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MHIC-TEMPORAL SIGNIFICANT MESSAGING

Field of the Invention

This invention relates in general to selective call messaging
devices and more specifically to messaging devices that process

messages logically for a user in the context of space and time.
Background of the Invention

Information services can be temporal as well as spatial in nature.
Sending information about highway traffic for example is relevant to a
pager user only if the user is in or near the market where the traffic
problem exists and if the message is read within several hours of the
report of the traffic problem. For instance, if the pager receives the
message “635 backed up to stadium” while in Dallas and then the user
arrives in Denver, the user reading this information would not obtain
any value from this message. Likewise, if the user receives the same
message, but reads the message 5 hours later, the message would be of
little value and occupy memory space that could be used for other
more pertinent messages. A pager that accounts for the temporal
nature of messages is described in U.S. Patent No. 5,225,826, assigned to
Motorola, Inc. and entitled “Variable Status Receiver”, this patent
hereby incorporated by reference. Thus, a need exists for an intelligent
messaging device that is able to distinguish messages that are solely
spatially sensitive or both time and space sensitive and that further
logically processes such messages in accordance with the actions of the

user.
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Summary of the Invention

In a first aspect of the present invention, a method processing
spatially sensitive information at a selective call receiver comprises the
steps of receiving the spatially sensitive information along with an
associated identifier and storing the spatially sensitive information if
the associated identifier is valid. When a change is detected in the
associated identifier as the selective call receiver roams from a first area
to a second area, the selective call receiver process the spatially
sensitive information.

In a second aspect of the present invention, a messaging device
for receiving a plurality of messages with a portion of the messages
having a relevancy status comprises a selective call receiver for
receiving the plurality of messages, the relevancy status for the portion
of the plurality of messages, and updates to the relevancy status, a
memory for storing at least a portion of the plurality of messages and
the updates to the relevancy status, and a processor for processing the
portion of the plurality of messages that have received updates to the
relevancy status.

In a third aspect of the present invention, a messaging device for
receiving a plurality of messages having at least a portion with a
location identifier comprises a selective call receiver for receiving the
plurality of messages, the location identifier for the portion of the
plurality of messages, and updates to the location identifier, a first
memory location for storing a list of existing location identifiers, a
second memory location for storing at least a portion of the plurality of
messages, the location identifier for the portion of the plurality of
messages, and the updates to the location identifiers, and a processor
for processing the portion of the plurality of messages that have a
location identifier by comparing the first memory location with the

second memory location.
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Brief Description of the Drawings

FIG. Tis a block diagram of a messaging device in accordance with

the present inventign.
FIG. M\r chart of an algorithm illustrating a method in

accordance with the present invention.

FIG. 3 is resentation of locations used in system in accordance
with the pfesent invention.

FIG. %{isa‘)oel‘fm‘/ﬂow chart of an algorithm illustrating a method in

accordance with the present invention.
Detailed Description

A messaging device for receiving a plurality of messages
wherein at least a portion of the plurality of messages have a relevancy
status comprises a selective call receiver for receiving the plurality of
messages with the relevancy status as well as updates to the relevancy
status. The messaging device further preferably comprises a memory
for storing at least a portion of the plurality of messages and the
updates to the relevancy status and a processor for processing the
portion of the plurality of messages that have received updates to the
relevancy status. Preferably the relevancy status is a location identifier
or a valid time period indicator or a combination of location and time
indicators. The location identifier is preferably selected from the group
consisting of Simulcast System Identifier (SSID), Network Identifier
(NID), Service Provider Identifier (SPID), Zone Identifier, Subzone
Identifier, market indicator, information identifier, transmitter
colorcode or prohibited location indicator. Some of these identifiers
will be used with Motorola’s FLEX™ or ReFLEX™ roaming paging
protocol. The relevancy status can make up a portion of a receiver’s
address or can be another part of the message received. In any event,
the messaging device must be able to determine its location either

-3~
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explicitly (as with location identifiers) or implicity as can be
contemplated within the scope of the present invention. (For example,
if only a particular frequency or modulation scheme is used in a
particular area, then the location of the received signal can be implicitly
determined.) With respect to time and the processing of time-based
decisions, the messaging device may have the ability to derive time
from the over-the-air protocol it receives (again, such as Motorola’s
synchronized FLEX™ or ReFLEX™ protocols), but alternatively the
messaging device may also derive time from a real time clock. Further,
it is contemplated within the present invention that the messaging
device can be a one-way or a two-way selective call receiver.

In accordance with the present invention and with reference to
FIG. 1, a messaging device for receiving a plurality of messages that have
a location identifier in at least a portion of the messages comprises a
selective call receiver for receiving the plurality of messages as well as
updates to the location identifiers. The messaging device further
comprises a first memory location used for storing a list of existing
location identifiers and a second memory location used for storing at
least a portion of the plurality of messages, the associated location
identifier for the portion of the plurality of messages, and the updates to
the location identifiers. The messaging device further comprises a
processor for processing the portion of the plurality of messages that
have a location identifier by comparing the first memory location with
the second memory location. Preferably the messaging device is a one-
way selective call receiver or a two-way selective call transceiver and the
processor stores a message and enables the display of the message if a
match is found between the existing location identifiers and the location
identifier associated with the message. Alternatively, if desired, the
messaging device may be programmed to find prohibited location
indicators. In such a case, a processor does not store (or does not display
or does not display portions as desired of) a message if a match is found
between the existing location identifiers and the location identifier

=4-
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associated with the message. In another embodiment, the messaging
device’s processor can delete an existing message from the second
memory if a match is found between the existing location identifiers and
the location identifier associated with the message.

Again, FIG. 1 illustrates a selective call receiver 10 or alternatively a
transceiver (with receiver 22 and transmitter 21) operatively constructed
in accordance with the present invention. This receiver or transceiver is
preferably associated with a paging system having a base station
transmitter and terminal. The receiver responds to control data
information from the base station terminal and in turn stores and
provides data messages to a user during operation.

Radio frequency modulated selective call paging signals are
received at antenna 20, demodulated by receiver 22 and decoded by
decoder 24. Alternatively; the transceiver can further encode messages
and/or control signals via encoder 23 and transmit messages or control
signals via the transmitter 21 and antenna 20. Decoder 24 compares
address signals within the selective call signal with at least one
predetermined address signal stored within the code plug 26. In
response to detecting an address assigned to the pager, a message signal
following the address is processed. Status decoder 28 determines if the
message signal includes status and timing information and stores the
information in a status area 32 within message memory 30. If no initial
status information is included, a default status is assigned to the
message. The status decoder 28 may additionally make a decision on
whether a message should be stored at all. Thus, the decoder 24 can
decode a valid or target address, yet the status decoder 28 can still find an
invalid status (such as invalid time or an invalid location) and direct the
messaging device to not store the message (or alternatively store and not
display the message). If the address and status is valid, then the message
information is stored in a message area 34 within message memory
where each message has a corresponding status signal. The pager also
has a display 36 for displaying message information as well as time of

-5~
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day information as determined by a time of day clock 38. Alternatively,
a pager using Motorola’s FLEX™ family of paging protocols can derive
the time from the synchronized frame information inherently available
from over the air messaging using the protocol itself and store the time
information where appropriate. The time of day clock 38 may also
provide day and date information and is capable of generating alarms in
response to the time of day being equal to a time set by various functions
of the pager. The status of messages stored in message memory may be
changed by a characteristic analyzer and status controller 40 in response
to the time of day clock 38 or in response to geographic information
received in memory 30 or in response to a combination of the time and
geographic information. Additionally, the status of a message stored in
message memory can be changed under manual control from manual
inputs 42 which may include a plurality of buttons for manually
operating various functions of the pager. The device 40 is preferably a
memory location containing at least an algorithm similar to the one
outlined in FIG. 2 as will be described. Decoder 24 further analyzes the
status assigned to a received message and the status of messages stored
in the message memory 30 and determines which messages if any are to
be deleted in order to store the message, or if the received message will
be stored. It should also be understood that it is within contemplation of
the present invention to have location and other identifiers determined
by any source, not just from the same channels that provide the

messaging information. Thus, if the device 10 further provided a means

for a GPS received signal, such information could be used to provide

processing of messages within context of location.

