon-
taktiert; sin Abrufsignal wird durch das Perso-
nenrufsystem-Sendemittel (15) erzeugt und ge-
sendet, wobei die Abfragesignal-Sendung min-
destens um eing minimale vorbestimmte Zeit-
¥nge gegenliber der Aussendung des Selek-
tivruf-Personenruf-Signals und der -Nachricht
verzdgert ist;

das gesendete Abfrage-Signal wird durch den
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tragbaren Sendeempfiinger (18) empfangen,
um die Erzeugung und Aussendung des Reak-
tionssignals zu bewirken; und

das von dem tragbaren Sendeempfinger (18)
ausgesendete Reaktionssignal wird durch ei-
nen separaten Empfénger (20) empfangen, der
operativ mit dem Personenruf-Sendemittel (15)
gekoppelt ist, um die Ablieferung des Reak-
tionssignals an das MNachrichten-Ursprungsge-
rit (12) zu bawirken.

Verfahren nach Anspruch 6, welches weiter die
Schritte umfaBt:

das Aussenden des Abfrage-Signals wird aus-
gesetzt, nachdem die Kontaktierung des Nach-
richten-Ursprungsgeriits (12) nicht zustande
gekommen ist;

es wird eine vorbestimmte Zeitlinge abgewar-
tet vor dem Versuch, das Nachrichten-Ur-
sprungsgerét (12) wieder zu kontaktieren; und
das Abfrage-Signal wird erzeugt und gesendet
nach Kontaktierung des Nachrichten-Us-
sprungsgerits {12).

Verfahren nach Anspruch 6 oder 7, welches
weiter die Schritte umfait;

das von dem tragbaren Sendeempfinger (18)
gesendete Reaktionssignal wird empfangen;
das Reaktionssignal wird in einem ersten Spei-
chermittel (82) gespeichert;

das Machrichten-Ursprungsgerét (12) wird kon-
taktiert; und das gespeicherte Reaktionssignal
wird von dem ersten Speichermittel (82) zur
Ablieferung an das Nachrichten-Ursprungsge-
rét (12) zurlickgewonnen.

Verfahren nach Anspruch 6, 7 oder 8, welches
weiter die Schritte umfait:

das Reaktionssignal wird in dem tragbaren
Sendeempféinger (18) nach Empfang der
Nachricht erzeugt und gespeichert; und

das gespeicherte Reaktionssignal wird in Reak-
tion auf den Empfang des Abfrage-Signals zu-
rlickgewonnen und gesendet.

Vertahren nach einem der Anspriiche 6 bis 9,
weolches weiter die Schritte umfaft:

die Anzahl der Sslektivruf-Personenruf-Signale
und -Nachrichten, die von den Nachrichten-
Ursprungsgeréiten (12) zur Aussendung wih-
rend eines vorbestimmten Zeitraums eingege-
ben werden, wird Uberwacht;

die Erzeugung des Abfrage-Signals wird aufge-
schoben, wenn disse Anzahl einen vorbe-
stimmten Woert Uberschreitet;

die Anzaht wird wihrend einer vorbestimmten
Zeitlinge Uberwacht; und

das Abfragesignal wird erzeugt und gesendet,
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wenn die Anzahl reduziert ist, oder nach dem
vorbestimmten Zeitintervall.

Revendications

1.

Systdme de recherche de personne (10) com-
prenant un moyen d'émission de recherche de
personne (15, 16) sensible & un dispositif de
création de message (12) pour émetire des
signaux et des messages de recherche de
personne & appel sélectif, caractérisé par :

un moyen (15, 14) pour générer des si-
gnaux d'interrogation retardés d'au moins une
période temporelle prédéterminde minimum
par rapport aux signaux de recherche de per-
sonne correspondants, ledit moyen de généra-
tion {15, 14) étant couplé audit moyen d'émis-
sion de recherche de personne (15, 16) pour
émettre lesdits signaux d'interrogation ;

une pluralité de combinds émetteurs-ré-
cepteurs & appel sélectif portables (18) sensi-
bles aux signaux de recherche de personne &
appel sélectif pour recevoir les messages, les-
dits combinés émetteurs-récepteurs portables
{18) comportant en outre un moyen (206, 240,
242) pour permettre la génération et I'émission
de signaux de réponse lors de la réception
desdits signaux d'interrogation émis ;

un moyen de récepteur (20) pouvant rece-
voir lesdits signaux de réponse émis depuis
lesdits combinés émetteurs-récepteurs porta-
bles (18} ; et

un moyen (15, 14) sensible audit moyen
de réceptour (20) pour entrer en contact avec
ledit dispositif de création de message (12)
afin de délivrer lesdits signaux de réponse
regus.

