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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 to 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 to 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 displayed 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 2 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.
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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 sa aut 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 a
relatively simple task for the pager user in view of in-
creasing message thronghput.

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 i
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. 8 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 reccived 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. 5
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-
mnication 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
slation 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 30
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 35
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- 40
sage. The message information is stored in a message
arca 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 45
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 to a
time set by various functions of the pager. The status of
messages stored in message memory may be changed by 50
characteristic analyzer and status control means 40 in
response to 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 55
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 65
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 ai 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 a 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
a1,

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 lower 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
bas 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 to 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 gencrate 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 to message status signal 90.

Thus. the message signal of FIG. 3 is first recaived
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.

20

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 contro! 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 default
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
exccuted 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 1o 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. 8 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 char-
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 sclected 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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8
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 & 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

55
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status of the message to correspond to the new status of
FIG. 10. From ecither 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 siep 242.

It should be appreciated that the times specified in
steps 156 and 210 may ecither be rcpcatmg 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 a 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 (2 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 (LFPC) 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 FIG. 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 800 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 to
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 to 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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12
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 subseguent 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 plorality 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 to 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
sclective 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 whercin 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 se]ecung 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 selek:ung means
assigns the second hierarchical messnge 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 hicrar-
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 predctermined 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.
e & ¥ ® @
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METHOD AND APPARATUS FOR
GENERATING ALERTS BASED UPON
CONTENT OF MESSAGES RECEIVED BY A
RADIO RECEIVER

FIELD OF THE INVENTION

This invention relates in general to radio receivers having
alerts, and more specifically to a radio receiver for gener-
ating an alert based upon message content.

BACKGROUND OF THE INVENTION

Portable radio receivers, such as pagers, are typically
carried by users for the purpose of receiving messages when
away from a computer or telephone. Generally, a portable
receiver includes an alert mechanism for generating an alert
1o announce reception of a message to the user. In response
to receiving the message, the receiver may then display the
message (o the user automatically, or the message may be
displayed in response to manipulation of controls by the
user. In some situations, the user could be inconvenienced
by having to read the message immediately in order to
determine its content. Therefore, some portable receivers
generate different alerts to announce reception of different
types of messages such that the user can determine the
message type from hearing the alert.

In many communication systems, common messages arc
often transmitted to multiple portable receivers. Some com-
munication systems, for instance, transmit sports informa-
tion to service subscribers who carry portable receivers so
that the subscribers can receive current information about a
sport or even a particular event. Using conventional paging
technology, a portable receiver carried by such a subscriber
could, for example, be alerted to the message type, e.g.,
“sports”, of the received message. Although the user could
determine the message type from the alert, he could not,
however, determine message content from the alert. As a
result, the user would have to read each received message to
determine whether the current message was of interest to
him.

Thus, what is needed is a method and apparatus for
generating alerts based upon message content.

SUMMARY OF THE INVENTION

A method, in a radio receiver, for generating alerts based
upon message content including the step of receiving a
common message comprising at least first and second recipi-
ent identifications (IDs) and at least first and second alert
codes, wherein the common message is received by other
system receivers having addresses equivalent to an address
associated with the radio receiver, and wherein the at least
first and second recipient IDs and the at least first and second
alert codes are separate and distinct from the address. The
method further includes the steps of determining which of
the at least first and second recipient IDs included in the
common message is a recipient ID associated with the radio
receiver and selecting one of the at least first and second
alert codes indicated by the recipient ID associated with the
radio receiver, wherein the one of the at least first and second
alert codes selected by the radio receiver can be different
from an alert code, included in the at least first and second
alert codes, that is selected by others of the other system
receivers. An alert associated with the one of the at least first
and second alert codes is then generated.
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A radio receiver for generating alerts based upon content
of received messages includes a receiving circuit for receiv-
ing an address and a message common to all system receiv-
ers. The address indicates that the message is intended for
reception by the system receivers, and the message includes
at least first and second alert codes that are separate and
distinct from the address and that are each indicative of an
alert pattern. The message further includes at least first and
second recipient identifications (IDs) that are separate and
distinct from the address and that direct each of the system
receivers to one of the at least first and second alert codes
within the message. An ID locator element 1s included in the
radio receiver for monitoring, after determining from the
address that the message is intended for reception by the
radio receiver, the message to determine whether an ID
associated with the radio receiver is equivalent to one of the
at least first and second recipient IDs. When the ID associ-
ated with the radio receiver is equivalent to one of the at least
first and second recipient IDs, the ID locator element deter-
mines a location of the one of the at least first and second
recipient. IDs within the message. An alert code locator
element coupled to the ID locator element utilizes the
location of the one of the at least first and second recipient
IDs to look up a location associated with one of the at least
first and second alert codes provided in the message, and a
sound locator element coupled to the alert code locator
element utilizes the one of the at least first and second alert
codes to look up alert information associated therewith.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an electrical block diagram of a communication
system in accordance with the present invention.

FIG. 2 is a signal diagram of a message transmitted by a
terminal included within the communication system of FIG.
1 to a radio receiver included within the communication
system of FIG. 1 in accordance with the present invention.

FIG. 3 is an electrical block diagram of the terminal
included within the communication system of FIG. 1 in
accordance with the present invention.

FIG. 4 is a lowchart of the operation of a processing unit
included within the terminal of FIG. 3 in accordance with
the present invention.

FIG. 5 is an electrical block diagram of the radio receiver
included within the communication system of FIG. 1 in
accordance with the present invention.

FIG. 6 is a flowchart of the operation of a controller
included within the radio receiver of FIG. 5 in accordance
with the present invention.

FIG. 7 is a flowchart illustrating the operation of an
identification locator element included within the radio
receiver of FIG. 5 in accordance with the present invention,

FIG. 8 is a flowchart depicting the operation of an alert
code locator element included within the radio receiver of
FIG. 5 in accordance with the present invention.

FIG. 9 is a flowchart of the operation of a sound locator
element included within the radio receiver of FIG. 5 in
accordance with the present invention.

DESCRIPTION OF A PREFERRED
EMBODIMENT

FIG. 1 is an electrical block diagram of a communication
system 100 comprising a terminal 105 for transmitting
messages to a plurality of radio receivers 110, such as
portable pagers or transceivers, over the air. The messages
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received by the radio receivers 110 preferably include mes-
sage information for display to the user in addition to alert
codes from which a receiver 110 can determine which of
several predetermined alerts should be generated to
announce reception of the message.

According to the present invention, the radio receivers
110 receive common messages about events, such as sports
events, on the same paging address. By way of example,
when the radio receivers 110 are to receive information
about baseball or football, each radio receiver 110 is asso-
ciated with a particular sports team by means of a stored
recipient identification (ID) indicative of that team. A radio
receiver 110 preferably receives a sports message and scans
the message to determine whether or not its “team ID" is
included in that message to indicate that the message is of
interest to the user. It will be appreciated that, when the
communication system 100 provides information messages
of other types, the receiver 110 would scan a received
message to locate another type of unit ID. In sports-specific
situations, when the team ID associated with the radio
receiver 110 is included in the message, the radio receiver
110 proceeds to locate an alert code included within the
message 1o determine which of the predetermined alerts is to
be generated. When, for instance, the message information
indicates that the sports team associated with the receiver
110 has scored a run or a touchdown, an alert code within the
message can prompt the receiver 110 to generate a “cheer”
or “yea” noise to inform the user of a favorable occurrence.
As mentioned, the same message is provided to all of the
receivers 110. When the same message is received by a
receiver 110 associated with the opposing team, a different
alert code within the message can result in the generation of
a "boo”, “sigh”, or other unfavorable noise by that receiver
110.

In this manner, a common message can be sent to different
groups of receivers 110, and each group can conveniently
extract different sets of data from the common message
based upon a subaddress, e.g., the recipient IDs. Addition-
ally, the common message can include common data that is
intended for reception by all of the different groups of
receivers 110. Therefore, a single ransmitted message can
conveniently include common data for reception by all of
the receivers 110 and at least two different sets of data, each
intended for reception by a different receiver group. Con-
ventionally, in order to provide different information 10 two
different paging groups, two different messages, each sent
with a unique paging address, are transmitted over the air. As
aresult, in a conventional sports service context, each group
of pagers associated with a different sports team would have
a unique address. Messages conventionally transmitted to
home team pagers would include the home team address and
message information, e.g., alert code, intended therefor, and
separate messages transmitted to visitor team pagers would
include the visitor team address and the message informa-
tion intended for reception by the visitor team pagers.
According to the present invention, however, only half as
many messages are required be transmitted because the
receivers 110 for each different group can advantageously
determine from the common message which of the infor-
mation is intended for reception and which is not and can
further recover common information intended for all receiv-
ers 110. As a result, paging channels are utilized more
cfiiciently in the communication system 100.

