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Cannon discloses that databases of frequently transmitted messages and the associated message

aliases are stored at the system controller 110 and the PMUs 105 "so that each device can

recognize an alias and conveniently intertltet the more lengthy message or mend address

associated therewith. " id. at 2:28-32. See also 2:46-51. which describes that a PMU 105 includes a

database 21 D, as shown in Annotation 1 of Fig. 2 (reproduced above). for storing the “frequent

message (canned message) list.” ie., the files of canned messages and the associated message

codes, which are referred to in Cannon as “message aliases." Cannon discloses that both a

message originator PMU 105 and a destination PMU 105 store such files or lists of canned

messages and the associated message aliases. id. at 5:1-6.

With reference to the system controller 110. Cannon discloses that the system controller includes.

as illustrated in Annotation 1 of Fig. 12 [reproduced below). a subscriber database 530 for storing

lists of canned messages and associated message aliases corresponding to each subscriber of the

communications system 100. The controller 110 also includes a controller memory 525 that stores

information used in programming the controller and various codes, such as programming code,

forward code. message code and "AF. AM, DF, and Dlvl codes." id. at 7:35-45.
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One of ordinary skill in the art would have understood that the "message aliases" described in

Cannon correspond to the message codes described in the ‘S06 Patent. whereas the "message

codes“ described in Cannon are used to indicate a function to be perfonned to send or receive

messages. id. at. 3:6t}6‘l and 4:63-64. One of ordinary skill in the art would have understood

that the database 210 in a PMU 105 or the database 530 in a system controller 110 includes

memory that stores the lists of canned messages and the associated message aliases.

According to Cannon, the system controller 1 10 can update the databases of the frequently

transmitted messages and the associated message aliases that are stored both at the system

controller 11 D and the PlvlUs 105 when necessary so that the information stored in a PMU

database is equivalent to that stored in the controller database. id. at 2:34-38. Cannon discloses

that a "data entry device 510 can be used to update the subscriber database 530. " id. at ?:39-4t}.

Cannon further discloses that system controller includes “a reconciler for determining that the

message alias is not included in the list associated with the portable messaging unit.” id. at

11:840. One of ordinary skill in the art would have understood that the files or lists of canned

messages and message aliases that are maintained at the sender and receiver PlvlUs and at the

system controller in one implementation can be identical to each other, and that the system

controller can perform actions to maintain these lists consistent across all the devices.
14
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Describing a PMU 105 in general. Cannon provides an electrical block diagram of a PMU 105 in

Fig. 2.and discloses that the PMU 105 includes a processor 210 “for controlling the operations of

the PMU 105," a display 225 that presents information to a user of the PMU "in response to

activation by the processor 210" and a transceiver 205 ‘for sending and receiving information over

a radio frequency communication channel. " id. at 2:39-46. See also Annotation 2 of Fig. 2

The PMU 105 further includes message memory 225 that is coupled to the

processor 210 for “storing received messages and message numbers associated with the received

(reproduced herein].

messages" and, as described above. the database 230.

One of ordinary skill in the art would have understood that either or both of the sender and receiver

PMU 105 described in Cannon can be a portable two-way messaging device. such as a two—way

pager. One of ordinary skill in the art would have also understood that the processor 210 can

coordinate with one or more of the message memory 225, the database 230 and the device

memory 235 to retrieve canned messages and associated message aliases from the frequent

message list stored in the memory of the PMU 105, and display the retrieved canned messages to

the user of the PlvlU 105 using the display 210.

15
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One of ordinary skill in the an would further understand that the system controller 110 disclosed in

Cannon can be a network device that is connected to both the originator and destination PMUS via

network connections, where the system controller receives canned messages and message codes

from an originator messaging device. and fonvards the canned messages and message codes to a

destination messaging device.

Cannon discloses that a PMU 105 includes a sender 240 module that prepares information for

transmission from the PMU 105 when the PMU is sending messages and associated information.

The sender 240 may include tinnware “stored in the deviw memory 235 and executed by the

processor 210.” or the sender 240 may be implemented ‘using hardware pable of perfonning

equivalent operations” id. at 4:1-B. See also Annotation 2 of Fig. 2.

Describing the operation of sending a message from the originator PMU 105. Cannon discloses

that a user-initiated signat may be received from the controls 215 (see Annotation 2 of Fig. 2)

indicating that a message is to be transmitted to another device. Upon receiving the signal. the

sender 240 in the originator PMU 105 references the database 230 to determine whether the

entered message is a canned message. Then the sender 240 provides the message infonnation or

message alias associated with the selected canned message to the transceiver 205 (see

Annotation 2 of Fig. 2), along with the message code, the friend alias or recipient address. for

transmission from the PMU 105 to the system controller 110. id. at 5:10-12. 5:29 and 5:56-66.

As an example of a frequent transmitted message sent from the originator PMU 105 to the system

controlter 110 for forwarding to the destination PMU 105, Cannon describes that the PMU 105

transmits a frequently transmitted message by sending the message alias. along with the message

code, the friend alias, in a transmission to the system oontroller110, as illustrated by Fig. 10

(reproduced below).

FIG. 10 Puuasc juscgrge

Based on the above teaching of the '506 Patent and in view of my education and experience, a

person of ordinary skill in the art at the time of filing the '506 Patent would have understood that,

16
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when the sender 240 is implemented as program code, e.g., firmware. the processor 210 in the

originator PMU 105 may execute sender 240 code to compile the message alias associated with

the selected canned message along with the message code, the friend alias or recipient address,

andlor other associated message information, into a signal for transmission to the system controller

110. A person of ordinary skill in the art would have also understood that, when the sender 240 is

implemented as using hardware, the sender 240 hardware may execute instructions to compile the

message alias associated with the selected canned message along with the message code, the

friend alias or recipient address. andior other associated message information. into a signal for

transmission to the system controller 110.

Describing the operation of the system controller 110. Cannon discloses that the system controller

includes a router 540 (see Annotation 1 of Fig. 12) that is activated upon receiving a signal from

the originator PMU 105 that includes a message alias. id. at 8:20-38. The router relays the

message alias corresponding to the signal received from the originator PMU 105 to the destination

PMU 105. id. at 8:39-58.

Describing the operation of receiving a canned message by a PMU 105, Cannon discloses that,

upon receiving a message that is routed by the system controller 110. a destination PMU 105

activates a receiver 245 (see Annotation 2 of Fig. 2), which may be firmware executed by the

processor 210, or may be implemented in hardware capable of performing equivalent operations.

id. at4:4—12,4:62-67. Specifically, the receiver 245 compares the received message information

with aliases in the message list stored in the PMU 105's memory. When the received message

alias matches to an alias stored in the message list, the receiver 245 retrieves the corresponding

canned message from the message list. Then the destination PMU 105 can display the retrieved

canned message associated with the message alias sent by the originator PMU 105 using the

display 220. id. at 5:1-9.

DISCUSSION or WILL AND COMBINATION wm-1 CANNON

in general, Will discloses a "method and apparatus for sending paging signals and messages to

individuals within a building and accepting responses to the messages." APL—1006, abstract. An

electronic communications System may be used to transmit message data to a portable receiver,

which can be a miniature communications unit that is carried by an individual user. id. at 1:18-25,
1?
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3:65-4:1. See also of Fig. 1 (annotated below). One of ordinary skill in the art would have

understood that the communications unitdisclosed in Will may include a two-way pager.
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Describing the hardware structure of the communications unit. as illustrated in Fig. 3 (annotated

below), Will discloses that the communications unit includes a microprocessor 25. A

programmable ROM 30 is associated with the microprocessor and contains the program for the

microprocessor. The communications unit also includes a RAM that contains messages alter

conversion to digital codes. information extracted from the messages for display to the user. and

other inforrnation. id. at 8:52, 9:9-15.

Will teaches that software executed by the microprocessor extracts information to be displayed.

which is placed into a memory and causes characters to be displayed on the liquid crystal display

31. The communications unit includes a thumbwheol 32, which allows the user of the

communications unit to display messages and responses that are retrieved from the memory. id. at

9:926.
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Providing an illustration of the physical layout of the front of the remote oommunieations unit. as

shown in Fig. 4 (annotated below), Will discloses that the communications unit includes a liquid

crystal display 44 that displays responses or messages. id. at 9: 45-46, 9:62-65. The front of the

communications unit includes a thumbwheel 49. which the user can rotate "to control the display of

messages, responses, and other information. " id. at 10:6-10.
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Will provides examples of a variety of interfaces that are presented on the display of the

communications unit. As shown by Fig. 33 (annotated below}. the display 451 shows a typical

message, which is presented in the form an inquiry. Response options that are associated with the

message can also be displayed by the interface. The user of the communications unit can select

from one of the response options that are displayed with the message, or choose from a set of

preprogrammed responses, which is shown by display 454. id. at 26:30-43. The user can also

select from preprogrammed original messages. which is shown by display 455. id. at 2?:55-58.

The user can select one of the preprogrammed messages or preprogrammed responses by

orienting the display “using the thumbwheel so that the desired response is to the right of the

cursor, and pressfing] the key.” in‘. at 26:43-4?. See also Fig. 4 above.
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'-MN disoioses that lists of preprogramrnad messages and preprogrammed responses are stored in

in the display memory of the communications unit, as illustrated in Fig. 42 (annotated below). id. at

36:35-48.

data structures in the display memory. id. at 25:45-53. The lists of preprogrammed messages

The lists of preprogramrned messages and preprogrammed responses are stored in

and preprogrammed responses are contained in data structures in both the oornmunioations unit

and the central station. id. at 12:62-85.
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Wills discloses that based on the user selection of the preprogrammed message or

preprogramrned response, the communications unit transmits information in coded fonn to one or

more remote stations for forwarding to the central station. id. at abstract. Based on the user

selection of a message or a response by pressing the control key 34, data is transmitted from the

communications unit, with the microprocessor sending 8-bit characters to an asynchronous

transmitter. id. at 9:27-35. The software executed by the microprocessor includes a module for

transmitting a packet from the communications unit. The software executes a command "that

results in input data being transmitted to a remote station and then to the central station. it a

response is selected a subpacket is ionnatted with an appropriate response sequence, including

an input Packet Number and a channel number indicating the destination address of the response.

[I If an original message is selected a subpacket is formatted in the same manner as described

above." 29:35-52.

Describing the format of a packet that is sent from the communications unit. as illustrated in Fig. 12

(annotated below), Will discloses that the packet contains a two-character sequence. which

consists of an "ASCII character 133 indicating the type of code. followed by a 7-bit character 13?

indicating the particular code." 12:49-52. "if the type character 136 is an ENQ, this is a Response

Code. If the 7-bit code that follows 137 is from 0 to 19, the response indicates one of the responses

(with 0 referring to the first response. 1 to the second. etc.) included with the message sent to the

22
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unit. If the code 137 is from 21 to 12?, the response indicates one of the preprogrammed

responses in the Preprograrnmed Response List. |]|f the type character 136 is a BEL. this is a

response but using one of the preprogramrned messages in the Preprogrammed Message List. as

indicated by the code 0-12?. []If the type character is a BS, this is an original message, with the

message as indicated by the code 0-12? and retrieved from the Preprogrammed Message List." id.

at 12:54-13:11.
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FIG. 12

Based on the above teaching of Will and in view of my education and experience. it is my

understanding that. a person of ordinary skill in the art at the time of filing the '506 Patent would

have understood that Will teaches that the communications unit can send codes corresponding to

preprogramrned messages andtor preprogrammed responses. i.e.. canned messages andtor

canned responses to the central station. where synchronized copies of the canned messages and
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canned responses, along with associated codes, are maintained at both the communications unit

and the central station.

One of ordinary skill in the art would have also understood that the microprocessor included in the

communications unit can execute software code to retrieve the preprogrammed messages andior

preprogrammed responses from the data structures stored in the display memory, and display it on

the LCD screen of the communications unit. One of ordinary skill in the art would have also

understood that the user of the communications unit can use the thumbwheel and the key on the

front face of the communications unit to select a preprogrammed message or a preprogrammed

response from the lists of preprogrammed messages or responses that are displayed on the LCD

screen of the communications unit. See, e.g., T|'|l62-68 and Will Figs. 34, 12 and 33 (reproduced

above].

Furthermore, one of ordinary skill in the art would have understood that, based on user selection of

a preprogrammed message andior preprogrammed response, the software executed by the

microprocessor compiles the selected message or response into a packet that includes a code

corresponding to the selected message andior response, apart from other information. The

software sends the compiled packet to the asynchronous transmitter for transmission to the central

station. See, e.g., 62-68 and Will Figs. 3-4, 12 and 33 (annotated above).

A person of ordinary skill in the art at the filing date of the '506 Patent would have combined

Cannon with Will at least for the reasons discussed below.

Based on the teachings of Cannon and Will as outlined above, a person of ordinary skill in the art.

at the filing date of the ‘5UB Patent, would have readily appreciated that the two references provide

teachings in similar fields of endeavor. Both describe communications systems that provide

two—way messaging for portable messaging units. The two references also describe how the

communication may be performed using preprogrammed messages, where shorter codes

corresponding to the preprogrammed messages are transmitted over the communications

channels, instead of sending the messages in full, and thereby “the communication channel is

efficiently used to transmit relatively short transmissions, which prevents system capacity from

being exceeded and which prevents message delays due to overcrowding of the channel." as

taught by Cannon, APL—1004 at 9:34-31
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A person of ordinary skill in the art would have combined the teachings of Cannon with the

teachings of Will to implement a message exchange between portable messaging units (PMUs). in

which an originating PMU sends a frequently transmitted message to a recipient PMU with added

response options and receive a response from the recipient. as taught by Will, where the frequently

transmitted message with the response options is communicated from the originating PMU to the

recipient through a system controller using message codes. as taught by Cannon. In more detail,

Cannon teaches that PMUs communicate frequently transmitted messages using "relatively short"

message aliases. id. at 2:21, that are communicated through an intermediate system controller,

see, e.g., APL-1004 at 2:19-32, 9:38-53 and 5:3-9. where the source and recipient PMUs and the

system controller each stores databases of the frequently transmitted messages and the

associated aliases, see, e.g., id. at 6:46-5?. However, Cannon is silent about sending

customizing the messages that are transmitted. e.g., by adding response options. This is taught

by Will, which discloses that the paging receiver may respond to the message by selecting from

one of preprogrammed responses that are included with the message. See, e.g., id. at 4:4i -54.

Will further teaches that the paging receiver may send response codes corresponding to the

preprogrammed responses. See, e.g., 12:47-13:1. In doing so. Will overtly details the operation

of the recipient operating the paging receiver and selecting from a response. as recited by claim

‘li. See. eg., id. at 25:61-27:64.

One of ordinary skill in the art would have augmented sending frequently transmitted information

using relatively short message aliases, as taught by Cannon. by adding Will's preprogrammed

response options to such messages. as this would have allowed a request—response interaction

between the message originator and the recipient, and allowing to quickly and etficiently select a

response from list of response options displayed with the message. As with sending the

frequently transmitted information using relatively short message aliases, the selected response

option is communicated to the message originator using a relatively short code.

Cannon’s communication system may use Will's preprogrammed responses by storing. at each of

the originating and recipient PMUs and the system controller, lists of frequently transmitted

messages and associated aliases. and preprogrammed responses with associated response

codes. The originating PMU may add preprogramrned response options to the frequently

transmitted information by appending the corresponding response codes to the message alias that

25
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is sent to the system controller, which lonivards the message alias and the response codes to the

recipient. While Will teaches that the response codes are sent from the receiving device to the

central communications unit, one of skill in the art would readily appreciate that Will's concept of

using response codes can be equally well implemented by Cannons originating PMU, which

already stores and sends message aliases corresponding to the selected messages. such that

storing codes corresponding to response options that are added to the selected messages would

be a natural and logical extension. The use of preprogrammed responses would allow Cannon's

PMUs to establish a dialogue involving messages and corresponding responses that are

exchanged using the shorter message aliases and response codes.

DlSCUSS|ON OF LAPORTA AND COMBINATIONS WITH CANNON AND WILL

In general, LaPorta discloses "a two—way wireless messaging system and method using a

messaging network" that has “at least one subscriber user agent that stores messages that are

forwarded to predetermined destinations." AF’L—1DG5, abstract. The user agent, which is

associated with a messaging device, is located inside the two-way messaging network and stores

messages that are associated with predetermined message codes. id. at 25-8. Sea of Fig. 1

(annotated below).

LaPorta describes that a wireless messaging device stores messages along with associated

predetermined numbers that serve as indices to the messages, which are identical to messages

and predetermined message numbers stored at a user agent inside the two-way messaging

network that is associated with the wireless messaging device. The messages may be stored in

message tables. id. at 5:33-41. 5:62-64. The wireless messaging device can originate new

messages, or reply to previously received messages by sending a coded message to a

corresponding user agent inside the two—way messaging network. The coded message includes

a message number that "uniquely identifies a message stored both locally at the device and at the

user agent, ”id. at 1262-223, and a “short group identifier, " id. at 5:37-38. LaPorta discloses that

the address and message information stored in the messaging device and respective user agent

are maintained to be consistent with each other. id. at 5:62-6:3.
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Based on the above teaching of LaPorta and in view of my education and experience. it is my

understanding that. a person of ordinary skill in the art at the time of filing the '50s Patent would

have understood that the "message number” described in LaPorta correspond to the message

codes described in the 506 Patent. One of ordinary skill in the art would have also understood

that the “message tables" described in LaPorta correspond to files of canned messages and

associated message codes. Furthermore. a person of ordinary skill in the art would have

understood that LaPorla teaches that the tables or files of canned messages and message

numbers that are maintained at the messaging devices and the associated user agents are

identical to each other. and that the system can perform actions to maintain these tables consistent

across all the devices. See, e. g.. 1] 79 below.

LaPorta describes that when the user agent receives a coded message from the originating

messaging device, the user agent expands the message back to the desired full message by

selecting from the messages stored at the user agent, id. at 2:542, for fonvarding to the

destination messaging device. The user agent uses the message number and the short group

2?
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identifier inciuded in the message received fron1 the originating device as indices to look up

respective data tables for message expansion. id. at 5:38-40. The selected destination may be a

second two-way messaging device . id. at-4:57-59. See also Annotation 1 of Fig. 1 {reproduced

above).

Providing an example of a messaging device, LaPorta describes that the messaging device can he

a dedicated. two-way pager 11, as illustrated in Fig. 9 {annotated below). which ‘generates.

receives and displays messages to the subscriber user. ” id. at 8:38-39. LaPorta discloses that

the messaging device includes four function buttons 84 that serve as “soft keys. is. keys whose

functions vary with the contexts.” id. at 3:4'r'~4B. Among other components, the messaging device

also includes a 5—|ine LCD screen 88 in which the top four lines are used for text. The pager

includes computing hardware, e.g., a processor and memory for user interface code and pager

protocol. The memory stores various messages and associated data. id. at B150-5?.

FIG. 9
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LaPorta discloses that the messaging device can also include a simulated keyboard displayed on

the LCD screen of the device, as illustrated by Fig. 13 (annotated below}. A subscriber can use

the simulated keyboard to compose messages. id. at 528-12. Additionally or alternatively. a

subscriber can connect the messaging device, using an inputtoutput port of the device. to a laptop

or a personal digital assistant {PDA) to edit messages. id. at 6:23- 28.
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Based on the above teaching of LaPorta and in view of my education and experience. it is my

understanding that. a person of ordinary skill in the art at the time of filing the '506 Patent would

have understood that either or both of the originating and destination messaging devices described

in LaPorta may include a two-way pager 11. One of ordinary skill in the art would have also

understood that the memory included the pager 11 that “should be adequate enough to contain

these venous messages and associated data. " id. at 3:56-5?. correspond to memory that stores

the tables of canned messages and the associated message numbers. Furthermore, one of

ordinary skill in the art would have understood that the processor included in the pager 11 man

retrieve the canned messages and associated message numbers from the tables stored in the

memory of the pager, and display the retrieved canned messages to the user of the pager using

the LCD screen 88.

Providing a description of a user agent. l.aPorta describes that a user agent 12. illustrated in Fig.

11 (reproduced below). can include some fixed functionality, such as registrationtderegistration.

message delivery and message status query, which are common across all user agents. The user

agent also includes a database 73. and software 'l'4 that is “associated with the user agent

program to provide run time support for the system. " id. at 7:3-Y. '.«':14~19. The user agent also

includes user agent program modules 72a, 72b in which additional functions can be added to

customize the user agent for the associated messaging device. id. at 7:11-14. “(:52-62.

Based on the above teaching of LePorta and in view of my education and eirperience. it is my

understanding that, a person of ordinary skill ln the art at the time of filing the '5D6 Patent would

have understood that the user agent disclosed in LaPorta may include a network device that is
29
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associated with a messaging device, which may include a message originator. One of ordinary

skill in the art would have also understood that LaPorta furtherteaches that the user agent can be

associated with a destination messaging device. The originating messaging device can send a

canned message using the associated message number to its respective user agent, which

forwards the corresponding message to the user agent of the destination messaging device for

sending to the destination.

LaPorta further discloses that the originating messaging device can customize the message to be

transmitted by adding parameters or dynamic components such as embedded replies, choices,

predefined variables" to the fixed pre-canned components of the message. id. at 2:13-27. "The

dynamic components allow customization of messages by message senders and recipients, thus

greatly increasing the practical applicability of the system. The particular values of the dynamic

components are encoded in the message modifier, and are recovered and applied by the user

agent. " id. at 2:22-24. LaPorta elaborates that the dynamic components can include selections

and predefined variables. "For example, a selection labeled "location" may expand into the list of

choices: a) home. b) office. or c) lab. The set of available selections are defined by the individual

subscribers. Pre-defined variables represent specific commonly used entries that can be

customized by a user. Typical examples of predefined variables are time, phone number, etc.” id.

at 13:24-3?. LaPorta further discloses that "[d]ynamic components can be nested as needed,"

13:37-38.

LaPorta describes that the originating messaging device can add reply components to a message

to facilitate a reply. "A reply component embeds the desired replies, typically making use of

dynamic components. This is useful in applications where the possible replies are agreed upon a

prion.” id. at 13:39-43.

The reply components can include multiple reply choices or options. Providing an example of a

message that is customized by embedding both reply choices and predefined variables, LaPorta

describes a stock trading application, in which "[a] subscriber is notified via two-way messaging

when a stock he or she is interested in has reached a particular value. The notification message

can embed a reply with choices to buy or sell and predefined variables for entering the number of

shares and share price.” id. at 2:16-21.
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LaPorta teaches that when a message is customized using reply choices, or other parameters

such as predefined variables. or both, the destination messaging device can select from one of the

reply choices and send a response to the origination messaging device that includes the selected

reply choice. id. at 5:15-29, 5:55-61. The reply that is sent by the destination messaging device

is also a coded message that includes an identifier to associate it with the original message.

15:34-37.

LaPorta discloses that using customized messages that include dynamic components andior reply

components, the system can track and answer queries about transactions, where a transaction is

"a single or a series of request—response interactions between a message sender and recipient{s).”

id. at 2:45-48. LaPorta explains that "[a] transaction is most useful for communication scenarios in

which selective responses are desired. " id. at 2:43-50.

LaPorta provides an example of a transaction by describing, with reference to Fig. 3, a message

exchange between four users, each of whom has a user agent associated with respective

messaging devices. LaPorta describes that a user Thomas sends a message through his pager

50a to his lunch group members, Dan, Mary and Paul, and inquire about lunch choices. to‘. at

5:12-26. As illustrated by Annotation 1 of Fig. 3 below, Thomas sends the message as a

pre-canned message, with the inquiry about lunch choices sent as an embedded response. The

embedded response includes a list of responses from which each of the recipients can select.

The originating messaging device can display the response options for Thomas to select. id. at

5:55-61.
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Annotation 1

Thomas sends the message number corresponding to the selected pre-canned message to the

user agent associated with his messaging device, along with the embedded list of responses.

The user agent looks up the corresponding message based on the message number, and forwards

the expanded message with the response options to each recipient. As shown by Annotation 2 of

Fig. 3 below, the responses that are selected by the recipients are sent back using reply codes.

which are forwarded to Thomas as a full reply. id. at 5:33-4?.

Based on the above teaching of LaPorla and in view of my education and experience. it is my

understanding that, a person of ordinary skill in the art at the time of filing the '506 Patent would

have understood that LaPcrta teaches that the reply choices themselves can be canned replies

with corresponding reply codes. when a destination messaging device receives a canned

message with embedded reply choices. the destination device displays the list of response options

to the recipient, who can select one of the reply choices. The recipient can also enter values for

predefined variables that may be included as part of the reply choices. Based on the user

selection. the destination messaging device selects a reply code corresponding to the selected
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reply option and sends the selected reply code to the originating messaging device. if predefined

variables are also included, the destination messaging device sends the user-entered value for the

predefined variable aiong with the selected reply code. See. e.g., 111193-94 and Annotations 1 and 2

of LaPorta Fig. 3.
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Annotation 2

A person of ordinary skill in the art at the filing date of the ‘506 Patent would have combined

Cannon with LaPorta at least for the reasons discussed beiow. Based on the teachings of

Cannon and LaPorta as outlined above, a person of ordinary skill in the art, at the filing date of the '

506 Patent, would have readily appreciated that the two references provide teachings in similar

fields of endeavor. Both describe communications systems that provide two-way messaging for

portable messaging units or wireless messaging devices. The two references also describe how

the communication may be performed using canned messages. where shorter message aliases or
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message numbers corresponding to the canned messages are transmitted over the

communications channels, instead of sending the messages in full.

A person of ordinary skill in the art would have combined the teachings of Cannon with the

teachings of LaPorta to send frequently transmitted information that are customized with added

parameters. where the customized messages are communicated using shorter message aliases

from a source messaging device to a receiving device through a network system controller, as

taught by Cannon. In more detail, Cannon teaches that portable messaging units {PMUs)

communicate frequently transmitted messages using "relatively short" message aliases, APL-1004

at 2:21, that are communicated through an intermediate system controller, see, e.g., id. at 2:19-32,

9:38-53 and 5:3-9. where the source and recipient PMUS and the system controller each stores

databases of the frequently transmitted messages and the associated aliases, see, eg., id. at

6:46-57. However, Cannon is silent about sending messages that are customized with added

options, eg., reply choices or other parameters such as predefined variables, such that the options

are sent along with the message aliases. This is taught by LaPorta, which discloses that the

message originator can customize the message by adding "dynamic components such as

embedded replies. choices, pre-defined variables, etc." to the ‘fixed pre—canned components."

