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METHOD AND APPARATUS IN A WIRELESS
COMMUNICATION SYSTEM FOR
CONTROLLING A DELIVERY OF DATA

FIELD OF THE INVENTION

This invention relates in gereral to wireless communica-
tion systems, and more specifically to a method and appa-
ratus in a wireless communication system for controiling a
delivery of data from 2 fixed portion of the wircless com-
munication system 10 a subscriber unit.

BACKGROUND OF THE INVENTION

Prior-ari messaging systers have utilized specific vector
types, such as tone-only, numeric, and alphanumeric vector
types, to control the type of data the fixed portion of the
messaging system would send to a specific subscriber unit.
Typically, control of the specific vector type has been
implemented through class-of-service information.

As subscriber anits become increasingly user customiz-
able with enhanced software application upgradability, it is
impractical to expect that a class-of-service distinction or a
subscriber uait class can define all the types of data that the
applications accessible to a specific subscriber unit can
support. Further, it is unlikely that all subscriber upits of a
specific type will bave identical applications having idesti-
cal application version numbers. Nonetheless, it remains
desirable not to send data to a subscriber unit that the
subscriber unit cannot utilize.

Thus, what is needed is a method aund apparatus for
controlling the delivery of data from the fixed portion of the
messaging system to the subscriber unit. Preferably, the
method and apparatus wiil not require specific vector types
and corresponding class-of-service information to defige the
types of data which the subscriber unit can utilize. In
addition, the method and apparatus preferably will not
require an over-the-ain session for cach delivery of data to
determine whether the subscriber unit can utilize the specific
data type.

SUMMARY OF THE INVENTION

An aspect of the present invention is a methed In a
wireless communication system for controlling a delivery of
data from a fixed portion of the wireless communication
system 1o a subscrber unit. The method comprises in the
subscriber unit the step of maintaining an application reg-
istry for registering applications accessible to the subscriber
pait. The method further comprises, in the fixed portion of
the wireless communication system, the steps of keeping a
current copy of the application registey of the subscriber
upit, and checking the current copy of the application
registry in response to having the data to sead 1o the
subscriber nanit. The method further comprises, in the fixed
portion of the wireless communication system, the step of
sending the data only when the checking step determines
that an application compatible with the data is accessible to
the subscriber unit.

Another aspect of the present invention is a controller in
a fixed portion of a wireless communication system for
controlling a delivery of data to a subscriber unit which
wmaintains an application registry for registering applications
accessible to the subscriber unit. The controlier comprises &
network interface for accepting the data from an originator,
and a processing system coupled to the network interface for
processing the data, the processing system comprisiog a
memory. The controller further comprises a base station
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interface coupled to the processing system for controlling a
base station to transmit the data. The processing system is
programmed 1o keep in the memory a current copy of the
application registry of the subscriber unit, and to check the
current copy of the application registry in response to having
the data to send to the subscriber unit. The processing systera
is further programmed to send the data only when the
checking step determines that an application compatible
with the data is accessible to the subscriber unit.

Another aspect of the present invention is a subscriber
unit in a wireless communication system for controlling a
delivery of data from a fixed portion of the wireless com-
munication system. The subscriber unit comprises a receiver
for receiving the data, and a processing system coupled to
the receiver for processing the data. The subscriber unit
further comprises a transmitter conpled to the processing
system for communicating with the fixed portion of the
wireless communication system. The processing system is
programmed to maintain an application registry for regis-
tering applications accessibie to the subscriber unit; and, in
response {0 a change in accessibility of an application, to
update the application registry and control the transmitter to
communicate the change 1o the fixed portion of the wireless
commupication system.

BRIEF DESCRIPTION OF THE DRAWINGS®

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

FIG. 2 is an electrical block diagram of a subscriber unit
in accordance with the present iavention.

FIG. 3 is an electrical block diagram of a controller in
accordance with the present invention.

FIG. 4 is a flow diagram depicting operation of the
subscriber unit for maintaining an application registry in
accordance with the present avention.

FIG. § is a flow diagram depicting a first operation of the
controller in accordance with the present iavention.

FIG. 6 is a flow diagram depicting a second operation of
the controller in accordance with the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Refermring to FIG. 1, an electrical block diagram depicts an
exemplary wireless communication system in accordance
with the present invention comprising a fixed portion 102
including a controller 112 and a plurality of conventional
basc stations 116, the communication system also including
a plurality of subscriber units 122. The base stations 116
preferably communicate with the subscriber units 122 uti-
Hzing conventional radio frequency (RF) techniques, and are
coupled by conventional communication links 114 to the
conteoHer 112, which controls the base stations 116.

The hardware of the controller 112 is preferably a com-
bination of the Wireless Messaging Gateway (WMG™)
Administrator! paging terminal, and the RF-Conductor!™
message distributor manufactured by Motorola, Inc. The
software of the controller 112 is modified in accordance with
the present invention. The hardware of the basc stations 116
is preferably a combination of the RF-Orchestra! transmitter
and RF-Audience!™ receivers manufactured by Motorola,
Inc. The subscriber uoits 122 are preferably similar to
Page Writer™ 2000 data messaging units, also manufactured
by Motorola, Inc., and having software modified in accor-
dance with the present invention. It will be appreciated that
other similar hardware can be utilized as well for the
controller 112, the base stations 116, and the subscriber units
122
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.Each of the base stations 116 transmits RE sigpals to the
subscriber units 122 via an aolenna 118. The base stations
116 preferably cach receive RF signals from the plurality of
subscriber ugits 122 via the antenna 118. The RF sigoals
transmitted by the base stations 116 to the subscriber units
122 {outbound messages) comprise selective cail addresses
identifying the subscriber units 122, and data messages
originated by a message originator, as well as commands
originated by the controller 112 for adjusting operating
parameters of the radio comwmunication system. The RF
signals preferably transmitted by the subscriber units 122 to
the base stations 116 (inbound messages) comprise
responses that include scheduled messages, such as positive
acknowledgments (ACKs) and negative acknowledgments
(NAKs), and unscheduled messages, such as registration
requests and application registry updates, in accordance with
the present invention.

The controlier 112 preferably is coupled by telephone
finks 101 to a public switched telephone network (PSTN)
1190 for receiving selective call message originations there-
from. Selective call originations comprising data messages
from the PSTN 110 can be generated, for example, from a
conventional telephone 111 or a conventional computer 117
coupled to the PSTN 110.

The over-the-air protocol utilized for outbound and
inbound messages is preferably selected from Motorola’s
weH-known FLEX™ family of digital sclective call signal-
ing protocols. These protocols utilize well-known error
detection and error correction techniques and are therefore
tolerant to bit errors occurring during transmission, provided
that the bit extors are not too numerous. It will be appreciated
that other suitable protocols can be vsed as well.

FIG. 2 is an electrical block diagram of an exemplary
subscriber unit 122 in accordance with the present invention.
‘The subscriber unit 122 is depicted coupled to an external
device 230, such as a personal computer for accessing
software applications therefrom. The subscriber unit 122
comprises an antenna 204 for intercepting an outbound
message and for trapsmitting an inbound message. The
antenna 204 is coupled to a conventional receiver 208 for
receiving the outbound message and coupled to a conven-
tional transmitter 209 for trapsmilting the inbound message.
The receiver 208 and transmitter 209 are coupled to a
processing system 206 for processing the outbound apd
inbound messages. A user interface 214 preferably is also
coupled to the processing system 206 for interfacing with a
user. The user interface 214 comprises a conventional dis-
play 216 for displaying the inbound and cutbound messages,
a conventional alert clement 218 for alerting the user whea
the outbound message arrives, and a conventional keyboard
220 for generating the inbound message and for controlling
the subscriber unit 122. A conventiopal external device
interface 207 preferably is also coupled to the processing
system 266 for coupling the subscriber unit 122 to the
externat device 230.

The processing system 206 coroprises a conventional
processor 210 and a conventional memory 212. The memory
212 comprises software elements and other variables for
programming the processing system 206 i accordance with
the present invention. The memory 212 preferably includes
a selective call address 222 to which the subscriber unit 122
is responsive. In addition, the memory 212 includes a
message processing element 224 for programming the pro-
cessing system 206 to process messages through weil-
known techniques. The memory 212 further comprises an
application registry 226 in accordance with the present
invention. The application registry 226 comprises a list of
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applications that are accessible 1o the subscriber unit 122.
The applications can reside either internal 10 or external to
the subscriber unit 122, e.g., in a personal computer to which
the subscriber unit 122 is connected. In addition, the appli-
cation registry 226 preferably includes aa application ver-
sion oumber corresponding to each application. The
memory 212 also includes an updater element 228 for
programming the processing system 206 to control the
traosmitter 209 to communicate a change in the application
registry 226 to the fixed portion 102 of the wireless com-
munication system. '

FIG. 3 is an clectrical block diagram depicling an exem-
plary controfler 112 in accordance with the present inven-
tion. The controller 3112 comprises a network interface 318
for receiving a message from a message originator via the
telephone links 101. The network interface 318 is coupled to
a processing system 318 for controliing and communicating
with the network ipterface 318. The processing system is
coupled to a base station interface 304 for controlling and
communicating with the base stations 116 via the commu-
mication links 114. The processing system 310 is also
coupled to a conventional clock 336 for providing a timing
signal to the processing system 310. The processing system
310 comprises a conventional computer 312 and a conven-
tional memory, preferably a mass medivm 314, eg., 3
magnetic disk drve, programmed with information and
operating software in accordance with the present inveation.
The mass medium 314 comprises 2 conventional subscriber
database 320 for storing profiles defining service for sub-
scribers using the system. The mass medium 314 further
comprises a message processing element 322 for processing
messages throngh well-known techniques.