FIG. 2 illustrates an example of a message that can be
transmitted from the terminal 105 to the receivers 110 to
update users of the receivers 110 on a particular sporting
event, such as baseball. Preferably, the message comprises
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recipient, or team, IDs 205, 210 located in predetermined
locations within the message to indicate which two baseball
teams are currently playing a baseball game that is the
subject of the message. The team IDs 205, 210 can, for
example, cach consume eight bits of the message. According
to the present invention, the team IDs 205, 210 indicate by
their locations which of the two teams is the home team and
which of the two teams is the visitor team. In this example,
the ID 205 for the visitor team is included first in the
message and is followed by the home team ID 210. The
message further comprises a visitor alert code 215 and a
home alert code 220, each located in different predetermined
locations. Additionally, the message can include game infor-
mation 225 to inform the user of the current game starus.
Such game information 225 can, for example, include details
about which team is at bat, the inning of the game, the
number of outs for the team at bat, and the score of the game.

In accordance with the present invention, a radio receiver
110 associated with one of the team IDs 205, 210 can
determine, from the location of its ID within the message,
whether its team is the home team or the visitor team.
Thereafter, the radio receiver 110 can advantageously deter-
mine the location of the appropriate alert code within the
message such that an alert is generated to indicate whether
the latest game event is favorable or unfavorable to the team
associated with the receiver 110.

It will be appreciated that the message of FIG. 2 is
depicted for example purposes only and that the placement
of the team IDs 205, 210 and the alert codes 215, 220 can
vary as long as the placement is predetermined and recog-
nizable by the receiver 110. It will be further appreciated that
the number of team IDs and alert codes can vary depending
upon the sport with which the radio receiver 110 is associ-
ated. If, for example, information about a horse race is to be
transmitted to the receivers 110, the number of team IDs and
alert codes would be equal to the number of entries in the
race.

Referring next to FIG. 3, an electrical block diagram of
the terminal 105 is depicted. The terminal 105 preferably
comprises a data entry device 310, such as a keyboard, for
entering the game information, the alert codes for the
different teams, and information about which teams are
involved in the sports event. Additionally, at the beginning
of a sporting event, the data entry device 310 can be utilized
1o enter information indicative of which team is the home
team and which team is the visitor team. The information
provided by the data entry device 310 is received by a
central processing unit (CPU) 315 coupled thereto for con-
trolling the operation of the terminal 105. The CPU 315
stores the information provided by the data entry device 310
in a memory, such as a random access memory (RAM) 320.
The terminal 105 further comprises a database 325 for
storing a list of all of the teams and the team IDs associated
therewith. The team ID can be, if sufficient space is available
within the message, the name of the team. Alternatively, the
team ID could be an abbreviated form of the team name or
any other information by which the team can be identified.

The terminal 105 also includes an encoder 330 coupled to
the CPU 315 for encoding the team IDs, the alert codes, and
the game information into a message in a conventional
manner. By way of example, the message could be encoded
using the POCSAG (Post Office Code Standardization Advi-
sory Group) signalling format or the GSC (Golay Sequential
Code) signalling format. The encoded message is provided
to a transmitter 335 for transmitting the message as a radio
frequency signal.

FIG. 4 is a flowchart illustrating the operation of the
terminal CPU 315 in accordance with the present invention.
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Preferably, the CPU 315 receives, at step 405, the informa-
tion, e.g., the game information, alert codes, and visitor and
home team information, from the data entry device 310 and
stores, at step 410, the information in the RAM 320.
Thereafter, the CPU 315 references, at step 415, the team ID
database 325 to determine the team IDs for the visitor and
home teams involved in the current event. The team IDs,
alert codes, and game information are then, at step 420,
provided to the encoder 330 for encoding into a message
having the appropriate signalling format. According to the
present invention, the message includes the team IDs and
alert codes in the appropriate predetermined locations. By
way of example, the CPU 315 can provide the visitor team
ID to the encoder 330 as the first eight bits of the message
when the first eight bits of the message are the predeter-
mined location for the visitor team ID. When bits nine
through sixteen are the predetermined location for the home
team ID, the CPU 315 can provide the home team ID to the
encoder 330 as the next eight bits of the message. This
procedure is preferably also followed for placement of the
visitor and home team alert codes in predetermined locations
of the message. After the message is encoded, it is provided,
at step 425, to the transmitter 335 for transmission to the
receivers 110.

As described above, the alert codes are entered into the
terminal 105 via the data entry device 310. It will be
appreciated, however, that other methods for determining
the alert codes to be sent to the home and visitor team
receivers 110 could be utilized as well. For instance, the data
entry device 310 could simply be used for entering the game
information and information by which the teams are iden-
tified. A subroutine within the terminal 105 could be fol-
lowed to determine how the current game information
differs from previous game information and then whether
the latest event in the game is favorable or unfavorable for
each of the teams. If, for example, the current game infor-
mation indicates that the home team has scored a run since
reception of the previous game information, the terminal
105 could reference a database (not shown) to determine
which alert code should be provided in that instance for the
home team and which alert code should be provided for the
visitor team. In this alternate embodiment of the present
invention, each alert code still requires placement in a
predetermined location within the message.

Referring next to FIG. 5, an electrical block diagram of
the radio receiver 110 is shown. The radio receiver 110
preferably includes an antenna 505 for receiving a radio
frequency signal transmitted by the terminal 105 (FIG. 1). A
receiving circuit 510 coupled to the antenna 505 recovers the
message from the radio frequency signal in a manner well
known to one of ordinary skill in the art and provides the
message to a controller 515, which controls the operation of
the radio receiver 110. The radio receiver 110 further com-
prises a memory, such as a RAM 520, for storing the
message and a location memory 525 for storing parameters
including the predetermined locations within each message
for the visitor team ID, home team ID, visitor alert code, and
home alert code. An alert database 530 preferably stores a
listing of alert codes that can be received in the messages
transmitted by the terminal 105 and a listing of alert infor-
mation corresponding thereto.

The radio receiver 110 further comprises an alert mecha-
nism 535 for generating an alert based upon the alert
information stored in the alert database 530 and a display
540 for displaying the game information included in the
message to the user. A memory, such as a read only memory
(ROM) 545, stores firmware elements used in processing a
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received message. According to the present invention, such
firmware elements include an ID locator element 550 for
monitoring the message to find a team ID associated with the
receiver 110 and determining the location thereof within the
message. An alert code locator element 555 utilizes the team
ID location to locate the appropriate alert code in the
message, and a sound locator element 560 looks up the alert
code in the alert database 530 to find alert information used
in generating an alert to be heard by the user.

The alert information can be, for example, an alert pattern
used to drive the alert mechanism 535 when the alert
mechanism 535 comprises a transducer. Alternatively, the
alert information can comprise location information indicat-
ing where a recorded sound is located in a sound memory
570. This recorded sound can be used to drive the alert
mechanism 535 when the alert mechanism 535 comprises a
speaker. In some embodiments of the present invention, both
a transducer and a speaker could be included to provide for
the generation of a large variety of sounds and recorded
messages. For instance, the recorded sounds could include
messages such as “way to go!” or “oops”. In embodiments
that include recorded sounds, it is envisioned that such
sounds could be customized by the user to provide for
greater personalization of alerts.

According to the present invention, the radio receiver 110
can advantageously determine which of several alert codes
within a message is an alert code intended for use by that
receiver 110. Therefore, different receivers 110 can receive
an identical message and select different alert codes from the
identical message to generate different sounds, Air space is
more efficiently utilized, as a result, because the terminal
105 can send out the same message for transmission to
receivers 110 associated with both the home team and the
visitor team. In prior art communication systems, on the
other hand, different messages must be transmitted to each
receiver 110 according to the alert code to be provided
thereto. As a result, a differemt message would have to be
provided to the home team receivers 110 than that provided
to the visitor team receivers 110, and twice as many mes-
sages would have to be transmitted over the air, thereby
clogging the airwaves.