APL-1005 at 2:13-21. The originator sends "particular values of the dynamic components []

encoded in [a] message modifier,“ id. at 2:25-27, that “represents the customization to be applied

to the {coded} message.” id. at 2:3-4. The user agent recovers the dynamic components based

on the message modifier, and applies to the pre—canned components to customize the message that

is delivered to the recipient. See, e.g., id. at 2:26-27. The full message with the added

customizations is delivered to the recipient, who can select from the reply choices or enter values

for the predefined variables, as applicable, and respond to the message originator. See, e.g., id. at

2:13-25.

One of ordinary skill in the art would have augmented sending frequently transmitted information

using relativeiy short message aliases, as taught by Cannon. by adding LaPorta‘s dynamic

components to such messages to achieve the flexibility contemplated by LaPorta. See, e.g.. id. at

2:13. As LaPorta explains. the dynamic components would have allowed message senders and

recipients to customize messages, "thus greatly increasing the practical applicability of the system."

id. at 2:22-24. Applying LaPorta‘s dynamic components to Cannon’s end-to-end message
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transfer using aliases would have allowed the communicating parties to establish a

request-response interaction. where the customized messages are communicated end—to—end

using the shorter message aliases.

Cannon’s communication system may use LaPorta's dynamic components by storing. at each of

the originating and recipient PMUS and the system controller. lists of frequently transmitted

messages and associated aliases, along with lists of predefined dynamic components and

associated values. The originating PMU may customize the frequently transmitted message

that is sent by adding a value for the selected dynamic component to the message alias that is sent

to the system controller, as taught by LaPorta, see, e.g.. id. at 2:25-27, which forwards the

message alias to the recipient, as taught by Cannon. see, e.g.. Cannon at 9:46-53. along with the

dynamic component value. The use of dynamic components would also allow Cannon’s PMUS

and the system controller to store smaller lists of the frequently transmitted messages, since the

sets of frequently used messages and dynamic components would be less than possible variations

based on permutations and combinations of the set of frequently used messages with the set of

dynamic components.

Furthermore. a person of ordinary skill in the art at the filing date of the '5{iB Patent would have

combined Cannon and Will with LaPorta at least forthe reasons discussed below. Based on the

teachings of Cannon. Will and LaPorta as outlined above. a person of ordinary skill in the art would

have readily appreciated that the three references provide teachings in similar fields of endeavor.

All three references describe communications systems that provide two-way messaging for

portable messaging units or wireless messaging devices. The references also describe how the

communication may be performed using canned messages andlor canned responses. where

shorter message aliases (also referred to as message numbers or codes in the different

references) corresponding to the canned messages andlor canned responses are transmitted over

the communications channels. instead of sending the messages in full.

As discussed in §||l above. the combination of Cannon and Will discloses communicating

messages with response options using message aliases and response codes. See 111169-73.

However. the two references do not teach that messages can be customized further by adding

other parameters, such as predefined variables. This is taught by LaPorta, who describes that
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that the originator can customize the message by adding “dynamic components such as embedded

. . . choices, predefined variables, etc." to the ‘fixed pre-canned components." APL-1005 at

2:13-21. Moreover, while Will evenly details that the response options are furnished to the

recipient with the message (or an alias thereof, per the Cannonlwill combination), see, e.g., Will at

13:66-14:13, 26:38-41, ‘l2:47—‘l3:1, LaPorta enables the addition of other parameters such as

"choices, pre-defined variables. etc.," LaPorta at 2:l6-17. to be sent along with the message [or

its alias), One of skill in the art a-t the filing date of the '506 Patent would be motivated to augment

the communication of messages with response options using message aliases and response

codes. as taught by the combination of Cannon and Will, with the "dynamic components such as

embedded . . . choices, predefined variables," id., as taught by LaPorta. This would allow

Cannon's originating and destination PMU5 to exchange messages related to a transaction, i.e., a

request-response interaction in which the recipient sends back a selected response option along

with values that are entered to further qualify the selected response option. The originating PMU

sends a message that includes frequently transmitted information with response options using the

associated alias and corresponding response codes. which are forwarded to the recipient by the

system controller. The message also includes predefined variables for the recipient to enter

additional information when selecting a response option.

For example. the originator's message seeks inputs for weekend activities, providing several

response options including going to see a movie or a rock concert. For the movie response

option, the message may include as a predefined variable or parameter names of several movies,

enabling the recipient to select one of these. Alternatively, the message may include as a

parameter a held for the recipient to specify the preferred day and time for the selected weekend

activity. The recipient's messaging device sends back a code corresponding to the selected

response option. along with the entered value of the parameter. The parameter value may be

embedded as part of the response code sent back to the originating messaging device. In some

implementations, there may be multiple such parameters that are included as part of a

request-response interaction. Shorter codes may be associated with the parameters themselves,

similar to the message codes or response codes. When the recipient sends a response to the

originating messaging device, specifying values for some or all of the parameters that were

included in the original message, codes corresponding to such parameters are sent back along

with the recipient—specified values.
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DISCUSSION OF DELUCA AND COMBINATION WITH LAPORTA AND WILL

I have been asked to consider whether the '506 Patent, or any of the prior art references, covers

canned messages that may be in graphical fonn, e.g., an Emoji (e.g.. a smiley face), where the

canned messages are stored with corresponding message codes, such as “:—).”

Based on the teaching of the '506 Patent and in view of my education and experience, it is my

understanding that. a person of ordinary skill in the art at the time offiling the ‘S06 Patent would not

have considered a graphical image, such as an Emoji, to be a canned message. As discussed in

‘H32 above, a broadest reasonable interpretation of a "canned message" would be broad enough to

cover a "predefined sequence of characters." it is my opinion that an image. such as an Emoji.

cannot be considered to be such a predefined sequence of characters. Also, as discussed

previously in 1[1]22—25 and illustrated by Figs. 3 and 4 (reproduced and annotated above), the '506

Patent discloses that a canned message is transmitted from a calling terminal 10 to a receiving

terminal 14 either in code form or in text form. Accordingly, the receiving party terminal 14 receives

the canned message in either text form or code form, and the canned message is displayed in text

form for viewing by the receiving party terminal. An image. such as an Emoji, is not text that is

displayed in text form.

For at least the above reasons, a graphical image, such as an Emoji, cannot be considered to be a

canned message. Accordingly, it is my understanding that Emojis have nothing whatsoever to do

with the invention of the ‘506 Patent. Nevertheless, Deluca discloses messages that include

graphic images, and accordingly I describe the applicable portions of Deluca in the appropriate

sections below. It is not my opinion, however, that Deluca applies under the proper interpretation

of the '506 Patent.

In general. Deluca discloses a communications system that includes a paging terminal and a data

communication receiver. APL—iD11 at 1:14-17. The paging terminal transmits, to the data

communication receiver. codes corresponding to messages selected by the message originator. id.

at 1:16-17, 2:46-57. The paging terminal includes memory for storing messages until

transmission, and includes an encoder for encoding messages for transmission. As shown by

Fig. 12 {reproduced and annotated below], the message sent by the terminal includes "a code,

either existing or new.“ id. at 5:15-52.
37'



376

102.

103.

  “°°"E55 i=noGnAMMrN ‘ mars:DW I

FIG. 12

   

As illustrated in Fig. 1 (reproduced and annotated below). Deluca discloses that the data

communication receiver inciudes a database for storing image data associated with the messages

that are transmitted by the paging terminal and corresponding codes, see. eg.. id. at 3:1-?. such

that the receiver can recover the graphic image associated with a message sent by the originator

based on the code received from the paging terminal, sea, a.g.. id. at 4:33-60.
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As discussed above. Deluca discloses that the paging terminal transmits to the receiver a code

corresponding to a message selected by the message originator. id. at 2:46-57. Deluca teaches

that the paging terminal encodes the messages for transmission using an encoder and transmits

the encoded message as a radio signal using a transmitter. id. at 5:18-22. 5:33-37.
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104.

105.

106.

Describing the operation of the receiver, Deluca discloses that the receiver receives a

predetermined code from the call terminal. and obtains the message associated with the code from

the database that stores image data associated with the messages and corresponding codes. lo‘. at

2:42-46,2154-Bl}. Deluca discloses that the receiver includes a presentation element, see Fig. 1

(reproduced and annotated above). which processes each received message and retrieves the

image data associated with the received code from the database stored in the receiver. id. at

4:33-45 and 4:52-60; see also Delu Fig. lfl (reproduced and annotated below].
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Deluca discioses that the data communication receiver display the message corresponding to the

message code that is received from the call terminal on “a display 130. such as a liquid crystal

display" that is part of the receiver and “coupled to the processor 120 for presenting information to

the user." id. at 2:37-39. 2'.5?~6tJ. 4:56-59. ‘(:43-47. See also Fig. 1 (annotated above).

Deluca further discloses that the messages that are transmitted can be supplemented by

“additional textual information presented substantially coincident with the graphic messages." id. at

3:51 -61. such that the infonnation corresponding to the transmitted message that is displayed to

the receiver includes an image along with text. id. 4:1-18. See also Fig. 8 (reproduced below).
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Based on the above teaching of LaPorta and in view of my education and experience, it is my

understanding that, a person of ordinary skill in the an at the time of filing the '506 Patent would

have understood that the data communication receiver described in Detuca n be a two-way

pager. One of ordinary skill in the art would have also understood that, under ivlTel's apparent

interpretation of claims 8, 19 or 21, the messages that are stored in the database at the receiver

can be canned messages, and the codes transmitted by the paging tenninal can be message

codes corresponding to the canned messages. Furthermore. one of ordinary skill in the art

would have understood that the paging terminal disclosed in Deluca is a network device that sends

message codes corresponding to canned messages to the receiver.

A person of ordinary skill in the art at the filing date of the '506 Patent would have combined

LaPorta with Deluca at leastfor the reasons discussed below. Based on the teachings of LaPorta

and Deluca as outlined above, a person of ordinary skill in the art at the filing date of the ‘ 506

Patent, would have understood that. under lvlTe|’s apparent interpretation of claims 8. 19 or 21. the

two reterences provide teachings in similar fields of endeavor.

systems that provide messaging for wireless messaging devices. The two references also

Both describe 00|‘I‘IlT'lLl|'llC3fiOl‘lS

describe how the communication may be perfonned by transmitting shorter message codes

corresponding to longer messages selected by the source. where an intennediate network node is

involved in forwarding information to the destination.

A person of ordinary skill in the art would have combined the teachings of LaPorta with the

teachings of Deluca, applying lvlTe|’s apparent interpretation of claims 8, 19 or 21. to extend

LaPorta's mechanism of sending shorter message numbers corresponding to a message

end-to-end from the originating messaging device to the recipient messaging device, where the

shorter message number is relayed through an intermediate network node. e.g., an user agent. as
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taught by LaPorta. In greater detail, LaPorta describes that an originating messaging device

communicates messages to a destination by sending, to a user agent. a predetermined message

number corresponding to a message that is stored both at the originating device and the user

agent. See, e.g., AF'L-1005 at 1:62-2:41. The user agent expands the coded message received

from the originator back into the full message, and forwards the full message to the recipient. See.

e.g., id. at 2:8-12. However, even though LaPorta teaches that the “destination could be a

second two—way messaging device," id. at 425?, LaPorta does not explicitly disclose that the user

agent can forward the shorter message numbers to the receiving device. This is taught by

Deluca, which discloses that the paging terminal transmits, to the data communication receiver,

codes corresponding to messages selected by the message originator. APL-1011 at 1:16-‘l7,

2:46-57. The receiver includes a database for storing image data and associated codes

corresponding to the messages that are transmitted by the paging terminal, id. at 3:1-‘!, such that

the receiver can recover the message sent by the originator based on the code received from the

paging terminal. id. at4:33-50.

One of ordinary skill in the art would have augmented LaPorta‘s data transmission mechanism

using message numbers by applying De|uca’s teaching to extend the transmission of the message

numbers all the way to the recipient, instead of limiting the message number transmission from the

originating device to the intermediate network node. Each of the originating and recipient

message devices, and the associated user agents, can store predetermined messages along with

corresponding message numbers or codes. The originator sends, to its associated user agent.

the message number corresponding to the desired predetermined message to be conveyed to the

recipient. The originators user agent forwards the message number to the recipients user agent,

instead of expanding the message number to the full message for sending to the recipient. The

recipient's user agent in turn forwards the message number to the recipient, which retrieves the full

message from its memory based on the received message code.

Furthermore, a person of ordinary skill in the art at the filing date of the ‘506 Patent would have

combined LaPorta and Deluca with Will, under MTel’s apparent interpretation of claims 8, 19 or 21.

at least forthe reasons discussed below. Based on the teachings of LaPorta, Deluca and Will as

outlined above, a person of ordinary skill in the art would have readily appreciated that the three

references provide teachings in similar fields of endeavor. All three references describe
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communications systems that provide messaging for wireless messaging devices or receivers.

The references also describe how the communication may be performed by sending codes

corresponding to messages selected by the originating messaging device, where the codes are

transmitted over the communications channels, instead of sending the messages in full.

As discussed in 1[‘[[108-1 10 above, the combination of LaPorta and Deluca discloses that message

numbers or codes corresponding to messages may be communicated end-to—end from the

originating messaging device to the recipient messaging device, where the shorter code is relayed

through an intermediate network node, e.g., a user agent. LaPorta furtherdiscloses that the

message originator can customize the message by adding "dynamic components such as

embedded replies, choices, pre-defined variables, etc." to the "fixed pre-canned components." See,

e.g., APL—‘l005 at 2:13-21. These dynamic components can include reply choices, see, e.g., id.

and id. at 13:39-41. for selection by the recipient, see, e.g., id. at 5:58-Bi. However. the

combination of LaPorta and Deluca does not explicitly describe how a recipient may select a reply

choice and send a response to the originator. This is taught by Will, who explicitly describes that

responses added to a message by a sender are displayed to the recipient. who can select from

one of these responses. See, e.g., APL-1006 at 17:58-62 and 12:47-13:1. Will describes that the

response options are forwarded by the central station to the receiving device along with the

messages. id. at 13:66-14:5. The response options can include preprogrammed responses that

are stored at the receiving device, such that codes corresponding to the response options can be

fonrvarded along with the message. id. at 14:14-18. The response options can be displayed to

the receiving user on the receiving devices display, see, e.g., id. at 26:30-50. The receiving user

can select from one of these response options. id. at 26:40-58, and a response code

corresponding to the selected response option can be transmitted from the receiving device to the

central station. id. at 12:47-13:‘l. In doing so. Will provides a detailed example how a receiver

can select one of the embedded reply choices in messages that are sent by the originator. as

taught by LaPorta.

One of ordinary skill in the art at the filing date of the ‘506 Patent would have been motivated to

augment LaPorta and De|uca's teaching oi sending codes corresponding to desired messages with

embedded reply choices from the originator to the receiving device message, with reply codes

corresponding to the reply choices, as taught by Will. Sending reply codes instead of the actual
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reply options will further reduce the network bandwidth that is used for message transmission,

thereby improving delivery times. LaPorta and Deluca. teach sending message codes, where the

predetermined messages and associated codes are stored at the originator and recipient devices

and the intermediate network nodes. In implementing Will's teaching. the originator and recipient

devices and the intermediate network nodes can also store the response options and the

associated response codes.

CONCLUSION

I hereby declare that all statements made herein of my own Knowledge are true and that all

statements made on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States

Code.

Respectfully submitted,

lRajeev Suratil

Rajeev Surati. Ph.D.
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E»-mail:

EIETJE

Education:

Emgloyjantz

curriculum Vitae

62 Putnam Ave

Cambridge
+1 503 4-T2 5319 MA, 02139

raj@elum.mit.edu

I am an MIT Ph.D. trained technologist in Electrical Engineering and Computer Science and a
serial entrepreneur. I am looking to work on what I love doing - writing software and building
solutions to problems in a stable environment that appreciates technical excellence, innovation
and perseverance. I have a broad academic. practical. and businessrelated knowledge base
having patented endior invented and implemented several basic technologies from the ground
up. I have subsequently formed and sold companies based on these technologies to
Microsoft. and other technology companies. The technologies mentioned above are related to
the internet. compilers. computer graphics. machine vision. displays. instant messaging.
projector camera systems. publish-subscribe systems. photo-sharing. social-networking etc. I
am known as a very creative, patient. and determined problem solver and I love mathematics
and physics almost as much. I am easy to get along with and love to work and focus on
problems people want to solve. Figuring out which problem to solve is also something I like to
do in the form of listening to customersiusers and providing directed programiproduct
management etc.

Massachusetts Institute ofTechnology SB. 1992. Sivl, 1995, Ph.D.1999
GPA: SB 4.9i5.C- SM: 5.0i5.D Ph.D. 5.0i5.D all in Electrical Engineering and Computer Science

SB Thesis: A Paraiietizing Compiler Based on Partial Evaluation — Dept. Thesis Prize (later)
—Eai'l1r Days ofHow to fill Fioating Point Pipelines

SM Thesis: An Object System Based on Partial Evaiuetlon
—-Getting Good Computation Throughput — with Abstract.-‘on

Ph.D. Thesis: Scalable Technology for Large Scale Seamless Displays
—Maitii'1g Massive Resolution Display a Reality

Scalable Display Technologies 'ii20lJ4 — Present
Position: President, Chairman. and Co—Founder

World's leading provider of technologies to build and maintain seamless tiled large displays.
core technology in auto-caiflnration of large displays. Technology is based on my Ph.D. thesis
and seminal projector camera patents filed while at MIT in 1998. I developed the basic
technology on CiC++ and Window. Then I programlproducl managed our relationships and
software architecture integrating it with NV|DiA. AMD. NEG. Sony, etc. I also designed an
SDK for integration with over 50 Image Generators. Systems of interest:1 DI] rnegapixel dome
for AFRL. 200 Megapixel eve-limited resolution display for Air Force research on Pilots, 140
Megepixel l-lolodeck - releasing this summer at Brown university. 20 megaplxel seamless
display for Gigapiiiel Camera Surveillance System. Nvidia Warp and Blend API for Quadro,
AMD DOPP architecture for post render warp and blend. Technologies: C++. ,net. java. Open
GL. Direct X. TCP-IP. Directshow. rs-232. etc,

Pi1oto.net.
Position: President, Co—Founder. Chainrian

TIZIJGIJ-M ay Z00?

Turned world's largest and best amateur photographer site from a simple forum site into a
viable growing community based business along with Philip Greenspun. Ran a prei.AMP
stack based on ACiLServer. tcl. and Oracle 9 with innovative features such as: photo-sharing.
click through advertising. digital subscnptions for vanity purposes etc. We had very limited
resources in 2DClI'.i when the dotcom winter hit and I had to start afresh with a single machine
in a new data centre. Thus. i had to scale the site with limited funds. and very careful software
optimization. Thus I bought hardware only when I could no longer optimize and ultimately
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ended up with a rack of equipment load balancers, RAID System etc.

Microsofl H1999 - 7!2lJ0lJ

Position: Software Deveiopment Engineer

Worked on Exchange 2000 IM Sewer and MSN Messenger.
Wrote patents on publish-subscribe architectures etc. Position created past sale of
Flash Communications Wrote in C++, used COM etc. XML etc

Flash Communications 211997 - 0211998
Position: CTO. Co-Founder
Company sold to Microsoft. prior to finishing my PhD thesis.

Oak Ridge National Lab
Position: summer Intern

Spectroscopy Group building Lab- on-a-Chip.

MIT Al Lab H1992 — 611998
Position: Research Assistant

Worked with world renowned computer scientists: Thomas F. Knight. Gerald Jay Sussman,
and Hal Abelson on a wide variety of projects. Helped build an early VLIW computer
architecture with HP and mainly designed a special software oompiiers that did register
allocation, parallelization to fill floating point pipeline. I also worked on camera feedback based
projector systems, and on protects in the early days of the web: HTTP, TCP, UDP, database
backed web systems etc.

Naval Research Labs
Position: Summer Intern

Worked on wavelet decomposition and classification based on said decomposition of radar
return signal in Cl'C++. Wrote visualization tools that dramatically improved the investigative
cycle time. Lots of hacking with postscript to help visualize results.

Technology Hackers inc H1992-12l1992
Position: Electrical Engineer
Built a 512 node 2D array of phased array microphones.

Microsoft 6i‘1938-8i'198B. H1999-9i1999
Worked on Microsoft PC Client for Mail, Microsoft I-“ale, Microsoft Works (pre Windows).

Advisory Boards Unifysquare, Paneve {General Purpose Asic coupled with Compiler Technology]. Nexeweb
{Reafiime Web Application framework using HTTPS}. Antix Labs (Compiler Technology for universal gaming platform}.
Permabit (Content Addressable Storage), Evoque.

Awards: Department of Energy Computational Science Graduate Fellow 1995-97, William A Martin Thesis
Prize for Best Undergraduate Thesis in Computer Science 1992, Global Indus Technovator Award 2009. Laureate of
2009 Computer World Honors Program, MIT 6.270 Lego Robot 1991 — Robot was named with Nuclear Capabilities on
fields of RoboHockey.

16 years of corporate board experience.

1'“;

5,456,339 Super-resolution display
6,415,318 Inter-enterprise messaging system using bridgehead sewers
6,260,148 Methods and systems for message forwarding and property notifications using electronic

subscriptions
5,943,478 System for immediate popup messaging across the internet

applications:
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20100321382 System and Method for Injection Mapping of Functions
20080246781 System and Method for Providing Improved Display quality by Adjustment and image processing

using optical feedback
Provisional System and Method for Calibrating a Display System Using Manual and Semi-Manual Techniques.
Provisional System and Method for Color and Intensity Calibrating a Display System for Practical Usage

Systems Built (Individually or as part of a team]:
Spambot: One of the lntemet's first free to use Mailing List Servers that was database backed
Photo.net’s photo sharing system: One of the first on the internet, and given rave reviews as one of the host systems
out in 1999
Photo.net's mobile WAP interface

MIT Supercomputing Toolkit: VLIW 8 processor system out of discrete parts
Microsoft Exchange 2000 IM Server and MSN Messenger Service
lntemet Coke Machine: 1993 — food transfer protocol (modified ftp sewer hooked up to microcontrolled ooke machine)

$|si|_|s: C+t§. Schema. TQL. Qti._Java.§§it.. dabbiad in PERL..2l£lh9rl. etI;.1..TQ.Eamoe 
firmware prggramming etc. Did some Oracle DBing for photo.net. Veg fast at learning enough to implement what I
need done to solve a problem, E&M, machine vision, etc

References: Available upon request.

Publications:

Partial Evaluation for Scientific Computing: The Supercomputer Toolkit Experience A. Benin and R. Surati. Proc of
ACM SIGPLAN Workshop on Partial Evaluation and Semantics-Based Program Manipulation. 1994

Exploiting the Parallelism Exposed by Partiat Evaluation.
By: Rageev J. Surati. Andrew A. Benin
In: IFIP PACT.1994

A Parallelizing Compile: Based on Partial Evaluation. MIT Artificial Intelligence Laboratory Technical Report. TR-1377,
July. 1993

Invited Talks:

Uitra High Resolution Displays and interactive Eye-point Using CUDA NVIDIA GPU Computing Conference 2010

Using the GPU to Create Seamless Displays tram Multipie Projectors SIGGRAPH 2011 NVIDIA Presentation.

Seamless Scaiabie Dispiays - Using NWDIA Warp + intensify API NVIDFA GPU Computing Conference 2012

Using Warp and Blend AP! in Distributed and Singie Renderefisl Update on Warping Standards with Bei Wang (Watt
Disney lmagineering}, NV|DiA GPU Computing Conference 2013

Mid-Tier i/R: Cost Reducing the Cave by Embracing the GPU with Bei Wang - Walt Disney lmagineering. NVIDIA
GPU Computing Conference 2014

Teaching:
MlT Teaching Assistant:
6001 Structure and lntemretation of Computer Programs (2 times),
6.002 Circuits,
6.013 Etactro and Magneto Quasi-static Systems.

Arsiiligita University: Lecturer Probabilistic Systems
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METHOD AND APPARATUS FOR
EFFICIENTLY 'Ii'R.t\N§M l'I'l'lNG ADDRESSES

AND MESSAGE FROM Pl)R'D§.BLE
MESSAGING UNITS OVER A WIRELESS

COMMUNICATION CIIANNEI.

FIELD DI-' ‘I1-IE INVENITDN

This invention relates in gcncral to systems including
portable rrtmging units, and more specifically to portable
mcssagirrg units for sending and receiving messages over 1°wireless cornmunicatioar channels.

BACKGROUND OF THE lN'Vl:'.N'l‘ION

\lr"ireicss communication systcrns typically provide mes-
sages to subscriber units. such as pomhlc messaging units.
With the advent of two-way messaging. portablc mess-gins
units have also been able to transtnil In other portable units
and lo titmd devicris, such as computers. tvlcssagt.-.s in the
communication system are generally delivered andtor
received cm a wireless communication citanncl. which
usually has tr limited bandwidth that permits only a limitedamount of information to be transmitted nvcr the cbttnuel
within a spccilied time interval. Therulirrc. it is desirable to
keep messages transmitted over the wireless channel nsahort
aspomtble. 5

However, suhscribets tn the communication system often
wish to send and receive. relatively long messages. Also.
adrlrumtts indicative of Incipient devices tltlsttlttelirttl‘-ti quite
lengthy. For instance. electronic mail standards usually
roquirc cxtcnsivo header information that is unsuitable For
transmission over a vvirctesschannet of limited bandwidth.
as a restllt. two-way naetaaging can unduly crowd commu-
nication systoms. resulting in inelficient channel use and
message delays.

Tlttts. what is needed is a way to provide more olficirnt
massaging in at wireless communication s_vst.cn1 including
porutbte messaging units.

‘BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration ot’ a communication systcrrr
including pattabie memagirtg units (PMUS) and a syslttm
mnlmlier according to tho prrosent invention.

I-'I(i.2 is an electrical block diagram on PMU i|tr.'ltId'ed
in the communication system of FIG. 1 according to the as
preasnt invention.

FIG. 3 is a flowchart of an operation cl’ a processor
included in the PMU of FIG. 2 according to the present
invention.

HG. 4 is: ilosvcbart clan operation ofa rcoeivcr included 5"
in tho PMU oi’ FIG. 2 according to the present invention.

FIG. 5 is a flowchart depicting an operation cl’ a sender
included in the PMU of FIG. 2 according to the presentinvention.

l"-16$. 6-11 are signal diagrams illustrating signals pro-
vided between the PMU of FIG. 2 and the system controller
of FIG. I acctmlirtg lo the present invention.

FIG. 12 is an electrical block diagram of tho systum
oonlmlier inciudeil in the cornrrrunication system of FIG. 1 5"
according to the present invention.

H6. 13 us a ilowelzart illustrating an operation of a central
proccaiing unit (CPU) included in the system controller of
FIG. 12 according to the present invention.