Referring to FIG. 2, an élgorithm 50 in accordance with the present
invention is shown. A selective call receiver or transceiver receives a
new message and decodes or reads the new message at step 52. With
particular reference to paging, receipt of messages are typically treated
differently dependent upon whether a message is a personal message or
an information services message. More likely than not, information
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services messages will only have a particular relevancy during a given
period or for a particular geographic location. The present invention
certainly contemplates that personal messages would be within the
scope of the claimed invention, but information services messages are
merely used here as a clear example. Thus, at step 54, the selective call
receiver may detect if the message is an information services message. If
not, the message can be treated as a personal message at step 56. If the
message is an information services message, then the algorithm may
determine if the message is a repeat message at step 58. If the message is
a repeat message, then an inquiry is made to see if the original message
was received without errors at step 60. If no errors existed in the original
message, then the new message is not saved as shown in step 62. If
errors existed in the original message at step 60, then several options
could be implemented. A first option could include error correcting the
original message with information from the repeat message. Another
option could include storing the new message if the new message has
less errors than the original message. Further, the original message
could be deleted, particularly if no further repeats were expected. If the
message is not a repeat message, then it is determined if the message is
location sensitive at step 66. If the message is not location sensitive at
step 66, then it is determined if the message is time sensitive at step 68.
If the message is not time sensitive, then the message is stored at step 70.
If the message is time sensitive, then it is determined if the message
received exists within a valid time period at step 72. If the time appears
valid, then the message is stored at step 70. If the time is invalid, then
the message is not stored as shown at step 74. Alternatively (not
shown), the message could be stored, but not displayed. In another
alternative, the rﬁessage is stored and only portions (that were
considered valid) of the message is displayed.

If the message is location sensitive at step 66, then a match for a
location identifier is sought at step 76. Alternatively, a subzone or sub-
location match may be sought as well as shown in step 78. The location

=7 =
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identifier and sub-locations can come in many variants including
Simulcast System Identifier (SSID), Network Identifier (NID), Service
Provider Identifier (SPID), Zone Identifier, Subzone Identifier, market
indicator, information identifier, transmitter colorcode as well as
prohibited location indicator to name a few. If no location match is
indicated, then the message will not be stored at step 74. If a location
match is indicated, then an inquiry into time validity is done at step 68
as previously described above.

Operationally, a method 80 (with reference to FIG. 4) of
processing spatially sensitive information at a selective call receiver in
accordance with the present invention preferably comprises the steps of
receiving (82) the spatially sensitive information along with an
associated identifier and storing (88) the spéﬁally sensitive information
if the associated identifier is valid. If at decision block 84, it is
determined that the identifier is invalid, then the message is not stored
(86). Then, the method continues by detecting a change in the
associated identifier at decision block 90 as the selective call receiver
roams from a first area to a second area. If a change is detected, then,
the spatially sensitive information is processed at step 92. Preferably,
such processing includes deleting at least a portion of the spatially

sensitive information which is not relevant to the second area.

~ Alternatively, processing of such messages could include storing a

message and deleting such message until a later time when the
memory management scheme of the pager determines that the
message should be deleted. A memory management scheme could
include automatically deleting at least portions of the spatially
sensitive information when the memory of the selective call receiver
is filled beyond a threshold level and otherwise deleting such portions
of the spatially sensitive information when the user prompts the
selective call receiver to display a message or delete messages or
portions thereof upon other events at the messaging device as could be
reasonably contemplated. In another alternative, the selective call

-8-
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receiver could delete at least portions of the spatially sensitive
information when a user prompts the selective call receiver to display

at least portions of the spatially sensitive information.
In another embodiment, a method of processing a message
5  among a plurality of messages received over the air at a selective call
receiver comprises the steps of receiving the plurality of messages
wherein at least a portion of the messages have a relevancy status that
includes a space/time indicator. The messages are stored if the
relevancy status matches a stored relevancy status at the selective call
10  receiver. When the space/time indicator changes, the method then tags
the messages for processing and then the tagged messages are
processed. Such change in the space/time indicator can be a change in

location or a change in time beyond a predefined threshold period.

—

Such processing could include the step of deleting messages that have
15  an invalid space/time indicator.
Ten messages are provided below in a table as an example of

how a selective call receiver might operate in accordance with an

D e

embodiment of the present invention. Each message in the table

provides one or more bits of status information: ~Address (whether

20  personal or information services); location identifiers, sub-location

i3
24
i
G g
-

-
A
b

identifiers, time (either derived from the protocol or a real time clock);
a spatial or time sensitive message or a message that is both time and
space sensitive; and a stale time indicator. The target location identifier
and the target sub-location identifier could be location identifiers
25  already stored in memory (such as a look-up table) in the messaging
device. The process column describes what process the messaging

device performs based on the relevancy status received.
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¢
¢
ADDR oc SUB TIME | MESSAGE | TARGET | TAR: STALE PROCESS
m LoC ID 1O, LOC ID TIME
ID
: ) INFO A Al 1PM 10% off A Al 5PM STORE/
by ALERT
showing
pager
before
closing
2 INFO A Al 10aM sales A A2 12:30 STORE/
force ALERT
meeting
@noon
3 INFO A Al 10AM sales B B5 12:30 NO STORE/
force NO ALERT
meeting
Enoon
4 INFO A Al 10AM sales A Al 12:30 STORE/
force ALERT
meeting 5 MINS
@noon B/F
MEETING
= 5 INFO A Al 1EM sales A Al 12:30 DELETE
5:53 force OLD PAGE
=5 meeting
=1 Enoon
s 6 INFO NYC | Nycl 3AM Avoid NYC NYC1 3AM STORE/
iE 7/4/99 NYC, 7/6/99 ALERT
23 Riot
ErE 48hr
F curfew
g 7 INFO NYC NYC3 3aM Avoid NYC NYC1 3AM STORE/
% 7/4/99 NYC, 7/6/99 ALERT
o3 Riot
48hr
et cur few
W 8 INFO MEX MEX9 TAM Avoid NYC NyCl 3aM DO NOT
b 7/4/99 NYC, 7/6/99 DISPLAY
35 Riot & DELETE
Wi 48hr
o curfew
9 CVERRIDE MEX MEX9 3aM Avoid NYC NYC1l 3AM STORE/
1 7/4/99 NYC, 7/6/99 AUTO
Riot DISPLAY
48hr
” curfew
10 | OVERRIDE MEX MEX9 3aM Avoid NYC NYCl 3aM STORE/
2 7/4/99 NYC, 7/6/99 NO AUTO
Riot DISPLAY
48hr
curfew
i
e
= 1 0 -
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In message 1, the location and sub-location identifiers match and
the message received is during a valid time period, therefore the
message is stored and the user is alerted. Message 1 represents an
example of a message that a retail store could send to encourage
customers to buy within a certain time period. In message 2, the sub-
location does not match, but the messaging device can still be
programmed to store and alert the user, particularly if the sub-location
identifier appears to be adjacent to the target sub-location identifier. In
message 3, the location identifiers do not match and therefore the
message is preferably not stored. In message 4, the location identifiers
match and the time is valid, but the pager is alternatively programmed
to store the message and alert the user 5 minutes before the pertinent
time as derived from the message. In this case, a meeting at 12am is
indicated and the user would be alerted at 11:55am. In message 5, the
time period is invalid. Thus, the pager could either delete the new
message or alternatively (if the new message is a repeat) the old page
could be deleted.

Message 6 has matching location and sub-location identifiers and
is received during a valid time period. Thus, the message would be
stored and the user alerted. Message 7, as shown in message 2, fails to
show a matching sub-location identifier, but the messaging device can
still be programmed to store and alert the user, particularly if the sub-
location identifier appears to be adjacent to the target sub-location
identifier. Message 8, as shown in message 3 fails to show matching
location and sub-location identifiers, therefore the message is not
retained if the message was previously received and stored. In fact, the
messaging device could be specifically programmed to delete messages
if the “NYC” location identifier is not indicated or specifically
programmed to delete messages if the “MEX” is indicated. Message 9
and 10 merely show examples of “override” type messages that would

store and automatically display (or alternatively store and not display
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in the case of message 10) regardless of what location identifiers and
time indicators are received at the messaging device.