FIG. 6 is a flowchart depicting the operation of the radio
receiver controller 515 (FIG. 5) in accordance with the
present invention. At steps 605, 610, the controller 515
receives the message from the receiving circuit 510 and
stores the message in the RAM 520. Thereafter, the con-
troller 515 provides, at step 615, the message to the ID
locator element 550. When, at step 620, the team ID
associated with the receiver 110 is included within the
message, the location of the ID is provided by the ID locator
element 550 to the controller 515, at step 625. Next, at step
630, the ID location is provided to the alert code locator
element 555, which determines which of the alert codes
included in the message is the alert code to be used by the
receiver 110. When, at step 635, the controller 515 receives
the alert code from the alert code locator element 555, the
alert code is provided, at step 640, to the sound locator
element 560 for looking up alert information associated with
the alert code. The alert information is received, at step 645,
by the controller 515.

As mentioned above, the alert information can comprise
an alert pattern or a location of a recorded sound, depending
upon the type of alert mechanism 535 (FIG. 5), e.g., trans-
ducer or speaker, utilized by the receiver 110. At step 650,
when the alert mechanism 535 is a transducer, the controller
515 utilizes, at step 655, the alert pattern provided by the
sound locator element 560 to drive the transducer. When, at
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step 650, the alert mechanism 535 is a speaker, the controller
515 drives the speaker with the recorded sound located by
the sound locator element 560, at step 660. Additionally, at
step 665, the controller 515 provides the game information
to the display 540 for presentation 1o the user.

FIG. 7 is a flowchart of the operation of the ID locator
element 550 (FIG. 5) in accordance with the present inven-
tion. At step 705, the ID locator element 550 receives the
message from the controller 515. Thereafter, the message is
‘monitored, at step 710, to determine whether the team ID
associated with the receiver 110 is included in the message.
When the team ID is found, the location of the team 1D is
determined, at step 715. Next, the ID location is provided, at
step 720, to the controller 515. This location can be, for
example, indicated by the numbers of the message bits, e.g.,
bits nine through sixteen, in which the team ID is included.

FIG. 8 is a flowchart of the operation of the alert code
locator element 555 (FIG. 5). According to the present
invention, the alert code locator element 555 receives, at
step 730, the ID location from the controller 515. The alert
code locator element 555 compares, at step 735, the received
location to team ID locations stored in the location memory
525 to determine whether the team ID location is indicative
of the home team or the visitor team. By way of example, the
location memory 525 can indicate that bits nine through
sixteen store the ID for the home team, in which situation the
alert code locator element 555 can determine that the team
associated with the receiver is currently the home team if the
ID location specifies bits nine through sixteen of the mes-
sage as including the team ID.

When, at step 740, the receiver 110 is associated with the
home team, the location for the home team alert code is
looked up, at step 745, in the location memory 525. For
example, the home team alert code location could be speci-
fied as bits twenty-one through twenty-four of the message.
When the receiver 110 is associated with the visitor team,
the location for the visitor team alert code is determined, at
step 750. Thereafier, the location indicated in the location
memory 525 is utilized, at step 755, to retrieve from the
message the alert code having that location in the message.
When, for instance, the receiver 110 is currently associated
with the home team and the home team alert code location
is specified as bits twenty-one through twenty-four, the alert
code locator element 555 retrieves the information included
in those bits of the message to retrieve the appropriate alert
code. The alert code selected from the message is provided,
at step 760, to the controller 515.

Referring next to FIG. 9, the operation of the sound
locator element 560 (FIG. 5) is depicted. At step 770, the
sound locator element 560 receives the alert code from the
controller 515. The sound locator element 560, at step 775,
looks up the alert code in the alert database 530 to find the
corresponding alert information. As described above, the
alert information can be, for example, an alert pattern for
driving a transducer or a location in which a recorded sound
is stored. Next, at step 780, the sound locator element 560
provides the alert information to the controller 515.

It will be appreciated that, although the messages trans-
mitted within the communication system 100 have been
primarily described as sports messages conceming sports
cvents, other types of messages can be transmitted as well.
By way of example, the radio receiver 110 can be affiliated
with a geographic area, rather than a sports team, and the
unit IDs provided within the message can be associated with
different geographic areas. In such a system, the messages
can further include traffic information or other information
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pertinent to the areas along with alert codes that are content-
specific for different unit IDs included within the message.
To reiterate, other embodiments of the present invention are
envisioned in which the messages transmitted to the radio
receivers 110 include unit IDs specific to a group of receiv-
ers 110, alert codes intended for use by the different groups
as specified by the unit IDs, and message information, the
content of which is determinative of the alert codes provided
within the messages.

In summary, ‘the communication system as described
above includes a terminal for transmitting identifications
(IDs) for both home and visitor teams in predetermined
locations within a message. Additionally, the terminal trans-
mits an alert code for use by receivers associated with the
home team and an alert code for use by receivers associated
with the visitor team, each in a predetermined location, A
receiver included in the communication system receives the
message and, when one of the recipient IDs is equivalent to
a team ID associated with the receiver, determines the
location of the recipient ID in the message. This location is,
in accordance with the present invention, utilized by the
receiver to look up a location in which one of the alert codes
is located.

In this manner, the receiver can advantageously choose
the correct alert code for generating an alert from two or
more transmitted alert codes included in the same message.
As a result, the same message can be provided to receivers
associated with opposing teams, and the receivers can, after
selection of the appropriate alert code, generate different
alerts indicating to the user whether his team has performed
favorably or unfavorably. Therefore, the airwaves are uti-
lized efficiently because, according to the present invention,
a single message is provided to inform all users interested in
a sports event of updates to the event. In conventional
communication systems, on the other hand, receivers are
unable to determine from message content which of several
alerts should be generated. As a result, in conventional
systems, a different message would have to be sent to fans
of one team than that sent to fans of the opposing team in
order 10 indicate different alens for receivers carried by the
different fans. Sending two messages would increase not
only the time in which messages could be transmitted, but
also less efficiently utilize the airwaves over which the
messages are transmitted.

It will be appreciated by now that there has been provided
a method and apparatus for generating alerts based upon
message content.
What is claimed is:
1. A method, in a radio receiver, for generating alerts
based upon message content, the method comprising the
steps of:
receiving a common message comprising at least first and
second recipient identifications (IDs) and at least first
and second alert codes, wherein the common message
is received by other system receivers having addresses
equivalent to an address associated with the radio
receiver, and wherein the at least first and second
recipient IDs and the at least first and second alert codes
are separate and distinct from the address:

determining which of the at least first and second recipient
IDs included in the common message is a recipient ID
associated with the radio receiver;

selecting one of the at least first and second alert codes

indicated by the recipient ID associated with the radio
receiver, wherein the one of the at least first and second
alert codes sclected by the radio receiver can be dif-
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ferent from an alert code, included in the at least first
and second alert codes, that is selected by others of the
other system receivers; and

generating an alert associated with the one of the at least

first and second alert codes.

2. The method of claim 1, wherein the at least first and
second recipient IDs are located in a first set of predeter-
mined locations within the common message, and wherein
the selecting step comprises the steps of:

determining a first predetermined location included

within the first set of predetermined locations of the
common message in which the recipient ID associated
with the radio receiver is located; and

utilizing the first predetermined location to look up a

second predetermined location included within a sec-
ond set of predetermined locations included in the
common message, wherein the one of the at least first
and second alert codes is located in the second prede-
termined location.

3. The method of claim 1, further comprising the step of:

utilizing the one of the at least first and second alert codes

provided in the common message to locate an alert
pﬂltl:ﬂ].

4. The method of claim 3, wherein the generating step
comprises the step of:

driving a transducer with the alert pattern to generate the

alert.

5. The method of claim 1, further comprising the step of:

utilizing the one of the at least first and second alert codes

provided in the common message 1o locate a recorded
sound.

6. The method of claim 5, wherein the generating step
comprises the step of:

driving a speaker with the recorded sound to generate the

alert.