FIG. 14 is; iil:lIWt'..‘i:IIt'l depicting an operation of a routor 65
‘utcluded in the system oontroilerufl-1!}. 12 acconiing to the
present invention.
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FIG. I3 is a flowchart depicting an operation oi‘ a moon-

ciler inclttdctl in the system mntroller of FIG. 12 according
to thc prwsnt invention.

DESCRIPTION OF A PREFERRED
EMBODIMENT

FIG. 1 is an Illustration oi a communication system 101]
for providing two-way t.‘otnrntLnit:atinn between I system
controller llil and one or more portable messaging units
{PlvlUs) I06. such as battery powered selective call
receivels. over at least one wireless communication channel.
n.g.. at local on: radio frequency communication channel.
The system controller ‘L10 can also be coupled to other types
of devices. such as computer: 115. by wirclinc communi-
cation lintrs. Because radio frequency communication chan-
nels typically have limited bandwidths, only a limited
amount of infnrrnalinn can be transmitted over a channel
within a specified time interval. 'l‘hv.rei’ot'c. the communica-
tion system 109 according to the present invention employs
relatively short aliases to communicate Erequcntly transmit-
ted inliormation [mm the l-‘Mus 105 to the system controller
Ill]. Specifically. fibquently user! messages can be repre-
sented by message aliases, and addresses of recipients to
wtiorn messages are Ereqonntly send can he represented by
recipient aliases. Such recipients can be refiarrod to as
"friends".

Databases of the frnquently transmirlocl information and
the associated aliases are prefcrably stored at the Plvllls I05
and at the system controllcr ill) on that each dev'ir.1.- can
recognise an alias and conveniently interpret lbe more
lengthy ntessage or Eriend arlrlrcm asso-r:iatcd tharcwitit. lo
aocutllant.-e with a preferred embodiment or lbn present
invention, the duabascs of both the system controller Ill]
and the PMUs 105 an: updated. when nccemlry. by the
controller I10 to avoid situations in which inforrnaliotl
stored in n PMU r.ta1at:r_asc is not equivalent to that stored in
the controller database.

I-16.2 isan electrical block diagram ot':PMt.J 105. which
includes a transceiver 205 for sending and receiving infor-
mation over a radio frequency communication channel and
a processor 210 for controlling opcratinrls oi’ the PMU 105.
Controls 21! provide user-irlitirrlcd signals to the proccmor
210. am! a display 22!) presents infonnation to a user in
response to auivation by the procmor Zlll. A message
rnernory 225 is coupled to the processor 210 for storing
rcccivcd messages and message numbers associated with the
received messages. Also, a database 330 is coupled In the
processor 210 for storing the [requcnt recipient. is. Ericnd.
tin and the frequent message list. Prtcfernbly, the Lists in the
database 230 are maintained in accordance with instructions
by the user-of the PMU 10.5 by over-the-air pnogramming.

In accordance with the preferred embodiment of the
present invention, each friend included in the friend list is
associated with a recipient alias. More specifically. entries in
the tiriend list include names of recipients. or friends. to
whom rnessagesarc Eruquently sent and aliases: of addresses
associated with the friends The addresses could also be
included in tbc. database 319. it’ An entry in the
friend list cctltld, for instance. be as foilmlrs:

lilicltid Aiicsnddres

hcu Elllll t_ieu__ItlJll.5@etltttil.cntI|pan§tcnInt’¢'II|l\’.l'ER."l'El' 
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Acoorditag to‘ the present invention, a l'rie1at'l list entry could
include Innrc than one recipient or even a group of people.
Such an entry could he an follows:

Flieedfill Alina Md!
Lou. Jim. llltlll t _lou_l'IW3(AlewIIll.t:In:ptany.ennr@l.'l\l'f1'Ill1\'l'.'f'

and Ed iim_Jmt@ruuiI.oompaay.guwptmm
wmfl p H

Similarly. each naetasage included in the manage list is
associated with a message alias. These “canned messages‘
are also preferably associated with a ntesaage designation,
which could be set by the user. so that the user can easily
remember the rnuteagc and select it for transmission by
providing information to the processor 210 via the controls
115. An entry in the manage tin could, for example, include
a number as a designator and be as Jfnllows:

Menage (‘aimed
Daignaaion Alia: Menage

1‘ admin MEET ME lid? ‘l‘l£F.C'.M‘E'l'l’.ttIa\ FDR
COFFEE

when messages entries are instead designated by a lrey word
or words, an entry could be as follows:

Menage _ (‘anneallienyathoe Mm Nlelaapr
365:: tllllllll ANSI’ MI! W UTE CM"l1'I'ElM I-‘DR

CDFFBE

As illustrated. the messages and the addremcs to which
the messages are transmitted by the PMU 105 can be
relatively lengthy and ttmtitahlu for frequent Iranernis.-tine
over the radio communication channel. Therefore, in accor-
dance with the" present invention. the friend and messagealiases are instead transmitted from the PMU 105 In the
system oontrolltr 110 over the radio frequency communi-
cation channel to minimiae the likelihood nfcbanncl crowd-
ing and resulting delays. Preferably. friend and message
aliaasa comprise codes that inclutlt: a predt.-{errnined number
of bits, wherein the codts include a fewer number of
characters than do the recipient addresses or the canned
ntemagea. By way of example. the friend aliases could
cornprke live-bit codes, thereby permitting storage of up to
Iltirly-two friends. The message aliases could comprise
nix-hit onc|es,li1ereby pcrrnitling storage of up to sixty-foul
canned messages. II will be appreciated that dilfcrenl types
ofcndea or dilferunt numbers of characters could alterna-
tively be used for the aliases.

According to the present invention. the PMU 105 thither
includes a device memory 235 for storing device
itiferrnalion. such as the address of the device. The device
memory 235 also preferably atom a programming code for
recognizing incoming programming irtforrnalion from the
system controller lltl (FIG. 1), at forward code used for
forwarding received mmages to a friend, a message code
used for sending and receiving messages, and a send node
uacd for recognizingl commands received from
the controls 115. Other codes for designating other trans-
milled and received signals include an “add friend" (AF)
ondc, a ‘delete friend" (DF) code, an "add n‘tesaage"'(AM)
code. and a "delete message“ code. as will be explained in
greater detail below.

‘at

fill
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-controller llll can transmit an inqu

4
A %der 240 included in the PMU IIB prepares infor-

mation [or trarIsmiasinn,frnm the PMU 195. and a receiver
245 processes received information. ?rel'erahly. the sender
Zolll and the receiver 245 cornprise firmware stored in the
device memory 135 zatatl emccarmd by the proccmor 21!}.
Alternatively. the sender 240 and receiver 245 could be
implemented using hardware capable of performing equiva-
lent operations.

FIG. 3 is a flowchart of an operation of the processor 210
according to the present intention. When. at step 255.
information is received from the transceiver 205. the
receiver 245 is activated. at step 260. When, at steps 265'.
270. a signal is received fiom the controls 2i5. and the
signal includes the send node. the sender 240 is activated. at
step 275. When. at steps 265. 2T0. another type of signal is
received from the controls 215. other processing is
performed, at step 280. by the prncemnr 210.

Referring next to FIG. 4. a flowchart iiltmtratt: an opera-
tionofttiereeeiverz-ts. W'lten.atstep30S.thercoei\er245
receives information including a programming code. the
prugnmmittg infonnatiun '5 stated in the appropriate loca-
tion of the tlalahntic 23-0. at titcp 310. For instance. when the
programming inforrnation inclurlm an “add” command and
friend or message infttnnatioa. the information is added In
the friend or list as inauuetecl by the system
eotllmllcr 110. II will be appreciated that |'rient'l inforrnniictn
could also be modified via over-the-air programming from
the controller 110. such as by including modified informa-
tion with an add command or by using a unique “rnndi.l'y"
command. When the pmgrantming information includes a
“delete” command and information by which a friend or
message entry can he "identified. the friend or message entry
is deleted from the appropriate list.

A: step 3l5,rhe received in formation could include an AF.
AM. DP. or OM onde directing the PMU 105 to inquire of
the user wltcther a friend or message should be deleted or
whether an additional alias. e.g.. an additional recipient
alias. should he added. In this case, at step 320. itafnrnaalion
received with the code is displayed, at step 320, on tho
display 220. When. for instance. the system ootttroller III]
has received acommnnication from the PMU 105 and does
not recognize an included friend or message alias. the

try to the PMU 105
aslringwhelbera new friendorncw message istohe added
to a list stored in the database 231]. When the syatcrn
controller 110 receives it delete mmage (BM) command or
a delete friend (D17) conunand from it difierent PMU in the
comrnunication system 100 (FIG. 1). the controller llll
could inquire as to whether the user of the PMU 195 would
also like to delete the message or friend. For instance. when
a particular user requests that a friend be deleted. an inquiry
could automatically be provided In the “deleted” friend
asking whether the user should also be deleted from the
frienrl"s 1isl.Whenthe friend anawem in the afl1rn1alive.the
aystem controller 110 could delete the user from Ila: friend
list associated with the PMU of the deleted friend. Once the
inquiry is displayed, at step 320, the receiver 245 awaits the
reception, at step 325. of a user-initialctl signal indicating a
response. Therealler, at step 330, the seuderziill is activated,

itlgtep 331}, to transmit the rcspume Iotbe system controller
When. at step 335. the information received by the

tcceiver 245 includes a message code. intlimllng that the
system controller 110 is renting a message to the PMU 105
over the wireless communication cbanneL a message num-
ber aaanciatcd with the message and included in the signal
iastored.atatcp34ll,intherncnaagemcmnry225.'I‘hc
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receiver 245 then compares, at step 345. the received
mcasageinfonnalion with aliases sstoterlinthenressagc list.
When the received message information is equivalent to a
canned message alias. the message tutsociatt.-tl with the
matching alias is retrinvod from the list and sacred. at step 5
.155. in the message memory 325. Otherwise, the message
tnforrnalion itself is stored in the message mentory 125. at
step 3511. Thereafter. the massage can he presented to theuser in a conventional manner.

1116.5 is a tlnwchart illustrating an operation of the scrtder In
240 according to the present invention. Atstcp 415, a signal
is received from the controls 211 When, at step 410, the
signal includes a DP or DM code. indicating that the user
wants to delete a friend or message entry identified by the
received user-initiated signal. the dauta-5:230 isrctcrcncecl. Is
at step 415. to recover the selected friend or message
information and the alias associated therewith. The sender

240 then provides. at step 429, the appropriate DF or DM
code to the transceiver 205 along with enough infornratinrt
to identify the airy that '5 to be deleted. For example, the
alias and the entry information. sttcl: as friend name, Et‘irt:r'td
address. message designation. artrtlor actual message. can he
provided In the transceiver 205 with the DF or DM code to
assist the controller llll in locating the correct entry. As
mentioned above, the controller llll. in resporoc to !'Eoei\r- :5
ing the code and related infonnatinn. transmits prugra.tI1-
rating infomtatioat to the FMU 105 for updating the database
130.

When. at step 415. the Inter-initiated signal includes an
Al\IIt.I't\Foode.indicIIingth1llheunerdesimstuaddnn an
additional message or friend to the database 730. the sender
240 further determines. at atop an. whether the signal
references a previously received message. when the user-
irritiatod signal does not reference a previously received
me$agc.tlheAFttrAMoodeatadthcl’riendormessage3s
information which is to he eruered into the database 330 is
pnwidai. at step 445. to thetransceiver1tll5.\\lhen the signal
references aptoviotzaly received message. that the
mcaaagcorttomemrqgeorigimtoristoheaddcdmthe
database 230. nuhicient identifying inforrrtation. e.g.. n:t$- -tn
sage muztthcr. friend information. actual message. or adrlrms
information. is recovered from the message memory 225, at
step 435. and provided to the transceiver 295 along with the
Al? or-AM code, at step 440.

At step 445. reception of a signal including a forward as
code iraticates that a previously received meaage is to he
ftxmantted to another recipient. When. at step 450. the
intended recipient is tr friend. i.e.. when the intended recipi-
ent is included in the friend list. the forward code, the friend
alias. and the message number of the rrteaago to be for- so
wardetl are provided to the lt'Il.‘l5ot.'1:i\t't'.l' 205, at step 455.
When the. iotentlcd recipient is not included in the friend list
ofthe FMU 165. the forward code. the rnewge number. and
an atzlclrrsm entered by the user are provided. at Hep 460, tothe transceiver 205. 55

When. at step 465, the signal includes a message code.
indicating that a message is to be transmitted to another
device. the sender 2-till references, at step 470. the database
230 to determine whether the designated recipient is a liiend
and whether the entered message is a canned message. on
‘Thereafter, at step 475, the manage code, the friend alias or
recipient address. and the message information or message
alias are provided to the lrartsoeiver 205.

Although the FMU 105 is t.’a'.nt:r't'.I:ted as trantlmilting one
friend alias or one message alias to ll: system ortnlrollnr 65
till, it will be appreciated that more than out-..al1‘as can be
Iranarrtitted when the user so indicates. When. for irtstttncc,
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a message is to be transmitted to three friends that are not
grouped under a single alias. aliases for each of the friends
can be transmitted to Ihcsystenr controller 110.

As dear.-rilactl above. the systv.-1n controller 110 modifies
the database 131] of the FMU ill! so that the lists stored in
the controller Ill} and the lists.-uorod in the PMU 105 remain
equivalent. However. one of ordinary sltitl will recognise
that other methods for ensuring agreement between the
PMU lists and the controller lists can alternatively be
employed. 3}: way of example. the user of the Phil] 105
could add lo,dclele from, or modify the database 2301.-ia the
controls 115. in response to which AF. AM, DF. and DM
nodes and information could be automatically provided to
the controller 110 to update the lists stored Ihemhy.

FIGS. 6-11 are signal diagrttrns illustrating signals com-
municated between the system controller Ill) and the PMU
105 in aooordancr-. with the present invention. FIG. 6 depicts
an example of information that could be sent by the Phil!
105 to the ttystent controller (SC) 110 to add a friend to the
datalrase2J0 (FIG. 2). The information could itlI.‘Jt.Ide thnhli
coda: followed hy the fiicrtd Iiesignation. c.g.. name, and the
friend address. When an originator of a previously racuivotl
message is to be added to the tlicnd list. It friend came and
a massage number associated with the previous message
could sirnpty he appended to the AF code. in which one the
controller 110 could look up the previous message to assign
a friend atiasio the address of the message originator. FIG.
1' shows an example of a responsive signal provided by the
controller L10 tn the FMU 105. The rnsportsivc signal
preferably comprises the PMU address. the prograrnrning
code. and programming infonrtation. which includes at least
an and command, an migmd friend alias, and the friend
name foratoragc in the database 230 ofthe PMU 105. Rather
than providing separate programming codes and add
cornntantts. it will be appreciated that a unique “add”
programming code could be transmitted.

In FIG. 8. the PMU llld requests the deletion of a friend
from its database 230 by scntlirtg the DI-' code followed by
the entry idcntilication information, which could include the
friend alias andlur friend name. In response. as sholW’t‘l in
FIG. 9, the controller 110 trananrits the PMU address. the
programming coda, the. delete command. and inforrnation
indicative of the friend list entry. such as the alias of the
friend. This processor 210 (FIG. 1) then deletes the friendfrom the database 230.

1‘-'1GS.ltl and 11 show examples of message traasnrtasions
from the PMU 105. In FIG. II], the PMU 10$ transmits a
frequently trartsrnitled message to a friend by sending the
message code, the friend alias. and the message alias. The
controller 110 receives the signal and decodes the frittrli
alias and the message alias. The controller I lfltlten sends the
message indicated by the message alias to an address
associated with the friend alias. In FIG. 11. the PMU 105
fomrardsaprevirmslyreccivodtnttssagetoafricrxlby
transmitting the forward code. the friend alias. and the
number of the ]‘.|t|':ViCIl.l$ message. The controller 110. in
response to receiving the forward signal. decodes the friotal
alias and loolrs up the message associated with the rnesaage
number. The rt1r-image is then lrarranitted to the artlross
associated with the friend alias.

Although not shown in FIGS. 6-11, it will be appreciated
that some method of itlentifying the transmitting PMU 105
can he included in the signal if neoestary. For instance. the
PMU address could he sent to identify the l-‘MU 105.
-‘\.ltcm|tiWly. prior art methods such as transmitting on a
given fnquency or at a given time could he. used. It will he
further appreciated that canned messages can be added and
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deleted by the PMU [05 in the manner described for adding
and deletirrg friends.

"the signals tr-ansinitted by the EMU 105 to tire .-systemcontroller lltl over the wireless eorrrrntt nitration channel can
be relatively shon because the aliases are often significantly 5
shorter in length than are the related addresses and mes-
sages. fits a result. the liltelihood of crowding the channel is
minimised, rendering message delivery delays less lilncly.

Use of the aliases by the PMU 105 is also convenient for
the user because the user does not have to rrrerrtoriae lengthy to
addresses of friends or enter large amounts of information
every time at message is to be sent. For instance, the ttsar
only has to memorize a friend's name. e.g.. Lou. rather than
the Ericrtd‘s addrcm. which could ccrrtprise a large number
ntctraraeters that are not easily remembered. Additionally. 15
the user only has to enter the word "Lou" to irtdicate the
recipient. This eliminates situations in which the user has to
continually reference a personal address boot: to recover a
lengthy addturs. thereby saving time. M50. the likelihood of
user error to typing lengthy adthtrsses is minimized by using
the aliases. thereby increasing the probability of error-free
roemage delivery to the intended recipient.

FIG. 12 is an electrical block diagram til’ the system
controller llll. which includes a transceiver 595 for sending
and receiving irtt‘n'r111au'r:rt. a cerural prrrcwting unit (CPU) 2.5
515 for processing the information. and a lrarrsmitrrtiott
memory 535 for storing musages that are transmitted within
the communication syratnrr 100 (FIG. 1). Data ports 520 are
included in the controller llll for transmitting rttrmrtgcr to
and receiving messages [tom wired devices such as com- .‘~tI
peters 115 (FIG. 1). The controller 110 can also he coupled
by the data ports 520 to a telephone network, such as the
public switched telephone rretwtorlr (l’S"l‘N), for receiving
message irt.for-rnatiort from message originators via tele-
phones and rnodtrors A strbscriber database 530 is coupled 3!
to the CPU 515 for storing subscriber irrforrnation. such as
addresses of devices that subscribe for service within the
system Ill! and friend anrl rnessrrge lists Ifitlcillfll with
subscribing PMUs. A data entry device 510 can he ttsed to
update the subscriber database 530. an

The controller 110 also ineludm a controller memory 525
for storing irrfnrmarion used in operating the controller lit}.
The controller memory 525 preferably stores the ptogratrt-
nring code. the forward code, the rrreasage node, and At-‘.
AM, DF. and DM codes. A router 540 included in the as
controller 110 transmits within the communication
system 100. and a rtrcoociiers-‘I5 updates friend and message
lists stored by the controller 110 and the PMUS Within the
comrnunication syslerrl IN. Preferably, the rorrterilfl and
the recorrdlrer 545 are lirrnwarc elements stored in the so

memory 525 and executed hy the CPU 515 during operation
of the controller lltl. Alternatively. the router Sill) and the
rtaeoociler 545 can he inrplerrrcnted as hardware capable of‘
perfonrtirtg equivalent operations.

FIG. 13 is .1 llrrwchart of an operation performed by the 55
Cl-‘U 515. which, at step 555. receives infortrratiorr fiotrt the
transceiver 505. When, at step 560, the inforrrralinrr irtclttdcs
an Mlcodcor ttnahlltl code,tltattlrertserct'aPlttlU
105 wants to add a friend or rncfiage alias, the lists
associated with that PMU 105 are referenced. at step 582, in an
the subscriber database 530. The friend or rncsttagt: infor-
mation appended to the AM oral-‘ code is then aaigned an
additional rnefilse alias or an addilictrai friend alias and
added. It step 564. to the aPt""‘t3riale tirt associated with the
PMU 105. 65

When. at step 568. the informatiort includes a DM or DP
code. indicating that the user of the Phfli 105 wishes to
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delete a friend or canned message from its memory, the lists
associated with the PMU lflfiare referenced. at step 576. and
the entryassociated with the incoming Dlttl or DP code is
deleted lfrorn the PMU's list in the sttbscriher database 530.
at step 51'2". Once the CPU 515 has deieted inforrrtation from
or added inforrnation to the l’MU’s friend or canned mes-
sage list maintained locally by the controller lfll. at steps
56!. 572, the CPU 515 proceeds to modify the database 230
(FIG. 2)_storo-d by the mu ms accordingly. This isdone by
prnvidirtg. at step 566. the PMU acldrflfifir Pmgratrrtrtitrg
code. and appropriate progra mming inforrrtation to the trans.-
cciver 505 for transtrtimion to the EMU 105.

When. at step 574. the information received by the CPU
515 includes a forward code. indicating that the userof the
PMU 105 is forwarding I previottsiy received message. the
transmission memory 535 is referenced. at step‘ 576, to
recover the message amneiated with the message rrtunber
appended to the forward code. Thereafter. the router 540 is
activated. at step 578.

When. at step SDI). the information received by the CPU
515 includes a rnessage code, itrdicat ing that the riser of the
I-‘MU 105 is sending a HD5336 to another device. the CPU
515 deterrnirtes. at step 58}. whether the message informa-
tion included in the incoming signal is in the form of I
message alias For example. the CPU 515 could actively
rrcarrth for a predetermined number orbits, eg, live bits. in
a predeterrnined location of the signal or for predcttrrmined
rnarlters that intlicate the start or end of a mefirgc alias.
When no message alias is included. the router 5-60 is
lctivated. at step 573. When a message alias is included in
the signal from the PMU I05, the CPU 515 references, at
step 584. the auhseriberdatalutse 530 to determine whether
the received message alias is included in the canned message
lira amnciated with the EMU 105. When it is; the message
associated with the canned message alias is recovered. at
step 586. and the mutcri-ll} is activated. at step 5'18. Wheat
the tnessagc alias is not located in the Flt-lU‘s list, the
rttcrrrreiler S-I5 (FIG. 12) is activated, at step 538.

Referring next to FIG. 1-1. a flowchart depicts an opera-
tion of the-router 540, which is activated by reception. atatnp
hits, of message information comprising tr‘ message and
recipient information. When. at step 610. the recipient
inforrrtatioo includes at friend alias. the router 340
determines, at step 615. whether the friend alias is iocltrdcdin the Plt-lU’s friend list stored in the subscriber daratmre
530. when the friend alias is not included in the friend list-.
the reconcile: 545 is activated, at step hill. When the friend
alias is located. the address amociated with the alias is
recovered, at step 625, from the friend [$1.

Thereafter’, at step 630, the crrrrncd rrresrrage list for the
recipient device is refenertced. When. at step fi3S. the mes-
sage to be sent to the device comprises rt canned message
stored in the rh:vice’s list. the message alias represents live of
the message is rectwered.The recipient address. the rrrearsage
code. the. nactw-age number. and the message alias are then
provided. at step 640. to the tmtscciver 505 for transntisricrr
tn the recipient device, which can, for frrstarroe. comprise
arrotherPMU.Whenllt.¢ trtbescnttothcdcviccht
not a catrned message, the message itself, rather than an
alias, is provided to the transceiver 595 for 'lrII:tti_l:l’l.iSGiI:)n, at
step 645.

P16; 1.5 is a flowchart of an operation of the recnnciler
5-15. which, at step 550. receives a non-malchitlg friend or
nrefiage alias, in response to which the address of the PMU
I05 providing the rrort-matching t!.l.'l:tS, the AM crAI" code.
and the non-matching alias is provided to the transceiver 505
for trarttrrrtission to the PMU lllfr. As mentioned above.
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reception by the PMU 105 triggers an inquiry at the Phil.)
105 to la the user whether friend or message infotntation
is to he added for the alias that was previously tramsmitred

"by the 1'-‘MU 195. The rcconcilersdfi then awaitssubsequcnt
reception of an Al-' orAM settle to indicate tho: a friend or
message is to be arltlctl to the l’MU's list responsive to the
inquiry. When an AF or AM code is received within a
predetermined amount of time of the inquiry, indicating. at
step 610, lbs! a friend or marriage is to be added to the list,
the rnemage inforn-ration or friend information is provided.
at step GT5, to lite router 5-50 and the (‘F0 515. The router
sanandrnecru stem then ptoccssthe aliasthuwas
previously not recogrtizied. at step 584 (FIG. 13) and step
615 (FIG. 14-).

in summary. the communication system .tt-ascribed above
includes a portable messaging unit for trarasmitting infor-
mation to and receiving infcarnation from a system control-
ler over a wireless cornrrnrnicatiorr channcL Because the
wireless communication channel could become over-
crovwzlotl by frequent traosrrlissioos of lengthy messages and
addresses. the portable unit maintains lists of frequently
used addresses and rneasagcet. Each entry in the lists is
aliased with a code that is morally shorter than the referenced
message or addrem. For instance. a very long message that
is often transmitted could be alias‘-ed with a message alias
comprising six bits. while a fairly lengthy address to which
memttges are oitcn transmitted could he aliased with a
recipient alias cornprising live bits. 'l'hcreafle1'. when a
rnesttagc included in the message list is to be transmitted. the
shorter message alias. rather than the means: itsell. is
transrrtitted. When transmission-rs an: to be made to a recipi-
ent included in the recipient list, the shorter recipient alias.
rather than the address oftht: recipient. '5 transmitted. As a
rurult. the communication channel is clliciently rated to
Iranrrrnit relatively short transmissions. which prevents sys-
tem capacity from being exceeded and which prevents
message delays due to overcrowding of the channel.

‘Ila: system controller also maintains the manage and
recipient lists emaciated with each portable messaging unit
in the communication system. Therefore. the system con-
Iroller reccgniam recipient and message aIr'as.c.s transmitted
by a portable unit. The controller. in response to reception of
a recipient or -message alias. references the sending unit‘:
lislstbat are locally stored to recover the items] manage or
addtess that has been aliased. The message is then provided
to the recipient device having the address. Alternatively,
when the recipient device also is associated with message
and recipient lists stored both by the device and the system
controller. the system controller references the lists to deter-
miln wholltor the message to be sent is included in the
momago list oflhe recipient device. When so, an alias. rather
than the more lengthy message. can be advantageously
tramtrtitted to the recipient device.