In another aspect of the present invention, an address list
containing a target address and corresponding valid location indication
could be stored within a memory location in a messaging device. The

memory location could contain the exemplary look-up table found

below:
TARGET / ADDRESS WHERE VALID
123 A
456 AB
987654 everywhere
789 ALL butE

Preferably, the messaging device would first determine its
current location and then enable its target addresses. Subsequently, the
messaging device would store messages for the enabled targets and
otherwise ignore messages for its disabled targets. This look-up table
could handle the storage mechanism of the device.

As an example, a messaging device that recognizes its location as
being location “A” or location “B” which further receives a message
with a target address of “456” would store this particular message. If
the messaging device recognizes its location as being something other
than location “A” or “B”, then the message is not stored. As another
example, if the messaging device is in location “A” and receives a
message with a target address of “789”, then the message is stored. If
the same message with the target address of “789” were received in a
location the messaging device recognizes as location “E”, then the
message would not be stored.

In addition to the storage scheme described above, the messaging
device would preferably have a display algorithm for messages already

stored that could be controlled by a separate look up table such as the
following:

=12~
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LOCATION MESSAGE  DISCARD ALERT DISPLAY
A 1 : v v
B 2 X \
C 3
D 4 X% X
E 5 \
NOT F 6 \

Thus, in accordance with the look-up table above, a messaging
device entering location “A” would alert the user and display message
1. The user of a messaging device entering location “B” can see
message 2, but the user would not be alerted. In another instance, a
user of a messaging device entering location “D” will not be alerted and
will not be able to display message 4. Depending upon the algorithm,
message 4 may then subsequently be displayed when the messaging
device recognizes that it is not within location “D”. Further in
accordance with the table above, the messaging device would discard
message 5 upon recognition by the messaging device of its presence in
location “E”. Likewise, message 6 would be discarded upon recognition
by the messaging device of a location other than location “F”.

It should be understood that the disclosed embodiments are
merely examples and the invention is not restricted thereto. It will be
understood by those skilled in the art that variations and modifications
can be made within the scope and spirit of the present invention as

defined by the appended claims.

What is claimed is:

213=
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CLAIMS

1. A method of processing spatially sensitive information at a selective
call receiver, comprising the steps of:

receiving the spatially sensitive information along with an
associated identifier;

storing the spatially sensitive information if the associated
identifier is valid;

detecting " a change in the associated identifier as the
selective call receiver roams from a first area to a second area; and

processing the spatially sensitive information.

2. The method of claim 1, wherein the method further comprises the

step of deleting at least portions of the spatially sensitive information.

3. The method of claim 1, wherein the method further comprises the
step of at least displaying portions of the spatially sensitive

information.

4. The method of claim 1, wherein the method further comprises the
step of deleting at least portions of the spatially sensitive information
when the user prompts the selective call receiver to display at least

portions of the spatially sensitive information.

5. The method of claim 1, wherein the method further comprises the
step of automatically deleting at least portions of the spatially sensitive
information when the memory of the selective call receiver is filled
beyond a threshold level and otherwise deleting said at least portions
of the spatially sensitive information when the user prompts the

selective call receiver to display a message.
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received over the air at a selective call receiver, comprising the s

receiving the plurality of messages, at least a peftion of the
messages being received with a relevancy statys”that includes a
space/time indicator;

storing the messages if the retévancy status matches a stored
relevancy status at the selective calt receiver;

tagging the messages for processing when the space/time
indicator changes; an

procesSing the messages that were tagged.

7. The method of claim 6, wherein the step of tagging further
comprises the step of tagging the messages when the space/time

indicator indicates a change in location.

8. The method of claim 6, wherein the step of tagging further
comprises the step of tagging the messages when the space/time

indicator indicates a change in time beyond a threshold period.

9. The method of claim 6, wherg
comprises the step of deletir es that have an mvalld

25 q)d' The method of claim 6, wherein the step of processing further

comprises the step of displaying at least portions of the messages that

were tagged.
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/;1( A messaging device for receiving a plurality of messages, at least a
portion of the plurality of messages having a relevancy status, the
messaging device comprising;:

a selective call receiver for receiving the plurality of
messages, the relevancy status for the portion of the plurality of
messages, and updates to the relevancy status;

a memory for storing at least a portion of the plurality of
messages and the updates to the relevancy status; and

a processor for processing the portion of the plurality of

messages that have received updates to the relevancy status.

Jy The messaging device of claim,}lg’ wherein the relevancy status is a
location identifier.
v "

” The messaging device of claim #Z, wherein the location identifier is
selected from the group consisting of Simulcast System Identifier
(SSID), Network Identifier (NID), Service Provider Identifier (SPID),
Zone Identifier, Subzone Identifier, market indicator, information
identifier, transmitter colorcode, and a prohibited location identifier.

12 /°

,l( The messaging device of claim 34, wherein the messaging device
further comprises a real time clock.

¥ [ _
_,1)3.’. The messaging device of claim J4 wherein the messaging device
receives an address that includes the relevancy status, wherein the
relevancy status is selected from the group consisting of Simulcast
System Identifier (SSID), Network Identifier (NID), Service Provider
Identifier (SPID), Zone Identifier, Subzone Identifier, market indicator,
information identifier, transmitter colorcode, prohjbitéd location

identifier, and timeout indicator.
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)«{ The messaging device of claim J# wherein the messaging device

further comprises a transmitter.
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[ .
% A messaging device for receiving a plurality of messages, at least a

portion of the plurality of messages having a location identifier, the
messaging device comprising:

a selective call receiver for receiving the plurality of
messages, the location identifier for the portion of the plurality of
messages, and updates to the location identifier;

a first memory location for storing a list of existing location
identifiers; '

a second memory location for storing at least a portion of
the plurality of messages, the location identifier for the portion of the
plurality of messages, and the updates to the location identifiers; and

a processor for processing the portion’ of the plurality of
messages that have a location identifier by comparing the first memory

location with the second memory location.

/B

)8./ The messagjng device of claim«]r‘?,/ wherein the messaging device is a

one-way selective call receiver and the processor stores a message and
enables the display of the message if a match is found between the
existing location identifiers and the location identifier associated with

the message.

§ )6
}9';/1'}19 messaging device of CIaimiﬁ{ wherein the messaging device is a

one-way selective call and the processor does not store a message if a
match is found between the existing location identifiers and the location

identifier associated with the message.

/4 e
}G(The messaging device of claim,,l?,/ wherein the messaging device is a

one-way selective call and the processor deletes an existing message
from the second memory if a match is found between the existing
location identifiers and the location identifier associated with the

message.

-18-
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/2’1./ The messaging device of claim _¥7  wherein the messaging device

further comprises a transmitter.
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GEOGRAPHIC-TEMPORAL SIGNIFICANT MESSAGING
Abstract of the Disclosure

A messaging device for receiving a plurality of messages that
have a relevancy status includes a selective call receiver (22) for
receiving the plurality of messages, the relevancy status, and updates to
the relevancy status, a memory (30) for storing at least a portion of the
plurality of messages and the updates to the relevancy status and a
processor (24, 40 and 28) for processing the portion of the plurality of
messages that have received updates to the relevancy status. The
relevancy status is ideally a location identifier and could additionally

include a valid time indication.
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[57) ABSTRACT

A selective call receiver, such as a pager, has a real-time
clock and is capable of determining the response of the
receiver to a message in accordance with a status associ-
ated with that message. The selective call receiver can
also change the status at a selected time or if a charac-
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teristic. Additionally the selective call receiver may
choose from a plurality of priorities, a priority of a
received message in order to determine if a message
stored in the memory of the selective call receiver will
be deleted by the received message. The selective call
receiver is further capable of determining the type of
data decoded by an address with respect to the time of
day.
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1
VARIABLE STATUS RECEIVER

This is a continuation of application Ser. No.
07/402,936 filed on Sep. 5, 1989, now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to a selective call receiver,
such as a pager, which has the ability to store and re-
spond to different messages, either at the time of receipt
of such messages or at a subsequent time, in accordance
with a status associated with that message. The inven-
tion also relates 1o a method of operation of such a
selective call receiver.