The raass medium 314 also includes current copies 324 of
application registries of the subscriber units 122 operating in
the wireless communication system, in accordance with the
present invention. In addition, the mass medium 314
includes a compatibility element 328 for programming the
processing system 310 to check the current copy 324 of the
application registry of the subscriber uait 122 in respouse to
having data to send to the subscriber unit 122, and to send
the data only when the current copy 324 of the application
registry indicates that an application compatible with the
data is accessible to the subscriber upit 122 for which the
data is intended. The mass medium 314 also includes a
conversion element 330 for programming the processing
system 310 to convert data that is incompatible with the
applications accessible to the subscriber unit 122 for which
the data is intended, to a format that is compatible with one
of the applications accessible to the subscriber unit 122. The
mass medivm 314 further comprises a report generating
clement 332 for programming the processing system 310 10
examine the current copies 324 of application registries of
the subscriber units 122 to gencrate a report of how many
users use which version of which applications. The mass
medium 314 also includes a trigger element 334 for pro-
gramming the processing system 310 to check the applica-
tion version pumber of ap application in response to a
predetermined stimulus, and 1o take a predetermined action
to trigger a software updatc when the application version
mumber is an old version. The predetermined stimulus can
be, for example, the receipt of an update to the application
registry 226 of the subscriber uait 122 which adds an
application not present in the current copy 324, This can
occur when a user purchases and installs a new application,
or when the user connecis the subscriber unit 122 to a
previously disconnected external device. Another example
of the predetermined stimulus is an appearagce in the
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wireless communication system of a2 new application version
number, resulting, for example, from a system software
update. Still another examyple of the predetenmined stimulus
is a registration of a pew subscriber uanit 122 in the wireless
compiunication system.

Aan example of taking a predetermined action to trigger a
software update when the application version number is an
old version, is generating a notification message 10 the users
corresponding o the old version. The notification message
can, for example, advise that a new version is available, state
where and how to obtain the new version, provide hints and
tips about the new version, and recommend add-ons that will
ephance the new version. Another example of a predeter-
mined action (preferably for small applications) is to auto-
matically download the pew version over the air. Still
another example is to disable the currently running appli-
cation when it is no Ionger being supported by the wireless
commmupication systemt. Avother alternative (preferred for
larger programs) is to provide wireline access 1o the jatest
version, and to notify the affected users to download the
latest version by wireline, ¢.g., via the Intemet. The alter-
native selected depends mainly upon the desires of the
witeless service provider and the size of the application.

FIG. 4 is a flow diagram 400 depicting operation of the
subscriber unit 122 for maintaining the application registry
in accordance with the present invention. At step 404 the
processing sysiemn 206 of the subscriber unit 122 registers
the applications accessible to the subscriber unit 122, along
with the corresponding application version numbers, into the
application registry 226. The processing system 206 then
monitors the statas of the subscriber unit 122 to determine
406 whether a change in the accessibility of an application
has occurred, e.g., through the installation of a mew
application, or through coupling the subscriber unit 122 to a
previously uncoupled external device 230, or through
uncoupling the subscriber unit 122 from a previously
coupled external device 230. At step 408, if a change in the
accessibility of an appHcation bas occurred, then the pro-
cessing systern 206 accesses the updater element 228 and
updates 410 the application registry 226. The processiog
systern 206 then controls the transmitier 209 to communi-
cate 412 the change to the fixed portion 102, so that the
processing system 310 of the controiler 112 can update its
copy 324 of the application registry corresponding to the
subscriber unit 122. Flow then returns to step 404. If, on the
other hand, at step 408 no change in the accessibility of an
application bas occurred, then the flow simply returns to step
404.

FiG. 5 is a flow diagram 500 depicting a first operation of
the coniroller 112 in accordance with the present invention.
At step 514 the processing system 310 of the controller 112
keeps a current copy 324 of the application registry 226 of
each subscriber unit 122 in the wireless communication
system. The current copy 324 is preferably programmed into
the mass medium 314 when the subscriber unit 122 is
initially activated in the wircless communication systern.
The current copy 324 is updated in response to communi-
cations from the subscriber unit 122 whenever the subscriber
unit 122 updates its application registry 226. In addition, the
controlier 112 preferably pecforms periodic synchronization
routines, using well-known techoiques to ensure that the
curgent copies 324 of application registries remaig identical
to the application registries 226 in the subscriber units 122.

At step 516, the processing systermn 310 determines
whether it has data to send to one of the subscriber units 122.
if not, at step S18 the processing system 310 returns to siep
514. if, on the other hand, the processing system 310 docs
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have data to send to one of the subscriber units 122, then
after step 518 the processing system 310 checks 520 the
current copy 324 of the application registry of the subscriber
unit 122 to determine 522 whether an application compatible
with the data is accessible to the subscriber unit 122. If so,
at step 524 the processing system 310 sends 526 the data to
the subscriber unit 122, and the flow returns to step 514. If,
on the other hand, the processing system 310 determines that
no application compatible with the data is accessible to the
subscriber unit 122, then at step 524 the processing system
310 accesses the conversion element 330 to determine 528
whether the data can be converted to a format compatible
with an application that is accessible to the subscriber unit
122. If so, at step 530 the processing system 310 converts
532 the data to a format compatible with an application that
is accessible to the subscriber unit 122, and then sends 526
the data to the subscriber unit 122, afier which the flow
refurns to step 514. If, on the other hand, the processing
system 310 determines that the data cannot be converted 10
a format compatible with an application that is accessible to
the subscriber unit 122, the flow moves from step 530 to step
534. At step 534 the processing system 310 checks whether
the user of the subscriber unit 122 requested the data. If so,
the processing system 310 holds the data in the mass
medivm 314, and notifies the user that the data is being held,
but requires an application that is pot currently accessible to
the subscriber unit 122. Flow then returps to siep 514. If, on
the other hand, at step §34 the user did not request the data,
then the processing system 310 discards 538 the data, and
informs the sender about the compatibility problem. Flow
then returns to step 514.

FIG. 6 is a flow diagram 600 depicting a second operation
of the controller 112 in accordance with the present inven-
tion. The flow begins with the processing system 310
determining 602 whether a demographic repont is needed.
The demographic report can, for example, be requesied by
the wircless service provider through a keyboard-display
terminal (mot shown) coupled to the processing system 310.
If the report is nceded, then the processing system 310
acoesses the report generating element 332 and examines the
current copics 324 of the applcation registries cotrespond-
ing to the subscriber units 122 to generate a report of how
miany users use which version of which applications. In any
case, flow then moves to step 606, where the processing
system 310 checks whether an update has been received
from one of the subscriber units 122. If so, the processing
systemn 310 enters 608 the update in the current copy 324 of
the application registry corresponding to the subscriber unit
122. The processing systern 310 then determines 609
whether the update was 1o add an application that has
become accessible to the subscriber unit 122. If so, the
processing system 310 checks 610 the application version
oumber to determine whether the application is an oid
version. If, at step 612, the application version is old, the
processing system 310 takes 618 a predetermined action, as
described herein above, 1o trigger a software update. If not,
the flow moves to step 614. If, on the other hand, at step §09
the update was not to add an application, the flow simply
moves o step 614.

If, on the other hand, at step 606 no update has been
received, the flow moves 1o step 614, where the processing
system 310 checks whether a new application version has
appeared in the wireless communication system since the
last check. If 50, the processing system 316 checks 616 the
application version numbers of the subscriber units 122 that
have access to the application that has been upgraded to the
new version. If at step 620, any of the version numbers are
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old, then the processing system 310 takes 622 a predeter-
mined action, as described herein above, to trigger a soft~
ware update by the affected subscriber units 122. The flow
then returns to step 602. If at step 620 none of the version
nurabers are old, then the flow simply returns to step 662.

Thas, it should be clear from the preceding disclosure that
the present invention provides a method and apparatus for
controlling the delivery of data from the fixed portion of a
messaging system to a subscriber unit. Advantageously, the
method and apparatus does pot require specific vector types
and comresponding class-of-service information to define the
types of data which the subscriber unit can utilize. In
addition, the method and apparatus advantageously does not
require an over-the-air session for cach delivery of data to
determine whether the subscriber unit cas utilize a specific
data type.

Many modifications and variations of the present inven-
tion are possible o Light of the above teachings. Thus, it is
fo be understood that, within the scope of the appended
claims, the invention can be practiced other than as
described herein above.

‘What is claimed is:

1. A method in a wireless communication system for
controlling a delivery of data from a fixed portion of the
wireless comumunication system to a subscriber unit, the
method comprising in the subscriber unit the step of:

maintaining an application registry comprising a listof ali

software applications that are currently accessible to
the subscriber unit; and

in the fixed portion of thc wircless communication

system, the steps of

keeping a current copy of the application registry of the
subscriber unit;

checking the current copy of the application registry in
response to having the data to send 1o the subscriber
unit; and

sending the data only when the checking step deter-
mines that an application compatible with the data is
accessible lo the subscriber unit.

2. The method of claim 1, further comprising, in the fixed
portion before the seading step, the step of

converting incompatible data to a format compatible with

one of the applications accessible to the subscriber nait.

3. The method of claim 1, wherein the maiotaining step
comprises, in respopse o a change in accessibility of an
application, the steps of:

updating the application registry; and

communicating the change to the fixed portion of the

wireless communpication system.

4. The method of claim ¥,

wherein the maintaining step comprises the step of
registering an application version number for at least
" one of the applications accessible to a plurality of
subscriber units; and
wherein the method further comprises, in the fixed portion
of the wireless communication system, the step of
cxamining a plarality of current copies of application
registries corresponding to the plurality of subscriber
units to generate a report of how many users use
which version of which applications.
5. The method of claim 1,
wherein the maintaining step comprises the step of
registering an application version number for at least
one of the applications accessible fo the subscriber
unit; and
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wherein the method further comprises, in the fixed portion

of the wireless cornmunication system, the steps of:

checking the application version number for the at least
one of the applications in response to a predeter-
mined stimulus; and

taking a predetermined action {o trigger a software
update when the application version number is an old
version.

6. The method of claim 5, wherein the step of checking the
application version namber is performed in response to one
of: a) a receipt of an update to the application registry of the.
subscriber unit which adds an application not present in the
current copy, b} an appearance in the wireless communica-
tion system of a new application version number, and ¢} a
registration of a new subscriber usit in the wireless com-
munication system.

7. A controlier in a fixed portion of a wireless communi-
cation system for controlling a delivery of data to a sub-
scriber unit which maintains an application registry com-
prising a list of all software applications that are currently
accessible to the subscriber unit, the controller comprising:

a network inferface for accepting the data from an origi-

nator;

a processing system coupled to the network interface for

processing the data, the processing system comprising
2 memory; and
a base station interface coupled to the processing system
for controlling a base station to transmit the data;
wherein the processing system is programmed to:
keep in the memory a current copy of the application
registry of the subscriber unit;
check the current copy of the application registry in
response (o having the data o send to the subscriber
unit; and
send the data only when an application compatible with
the data is accessible to the subscriber unit.