Awarding lo the present invention, the syslerrr controller
maintains: the recipient and memage lists stored by portable
units by programming the units over the air. 'l'hereforc. the
probability of disagreement between the lists of the portable
units and the lists maintained by the controller is minimised.
which reduces lhe lilcelihood of missed or delayed fimssnges
resulting from unrecognised aliases. The userola portable
unit can conveniently add a recipient or message to his
recipient or message lists by transmitting an “add” request.
in response to which the controller rmigrrs an additional
alias and modifies the portable unit's list by over-the-ai.r
programming. When the user wishes to delete a lfreqttenl
recipient or canned trrcmgc. a “delete” request is
transmitted. in response to which the controller deletes the
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selected entry from its locally rnairltainetl list and from the
limrtored in the portable unit. to this manner. the lists oftlte
controller and the portable units are equivalent at any time.
and situatittns do not result in which the user modifies the list
and the portable l:It'll.t. then forgets to modify the list at the
crmtrnller.

Another advantage ofthe present invent ion is that the user
is provided with a convenient way of entering message and
address information. Specifically. the user’. does not ltavr: to
remember relatively long addresses for entry into the per-
table mcsaagiog unit. Instead. the user only has to rerncrnber
and enter a relatively short recipient alias or message
designation rather than a lengthy address or message.
'l‘licref0rt:-, the likelihood of incorrectly entered addresses is
which increases the probability of proper mes-
sage delivery.

It will be appreciated by now that there has been provided
a more clficicnt messaging system for transmitting message
to and receiving metoages from portable rne65l£5fll; ltrtits.

What is elainnrd is:
1. A communication system liar providing two-way

communication. the communication system comprising:
a portable messaging unit for sending a signal comprising

a recipient alias over a wireless communication
channel. the portable messaging unit comprises a list
including names of recipients and recipient aliases
associated therewith Ind l't.Ir1l1et' comp-rism a sender for
requesting that an additional necipienl be added to the
list; and

a coottollerfor receiving the signal including do: recipient
alias and for transmitting a message to an address
designated by the recipient alias, wherein the address is
longer than the recipient alias. the controller includes a
database in which the list associated with the portable
rrtessaging unit is also stored and furllter cozrtprincs s
proocming unit for assigning an additional necipienl
alias to the additional recipient and [or adding the
additional recipient alias and the additional recipient
associated Lbcmwilh to that list maintained by the pot-
table mcmging unit by traitting programming
infer-rnarion thereto.

2. A communication system for providing two-way
communication, the communication system comprising:

a portable messaging unit for sending a signal comprising
a recipient alias over 3 wireless communication
channel. the portable messaging unit comprises a list
irtcluding names of tecipiennt and recipient aliases
nssticialed therewith and further corrtyarisats ti sender for
requesting that one or the recipienrsbc deleted from the
list; and

it controller for receiviogtltesignal including the recipient
alias and for transmitting a message to an addmss
thsignaterl by the recipient alias. wherein the addrem is
lollmet lllarl the recipient alias. the controller includes a
database in which the list associated with the portable
messaging unit is also stored and Further comprises a
procemirtg unit for deleting the one of the recipients.
from the list rrtaimained by the portable messaging unit
by transmitting pnrgrarrttrting information thereto.

3. A communication system for providing two-way
corrmrunicatiuo, the communication system comprising:

a portable messaging unit for sending a signal comprising
a recipient alias over a wireless communication
ttbartrtrtl. the pnnahle rrutmaging unit _compr1'.st'.s-a list
including names of rccipienm and recipient aliases
associated therewith; and
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a conlmllerlfcr receiving the signal including the recipient
alias and for tntlsmilting a message to an address
designated by the recipient alias. wherein the addmss is
longer than the recipient alias. the controller includes a
database in which the tin attsodated with the portaltie
messaging unit is also stored:

the-controller iurtlter comprises:
a reconciler for determining that the recipient alias is

not included in the list associated with the portable
messaging unit: and

a router coupled to the reennciler for inquiring oi’ the
portable messaging unit whether a recipient associ-
ated with the recipient ttlias is to be added to the list.

4. A communication system for providing two-way
ttonununication, the communication syalcrrt onntpnsing:

a portable messaging unit, comprises it list including
it and message aliasm atone-iatad therewith. for

sending it signal comprising a recipient aliasand a
message alias, rather than the itself. and
wherein the Iltessagc is longer than the alias.
over a wireless communication channel, the portable
messaging unit lirrther comprises ll sander for request-
ing that an additional message he added to the list
maintained by both the portable messaging unit and the
controller; and

a controller. includes a database in which the list associ-
atod with the portable messaging unit is also stored, for
receiving the signal including the recipient al.ias.a.od for
transmitting a message to an address rlesigltalcd by the
recipient alias, wherein the adrlmm is longer than the
recipient alias. the controller further comprises a pro-
c%".ng unit for assigning an additional message alias to
the additional message and for adding the additional
message alias and the additional message associated
therewith to the list maintained by the portable mot-
saging unit by transmitting progtantnting information

'3
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receiving the signal including the recipient alias and for
transmitting it toefiage to an address designated by the
recipient alias. wherein the addrcm is longer than the
recipient alias,

the controller further comprises:
I rteconciler for determining that the ttttfittgc alias is

not included in the list associated with the portable
messaging unit; and

a router coupled to the reeonciler for inquiring of the
portable messaging unit whether the message asso-
ciated with the memage alias is to he added to the
list.

7. A method for providing two-way communication in a
communication system comprising a portable
unit and a controller. l_he method comprising the steps of:

storing, in both the portable messaging unit and the
controller. a recipient list inchtding names oi‘ recipients
and recipient aliases associated therewith and a mes-
sage list including messages and message aliases asso-
ciatnd therewith
the portable mmaging unit sending I signal compris-

ing a recipient alias over a wireless communication
channel;

the controller receiving the signal including the recipi-
erll alias and determining that an alias transmitted by
the portable messaging unit is not int:l'Ildctl in the
recipient list or the message list and oi the
portable messaging unit whether information amo-
ciated wt'I.h the alias-isto he added to the recipient list
or the message list: -and

the controller transmitting a message to an address
designated by the recipient rlias. wherein the address
is longer than the Incipient alias.

8. A method for providing twoaway communication in athereto.
5. A communication sysltml for providing lwto-way

communication. the communication system comprising:

communication system comprising a portable messaging
unit and a controller. the method ottmprising the steps of:

a portable rnemaging unit, comprises .a list including
meaages and mtmage aliases associated therewith. for
sending a signal comprising a recipient alias and a
nutmeg: alias, rather than the message itself. and
wherein the montage is longer than the message alias.
over a wirelm communication channel, the portable
messaging unit further comprises a sender for request-
ing that otte of the rnrasagos be deleted from the list
ntaintaincd by both the portable messaging unit and the
controller. and

a controller, includes a database in which the list associ-
ated with the portable messaging unit is also stated. for
receiving thesignal including the recipient alias and For
transmitting a message to an address designated by me
recipient alias. wherein the addrem is longer than the
recipient alias. the controller further comprises a pro-
cessing unit for deleting the one of the rncssages irotn
the list maintained by the portable messaging unit by
trlrtsmilting programming information thereto.

a. A communication system for providing two-way
communication, the oomn-tunicatiort system comprising:

a portable rnemaging unit. comprises a list including
messages and moment: aliases associated therewith. for
sending a signal comprising a recipient alias and a
message alias, rather than the message itseli, and
wherein the message is longer than the message alias.
over a wireless oontmunlcation channel; and

a controller, includes a database in which the list associ-
ated with the portable messaging unit is also stored. for
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storing, in both the portable messaging unit and the
controller. a recipient list including names of recipients
and recipient aliases associated therewith and a mes-
sage list including rnemagea and message aliases amo-
eiated therewith
the portable messaging unit sending a signal compris-

ing I recipient alias over a wireless communication
channel and rqucstirtg that infonnatlon he .adI.lI:d In
one of the recipient list and the memlge list main-
tained by both the portable messaging tntit and the
controller: '

the r.'nttlml.ler receiving the signal itrctuding the recipi-
ent than and asttigttittg an additional alias to the
information responsive to the requesting step and

the controller ttanstnitting a massage to an address
designated by the recipient alias. wherein the adrlnus.
is longer than the recipient alias and transmitting
programming infonnatiort to the portable t-nemging
unit to add the additional alias and the information
associated therewith In the one of the recipient list
and the mwge list maintained by the portable
fllfltflag: unit.

9. A method for providing two-way communication in a
communication system comptlstllg a portable tnessaning
unit and It controller. the method mmpriing the steps of:

storing. in hour the portable rtt_essa_ging unit and the
controller. a recipient list inclurlittg nausea of recipients
and recipient aliases associated therewith and a mes.-
sage list including ntess-ages and message aliases asso-
ciated therewith
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than punahle massaging tlnil sending 1 559131 compris-
ing a mcipism alias river 3 witches uommuniutinu
channel and requesting that infummion be dzletcd
from out of lhc Incipient list and lb: rncgsagq: list
maintained by both the pombk massaging unit and
the uuntrolicr.

lb: oobtmllcr receiving Ihc signal including the: l¢«t‘.'iPi-
cut slits’. and

401
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the cxantrtsller transmitting a message In an address

designated by lhl: rucipinnt alias. wherein the ntflrus
is huge: than tho rucipicnt alils and tm-Ismitting
programming infonmitinn to I11: punabls: nnsssagingunit to delete the infmnatiau liom lb: nun ofllw
recipient list ms! the message list maintained by the
parish]: massaging unit.

0' U U 0 -I
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TWO-WAY W'll!ELE.‘iS MESSAGING
SYSTEM HAVING USERAGENT

This application is related to mrnmunly assigned.
copenrling application entitled ‘hive-Way Wireless Menaag- 5
ing System. liled on the same date as the present application
by the same inventors.

HELD OF 'l‘l-LE lNVEN'I‘lflN

This invention relates to a twnaway wireless messaging
system and method using a rrtessaging network having at
least one stthscribcr user agent that stcrutt masages that are
forwarded to prerleterrnined destinations-.

BACKGROUND or me INVENTION 15

‘Wirclem tnmeaging. such as wireless paging. '3 I popular
cnnstrnaar wireless service and will grow because of the
availability of new nnrrcmbend Personal Communication
Services (PCS) ftcquettrries. Wireless. communication and
messaging provides the foutttlatiotl for many dilfcrem types
of services. One popular service is one-way paging. which
is now very successful. its popularity has been contributed
by numerous factors. including:

(1) the smell l'orn1 liamor of the pager device. making it 2:
portable:

(3):!-telnwenstoflhe pggingservioe:

(3) easy rrI.finle.nance of the pager device; and
{at} ease of use for both message antlers and receivers.
Onc-way paging. however, has no reply capability. A

subscriber to a one-way paging aervice must rely on an
alternate method to respond to any messages thll are
received. For example, alter receiving a page from the
one-way paging service. a tntbacriher often has to End a
telephone and make rt cal] to respond to the message.

Recently. some ideas have been proposed to design a
"turn-way paging system" while preserving the bcmllts of
one-way paging. i.e.. the small paging device, lnw cast
service. easy tnaititcname and case of use. 'I'lamte lwrrway
paging systems include "return channels, but they are used
only for lined and limited replies.

In commonly assigned, uopending patent application
cntitled 'l'lnIo—Way Wirclrss System. the diaadvantagps of the
prior art wireless messaging systems are overcome through
the use of a messaging network and two-way wireless
racmaging device which originatm. receives and replies to
messages having dynamic l'ltE$IgE componrrnm to and from
The raetwnrlr.

SUMMARY OF THE lNVEN1"It'‘lN 9“

The present invention allows even greater control over
message delivery and expansion by the use of proxy agents
in the message network.

Limitations of existing wireless paging systems are 5;
resolved and technhutl advances are achieved in the present
invention by a method and system for transmitting memagcs
no a wireless messaging network with a plurality cl’ user
agents and other intelligent servers such as transaaion
senn-us. distribution servers and batch servers. The benefits on
of the present invention are set forth below.

In accordance with one aspect of the present invention. a
wirelcm messaging dcvioe can originate new messages or
reply to previously received messages along I flrst comma»
eicatinn channel (uptinlt). and receive messages along a as
second contmunictttion channel (downlinlr). Each such mes-
sage is coded in a predetermined manner and includes,

10
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antong other thirtgs. a message number that uniquely iden-
tifies a meaning; stored both locally at the device and at the
user agent. a modifier representing the customization to he
applied to the message. and perscnaliaed address aliases.

A user agent inside the twn-way mmaging network.
corresponding to astthacrihcr cl’ a twcaway message systetth
stores Imcng other things. I plurality of messages and
destination adrlremes. When a user agent receives a coded
memage from itsasscciated subscriber, it expands the mes-
sage hack to the desired full message and destinations by
selecting .[I'flI'D the stored manages and destination addresses
according to the code.

The rrtemnge that can be transmitted is highly flexible. In
addition to fixed precannad coniponentte it can include
dynamic cotnponenhs such as embedded replies. choices,
predetlncd variables. etc As an example. consider it stock
trading application. A-nthscrihcr in notified via two-way
memlging when a stock he or she is interested in has
reached a patlicttllr vallae. The notification rnemge can
embed a reply with choices to buy or sell and predefined
variables for entering the number 01' shares and share price.

The dynamic components allcmr cttatuminliatn cf mes-
sages by message senders and recipients, thus greatly
increasing the practical applicability of the system. The
partitittlar values of the dynamic compoatctttaan: enctrdtttzl in
the message modillcr. and are recoverctl and applied by the
user aymt.

The coded message it much shorter than the correspond-
ing fell-text message, thus allowing reduced bandwidth
usage in a wireless-communication environment 'lhgelhcr
with user agents. the use of coded ntmage is especiallysuited for communication scenarios in which the bandwidth
in the uplinlt and downlinlrdirccliotts are asymmetric. or the
and device is limited by either processing power. rrtemory
storage, or battery capacity.

The two-way messaging system of the present invention
also can support n1ulIicasting.A message can be forwarcled
to a plurality of destinations for multiple responses; The
addrcssa.liascontaincd irtacodedmcssttgecatt corrcspotid
to a single address. a youp address crany combination of
the two. With trtulticaat. the nutnber of (uplinlt and
dcwnlinlr) messages required for the transmission of a
memage is minimiinctl.

ln another amecl of the present ittventioo. the system can
track and answer queries about transactions Atranaaction is-
a single or a series ofrequcst-t.'cap0I:tse ittteractions between
a message sender and rIecipieII.t(s). A transaction is most
useful for ccntntttnication scenarios in which selective
responses are desired. For example, a transaction can spccily
that a rcqionse arriving beyond a certain time limit will not
he needed and should be discarded by the system. Wltett
combined with mttllieast, a transaction can specify the
desired semantics nl' the reply. For example. it transaction
with fitLl..sernantics specifies that responses from all recipi-
ents are desired, while a transaction with OR. semantics
specifies that a response from any nt-‘the recipients will close
the transaction. Once a transaction is closed, additional
responses will be discarded by the system.

In accordance with another aspect of the present
invention, the system functionelities are distributed among at
collection of user agents and intelligent servers. The distrih.-
uted nature enhances the modularity of the system and
makes possible the incremental deployment at‘ the system.
For example, a provider desiring only the fttnetionalitics of
user agents but not those of the transaction servers need In
only deploy the user agents.
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The method and system of the present invention can he
itnplemented on top of any two-way messaging transport.
This includes dedicated paging ttetworlrs {e.g.. narrowhand
PCS). cellular short messaging service (e.g., IS-95. IS-136
and GSM). or wirclws data ‘transport (c..g.. JUIDIS). s

The sewers can be implemented on specialized oetwnrlt
servers‘ or intermediate switches

The tnemaging device can he a dedicated paging device
mile: to exciting alphanumeric pagers. a unit that auaches
lo a onmputin-gdevice (e.g., PDAs, laptops). or integrated as ‘°
part cl’ a communication device (cg. ccllulari'PCS' phones)
or a computing device (e.g., FDAs. laptops).

BRIEF DESCRIPTION 0|-‘TI-IE DRAWINGS

The foregoing features and advantages of the present '5
invention can be appreciated more fully from the following
description. with rctcrencm to the accompanying drewingsin which:

FIG. I is a block schematic diagram of a system and
method of the two»-way wireless Ilicmaging sgrstotn of the
present invention showing its use In awociation with a
public switched telephone nenvorlt. data network, cellular
network and a two-way rnessagiog device.

FIG. 2 is another schematic diagram of the two-way
wireless messaging system of the present invention.

FIG. 3 is a more detailed view of the two-way wireless
messaging system showing varioosuser agents. the messag-
ing network. and examples of messages that can be for-
warderl among the different subscribers. _-,9

FIG. it is s sdtematic view showing the network archi-
tecture of the two-way wirelem n-imaging system of the
present invention.

FIG. 5 shows an example at‘ the control architecture for
the twodway wireless messaging system of the present )5
Invention.

FIG. ti is a block diagram showing an example of the
protocol architecture used between the messaging device
and lb: batch server of the lwctavay wireless messaging
system of the present invention. ‘'7'

H6. 7 is a detailed flow chart showing an example-of the
protocolllowforrtewmessagcdclivcryusertwilhthc
two-way wireless messaging system of the present inven-
tion.

FIG. 8 is a detailed flow diagram showing an example of *5
the reply delivery in the two-way wireless messaging system
of the present invention.

FIG. 9 is a schematic diagarn of a twoawav messaging
device in the form of: twudway pager that can be used with
lite two-way wireless raging system of the present

FIG. 10 ‘B a schematic diagram nfan exampleofthe batch
server structure that can he used with the two-way wireless
rrtcctagittg system of the present invention. 55

FIG. 11 is a schematic diagram showing an example oi‘ the
fun-ctionttl parts of the user agent that can be used with the
two-way wireless roemaging system of the present invert-
tioo.

FIG. 12 is a schematic diagram showing an example of anthe various functions of the transaction server that can he

used with the two-way wirelem mmaging system of thepresent invention.
FIG. l.3n depicts the open and closed states of the

conversation manager. 55
FIG. 12!: depicts the state transition diagram for the

recipient states of the transaction server.

11
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FIG. 13 shows a sohernalic illustration of a two-way

memtgiog device where a simulated keyboard is displayed
for entering a message.

|Jl:"l'AIl.E.D DESCRIFUON OF THE
I'NV'E.N'I'lON

Referring to FIG. 1, there is shown at tel a two-way
wireless rnmaging system of the present invention, which
allows an originating message code from it two-way mes-
saging device 11 to he tcceivetl in a user agent 12 of l
two-way messaging network 14. The two-way mam-aging
device 11 is illustrated throughout many of the drawing as
it dedicated two-way pager. The two-way messagirtg device
can also he an attactttrtenl to a comrnunicaticrt device. or
even integrated as part of I communication or computing
device. A mctatago can he delivered thtutrgh a public
switched telephone network 16 that includes a network
access switch ls connected to a telephone 22 by a lltst
catrmtuoication crippling 20 throng: a twisted pair tine.
coaxial cable. lihcr optic line. wireless link D1’ any other
type oteomnrunicatinn coupling. The messaging network tut
can also be. connected to a cellular network 24 or data
networlr 25- for trattsporling E-mail messages2'l' to a desired
destination such as a personal computer at a desired time.
Adtlitiomlly. memages could be forwarded to e destlrtlllmt
through the world-wide web 27o.

In accordance with the present invention", 3 second com-
munication couplingzli connects the network access switch
181::-a Network Control Point (NC?) 30 that is coupled to
a dtrtahcse 32 via a third cotttntunicttion coupling 36. ‘the
network 16 is coupled to the rncmaging network 14 via a
fotrnlt communication coupling 38. The communication
coupling between the two-way messaging device 11 and
two-way messaging network 14 is an air interface. The
messaging network tel also may have at least one tucr agent
12 corresponding to a subscriber 40 (FIG. 2) of the two-way
wireless. rnemaging service. The subscriher 40 receives a
rnemagefromtheotessagittgoetworlr 1-lalongalitst
communication channel 42. These can include
transmitted measagesor replies. Messages forwarded by the
two-way rnetmaging device 11 to the memging network III-
are forwarded along a communication return dtcnnel 43. In
the case in which memtgcrt and addresses of recipients are
coded. messages received by the two-way mmsging net-
work 14 are forwarded to a nser agent 12.

In accordance tvilh the present invention. the user agent.
12 includes a plurality of stored trtessages. A predetermined
ml.-snags is forwarded to a desired destination such as a data
oetworlr 26. public switched telephone networlr IE or a
cellular network 24 in resportse to an originating message
code that is rt‘-ccived from a two-way me-urging device ll
of the subscriber 40 along the second communication return
channel 43. This originating message code is expanded by
thettserageot l2 so that thedowolinlrmeseage tethedesind
dcstinallelt can include full information. Also, the selected

Clgfl-il'I}|;flIl crtttld he a second two-way rnessagingdevioc--t-rlI G. .
Asshowrt in FIGS. I and 2, the services which canuse tltc

two-way wireless messaging system 11} vary. and can
include services for sending memages to l) a telephone 22-.
2) a computer as E-Mail 27. and another second messaging.
device. Etch as a pager 44. The second comn-nrnicaticn
return channel -1.3 laser! by the two-way managing device 11
andrrnyotlrct-device notnnlyearrtesnewmessagesor
replies. but also enhances the system to capabilities. 11 can
be used for aclrnowltidgetncrtts, thus allowing reliable
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memaging, and for signaling such as registration or location
btfortnalion. if-available. Because the message expands in
the user agent 12. the channel bandwidth in the fonvard and
reverse directions difliets significantly. as much as a ratio oi
100 (or morr-.)ro1.Th‘ur asyrnmclry also can exist’ in terms 5
of power. rrternoqr storage Ill'I'.l battery capacity
between the messaging device 11 and the network 14.

For purposes of discussion, a short two-way messaging
scenario is lirst rlescribed. followed by a more detailed
description oi‘ various ntmagiag system elements and their 10firnctiorts.

Referring now to FIG. 3. there '3 illustrated the twoevay
wireless messaging system having four user agents for
'HInt|‘ll$, Dan, Mary and Paul. refertetl respectively as UAT
5d, UAD 52, UAM 54 and UAPSIE. '5

'I'honaaa can rariginate through his pager 5&1 a message to
his lunch group rnteuthets, Dan, Mary and Paul. and inquire
about lunch ehoicett. The assuage is delivered via the
two-way -wireless massaging network 14 along message
-delivery channels. 579 (air interface}, are (Data network 3°
iatterfaat). 579 (tclcpltmc Itctvvnrk’ i.Iatc_rlhce) as I page to a_
two-tvaymeartagingdevieein rlaeformofapagerss
belonging to Dan, an electronic mail to a computer 60
belonging to Mary. and a phone call to telephone 62 belong-
ing to Patti respectively. The reply lirom each recipient is
onllectaxl by the two-way messaging network 14 along a
respective message return communication channel 6-la. it r:
and forwarded back to Thomas via the first cornrrtunleatlurt
channel 42 as a page. The type of message return commu-
nication t:lI.anncl “II. 5, t: and Ittetaage delivery channels
5'l'.n, b, c vary depending on the r.levice,srt:lt as a pager 53.
computer 60 or phone 63. '

In accordance with the present invention. the uplink
messages are kept short because nfthe use ofthe user agents
50-55. The user agents tnirrcrthe state and context [e'.g.. any
address and tables in the user agent) of their
messaging devirxs ll (FIG. 1}. Sara, 5!. In the above
errarnple, the uplinlr message contains a short group identi-
fierand a mes-tagenumber.1‘l1csearettsedbytbc useragents w
as indicts to respective data tables in trtcssage expansion.
For message reply. the ttpliok message corrtainsonly a reply
code. This is expanded hack to the full reply inside the
networtr. By usinggmcp ar.|drresing.‘I'laomassends only one
message uplirtlt and thenetwork automatically “copies” the
nteaage to the multiple recipients at the predetermined
destinations.

Dan. Mary and Paul each receive the message in a
different format. which could have been proposed by '.|‘l:Io-
Ittaa during message origination or specified as part of the so
fllteringifortlrartting criteria of the respective user agents of
the recipients.

The criteria for filter-ing_Hl'ortvanliag can be very general.
It could be based on the massage originator. time of day. or
any other commonly

exarnpte,.1‘homu. can send the message as a pre-canned
message with an embedded response. Taus. the message
would include not only the text of the request. but wntdd also
include a list of responses to be selected and returned by the to
recipient.

Any user agent, eg, those depicted as items 50-56.
typically maintains. among-other dtinp, an identical copy of
the addrem and message tables as the memaging devices.
Thcadrlrentandrnersage infonnation stored inthe rnessag- us
ing device and respective user agent should always be
consistent with each other. Typically. to change these

12
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available forwarding options. Mes- 55
saga can also he forrnetl in a variety of techniques. For

6
aridrestt and message tables. I suhttctiher needs to change
one copy that and the system will propagate the changes to
the other:

There are various methods a subscriber to the messaging
system can use to enter new messages or addresses. There
arechieily two main categories. is. through the messaging
device itself. or through the messaging sytslcm.

For example, as illustrated in FIG. 13. the ttremaging
tlevloe ll, e.g., I two-way pager, can include a simulated
lteyboarti 69 displayed on the DOD screen 88. A subscriber
uses the pager buttons 84 to navigate around the simuiatetl
lteyhoatd and select characters to compose a amsage. This
method is tedious and applicable route to short. fitted mes-
sages. This method is not practical Eur making llexible
messages that contain dynamic components

A subscriber can also clear to add an incoming message
sent by others to its own set of ntemages. For example, the
subscriber will receive an incoming rneasage from another
individual. The subscriber may like that pttt1it.'I:t|ar message
and tlrttmgh an appropriate selection of buttons on the
messagingdevice ll.adt.lthatmemagernhisurlterowtt
muatrge list.

In still another toethod. many existing messagingdevices
such as pagers. have an inputrr:-utput lilo] port. This port
could be used to connect to a laptop or a Personal Digital
Assistant. A rarbttcriher uses the laptop or PDA to edit
messages and dewnloiaduthem to the messaging device 11 via
the inputroutput pur1.An appropriate protocol could be used.

The other major category is to use the messaging system
for updating any new messages and addresses to the sub-
scriber user agent. For example. new messages and
ttsldrettses are directed to the utter agent. This is one way to
cttstorniaea.-Iabsct'ibcr'sntessageandaddtmseL'I1tecopy
in the subscriber user agent is updated each as by using a
dial-up program. an internet oonrtectitltt. a world-wide web
page or even an operator to change Ipn messages and
atlrlresses r.l.ire.ctly via wireline.

In still mother method. the subscribet’ signs up for a new
lhircl-party service. When the sttbsctibar initially signs for
that service,thesul:ncriberisgiveaaasetofmessagesantl
adtlntsttcsthat are used to access the senrlr.u.‘l11ese messages
and addresses are then loaded directly into the subscriber‘:
user agent by the service provides

In the following, a more detailed description of a user
agent 12 (FIG. 1) and its function relative to the two-way
wireless messaging system to (FIG. 1) is set runs.