SUMMARY OF THE PRIOR ART

Today, paging services offered to customers are be-
coming more and more sophisticated. To keep track
with these services, more sophisticated page handling
features and page types are required in the pagers of
users subscribing to such services.

Existing pagers assign a predetermined status to a
received message and store the received message in
memory. The status of the message determines the man-
ner in which the pager is 1o respond to that message,
either at the time of receipt of the message, or at some
future event time, such as when the user reads the mes-
sage onto the screen, or when another message is re-
ceived. The message status is a digital word including
bits indicative of the following conditions: alerted/unal-
erted, protected/unprotected, read/unread and pre-
sent/deleted. A pager with such an operation is shown
in U.S. Pat. No. 4,851,829 to DeLuca et al, which is
assigned to the assignee of the present invention and
which is hereby incorporated by reference. An unal-
erted message is a message which has been received and
needs to have an alert signal generated to indicate to the
user that the message has been received. Upon generat-
ing an alert associated with the message the status
changes to alerted. An unread message is one which has
not yet been displaved on the pager display. Upon read-
ing the unread message, the status is changed to the read
status. When a message has a protected status, this can
indicate that it is not to be overwritten by new incoming
messages. Alternatively, the protected/unprotected
status of a message may determine under what circum-
stances the message can be deleted by the user. For each
of the aforementioned aspects of a message status, the
response of the receiver to the message is controlled in
accordance with the status,

It is known to provide a pager having a time of day
clock, the pager being capable of reminding a user of an
important message event, such as a pager in which an
alert signal is issued at a time determined by the time of
day clock. Such a pager is described in U.S. Pat. No.
4,872,005 to DeLuca et al. and assigned to Motorola
Inc., said patent hereby incorporated by reference.

It is also known to control power-on times and pow-
er-off times of a pager in accordance with a time of day
clock. Such a pager is described in U.S. Pat. No.
4,860,005, to DeLuca et al. and assigned to Motorola
Inc., said patent also hereby incorporated by reference.

As pagers and paging systems become more widely
used, and the throughput of messages increases very
rapidly, an increasingly greater burden is placed on the
pager user in such respects as remembering what mes-
sages are stored in the pager and the efficient manage-
ment of the messages stored within the pager memory.

40

50
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60
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It is often important that a stored message should not be
overlooked, but as the rate of receipt of messages in-
creases, a user is increasingly less encouraged to keep
track of the received messages. On the other hand, for
most messages, there comes a point where the message
is so out of date that the message merely clutters up the
memory and makes the user's task more difficult. Addi-
tionally, it is desirable to provide a means for not receiv-
ing messages which are not important to the user. Fur-
thermore it is important to keep message management 2
relatively simple task for the pager user in view of in-
creasing message throughput.

It is therefore an object of the present invention to
provide an improved pager, which alleviates some or all
of the aforementioned problems.

SUMMARY OF THE INVENTION

In carrying out the objects of the invention in one
form, there is provided a selective call receiver com-
prising means for receiving a selective call message at a
first time. The selective call message comprises an ad-
dress, a message and message status information. The
selective call receiver also comprises means for storing
the messages and a message status associated therewith
and means for handling the message in accordance with
the message status. The selective call receiver further
comprises means for automatically changing the mes-
sage status to one of a plurality of predetermined mes-
sage statuses, the one of the plurality of predetermined
message statuses determined in response to the message
status information. After the automatic changing means
automatically changes the message status to the one of
the plurality of predetermined message statuses, the
message handling means thereafter handles the message
in accordance with the one of the plurality of predeter-
mined message statuses.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates the block diagram of a paging re-
ceiver operating in accordance with the present inven-
tion.

FIG. 2 shows an example of a message signal having
various status signals and message information.

FIG. 3 shows another example of a message signal.

FIG. 4 shows a flowchart for assigning a default
status to a message received by the pager and setting a
time for changing the status of the message.

FIG. 5 shows a flowchart for changing the status of a
message in response to signals within the message.

FIG. 6 shows a flowchart for setting the predeter-
mined default status of a message used in step 104 of
FIG. 4.

FIG. 7 shows a table generated by the flowchart of
FIG. 6.

FIG. B shows a flowchart for changing the default
status used in FIG. 4 in response to the time of day.

FIG. 9 shows manually changing the status of mes-
sages received and stored in the message memory in
response to the characteristic of the message.

FIG. 10 shows a table of times generated by the flow-
chart of FIG. 9 for changing the status of messages
stored in the message memory.

FIG. 11 shows a flowchart for changing the status of
a message in response to the table of FIG. 10.

FIGS. 12A and 12B show truth tables illustrating the
status of a received message necessary to delete mes-
sages of various statuses from the message memory.
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FIG. 13 shows a address signal stored in the code
plug with corresponding functions time and function
signals.

‘FIG. 14 shows a table relating the function signal to
the type of message received by the pager.

FIG. 15 shows an example of the changing functions
of an address with respect to time.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

~ In order to best illustrate the utility of the present

invention, it is described in conjunction with a commu-
nication receiver, such as a paging receiver, capable of
receiving and decoding selective call signals, the selec-
tive call signals including at least one data message.
While the present invention is described hereinafter
with particular reference to a paging receiver, it is to be
understood at the outset of the description which fol-
lows, it is contemplated that the apparatus and method,
in accordance with the present invention, may be used
with numerous other communication receivers.

The paging receiver herein is associated with a pag-
ing system having a base station terminal. The receiver
responds to control and data information from the base
station terminal, and in turn stores and provides data
messages to a user during operation.

FIG. 1 illustrates the block diagram of a paging re-
ceiver 10 operating in accordance with the present
invention. Radio frequency modulated selective call
paging signals are received on antenna 20 demodulated
by receiver 22 and decoded by decoder 24. Decoder 24
compares address signals within the selective call signal
with at least one predetermined address signal stored
within code plug 26. In response to detecting an address
assigned to the pager, a message signal following the
address is processed. Status decoder 28 determines if the
message signal includes status and timing information
and stores said information in a status area 32 within
message storage memory 30. If no initial status informa-
tion is included, a default status is assigned to the mes-
sage. The message information is stored in a message
area 34 within message memory where each message
has a corresponding status signal. The pager also has a
display 36 for displaying message information as well as
time of day information as determined by a time of day
clock 38. Time of day clock 38 may also provide day
and date information and is capable of generating
alarms in response to the time of day being equal 10 a
time set by various functions of the pager. The status of
messages stored in message memory may be changed by
characteristic analyzer and status control means 40 in
response 1o the time of day clock 38 or under manual
control from manual inputs 42 which may include a
plurality of buttons for manually operating various
functions of the pager. Decoder 24 further analyzes the
status assigned to a received message and the statuses of
messages stored in the message memory 30 and deter-
mines which messages if any are to be deleted in order
to store the message, or if the received message will be
stored.

An enabling description of the invention may be real-
ized with the aforementioned incorporated references
and the figures describing the operation of the inven-
tion.

FIG. 2 shows an example of a message signal having
various status signals and message information. The
message signal is preceded by an address 60. The mes-
sage signal consists of a first message status signal 62
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which indicates a default status, followed by a time
signal 64 and a corresponding second status signal 66,
followed by a time signal 68 and a corresponding third
message status 70 and followed by a message 72. The
message 72 is "DEPARTMENT MANAGER'S
MEETING IN 5 MINUTES, RED ROOM, 12:30™.
The message signal provides for establishing a default
status for the message and changing the status of the
message at two times during the day.

The message status as indicated by the status signals
62, 66, and 70 comprise six bits indicating a state of a
corresponding status. The first status “HELD" indi-
cates if the message is available for alerting and reading.
A 0" for this status indicates the message is not held
and a “1" for this status indicates the message is held.
The held message provides no indication to the user
that the message resides within the pager (except that a
message received with the held status may delete mes-
sages of a lower status), thus the user may not read a
message with a held status.