8. The countroller of claim 7, wherein the processing
system is fusther programmed to

convert incompatible data to a format compatible with

one of the applications accessible to the subscriber unit.
9. The controller of claim 7,
wherein a plurality of subscriber units register an appli-
cation version number for at Ieast one of the applica-
tions accessible to the plurality of subscriber units, and

wherein the processing system is further programmed to
examine a plurality of curmrent copies of application
registries corresponding to the plurality of subscriber
units to generate a report of how many users use which
version of which applications.

10. The controlier of claim 7,

wherein the subscriber unit registers an application ver-

sion number for at least ope of the applications acces-
sible to the subscriber unit, and

wherein the processing system is further programmed to:

check the application version number for the at least
one of the applications in tesponse to a predeter-
mined stimulus; and

take a predetermined action to trigger a software update
when the application version number is an old ver-
sion.

11. The controlier of claim 10, wherein the processing
system is further programmed to check the application
version pumber in respopse to one of: a} a receipt of an
update to the application registry of the subscriber umit
which adds an application not present in the current copy, b)
an appearance in the wireless communication system: of a

Copy provided by USPTO from the PIRS Image Database on 09/01/2009

MOTM-24063-0003932



US 6,272,333 B1

9 10
new application version pumber, aad ¢) a registration of a maintain an application registry comprising a list of all
new subscriber unit in the wircless communication system. software applications that are curreatly accessible to
12. A subscriber unit in a wireless communication system the subscriber unit; and .
for controlling a delivery of data from a fixed portion of the in response to a change in accessibility of an application,
wircless communication system, the subscriber unit com- 5 update the application registry; and
prising: control the transmitter fo communicate the change to
a receiver for receiving the data; ;E;;wfz::ed portion of the wireless communication
2 processing system coupled to the receiver for processing 13. The subscriber unit of claim 12, wherein the process-
the daf“; and . 10 ing system is further programmed to
a transmitier coupled fo the processing system for com- register an application version number for at least one of
municating with the fixed portion of the wireless com- the applications accessible to the subscriber unit.
munication system,
wherein the processing system is programmed to: LI B I
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METHOD AND APPARATUS IN A WIRELESS
COMMUNICATION SYSTEM FOR
CONTROLLING A DELIVERY OF DATA

FIELD OF THE INVENTION 5

This invention relates in general to wireless communica-
tion systems, and more specifically to a method and appa-
ratus in a wireless communication system for controlling a
delivery of data from a fixed portion of the wireless com-
munication system to a subscriber unit.

BACKGROUND OF THE INVENTION

20

As subscriber units become increasingly user customiz-
able with enhanced software application upgradability, it is
impractical to expect that a class-of-service distinction or a
subscriber unit class can define all the types of data that the
applications accessible to a spemﬁc subscriber unit can

b nit Preferably, the
method and apparatus will not require specific vector types
and corresponding class-of-service information to define the
types of data which the subscriber unit can utilize. In
addition, the method and apparatus preferably will not
require an over-the-air session for each delivery of data to
determine whether the subscriber unit can utilize the specific
data type.

35

40

SUMMARY OF THE INVENTION

1sy | iit. The method comprises in the
subscriber unit the step of maintaining an application reg-
istry for registering applications accessible to the subscriber
unit. The method further comprises, in the fixed portion of
the wireless communication system, the steps of keeping a
current copy of the application registry of the subscriber
unit, and checking the current copy of the application
registry in response to having the data to send to the
subscriber unit. The method further comprises, in the fixed
portion of the wireless communication system, the step of
sending the data only when the checking step determines
that an application compatible with the data is accessible to
the subscrlber unit.

50

55

f registering appl ations
foithe: subscr;L umt The controller comprises a
network interface for accepting the data from an originator,
and a processing system coupled to the network interface for
processing the data, the processing system comprising a
memory. The controller further comprises a base station

65

2

interface coupled to the processing system for controlling a
base station to transmit the data. The processing system is
programmed to keep in the memory a current copy of the
application registry of the subscriber unit, and to check the
current copy of the application registry in response to having
the data to send fo the subscriber unit. The processing system
is further programmed to send the data only when the
checking step determines that an application compatible
with the data is accessible to the subscriber unit.

for receiving the data, and a processing system coupled to
the receiver for processing the data. The subscriber unit
further comprises a transmitter coupled to the processing
system for communicating with the fixed portion of the
wireless communication system. The processing system is
programmed to maintain an application registry for regis-
tering applications accessible to the subscriber unit; and, in
response to a change in accessibility of an application, to
update the application registry and control the transmitter to
communicate the change to the fixed portion of the wireless
communication system.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 2 is an electrical block diagram of a subscriber unit
in accordance with the present invention.

FIG. 3 is an electrical block diagram of a controller in
accordance with the present invention.

FIG. 4 is a flow diagram depicting operation of the
subscriber unit for maintaining an application registry in
accordance with the present invention.

FIG. 5 is a flow diagram depicting a first operation of the
controller in accordance with the present invention.

FIG. 6 is a flow diagram depicting a second operation of
the controller in accordance with the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIG. 1, an electrical block diagram depicts an
exemplary wireless communication system in accordance
with the present invention comprising a fixed portion 102
including a controller 112 and a plurality of conventional
base stations 116, the communication system also including
a plurality of subscriber units 122. The base stations 116
preferably communicate with the subscriber units 122 uti-
lizing conventional radio frequency (RF) techniques, and are
coupled by conventional communication links 114 to the
controller 112, which controls the base stations 116.

The hardware of the controller 112 is preferably a com-
bination of the Wireless Messaging Gateway (WMG™)
Administrator! paging terminal, and the RF-Conductor!™
message distributor manufactured by Motorola, Inc. The
software of the controller 112 is modified in accordance with
the present invention. The hardware of the base stations 116
is preferably a combination of the RF-Orchestra! transmitter
and RF-Audience!™ receivers manufactured by Motorola,
Inc. The subscriber units 122 are preferably similar to
PageWriter™ 2000 data messaging units, also manufactured
by Motorola, Inc., and having software modified in accor-
dance with the present invention. It will be appreciated that
other similar hardware can be utilized as well for the
controller 112, the base stations 116, and the subscriber units
122,
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old, then the processing system 310 takes 622 a predeter-
mined action, as described herein above, to trigger a soft-
ware update by the affected subscriber units 122. The flow
then returns to step 602. If at step 620 none of the version
numbers are old, then the flow simply returns to step 602.

fixed: pt ofa
i 0:a : Advantageously, the
method and apparatus does not require specific vector types
and corresponding class-of-service information to define the
types of data which the subscriber unit can utilize. In
addition, the method and apparatus advantageously does not
require an over-the-air session for each delivery of data to
determine whether the subscriber unit can utilize a specific
data type.

Many modifications and variations of the present inven-
tion are possible in light of the above teachings. Thus, it is
to be understood that, within the scope of the appended
claims, the invention can be practiced other than as
described herein above.

What is claimed is:

controfling a delivery of data from a fixed portion of the
wireless communication system to a subscriber unit, the
method comprising in the subscriber unit the step of:
maintaining an application registry comprising a list of all
software applications that are currently accessible to
the subscriber unit; and

in the fixed portion of the wireless communication
system, the steps of:
keeping a current copy of the application registry of the
subscriber unit;
checking the current copy of the application registry in
response to having the data to send to the subscriber
unit; and
sending the data only when the checking step deter-
mines that an application compatible with the data is
accessible lo the subscriber unit.
2. The method of claim 1, further comprising, in the fixed
portion before the sending step, the step of

converting incompatible data to a format compatible with
one of the applications accessible to the subscriber unit.
3. The method of claim 1, wherein the maintaining step
comprises, in response to a change in accessibility of an
application, the steps of:
updating the application registry; and
communicating the change to the fixed portion of the
wireless communication system.
4. The method of claim 1,
wherein the maintaining step comprises the step of
registering an application version number for at least
one of the applications accessible to a plurality of
subscriber units; and
wherein the method further comprises, in the fixed portion
of the wireless communication system, the step of
examining a plurality of current copies of application
registries corresponding to the plurality of subscriber
units to generate a report of how many users use
which version of which applications.
5. The method of claim 1,
wherein the maintaining step comprises the step of
registering an application version number for at least
one of the applications accessible to the subscriber
unit; and
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wherein the method further comprises, in the fixed portion

of the wireless communication system, the steps of:

checking the application version number for the at least
one of the applications in response to a predeter-
mined stimulus; and

taking a predetermined action to trigger a software
update when the application version number is an old
version.

6. The method of claim 5, wherein the step of checking the
application version number is performed in response to one
of: a) a receipt of an update to the application registry of the
subscriber unit which adds an application not present in the
current copy, b) an appearance in the wireless communica-
tion system of a new application version number, and ¢) a
registration of a new subscriber unit in the wireless com-
munication system.

g ata‘ to a sub-
scriber unit which maintains an application registry com-
prising a list of all software applications that are currently
accessible to the subscriber unit, the controller comprising:

a network interface for accepting the data from an origi-

nator;

a processing system coupled to the network interface for

processing the data, the processing system comprising
a memory; and
a base station interface coupled to the processing system
for controlling a base station to transmit the data;
wherein the processing system is programmed to:
keep in the memory a current copy of the application
registry of the subscriber unit;
check the current copy of the application registry in
response to having the data to send to the subscriber
unit; and
send the data only when an application compatible with
the data is accessible to the subscriber unit.

8. The controller of claim 7, wherein the processing
system is further programmed to

convert incompatible data to a format compatible with

one of the applications accessible to the subscriber unit.
9. The controller of claim 7,
wherein a plurality of subscriber units register an appli-
cation version number for at least one of the applica-
tions accessible to the plurality of subscriber units, and

wherein the processing system is further programmed to
examine a plurality of current copies of application
registries corresponding to the plurality of subscriber
units to generate a report of how many users use which
version of which applications. N

10. The controller of claim 7,

wherein the subscriber unit registers an application ver-
sion number for at least one of the applications acces-
sible to the subscriber unit, and

wherein the processing system is further programmed to:

check the application version number for the at least
one of the applications in response to a predeter-
mined stimulus; and

take a predetermined action to trigger a software update
when the application version number is an old ver-
sion.