Systéme de recherche de personne (10) selon
la revendication 1, dans lequel ledit moyen
d'émission de recherche de personne (15, 16)
comprend :

un terminal (14) sensible au dispositif de
création de message (12) pour formater les
signaux et les messages de recherche de per-
sonne & appel sélectif, ledit terminal (14) étant
en outre sensible audit moyen de récepteur
(20) pour entrer en contact avec ledit dispositif
de création de message (12) afin de délivrer
lesdits signaux de réponse regus ; et

un émetteur (16) pour émettre les signaux
ot les messages de recherche de personne &
appel sélectif pour les combinds émetteurs-
récepteurs portables.

Systéme de recherche de personne (10) selon
la revendication 2, dans lequel ledit moyen de
récepteur (20) comprend :
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un ou plusieurs récepteurs {20} pour rece-
voir des signaux de réponse émis ; et

un moyen de choix de récepteur (17) cou-
plé auxdits récepteurs (20) et audit terminal
{14, 19) pour choisir le récepteur (20) présen-
tant le niveau de sortio de signal de réponse le
plus élevé.

Systame de recherche de personne (10) selon
la revendication 2 ou 3, dans lequel ledit émet-
teur (16) émet les signaux et les messages de
recharche de personne & appel sélectif sur un
premier canal de fréquence et ledit combiné
émetteur-récepteur portable (18) émet ledit si-
gnal d'interrogation sur un second canal de
fréquence.

Systéme de recherche de personne (10) selon
I'une quelconque des revendications précéden-
tes, dans lequel ledit combiné émetteur-récep-
teur portable (18) comprend en outre :

un moyen (231) sensible aux signaux de
recherche de personne 2 appel sélectif pour
permettre la génération de signaux de réponse
; ot

un premier moyen de mémoire (232) pour
stocker lesdits signaux de réponse.

Procédé de délivrance d'un signal de réponse
4 un dispositif de création de message (12), le
signal de réponse étant émis par un combiné
émetteur-récepteur portable (18) aprés récep-
tion d'un signal de recherche de personne &
appel sélectif émis et d'un message en prove-
nance d'un moyen d'émission de recherche de
personne (15), ledit procédé étant caractérisé
par les étapes de :

entrée en contact avec le dispositif de
création de message (12) ;

génération et émission d'un signal d'inter-
rogation & ['aide du moyen d'émission de re-
cherche de personne (15), I'dmission du signal
d'interrogation étant retardée d'au moins une
période temporelle prédéterminée minimum
par rapport 4 I'émission du signa! et message
de recherche de personne 4 appel sélectif ;

réception du signal d'interrogation &mis
par le combiné émetteur-récepteur portable
(18) pour réaliser {a génération et |'émission du
signal de réponse ; et

réception du signal de réponse émis de-
puis le combiné émetteur-récepteur portable
(18) par un récepteur séparé (20) couplé de
fagon opérationnelle audit moyen d'émission
de recherche de personne (15} pour effectuer
la délivrance du signal de réponse pour le
dispositif de création de message.
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Procédé seion la revendication 8, comprenant
en outre les étapes de :

suspension de I'émission du signal d'inter-
rogation suite 3 I'échec & entrer en contact
avec le dispositif de création de message (12)

attente d'une période temporelle prédéter-
minée avant de tenter d'entrer & nouveau en
contact avec le dispositif de création de mes-
sage (12) ; et

génération et émission du signal d'interro-
gation aprés entrée en contact avec le disposi-
tif de création de message (12).

Procédé selon la revendication 6 ou 7, com-
prenant en outre les étapes de :

réception du signal de réponse émis de-
puis le combiné émeiteur-récepteur portable
(18) ;

stockage du signal de réponse dans un
premier moyen de mémoire (82) ;

entrde en contact avec le dispositif de
création de message (12) ; et

récupération du signal de réponse stocké
dans le premier moyen de mémoire (82) pour
le délivrer au dispositif de création de messa-
ge (12).

Procédé selon la revendication 6, 7 ou 8, com-
prenant en outre les étapes de :

génération et stockage du signal de répon-
se dans le combiné émetteur-récepteur porta-
ble (18) aprés réception du message ; et

récupération et émission du signal de ré-
ponse stocké en réponse A la réception du
signal d'interrogation.

Procédé selon l'une queiconque des revendi-
cations 6 &4 9, comprenant en outre les étapes
de :

surveillance du nombre de signaux et
messages de recherche de personne i appel
sélactif qui sont entrés depuis des dispositifs
de création de message (12) en vue d'une
émission dans une période temporelle prédé-
terminée ;

suspension de fa génération du signal d'in-
terrogation lorsque le nombre excéde une va-
leur prédéterminée ;

surveillance du nombre pendant une pério-
de temporeile prédéterminés ; et

génération et émission du signal d'interro-
gation lorsque le nombre est réduit ou aprés
l'intervalle temporel prédéterminé.
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