In aecortlartee with the present invention, each subscriber
of the twoaway wireless ntemaging system 10 isreprescutod
by a user agertt 12 that resides inside the memagirtg network
III. The user agent 12 expands coded originating messages
received from .a two~way messaging device and provitles
potittters to the last known location ol'the two-way massag-
ing device 11. it also maintains the status of the two-way
mewtging device ll, i,e., it‘ it is on-line, and it profile cl’ the
tiuhscriber.Thc user agent 12 also can provide some value-
adtlnd flanrtiorar such as memge Screening and selective
message l'oovatdittg.'l'l'reuseragen't l.1rnayalsohat:1-Is-
tomiaa.-d by its stahscriher Ill}. Thus. the user agent 13 acts as
a personal server for the sulzecrihcr -Id.

The user agent 12 also provides other benefits. Because
messages are expanded inside the messaging network 14.
the bandwidth on the uplink can he reduced. allowing
bandttridth asymmetry on the wireless link. By perforating
intelligent processing in the rtclwlltlt instead of at ‘l]te_- end
device ii, the enhanced power of the network is
The user agent 12 manages mobility by tracking the location
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of the subscriber. Finally, the user agent I2 serves as I proxy
for the two-way" mm-aging device 11 when it isottt of range,
allowing the system Ill to account for disconnected users.

Asshown in FIG. LI, the user agent 12 can have respec-
tive listed and extensible parts 70, 12. The fitted part ‘Ill 5
implements basic messaging functions that are generic for
all user agents. It can mimic the context or a memnging
-device. (e.g, the address table and the memage table) and
maintains irtformation ahcut ongoing message delivery. The
extensible part 1'2 includes user agent programs 72¢. 12b. in 10
can be programmed to pc.rl'ot1n specific tasks as desired by
the trolzntcriber -Ill (FIG. 1), e.g., maintaining a personal
calettrlar. retrieving specific information from a world wide
web pagezln. a database 1'3. where data can be input 73¢.
or other similar fttnctions. The software 14, is associated 15
with the user agent program to provide me time support for
the system.

These haste functions include registratiott-‘deregistrantm.
message delivery and message status query.

lo registration the current location of the two-way mus»-
sagirtg devict: is updated to the system as shown in FIG. 4.
Ilegistration can bc explicit or implicit. Explicit registration
occurs when a messaging device is powered-ttp or when it
ntovm into a new cluster T8 (FIG. -I}. Implicit registration
rtccurs when ll message is received or delivered to I mes-
saging device. During power-up the user agent 12 can also
download messages that have been received in the messag-
ing networlt 14 since the last power-down of the two-way

messaging device. A”The inset agent 12 allows message delivery:
(.1) when the device originates a new message:
(2) when the device receives a message;
(3) when the device replies to a rt-temage: and
(4) when Ilte device receives a reply. as
Processing [or groups 3 and -l closely resembles that of

groups 1 and 1 IWlten a messaging device ll originates a new message,
the user agent 12 translates the destination ant! reply address
aliases sent by the device into the full ‘address and expands an
the supplied message l‘lI.lmb¢l'aI1d modifier into full message
text and creates a record for the 1uessage.Thit: record can he
used as a basis for any subsequent message query. When a
memaging device 11 receives a mcssast. the user agent 12
returns the current status (enroll) and location of its device. as
Certain personal rnemsaging functions. t-..g.. forwarding or
filtering can also he performed.

For rummage status query. the query request is answered
by the user agent by oonallting its message record and if
rtecemttry. a lrartsection server is consulted about current 90
delivery status. as will he explained later.

The etrtertsihle portion of the user agent specifies a
framework in which additional Iuoctions can he added as
user agent program modules 72a. 71b (FIG. 11). This
collection of programs contain codes to handle mwsages of 55
a specific pattern. The extensible part 1'2 follows an event-
rlrivon model and provides a kernel that pattern-matches
incoming messages and dispatches them to an appropriate
program module. Also. lheetrtensible part 72 can be used for
signaling by addressing a massage to the user agent itself. on
For example, a message status query can be implemented as
a signaling futtclion in the extensible part.

Referring now to FIG. 4, there is illustrated a basic
architecture ofthe two-way wirelw. messaging system 10 of
the present invetttioumtsillustrated, the system Ill includes as
a three-tier hierarchy. The highest is a domain 00; the clteater
7'8 is the middle; and the-cellflz is the lowest. lltucoverage
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area. or a has: station ‘to defines a cell 82. A collection of
adjacent cells 82 from a cluster 78 and a collection of
clusters form a domain fill. 'l1rrec doma.i.ns_l.I'c illustrated. A
domain 80 is an administrative unit and each subscriber is
associated with a unique domain called the "home don-rain”.
The various servers of the present invention ill are repli-
cated in each domain 9|] am! the user agent lll a subscriber
retrides and is managed by its home tlurnain. For purposes of
dettcription only one single domain is tlescrilsed. This hier-
archy is designed for several important principle.-s in the
present intonation:

(ll limiting the control information transmission;
{2} limiting the size of transmitted messages; and
(3) dialtihuliug functions in a modular manner.
Tb limit-the transmission or control information by a

two-way messaging device ll. the amount of periodic
signaling is reduced. For example. location updates can he
rninirniaeed by defining the area to be at cluster
78. Tints. the two-way ntessagiog device 11 only re-registers
with the system 10 when it crcmcs cluster boundaries. 'flt.i5
can reduce the amount of signaling Irallic. especially in a
rnicrncell inlfrastructtrrc with high subscriber mohility.‘1‘ltus'.
the ntessaging network only knows the location of a mes"-
naging device to the rtnolutine of a cluster 78. and a limited
search is necessitated to locate a device Lt. before message
delivery.

Asmall cluster 73 site provides better precision of device
.locatii-In and a smaller messaging delay at the expense of
tnnte frequent updates. A larger cluster size. on the other
hand. Increases average messaging delay but requires less
frequent updates. ‘lb obtain an optimal cluster size. txnlt
message arrival rate and mobility pattern should he coriand-
orcd.

Refenitrg now to FIG. 3 there is illustrated one example
of a rrteuetag;ing device that can he used with the present
invention. it is illustrated as a dedicated. stand alone two-
way pager ll. in this example, the messaging device IJ
generates. receivers anddisplays massages to the subscriber
user-.'1‘hedesigo ofthemrssagingdevices n-tusttalre into
account important hardware lin1itation:s.s1teh as the need for
ntiniruurn power consumption. As illustrated. the messaging
devicellshmlldhehttsinemeardsizotoptovidethe
por1abIlily- required of “arty tiroe. anywhere" service. ‘Dre
power eonann-tption should be minimum, requirirtg infre-
quent battery change.

FIG. 9 shows It representative sclumatic of a pager 1]
having {our litnction hrutloosfilat the bottom serving as soft
keys. i.e. keys whose functions vary with the contexts and
two buttons 86 on the side. umd mainly for scrolling
ptlrpuotnt. The two-way pager includes a 5-lirtc LCD screen
88 in which the lop four lines are used for lord vthile the
bottom line shows current bindings for soil keys. The pager
contains oentputing Itardw_are.e.g.. a procemnr and memory
for user l|lIIt¢lfH:B'tItdtB and pager prrtlocol. A low power
general purpose mlcmpmcessor can be used for lite pager.
Mernoty should be adequate enough to contain these various
rnemages and associated data.

Asshowtt in I-‘LGS. 2 and 4. a base station ‘In tonninates
the air interface and a link layer protocol with the pager II.
It manages the air interface resources. Base stations ‘to can
be deployed as cellular base stations. packet radios or other
types of traosecivcotas required for any wireless messaging
and paging systems.

Referring now to the general overview of FIGS. «II and 5.
there now Fnllrtws ld£§.7.l'l.pLll.'tl) of the various servers
with the two-way wireless messaging system of the present
invention.
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A batch server lllll provides intelligence to base raatio
‘ii. A single batch server tlllt connects to one or more base
stations 76. and receives and aeltnotvledges messages from
the rnessrging device 11. It also receives messages destined
to a rnetatagirtg device, forwards them to the proper base 5
station 76 for delivery, and receives acknowledgements that
the messages-have been oorrealy received. The batch server
lllll may batch dorvnlinlt pages into groups for aehodutetl
dtrlivory to allow sleep mode operation ofpagers. In essence,
a batch server 109 acts as a point of llnnsfer between the to
wired (ttctworlr) and the wireless [subscriber and base
station} portions of the system 10. It is rcaponn‘bt_e for
relaying uplintt messages from subscriber devious (via base
station 'lfi)to the network aaddowrtlinlr messages from the
_network to subscriber devices (via base stations 16). is

A protocol srnrcutre that can be used for interactions
between the pager 1]., base station 1'6, and batch server [00
is shown in FIG. 6. The Message Layer Protocol (MLP) I01
is responsible for ensuring reliable message delivery
between the balebserver ‘tilt! and a messaging ttevioe. Each
MLP ltlzdata unit containsonc user-level message. At most
one message per messaging device may be outstanding at a
time. The sending‘ entity of a message maintains it retrans-
ntireioo timer {or the outstanding message, and retrartsrnits
the message until it receives an acknowledgement. 5
lkknowledgmenht are generated by Lbc receiving MLP‘
entity when a message is correctly received.

The Aidinlr Specific Convergence Sublayer (ASCS) 104
operats peer-to-peerbetwoen the batch server ltllll and the
ntessagirtgdevioe 1!. The ASCS 104 ‘ct responsible l.'m- :«u
segmenting ML? 101 data units into the appropriate airre for
t.t'a.tml‘.ti$ittn over the air interfaw. and re-amiemhting air
interface Erantes into ML!‘ data units at the receiver. ASCS
ill-_l patrnes only correctly received data units to an MLP: any
onrnrptori data units are silently discarded. The ASCS pro- 35
Ioenl specification in dependent on the air interface protocol.
and as a rcstllt. many dillerent r'\SCS's will exist.

"limo link layer protocol.s 106. 108 are illtlstrarntl. LINK!
ltln operates between the batch server tilt) and the base

.5-tatlorr 76. IJHK2 lllll nperata over the air interface and is an
specified by the particular air interface used in the system
to.

'I‘lrehigl1-levelsrruerure ofabatett serverisslrovwtr in I-16.
10. It maintains a number or data structures for its operation
such as a registered me-waging device table. which main- -tr
tairs a record for each messaging device currently being
served by the batch server. The record includes built infor-
mation about the ntwgiog device {i.e., last base station
visited) as well as trallic statistics (e.g., number ofuplinlu‘
dmvrtlinlr rrnssages frotrtflo a rnettsagirtg device). The wire- so
line (network) side '5 ir1tIit'al.er.l generally at I09. and the
wirelea (subscriber and base station} side is indicated
generally at 109a. _A rnrxtrd is created in the registered messaging device
lahle under two cirt'ttntsla,nrrest an ettplicit registration or an 55
implicit registration. An explicit registration in turn is per-
formed under two conditions: power up initialization or
cluster boundary crossing The former is a new registration
while the latter is a re-registration-1% m-regjsnation requires
the additional step oftteleting the state information ltept in no
the old batch servers. An implicit registration. on the other
hand. ooeurs when a base station receives a data massage
front a rnagirlg device not currently registered. This is
often the result of an active messaging device moving
between nails in a cluster, and than sending or receiving a or
message. The record is deleted when a power-down dereg-
isrratinn is received.

14
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Another data structure is Unacltnnwledged Message

Queues (UMOS) 116. which contain memagos that are to be
delivered on the downlink. They are logically organised on
a per messaging device basis.tbuugl1 the actual implemen-
tation may be on separate queues or a common
message The batch server lllll uses a stop-and-go
strategy in delivering the messages. ie.. it will not deliver a
new message to a messaging device it until the previous
message In the messaging device has been acknowledged
Thus. at any particular time. there is almost one outstanding
unacknowledged nitfiage.

When an aeltrtowledgenaent isreccived [torn a tnessagiug
device, the acltnowlefied message (it-... the message at the
head of the queue} is moved to the Aieknotrrledged Message
Queue (AMOS) 112. The acknowledgement is designed to
be short; it contains only a so called rcoeive butter index
(rbi). which is a locally unique (relative to the
pager) identifier. The rbi is used later to oonolale the reply
to the original message.

Another thta stnnzture is the Acknowledged Message
Queues 112. which contain rnessagett vvlrtrse delivery has
been aeltnnwledgetl by the destination massaging devious
and are currently awaititg their replies. ‘A reply contains an
rbi together with a reply code. The rbi is used to retrieve the
nrigirtal request; it serves e-atentially as a local mesnge id,
thus eliminating the need In rrenrl the system message id
nplinlt. The reply oode eneodts the desired tettpnn.-re, and its
In be expended by the replier’s user agent.

Generally, the length of these queues is small because
replies tend tofollnw the aettnowledgernerrls closely. in the
order of about 30 minutes. A pt-omdure oottld exist and be
implemented by one skillet] in the art to migrate the state
baelrlotbetttteragent ifaroplydoesnotoomcwithina
certain time limit. “thus. the r\M0s behave like a cache for
storing message information needed in processing a reply.

Depending on the air interface. the batch server 109 may
also be responsible For other tow-level taslts These include
the delivery oi packets using a mull icast operation. There are
two possible forms of rnttllieast delivery: 1) true and 2)
ad-hoe. in a true multicast. messaging devices belonging to
a multicast group share a single multieant address and
memages are delivered using the multicast address. in an
ad-hoe tnulticast. an address header rrtemage containing a
list of destination device ID’s is first son: to aim the
receiving messaging devious. This in then followed by the
actual body of the message.

Referring again to FIGS. 4 and 5. there is illustrated a
managing server II4. which enhances the modularity of the
system by coordinating activities of individual servers. The
messaging server 114 receives originating messages. coor-
dinates with other servers to determine their localiort and
format in which the message should be delivered, invokes
value-added services and finally routes the rrtessages to a
server vvlrich can deliver tlrtrrn. The rrtemagirtg server Ill-
functionality is required in all messaging systems and its
operation varies depending on the intelligence and value-
adtletl services available from the messaging system.

The distribution server 116 is resportsible for delivering
me$agr:s to their final destinations in the prqrer fnmrar. For
messages to be delivered to a witeleasdevioe suehas a pager
ll, the. distribution server I16 executes a direct paging
algorithm based on location information provided by a user
agent 11. For that are to be translator! into a
dillerenr format. the distribution server 115 males the mes-
sage to a translator. The distribution server iunctiotts are
basically required in the system 10. little system 10 doesnot
malte use of location infonnation. but floods the air inter-
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faces with messages to be delivered (trite hroatlcast). the
distribution server function is minirnttL _

The diflfihution server 116 works in conjunction with a
utter agent :2 lhat supplies location information. and matr-
agos user mobility in the
server 116 forwards any message to be delivered to the batch
server III} that was last known to have been serving the
messaging device, such as a pager 11 or other wireless
device. If the batch server llll sut:oessl't.tlty delivers the
message. the distrlhtttiott server 116 receives an acltn'owl- ,0
celgrrtcnl and the algorithm lerrninates. If the batch server
tinrcs-out, the distribution server 116 will forward the ores-
sage to all batch servers 100 which neighbor the original
target batch server.'|‘his increases the coverage area in which
the memagc delivery is attempted. The message is int sent .15
to the original hatch server on the soootxl delivery attempt.
If the message is still not delivered. the coverage area is
increased againmending to neighboring batch servers ill) of
the latest subset until the montage is delivered.

'I‘Itis.algot-itttm hnszaeveral benefits. First. no single hatch ,9server 100 is included twice in the search. Second. while the
tlistriirutiort server I16 performs clirecled paging on a chta-tor
area, the batch servers I'll} may execute a directed paging
algorithm a.mong- the base stations 1'6. witttin the cluster 1'8.
’l'hisd.ist.t-ibutedconlml a.IltrvvshaseslIIionsT6lohea<i!ed 35
to clusters without requiring the di'stt1“butioo server 116 to
change its directed paging algorithm search lists The
directed paging algorithms of the system ll} are desi gped to
reduce both the air and network trttific in the paging system
10 when compared to the flooding techniques employed by 3"
may paging systems in operation today. Many variations of
this basic algorithm are possible to those skilled in the art.

The transaction server 118 (FIGS. 4, 5 and 12) tracttrt the
I.ra.r:ts.actiorat between meaaging subscribers. This involves
correlating nressttges. replies. and aclntowledgrnents. The 3,
transaction server 118 supports several transaction types,
reports the status ofttansactinns when requested. and closes
transactions when complete. It supports one-In-one and
not:-lo-many transactions. For example. a strhscriber -10
(FIG. 2) may send a message to three endpoints and request 4;,
that it be only notified of the firs: response. In this case. the
transaction server 118 will open a transaction when the
message is sent. and close it when the first reply is received.
Any further replies will be discarded. ll’ a system does not
suppm1traocactions. the transaction server 118 is not a ,5
required element.

in the system of the present invention, the transaction
server 118 supports the following basic transaction types
which may be combined to Iorrn a more ‘enhanced set of
Lt-aosactiou services: so

1. All-reply
2. N-reply
3. Timer!-reply
The all-reply transaction remains open until a reply hm;

been received by every rnostsage recipient. The N-reply 55
tratataction rernaitts open until it reply has been received by
N message recipients. The tinted-reply tratsactiott rentairts
open until a user specified lime has expired. Once a trans-
action is closed, Further replies are not accepted and not
forwarded to the transaction originator. For examplc. in a on
tramaction in which only the first three replies are accepted
within live minutes. if either live minutes elapses. or three
replies art: received, the transaction is closed. 'l‘his is art
example of nombining the N-reply and Timed-reply trans-
action types. All transauin are subject to atvhich is used to close transactions that have not been
completed within a reasonable amount of time.
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Aschernalic diagram of one example ol’. the structure of

thetransactionserverisshotvn int-‘IG. tlhanotedbetnre.
the transntion server tlil supports three basic transaction-
types: all-reply. N-reply. and timed-1'e-piy.

As shown in FIG. 12, the tratrsnctirtn serverlras two levels
of hierarchy: a conversation manager 120 and a trartstaclion
manager 122.. The conversation manager 120 maintains a
simple two-state machine aseither open 134 or closed 126
(FIG. 1%). It‘ a trlrtsalztiotn is open, replies to Ihc original
rnemage are expected and accepted. If the transaction is
closed, no replies are accepted. The transaction manager 1.3
is responsible fior tracking the state or each recipient
involved in the transaaion, and thus deterntiite it‘ a trans:
acticnshould he closed. The transaction manager makes this
decision based on the number of replies that are being
accepted for a transaction. and the number of recipients 128
that have reached the dune state as shown t'.n FIG. 12h. When
the proper number of recipients are in the dune state, the
transaction manager infomts the conversation manager D0
to close the transaction.

Consider a simple transactions with three recipirtnla. 1116
transaction server receives an OPENTX (open transaction)
request from the trtetaaging server 114. and assigns a unique
transaction ID to the transaction. It then initiates a conver-
sation manager 120 to handle this requmt. The conversation
manager 129 is indexed by the transaction ID. The conver-
nation manager 120 transitions into its open state anti
initiates a transaction manager 122. The Irttttsaetioo manager
I22 creates three records. one for each recipient. to reliect
the recipient slates. 'I".hc records are indexed by the recipient
address. The initial states are the-states labeled by "sent".
signityiat-g that the message is beingacnt to all three recipi-ears.

The transaction server 118 also stores inlbnrtation con-
cemirtg the transaction type. For example. the Ir-ansaction
server 118 determines from the transaction type how many
replies tthntlld he accepted for the transactittrt. The transac-
tionservrtr alaosersa deadline timerhy whichtintc the
transaction rtrust be closed. lithe trartslctiort is not a tirned
transaction. a default system timer. typically on the order cl’
a day. is used. At this time. the traretaotion server 118 replies
to the messaging server with the transaction id.

As acltnovvletlgements and replies are--received from the
message recipients. the conversation manager :20 maintains
the transaction in its open state. The trrntsaction manager
122 mcdities the slate of each corresponding recipient. Art
acknowledgements are received for the replies. the transec-
rinn manager 122 will transition the appropriate recipients to
the dome state. Depending on the number of rcplfns ailrlwcd
for the transaction. the trarczaction server 116 delctrrtine.-t if
more replies should he accepted. When the reply limit is
reacherl. in. the required number of recipients have rttacltotl
the dune state. the transaction manager 1.32 instntcls the
conversation manager I10 In close the transaction. The
transaction manager [22 may also instruct Ibo conversation
manager 120 to close the transaction if the transaction time
has expired.

After this time, any replies received by the transaction
aerver I18 are rejected. The transaction server sets a record
timer. Until the timer expires. the state of the conversation
manager is frozen in the closed state, and recipient natesarc
irooett. During this time, the transaction server 118 may be
queried as to the state of the transaction. which the record
timer expires, the transaction server 118 deletes the conver-
sation trtanagtrr 120 and transaction managr 132 for the
transaction. Any queries to the transaction server 113 alter
this their will result in an invalid transaction JD message.
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A simple routine flow chart is shown in FIG. 12!: and
Illustrates manage traottnttirttticn and aclmowledgemeots. A
tnmage is sent 130 and acknowledgement rer.-cived l.32.A
reply is received from the recipient I34 and then the
sequence is done 136 when the aclmowledgernent is 5
received for a reply.

The two-way wireless messaging system Ill with the
present invention allows variote types of rncssages. Unlike
many existing paging and memaging systems which satppon
primarily static Ittofislgflfi, or require dictations. the present to
lttvelllltilll supports lifillilaic message types. 111:: design of
these message types is strongly influenced by the capability
cl’ the messaging device. For example, the tacit of a lacy-
board implies that free form messages are irrtpraericat.A1so.
as many ofttte advanced tuamras are prccemad locally by 15
the messaging device, the device must be sophisticated
enough to handle the processing logic.

The moat basic type of supported message is titted pre-
caorted messages. This is identical to what is currently
available under otte-way alpharrttnteric paging. A sirttp-le
extension of fixed pre-canned rnessayts is the so-called
richtexr messages. It adds text attributes. c.g.. bold face.
irtversc virlrto. etc.. to the plainteta of fixed prtt-cannetl
manages. Fitted pro-courted nwssagos suliur from a major
limitation. namely. they cannot be dynamically customized. 3.5
‘lb rrveroomc this. the present invention introduces three
types cl’ dynamic components: I.) optional components. 2)
selections and 3) pro-defined variables. Optional compo-
nents delineate message parts that can ht: rlyrtantically
includetl or excluded. A Selection pI‘€I1tit.|es a list of items .‘-tt
from which to choose. For ctrantple. a selection labeled
"‘tocaIion" may expand into the list oi’ choices: a) home. b)
otlice. or c) lab. The set oi‘ available selections are dclinorl
by the irtdividual subscribers. Pre-defined variables repre-
scrrt specific commonly used cntrimt that can be cttstonriated as
by a user. Typical examples of pre-delinetl variables are
time. phone number. etc. Dynamic components can be
ousted as ttcorled.

Tb flcilitato a reply, a message an include reply com-
ponents. A reply component embeds the desired replies. in
typically making toe of dynamic components ‘life: is useful

inapptications where the pomible replies are agmeduporr aprtori.
The most general message type ine1udest:t:tad.itiottalcont-

ponertts. A conditional component can be conditionally -ts
irtcltrdcd or excluded based on the train of previous
dynamic components. It can be used to eltttio multiple
ntemages together, thus elirrtinating the lttlllt-‘.lll'i|l' delay.
They are intended only for the most advanced messaging
applications. so

Doseviheti below is an example of I protocol flow for a
rttutticast nacsttage delivery with replies Focus ‘utdirectod on
the salient features of the system.

In the cttamplte, prmented in FIGS. 1‘ and 3. I. subscriber
Slllflaenclsarnessagetolhree recipie.nls.R‘l23G.R22.0Il. 55
and R3 (not shown). In this example. Ill last registered at
BS-Ill, 2.22 and isstill tzurmttly in BS-R I. 112 last registered
in BS-R21. 230, and has since moved to BS-R22. 112. R3
is currently ittltclive, i.e.. power oil‘. RI ZN receives the
nressage on its messaging device in the tire! delivery no
attempt. R2 104 receives messages on its messaging device
on the second delivery attempt. R3 requests that the message
be forwarded to a massage storage server for subsequent
retrieval. in the following. we illustrate the function of each
entity, the location management prucedtrrott of the system, as
and a direct paging algorithm. The interaction with indi-
vidual base stations is not included in this example. It is
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assumed that there is a one-to-one mapping between base
stations and batch servers for simplicity.

FIG. 7 shows a highly scbe_n1at:ic depiction of message
delivery procedures. The originator of the message, 5200.
transmits its mefiage into the notwori: throng]: its serving
hatch server. 35-8 268, via a PG2BS—l'-IEW rrr . This
PGES-NEW oonItI.i.ns the address ofS. to array of recipient
addresses, an array of reply—to-addresses, and the codul
message. In this example, the recipients listed are R1 101,
R2 204, and R3 206. and the reply-to-address is the address
oftlte message originator. S zoo. The message is coded by
indicating I ttaesartge number and any dynamic component
values. 135-5 208 receives the message. and generates an
aoltnowlcdgmont hack to S 200. BSZPG-ACK (shctwn by
the reversed mow), sigoiiying that the network has accepted
the rnemaga for delivery.

The batch server 103 Forwards the message to the toes-
saging server, MS 210, in a BS2MS-NEW message. In
atlcthioo to the information contained in the P6235-NEW
meaage. this message crtrttaitts a message identifier (mid).
which uniquely identifies this message throughout the aimllmt.

The messaging server 210 contacts the user agent of the
message originator. {M-S 212. with it MSEUA-NEW mes-
sage. UA-S 213 performs the message expansion tturction.
It errpantk the message body depending on the message
number and tiynamic ottntponenl values received and
exparrtls-any address aliases into the full system addresses.
UA-S 212 responds to the messaging server 210 with the
message body and the message type. i.,e., art ittdicatiott ifthis
massage requiresa reply. it it is part of a transaction. or if
it is a simple one-way page. In this example the rnwsage is
classified as a transaction in which replies from all recipients
are required. This information is sent in the UAZMS-NEW‘
message.

Av; this point, the messaging server 110 contacts the user
agenus of the message recipients to detennine the location of
theircorrespnoding messaging devices. the Iormttt in whidt
they wish to receive the message, and their status. It does
this by sending HDR messages to the user agents. The user
agents respond with the status and last ltnown location of the
messaging devices In this example. LIA-ill 214 responds
that the messaging device is active. and that its last known
location is 135-111. UA-R2 216 responds that the messaging
device is active. and that its tasr known location is BS-R21.
UA-I11 218 responds that its pager is oh‘. and that the
mt-gage should be forwarded to a message storage server.