7. The method of claim 1, wherein the radio receiver and
the other system receivers are associated with one of oppos-
ing sports teams, the common message includes information
about a sports event in which the opposing sports teams are
participating, the at least first and second alert codes are
associated with positive and negative alerts, and the gener-
ating step comprises the step of:

generating the positive alert when the recipient ID asso-

ciated with the radio receiver indicates that the infor-
mation included in the common message is favorable 1o
the sports team with which the radio receiver is asso-
ciated.

8. A method for gencrating alerts based on message
content in a communication system comprising a terminal
which transmits messages to system receivers all having a
common address with which the messages are associated,
the method comprising the steps of:

the terminal transmitting the common address along with

a common message to the system receivers that are all
associated with the common address, the common
message comprising at least first and second recipient
identifications (IDs) and at least first and second alent
codes, each associated with one of the at least first and
second recipient IDs, wherein the at least first and
second recipient IDs and the at least first and second
alert codes are separate and distinct from the common
address;

a first radio receiver included in the system receivers

receiving the common message and determining which
of the at least first and second recipient IDs is a
recipient ID associated with the first radio receiver;

10

the first radio receiver selecting the first alert code as that
indicated by the recipient 1D associated with the first
radio receiver;

the first radio receiver generating an alert associated with

5 the first alert code provided in the common message:
a second radio receiver included in the system receivers
receiving the common message and determining which
of the at least first and second recipient IDs is a
recipient ID associated with the second radio receiver;
10 the second radio receiver selecting the second alert code
as that indicated by the recipient ID associated with the

second radio receiver; and

the second radio recciver generating an alert associated

with the second alert code provided in the common
15 message.

9. The method of claim 8, wherein the at least first and
second recipient IDs are located in a first set of predeter-
mined locations within the common message, and wherein
the selecting step comprises, in the first radio receiver, the

20 steps of:
deterrhining a first predetermined location included
within the first set of predetermined locations in which
the recipient ID associated with the first radio receiver
is located; and
utilizing the first predetermined location to look up a
second predetermined location included within a sec-
ond set of predetermined locations, wherein the the first
alert code is located in the second predetermined loca-
tion.
10. The method of claim 8, wherein the generating step
comprises, in the first radio receiver, the steps of:

utilizing the first alert code to locate an alert pattern; and

driving a transducer with the alert pattern to generate the
35 alert.
11. The method of claim 8, wherein the generating step
comprises, in the first radio receiver, the steps of:
utilizing the first alert code provided in the common
message to locate a recorded sound; and

driving a speaker with the recorded sound to generate the

alert.

12. The method of claim 8, wherein the first and second
radio receivers are associated, respectively, with first and
second teams participating in a sports event, the common
message includes information about the sports event, the
first and second alert codes are associated, respectively, with
positive and negative alerts, and wherein:

in the first radio receiver, the generating step comprises

the step of generating the positive alert associated with
the first alert code to indicate that the information
included in the common message is favorable to the
first team associated with the first radio receiver; and

in the second radio receiver, the generating step comprises

55 the step of generating the negative alert associated with
the second alert code to indicate that the information
included in the common message is not favorable to the

second team associated with the second radio receiver.

13. A radio receiver for generating alerts based upon

60 content of received messages, the radio receiver comprising:
a receiving circuit for receiving an address and a message
common to all system receivers, the address indicating

that the message is intended for reception by the system
receivers, the message comprising at least first and

65 second alert codes that are separate and distinct from
the address and that are each indicative of an alert

pattern, the message further comprising at least first
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and second recipient identifications (IDs) that are sepa-
rate and distinct from the address and that direct each
of the system receivers 1o one of the at least first and
second alert codes within the message;

an ID locator element coupled to the receiving circuit for
monitoring, after determining from the address that the
message is intended for reception by the radio receiver
the message to determine whether an ID associated
with the radio receiver is equivalent to one of the at
least first and second recipient IDs and, when the ID
associated with the radio receiver is equivalent to one
of the at least first and second recipient IDs, for
determining a location of the one of the at least first and
second recipient IDs within the message;

an alert code locator element coupled to the ID locator
element for utilizing the location of the one of the at
least first and second recipient IDs to look up a Jocation
associated with one of the at least first and second alert
codes provided in the message; and

a sound locator element coupled to the alert code locator
element for utilizing the one of the at least first and
second alert codes to look up alert information associ-
ated therewith.

14. The radio receiver of claim 13, further comprising:

an alert mechanism for generating an alert based upon the
alert information looked up by the sound locator ele-
ment.

15. The radio receiver of claim 14, wherein the alert
mechanism comprises a transducer and the alert information
comprises an alert pattern applied to the transducer to
generate the alert.

16. The radio receiver of claim 14, wherein the alert
mechanism comprises a speaker and the alert information
comprises location information specifying a location in
which a recorded sound is stored, wherein the recorded
sound is utilized to drive the speaker to generate the alert.

17. The radio receiver of claim 13, wherein the radio
receiver is associated with a team participating in a sports
event, the information common to the system receivers is
about the sports event, the one of the at least first and second
alert codes selected by the radio receiver is indicative of
positive alert information when the information is favorable
to the team, and the one of the at least first an second alert
codes selected by the radio receiver is indicative of negative
alert information when the information is not favorable to
the team.

18. A communication system for alerting a user of mes-
sage content, the communication system comprising:

a terminal for generating and transmitting an address
common to all system receivers and a message asso-
ciated with the address and intended for reception by
the system receivers, the message comprising at least
first and second alert codes that are separate and
distinct from the address and that are each indicative of
an alert patter, the message further comprising at least
first and second recipient identifications (IDs) that are
separale and distinct from the address and that direct
each of the system receivers to one of the at least first
and second alert codes within the message;

aradio receiver for receiving the address and the message,
for determining from the address that the message is
intended for reception by the radio receiver, for deter-
mining that the first recipient ID is equivalent to an ID
associated with the radio receiver, for selecting one of
the at least first and second alert codes based upon a
location of the first recipient ID within the message,
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and for generating an alert associated with the one of
the at Jeast first and second alert codes.

19. The communication system of claim 18, wherein the

radio receiver comprises:

a receiving circuit for receiving the address and the
message;

a controller coupled to the receiving circuit for determin-
ing, from the address, that the message is intended for
reception by the radio receiver;

an ID locator element coupled to the receiving circuit for
monitoring the message to determine whether the ID
associated with the radio receiver is equivalent to the
first recipient ID and for determining, when the ID
associated with the radio receiver is equivalent to the
first recipient ID, the location of the first recipient ID
within the message;

an alert code locator element coupled to the ID locator
element for utilizing the location of the first recipient
ID to look up a location associated with the one of the
at least first and second alert codes; and

a sound locator element coupled to the alert code locator
element for utilizing the one of the at least first and
second alert codes to look up alert information associ-
ated therewith, wherein the alert information is utilized
by the radio receiver to generate the alert.

20. The communication system of claim 19, wherein the
radio receiver further comprises a transducer, and wherein
the alert information comprises an alert pattern applied to
the transducer to generated the alert.

21. The communication system of claim 19, wherein the
radio receiver further comprises a speaker, and wherein the
alert information comprises a location in which is stored a
recorded sound for driving the speaker.

22. The communication system of claim 18, wherein the
terminal further comprises:

a data entry device for providing the terminal with the at
least first and second alert codes 1o be included in the
message and information indicative of the at least first
and second recipient IDs to be included in the message;

an encoder coupled to the data entry device for encoding
the at least first and second recipient 1Ds and the at least
first and second alert codes into the message in loca-
tions that are separate and distinct from the address
associated with the message; and

a transmitter coupled to the encoder for transmitting the
address and the message.

23. The communication system of claim 22, wherein the

terminal further comprises:
a database for storing a plurality of recipient IDs; and

a controller coupled to the database, the data entry device,
and the encoder for using the information provided by
the data entry device to look up the at least first and
second recipient IDs for transmission to the encoder.

24, The communication system of claim 18, wherein the

system receivers are associated with teams participating in a
sports event, the message includes information about the
sports event, the recipient IDs indicate to the radio receiver
whether a team associated therewith is playing in the sports
event, and the at least first and second alert codes are
indicative, respectively, of a positive alert for presentation
when the information is favorable to the team and a negative
alert for presentation when the information is not favorable
to the team.
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NATION-WIDE PAGING WITH LOCAL MODES
OF OPERATION

This is a continuation of application Ser. No.
07/425,658, filed Oct. 23, 1989, now abandoned.