11. The controller of claim 10, wherein the processing
system is further programmed to check the application
version number in response to one of: a) a receipt of an
update to the application registry of the subscriber unit
which adds an application not present in the current copy, b)
an appearance in the wireless communication system of a
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new application version numbcr, and ¢) a rcglstratlon of a maintain an application registry comprising a list of all
new subscriber unit in the software applications that are currently accessible to
12 Asubscnber unit in : the subscriber unit; and
T CO data’ from a fixed pornon of the in response 1o a change in accessibility of an application,

wireless communication system, the subscriber unit com- $ update the application registry; and
control the transmitter to communicate the change to

prising; : . nge
a receiver for receiving the data; ;t;ztefg](ed portion of the wireless communication
a processing system coupled to the receiver for processing 13. The subscriber unit of claim 12, wherein the process-
the dat‘a; and ) 1o ing system is further programmed to
a transmitter coupled to the processing system for com- register an application version number for at least one of
municating with the fixed portion of the wireless com- the applications accessible to the subscriber unit.

munication system,
wherein the processing system is programmed to: LI B
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1

METHOD AND APPARATUS IN A WIRELESS
COMMUNICATION SYSTEM FOR
CONTROLLING A DELIVERY OF DATA

FIELD OF THE INVENTION

Typlcally, control of the spec1ﬁc vector type has been
implemented through class-of-service information.

As subscriber units become increasingly user customiz-
able with enhanced software application upgradability, it is
impractical to expect that a class-of-service distinction or a
subscriber unit class can define all the types of data that the
apphcatlons dccesmble to a specific subscnber umt

Thus, what is needed is a method and apparatus for
controlling the delivery of data from the fixed portion of the
messaging system to the subscriber unit. Preferably, the
method and apparatus will not require specific vector types
and corresponding class-of-service information to define the
types of data which the subscriber unit can utilize. In
addition, the method and apparatus preferably will not
require an over-the-air session for each delivery of data to
determine whether the subscriber unit can utilize the specific
data type.

SUMMARY OF THE INVENTION

the: subscnber umt

‘Another:aspect of the present mvennop iSa
a ﬁxed portlon of a w1reless commumc

30
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40
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interface coupled to the processing: systern’

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 2 is an electrical block diagram of a subscriber unit
in accordance with the present invention.

FIG. 3 is an electrical block diagram of a controller in
accordance with the present invention.

FIG. 4 is a flow diagram depicting operation of the
subscriber unit for maintaining an application registry in
accordance with the present invention.

FIG. 5 is a flow diagram depicting a first operation of the
controller in accordance with the present invention.

FIG. 6 is a flow diagram depicting a second operation of
the controller in accordance with the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIG. 1, an electrical block diagram depicts an
exemplary wireless communication system in accordance
with the present invention comprising a fixed portion 102
including a controller 112 and a plurality of conventional
base stations 116, the communication system also including
a plurality of subscriber units 122. The base stations 116
preferably communicate with the subscriber units 122 uti-
lizing conventional radio frequency (RF) techniques, and are
coupled by conventional communication links 114 to the
controller 112, which controls the base stations 116.

The hardware of the controller 112 is preferably a com-
bination of the Wireless Messaging Gateway (WMG™)
Administrator! paging terminal, and the RF-Conductor!™
message distributor manufactured by Motorola, Inc. The
software of the controller 112 is modified in accordance with
the present invention. The hardware of the base stations 116
is preferably a combination of the RF-Orchestra! transmitter
and RF-Audience!™ receivers manufactured by Motorola,
Inc. The subscriber units 122 are preferably similar to
PageWriter™ 2000 data messaging units, also manufactured
by Motorola, Inc., and having software modified in accor-
dance with the present invention. It will be appreciated that
other similar hardware can be utilized as well for the
controller 112, the base stations 116, and the subscriber units
122,
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Each of the base stations 116 transmits RF signals to the
subscriber units 122 via an antenna 118. The base stations
116 preferably each receive RF signals from the plurali

f

o 15

The controller 112 preferably is coupled by telephone
links 101 fo a public switched telephone network (PSTN)
110 for receiving selective call message originations there-
from. Selective call originations comprising data messages
from the PSTN 110 can be generated, for example, from a
conventional telephone 111 or a conventional computer 117
coupled to the PSTN 110.

The over-the-air protocol utilized for outbound and
inbound messages is preferably selected from Motorola’s
well-known FLEX™ family of digital selective call signal-
ing protocols. These protocols utilize well-known error
detection and error correction techniques and are therefore
tolerant to bit errors occurring during transmission, provided
that the bit errors are not too numerous. It will be appreciated
that other suitable protocols can be used as well.

FIG. 2 is an electrical block diagram of an exemplary
subscriber unit 122 in accordance with the present invention.
The subscriber unit 122 is depicted coupled to an external
device 230, such as a personal computer for accessing
software applications therefrom. The subscriber unit 122
comprises an antenna 204 for intercepting an outbound
message and for transmifting an inbound message. The
antenna 204 is coupled to a conventional receiver 208 for
receiving the outbound message and coupled to a conven-
tional transmitter 209 for transmitting the inbound message.
The receiver 208 and transmitter 209 are coupled to a
processing system 206 for processing the outbound and
inbound messages. A user interface 214 preferably is also
coupled to the processing system 206 for interfacing with a
user. The user interface 214 comprises a conventional dis-
play 216 for displaying the inbound and outbound messages,
a conventional alert element 218 for alerting the user when
the outbound message arrives, and a conventional keyboard
220 for generating the inbound message and for controlling
the subscriber unit 122. A conventional external device
interface 207 preferably is also coupled to the processing
system 206 for coupling the subscriber umit 122 to the
external device 230.

The processing system 206 comprises a conventional
processor 210 and a conventional memory 212. The memory
212 comprises software elements and other variables for
programming the processing system 206 in accordance with
the present invention. The memory 212 preferably includes
a selective call address 222 to which the subscriber unit 122
is responsive. In addition, the memory 212 includes a
message processing element 224 for programming the pro-
cessing system 206 to process messages through well-
known techniques. The memory 212 further comprises an
application registry 226 in accordance with the present
invention. The application registry 226 comprises a list of
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4

applications that are accessible to the subscriber unit 122.
The applications can reside either internal to or external to
the subscriber unit 122, e.g., in a personal computer to which
the subscriber unit 122 is connected. In addition, the appli-
cation registry 226 preferably includes an application ver-
sion number corresponding to each application. The
memory 212 also includes an updater element 228 for
programming the processing system 206 to control the
transmitter 209 to communicate a change in the application
registry 226 to the fixed portion 102 of the wireless com-
munication system.

FIG. 3 is an electrical block diagram depicting an exem-
plary controller 112 in accordance with the present inven-
tion. The controller 112 comprises a network interface 318
for receiving a message from a message originator via the
telephone links 101. The network interface 318 is coupled to
a processing system 310 for controlling and communicating
with the network interface 318. The processing system is
coupled to a base station interface 304 for controlling and
communicating with the base stations 116 via the commu-
nication links 114. The processing system 310 is also
coupled to a conventional clock 336 for providing a timing
signal to the processing system 310. The processing system
310 comprises a conventional computer 312 and a conven-
tional memory, preferably a mass medium 314; e.g., a
magnetic disk drive, programmed with information and
operating software in accordance with the present invention.
The mass medium 314 comprises a conventional subscriber
database 320 for storing profiles defining service for sub-
scribers using the system. The mass medium 314 further
comprises a message processing element 322 for processing
messages through well-known techniques.

The mass medium 314 also includes current copies 324 of
application registries of the subscriber units 122 operating in
the wireless communication system, in accordance with the
present invention. In addition, the mass medium 314
includes a compatibility element 328 for programming the
processing system 310 to check the current copy 324 of the
application registry of the subscriber unit 122 in response to
having data to send to the subscriber unit 122, and to send
the data only when the current copy 324 of the application
registry indicates that an application compatible with the
data is accessible to the subscriber unit 122 for which the
data is intended. The mass medium 314 also includes a
conversion element 330 for programming the processing
system 310 to convert data that is incompatible with the
applications accessible to the subscriber unit 122 for which
the data is intended, to a format that is compatible with one
of the applications accessible to the subscriber unit 122. The
mass medium 314 further comprises a report generating
element 332 for programming the processing system 310 to
examine the current copies 324 of application registries of
the subscriber umits 122 to generate a report of how many
users use which version of which applications. The mass
medium 314 also includes a trigger element 334 for pro-
gramming the processing system 310 to check the applica-
tion version number of an application in response to a
predetermined stimulus, and to take a predetermined action
to trigger a software update when the application version
number is an old version. The predetermined stimulus can
be, for example, the receipt of an update to the application
registry 226 of the subscriber unit 122 which adds an
application not present in the current copy 324. This can
occur when a user purchases and installs a new application,
or when the user connects the subscriber unit 122 to a
previously disconnected external device. Another example
of the predetermined stimulus is an appearance in the
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wireless communication system of a new application version
number, resulting, for example, from a system software
update. Still another example of the predetermined stimulus
is a registration of a new subscriber unit 122 in the wireless
communication syslem.

‘An-example of taking:a

‘ DY,
commumcauo system. Another alternative (preferrcd for
larger programs) is to provide wireline access to the latest
version, and to notify the affected users to download the
latest version by wireline, e.g., via the Internet. The alter-
native selected depends mainly upon the desires of the
wireless service provider and the size of the application.
FIG. 4 is a flow diagram 400 depicting operation of the
subscriber unit 122 for maintaining the application registry
in accordance with the present invention. At step 404 the
processing system 206 of the subscriber unit 122 registers
the applications accessible to the subscriber unit 122, along
with the corresponding application version numbers, into the
application registry 226. The processing system 206 then
monitors the status of the subscriber unit 122 to determine
406 whether a change in the accessibility of an application
has occurred, e.g., through the installation of a new
application, or through coupling the subscriber unit 122 to a
previously uncoupled external device 230, or through
uncoupling the subscriber unit 122 from a previously
coupled external device 230. At step 408, if a change in the
accessibility of an application has occurred, then the pro-
cessing system 206 accesses the updater element 228 and
updates 410 the application registry 226. The processing
system 206 then controls the transmitter 209 to communi-
cate 412 the change to the fixed portion 102, so that the
processing system 310 of the controller 112 can update its
copy 324 of the application registry corresponding to the
subscriber unit 122. Flow then returns to step 404. If, on the
other hand, at step 408 no change in the accessibility of an
application has occurred, then the flow simply returns to step
404.