The “ALERTED" status indicates if an alert is to be
generated for the message. Purposes for the alert in-
clude indicating the reception of the message and indi-
cating 2 status change of the message. A 0" indicates
that an alert is to be generated and a *1" indicates than
an alert is not to be generated. In the normal operation
of the pager having a multi-tasking microcomputer (as
described in the aforementioned patents), the status of
each message is periodically scanned and if a message
has a “0" status for held (not held) and a “0" status for
alerted, an alert is generated for the message. After
completion of the alert, the alerted status is changed to
a"i",

The “LOCKED" status indicates the message may
not be deleted by an incoming message, or by a time
executed status change. This provides the user with a
way to insure that a message is never erased from mem-
ory by an automatic operation and that only a manual
deletion may remove the message from memory. A “0"
indicates the message is not locked while a “1" indicates
the message is locked.

The “PROTECT" status indicates the message is
protected from deletion by an incoming message, but
may be deleted by a time executed status change. This
insures that a message is not erased by an incoming
message having a l6wer status but may be erased by an
automatic operation or manual deletion. A 0" indicates
the message is not protected while a "1" indicates the
message is protected.

The “READ" status indicates if the message has been
read by the user of the pager. A 0" indicates the user
has not read the message. After reading a message, the
status is set to a “1". This status is used for determining
deletion priority of a message in response 1o an incom-
ing message or to generate an “‘unread message alert” if
the pager is switched off with unread messages.

The “DELETED" status indicates if the message is
present in the pager. A “0" indicates the message is
present and a "1 indicates the message is deleted.

The aforementioned statuses control the way a mes-
sage is handled by the pager. The message of FIG. 2 is
received with a default status indicating the message is
held, status signal 62. Thus the message is stored in
memory and no indication is given to the user that the
message has been received. For example, the message of
FIG. 2 may have been sent at 8:30 in the morning. Time
signal 64 indicates that at 12:25 PM the message status is
to be changed to correspond to status signal 66 which
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releases the message from the held state. Consequently
an alert is generated in response to which the pager user
reads the message indicating a meeting will occur at
12:30 PM. The message remains in the pager until 1:30
PM when time signal 68 causes the message to be de-
leted as indicated by status signal 70. Thus the message
was sent to the pager substantially prior to the meeting,
an alert was generated only prior to the meeting, and
the message was deleted substantially after the begin-
ning of the meeting. The message did not clutter the
user operations of the pager until just prior to the meet-
ing. The sequence management by the pager user.

FIG. 3 shows another example of a message signal.
Following the address 80 is a time signal 82. The ab-
sence of a status signal after the address, as in address
signal 62, indicates a predetermined default status is to
be assigned to the message. However, at 9:05 PM, as
determined by time signal 82, the message status is
changed to "HELD", thereby making the message
inaccessible to the user. Following message status 84 is
a repeat signal indicating that the status change of signal
84 is to be executed every time the time of day clock
equals time signal 82, Time signal 88 indicates that at
8:55 PM the message status is to be changed to corre-
spond to message status signal 90. The message status is
changed to “UNHELD” and "“UNALERTED"”
thereby causing the pager to generate an alert. In re-
sponse to the alert, the user would read the message 94,
“SEARCH ROOM CLOSES AT 9:00 PM". Repeat
signal 92 indicates that every time the time of day clock
38 equals time 88, the status of the message is changed
to correspond 1o message status signal 90.

—

0
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Thus the message signal of FIG. 3 is first received -

and alerted using a default priority. Thereafter, the
message is alerted every day at 8:55 PM and held every
day at 9:05 PM. The message appears in the user mem-
ory for ten minutes and is held the rest of the day
thereby uncluttering the message from the user selec-
tion process and simplifying the operation of the pager.

k)

It should be appreciated that the time signals of 40

FIGS. 2 and 3 may also include day of week and date
information thereby causing the status of messages to be
changed additionally in response to this information. It
should be further appreciated that message status and
time signals of FIGS. 2 and 3 may be distinguished from
the message by the use of predetermined control char-
acters. Alternately, the status and time signals may be
placed anywhere after the address signal. The messages
status signal of FIGS. 2 and 3, 60-70 and 82-86 along
with a signal corresponding to a addresses 60 and 80 are
stored in status area 32 of the message memory and the
messages 72 and 94 are stored in message area 34 within
the message memory.

FIG. 4 shows a flowchart for assigning a defauit
status to a message received by the pager and setting a
time for changing the status of the message. In step 100,
a new message is received. Step 102 checks if the mes-
sage was received with an initial status. If no initial
status was received (the signal of FIG. 3), a predeter-
mined default status is assigned to the message in step
104. The predetermined default status may be perma-
nently stored in code plug 26 or selected by means 42 in
combination with time of day signals. The default status
may further be dependent upon the address received
with the message signal. If in step 102, an initial status
signal is received (signal 62 of FIG. 2), step 106 sets the
default status. In the preferred embodiment, step 106
performs the logical “OR" of the received initial status
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with the default status associated with the address pre-
ceding the message signal. Thus if the default status of
messages associated with an address are “HELD", the
received status would not clear the “HELD" status.
The initial status is then deleted from the message sig-
nal. It should be appreciated that in an alternate embodi-
ment, the message status of step 106 could be always set
to correspond to the status received in the message
signal. Furthermore, default status dependency based
upon the address in steps 104 and 106 could be elimi-
nated, thereby assigning a default status to all addresses.
From either step 104 or 106, step 108 checks if the mes-
sage was received with a time signal. If true, step 110
sets an alarm in time of day clock 38 to correspond to
the time signal. Finally, step 112 exits to the other oper-
ations of the pager.

FIG. 5 shows a flowchart for changing the status of a
message in response to signals within the message. In
step 120, a message status alarm is generated by time of
day clock 38, as set by step 110 of FIG. 4. In step 122,
the message corresponding to the alarm is determined
and the new status corresponding to the alarm is read
from the message memory. Step 124 determines if the
message has been locked, thereby prohibiting the auto-
matic changing of the status of the message. If true, step
126 exits to other operations of the pager. If unlocked,
step 128 checks if a new status causes the message to be
deleted. If true step 130 checks if the current status
corresponds to held, unalerted or locked. If false, the
message is deleted in step 132 and in step 126 other
operations of the pager are executed. If true, step 126 is
directly executed. Thus a message may not be deleted if
it is either unread, held or locked. If in step 128 the
result was false, step 134 changes the status of the mes-
sage to correspond to the new message status. Then in
step 136, a repeat signal is checked to be associated with
the time and status signal. If not found, the time and
status are deleted. Then in step 140, the message is
checked for the next time signal subsequent to the time
of day clock, and if found, step 142 sets the alarm to
correspond to the time signal and step 126 returns to
other pager functions. Subsequently, step 120 is again
executed in response to the time of day clock being
equal to the alarm set in step 142. Thus the pager may
modify the status of a message having time and status
signal as shown by FIGS. 2 and 3. It should be appreci-
ated, that in view of this disclosure, many permutations
and combinations may be made in modifying the status
of a message while remaining within the scope of the
invention.

FIG. 6 shows a flowchart for setting the predeter-
mined default status of a message used in step 104 of
FIG. 4. The flowchart is entered at step 150 which may
be made in response to a manual input from means 42. In
step 152, the default status is selected from the available
message statuses. The selection would also be made in
response to manual inputs from means 42. After select-
ing the status, an address corresponding to the status is
selected at step 154. Either a single address, or any
combination of addresses, or all addresses stored in the
code plug may be selected to correspond to the default
status of step 152. Then in step 156 a time for imple-
menting the status is selected. The time selected in step
156 is programmed into the alarm of the time of day
clock. In an alternate embodiment, this step may be
eliminated thereby making the default status effective
immediately. Furthermore, if a default status is not
selected by FIG. 6, it may be stored in the codeplug
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thereby allowing selection at the time of programming
the pager addresses.