The messaging server 210 receives these replies. and their
requests titttl the transaction server 220 open a transaction
for this message exchange via the OPENTX rummage. The
transaction server 220 opens the transaction, and returtas ta
transaction [D in the TXRSP message. The transaction [I]
urtiquely identifies this transaction throughout the oetwot'lr.
and furthcrronrn. identifies the transaction aorvcrzilll man-
aging this tratasatdion. The transaction ID is forwarded to the
user agent 212 of the ntressage originator (’TXUPDATE} so
that it may access the transaction record it’ It later receives
any queries as to the status of the trartsactiott.

The messaging server Zlll thert Iortvartls the full message
body, along with the list ofrecipienta. their desired message
formlta. and lastltnown locations to the diatnlaution server
221 (MSZDSL The distribution server 221. based on the
location information provided. and the desired Inrrnat-oi’ the
message. detenrrines how to deliver the message to the
recipients. It forwa.rds the message to Rt 102 via BSA}:
21!. and the message to R2 264 via BS-I111, 130 as
instructed by the location irtforntstion received. It forwards
the mettsagc for R3 to the massage storage server. M58 224.
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138-111 221 delivers the memtage to R1 191 (MSG). and
eventually ret:cives an acknowledgement {ACK}. The batch
BS-Ill 222 server forwards this atrtrrtowledgomttnt to the
distribution server 121. which fcrwardsthc acknowledge-
ment to the transaction server 2211. The lrarmclion server 5
230 updates its transaction record.

Liltewisc. In aeltnowledgemetd is received from the mes-
sage storage-server 224 on behalf of R3. This acknowledge-
ment is also forwarded to the distnhution server 221 and
transaction server 220. In addition. the distribution server in
221 updates IJA-R3 218. notifying it at‘ the retrieval ID by
\-vhirh the user may retrieve the message from storage at It
later time (UPDA'l"E). The retrieval ID is downloaded by
UA-R3 113 to IE! when R3 punters on.

The batch server BS-tut 230 does not receive an 15
acitatowledgemenl for R2 204, and tlterofore lirrts-orrt. It
generates tr negative acltntowledgernarrt to the distribution
Serwr 321 (N-AK). The distribtllittn server 231 executes the
directed paging algorithm in which it expands the message
delivery area to all batch servers nei
target. In this example. these are BS-R22 232 and 54123
234. BS-R21 232 successfully delivers the message and
receives the a Ill. The acknowledgement isforwarded to the distribution server 221 and tramaction
server 2.20. The distribution server 321 updates UA-R2 216
so that it may rellect the current location information ol'l12
204.11 a through this interaction between the diattribtttiott
server and newer agents that the approximate locatiooof the
wireless tncssaging devices is learned. and the direct paging
algorithm is executed.

Atthistimc.lhnn:tessay=htsbeendelivcredtou]l""
recipients. and the transaction is open.

FIG. 8 mvtoithe flow for the‘ reply to a message generated
above. At a high level. the reply How is symrrrctrical to the
manage origination flow. In this exattqlie. the recipient. It
Ztlllgcrteratos the reply (REPLY). which is received bybatctr
servtrr BS-It 2tlt2.Thc reply is again it ended merat_agc.witlt
an identifier to associate it with the original rrtemgc. Thu
batch server 242 caches infonnation about ntessages it
delivers [or a llnitr. time. It’ the reply is received by Iliebatclt
wvtt-r242 within that time period. it can determine the full
miemage ID, transaction: ID, and other lD's. front at local
identifier. ii the irtformation has been rctntwed from the
cache. or it’ the wireless-messaging device has moved to a
tlifierent batch server area before sending its reply. the batch
servcrztlz must fetch the information [mm the user agent-of
the tvirelom messaging device sending the reply.

As in the massage origioaliott case. the batch server
fotnvarthr the message to the messaging server 244 which
contacts the user agent of the tcplying device 146. The user ,0
agent 2-I-E expands the reply. and rctrrrna the rnessttge to [he
messaging server. The massaging server 244 then contacts
the transaction server 248 to notify it that a reply has been
generated. lithe transaction is still open. and more replies
art: still being accepted. the transaction server}!-8 instntras 55
the messaging server:-I4 to continue delivering the reply. 5
in tttisetrarrtpte. The remaining portion of the reply delivery
How '5 similar to the message delivery how: the user agent
2416 of the device receiving the reply is contacted to deter-
mine where to deliver the reply. and the reply issertr to the
tiisaributiorr server 250 For delivery.

When the aclntotvlodgcmcnt for the reply is received by
the dish-t‘tbtttiort servor250. it is forwarded to the transaction
server 2-18. 55

The two-way vrirclem messaging system with the present
lrrventirm can be used with more than the above-illustrated

17

418

gltiztoritg the original 343

61']

16
examples. For example. it is conducive for tfispaschiog
where a dispatcher may transmh a rnotsage to It group of
recipients in onto to amigo a task. For exarnplu. a mainte-
nance-supervisor can send a message to all shift workers it
an outage occurs. The n-tnmgt: recipients reqtontt upon
receiving the message indit.-ating their availability. '11tt:
supervisor may then assign a job to one or more mctnhetsof
the group.

Adtiitionatly. the two-way messaging system can he trsotl
as a calendar reminder senrice where reminders and alarms
are generated by a network-based calendar server with the
help of subscriber user agents. The messaging devices are
portable. and messages can be delivered to a pager, E-mail
and other mcssagingdevioe. The calendar can act somewhat
as an “alarm” and notify a user at any time ofschetlttled
appoitzrnaents. anniversaries and important -dates. Appoint-
mentscanbeentcred inrothecalendaraspannftlre I196!’
agent.

Additionally. the system can be used for emergency
signaling and sending a 5.0.8. message. In an rt-rnargancy
aignalirtg system. a person in dktress can send an 3.05.
message. "this naofiay: is routed to an cmotgutcy oomrnantti
center. The network rain indicate the location of the sender
of the message using a location-based service system. 111:
errtcrgency ettrnn-tattd center may send trtattsagcs to the
person in distress to perform an initial evaluation of their
condition through the use of query messages. for example.
messages such as “Are you r‘n_i1rred‘f". "Are you hleeding’t"'.
or "Carr you move?" my be sent with reply ct-toitres.
Answers collected front the initial evaluation can be

extremely tmeful in dispatchurg the proper emergency
response units.

Upon liniraiting dispatching (via a separate twoavay mcs~
sage rrtultitcast as described earlier). all att.'knr;tvvlodgrnen1
such as"Holp is coming“ or "Please mtrt-.1 the Eli. people at
the next block” can be relayed back to the person requesting
emergency help.

Depending on the subscriber's profile. a t'ol|ow-up.noti-
fication via two-way messaging cotdd be sent to the family
members of the subscriber.

This service takes advantage of the reliability.
bidirtectionality, I'.t‘l'lllll€fiSL. and transaction support of the
two-way messaging system.

Additionally. messages may he directed to snhscrilaers in
a certain locatiort. Forcxttmptt.-. if the trains in New York are
not running. allpeople in New York may be strut a message.
This servicr: is similar to urrrcrri simple paging services
except that it is location ttcpendertr.

Whilethcbestmodetorcarryingout theitrvcrrtion has
been described in detail. It-rose fairtltiar with the art which the
invention relates will recognize variotat alternative designs
and embodiments practicing the invention as defined by the
following claims.

That which is claimed is:
1. A twtnvay wireless rttossaging systetu, comprising:
a nressagirtg nctwotlt having a first user agent correspond.-

ing to a liter subscriber of e two-way wireless rr'twag-
irtg mrvice. wherein a lirsl page! of said first subscriber
receives rnmsagea from the messaging service along a
liter wireless communication channel that witclessly
ootrpleasaid messagingnctworltandsaidfirstpogcrof
said firs stthaorihcr.

said llrst pager including a plurality cl‘ rnmages stored
therein and corresponding message codes;
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firstnirintednoehetween said first pagnrrtnc|sa.idmes-
sttging network;

wherein Mid tirst wireless communication channel
-etruttsos said lirst air interface;

slid fins! utter agent including a plurality of messages
stored therein anti ocnnsponding nteaaage codes that
nreidenticai losaidmessegtessrtd nodcsinsuldlitst
pager, whcmin e prmdctorminnd Incmage stored in said
llrsa user agent is forwarded to a dcsirett destination in
response to an originating message code corresponding
to said predetermined message that is received [torn
said that pager of said first. subscriber along it second
wireless communication channel that wirnlessly
ccuplcssaitl messaging network and saitl first pnger of
said tlrst stlbttstrilnr,

wherein said second wireless commuaticatinn channel
women said firs! air interface;

a second user agent in said ntexaging network corru-
spnnding to a second subscriber of mid two-way wim-
lem messaging service and through which said prede-
termirtcd message is forwarded to said desired
destination:

a second pugor of said scmrul aubocribrrr receiving said
predetermined message from said second user agent
along in third tirireless communication channel that
wirelessly couplm said messaging netwodt and said
secoricl pager oi‘ said second subscriber;

a second air interface tlctwectt said second halter and said
messaging network;

wherein said third wireless communication channel
crosses said. second air interface;

said second user agent receiving it reply node from said
aecenrlpager otszidaecontlsuttscribcr indicating addi-
tional action;

wherein said reply code is rcoeived by said second user
agent from a fourth wirelefi ralmmunicatinn channel;

wherein said fourth wireless oonrmunication channel
er-nmes stir! second air interface.

2. The twowray messaging system according to claim 1,
wherein:

suit! uriginaling message code includes a nteesugu that is
expanded by said that user agent.

3. The twonlrsy messaging sysl.e_nt' according to claim 1.
wherein:

said lira! user agent includes a fixed portion where basic
mosarging fitnetiotls geaneric to all user agents are
irnpletttenied.

4. The twtt-way rnessttging system eccordlrtg to claim 1.
tttrhetciltt

slid final user agent includes an eincnsihle portion for
pcrfarnting specific tasks as desired by said lim. sub-
acriber.

5. The twtmrty messaging system according to claim 1.
wherein:

said firs: user agent inclull slated Iddremes correspond-
ing to a dmliultion alils in lhc originating mangecode.

6. The two-way messagingsystent aotoalingto claim 1.
wherein:

Said originating message code includes a modifier for
 '' the predetermined message that will he
lhrwanded to a desired location.

7'. ‘Die two-way messaging system according to claim 1.
wherein:

'6

M’

H]

18

419

18
said first user agent mairttains lncutinn information nfthe

finst pager ol’ the first subscriber.
8. The two-way messaging system according to claim 1.

wherein:

said messages stored within the Best user agent can be
updated and changed by the Etst subscriber.

9. The twoanray messaging system according to clsint 1.
wherein:

said messages stored within said first-user agent can be
updated anti changed front information lransntillcd by
the lion snhaei-iber along the second wireless nonzero»
nication channel.

10. The twomray messagingsystem according to claim 1.
wllfiltiin:

said Iirsl plmer inclutlm means for dhiplaying a simulated
lteybourrl such that messtyas can be input through the
simulated luryhottrd.

11. 111: two-way messaging system according to claim 1.
wherein:

messages stored with said first user agent can he urtdntetl
from tho firs! subscriber receives. '

12. The two-my Innfltagilagfiysiriln according to claim 1.
Whnrtrin:

said lira pager includes an inptlflautpu! port that can be
connected to in source of download inlorntstion such
I.h:Il'nctts:tg:sartdutidrBsat5canboduwnloadudloIiu:
Em pager.

13. The two-way ntemagitg system according to claim 1.
wherein:

messages stored said lirel user agent are updated
through said messaging network.

1-|.1‘he two-way messagilgsystctn according to claim 1.
wherein:

said flrsl user agent includes at least one group adrlress
corresponding to a plurality of destinations to which n
predetermined mcmtge will be forwarded.

15. Tile two-way memagingsystetn according to claim 1.
wherein: '

a rncssage forwarded by the first user agent to
destination includes a response [Into the recipient and
forwarded bank to lite first user agent for transmittal to
the firsl suliscriber along the titer wireless communi-
cation channel.

16. The two-way trvessnging system according to claim
15, wherein:

a rmporlse includes dynamic components that can be
customized by the recipient For fornrartlirtg bsclt to thelion subscr'i|:l-er.

17. The Nrtwway managing system according to claim 1.
wherein:

a message can be inn-rattled In a plurality ol"tlustioations
for multiple responses and the system is selective for
lransmitting only the tlesimd responses hack to said

first pager along the firs! wireless ootnmunicatinn chan-ne .

18. The two-my messagingsystcnt nocolding to claim 1.
wherein:

said lirst nser agent stores calendar 'int'orrnation and
delivers calendar reminders to said that subscrfiaer.

19. The twodway ntcssagingsystem sccorttting to claim 1.
further contprimhg:

a plurality olltaric stations throughwhich messages to and
from the tuwagiug network are received. and It hatch
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wrtrcr associated with :1 least one ofsaid phtralily ‘of
hast: stations for rccoiving and ttclmowlcdging nico-
slgcs and Etxwardingrncxagcs In-and fiorn lhr. mes-5-I-fllflfi network.

20. The twn~way- messaging system according to claim 5
I9, further cornprishtg:

‘a n1caa»g,t'ng sorvcrirt awociatim: with said firs! ttscr agcnt
for dctcttnining the location and format in which a
rrtcaagc slatmid he delivered.

21. The two-way messaging system according to claim 10
19. further comprising:

a distribuliort scrvcrworkiog in associtttion with said first
user ago-nt for routing messages to thcir linal t‘.l<?.8liIta-
tion based on dcstination infonnation rccc.'nrodI:t'otn the
first user agent.

22. The. two-way |'I1essIging.syslHll according to claim
[9, wttcrcin:

said nicssagingnccwot-Ir irtclttdnsa plurality ofuser agents
corresponding to rcapcctiw: subscribers For catch ttscr an
agent. whcrcin said sttbscrihnrs send and rncoivc nus-
ssgcs trctwccrt each other. and including a transaction
server for tracking nrocsagc transactions among the
stthscribcm.

23. A method for lwaamy massaging, comprising tho 5
steps of:

storing at plurality oi messages and cot-rcapondirtg mos-
sugc codes within at that pagcr.

storing a plurality of messages and corresponding mes-
sttgccodcs that an: identical to said ntcssagcsand codes 30
in said first pager within a lirst uscr agent on: two-way
nicssaging nctwork. tltt: ntcssstgutt corresponding totboacsclrctcdbyatlrststthacnhcrofrtwo-my
rnrssaains

transrnitting rt-tctmgrs Erorn said two-way messaging rtct- 35
work to said first pagcr of said firs: stthscrihcr along a
first wireless communication clunncl that wirclcasly
t.-ouplcs said two-way rncssaging network and said lira!
pngcr of said first subscriber.

wherein a first air interface separates said llrst pagtrr and ‘"7’
said massaging network;

wherein said fit-st wireless communication channel
c-tosses said Ettst air interface:

transtrtittlng an originating message code from staid fits!
page-r nfsaid firs! subscriber to said two-way messag-
ing nctworlt along a second wi.n:l¢ss- communication
clamor-L

expanding this originating ntnsaagc oodc ittto one cl’ said
plttrttlity ofmcmgcs that corresponds to said originat-
ing mcssagjc code within said lirst user agcnt in
response to rccciwing said origittating rncrsagc code
from said fitsl pager.

lonuattling said on: of said plltrllity of mcssagcs through
it second user agent in said Iwto-way rncsaging nc1- 55
work corresponding to a second sttt-.-scriber of said
two-way mcssagnngscrvicetnadcsixcddcstination
blood on tho cnntcnt of thc originating massage code.

wtteminmecondpagernfsnidsccund subccri>errcceiv-
ing said one of said plurality of rrtossrgcs front said 59
socond uscr agcnl along a third wireless contnrnnica-
tion channel.

wltcrcin a second air intcrfacc scpartttos said second pager
and said messaging rtclwntk;

transmitting it reply _
along a fourth trirclns communication channel to said
sccood uscr agcnl:
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wherein said fottnlt winters contrntnrication channel

crosses said second air interface.
24. A method according to claim 23, l't.1ttJr¢r comprising

the. step of:
displaying I sirnulatcd keyboard on said fi.l'S[ pager, and

including inputting the mmagos tttmttgtt the sinrtttntud
ltnybrtartl.

25. A method according to claim 23, further comprising
the step of:

updating the messages stnrcd witltirt said first user agent
from tr-coivcd mcssagcs.

26.A method acctmlittg to claim 23. ftitrlltcr cornptir.-ins
the stop of:

inIca1'ttIlion through an ifipmtoutput port for
updating tnarssgea and addresses in said Ilrst unet-
agent.

2?. A method according to claim 23. fttrthcr cornpritring
the. stop of:

updating Ila: lhst tmrragcot through information
from said first pager.

28. Amcthod according to claim 73. ftmhcr comprising
the step of:

updating the lltst uscragcnl tltrttttgll information rnceivctl
from the two-way nanssaging network.

19. A method according to claim 33, further comprising
the slop of:

expanding a destination alias in the nmsagccode to a list of destination addmsscs.
30. A method according to claim 23-, further comprising

thc step of:
massages having dynamic mttaisage compo.-

oertns that include optional cornponcrtts. user defined
soloctions. prcdnflncd variables and conditional oom-
pnoctus

31. A mcthotl according to claim 23, further comprising
tht-. step of:

determining and niahtlatniog within the first user agcnl
tho status or said tits: page: as either on or on‘ and
rlelhtcring mcssagcs accordingly.

32. Arncthnd according to claim 23. further comprising
thc stop oi’:

receiving any messages in a prcfctrotl dclivnry format as
cstahiisltcd hy said first user ogcnt.

33. A1'nctht1d according to claim 13, l'urI.hcr otimplising
the step at‘: finding messages in a preferred delivery Eonnal
as rslablishcd by said fits! user agent.

34.-.(\ method according to claim 2!, further comprising
the stop of:

filtering rncssagcs and replies to and front aid first pager
brand on prcdctcrrninnd criteria stnrcd within said dust
user agent.

35. A method according to claim 33, funhcr comprising
the step of:

forwarding rrmsrgcs and replies to said dcsircd destina-
tion batted on fomatding infonnaliortailorcd tttrithirt slid
Eimt user agent.

36. A method accctttling to claim 2!. furthcr comprising
the slcp of:

maintaining within that host user agent the status cl’ a_
n-tcsaagc from its origination to its dcslittltion.

31A rt'te_tbod according tn.cla.im' Z5, fnrtbcr comprising
Ihr. stop of:
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duwnluldiug IIIEEEIKGB wilhin said liisl us;-..r agum implumuniing basic messaging funcliuas wilhin said fltsl
k1s.aidfi1:stpagcni'hersai1iiir.si;:agoris11u*ncdan. usnra,g:nn!maregeuaricfornllusera.g:n|.s.

38. A main! according to claim 23. funhcr comprising 40. A melhnd according to claim 23, funhct mrupriaiug
"II 5'9? 05 the slap of:

accessing said firs: user agent for changing. adding and 5 pmgnmming In exlmsihlu pm-I nlsaid firs: user am: for
delalinginfflfllllliflfl Wlwfllfiuiiflfinfmmmflfiiflfilifi performing specific tasks :5 desimd by said flrsl subs
d¢"i°|!- acribw.

39. A mnlhnd according to claim 33. l‘u.nhar comprising
Hi: my DE «I 0 t 1: 0
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PERSONAL pscnvc, C0lVlMUN1CA’!'Il)NS_.
AND LOCATING srscram

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application relates to a copending application sub-
mitted by Craig A. Will entitled “Control of Miniature
Personal Digital Assistant Using Menu and Thumbwheel,” 19
Ser. No. 08l423,690, filed Apr. 18, 1995. The application
also relates to a copcnding application submitted by Craig A.
Will entitled "Wireless Personal Paging, Communications,
and locating System", Ser. No. 08I2t]|J.065, filed Feb. 22,
1994, now U.S. Pat. No. 5,479,403, issued Dec. 26, 1995.

FIELD OF THE INVENTION

This invention relates generally to electronic communi-
cation systems for sending signals selectively to portable
receivers that provide an indication or alarm to specific
individuals that is humanly perceptible, and further to sys-
tems that indicate the location of individuals. It relates to the

transmission of message data encoded as digital pulses
modulating a radio wave to portable receivers, and also
relates to the transmission of message data, identification,
and location information using digital pulses optically, par-
ticularly by infrared light, and acoustically, particularly by
ultrasound. The invention further relates to the indication of

incoming calls from a telephone PBX system and the
forwarding and transfer of such calls.

More specifically, the invention relates to a system for
communicating with individuals in a building using digitally
encoded radio in one direction and either infrared light or
ultrasound in the other, with users receiving paging indica-
tions and messages and being able to acknowledge and
respond to messages and to originate messages, with the
system also tracking t.he location of and providing commu-
nications to allow users to transfer incoming telephone calls
remotely.

BACKGROUND OF THE INVENTION

A frequent diflieulty in an otlice or similar environment is
communicating with a particular individual when they are
not in their oflice but still in the building. This results not
only in “telephone tag" where people continue back-and
forth attempts to return telephone calls, but also in its
physical analog where one person visits the oifiec ofanother,
only to find that person to be gone.

One solution to this problem has been the increasingly
widespread use of paging receivers, and such devices have
become more and more miniaturized. Devices have been

constructed, for example, that are the size of a credit card or
that are included as part of a watch. Such systems, however.
are typically one-way, transrnitting only a telephone number,
perhaps an additional short numeric code, or possibly a brief
alphanumeric message, and are designed for use outside a
building.

Within a building, there have been two general directions
that system designs have taken. One is the use of radio
paging systems within a building, which may be configured
to allow receipt ofelectronic mail messages or to allow users
to be notified that they have a call that they can then ask to
be transferred to a nearby extension. For example, the Hagl
invention (US. Pat. No. 5,151,930) transmits the fact of the
incoming call and the telephone extension of the calling

2

party by radio to a paging receiver, which indicates to the
user that the call has come in and displays the number. The
user then locates in telephone instrument and dials a code
identifying the user, resulting in the incoming call being
transferred to that instrument.

The other direction is the use of automatic personal
locating systems that determine where in a building an
individual is. and that can automatically route a telephone
call to the nearest extension. For example, the Ward inven-
tion (U.S. Pat. No. 3,439,320) describes a system that uses
ultrasonic sound (using a dilferent frequency for each per-
son) to track the location of individuals in a building so that
telephone calls may be routed to them. A number of varia-
tions exist using different media. Thus, the Shipley inven-
tions (US. Pat Nos. 4,601,064 and 5,062,151) track the
location of individuals that carry devices that repeatedly
transmit a digital identifying code via infrared light that is
then received by remote sensors installed in individual
rooms of a building, with a central computer that pulls the
remote sensors and determines the location of an individual.

Tlelephone calls can then. if desired, be automatically for-
warded to the individual by me PABX system. The indi-
vidual can, using a switch on the identification device, turn
otf the forwarding action at a given time if it would be
inconvenient.

These approaches have a number of drawbacks. One-way
radio paging signals can fall to deliver a messages if the user
is in an especially noisy environment, is in a “dead spot“
resulting from metal shielding or other interference, or goes
outside the range of the transmitter. While these diflicuttjes
can be prevented by repeating all transmissions multiple
times, this approach does not make elficient use of band-
width and can also result in considerable delay in receipt of
a. paging signal or message. One-way communication also
does not allow an originator to know whether a message has
in fact been received by a user and read, or allow the user
to respond. One-way systems that indicate to a user only that
a call has come in require the user to find a telephone and
dial suflicient digits to cause the call to be transferred, and
typically require the caller to be placed on hold during this
process, which may be annoying to the caller if the person
being paged does not respond or takes along time to do so.

Systems that automatically track the location of individu-
als and automatically transfer incoming telephone calls to
that location tend to be intrusive, because they necessarily
cause a transfer even in circumstances that might be inap-
propriate (such as transferring a. call to an individual who is
in an ofiice of someone he or she does not know well or who

is in a group meeting that might be disturbed).
The above difliculties are solved by the invention dis-

closed here (and related inventions) by its provision of both
(1) two-way communication and (2) automatic tracking of
the location of the individual. This combination allows

responses to be sent which are chosen from a set provided
with the original message, from a preprogrammcd set, or
composed by the user. Selection or composition of responses
is made easy by use of a tltumbwheel that allows display of
messages and responses and their choice by pressing a single
key (as is described in a copending application). The com-
munication and tracking system also makes possible the
transfer of incoming telephone calls remotely by means of
selection from a menu,

The present invention provides both two-way communi-
cation and tracking by making use of a hybrid communica-
tion system with radio used for transniitting data to the user,
and infrared light (or, in an alternative embodiment, ultra-

28
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sonic sound) used for receiving data Et'om the user. This
hybrid system makes effective use of the strengths of each
form of communication. Radio is used in one direction for

broad coverage, ease of implementation, and relative reli-
ability, while infrared light {or uluasound) is used in the
other direction (for acknowledgements. responses. original
messages, and location tracking) because of its low power
requirements, simplicity of design, small size of the neces-
sary electronics, low cost, and its ability to determine the
location of individuals (since infrared light and ultrasonic
sound do not pass through Walls). Radio is also desirable
because its use could allow the design of a paging receiver
that works both with conventional paging systems when
outside the building and, in addition, with the system
described here when inside the building. using the same
components.

The use of this hybrid mix of communication media
required the design of a communication protocol to [it the
characteristics of the two media. The radio medium is

characterized by good but not perfect reliability, and mod-
erate to substantial capacity, depending upon availability of
particular bands and whether the station is licensed or
unlicensed. The system is particularly applicable for use in
the recently allocated 1,900 Mhz band for personal commu-
nications services for unlicensed use in a building. The
infrared medium has somewhat limited capacity in this
context because of the need for data to be transmitted

repeatedly and because of the need to minimize drain on the
battery and to miltirrtize conflict with other nearby commu-
nication units. Ultrasound has a naturally low capacity
resulting from its susceptibility to interference from echoes
as the signal bounces oti walls, floor, and ceiling. Both
infrared. and, to a lesser extent, ultrasound, have somewhat
variable reliability as the user moves from one room to
another and as the unit changes position and orientation in
that environment. infrared and ultrasound, arc. of course,
desirable because they do not easily penetrate walls and
ceilings and thus allow reliable identification of the location
of the unit.