to'the apphcatlon reglstnesv ) in
At step 516 the PO ess
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have data to send to’one of the subscriber units 122, then
; sy tem 310 checks 520 the
oistry of the subscriber
application compatible
“sitbseriber unit 122. If so,
0 sends 526 the data to
returns to step 514. If,
‘310 determines that
a is accessible fo the
processing system
nt 330:to determine 528
‘162 format compatible
-to the subscriber unit
g system 310 converts
with an application that
22 and then sends 526
2, after which the flow
other: hand, the processing
a'cannot be converted to
1cat10n that is accessible to
ow moves from step-530 to step
system 310 checks whether
quested the data. If so,
the. ‘data in the mass
hat the data is being held,
ot currently accessible to
tums to step:514. If, on
‘not request the data,
ds:538 the data, and
compatibility ‘problem; Flow

icting a second operation
th-the present inven-
processing system 310
phic: report is needed.
mple, be requested by
+a keyboard-display
€ processing system 310.
processing system 310
ment 332 and examines the
regisiries correspond-
generate a report of how
which applications. In any
“where the processing
ate-has-been received
. If s0, the processing

‘appﬁcation is -an old
1on versmn is old lhe

step 614, whcre the processing
new ‘application version has
munication system since the
ing system 310.checks 616 the
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s been upgraded to the
y of the ‘version numbers are




US 6,272,333 Bl
7 8

wherein the method further comprises, in the fixed portion
of the wireless communication system, the steps of:
checking the application version number for the at least
i one of the applications in response to a predeter-
5 mined stimulus; and
taking a predetermined action to trigger a software
update when the application version number is an old
; Xed p version.
‘messaging m'{0'a subscriber unii. Advantageously, the 6. The method of claim 5, wherein the step of checking the
method and apparatus does not require specific vector types 10 application version number is performed in response to one
and corresponding class-of-service information to define the of: a) a receipt of an update to the application registry of the
types of data which the subscriber unit can utilize. In subscriber unit which adds an application not present in the
addition, the method and apparatus advantageously does not current copy, b) an appearance in the Wireless communica-
require an over-the-air session for each delivery of data to tion system of a new application version number, and ¢) a

determine whether the subscriber unit can utilize a specific 15 registration of a new subscriber unit in the wireless com-
data type. munication system

7. A

Many modifications and variations of the present inven-
tion are possible in light of the above teachings. Thus, it is
to be understood that, within the scope of the appended
claims, the invention can be practiced other than as
described herein above.

What is claimed is:

<
b
20 P
a

25

30

k th
8. The controller of claim 7, wherein the processing
system is further programmed to
convert incompatible data to a format compatible with

2. The method of claim 1, further comprising, in the fixed one of the applications accessible to the subscriber unit.
portion before the sending step, the step of 9. The controller of claim 7, ' ) .
converting incompatible data to a format compatible with wherein a plurality of subscriber units register an appli-
one of the applications accessible to the subscriber unit. cation version number for at least one of the applica-

3. The method of claim 1, wherein the maintaining step 45 tions accessible to the pluraht’y of subscriber units, and
comprises, in response to a change in accessibility of an wherein the processing system is further programrfned' to
application, the steps of: examine a plurality of current copies of application
registries corresponding to the plurality of subscriber

units to generate a report of how many users use which

50 version of which applications.

updating the application registry; and
communicating the change to the fixed portion of the
wireless communication system. 10. The controller of claim 7

4. The method of claim 1, . . . . ..
. .. . wherein the subscriber unit registers an application ver-
wherein the maintaining step comprises the step of sion number for at least one of the applications acces-
registering an application version number for at least sible 10 the subscriber unit, and

one of the applications accessible to a plurality of

. . 55 wherein the processing system is further programmed to:
subscriber units; and 2 P g Sy prog

check the application version number for the at least

wherein the method further comprises, in the fixed portion one of the applications in response to a predeter-
of the wireless communication system, the step of mined stimulus; and
examining a plurality of current copies of application take a predetermined action to trigger a software update
registries corresponding to the plurality of subscriber 4 when the application version number is an old ver-
units to generate a report of how many users use sion.
which version of which applications. 11. The controller of claim 10, wherein the processing
5. The method of claim 1, system is further programmed to check the application
wherein the maintaining step comprises the step of version number in response to one of: a) a receipt of an

registering an application version number for at least 65 update to the application registry of the subscriber unit
one of the applications accessible to the subscriber which adds an application not present in the current copy, b)
unit; and an appearance in the wireless communication system of a
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ainitain 4t cation registry comprising a list of all
hat are currently accessible to

eéiver for processing

13. The subscriber unit of claim 12, wherein the process-

 1g ing system is further programmed to

register an application version number for at least one of
the applications accessible to the subscriber unit.

L T N
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METHOD AND APPARATUS IN A WIRELESS
COMMUNICATION SYSTEM FOR
CONTROLLING A DELIVERY OF DATA

FIELD OF THE INVENTION

This invention relates in general to wireless communica-
tion systems, and more specifically to a method and appa-
ratus in a wireless communication system for controlling a
delivery of data from a fixed portion of the wireless com-
munication system to a subscriber unit.

BACKGROUND OF THE INVENTION

10

ed: through clas

As subscriber units become mcreasmgly user customlz-
able with enhanced software application upgradability, it is
impractical to expect that a class-of-service distinction or a
subscriber unit class can define all the types of data that the
applications accessible to a specific subscriber unit can
support. Further, it is unlikely that all subscriber units of a
specific type will have identical applications having identi-
cal application version numbers. Nonetheless, it remains
desirable not to send data to a subscriber unit that the
subscriber unit cannot utilize.

Thus, what is needed is a method and apparatus for
controlling the delivery of data from the fixed portion of the
messaging system to the subscriber unit. Preferably, the
method and apparatus will not require specific vector types
and corresponding class-of-service information to define the
types of data which the subscriber unit can utilize. In
addition, the method and apparatus preferably will not
require an over-the-air session for each delivery of data to
determine whether the subscriber unit can utilize the specific
data type.

SUMMARY OF THE INVENTION

it: The method comprises in the
subscrlber unit the step of maintaining an application reg-
istry for registering applications accessible to the subscriber
unit. The method further comprises, in the fixed portion of
the wireless communication system, the steps of keeping a
current copy of the application registry of the subscriber
unit, and checking the current copy of the application
registry in response to having the data to send to the
subscriber unit. The method further comprises, in the fixed
portion of the wireless communication system, the step of
sending the data only when the checking step determines
that an application compatible with the data is accessible to
the subscrlber umt
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interface coupled to the processing system for controlling a
base station to transmit the data. The processing system is
programmed to keep in the memory a current copy of the
application registry of the subscriber unit, and to check the
current copy of the application registry in response to having
the data to send to the subscriber unit. The processing system
is further programmed to send the data only when the
checking step determines that an application compatible
with the data is accessible to the subscriber unit.

Another aspect of the present invention is a subscriber
unit in a wireless communication system for controlling a
delivery of data from a fixed portion of the wircless com-
munication system. The subscriber unit comprises a receiver
for receiving the data, and a processing system coupled to
the receiver for processing the data. The subscriber unit
further comprises a transmitter coupled to the processing
system for communicating with the fixed portion of the
wireless communication system. The processing system is
programmed to maintain an application registry for regis-
tering applications accessible to the subscriber unit; and, in
response to a change in accessibility of an application, to
update the application registry and control the transmitter to
communicate the change to the fixed portion of the wireless
communication system.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 2 is an electrical block diagram of a subscriber unit
in accordance with the present invention.

FIG. 3 is an electrical block diagram of a controller in
accordance with the present invention.

FIG. 4 is a flow diagram depicting operation of the
subscriber unit for maintaining an application registry in
accordance with the present invention,

FIG. § is a flow diagram depicting a first operation of the
controller in accordance with the present invention.

FIG. 6 is a flow diagram depicting a second operation of
the controller in accordance with the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS
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processing the data, the processing system comprising a
memory. The controller further comprises a base station
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e base stations 116
preferably communicate with the subscriber units 122 uti-
lizing conventional radio frequency (RF) techniques, and are
coupled by conventional communication links 114 to the
controller 112, which controls the base stations 116.

The hardware of the controller 112 is preferably a com-
bination of the Wireless Messaging Gateway (WMG™)
Administrator! paging terminal, and the RF-Conductor! ™
message distributor manufactured by Motorola, Inc. The
software of the controller 112 is modified in accordance with
the present invention. The hardware of the base stations 116
is preferably a combination of the RF-Orchestra! transmitter
and RF-Audience!™ receivers manufactured by Motorola,
Inc. The subscriber units 122 are preferably similar to
PageWriter™ 2000 data messaging units, also manufactured
by Motorola, Inc., and having software modified in accor-
dance with the present invention. It will be appreciated that
other similar hardware can be utilized as well for the
controlier 112, the base stations 116, and the subscriber units
122.
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Each of the base stations 116 transmits RF signals to the
subscriber units 122 via an antenna 118. The base stations
116 preferably each receive RF signals from the plurality of
subscriber units 122 via the antenna 118. The RF signals
transmitted by the base stations 116 to the subscriber units
122 (outbound messages) comprise selective call addresses
identifying the subscriber units 122, and data messages
originated by a message originator, as well as commands
originated by the controller 112 for adjusting operating
parameters of the radio communication system. The RF
signals preferably transmitted by the subscriber units 122 to
the base stations 116 (inbound messages) comprise
responses that include scheduled messages, such as positive
acknowledgments (ACKs) and negative acknowledgments
(NAKs), and unscheduled messages, such as registration
requests and application registry updates, in accordance with
the t i ti

& ‘N110.

The over-the-air protocol utilized for outbound and
inbound messages is preferably selected from Motorola’s
well-known FLEX™ family of digital selective call signal-
ing protocols. These protocols utilize well-known error
detection and error correction techniques and are therefore
tolerant to bit errors occurring during transmission, provided
that the bit errors are not too numerous. It will be appreciated
that other suitable protocols can be used as well.

FIG. 2 is an electrical block diagram of an exemplary
subscriber unit 122 in accordance with the present invention.
The subscriber unit 122 is depicted coupled to an external
device 230, such as a personal computer for accessing
software applications therefrom. The subscriber unit 122
comprises an antenna 204 for intercepting an outbound
message and for transmitting an inbound message. The
antenna 204 is coupled to a conventional receiver 208 for
receiving the outbound message and coupled to a conven-
tional transmitter 209 for transmitting the inbound message.
The receiver 208 and transmitter 209 are coupled to a
processing system 206 for processing the outbound and
inbound messages. A user interface 214 preferably is also
coupled 1o the processing system 206 for interfacing with a
user. The user interface 214 comprises a conventional dis-
play 216 for displaying the inbound and outbound messages,
a conventional alert element 218 for alerting the user when
the outbound message arrives, and a conventional keyboard
220 for generating the inbound message and for controlling
the subscriber unit 122. A conventional external device
interface 207 preferably is also coupled to the processing
system 206 for coupling the subscriber unit 122 to the
external device 230.