FIG. 7 shows a table generated by the flowchart of
FIG. 6. The table may be stored in memory within
characteristic analyzer and status control means 40.
Table entry 162 shows that at 8:00 AM the default status
associated with address A" and *“C" stored in the code
plug correspond to the held status. Entry 164 shows
that 10:00 AM the default status of “A™ and “C”
changes to the protected status. Table entry 166 has no
. associated time and is thereby always in effect for ad-
_ dress “D". This status causes any message received on
address “D™ to be deleted upon reception.

FIG. B shows a flowchart for changing the default
status used in step 104 of FIG. 4 in response to the time
of day. In response to an alarm programmed in step 156,
step 170 is entered. Step 172 determines an address
associated with the alarm and step 174 changes the
default status associated with the address. Then step 176
checks if all addresses selected by step 154 have had
their default statuses changed. If false, step 172 is again
executed. If true, step 178 exits to other pager functions.

The pager operating in accordance with FIGS. 6-8
will hold messages received on address “A" and “C"
between 8:00 AM and 10:00 AM. This time may corre-
spond to the pager user being in an important meeting,
and thus not wanting to be disturbed by the reception of
the messages on these addresses. Messages received
after 10:00 AM will be alerted upon reception and auto-
matically protected from deletion by an incoming mes-
sage. Messages received on address “D” will be arbi-
trarily deleted upon reception and no alert generated.
Such messages may be received from one who the
pager user has an adversarial relationship. The default
status of messages received on address “D” may be
manually changed at a later date if desired. The pager
may also have a “B" address stored in the code plug.
The default status could be either predetermined or
stored in the codeplug. If the default status corre-
sponded to all “0”s in the corresponding status states,
messages received on this address would always be
alerted upon reception, even in the aforementioned time
between 8:00 AM and 10:00 AM where messages asso-
ciated with address “A" and “C" were held, thereby
unalerted.

FIG. 9 shows manually changing the status of mes-
sages received and stored in the message memory in
response to the characteristic of the message. The chai-
acteristic of the messages may include the status of the
message, the message number, and the address on which
the message was received. In step 200, the manual status
change mode is entered in response to manual input
from means 42. In step 202, a conditional status is se-
lected, this status indicates the status of messages neces-
sary before the status may be changed. Then in step 204,
the new status is selected. In step 206 messages for status
change are selected. In step 210 a time for the status
change is selected and programmed into an alarm
within the time of day clock. Then step 212 exits to
other paging functions. As in the flowchart of FIG. 6,
the selections of steps 202, 204 and 206 may be made in
response to manual inputs made on means 42 of FIG. 1.
Steps 206 and 210 may be eliminated thereby providing
convenient operations on a plurality of messages. For
example, the conditional status of step 202 may include
all messages having the read status and the new status
may cause all messages having the read status to be
deleted from the pager memory. In this example, pro-
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tected, locked, unalerted or held messages may not be
deleted. This frees the user from the task of individually
deleting read messages. Alternately the conditional
status may include all messages having the held status
and the new status would change the held messages to
unalerted messages. In the example of FIGS. 6 through
8, this could be used between 8:00 AM and 10:00 PM to
determine if any messages were received on address
“A” or “B". Furthermore, held messages could be
changed to an unheld and alerted status, thereby forgo-
ing the alert sequence and making the messages avail-
able for reading by the user. It should be further appre-
ciated that step 206 may be executed and only held
messages received on address *A" would be changed to
an unheld status, thereby keeping messages received on
address “C" in a held status.

FIG. 10 shows a table of times generated by the flow-
chart of FIG. 9 for changing the status of messages
stored in the message memory. The table may be stored
in memory within means 40 of FIG. 1. Table entry 220
shows that at 10:10 AM the status of messages received
on addresses “A” and “C” may be changed. The condi-
tional status corresponds to the “HELD" state equaling
a *1" and all other status states are “‘don’t care” states.
The new status corresponds to the “HELD" state being
cleared, and not changing the state of the remaining
statuses, thus making any held messages received on
addresses A’ or “*C" received prior to 10:00 AM avail-
able for alerting. When combined with the example of
FIGS. 6-8, entry 220 changes the held state of messages
received between 8:00 AM and 10:00 AM at 10:10 AM.
Entry 222 shows that at 5:05 PM message 2 (which
corresponds to the order in which the message was
received) has no conditional status required in order to
change to a deleted status. Thus entry 222 provides for
deleting message number 2 at 5:05 PM. Entry 224 shows
that at 11:00 PM all messages having alerted and read
statuses set and other states clear will have a status of
deleted, thereby removing the message from the pager
memory. And entry 226 shows that at 11:30 PM all
messages having the alerted protect, and read statuses
set will have the protect status cleared thereby provid-
ing for deletion of the message by an incoming message.

FIG. 11 shows a flowchart for changing the status of
a message in response to the table of FIG. 10. Step 230
is entered in response to the time selected in step 210. In
step 232 a message is selected in response to the ad-
dress/message requirement of FIG. 10. Then step 234
checks if the message is locked. If not, step 236 checks
if the status of the message corresponds to the condi-
tional status of FIG. 10. If true, step 238 changes the
status of the message to correspond to the new status of
FIG. 10. From either steps 234, 236 or 238, step 240
checks if all messages have been selected. If not, step
232 selects the next message in the message memory. If
true, other paging functions are exited to by step 242.

It should be appreciated that the times specified in
steps 156 and 210 may either be repeating times, or
times executed once and removed.

FIG. 12 shows truth tables illustrating the status of a
received message necessary to delete messages of vari-
ous statuses already stored in the message memory.
Paging receivers have limited memory, and at times
received messages may have to delete messages stored
in the memory in order to be stored. Table 250 shows
possible statuses of messages stored in message memory
at the time of reception of a new message. Table 260
shows the status necessary to delete 2 message having a
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status corresponding to table 250. The status of table
260 is set by either steps 104 or 106 of FIG. 4. An “X"
entry in either table 250 or 260 indicates a don't care
~ state. Line 262 indicates a message with the delete status
set (a deleted message) may be replaced with any re-
ceived message having the delete status cleared. Line
264 shows that a stored message having the alerted
status and the read status set (a read message) may be
deleted by a received message having the read status
and deleted status cleared (an unread message). Line
266 indicates that a stored message having the alerted
status set and all other statuses cleared (an unread mes-
sage) may be deleted by a received message having the

protect status set and the delete status clear (a protected

message). Line 268 indicates that a message having the
alerted and protect statuses set and the held, locked and
deleted statuses cleared (a protected message) may only
be deleted by a received message having the held and
protect statuses set and the delete status cleared (a held
protected message). Lines 270, 272 and 274 indicate that
messages that are held, unalerted or locked may not be
deleted by a received message of any status.

In operation, a received message will be stored by
first checking message storage statuses specified by line
262 then 264 then 266 and finally 268. If a received
message does not have a status corresponding to table
260. it will not be stored in the message memory. Thus
by setting or clearing the read, protect and held statuses
of a received message, several message storage priori-
ties for deletion of messages already stored in the mem-
ory result. Any of the bits of the status signal of the
received message, either included in the message signal
or set at the pager may be set or cleared by this inven-
tion. For example, a very low priority message could
have a received status where the read status is set and all
other statuses are clear. Such a message can not delete
any messages stored in the pager but may only be stored
in memory having already deleted messages, which
corresponds to empty memory. If no empty memory
were available, the message would not be stored. Alter-
nately, a higher priority may be assigned to a message
by clearing the all status bits in the received message
(unread message), the received message may only be
stored in empty memory or may delete read and alerted
messages from the memory. Still higher priority may be
realized by setting the protect status of a received mes-
sage which provides for the deletion of unread and
unprotected messages. Setting the hold and protect
statuses provides for an even higher priority of message
deletion in order to store the received message.