FIELD OF THE INVENTION

This invention relates in general to radio paging sys-
tems and more particularly to a nation-wide paging
system with multiple local modes of operation.

BACKGROUND OF THE INVENTION

Paging systems typically use a receiver that has at
least one unique selective call address associated there-
with. This receiver is commonly referred to as a selec-
tive call receiver or pager. When a pager receives and
decodes its address, the pager typically alerts the user to
the presence of incoming information and operates to
present this information. The receiving, decoding, alert-
ing, and presenting sequence as well as other functional
aspects associated with the pager are commonly re-
ferred to as the pager’s personality. A unique opera-
tional personality is programmed in the pager by the
service provider before delivery, and generally cannot
be modified by the user or provider without returning
the pager to a service depot.

Wide area paging systems for the transmission and
reception of radio frequency information are well
known to those skilled in the art. In the United States,
wide area paging systems are licensed for operation on
radio frequency carriers that are restricted to a maxi-
mum effective radiated power output of 200 watts. This
power limitation and the radio frequency attenuation
associated with the physical characteristics of the sur-
rounding environment, limits the ground path propaga-
tion of radio frequency energy. A typical paging signal
that is transmitted from a ground based antenna system
will effectively cover an average metropolitan area of
approximately 400 square miles.

Alternative approaches have been tried to increase
the area of coverage for a wide area paging system. One
method is the use of multiple distributed transmission
sites that simulcast (simultaneously broadcast) the infor-
mation signal on the same radio frequency carrier. Geo-
graphic coverage is improved using this method, but
due to a critical shortage of available land-mobile chan-
nel assignments in the VHF (very high frequency) band
and governmental restrictions, a service provider can-
not implement this system on anything other than a in
the recently approved 900 MHz nation wide paging
services The nation wide paging concept uses a block of
channels specifically allocated for nation wide paging
services. In this system, the service provider supplies
the user with a pager that uses a common receive fre-
quency for the areas in which the person will be travel-
ling. The user's pager will then be able to receive the
correct radio frequency carrier and address informa-
tion, but because of the sheer volume of information
associated with a network of this kind, the message may
take an hour before broadcast to the user. If the user
happens to travel to a location where a different service
provider has a paging system on the user's assigned
radio frequency carrier, chances are that the user's
pager will not function.

The aforementioned scenarios are generally not ac-
ceptable to a business user that needs their information
as soon as possible. A real time messaging system is
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2
required to effectively relay information to a paging
subscriber.
Thus, what is needed is an method that provides a
selective call receiver with dynamic personality and
local address configuration.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide an improved selective cail addressing
method that enables local mode paging in a nation wide
paging network.

In carrying out the above and other objects of the
invention in one form, there is provided a method for

.receiving a signal indicative of a location and operating

a selective call receiver in one of a plurality of predeter-
mined personalities which is selected in response to the
received signal. i

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a system infrastructure diagram in accor-
dance with the preferred embodiment.

FIG. 2 is a diagram of prior art wide area selective
call signalling format.

FIG. 3 is a diagram of the improved wide area selec-
tive call signalling format in accordance with the pre-
ferred embodiment.

FIG. 4 is a block diagram of the selective call re-
ceiver system in accordance with the preferred embodi-
ment.

FIG. 5 is a flow diagram of the selective call receiv-
er's personality selection algorithm in accordance with
the preferred embodiment.

DETAILED DESCRIPTION OF THE
INVENTION

In addressing the problem of a nation-wide (wide
area) paging system from the service provider’s point of
view, the most important criteria is the raw throughput
available as a function of the system loading (the num-
ber of users attempting to access the system at any point
in time as compared to the number of messages pending
transmission), baud rate (the number of data units trans-
mitted per second), and the efficiency of the addressing
scheme. Using a digital selective call addressing scheme
such as POCSAG (developed by Great Britain's Post
Office Code Advisory Group) or Golay Sequential
Code, the number of selective call addresses available in
a digitally coded system is limited only by the effective
length of the addressing word.

In a nation-wide system, it is desirable for the number
of available addresses to be around one billion. This can
be represented by a digital address code word that has
a minimum of 30 address bits (2¥=1 billion). When
parity is added, a nation-wide address can occupy two
32,21 code words. The notation 32,21 denotes a 32 bit
code word comprising 21 information bits and 11 parity
bits for error detection and correction. Using conven-
tional techniques, the increase in transmitted address
bits to address one billion pagers will cause a nation-
wide paging system to “bog down.” To improve
throughput of a wide area signalling system, a user's
selective call receiver (pager) can be registered as a
local user in a participating area of a wide area paging
system. This gives a user the advantages associated with
a local paging system such as low-latency messaging
using a single 32,21 code word address. By using the
local mode with a single 32,21 code word address, the
service provider will effectively double the addressing
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throughput and significantly improve the overall sys-
tem efficiency.

-Referring to FIG. 1, the preferred embodiment of a
wide area selective call signalling system comprises
networked base stations that are accessed via data entry
devices (eg. computers, telephones). Each base has its
own selective call signalling encoder and transmitter.
The transmitters may have more than one frequency
(denoted on FIG. 1 by F1, F2, F3, F4) depending on the

channel loading in a particular area. As shown in FIG.
" 1, the New York area 101 uses three frequencies, F1,
F2, and F4. If the user requires a pager that will func-
tion in all three areas 101, 102, 103, but the user rarely

5

being “primary” (meaning the user is most likely to be -

in this area) in New York 101 on frequency F4 and
Chicago 103 on frequency Fl. Local addresses are as-
signed to the pager for each registered service area.
These assigned addresses need not be unique in different
service areas. In this configuration, the user can travel
to any of the threc areas 101, 102, 103, and receive
pages.

When the user travels to New York 101 or Chicago
103, the user’s pager will respond to the local area ad-
dress assigned in the respective areas. This local area
address is automatically selected by the user's selective
call receiver when the New York 101 or Chicago 103
area location ID is recognized. In Chicago, 103, the
pager scans receive frequencies until it receives and
decodes the location ID transmitted on frequency F4
(for example) then automatically switches to the prede-
termined receive frequency Fl and loads the predeter-
mined local area address for Chicago 103. When the
pager no longer receives the transmitter signal, the user
has left Chicago 103 and the receive frequency automat-
ically reverts to its nation-wide frequency scanning
mode. If the user has planned a trip to Miami 102 and
would like the pager to be operational in the Miami 102
area, the user would call the service provider and re-
quest that the Miami 102 system broadcast messages
directed to the user on the pager’s nation-wide address.
The Miami 102 system would then broadcast messages
directed to the user on the pager on all available fre-
quencies using the nation-wide address of the pager.
Thus, the pager may receive messages in Miami 102
without causing the system in Miami 102 to “bog
down” by sending messages with longer nation-wide
addressing on a plurality of frequencies. Note the same
messages are transmitted in New York 101 and Chicago
103 on a single frequency with a shorter local address
thereby relieving “bog down” in these areas.

Referring to FIG. 2, a selective call signalling format
comprises an address field 201 and message field 202.
The address field comprises pager addresses of one
word 203 and two words 204. In this diagram, the single
word pager address 203 and dual word pager address
204 have corresponding information in message A 205
and message B 206, respectively.

Referring to FIG. 3, the preferred embodiment of the
improved wide area selective call signailing format
comprises a location identifier 301, address field 302,
and message field 303. The address field comprises
pager addresses of one word 304 and two words 305. In
this diagram, the single word pager address 304 and
dual word pager address 305 have corresponding infor-
mation in message A 306 and message B 307, respec-
tively. Interleaving, as used in selective call signalling
protocols, is defined as the orderly insertion of a prede-
termined information word (for example an address or
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pre-address data word) within a data stream. In the case
of a location identifier, it is broadcast in a time window
that has minimum and maximum spacings specified
between transmissions in order for the pager to prop-
erly recognize the location identifier. In the preferred
embodiment of the present invention, the improved
wide area selective call signalling format transmission is
interleaved at a predetermined interval with the selec-
tive call signalling format shown in FIG. 2 to provide
transmission of the location identifier 301 for reception
by active paging receivers. Alternatively, the location
identifier 301 may be transmitted in a stand-alone fash-
ion (meaning there is no connection with the actual
addressing-messaging data block shown in FIG. 2)
while maintaining an acceptable interleave interval for
detection by active paging receivers.