One example of the requirements for the protocol is
illustrated by the fact that unlike more conventional proto-
cols where data is transmitted and an acknowledgement
signal is expected immediately if the data has been conectly
received. with this protocol data must he sent without
waiting for immediate acknowledgement of previous pack-
ets, with data broken down into packets with assigned
sequence numbers and both data and acknowledgement
packets containing the appropriate numbers. This is neces-
sary because with a hybrid system, one direction can be
reliable at a time when the other is not, and vice-verse. Other
characteristics of the protocol include modifying the rate of
repeated transmissions from units and polling to and trans-
nussions from remote stations depending on the probability
of expected responses and the user of indicators to signal to
the user the status of the communication links, particularly
when communication is being impeded.

SUMMARY OF‘ THE INVENTION

The goal of the method and apparatus disclosed here is to
provide a communications system that can send paging
signals and brief messages to individuals within a building
or complex of buildings, accept and deliver responses to
these messages. and identify the location of individuals
within the building.

Individuals communicate with a central communications

station by means of arniniature communications unit carried

4

by the individual that is typically about the size of a credit
card and can be integrated into a wearable plastic corporate
identification badge. The communications unit displays
messages visually and can provide a visual andfor auditory
alarm indicating the receipt of a message. Users can view
messages and select or compose responses by means of a
dtumbwheel rotating cylinder and key. The unit consists of
a nticroprocessor, a memory, a radio antenna and receiver, a
speaker, a visual display, an infrared diode emitter, a thum-
bwheel and key, and visual and auditory indicators.

Communication from the central communications station

to each individual unit is carried out by i'rcqucncy-shifi-
keyed digital radio, with a single radio transmitter and
antenna typically used for a single building or building
complex. Communication from each unit to the central
communications station is carried out by a combination of
infrared light and wire or optical fiber. Remote communi-
cation stations that include an infrared light sensor are
installed in individual rooms of the building and along
conidors, and data is sent from the unit first to a remote
station by infrared and then forwarded to the central station
by wire or optical fiber.

The communications system is integrated into the tele-
phone and electronic mail systems typically found irt an
olfice environment. A message may be generated as a result
of a telephone ringing signal, the leaving of a voicemail
message, or the receipt of an electronic mail message (either
messages specifically intended to be sent to the remote unit
or messages directed to the user's normal electronic mail
address. the latter punicularly if the sender or topic of the
message matches a description provided by the user).

The system allows others (if desired by a user) to deter-
mine the current physical location of the user by sending an
appropriate "location query“ electronic mail message, with
the originator automatically receiving a return message
indicating the last known location of the user. The system
also allows information from the personal locating system to
control the forwarding of an incoming telephone call to an
appropriate extension.

While users can compose any response to a message or an
original message. the miniaturization of the communications
unit tends to make character entry laborious. and the system
is designed on the assumption that responses usually involve
the selection of prcprogrammed responses included in the
message, preprograrnmed responses that can be selected
from the memory of the unit, or very brief responses
composed letter by letter. Examples of possible responses
include “Message read and understood", “Will do", "Will
call you back in 5 minute ", "Will call you tomorrow", etc.
Responses are preferably selected or composed by means of
a thumbwheel and single key, which takes up little space.
The thurnbvt-heel and key interface is described in detail in
the copending application entitled “Control of Miniature
Personal Digital Assistant Using Menu and 'I‘humbwheel."

The system uses a communication protocol designed for
the special characteristics of a hybrid radio-infrared light
system. It is assumed that the radio link is usually highly
reliable, but that occasional errors and outages may occur
due to electromagnetic interference, metal shielding, or
movement of the user outside of the range of reception

Messages are transmitted or held at any given moment
depending upon the status of the communication unit and the
priority of the message. Units are in one of five stauts states:
(1) Receiving and Responding; (2) Not Receiving but
Responding; (3) Not Receiving or Responding; (4) Receiv-
ing but Not Responding; or (5) Not Responding, depending
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upon the conditions of the last response received from a unit.
Thus, for example, Ring messages (resulting from incoming
telephone calls) are not transmitted to a unit that is Not
Receiving or Responding (and thus likely out of the build-
ing), but if caller identification information is available for
the call, the message is stored so that the user is informed of
the call upon rctuming to the building.

Data transmitted both to and from the communications

unit is error checked. with correct receipt ensured by retrans-
mission. However, because the communications medium is
different [radio versus infiarcd light) in ditferent directions,
it is frequently the case that at any particular time. the
communications circuit is reliable in only one direction.
Instead of the usual Lransmission-aclrnowledge-or-tirneoub
retransmission protocol, data is sent in the form of short
packets, with each packet given a sequence number. Packets
continue to he sent even without aclcnowledgerncnt if there
is reason to believe that a unit may be receiving. Acknowl-
edgements are sent with the corresponding packet sequence
number when each packet has been received. If a.n acknowl-
edgement has not been received from a unit under conditions
that suggest that such an aclcnowledgemcnt would have been
rcccivcd if the original packet had been received correctly,
that packet is retransmitted. Acknowledgements are them-
selves acknowledged by a packet sent to the unit via radio
that results in reducing the amount of data the unit must
repeatedly transmit, and consequently reducing the possi-
bility of conflict due to overlapping transrnissions between
different units near the same remote station. and reducing
battery drain. Units autonomously and repeatedly transmit
an identification signal via infrared together with any
acknowledgements or input data that may be queued, with
intervals between transmissions varying to reduce conflict
between units.

If a user has iriitiared a response or original message but
it has not been successfully transmitted from the unit. the
unit indicates this by turning on a "Communications
Trouble“ indicator to indicate that the infrared signal is not
being received. so that the user can change the position or
orientation of the unit to reestablish contact. The indicator is

similarly turned on if packet sequence numbers indicate that
a. message should have been received but has not so that the
central station can more quickly become aware of this and
retransmit it.

An alternative embodiment of the system uses ultrasound
rather than infrared light as the communications medium for
sending data from the communications unit to the remote
station.

In a second alternative embodiment, data is not transmit-
ted autonomously from the communication unit. but ill
response to a poll received via radio.

BRIEF DESCRIPTION OF THE DRAWEVIGS

FIG. 1 shows a block diagram of the hardware for the
communications system. showing the central communica-
tions station. PABX system. electronic mail server. radio
transnntter. some of the remote receiving stations. and one
of the communication units carried by users.

FIG. 2 shows the configuration of infrared detectors and
associated remote communications stations in diifcrent

rooms of a building and along a corridor, with each detector
and station shown as a circle.

FIG. 3 is a block diagram that shows the hardware
architecture of the communications unit.

6

FIG. 4 shows a front view of the physical layout of the
remote communications unit

FIG. 5 is a rear view of the unit. showing an additional
infrared emitter optional corporate and employee identifi-
cation information and a clip for attaching the unit to the
user‘s clothing.

FIG. 6 is a side View of the unit. showing the infrared
emitters (or ultrasonic transducers) liquid crystal display and
clip.

FIG. '3' shows the format of a message sent to the
communications unit and how it is broken down into packets
for transmission.

FIG. 8 shows the fomtat of a Data packet.

FIG. 9 shows the format of an Input Acknowledgement
Packet.

FIG. II] shows the format of an "AclcAclt" or "acknowl-

edgement of an acknowledgement" packet.
FIG. 11 shows the fennel of a Confirm Data packet.
FIG. 12 shows the format of packets sent from the

communicalsions unit to one or more remote stations via

infrared light
FIG. 13 shows the format for a Poll packet that is sent

from the central communications station over a wire or

optical fiber link to all remote communications stations.
FIG. 14 shows the formats of a packet sent from a remote

station via the wire or optical fiber circuit in response to a.
poll.

FIG. 15 shows the format of message text sent from the
Central Station to a Communications Unit. including por-
ticutarly the responses that can be selected to that message.

FIG. 16 shows the format of a message defining prepro-
grarnrncd responses. messages, and email addresses.

FIG. 17 shows a flowchart of the software architecture for
the central communications station.

FIG. 18 shows a flowchart of the software module in the

central communications station that processes incoming
electronic mail messages.

FIG. 19 shows a flowchart of the first part of the com-
munications software for the central station that processes
packets received from the remote station.

FIG. 20 shows a flowchart of part of the communications
software for the central station that processes the pa.rt of
packets from the remote station that contain input data.

FIG. 21 shows a flowchart of the part of the communi-
cations software for the central station that selects and sends

Data and other nonpoll packets to communications units via
radio.

FIG. 22 shows a flowchart of the real—t.irne clock interrupt
module.

FIG. 23 shows the format of the Unit Status List.

FIG. 24 shows the Message In Unit Queue. which holds
messages to be sent to units.

FIG. 2.5 shows the data structure of the Packet to Unit

Queues, including Queues A. B, C, D, E, F. and G.
FIG. 26 shows the data structure ofPoll Qucucs A, B, and

C

FIG. 27 shows the data structures for the Email Incoming
Message Queue, the Email Incoming Message Archive, and
the Email Outgoing Message Queue.

FIG. 28 shows the data stmcturcs for the maps between
email addresses and unit IDs and channels.

FIG. 29 shows the data structure for the Input Data from
Unit Queue. which holds packets received from a commu-
nications unit.

30
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FIG. 3-0 shows the data structures that hold the prepro-
gartnned responses, messages, and email addresses.

FIG. 31 shows the data structures for the Time Event

Queue.
FIG. 32 shows the layout of the lamps, display and cursor.

key. and thurnbwheel on the front side of the remote unit.
FIG. 33 shows a variety of displays illustrating different

situations and the interface presented in each situatiott
FIG. 3-! shows a flowchart of the architecture of the

software for the communications unit.

FIG. 35 shows a flowchart of the part of the software
module in the communications unit devoted to processing
incoming packets that have been received by the unit via
radio.

FIG. 36 shows a flowchart of the part of the software in
the communications unit that processes displayablc incom-
ing Data packets that have been received.

‘FIG. 37 shows a flowchart of the first part of the clock
interrupt software for the microprocessor in the communi-
cations unit.

FIG. 38 shows a flowchart of the last part of the cloclr
interrupt software for the microprocessor in the communi-
cations unit.

FIG. 39 shows the data structure for the incomplete
Message Packet Map.

FIG. 40 shows die data structure for the Packets Unas-

signed to Messages List, used in the software iii the com-
munications unit.

FIG. 4] shows the data structures for the Packet Text List.

FIG. 42 shows the data structure for the Display Memory
and the associated Display Window.

FIG. 43 shows the data structures for the Input Data
Queue. Packet Acknowledge Queue, and Unit Transmission
Bufier.

FIG. 44 shows a flowchart of the software for the micro-

processor in the remote contruunicalions station.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. I shows a block diagram of the hardware for the
communications system. showing the central communica-
tions statiou, PABX system, electronic mail server. radio
transmitter. some of the remote receiving stations. and one
of the communication units carried by users.

The central communications station 3, which consists of
s lo-bit microprocessor. memory. a 1 khz real-time clock,
and appropriate communication interfaces. transmits mes-
sages in the form of digital bitslrcarns by means of the
frequency-shiit-keyed radio transmitter 4 and antenna 5. A
message is received by cornmtlnications unit 6, which
decodes it. enters the messages into its internal memory. and
displays the message visually and toms on visual indicators
andfor auditory alarrrts, as appropriate. The unit will also
generate an acknowledgement for each message that is sent
to the central station.

Each communications unit 6 transtrtits an identification

code in the form of digitally encoded infrared light. which
is received and stored by one or more remote stations 7, 8,
and 9 receiving it. Other data. such as acknowledgements of
received messages, responses. or original messages are also
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included with the identification signal when available. The as
central station periodically polls, by means of a two—way
wire or optical fiber communication circuit, each remote

station and receives in return the identification code and any
additional data that the station has received from one or
more communication units. Each remote station consists of

one or more photodiode infrared detectors. an analog-to-
digital converter. a microprocessor, memory, and serial
communications interfaces.

The two primary sources of messages are the electronic
mail network and incoming telephone calls. An incoming
eleciiottic mail message is transmitted by a remote work-
station through an electronic mail server 1 and to the central
communications station 3. which transmits the message via
radio 4 to the appropriate communications unit fi. The user
can, if desired. choose a response that will be transmitted
back to the originator of the message.

An incoming call to the user's extension enters the PABX
system control 2. with the call indication, extension number
called, calling number and any further identification of
caller. if available, passed to the central communications
station 3 and then transmitted by radio 4 to the communi-
cations unit 6.

The user may select a response, which is passed by
infrared light to a remote station 7 (with a code added to
identify the remote station), with the response sent to the
central communications station 3 and then to the PABX
control 2, which can. if desired. initiate a call transfer, either
to a receptionist, to a voicemail system. to the extension
where the user is located. or to another extension.

(In an alternative embodiment. ultrasound is used instead
of infrared light for communication from the communica-
tions unit 6 to the remote stations 7. 8. and 9. In this case
each remote station has an ultrasonic microphone and appro-
priate signal processing hardware instead of a photodiode
infrared detector. In the remainder of this application. ref-
erences to "infrared light" can generally be interpreted as
meaning “infrared light or, in an alternative ornbodirnettt.
ultrasound")

FIG. 2 shows the configuration of infrared detectors and
associated remote communications stations in difl°erent

rooms of a building and along a corridor. with each detector
and station shown as a circle. Station 15, for example, is
installed in an oflice. while station 16 is installed in a
corridor. Infrared detectors may be mounted on walls or on
the ceiling, and more than one detector may be used in a
given room to provide more reliable coverage.

FIG. 3 is a block diagram that shows the hardware
architecture of the communications unit.

All of the integrated circuits in the comrrtunications unit
are especially mirtiature. lightweight. and have low power
consumption. The radio signal broadcast from the central
communications station is picked up by the antenna 21 and
passed to the radio receiver 22 and to the £requency—-shirt-
kcycd detector 23. The radio signal has a frequency of
approximately 1.900 Mhz. using the band recently assigned
for unlicensed use in buildings for personal communications
services. (Until this band becomes fully available more
conventional bands can be used). The output of tho FSK
detector is applied to a shift register and associated logic 24
which converts the 4800 bitfsecond bit serial data to S-bit

parallel form before providing it to the I'l'llC!‘DpI‘OCB5Sl31' 25,
generating an interrupt when each character is received.

The microprocessor itself 25 is a 3-bit processor. A
Colpitts crystal oscillator 26 operating at 3.93:! Mb: pro-
vides a real-time clock signal directly to the microprocessor
at this frequency and also to frequency dividing counters 21
that provide a 76.3 lchz (16 times the 4300 bit/second bit
rate} clock signal to the asynchronous character receiver
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(shift register) 24. a 38.4 khz clock signal to an asynchro-
nous character transmitter 28, and a 1.2 lthz clock signal to
the microprocessor for use as a clock generating an interrupt
for use with timing of the thumbwhcel position encoder and
auditory and visual indicators. The thumbwheel position is
sampled 18.75 times per second. (A different clock fre-
quency is provided for the transmitter 28 in the case of
ultrasonic transmission).

Associated with the microprocessor is a programmable
read only memory (PROM) 30 with 4K bytes of storage, and
a random access memory (RAM) 29 with SIC bytes of
storage. The FROM contains the program for the micropro-
cessor while the RAM contains messages after conversion to
digital codes, information extracted from the messages for
display to the user, and other information.

Software in the microprocessor extracts information to be
displayed, which is placed into a memory and causes char-
acters to be displayed on the liquid crystal display 31. The
display also includes indicators indicating that a message is
available and its priority. Lamps 38 and 39 also indicate
when there is a Ring or Urgent message or indicate the status
of the communications circuit. In addition. an auditory bit.
audio amplifier, and speaker 37 can provide an auditory
alarm. A thumbwhccl 32 allows theme: to display messages
and responses that are stored in memory. The tbumbwheel is
sampled by an encoder 33 that sends a 10-bit representation
of its position to the ruieroprocessor.A user may also press
the control key 34 to send a response to a message, to
transmit a message, to select a command, or to delete a
message.

Data from the communications unit is sent at a rate of

38,400 bits per second, with the microprocessor sending
each B-hit character to the asynchronous transntitter 28.
which sends each bit to a driver 35 and to an infrared emitter

diode 36. {More than one emitter may be used to provide
coverage in dificrcrtt directions). (In die alternative embodi-
ment using ultrasound, the driver and infrared light emitter
is replaced by an ultrasonic frequency synthesizer, pulse
encoder, amplifier, and ultrasonic transducer.)

When an auditory signal is desired to alert the user, the
microprocessor produces it by toggling an Auditory Output
Bit at an auditory signal rate that is amplified by an opera-
tional amplifier and speaker 3'7.

FIG. 4 shows a. front view of the physical layout of the
remote communications unit. At the very top left are infrared
diode emitters 49, and 41 (replaced by one or two ultrasonic
transducers in the alternative embodiment using ultrasound).
Lamp 42 at the top indicates when a King or Urgent message
has been received, with the lamp flashing at a rate of two
flashes per second indicating ailing and the lamp flashing at
a rate of one flash every two seconds for 20 seconds. then
turning solid. indicating an Urgent message. At the far right
is the Comrrtunications lamp 43, which indicates the status
of the communications circuits. If the lamp is turned on for
any significant period of time. it indicates trouble. If a user
has sent input data (i.e., responded to a message) but has not
received an acknowledgement of it, the lamp is solidly on.
Ifthe unit has failed to receive data and no response from the
unit has been received recently. the lamp is also turned on.
In contrast, a momentary flicker (150 m3] of the lamp
indicates a successful transmission from the uniL Just below

is the liquid crystal display 44. with a mark at the center left
of the display that serves as a cursor 45 indicating the
response being selected or the message being deleted. Below
the display is an optional identification photo 46, included
when the communications unit is incorporated into a cor-
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porate identification badge. At the bottom left is a speaker 47
capable of emitting sounds in the sonic range to server as an
auditory alarm. At the bottom center is a key 48 used for
deleting messages, for sending a response that has been
selected, for executing preprogramrned commands, and for
making other selections depending upon the context. At the
bottom right is a thurnbwheel—a small cylinder 49 that can
be rotated either up or down by the user's thumb that is used
to control the display of messages. responses. and other
information.

FIG. 5 is a rear view of the unit. showing an additional
infrared emitter 51. optional corporate and employee iden—
tificatiou information 52 and a clip 53 for attaching the unit
to the user’s clotlring. An access plate 54 for replacing the
battery is also shown.

FIG. 6 is a side view of the unit. showing the infrared
emitters (or ultrasonic transducers) S1, 40, and 41. liquid
crystal display 44. and clip 53.

FIG. 7 shows the format of a message sent to the
communications unit and how it is broken down into packets
for transmission. The upper part of the figure shows the
message text. which begins with an STX 71. followed by a
7-bit channel number 72 (assigned when the first packet in
the message is placed in the queue for transrnission), the
actual text of the message 73. ending with an EOM '74.

The message text may include special characters desig~
nating specific situations, such as the receipt of a Fair,
voicemail message, or Print job, that causes indicators in the
communications unit to be displayed. Ifthe entire message
stored in the Email Incoming Message Archive is not
contained in the message, an ASCIIETB character just
before the EOM indicates this.

The message text is broken up into from 1 to 8 packets,
depending upon the length of the message, with the example
shown a message with 3 packets. Each packet can hold a
maxirnum of 42 data characters. The bottom part of the
figure shows how the message text 73 is divided up and
placed into packets 75, 76, and 77, with header and error
check information added to the beginning and end of each
packet.

FIGS. 8-11 show the data formats associated with the

transmission of data in packets from the central communi-
cations station to the cernmunieation units and in the return
direction.

FIG. 8 shows the format of a Data packet. The packet
begins with an ASCII start-of-header (S01-I) character 78,
with the higher order bit (which is sent last) set to 0. All data
in the figures showing packet formats show 7-bit characters
for simplicity: however, each character transmitted is actu-
ally S bits in length (plus start bit and stop bit for a total of
10 bits). The 8th (higher order) bit is set to 1 except in two
cases: An SOH character and an ASCJJ end-of-transmission

(EOT) character. The character following the S01-I character
in tire Data packet contains 2 bits designating the packet type
79 (00 if Data, 01 if Input Data Acknowledgement, 10 if
Ac}-:Aclr. and 11 if Not Responding). Two following bits in
the character are used to indicate the priority of the packet
80 (Ring, Urgent, High, or Normal). The remaining 3 bits of
this character and the 7 bits of the following character
contain a. 10-bit identification field 81 designating the com-
rnunications unit. The two characters following that 82
contain a 14-bit Packet Sequence Number [7 bits in each
character), followed by from I to 42 data characters 83, a
1-bit cyclic redundancy check [C.RC) 34, and an HOT 85.
The firsl 2 bits of the Packet Sequence Number are the same
as the packet priority. A data packet thus has a total of from
8 to 49 characters.
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FIG. 9 shows the format of an Input Acknowledgement
Packet. This packet is received by the unit via radio. There
are two forms of this packet: lnputfitcl: and Urtitfitck. An
InputAck acknowledges an Input Data packet sent by the
unit. A Unimck acknowledges the ID sent by the unit if
input data is not sent. The packet begins with an SOH
character 87, with the following character consisting of the
following fields: A 2-bit field indicating the packet type 88
(Data, Input Data Acknowledge. AckAclt. or Not Respond-
ing), a bit 89 indicating whether this is an InputAt:k or
UnitAck, an unused bit 90, and 3 bits 91 for the upper 3 bits
of a 10-bit identification field designating the communica-
tions unit. The following character contains the remaining 7
bits 92 of the unit ID. and the character following that 93 a
7-bit Input Packet Number, a packet sequence number for
the input data packet that is being acknowledged. The
character after that 94 is a CRC and the character following
that is an EDT 95.

FIG. 10 shows the fonnat of an "AckAclt" or "acknowl-
edgement of an acknowledgement" packet. This packet is
received by the unit via radio, and its purpose is to cause the
termination of repeated translnissions oi‘ acknowledgements
from the communications unit. The packet begins with an
501-! character W, with the following character consisting of
the following fields: A 2-bit field indicating the packet type
98 (Data, Input Data Acknowledge, or AcltAt:k), 2 unused
bits 99, and 3 bits 100 for the upper 3 bits of a 10-bit
identification field designating the communications unit.
The following character contains the remaining 7' bits 101 of
the unit ID, and the two characters following that 102 and
103 a 14-bit Packet Sequence Number for the data packet for
which an acknowledgement has been received. The charac-
ter after that is a CRC 104 and the character following that
105 is an EOT.

FIG. 11 shows the format of a Confirm Data packet. This
packet is sent via radio to the communications unit at
frequent intervals to confirrn that all Dara packets sent
(except Ring packets) have been received by the unit. The
packet begins with an S01-I character 106, with the follow-
ing character consisting of the following fields: A 2-bit field
indicating the packet type 10'! (ll if Confirm Data), 2
unused bits 108, and 3 bits for the upper 3 bits of a 10-bit
ID field 109 designating the communications unit. The
following character contains the remaining 7 bits of the unit
ID. The following two characters contain the last packet
sequence number transmitted for the Urgent priority 110, the
next two the same for the High priority 111. and the next two
the same for the Normal priority 112. The following char-
acter 113 contains the time since a response has been
received by the unit, in tenths of a second. The character
following that 114 contains a CRC. and the final character
115 an EDT.

(in an alternative embodiment in which transmission from
the communications unit is initiated in response to a poll
from the central station rather than autonomously, a new
type of packet, the Unit Poll packet, is defined. This packet
uses essentially the same format as the Confirm Data packet
used in FIG. 11. In this case, both Confirm Data and Unit

Poll packets have a Packet Type of 1.1 as identified in field
109. However. bits from field 110 unused in the primary
embodiment are used to designate whether the packet is a
Confirm Data or a Unit Poll packet, with 00 indicating a
Confirm Dara packet and 01 indicating a Unit Poll packet.)

FIG. 12 shows the format of packets sent from the
communications unit to one or more remote stations via

infrared light.
The top diagram in the figure shows the general structure

of die packet, including an SDH character 116, a 3-character
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header/ID sequence 11')‘, an acknowledge sequence 118 of l
or 2 characters, input data 119 of 3 to 32 characters, a CRC
character 120 and an EDT chmacter 121. The acknowledge
sequence and input data sequence are optional, as indicated
by the bits set in the header/ID sequence.

The diagram just below shows details of the headerlll)
sequence. The first character consists ofthe following fields:
A 2-bit field 122 indicating the acknowledgement type (00
indicates that no acknowledgement is being transmitted, 10
indicates that a single packet is being acknowledged, while
11 indicates that more than one packet, in a continuous
sequence, is being acknowledged), a 1-bit field 123 indicat-
ing whether or not input data is being transmitted, 1 hit that
is unused 124, and 3 bits of the 10-bit unit1'D code 125. The
second character consists of a single 7-bit field with the
remaining '? bits of the ID code. The third character contains
a 7-bit field 126 containing a number representing the
calculated reliability of the radio transmission being
received by the unit.

The two diagrams below the headen'ID sequence show the
two alternative formats for sending an acknowledgement of
a data packet received by the unit. In one format 128 asinglc
data packet is acknowledged (with a two-character sequence
containing the 14-bit packet sequence number of the data
packet). In the other format a continuous sequence of
packets is acknowledged, with the first two characters con-
taining thc 14-bit packet sequence numbers 129 of the
beginning packet being aclmowledged anda 7-bit field in the
third character 130 containing the length of the sequence
being acknowledged.

The next diagram shows the format of an input data
sequence, including a 7-bit Input Packet Number 131 in the
firs: character of the input data packet, a 7-bit channel
number 132 referring to the original packet that this is a
response to (with the number set to 0 if this is an original
message and 1 if a response to a message from the PABX
control) and 1-20 characters of data 133.

A specific form of the Input Data Sequence 131, 132, and
133 includes as data only a single ASCII DEL character,
indicating that the user has deleted the message referred to
by the channel number and that the channel number should
be deassigned and the message deleted from the Email
Incoming Message Archive. Another form has two DEL
characters in succession, indicating an Undclete—Lha1 is the
previous Delete command is to be reversed.

The next two sequences show the input data formats.
There are two formats, a two-character compressed fixed
length sequence, and a variable length sequence. The two-
character sequence consists of an ASCII character 136
indicating the type of code, followed by a 7-bit character 13’?
indicating the particular code. 'I'hcASClJ characters used for
indicating code type are ENQ, BEL. BS, HT, and VT.