Thus a means for determining one of a plurality of
priorities for a received message has been shown. The
priority indicating which messages may be deleted in
order to store the received message. The status shown
in FIG. 12 may be converted to a numerical priority
value for determining if a message may be deleted from
memory. Thus a received message would have to have
a higher priority value in order to delete a message from
memory. For example the status of line 262 table 250
could have a priority of 0 while the status of line 262
table 260 could have a priority of 1. Similarly, priorities
2, 4 and 6 could correspond to the statuses of lines
264-268 of table 250 and priorities 3, 5 and 7 could
correspond to the statuses of lines 264-268 of table 260.
The highest priority in this example could be 8 and
assigned to the statuses of lines 270-274 of table 250. In
an alternate embodiment, the priority signal may be
independent of the status signal and comprise a numeri-
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cal value. Thus a received message having a first numer-
ical priority may only delete a stored message having a
second numerical priority less than the first numerical
priority independent of the status of either message.
Similar to the received message status, the priority of a
received message may be included with the message or
set at the receiver in response to the time of day and the
address associated with the message. Furthermore, the
priority of messages stored in the memory may be var-
ied in response to the time of day and status of the mes-
sage.

FIG. 13 shows am address signal stored in the code
plug with corresponding function times and function
signals. This aspect of the invention provides for the
changing of the function of an address in response to the
time of day. Time signal 300 indicates that the function
described by function signal 302 is to be associated with
the address at that time. At time 304 the function of the
address is to be changed to that of function signal 306.
The address is shown by signal 308,

FIG. 14 shows a table relating the function signal to
the type of message received by the pager. Column 320
shows a four bit function signal and column 322 shows
the corresponding pager format. The formats include
tone numeric, alpha numeric and graphic messaging
with and without priority, as well as analog and Linear
Predictive Coding (LPC) voice messaging. Finally an
inactivation function (1111) inhibits the address decoder
of the pager from identifying the address from signals
within the received paging signal. Additional functions
may be added to the table of FI1G. 14 as required by the
paging system.

FIG. 15 shows an example of the changing functions
of an address with respect to time. Signal 330 and 332
indicate that beginning at 8:00 AM, messages will be
decoded as priority alpha messages. The priority indi-
cates that an audio alert will be generated in response to
the reception of the message even if the pager is set into
a silent alerting mode. The alpha function indicates that
the message signal after the address is to be decoded as
alpha (ASCII) data. Signals 334 and 336 indicate that at
5:00 PM messages will be decoded as numeric messages
having no alerting priority. Thus if the pager is set to a
silent alert mode, no audio alert will be generated in
response to the reception of the message, and the mes-
sage signal following the address will be decoded as
numeric (BCD) information. Finally, Signals 338 and
340 indicate that at 11:30 PM the address is deactivated,
thereby not being recognized by the pager. In opera-
tion, function signal 332 is reactivated at 8:00 AM the
next day. Address signal 342 indicates that the afore-
mentioned functions are assigned to an address corre-
sponding to the telephone number 555-1212.

Any number of time and functions signals may be
associated with an address and a code plug may have a
plurality of addresses each with associated time and
function signals. The paging terminal which transmits
the paging message must also be aware of the time of
day and the function of an address of the pager in order
to properly communicate messages to the pager. Fur-
thermore, the time and function signals 300-306 may
either be predetermined, stored in the code plug at the
time of programming the address, or within a message
received by the pager. Receiving time and function
signals from the base station allows the paging system 1o
more efficiently regulate the type of information trans-
mitted to a pager, for example numeric information may
be transmitted in busy hours and alpha or graphic infor-
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mation transmitted when the transmitter is not busy,
thereby having more time for transmitting longer alpha
or graphic messages. Additionally, a transmitter may
send the pager a new address with an initial function
followed by a time and a deactivation function. This
allows the paging system to provide a new service asso-
ciated with the new address to a pager user for a limited
time in order for the user to evaluate the service.

Although the invention has been shown by way of
example, numerous modifications may be made to the
invention while remaining with in the scope of inven-
tion which is defined by the following claims.

We claim:

1. A selective call receiver comprising:

means for receiving a selective call message, the se-

lective call message comprising an address, a mes-
sage and message status information and received
at a first time;

means for storing the message and a message status

associated therewith;

means for handling the message in accordance with

the message status; and

means for automatically changing the message status

to one of a plurality of predetermined message
statuses, the one of the plurality of predetermined
message statuses determined in response to the
message status information,
wherein the message handling means handles the mes-
sage in accordance with the one of the plurality of pre-
determined message statuses after the automatic chang-
ing means automatically changes the message status to
the one of the plurality of predetermined message sta-
tuses.

2. The selective call receiver according to claim 1
further comprising:

indicating means coupled to the message handling

means for producing an indication of the reception
and storage of the message,

wherein the message handling means provides a sig-

nal to the indicating means to produce the indica-
tion if the message status corresponds to a first one
of the plurality of predetermined message statuses,
and

wherein the message handling means does not pro-

vide a signal to the indicating means to produce the
indication if the message status corresponds to a
second one of the plurality of predetermined mes-
sage statuses different from the first message status.

3. The selective call receiver according to claim 1
further comprising:

display means coupled to the message handling means

for displaying the stored message,

wherein the message handling means provides the

message 1o the display means for display thereby in
response to the message having a message status
corresponding to a first one of the plurality of
predetermined message statuses, and

wherein the message handling means does not pro-

vide the message to the display means in response
to a second one of the plurality of predetermined
message statuses.

4. The selective call receiver according to claim 1
further comprising user selection means for manually
selecting the message status to be associated with the
message prior to reception of the selective call message.

5. The selective call receiver according to claim 1
further comprising time keeping means for generating a
time of day signal and wherein said means for automati-
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cally changing the message status is coupled to said time
keeping means for changing the message status of the
received message at a second time subsequent to the
first time, the second time determined in response to the
time of day signal.

6. The selective call receiver according to claim 1
wherein said receiving means includes a means for de-
termining if the address of the selective call message
matches a predetermined address; and wherein said
mans for automatically changing the message status
changes the message status in response to the message
status information and the address of the message.

-.7. The selective call receiver according to claim 6
wherein the message handling means is coupled to the
storing means, and wherein the message handling means
stores the message if the one of the plurality of predeter-
mined message statuses is a first message status and does
not store the message if the one of the plurality of prede-
termined message statuses is a second message status.

8. The selective call receiver according to claim 1
wherein the means for storing stores a plurality of mes-
sages each having message status information associated
therewith, 'and wherein the message handling means
comprises deleting means coupled to the receiving
means and the storing means for deleting one of the
plurality of messages from this storing means in re-
sponse to the receiving means receiving a selective call
message having message status information correspond-
ing to a message status having a value greater than a
value of the message status associated with the one of
the plurality of messages. ’

9. A method of assigning a status to a message re-
ceived by a selective call receiver comprising the steps
of:

receiving a selective call message comprising an ad-

dress, message status information, and the message;
and

automatically assigning one of a plurality of message

statuses to the message for determining how the
message will be handled, the one of the plurality of
message statuses determined in response to the
message status information.

10. The method according to claim 9 further compris-
ing the steps of:

providing an indication signal indicating reception of

the message if the one of the plurality of message
statuses is determined to be a first predetermined
message status; and

inhibiting said indication signal if the one of the plu-

rality of message statuses is determined not to be
the first predetermined message status.
11. The method according to claim 9 further compris-
ing the step of:
determining a default message status from the plural-
ity of message statuses in response to a manual
input at the selective call receiver; and wherein

said step of assigning assigns the default message
status to the message.

12. The method according to claim 9 wherein the step
of assigning assigns a first one of the plurality of mes-
sage statuses in response to the address corresponding
to a first predetermined address and assigns a second
one of the plurality of message statuses in response to
the address corresponding to a second predetermined
address.

13. The method according to claim 9 wherein said
step of automatically assigning is made in response to a
manual input at the selective call receiver.
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14. The method according to claim 9 wherein the
selective call receiver further includes a time keeping
means for producing a signal indicative of the time of
day. the method further comprising the step of:
determining a first default message status, a second
default message status and a first time; and wherein
said step of assigning assigns the first default message
status in response to the time of day signal being
before the first time and assigns the second default
message status in response to the time of day signal
being after the first time.
15. The method according to claim 9 wherein the
plurality of message statuses includes a message status

indicating the message may not be deleted by a subse-.

quent message.

16. The method according to claim 9 wherein the
plurality of message statuses includes a message status
indicating the message may not be stored upon recep-
tion of the message.