Referring to FIG. 4, the block diagram shows the
preferred embodiment of a battery 401 powered selec-
tive call receiver (pager) which implements the present
invention. The transmitted signal is coupled via an an-
tenna 402 to the receiver 403 for recovery of the modu-
lated data. The recovered data is coupled to the control-
ler 404, and decoder 406. The controller 404 manages
the operation of the pager’s receiver 403, decoder 406,
user controls 405, alert 408 presentation means, and
display 409 presentation means.

When the pager is activated-by the user, the control-
ler 404 commands the decoder 406 to read the default
wide area information from the code plug 407. The
pager then configures its operational characteristics
according to the data read from the code plug 407 asso-

- ciated with the wide area mode. When a signal is de-

coded by the decoder 406 that contains a valid address
for the wide area mode, the decoder notifies the con-
troller to take the appropriate actions to alert the user
and present the received information.

In the case where the user is in an area that uses one
of the location ID’s programmed in the code piug 407,
the pager will configure its operational characteristics
accordingly and search for the address associated with
the active location ID.

Each location ID as well as the wide area defanht
structure has a personality associated with it. These
“‘personalities” are programmed by the service provider
and comprise a selective call address, receive fre-
quency, protocol mode, presentation mode, and opera-
tion mode. The code plug 407 is shown having 4 person-
alities. Three of the personalities are dependant upon
the pager being in one of three predetermined areas and
the fourth personality being dependant on the pager
being in an area other than the three predetermined
areas. Using the location ID as the determiner, the
pager can alter its complete mode of operation when
travelling from one area to another. This feature can be
very useful if, for example, a user desires a fully func-
tional alphanumeric pager in the area where their home
office and local paging service provider has alphanu-
meric input capability, and a low latency tone-only
numeric pager in a rural area where the paging service
provider may only have tone-only numeric capability.

Dynamic re-configuration of the pager by selecting
different personalities has many advantages. In the pre-
vious example, the user had two personalities corre-
sponding to two different areas. The first personality
having alphanumeric capability, uses a local address (an
address option that lowers the service provider's system
overhead), local area frequency F2 (a frequency dedi-
cated for local area addressing), high speed coding (a
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protocol mode option for faster information delivery),
extended frame data interleaving (a protocol mode op-
tion for improved battery life), alphanumeric display (a
presentation mode option allowing the display of both
numeric and alpha characters), and silent alert capabii-
ity (an operation mode option enabling a mechanical
vibrator when alerted). The second personality having
tone-only capability, is set-up as the default wide area
personality. The second personality uses a two word
wide area address (an address option), wide area fre-
quency F1 (a shared frequency dedicated for wide area
addressing and location identification), normal speed
coding (a protocol mode option), normal frame data
interleaving (a protocol mode option for normal battery
life), numeric display (a presentation mode option al-
lowing the display of numeric characters), and audible
alert capability (an operation mode option enabling an
acoustic transducer when alerted).

The protocol mode selected within a personality
functions to control parameters associated with the
selective call coding format such as the baud rate (num-
ber of information bits per second) and receiver battery
saver rate (the on/off strobing of circuitry within the
pager to extend battery life).

The presentation mode selected within a personality
functions to control parameters associated with the
pager’s information presentation means. Examples of
selections available for information presentation are
numeric, alphanumeric, or graphic modes.

The operation mode selected within a personality
functions to control parameters associated with the
pager's messaging capability and alerting functions.
Messaging modes can include tone-only, tone numeric,
tone & voice, tone & voice numeric, or alphanumeric to
name a few. Alerting modes commonly used include
audible tone alert and sensible vibrating alert as well as
a selection between various alert tones, patterns, or
melodies.

Referring to FIG. 5, when the pager is activated 501
it loads the default personality that corresponds to the
wide area paging mode 502. When the pager is in the
wide area paging mode, it continuously searches each
channel (frequency) for received data indicative of a
protocol for which the pager receives messages. The
data may be in the form of a baud rate or a predeter-
mined synchronization signal. Upon finding such a
channel, it searches for its corresponding wide area
selective call address and any local area identifier that is
broadcast. If a valid local area identifier is detected 503,
the pager then selects the appropriate local parameters
that correspond with the detected local area identifier.
The selected local area personality is enabled by select-
ing the local paging address 504, local receive fre-
quency 505, local protocol mode 506, local presentation
mode 507, and local operation mode 508. When person-
ality configuration is complete, the pager changes from
the wide area mode to the local mode 509. If the signal
transmitted from the paging base station is lost 510 for a
predetermined period of time, the pager will revert to
the wide area paging mode 502.

I claim:

1. A method of operating a selective call receiver
having a non-volatile memory, the method comprising
the steps of:

storing a plurality of operational personalities in said

non-volatile memory, each of said plurality of op-
erational personalities having one of a plurality of
protocol modes associated therewith;
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receiving a signal comprising a location identifier
identifying a geographic location of the selective
call receiver;
automatically selecting one of said plurality of opera-
tional personalities in response to said location
identifier; and

decoding said signal according to one of said plurality

of protocol modes associated with said one of said
plurality of operational personalities.

2. The method according to claim 1 wherein said step
of storing comprises the step of storing a default person-
ality, the method further comprising the step of:

selecting said default personality when said location

identifier does not correspond with any of a plural-
ity of predetermined signals.

3. The method according to claim 1 wherein each of
said plurality of operational personalities has one of a
plurality of predetermined signals associated therewith
and said selecting step comprises the steps of:

comparing said location identifier to each of said

plurality of predetermined signals; and

selecting one of said plurality of operational personal-

ities if said location identifier is substantially equiv-
alent to one of said plurality of predetermined sig-
nals corresponding to said one of said plurality of
operating personalities. -

4. The method according to claim 1 wherein said
selecting step further comprises the step of selecting a
receive frequency in response to said location identifier.

5. The method according to claim 1 wherein said
selecting step further comprises the step of selecting a
local selective call receiver address in response to said
location identifier.

6. The method according to claim 1 wherein said

selecting step further comprises the step of selecting a -

selective call receiver presentation mode in response to
said location identifier.

7. The method according to claim 1 wherein said
selecting step further comprises the step of selecting a
selective call receiver operation mode in response to
said location identifier.

8. A selective call receiver comprising:

means for storing a plurality of operational personali-

ties, each of said plurality of operational personali-
ties having one of a plurality of protocol modes
associated therewith;

means for receiving a signal comprising a location

identifier;

means for automatically selecting one of said plurality

of operational personalities in response to said loca-
tion identifier; and

means for decoding said signal in accordance with

one of said plurality of protocol modes associated
with said one of said plurality of operational per-
sonalities.

9. The selective call receiver according to claim 8
wherein said means for selecting comprises:

means for selecting a default operational personality

when said location identifier does not correspond
with any of a plurality of predetermined local area
identifiers.

10. The selective call receiver according to claim 8
further comprising a receive frequency control means
responsive to said selected one of said plurality of oper-
ational personalities.

11. The selective call receiver according to claim 9
further comprising programming means for program-
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ming a local area selective call receiver address in re-
sponse to said selected personality.

12. The selective call receiver according to claim 8
further comprising a selective call receiver presentation
mode control means responsive to said selected one of
said plurality of operational personalities.

13. The selective call receiver according to claim 8
further comprising a selective call receiver operation
mode control means responsive to said selected one of
said plurality of operational personalities.

14. A multiple area selective call signalling system
comprising:

means for broadcasting a first signal comprising a first

location identifier in a first area;

means for broadcasting a second signal comprising a

second location identifier in a second area; and
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8

at least one selective call receiver comprising:
means for storing a plurality of operational person-
alities, each of said plurality of operational per-
sonalities comprising a corresponding one of a
plurality of protocol modes;
means for receiving said first signal in said first area
and said second signal in said second area;
means for selecting one of said plurality of opera-
tional personalities for said at least one selective
call receiver in response to said first location
identifier or said second location identifier; and
means for decoding said signal in accordance with
one of said plurality of protocol modes corre-
sponding to said one of said plurality of opera-

tional personalities.
- . - - L]
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NATION-WIDE PAGING WITH LOCAL MODES
OF OPERATION

This is a continuation of application Ser. No.
07/425,658, filed Oct. 23, 1989, now abandoned.