The processing system 206 comprises a conventional
processor 210 and a conventional memory 212. The memory
212 comprises software elements and other variables for
programming the processing system 206 in accordance with
the present invention. The memory 212 preferably includes
a selective call address 222 to which the subscriber unit 122
is responsive. In addition, the memory 212 includes a
message processing element 224 for programming the pro-
cessing system 206 to process messages through well-
known techniques. The memory 212 further comprises an
application registry 226 in accordance with the present
invention. The application registry 226 comprises a list of
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applications that are accessible to the subscriber unit 122.
The applications can reside either internal to or external to
the subscriber unit 122, e.g., in a personal computer to which
the subscriber unit 122 is connected. In addition, the appli-
cation registry 226 preferably includes an application ver-
sion number corresponding to each application. The
memory 212 also includes an updater element 228 for
programming the processing system 206 to control the
transmitter 209 to communicate a change in the application
registry 226 to the fixed portion 102 of the wireless com-
munication system.

FIG. 3 is an electrical block diagram depicting an exem-
plary controller 112 in accordance with the present inven-
tion. The controller 112 comprises a network interface 318
for receiving a message from a message originator via the
telephone links 101. The network interface 318 is coupled to
a processing system 310 for controlling and communicating
with the network interface 318. The processing system is
coupled to a base station interface 304 for controlling and
communicating with the base stations 116 via the commu-
nication links 114. The processing system 310 is also
coupled to a conventional clock 336 for providing a timing
signal to the processing system 310. The processing system
310 comprises a conventional computer 312 and a conven-
tional memory, preferably a mass medium 314, eg., a
magnetic disk drive, programmed with information and
operating software in accordance with the present invention,
The mass medium 314 comprises a conventional subscriber
database 320 for storing profiles defining service for sub-
scribers using the system. The mass medium 314 further
comprises a message processing element 322 for processing
messages through well-known techniques.

The mass medium 314 also includes current copies 324 of
application registries of the subscriber units 122 operating in
the wireless communication system, in accordance with the
present invention. In addition, the mass medium 314
includes a compatibility element 328 for programming the
processing system 310 to check the current copy 324 of the
application registry of the subscriber unit 122 in response to
having data to send to the subscriber unit 122, and to send
the data only when the current copy 324 of the application
registry indicates that an application compatible with the
data is accessible to the subscriber unit 122 for which the
data is intended. The mass medium 314 also includes a
conversion element 330 for programming the processing
system 310 to convert data that is incompatible with the
applications accessible to the subscriber unit 122 for which
the data is intended, to a format that is compatible with one
of the applications accessible to the subscriber unit 122. The
mass medium 314 further comprises a report generating
clement 332 for programming the processing system 310 to
examine the current copies 324 of application registries of
the subscriber units 122 to generate a report of how many
users use which version of which applications. The mass
medium 314 also includes a trigger element 334 for pro-
gramming the processing system 310 to check the applica-
tion version number of an application in response to a
predetermined stimulus, and to take a predetermined action
to trigger a software update when the application version
number is an old version. The predetermined stimulus can
be, for example, the receipt of an update to the application
registry 226 of the subscriber unit 122 which adds an
application not present in the current copy 324. This can
occur when a user purchases and installs a new application,
or when the user connects the subscriber unit 122 to a
previously disconnected external device. Another example
of the predetermined stimulus is an appearance in the
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old, then the processing system 310 takes 622 a predster-
mined action, as described herein above, to trigger a soft-
ware update by the affected subscriber units 122. The flow
then returns to step 602. If at step 620 none of the version
numbers are old, then the flow simply returns to step 602.

ng:Sys Advantageously, the
method and apparatus does not require specific vector types
and corresponding class-of-service information to define the
types of data which the subscriber unit can utilize. In
addition, the method and apparatus advantageously does not
require an over-the-air session for each delivery of data to
determine whether the subscriber unit can utilize a specific
data type.

Many modifications and variations of the present inven-
tion are possible in light of the above teachings. Thus, it is
to be understood that, within the scope of the appended
claims, the invention can be practiced other than as
described herein above.

What is claimed is:

1. A method in a wireless communication system for
controlling a delivery of data from a fixed portion of the
wireless communication system to a subscriber unit, the
method comprising in the subscriber unit the step of:

maintaining an application registry comprising a list of all

software applications that are currently accessible to
the subscriber unit; and

in the fixed portion of the wireless communication

system, the steps of:

keeping a current copy of the application registry of the
subscriber unit;

checking the current copy of the application registry in
response to having the data to send to the subscriber
unit; and

sending the data only when the checking step deter-
mines that an application compatible with the data is
accessible lo the subscriber unit.

2. The method of claim 1, further comprising, in the fixed
portion before the sending step, the step of ‘

converting incompatible data to a format compatible with
one of the applications accessible to the subscriber unit.
3. The method of claim 1, wherein the maintaining step
comprises, in response to a change in accessibility of an
application, the steps of:
updating the application registry; and
communicating the change to the fixed portion of the
wireless communication system.
4. The method of claim 1,

wherein the maintaining step comprises the step of
registering an application version number for at least
one of the applications accessible to a plurality of
subscriber units; and
wherein the method further comprises, in the fixed portion
of the wireless communication system, the step of
examining a plurality of current copies of application
registries corresponding to the plurality of subscriber
units to generate a report of how many users use
which version of which applications.
5. The method of claim 1,
wherein the maintaining step comprises the step of
registering an application version number for at least
one of the applications accessible to the subscriber
unit; and
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wherein the method further comprises, in the fixed portion

of the wireless communication system, the steps of;

checking the application version number for the at least
one of the applications in response to a predeter-
mined stimulus; and

taking a predetermined action to trigger a software
update when the application version number is an old
version.

6. The method of claim 5, wherein the step of checking the
application version number is performed in response to one
of: a) a receipt of an update to the application registry of the
subscriber unit which adds an application not present in the
current copy, b) an appearance in the wireless communica-
tion system of a new application version number, and c) a
registration of a new subscriber unit in the wireless com-
munication system.

7. A controller in a fixed portion of a wireless communi-
cation system for controlling a delivery of data to a sub-
scriber unit which maintains an application registry com-
prising a list of all software applications that are currently
accessible to the subscriber unit, the controller comprising:

a network interface for accepting the data from an origi-

nator;

a processing system coupled to the network interface for

processing the data, the processing system comprising
a memory; and
a base station interface coupled to the processing system
for controlling a base station to transmit the data;
wherein the processing system is programmed to:
keep in the memory a current copy of the application
registry of the subscriber unit;
check the current copy of the application registry in
response to having the data to send to the subscriber
unit; and
send the data only when an application compatible with
the data is accessible to the subscriber unit.

8. The controller of claim 7, wherein the processing
system is further programmed to

convert incompatible data to a format compatible with

one of the applications accessible to the subscriber unit.
9. The controller of claim 7,
wherein a plurality of subscriber units register an appli-
cation version number for at least one of the applica-
tions accessible to the plurality of subscriber units, and

wherein the processing system is further programmed to
examine a plurality of current copies of application
registries corresponding to the plurality of subscriber
units to generate a report of how many users use which
version of which applications.

10. The controller of claim 7,

wherein the subscriber unit registers an application ver-

sion number for at least one of the applications acces-
sible to the subscriber unit, and

wherein the processing system is further programmed to:

check the application version number for the at least
one of the applications in response to a predeter-
mined stimulus; and

take a predetermined action to trigger a software update
when the application version number is an old ver-
sion.

11. The controller of claim 10, wherein the processing
system is further programmed to check the application
version number in response to one of: a) a receipt of an
update to the application registry of the subscriber unit
which adds an application not present in the current copy, b)
an appearance in the wireless communication system of a
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METHOD AND APPARATUS IN A WIRELESS
COMMUNICATION SYSTEM FOR
CONTROLLING A DELIVERY OF DATA

FIELD OF THE INVENTION

This invention relates in general to wireless communica-
tion systems, and more specifically to a method and appa-
ratus in a wireless communication system for controlling a
delivery of data from a fixed portion of the wireless com-
munication system to a subscriber unit.

BACKGROUND OF THE INVENTION

Prior-art messaging systems have utilized specific vector
types, such as tone-only, numeric, and alphanumeric vector
types, to control the type of data the fixed portion of the
messaging system would send to a specific subscriber unit.
Typically, control of the specific vector type has been
implemented through class-of-service information.

ap ,
1mpract1ca1 to expect that a class- of-service d1stmct10n ora
subscriber unit class can define all the types of data that the
applications accessible to a specific subscriber unit can
support. Further, it is unlikely that all subscriber units of a
specific type will have identical applications having identi-
cal application version numbers. Nonetheless, it remains
desirable not to send data to a subscriber unit that the
subscriber unit cannot utilize.

Thus, what is needed is a method and apparatus for
controlling the delivery of data from the fixed portion of the
messaging system to the subscriber unit. Preferably, the
method and apparatus will not require specific vector types
and corresponding class-of-service information to define the
types of data which the subscriber unit can utilize. In
addition, the method and apparatus preferably will not
require an over-the-air session for each delivery of data to
determine whether the subscriber unit can utilize the specific
data type.

SUMMARY OF THE INVENTION

An aspect of the present invention is a method in a
wireless communication system for controlling a delivery of
data from a fixed portion of the wireless communication
system to a subscriber unit. The method comprises in the
subscriber unit the step of maintaining an application reg-
istry for registering applications accessible to the subscriber
unit. The method further comprises, in the fixed portion of
the wireless communication system, the steps of keeping a
current copy of the application registry of the subscriber
unit, and checking the current copy of the application
registry in response to having the data to send to the
subscriber unit. The method further comprises, in the fixed
portion of the wireless communication system, the step of
sending the data only when the checking step determines
that an application compatible with the data is accessible to
the subscriber unit.

Another aspect of the present invention is a controller in
a fixed portion of a wireless communication system for
controlling a delivery of data to a subscriber unit which
maintains an application registry for registering applications
accessible to the subscriber unit. The controller comprises a
network interface for accepting the data from an originator,
and a processing system coupled to the network interface for
processing the data, the processing system comprising a
memory. The controller further comprises a base station
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interface coupled to the processing system for controlling a
base station to transmit the data. The processing system is
programmed to keep in the memory a current copy of the
application registry of the subscriber unit, and to check the
current copy of the application registry in response to having
the data to send to the subscriber unit. The processing system
is further programmed to send the data only when the
checking step determines that an application compatible
with the data is accessible to the subscriber unit.