17. A selective call receiver comprising:

means for storing a message and a plurality of charac-

teristics associated with the message including a
current message status;

means for handling the message in accordance with

the current message status; and

means for automatically changing the current mes-

sage status associated with the message from a first
message status to a second message status if a char-
acteristic of the message substantially equals a pre-
determined characteristic.

18. The selective call receiver according to claim 17
further comprising:

clock means for generating a time signal, wherein

said changing means changes the current message

status of the message in response to the time signal
equaling a predetermined time.

19. The selective call receiver according to claim 18
wherein said predetermined time and said second mes-
sage status are included within time and message status
signals, respectively, within a selective call message
comprising the message, and the selective call receiver
further comprises means for decoding the time and
message status signal from the selective call message for
use by said changing means, whereby the plurality of
characteristics of the message comprise the time and
message status signals.

20. The selective call receiver according to claim 17
wherein said storing means stores a plurality of mes-
sages, the characteristic of each message having a
unique signal indicative to the message associated there-
with, and the predetermined characteristic includes the
unique signal indicative of the message.

21. The selective call receiver according to claim 17
wherein the message includes an address signal indica-
tive of the selective call receiver, the selective call re-
ceiver having a plurality of addresses assigned thereto,
and the plurality of characteristics includes signals cor-
responding to the plurality of addresses and said prede-
termined characteristic corresponds to one of the plu-
rality of addresses.

22. A method for changing a current message status
of a message stored within a selective call receiver
wherein the message is handled in accordance with the
current message status thereof, the method comprising
the steps of:

comparing a characteristic associated with stored

messages 10 a first characteristic; and
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automatically changing the current message status of
those stored messages having an associated charac-
teristic substantially equal to the first characteris-
tic.

23. The method according to claim 22 further com-
prising the step of storing a plurality of messages having
the characteristic associated therewith and a message
status corresponding to each of the plurality of mes-
sages; and wherein

said step of comparing further comprises comparing

the message status of the plurality of messages to a
first message status; and wherein

said step of changing automatically changes the mes-

sage status of messages within the plurality of mes-
sages which have the first message status corre-
sponding thereto.

24. The method according to claim 23 wherein the
first message status corresponds to a message having
been read by an operator of the selective call receiver
and a second message status corresponds to the message
being deleted from the selective call receiver.

25. The method according to claim 23 wherein the
first message status corresponds to inhibiting an indica-
tion that a message has been received an stored and a
second message status enables said indication.

26. The method according to claim 22 wherein the
selective call receiver has a plurality of predetermined
address signals assigned thereto and the message has an
address signal associated therewith matching one of the
plurality of address signals, and wherein the character-
istic associated with the message corresponds to said
address signal.

27. The method according to claim 22 wherein said
step of comparing is performed in response to a manual
input made at the selective call receiver.

28. The method according to claim 22 wherein the
selective call receiver further includes a time keeping
means for producing a signal indicative of the time of
day, further wherein said step of comparing is per-
formed in response to the time of day signal being equal
to a predetermined time.

29. A selective call receiver comprising:

means for storing a first message having a first hierar-

chical message priority;

means for receiving a selective call message compris-

ing a second message;

means for automatically selecting from a plurality of

hierarchical message priorities, a second hierarchi-
cal message priority for the second message:;
means for generating a time of day signal;
means for changing the first hierarchical message
priority in response to the time of day signal; and

means for selectively automatically deleting the first
message in response to the second message having
the second hierarchical message priority.

30. The selective call receiver according to.claim 29
further comprising:

clock means for generating a time of day signal; and

means for changing the first hierarchical message

priority in response to the time of day signal;

31. The selective call receiver according to claim 29
wherein selective call message includes the second mes-
sage and a signal indicative of the hierarchical message
priority of the second message and said selecting means
assigns the second hierarchical message priority in re-
sponse to the signal.

32. The selective call receiver according to claim 31
wherein the signal further indicates the status of the
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second message and the selecting means selects the
second hierarchical message priority in response to the
hierarchical message priority and the status of the sec-
ond message.

33. The selective call receiver according to claim 29
further comprising input means for manually inputting a
user selection signal into the selective call receiver;
wherein the selecting means selects the second hierar-
chical message priority in response to the user selection
signal.

" 34. The selective call receiver according to claim 29
* further comprising a clock means for generating a time
of day signal; wherein said assigning means assigns the
second hierarchical message priority in response to the
time of day signal.

35. The selective call receiver according to claim 34
further comprising means for changing the first hierar-
chical message priority in response to the time of day
signal. )

36. A receiver for receiving an information signal,
said information signal being formatted in one of a plu-
rality of formats, the receiver comprising:

clock means for producing a time signal;

format selecting means for selecting a format from

the plurality of formats in response to the time
signal; and

means for decoding the information signal in the

format selected by said format selecting means.

37. The selective call receiver according to claim 36
wherein said plurality of formats includes an alpha for-
mat and a numeric format wherein the information is
formatted in ASCII and BCD formats, respectively.

38. The receiver according to claim 36 wherein an
address signal precedes the information signal, the ad-
dress signal selectively identifying the receiver for re-
ceiving the information signal, the receiver further
comprising:

memory means for storing a predetermined address

identifying the receiver;

comparison means for comparing the address signal

with the predetermined address and for generating
a detect signal in response to the address signal
being substantially equal to the predetermined ad-
dress; and wherein

said means for decoding decodes the information

signal in response to the detect signal.

39. The receiver according to claim 36 further com-
prising:

memory means for storing a plurality of event signals

and a corresponding plurality of function signals;
wherein

said format selecting means comprises:

determining means for comparing the time signal
with the plurality of event signals to determine if
the time signal correlates with any of the plural-
ity of event signals; and

selecting means for selecting the format in response
to one of the plurality of function signals corre-
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sponding to one of the plurality of event signals
correlating with the time signal.

40. The receiver according to claim 39 wherein the
one of the plurality of function signals inhibits said de-
coding means from decoding the message.

41. The receiver according to claim 39 wherein the
information includes at least one event signal and a
corresponding function signal and the receiver further
comprises a means for detecting the at least one event
signal and corresponding function signal and for storing
the at least one event signal and corresponding function
signal in said memory means.

42. A selective call receiver for receiving a paging
signal having an address signal, the selective call re-
ceiver comprising:

clock means for producing a time of day signal;;

memory means for storing a predetermined address

and an enable time and a disable time;

receiving means for receiving and demodulating the

paging signal; and

decoding means for detecting an address signal equal

to the predetermined address in response to the
time of day signal having a value between the en-
able and disable times, and for not detecting the
address signal in response to the time of day signal
having a value not between the disable and enable
times.

43. The receiver according to claim 42 wherein said
memory means stores a second predetermined address,
and said decoding means further detects an address
signal equal to the second predetermined address inde-
pendent of the enable and disable times.

44. A selective call receiver, comprising:

means for receiving messages;

means for storing received messages and a message

status associated with each received message;
means for handling stored messages in accordance
with the message status associated therewith; and
means for automatically changing the message status
of certain stored messages to another message sta-
tus identified by a manual input means,
wherein the handling means handles the certain stored
messages in accordance with the another message status
after the automatic changing means automatically
changes the message status thereof to the another mes-
sage status.

45. A selective call receiver, comprising:

means for receiving messages and initial current mes-

sage statuses associated therewith;

means for storing received messages and a current

message status associated with each received mes-
sage, wherein initially the current message status of
received messages are the associated initial current
message statuses received therewith;

means for automatically changing the current mes-

sage status of certain stored messages having a
characteristic identified by a manual input means;
and

means for handling stored messages in accordance

with the current message statuses stored therewith.
L ] - L L] -
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[57) ABSTRACT

A selective call receiver, such as a pager, has a real-time
clock and is capable of determining the response of the
receiver to a message in accordance with a status associ-
ated with that message. The selective call receiver can
also change the status at a selected time or if a charac-
teristic of the message matches a predetermined charac-
teristic. Additionally the selective call receiver may
choose from a plurality of priorities, a priority of a
received message in order to determine if a message
stored in the memory of the selective call receiver will
be deleted by the received message. The selective call
receiver is further capable of determining the type of
data decoded by an address with respect to the time of
day.
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