FIELD OF THE INVENTION

This invention relates in general to radio paging sys-
tems and more particularly to a nation-wide paging
system with multiple local modes of operation.

BACKGROUND OF THE INVENTION

Paging systems typically use a receiver that has at
least one unique selective call address associated there-
with. This receiver is commonly referred to as a selec-
tive call receiver or pager. When a pager receives and
decodes its address, the pager typically alerts the user to
the presence of incoming information and operates to
present this information. The receiving, decoding, alert-
ing, and presenting sequence as well as other functional
aspects associated with the pager are commonly re-
ferred to as the pager’s personality. A unique opera-
tional persomality is programmed in the pager by the
service provider before delivery, and generally cannot
be modified by the user or provider without returning
the pager to a service depot.

Wide area paging systems for the transmission and
reception of radio frequency information are well
known to those skilled in the art. In the United States,
wide area paging systems are licensed for operation on
radio frequency carriers that are restricted to a maxi-
mum effective radiated power output of 200 watts. This
power limitation and the radio frequency attenuation
associated with the physical characteristics of the sur-

: rounding environment, limits the ground path propaga-
tion of radio frequency energy. A typical paging signal
that is transmitted from a ground based antenna system
will effectively cover an average metrapolitan area of
approximately 400 square miles.

Alternative approaches have been tried to increase
the area of coverage for a wide area paging system. One
method is the use of multiple distributed transmission
sites that simulcast (simultaneously broadcast) the infor-
mation signal on the same radio frequency carrier. Geo-

ygraphic coverage is improved using this method, but

"due to a critical shortage of available land-mobile chan-
nel assignments in the VHF (very high frequency) band
and governmental restrictions, a service provider can-
not implement this system on anything other than a in
the recently approved 900 MHz nation wide paging
services The nation wide paging concept uses a block of
channels specifically allocated for nation wide paging

vices. In this system, the service provider supplies

Fﬁ:ﬁ: user with a pager that uses a common receive fre-

| quency for the areas in which the person will be travel-

:ling. The user’s pager will then be able to receive the

Tcorrect radio frequency carrier and address informa-
tion, but because of the sheer volume of information
associated with a network of this kind, the message may
take an hour before broadcast to the user. If the user
happens to travel to a location where a different service
provider has a paging system on the user's assigned
radio frequency carrier, chances are that the user's
pager will not function.

The aforementioned scenarios are generally not ac-
ceptable 1o a business user that needs their information
as soon as possible. A real time messaging system is
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2
required to effectively relay information to a paging
subscriber.
Thus, what is needed is an method that provides a
selective call receiver with dynamic personality and
local address configuration.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention
to provide an improved selective call addressing
method that enables local mode paging in a nation wide
paging network.

In carrying out the above and other objects of the |
invention in one form, there is provided a method for |
receiving a signal indicative of a location and operating |
a selective call receiver in one of a plurality of predeter- .
mined personalities which is selected in response to the.
received signal. :

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a system infrastructure diagram in accor-
dance with the preferred embodiment.

FIG. 2 is a diagram of prior art wide area selective
call signalling format.

FIG. 3 is a diagram of the improved wide area selec-
tive call signalling format in accordance with the pre-
ferred embodiment.

FIG. 4 is a block diagram of the selective call re-
ceiver system in accordance with the preferred embodi-
ment.

FIG. § is a flow diagram of the selective call receiv-
er's personality selection algorithm in accordance with
the preferred embodiment.

DETAILED DESCRIPTION OF THE
INVENTION

In addressing the problem of a nation-wide (wide
area) paging system from the service provider's point of
view, the most important criteria is the raw throughput
available as a function of the system loading (the num-
ber of users attempting to access the system at any point
in time as compared to the number of messages pending
transmission), baud rate (the number of data units trans-
mitted per second), and the efficiency of the addressing
scheme. Using a digital selective call addressing scheme
such as POCSAG (developed by Great Britain’s Post
Office Code Advisory Group) or Golay Sequential
Code, the number of selective call addresses available in
a digitally coded system is limited only by the effective
length of the addressing word.

In a nation-wide system, it is desirable for the number
of available addresses to be around one billion. This can
be represented by a digital address code word that has
a minimum of 30 address bits (2301 billion). When
parity is added, a nation-wide address can occupy two
32,21 code words. The notation 32,21 denotes a 32 bit
code word comprising 21 information bits and 11 parity
bits for error detection and correction. Using conven-
tional techniques, the increase in transmitted address
bits to address one billion pagers will cause a nation-
wide paging system to “bog down." To improve
throughput of a wide area signalling system, a user’s
selective call receiver (pager) can be registered as a
local user in a participating area of a wide area paging
system. This gives a user the advantages associated with
a local paging system such as low-Jatency messaging
using a single 32,21 code word address. By using the
local mode with a single 32,21 code word address, the
service provider will effectively double the addressing
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throughput and significantly improve the overall sys-
tem efficiency.

Referring to FIG. 1, the preferred embodiment of a
wide area selective call signalling system comprises
networked base stations that are accessed via data entry
devices (eg. computers, telephones). Each base has its
own selective call signalling encoder and transmitter.

| The transmitters may have more than one frequency

* (denoted on FIG. 1 by F1, F2, F3, F4) depending on the
channel loading in a particular area. As shown in FIG.
1, the New York area 101 uses three freguencies, F1,
F2, and F4. If the user requires a pager that will func-
tion in all three areas 101, 102, 103, but the user rarely
being “primary” (meaning the user is most likely to be
in this area) in New York 101 on frequency F#é and
Chicago 103 on frequency Fl. Local addresses are as-
signed to the pager for each registered service area.
These assigned addresses need not be unique in different

' service areas. In this configuration, the vser can travel
o any of the three areas 101, 102, 103, and receive
pages.

‘When the user travels to New York 101 or Chicago
103, the user's pager will respond to the local area ad-
dress assigned in the respective areas. This local area
address is automatically selected by the user's selective
call receiver when the New York 101 or Chicago 103
area location ID is recognized. In Chicago, 103, the
pager scans receive frequencies until it receives and
decodes the location ID transmitted on frequency F4
(for example) then automatically switches to the prede-
termined receive frequency Fl and loads the predeter-
mined local area address for Chicago 103. When the
pager no longer receives the transmitter signal, the user
has left Chicago 103 and the receive frequency automat-
ically reverts to its nation-wide frequency scanming

_wmode. If the user has planned a trip to Miami 102 and
would like the pager to be operational in the Miami 102
area, the user would call the service provider and re-
quest that the Miami 102 system broadcast messages
directed to the user on the pager's nation-wide address.
The Miami 102 system would then broadcast messages
directed to the user on the pager on all available fre-
quencies using the nation-wide address of the pager.
Thus, the pager may receive messages in Miami 102
without causing the system in Miami 102 to “bog
down” by sending messages with longer nation-wide
addressing on a plurality of frequencies. Note the same
messages are transmitted in New York 101 and Chicago
103 on a single frequency with a shorter local address
thereby relieving “bog down™ in these areas.

Referring to FIG. 2, a selective call signalling format
comprises an address field 201 and message field 202.
The sddress field comprises pager addresses of one
word 203 and two words 204. In this diagram, the single
word pager address 203 and dual word pager address
204 have corresponding information in message A 205
and message B 206, respectively.

Referring to FIG. 3, the preferred embodiment of the
improved wide area selective call signalling format
comprises a location identifier 301, address field 302,
and message field 303. The address field comprises
pager addresses of one word 304 and two words 305, In
this diagram, the single word pager address 304 and
dual word pager address 305 have corresponding infor-
mation in message A 306 and message B 307, respec-
tively. Interleaving, as used in selective call signalling
protocols, is defined as the orderly insertion of a prede-
termined information word (for example an address or
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pre-address data word) within a data stream. In the case
of a location identifier, it is broadcast in a time window
that has minimum and maximum spacings specified
between transmissions in order for the pager to prop-
erly recognize the location identifier. In the preferred
embodiment of the present invention, the improved
wide area selective call signalling format transmission is
interleaved at a predetermined interval with the selec-
tive call signalling format shown in FIG. 1 to provide
transmission of the location identifier 301 for reception
by active paging receivers. Alternatively, the location
identifier 301 may be transmitted in a stand-alone fash-
ion (meaning there is no connection with the actual
addressing-messaging data block shown in FIG. 2)
while maintaining an acceptable interleave interval for
detection by active paging receivers.