Another aspect of the present invention is a subscriber
unit in a wireless communication system for controlhng a
delivery of data fro
munication system

ep ocessmg system is
programmcd to maintain an apphcatlon registry for regls-
tering applications accessible to the subscriber unit; and, in
response to a change in accessibility of an application, to
update the application registry and control the transmitter to
communicate the change to the fixed portion of the wireless
communication system.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 2 is an electrical block diagram of a subscriber unit
in accordance with the present invention.

FIG. 3 is an electrical block diagram of a controller in
accordance with the present invention.

FIG. 4 is a flow diagram depicting operation of the
subscriber unit for maintaining an application registry in
accordance with the present invention.

FIG. 5 is a flow diagram depicting a first operation of the
controller in accordance with the present invention.

FIG. 6 is a flow diagram depicting a second operation of
the controller in accordance with the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIG. 1, an electrical block diagram depicts an
exemplary wireless communication system in accordance
with the present invention comprising a fixed portion 102
including a controller 112 and a plurality of conventional
base stations 116, the communication system also including
a plurality of subscriber units 122 : '

b

coupled by conventional communication links 114 to the
controller 112, which controls the base stations 116.

The hardware of the controller 112 is preferably a com-
bination of the Wireless Messaging Gateway (WMG™)
Administrator! paging terminal, and the RF-Conductort™
message distributor manufactured by Motorola, Inc. The
software of the controller 112 is modified in accordance with
the present invention. The hardware of the base stations 116
is preferably a combination of the RF-Orchestra! transmitter
and RF-Audience!™ receivers manufactured by Motorola,
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Each of the base stations 116 transmits RF signals to the
subscriber units 122 via an antenna 118. The base stations
116 prefcrably cach receive RF signals £rom hy pl lity of

51gnals preferably transmitted by the subscriber units 122 to 10

the base stations 116 (inbound messages) comprise
responses that include scheduled messages, such as positive
acknowledgments (ACKs) and negative acknowledgments
(NAKs), and unscheduled messages, such as registration
requests and application registry updates, in accordance with
the present invention.

The controller 112 preferably is coupled by telephone
links 101 to a public switched telephone network (PSTN)
110 for receiving selective call message originations there-
from. Selective call originations comprising data messages
from the PSTN 110 can be generated, for example, from a
conventional telephone 111 or a conventional computer 117
coupled to the PSTN 110.

15
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Is. These protocols utilize well-known error
detection and error correction techniques and are therefore
tolerant to bit errors occurring during transmission, provided
that the bit errors are not too numerous. It will be appreciated
that other suitable protocols can be used as well.

30

40

PIC ; '
A user interface 214 prefcrably is also 45
coupled to the processmg system 206 for interfacing with a
user. The user interface 214 comprises a conventional dis-
play 216 for displaying the inbound and outbound messages,
a conventional alert element 218 for alerting the user when
the outbound message arrives, and a conventional keyboard
220 for generating the inbound message and for controlling
the subscriber unit 122. A conventional external device
interface 207 preferably is also coupled to the processing
system 206 for coupling the subscriber unit 122 to the
external device 230.

The processing system 206 comprises a conventional
processor 210 and a conventional memory 212. The memory
212 comprises software elements and other variables for
programming the processing system 206 in accordance with
the present invention. The memory 212 preferably includes
a selective call address 222 to which the subscriber unit 122
is responsive. In addition, the memory 212 includes a
message processing element 224 for programming the pro-
cessing system 206 to process messages through well-
known techniques. The memory 212 further comprises an
application registry 226 in accordance with the present
invention. The application registry 226 comprises a list of
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applications that are accessible to the subscriber unit 122,
The applications can reside either internal to or external to
the subscriber unit 122, e.g., in a personal computer to which
the subscriber unit 122 is connected. In addition, the appli-
cation registry 226 preferably includes an application ver-
sion number corresponding to each application. The
memory 212 also includes an updater element 228 for
programming the processing system 206 to control the
transmitter 209 to communicate a change in the application
registry 226 to the fixed portion 102 of the wireless com-
munication system.

FIG. 3 is an electrical block diagram depicting an exem-
plary controller 112 in accordance with the present inven-
tion. The controller 112 comprises a network interface 318
for receiving a message from a message originator via the
telephone links 101. The network interface 318 is coupled to
a processing system 310 for controlling and communicating
with the network interface 318. The processing system is
coupled to a base station interface 304 for controlling and
communicating with the base stations 116 via the commu-
nication links 114. The processing system 310 is also
coupled to a conventional clock 336 for providing a timing
signal to the processing system 310. The processing system
310 comprises a conventional computer 312 and a conven-
tional memory, preferably a mass medium 314, c.g., a
magnetic disk drive, programmed with information and
operating software in accordance with the present invention.
The mass medium 314 comprises a conventional subscriber
database 320 for storing profiles defining service for sub-
scribers using the system. The mass medium 314 further
comprises a message processing element 322 for processing
messages through well-known techniques.

The mass medium 314 also includes current copies 324 of
application registries of the subscriber units 122 operating in
the wireless communication system, in accordance with the
present invention. In addition, the mass medium 314
includes a compatibility element 328 for programming the
processing system 310 to check the current copy 324 of the
application registry of the subscriber unit 122 in response to
having data to send to the subscriber unit 122, and to send
the data only when the current copy 324 of the application
registry indicates that an application compatible with the
data is accessible to the subscriber unit 122 for which the
data is intended. The mass medium 314 also includes a
conversion element 330 for programming the processing
system 310 to convert data that is incompatible with the
applications accessible to the subscriber unit 122 for which
the data is intended, to a format that is compatible with one
of the applications accessible to the subscriber unit 122. The
mass medium 314 further comprises a report generating
element 332 for programming the processing system 310 to
examine the current copies 324 of application registries of
the subscriber units 122 to generate a report of how many
users use which version of which applications. The mass
medium 314 also includes a trigger element 334 for pro-
gramming the processing system 310 to check the applica-
tion version number of an application in response to a
predetermined stimulus, and to take a predetermined action
to trigger a software update when the application version
number is an old version. The predetermined stimulus can
be, for example, the receipt of an update to the application
registry 226 of the subscriber unit 122 which adds an
application not present in the current copy 324. This can
occur when a user purchases and installs a new application,
or when the user connects the subscriber unit 122 to a
previously disconnected external device. Another example
of the predetermined stimulus is an appearance in the
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application registry of the subscriber unit, and checks (520)
the current copy of the application registry in response to
having data to send to the subscriber unit. The fixed portion
sends (526) the data only when the fixed portion determines
(522) that an application compatible with the data is acces-
sible to the subscriber unit.
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Each of the base stations 116 transmits RF signals to the
subscriber units 122 via an antenna 118. The base stations
116 preferably each receive RF signals from the plurality of
subscriber uaits 122 via the antenna 118. The RF signals
transmitted by the base stations 116 to the subscriber units
122 (outbound messages) comprise selective call addresses
identifying the subscriber units 122, and data messages
originated by a message originator, as well as commands
originated by the controller 112 for adjusting operating
parameters of the radio communication system. The RF
signals preferably transmitted by the subscriber units 122 to
the base stations 116 (inbound messages) comprise
responses that include scheduled messages, such as positive
acknowledgments (ACKs) and negative acknowledgments
(NAKs), and unscheduled messages, such as registration
requests and application registry updates, in accordance with
the present invention.

The controller 112 preferably is coupled by telephone
links 101 to a public switched telephone network (PSTN)
110 for receiving selective call message originations there-
from. Selective call originations comprising data messages
from the PSTN 110 can be generated, for example, from a
conventional telephone 111 or a conventional computer 117
coupled to the PSTN 110.

The over-the-air protocol utilized for outbound and
inbound messages is preferably selected from Motorola’s
well-known FLEX™ family of digital selective call signal-
ing protocols. These protocols utilize well-known error
detection and error correction techniques and are therefore
tolerant to bit errors occurring during transmission, provided
that the bit errors are not too numerous. It will be appreciated
that other suitable protocols can be used as well.

FIG. 2 is an electrical block diagram of an exemplary
subscriber unit 122 in accordance with the present invention.
The subscriber unit 122 is depicted coupled to an external
device 230, such as a personal computer for accessing
software applications therefrom. The subscriber unit 122
comprises an antenna 204 for intercepting an outbound
message and for transmitting an inbound message. The
antenna 204 is coupled to a conventional receiver 208 for
receiving the outbound message and coupled to a conven-
tional transmitter 209 for transmitting the inbound message.
The receiver 208 and transmitter 209 are coupled to a
processing system 206 for processing the outbound and
inbound messages. A user interface 214 preferably is also
coupled to the processing system 206 for interfacing with a
user. The user interface 214 comprises a conventional dis-
play 216 for displaying the inbound and outbound messages,
a conventional alert element 218 for alerting the user when
the outbound message arrives, and a conventional keyboard
220 for generating the inbound message and for controlling
the subscriber unit 122. A conventional external device
interface 207 preferably is also coupled to the processing
system 206 for coupling the subscriber unit 122 to the
external device 230.

The processing system 206 comprises a conventional
processor 210 and a conventional memory 212. The memory
212 comprises software elements and other variables for
programming the processing system 206 in accordance with
the present invention. The memory 212 preferably includes
a selective call address 222 to which the subscriber unit 122
is responsive. In addition, the memory 212 includes a
message processing element 224 for programming the pro-

rocess messages through well-
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FIG. 3 is an electrical block diagram depicting an exem-
plary controller 112 in accordance with the present inven-
tion. The controller 112 comprises a network interface 318
for receiving a message from a message originator via the
telephone links 101. The network interface 318 is coupled to
a processing system 310 for controlling and communicating
with the network interface 318. The processing system is
coupled to a base station interface 304 for controlling and
communicating with the base stations 116 via the commu-
nication links 114. The processing system 310 is also
coupled to a conventional clock 336 for providing a timing
signal to the processing system 310. The processing system
310 comprises a conventional computer 312 and a conven-
tional memory, preferably a mass medium 314, eg., a
magnetic disk drive, programmed with information and
operating software in accordance with the present invention.
The mass medium 314 comprises a conventional subscriber
database 320 for storing profiles defining service for sub-
scribers using the system. The mass medium 314 further
comprises a message processing element 322 for processing
messages through well-known techniques.

The mass medium 314 also includes current copies 324 of
application registries of the subscriber units 122 operating in
the wireless communication system, in accordance with the
present invention. In addition, the mass medium 314
includes a compatibility element 328 for programming the
processing system 310 to check the current copy 324 of the
application registry of the subscriber unit 122 in response to
having data to send to the subscriber unit 122, and to send
the data only when the current copy 324 of the application
registry indicates that an application compatible with the
data is accessible to the subscriber unit 122 for which the
data is intended. The mass medium 314 also includes a
conversion element 330 for programming the processing
system 310 to convert data that is incompatible with the
applications accessible to the subscriber unit 122 for which
the data is intended, to a format that is compatible with one
of the applications accessible to the subscriber unit 122, The
mass medium 314 further comprises a report generating
clement 332 for programming the processing system 310 to
examine the current copies 324 of application registries of
the subscriber units 122 to generate a report of how many
users use which version of which applications. The mass
medium 314 also includes a trigger element 334 for pro-
gramming the processing system 310 to check the applica-
tion version number of an application in response to a
predetermined stimulus, and to take a predetermined action
to trigger a software update when the application version
number is an old version. Th I nulusic
h
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wireless communication system of a new application version
number, resulting, for example, from a system software
update. Still another example of the predetermined stimulus
is a registration of a new subscriber unit 122 in the wireless
communication system.

An example of taking a predetermined action to trigger a
software update when the application version number is an
old version, is generating a notification message to the users
corresponding to the old version. The notification message
can, for example, advise that a new version is available, state
where and how to obtain the new version, provide hints and
tips about the new version, and recommend add-ons that will
enhance the new version. Another example of a predeter-
mined action (preferably for small applications) is to auto-
matically download the new version over the air. Still
another example is to disable the currently running appli-
cation when it is no longer being supported by the wireless
communication system. Another alternative (preferred for
larger programs) is to provide wireline access to the latest
version, and to potify the affected users to download the
latest version by wireline, e.g., via the Internet. The alter-
native selected depends mainly upon the desires of the
wireless service provider and the size of the application

D TES] 26 p ssing
system 206 then controls the transmitter 209 to communi-
cate 412 the change to the fixed portion 102, so that the
processing system 310 of the controller 112 can update its
copy 324 of the application registry corresponding to the
subscriber unit 122. Flow then returns to step 404. If, on the
other hand, at step 408 no change in the accessibility of an
application has occurred, then the flow simply returns to step
404.

FIG. 5 is a flow diagram 500 depicting a first operation of
the controller 112 in accordance with the present invention.
At step 514 the processing system 310 of the controller 112
keeps a current copy 324 of the application registry 226 of
each subscriber unit 122 in the wireless communication
system. The current copy 324 is preferably programmed into
the mass medium 314 when the subscriber unit 122 is
initially activated in the wireless communication system.
The current copy 324 is updated in response to communi-
cations from the subscriber unit 122 whenever the subscriber
unit 122 updates its application registry 226. In addition, the
controller 112 preferably performs periodic synchronization
routines, using well-known techniques to ensure that the
current copies 324 of application registries remain identical
to the application registries 226 in the subscriber units 122.

At step 516, the processing system 310 determines
whether it has data to send to one of the subscriber units 122.
If not, at step 518 the processing system 310 returns to step
514. If, on the other hand, the processing system 310 does
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have data to send to one of the subscriber units 122, then
after step 518 the processing system 310 checks 520 the
current copy 324 of the application registry of the subscriber
unit 122 to determine 522 whether an application compatible
with the data is accessible to the subscriber unit 122. If so,
at step 524 the processing system 310 sends 526 the data to
the subscriber unit 122, and the flow returns to step 514. If,
on the other hand, the processing systern 310 determines that
no application compatible with the data is accessible to the
subscriber unit 122, then at step 524 the processing system
310 accesses the conversion element 330 to determine 528
whether the data can be converted to a format compatible
with an application that is accessible to the subscriber unit
122. If so, at step 530 the processing system 310 converts
532 the data to a format compatible with an application that
is accessible to the subscriber unit 122, and then sends 526
the data to the subscriber unit 122, after which the flow
returns to step 514. If, on the other hand, the processing
system 310 determines that the data cannot be converted to
a format compatible with an application that is accessible to
the subscriber unit 122, the low moves from step 530 to step
534. At step 534 the processing system 310 checks whether
the user of the subscriber unit 122 requested the data. If so,
the processing system 310 holds the data in the mass
medium 314, and notifies the user that the data is being held,
but requires an application that is not currently accessible to
the subscriber unit 122. Flow then returns to step 514. If, on
the other hand, at step 534 the user did not request the data,
then the processing system 310 discards 538 the data, and
informs the sender about the compatibility problem. Flow
then returns to step 514.

FIG. 6 is a flow diagram 600 depicting a second operation
of the controller 112 in accordance with the present inven-
tion. The flow begins with the processing system 310
determining 602 whether a demographic report is needed.
The demographic report can, for example, be requested by
the wireless service provider through a keyboard-display
terminal (not shown) coupled to the processing system 310.
If the report is needed, then the processing system 310
accesses the report generating element 332 and examines the
current copies 324 of the application registries correspond-
ing to the subscriber units 122 to generate a report of how
many users use which version of which applications. In any
case, flow then moves to step 606, where the processing
system 310 checks whether an update has been received
from one of the subscriber units 122. If so, the processing
system 310 enters 608 the update in the current copy 324 of
the application registry corresponding to the subscriber unit
122. The processing system 310 then determines 609
whether the update was to add an application that has
become accessible to the subscriber unit 122. If so, the
processing system 310 checks 610 the application version
number to determine whether the application is an old
version. If, at step 612, the application version is old, the
processing system 310 takes 618 a predetermined action, as
described herein above, to trigger a software update. If not,
the flow moves to step 614. If, on the other hand, at step 609
the update was not to add an application, the flow simply
moves to step 614.

If, on the other hand, at step 606 no update has been
received, the flow moves to step 614, where the processing
system 310 checks whether a new application version has
appeared in the wireless communication system since the
last check. If so, the processing system 310 checks 616 the
application version numbers of the subscriber units 122 that
have access to the application that has been upgraded to the
new version. If at step 620, any of the version numbers are
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In the Claims -

Please amend the claims as follows:

—
'

1. (Amended) A method in a wireless communication system for cor%bll%

a delivery of data from a fixedportion of the wireless communication system g a o

(EEREL

in the fixed porflon of the wireless communication system, the st S’s of:
keeging a current copy of the application registry of the subscriber
unit;
checking the cuirent copy of the application registry in response to
having the data to send to the subscriber unit; and
sending the data only when the checking step determines that an

applicafion compatible with the data is accessible to the subscriber unit.

Claims 2-6 are unchanged.

7. (Amended) A contrdller in a fixed portion of a wireless communication
system for controlling a delivety of data to a subscriber unit which maintains an

application registry [for regigtering] comprising a list of software applications that are

accessible to the subscriberAmit, the controller comprising:

a network ifiterface for accepting the data from an originator;

a processifig system coupled to the network interface for processing
the data, the processingfsystem comprising a memory; and

a base gtation interface coupled to the processing system for
controlling a base station to transmit the data;
wherein the pfocessing system is programmed to:
in the memory a current copy of the application registry 'of the
subscriber unit;
eck the current copy of the application registry in response to having
the data to sentd to the subscriber vnit; and
send the data only when an application compatible with the data is

accessible O the subscriber unit.

MOTM-24063-0001708
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Claims 8-11 are unchanged.

S

b«'b”‘ 12. (Amended) A subscriper unit in a wireless communication system for

controlling a delivery of data f; a fixed portion of the wireless communication

system, the subscriber unit co

a receiver for

and

M a transmittef coupled to the processing system for communicating with
the fixed portion of the wireless communication system,
wherein the proc;e sing system is programmed to:
maintaiji an application registry [for registering] comprising a list of
software applicationsfthat are accessible to the subscriber unit; and
in response to A change in accessibility of an application,
upddte the application registry; and
corftrol the transmitter to comnmunicate the change to the fixed portion

of the wireless ¢ unication system.

Claim 13 is unchanged.
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In the Claims

Please amend the claims as follows:

B

1. (Twice amended) A method in a wireless communication system for controlling a
delivery of data from a fixed portion of the wireless communication system to a subscriber unit,
the method comprising in the subscriber unit the step of:

maintaining an application registry comprising a Hst of all software applications
that are currently accessible to the subscriber unit; and

in the fixed portion of the wireless communication system, the steps oft

keeping a4 current copy of the application registry of the subscriber unit;

checking the current copy of the application registry in response to having the
data to send to the subscriber unit; and

sending the data only when the checking step determines that an application

compalible with the data is accessible to the subscriber unit.

[ Claims 2-6 arc unchanged.

s

e —

b

7.  (Twice amended) A controller in a fixed portion of a wireless communication
system for controlling a delivery of data to a subscriber unit which maintains an application.
registry compﬁsing a list of all software applications that arc currently accessible to the
subscriber unit, the controller comprising:

~anetwork interface for accepting the data from an originator;

a processing system coupled to the network interface for processing the data, the
processing system comprising a memory; and

a base station interface coupled to the processing system for controlling a base
station to transmit the data;

wherein the processing system is programmed to:

keep in the memory a current copy of the application registry of the subseriber

unie;

/6

e s

e
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check the current copy of the application registry in response to having the data

@9’ to send to the subscriber unit; and
a send the data only when an application compatible with the dita is accessible to
m"\c’ the subscriber unit. ;

Claims 8-11 are unchanged.

PSSR LY

12, (Ywice amended) A subscriber unit in a wireless commuriication system for
controlling a dclivery of data from a fixed portion of the wireless communication system, the
subscriber unit comprising;:

a receiver for receiving the data;
a processing system coupled to the receiver for processing the data; and
a transmittcr coupled to the processing system for communicating with the fixed
@% portion of the wircless communication system,
wherein the processing system is programmed to:
maintain an application registry comprising a list of all software applications
that are currently accessible to the subscriber unit; und
in rcsponsc to a change in accessibility of an application,
update the application registry; and
control the transmitter to cornmunicate the change to the fixed portion of the

wireless communication system.
e e ——

l -Claim 13 is unchanged.
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