Referring to FIG. 4, the block diagram shows the
preferred embodiment of a battery 401 powered selec-
tive call receiver (pager) which implements the present
invention. The transmitted signal is coupled via an an-
tenna 402 to the receiver 403 for recovery of the modu-
lated data. The recovered data is coupled to the control-
ler 404 and decoder 406. The controller 404 manages
the operation of the pager's receiver 403, decoder 406,
user controls 405, alert 408 presentation means, and
display 409 presentation means.

When the pager is activated by the user, the control-
ler 404 commands the decoder 406 to read the default
wide area information from the code plug 407. The
pager then configures its operational characteristics
according to the data read from the code plug 407 asso-
ciated with the wide area mode. When a signal is de-
coded by the decoder 406 that contains a valid address
for the wide area mode, the decoder notifies the con-
troller to take the appropriate actions to alert the user
and present the received information.

In the case where the user is in an area that uses one
of the location ID’s programmed in the code plug 407,
the pager will configure its operational characteristics
accordingly and search for the address associated with
the active location ID.

Each location ID as well as the wide area default
structure has a personality associated with it. These
“personalities” are programmed by the service provider
and comprise a selective call address, receive fre-
quency, protocol mode, presentation mode, and opera-
tion mode. The code plug 407 is shown having 4 person-
alities. Three of the personalities are dependant upon
the pager being in one of three predetermined areas and
the fourth personality being dependant on the pager
being in an area other than the three predetermined
areas. Using the location ID as the determiner, the
pager can alter its complete mode of operation when
travelling from one area to another. This feature can be
very useful if, for example, a user desires a fully func-
tional alphanumeric pager in the area where their home
office and local paging service provider has alphanu-
meric input capability, and a low latency tone-only
numeric pager in a rural area where the paging service
provider may only have tone-only numeric capability.

Dynamic re-configuration of the pager by selecting
different personalities has many advantages. In the pre-
vious example, the user had two personalities corre-
sponding to two different areas. The first personality
having alphanumeric capability, uses a local address (an
address option that lowers the service provider’s system
overhead), local area frequency F2 (a frequency dedi-
cated for local area addressing), high speed coding (a
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protocol mode option for faster information delivery),
extended frame data interleaving (a protocol mode op-
tion for improved battery life), alphanumeric display (a
presentation mode option allowing the display of both
numeric and alpha characters), and silent alert capabii-
ity (an operation mode option enabling a mechanical
vibrator when alerted). The second personality having
tone-only capability, is set-up as the default wide area
personality. The second personality uses a two word
wide area address (an address option), wide area fre-
quency Fl (a shared frequency dedicated for wide area
addressing and location identification), normal speed
coding (a2 protocol mode option), normal frame data
interleaving (a protocol mode option for normal battery
life), numeric display (a presentation mode option al-
lowing the display of numeric characters), and audible
alert capability (an operation mode option enabling an
acoustic transducer when alerted).

The protocol mode selected within a personality
functions to control parameters associated with the
selective call coding format such as the baud rate (num-
ber of information bits per second) and receiver battery
saver rate (the on/off strobing of circuitry within the
pager to extend battery life).

The presentation mode selected within a personality
functions to control parameters associated with the
pager’s information presentation means. Examples of
selections available for information presentation are
numeric, alphanumeric, or graphic modes.

The operation mode selected within a personality
functions to control parameters associated with the
pager's messaging capability and alerting functions:
Messaging modes can include tone-only, tone numeric,
tone & voice, tone & voice numeric, or alphanumeric to
name a few. Alerting modes commonly used include
audible tone alert and sensible vibrating alert as well as
a selection between various alert tones, patterns, or
melodies.

Referring to FIG. 5, when the pager is activated 501
it loads the default personality that corresponds to the
wide area paging mode 502. When the pager is in the
wide area paging made, it continuously searches each
channel (frequency) for received data indicative of a
protocol for which the pager receives messages. The
data may be in the form of a baud rate or a predeter-
mined synchronization signal. Upon finding such a
channel, it searches for its corresponding wide area
selective call address and any local area identifier that is
broadcast.@a valid local area identifier is detected 503,
the pager then selects the appropriate local parameters
that correspond with the detected local area identifier.
The selected local area personality is enabled by select-
ing the local paging address 504, local receive fre-
quency 505, local protocol mode 506, local presentation
mode 507, and local operation mode 508. When person-
ality configuration is complete, the pager changes from
the wide area mode to the local mode 509. If the signal
transmitted from the paging base station is lost 510 for a
predetermined period of time, the pager will revert to
the wide area paging mode 502.

I claim:

1. A method of operating a selective call receiver
having a non-volatile memory, the method comprising
the steps of:

storing a plurality of operational personalities in said

non-volatile memory, each of said plurality of op-
erational personalities having one of a plurality of
protocol modes associated therewith;
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: 6

receiving a signal comprising a location identifier
identifying a geographic location of the selective
call receiver;

automatically selecting one of said plurality of opera-

tional personalitics in response to said location
identifier; and

decoding said signal according to one of said plurality

of protocol modes associated with said one of said
plurality of operational personalities.

2. The method according to claim 1 wherein said step
of storing comprises the step of storing a default person-
ality, the method further comprising the step of:

selecting said default personality when said location

identifier does not correspond with any of a plural-
ity of predetermined signals.
3. The method according to claim 1 wherein each of
said plurality of operational personalities has one of a
plurality of predetermined signals associated therewith
and said selecting step comprises the steps of:
comparing said location identifier to each of said :
plurality of predetermined signals; and '

selecting one of said plurality of operational personal-
ities if said location identifier is substantially equiv-
alent to one of said plurality of predetermined sig-
nals corresponding to said one of said plurality of
operating personalities.

4. The method according to claim 1 wherein said
selecting step further comprises the step of selecting a
receive frequency in response to said location identifier.

5. The method according to claim 1 wherein said
selecting step further comprises the step of selecting a
local selective call receiver address in response to said
location identifier.

6. The method according to claim 1 wherein said
selecting step further comprises the step of selecting a -
selective call receiver presentation mode in response to
said location identifier.

7. The method according to claim 1 wherein said
selecting step further comprises the step of selecting a
selective call receiver operation mode in response to
said location identifier.

8. A selective call receiver comprising:

means for storing a plurality of operational personali-

ties, each of said plurality of operational personali-
ties having one of a plurality of protocol modes
associated therewith;

means for receiving a signal comprising a location

identifier;

means for automatically selecting one of said plurality

of operational personalities in response to said loca-
tion identifier; and

means for decoding said signal in accordance with

one of said plurality of protocol modes associated
with said one of said plurality of operational per-
sonalities.

9. The selective call receiver according to claim 8
wherein said means for selecting comprises:

means for selecting a default operational personality

when said location identifier does not correspond
with any of a plurality of predetermined local area
identifiers.

10. The selective call receiver according to claim 8
further comprising a receive frequency control means
responsive to said selected one of said plurality of oper-
ational personalities.

11. The selective call receiver according to claim 9
further comprising programming means for program-
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ming a local area selective call receiver address in re-
sponse to said selected personality.

12. The selective call receiver according to claim 8
further comprising a selective call receiver presentation
mode control means responsive to said selected one of
said plurality of operational personalities.

13. The sclective call receiver according to claim 8
further comprising a selective call receiver operation
mode control means responsive to said selected one of
said plurality of operational personalities.

14. A multiple area selective call signalling system
comprising:

means for broadcasting a first signal comprising a first

location identifier in a first area;

means for broadcasting a second signal comprising a

second location identifier in a second area; and
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8

at least one selective call receiver comprising:

means for storing a plurality of operational person-
alities, each of said plurality of operational per-
sonalities comprising a corresponding one of 2
plurality of protocol modes;

means for receiving said first signal in said first area
and said second signal in said second area;

means for selecting one of said plurality of opera-
tional personalities for said at least one selective
call receiver in response to said first location
identifier or said second location identifier; and

means for decoding said signal in accordance with
one of said plurality of protocol modes corre-
sponding to said one of said plurality of opera-

tional personalities.
* = - - L
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