If the type character 136 is an ENQ, this is a Response
Code. If the 7-bit code that follows 137 is from 0 to 19. the
response indicates one of the responses (with O referring to
the first response, I to the second. etc.) included with the
message sent to the unit. If the code 137 is from 21 to 127,
the response indicates one of the prcprogramnied responses
in the Preprograrnrned Response List. If t.hc code is 20, it
indicates that the user has selected the *MORE.* response to
obtain more of the email message. {The Preprogtamrncd
Response List, Preprogranimed Message List, and Prepro-
gramrned Email Address List are contained in data structures
in both the Central Station and Communications Unit.) Ifthc
type character 136 is a BEL, this is a response but using one
of the preprogramrncd messages in the Prcprogrammed
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Message List, as indicated by the code 0-127. If the type
character is an HT. this is a command code, with the code as
indicated by the code character 0-127 and retrieved from a
hard-coded Command List. If the type character is a VT, this
is an Email Address code. with the code as indicated by the
code character 0-127 and retrieved from the Ptepro-
grarnmcd Email Address List. Multiple addresses can be
used by providing additional character sequences. Ifthe type
character is a. BS. this is an original message. with the
message as indicated by the code 0-127 and retrieved from
the Prcprogrammed Message List. The message will be sent
to the email address sent in the same or previous transmis-
sion. of input data.

If the type character is a FF. S0, or SI. this is a variable-
lcngth (uncompressed) sequence, which consists of a type
character 133. I to 30 characters of text 139, followed by an
ETX character 140. An FF indicates at composed response,
80 a composed message, and SI 51 composed Email Address.
Multiple email addresses can be used by using additional
character sequences.

FIG. 13 shows the format for a Poll packet that is sent
from the central communications station over a win: or

optical fiber link to all remote communications stations. The
Poll packet is 5 cha.racters in length. and includes an SOH
character 151. a 4-bit unused field 152, the 10-bit address of
the remote station ID 153 (diiferent than the ID of the
communication units}. with 3 bits in one character and 7 in
the other. a 7-bit CRC character 154 and an EDT character
155.

FIG. 14 shows the formats of a packet sent from a. remote
station via the wire or optical communications circuit in
response to a poll.

The top two diagrams show the two possible forms of the
packet. One is a single NAK character 161, indicating that
the station has not received any signals from any unit for a
timeout period (the last 4096 seconds. somewhat more than
an hour). The other begins with an SOP-I character 162 and
has a subpacket for each unit that it has received a signal for
within the timeout period (two are shown in the FIG., 163
and 164), El CRC character 165, and an BOT 166.

Each subpacltet consists of the fields shown: A 2-character
I-leaderIlD sequence 171, a 2-character elapsed time
sequence 172. and ACK sequence of l or 2 characters 173.
Input Data of 3 to 22 characters 174. a Signal Reliability
field 175 7 bits in length (from the same field in the Header
ID sequence from the unit). a Signal Amplitude field 176
(indicating the amplitude of the infrared signal as received
from the unit at the remote station), and an ETX character
177.

The I-{eader!ID sequence consists of a 2-bit Acit Type field
178 (00 if no acknowledgement transmitted. 01 if a single
packet is being acknowledged. 10 if a sequence of packets
is being acknowledged). a 1-bit field indicating whether
input data is being transmitted 179, 1 bit that is unused 180,
and 3 bits of the 10-bit Unit ID code 181. The second

character consists of a single 7-bit field with the remaining
7 bits of the ID code.

The Elapsed Time sequence consists of 2 characters 182
and 183, with each character holding 7 bits of a 14-bit. code
representing the elapsed time in seconds (0-4095} since the
remote station has received a packet from at given commu-
nications unit.

The ACK and Input Data sequences are formatted as
shown in FIG. 12.

FIG. 15 shows the format of message text sent Erom the
Central Station to a Communications Unit, including par-
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ticularly the responses that can be selected to that message.
The message text 191 is followed by an ETX character 192,
then the first response 1%. with successive responses 195
and 197 separated by ETX characters 194 and 196, and with
the final response followed by an EOM character 198. Note
that there is a maximum of 20 responses for any message.
The message text, and particularly. responses are forruatted
with newline characters terminating each physical line.
should the text or response exceed the capacity of a single
line. An ETX character tennirtates a response or message
text and also terminates the physical line. If there are no
responses. the message is terminated by an EOM. [A new-
line character is an ASCII carriage return.)

FIG. 16 shows the format of a message defining prepro-
grammed responses, messages. and email addresses. This
data is sent from the central station to the communications

unit to define tbe prcprograrmned responses, messages. and
email addresses that can be selected by the user. The
definition character 201 is an ASCII ENQ, BS, or VT.
depending upon whether a set of responses. messages, or
email addresses are being defined, respectively. Following
that are the separate responses 202. 2204, and 206. separated
by an ETX character 203 and 105. and terminated by an
EOM character 20')’. As above. responses are formatted with
newline characters terminating each physical line. should
the response or message exceed the capacity of a single line.
An ETX or EOM character terminates a response or mes-
sage and also terminates the physical line.

FIG. 17 shows a ilowchan of the software archilcchlre for
the central communications station. Software is divided into

a number of different modules, of four difierent types: (1)
PABX modules for processing messages to and from the
PABX related to telephone calls; (2) Email modules for
processing messages received via the electronic mail system
or sent through that system; (3) Communications modules
for handling the transmission of data to the communication
units via radio and for handling communication with remote
smtions, including the receipt of acknowledgements and
input data and necessary polling and other functions; and (4)
A clock module that initiates certain events at appropriate
times. In all cases a module is entered as the result of a

particular test being passed; if the test is not passed control
is passed to the next test. When a module has completed
processing program control passes to the first test 211.

A test is first made 211 of whether an incoming message
has been received from the PABX Control. An interrupt
service routine receives characters that constitute messages
from the PABX, which can be either a message reporting an
incoming call or a message reporting that a particular
extension has gone on-hook or olT—l1ook. When the last such
character in a message has been received a flag is set
indicating to the main program that a message has been
received, and the PABX module is then called 212 to process
it. An incoming call message will result in any additional
caller U3 it'Lfom1a1ion that may be available at the central
station being added and result in the creation of a list of
extensions that the user could transfer a call to. The message
created for transmission to the unit is then placed in the
Message to Unit Queue, and the first packet of that message
placed in one of the Packet to Unit Queues. An on-hook or
oif-hook message is not sent to the communications unit, but
changes the Extension On-Hook List, which records the
oufofi-hook status of each extension, which is used in
evaluating whether a given extension might be available for
transferring a call.

A test is then made 213 of whether a message has
completed transmission to the PABX. If so, a test is made

34
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214 of whether another message is available to be sent to the
PABX. If yes, that transmission is initiated 215.

A test is then made 217 to see if an electronic mail

message has been received over the local area network
connecting the central station with computer workstations. If 5
so, a module is called to process 218 the received email
message. An interrupt service routine receives each charac-
ter from the network. with the end of a message resulting in
a flag being set iodicatillg that a message is available to the
main program in a bulfcr memory. Electronic mail intended
for a communications unit is sent to a. pseudoaddress similar
to the normal address of :1 user. For example. if a user's
address is “pcterson@cogdes.com", the user’s communica-
tion unit address might be “pen-.rson%pager@oogdes.ooo1",
with all such messages forwarded by email system to the
central station. If such a message has arrived. the central
station looks up the address to see if it is a. legitimate user;
if not an error message is returned to the originator of the
message. If the user exists, the entire message is placed in
the Email incoming Message Archive. The message is then
processed to extract only the most significant information
(stripping on‘ most of the header data) and also to extract
only the first part of long messages. In addition, if the sender
has indicated a set of responses for the communications unit
user to choose from, these are extracted, formatted. and
added to the message. The resulting message. together with
the unit ID. is placed in the Message to Unit Queue and the
first packet of the message extracted and placed in the
appropriate Packet to Unit Queue depending upon its prl—
ority. Details of this can be found in FIG. Ill and the
associated text.

A test is then made 220 to see if an outgoing electronic
mail message has completed transmission (and another can
be sent}. If yes. a test is made 221 to see if another message
is available {in the Email Outgoing Message Queue) to be
sent. If yes, the message is initiated 222.. An electronic mail
message transrnission is initiated by the central station in the
following way: The message is placed in a bulfer memory
and the first character in the message transrnitted to the
electronic mail interface hardware. The completion of Hans-
mission of each character causes an interrupt handler to
obtain the next character and oansmit it. with the handler
setting a flag when the message has been completely sent.
When a new message is to be sent, the message that has been
in the queue the longest is selected.

A test is then made 223 of whether a response has been
received (to a previously oansmitted Poll packet) from a
remote station. If so, a module is called 2.24 to process it and
send another Poll packet. If the response is a successfully
error checked packet, a subpaclcct for each communications
unit that sent a response is extracted. For each acknowl-
edgement included in the subpacket, the original packet is
deleted from the appropriate Packet to Unit Queue. an
Aclmck (acknowledgement of an acknowledgement) packet
is placed in the appropriate Packet to Unit Queue, and, if
there is another packet in the original message, that Packet
is also placed in a Packet to Unit Queue. If input data is
included in the subpacket. that data is routed to the appro-
priate dcstinatioo (email server, PABX, or other communi-
cations unit). and anlnput Acknowledge packet placed in the
appropriate Packet to Unit Queue. if message has been
deleted from the unit memory, that message is also deleted
from the Email Incoming Message Archive. and the channel
is deassigned. [The information is saved in atemporary store
in case the user performs an Undelete operation). If a unit
was previously not receiving or responding (i.e., likely out
of the building). Data packets that were on hold because of
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this tagged to be selected and sent. After the response from
that station has been processed. or if the response is a NAK
character or a timeout has occurred before a successfully
error checked packet has been received, a new poll packet is
selected and initiated. Details can be found in FIGS. 19 and
20.

Atest is then made 225 of whether a packet has completed
transmission to the unit via radio. A packet to be sent is then
selected from those in the Packet to Unit Queues, or, if the
queues are all empty. a short dummy packet is sent to a
dummy unit address. The packet selected depends on a
calculation of the relevant urgency of transmitting dificrent
packages in queues with difl’crent priorities (which are
related to the priority of the packet, Ring. Urgent, High. or
Normal). The status of the commulncations uoit—whether it
is receiving data and responding, whether it is not respond-
ing and not likely to be receiving (because of being out of
the building_)—is also a factor. as is thcpriority of the packet,
with Ring packets, for example, not transmitted if the unit is
out of the building. A selected packet is formatted and sent
216 and the polling frequency increased for those stations
likely to be near the uoiL For more details. see FIG. 21.

(In an alternative embodiment, in which transmission are
not made automatically under the control of a timer in each
unit, but are made in response to a Poll packet transmitted
from the central station to the unit by radio, the selection of
a packet to send includes these unit poll packets, as opposed
to station poll packets described elsewhere and sent via wire
or optical communication).

Finally, a test is made 227 of whether a clock event has
occurred. The Time Event Flag is first tested to see if another
second has elapsed. If so, that flag is cleared and the Clock
Event Queue is tested to see if one or more events are to be
executed at the current time.

If the event is a Station Poll Queue ‘Timeout {meaning that
a given station has remained in at particular Poll Queue for
the prescribed length of time), the given queue and station
ID are rwieved, and the appropriate item moved from one
queue to another. If the queue the item is being moved to is
Queue B, the item in the Clock Event Qucuc has its queue
changed to B. its time set to 900 seconds after the current
time. and the item moved to the end of the queue. If the
queue the item is being moved to is Queue C, the entry in
the Time Event Queue is deleted.

If the event is a Unit ID Response Timeout, the Unit
Status held in the Unit Status List is updated (to indicate that
the unit is not responding). and Packet to Unit Queues are
checked for packets addressed to that unit that have the
Waiting for Ad: bit set. For each such packet. the Waiting for
Ack bit is set to D. If the status of the unit is Not Receiving
or Not Responding. the Hold bit is set to I. If there are one
or more Data packets with Hold bits set. a Confirm Data
packet is moved from Packet to Unit Queue G to Pocket to
Unit Queue F, if it is not already in Queue F.

After processing the clock event 228, program control
returns to the start of the program.

FIG. 18 shows a flowchart of the software module in the

central communications station that processes incoming
electronic mail messages. Incoming email arrives through
the Email Server as a result of it being addressed to a
pseudoatldrcss (e.g., "petcrson%pagcr"] associated with the
user's normal email address (e.g., "petcrsnn"). This may be
aresult of the originator of the message sending the message
specifically to the communications unit (using the pseudoad-
dress} or the originator sending a message to the normal
message address with a copy to the communications unit. It
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may also result front the user’s workstation having email
software setup to forward certain messages automatically.
This may be all messages from a certain sender, all with
certain keywords in the subject line andJor text, messages
with a certain (e.g., urgent) priority, or a combination of the
above.

A test is first made 231 of whetlier the email address is

legitimate by looking it up in the Email Address to Unit ID
Map. If the address is not found, a response message is
generated 241 to the sender indicating that a communica-
tions unit is not active for that address, the response message
placed in the Email Outgoing Message Queue, and the
module is done.

If the email address is legitimate, a test is made 232 of
whether the message is a request for the user's present
location, a maintenance message from the user or system
administrator, or a message intended for a user. (A location
request message has "%!" as the first 2 characters in the
message text, and no other characters, while a maintenance
message has "%$“ as the first 2 characters in the message
text, and no other characters on that line.)

If the message is a location request, the present location
of the communications unit and the time the unit last

responded is looked up in the Unit States List 233, a
response email message containing this information is sent
to the originator. and the module is done. (If the user has set
privacy mode, the response says only "Privacy Mode Set").

If the message is a maintenance message, the user's or
system administrator's password (contained in encrypted
form in the message) is checked and, iftlte originator has the
appropriate privileges, the appropriate changes are made
234, aresponse message sent 235 verifying the changes, and
the module is done. Changes to and queries of tables that
define users, user lDs, telephone extensions, and locations
and telephone extensions near remote stations are made
using a simple set of commands contained in email mes-
sages that can be originated at any workstation connected
via the email server to the system. Users can also define
preprogrammed responses, messages, and email addresses,
and set parameters, in this way.

If the message is intended for a user's communications
unit, the first 2048 byes of the message are entered 236 into
the Email Incoming Message Archive, which allows users
access to substantial pans of most messages. While most
traffic is likely to involve very short messages, there are
situations (such as a user stuck in a meeting) where a user
may want to read a longer message via the communications
unit.

The most significant information in the incoming message
is then extracted 237 and packed into the first message to the
unit (up to 128 bytes if it is the first part of an incoming
message; up to 336 bytes if a user has requested more data
from a message stored in the Email lncoonng Message
Archive). This is done by identifying separate lines in the
header message and taking only the text in the subject line,
the email address of the sender, message text, and the
signature at the end of the message. In addition, centred
responses that have been added to the message by the sender
(either by the person originating the message or by a
software message-sending tool that automatically appends
appropriate responses) are extracted, tagged appropriately,
and added to the end of the extracted text. The first such

response is identified by a "l" character in the first column
of the line. When this character is found, the remaining
characters on the same line are considered the first response,
and each following line (with a newline character, defined as
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an ASCII carriage return. indicating a new line) containing
an additional response. Apriority is then assigned 238 to the
message, either Urgent, High, or Normal. An Urgent priority
is given when it is specified by the originator of the message
(with ‘E: Urgent as the first text of the message indicating
this). The user can also cause messages from certain email
addtcsses to be sent as Urgent. Messages sent to the com-
municatiorts unit directly are given a High priority, while
messages forwarded from the user's workstation are given a
Normal priority. Other criteria for assigning priority levels
are also possible, and such criteria could be modified by the
user. Examples include the length of the message. priority
codes that are part of the email header, specific words
indicating topics of particular interest. etc.

A channel number is then assigned 239 for this particular
message. This is done by scanning the Channel to Email
Address Map until an unassigned channel is found, and
assigning that channel to the incoming message. The
Assigned Bit is set to indicate that the channel is being
assigned, the email address of the message originator is
entered. and a pointer to the Incoming Email Message
Archive that designates the beginning of the message is
entered, all in the Channel to Email Address Map.

The compressed form the message (with the channel
number the first byte after the STX) is then placed 246 in the
Message to Unit Queue, and the first part of the message (up
to 42 characters) defined as the first packet and placed in the
appropriate Packet to Unit Queue, depending upon the
priority of the message.

FIG. 19 shows a flowchart of the first part of the com-
munications software for the central station that processes
packets received from the remote station.

A test is first made 251 of the form. of the response from
the station. There are three options: (1) A packet has been
received and successfully error checked; (2) A NAK char-
acterltas been received: and (3) A Station Response Timeout
has occurred (identified by testing the Station Response
Timeout Flag) before one of the above has been received.

If the response is a packet with a correct error check,
control passes to point 1.

At point 1, the next unit: snbpacket is exoacted 252 from
the packet, and the unit ID for that suhpackct is also
extracted.

The station ID. current time, signal reliability, and signal
amplitude is then saved 253 in the Unit States List for the
unit involved and the station the response was received
from.

A test is then made 254 of the Unit Status, obtained from
the Unit Status List. If the stems has changed from that
stored, and the new status is Receiving and Responding, the
Packet to Unit Queues are scanned for packets for the unit
that are on hold, the Hold tag is removed 255 from any such
packets, and control passes to point 2. Otherwise, control
passes inunediately to point 2.

At point 2, a test is made 256 of whether an acknowl-
edgement sequenee is included in the unit subpaeket. If yes,
control passes to point 3. If an acknowledgement sequence
is not included, a testis made 257 of whether and-Icient time
has elapsed (i.e., a timeout) since the transmission of the
packet for an acknowledgement to be expected. lf yes, the
“Wait for Aek" tag bit is removed 258 from any such packets
(to allow then to he retransmitted if the Hold bit is not on).
If the new unit status is Not Receiving but Responding, the
Hold on is also set for those packets with High or Normal
(but not Urgent) priority, so that an attempt to Lransrttit will
not be made until the unit status has changed. Control then
passes to step 259.

36
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If a unit response timeout is not presently in the Time
Event Queue. :1 unit response timeout request is then entered
259 in the Time Event Queue. with the time set to the current
time plus 90 seconds. If a request is already in the queue. its
time is reset to the current Lime plus 90 seconds. Program
control then passes to point 5 in FIG. 20.

At point 3. the packet number of a packet needing
acknowledgement is extracted 261 from the subpacltet
(including intervening packet numbers if a sequence of
numbers is specified). An AcltAck packet for each acknowl-
edgement data packet is then placed 262 in Packet to Unit
Queue C. In addition. each original packet is deleted 263
from its original Packet to Unit Queue. If another packet is
contained in the message. that packet is extracted and
entered 264 in the appropriate Packet to Unit Queue.

A test is then made 265 of whether there are more

acknowledgements in the subpackct. If yes, control passes to
point 3. If there are no more acknowledgements in the
subpacket. a test is made 266 of whether there are other
packets still waiting (in Hold mode) that have not been
acknowledged. If yes, the Data Confirm packet for the unit
is moved 268 to Packet to Unit Queue F if it is not in that
queue already. Control then passes to step 257. If no, the
Data Confirm packet is moved 267 to Packet to Unit Queue
G if it is not in that queue already. Control then passes to step
251.

II the response from the station in test 251 is a mix or
some response other than a successfully error checked
packet after the timeout period of 50 m8 (indicated by the
Station Response Timeout Flag being set), control passes to
point 4.

At pointd. the next Poll packet to be sent is first selected
271. This is done as follows: There are three queues (Poll
Queues A. B. and C) that hold poll requests, with each
remote station [D entered into one of the queues at any given
time, depending upon the activity of units near each station.
For each queue. a pointer indicates the “next" station [Din
the queue, which is the station for which the greatest amount
of time has passed since being polled. (This pointer is reset
to the top of the queue after the bottom ID in the queue has
been polled—the queue is circular, with stations continuing
to be polled as long as they are not specifically removed
from the queue.) For each of the three queues, the next
station is retrieved. including the time that a poll was last
sent to that station A calculation is then made of the

"urgency" for each of the three stations. with urgency a
measure of the extent to which not sending a poll would
result in allowing performance to lag behind what is
expected fora particular queue. The calculation is made with

the following formula: urgency=t,,m,{t,,p,cm,, where t,,_.,.,,,,
is the actual time elapsed since the last poll was sent to the

given unit and t,,.p,c,,,. is a parameter selected based on the
time that a poll is likely to be in the given queue. While
tm,_,m., for each queue varies depending upon the data rate
of the wire or optical fiber transmission line and the number
of units. typical values are 50 mS for Poll Queue A, 500 ms
for Poll Queue 3, and 100i) ms for "Poll Queue C.

After the calculation is made for the next item in each

queue, the queue with the greatest urgency value is selected
and a poll packet is formatted for the appropriate item in that
queue and sent 272 to the con-csponding station. Actual
transmission of the packet is done by an interrupt service
routine, which interrupts after each character is Sent. After
transmission of the BOT character. the central station dis-
ables the wire or optical fiber transmit interrupt, clears the
cornrnunications receive interface. and enables receive inter-
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rupts. to allow the interrupt routine to process incoming
characters of the response. The Station Response Timer and
the Station Response Timeout Flag are then cleared.

The module is then done and control passes to the start ofFIG. 17.

FIG. 20 shows a flowchart of part of the commttnicafions
software for the central station that processes the part of
packets from the remote station that contain input data.

At point 5, a test is made 281 of whether input data is
included in the unit subpaclcet. If not, control passes to point
6. If input data is included in the unit subpaclret, control
passes to step 287.

At point 6. a test is made 282 of whether a delete message
sequence is included in the unit subpaclret. If not. control
passes directly to step 283. If yes, control passes to step 285.

The status of the unit is then set 283 to Receiving and
Responding or Not Receiving but Responding, as appropri-ate.

Atest is then made 284 of whether another unit subpacltct
is in the response. If yes, control passes to point 1 in FIG.
19. If not. control passes to point 4 in FIG. 19.

At step 285. a channel number is extracted from the unit
subpacltet. and that charmel number used to delete the
corresponding original message from the Message to Unit
Queue and the Email Incoming Message Archive. The
channel number is then deassigncd from use by clearing the
Assigned Bit in the Channel to Email Address Map for the
corresponding channel.

A test is then madc2B6 of whether more messages should
be deleted. If yes. control passes to step 285. If not, control
passes to step 283.

At Stop 287. input data is extracted for one message. The
message channel number indicates the message involved.

An Input Acknowledge packet containing the Input
Packet Number is then sent 288 by placing it in Packet to
Unit Queue C.

A test is then made 289 of the Input Packet Number by
comparing it with the Last Packet Received number (which.
unlike the ease of the packet numbers used for output data.
is the same for all priorities). The comparison is made
module 128, with a received number considered greater than
a last packet received number if it is between I and 63
above, module 128. the last packet received, (Thus. if the
last packet received was 125, and the new packet just
received had a number of 3. the new packet would be
considered greater than the last packet received and thus not
a duplicate). If the nturtber of the packetjust received is less
than or equal to that of the last packet received. it is
considered a duplicate and is ignored, with control passing
to step 294. A received packet number is considered less
than alast packetreceived number if it is between 1 and 63
below module 128, the last packet received. If the number
of the packet just received is greater tl1a.n that of the last
packet received. the input packet is processed.

A test is then made 290 of whether the input data is a
request for more data from an email message only pan‘. of
which was sent to the communications unit. 11‘ yes. another
message and packet is formatted and placed 2.95 in the
Message to Unit Queue and the appropriate Packet to Unit
Queue. Control then passes to step 294. If the input data is
not a request for more data. the email address for the input
data is then dctennincd 291. If the input data is a response
(either a response selected from those provided with the
message. a preprograrnmed response, or an original message
sent as a response). the channel number is used to look up
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the corresponding email address of the sender of the mes-
sage in the Channel to Email Address Map. If the input data
is an original message, it either contains a 7~bit code that is
converted to an email address by looking it up in the
Preprogrammed Email Address List, or it contains the actual
email address.

If the message or response is in compressed form, it is
expanded 292. FIG. 12 describes the format of diflereat
l'orms of compressed and uncompressed messages and
responses. In the case of compressed responses the text is
obtained by using acodc to look up the expanded forth of the
response in an appropriate table, which replaces the codes
before transmission of the message or response to its des-
Iination.

The resulting text after expansion and the addition of the
electronic mail address of both the destination and originator
is placed 293 in the Email Outgoing Message Queue.
However, if the email address is another communications

unit, the message is not placed in the Email Outgoing
Message Queue but. instead, placed in the Email Incoming
Message Axchivc and Email Incoming Message Queue.

A test is then made 294 of whether there is input data for
more messages in the unit subpacket. if yes. control passes
to point test 287. If no. control passes to point 6.

FIG. 21 shows a flowchart of the part of the communi-
cations software for the central station that selects and sends

Data and other nonpoll packets to communications units via
radio.

When started. the module first selects 301 the next packet
to be sent. This is done as follows: There are seven queues:
(Packet to Unit Queues A, H, C, D, E, F, and G) that hold
packets, with an incoming message, such as that from a
workstation via electronic mail. an incoming telephone call
from a PABX system, or a message indicating that a FAX
has come in, broken down into packets, with each packet
placed in one of the Packet to Unit Queues depending upon
the priority of the message. Packets Lhat acknowledge input
data from communication units (Input Acknowledge pack-
ets). or that acknowledge acknowledgements of Data pack-
cts (AckAck packets} are also placed in one of the queues
(Queue C). A Data Confirm packet for each communications
unit is entered in either Packet Lo Unit Queue F‘ or G,
depending upon the circumstances. At any given time, a
Data Confirm packet for each unit is contained in either
Queue F or Queue C}.

To select the next packet to be sent. the oldest packet in
each queue is retrieved (but ignoring packets marked as
"Hold" or “Wait for Ac “) and a calculation is made of the
"urgency" of sending that packet, with urgency :1 measure of
the extent to which not sending the data packet would result
in allowing performance to lag behind what is expected for
a particular queue.

The urgency calculation is made as follows: urgency:

tmmJlm,“m,. where lama, is the actual time elapsed since
the packet was entered into the queue. and t_,,,p,m,, is a
parameter selected for each queue so as to allocate priority
between the queues and that generally reflccts the amount of
time a packet is normally expected to he in each queue.
Typical values are 50 ms for Queue A (Ring). 500 mS for
Queue B (Urgent). I second for Queue C (Input Ack. and
Acldkck) 5 seconds for Queue D (High), 10 seconds For
Queue E (Normal), 60 seconds for Queue F (Data Confirm.
expected acknowledgement). and 600 seconds for Queue G
(Data Confirm. no expected acknowledgement). These val-
ues can vary depending upon the data rate of the radio circuit
chosen, the number of units in the system. and the average
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level of traffic per unit. In melting the calculation. only Data
packets that have the "Hold" and "Wait for Ack“ bits set to
0 are considered. The packet to he sent is that packet from
the queue that has the highest urgency measure, except that
in making this decision. urgency values for packets in
Queues F and G are set to a maximum value if they exceed
that value (to avoid these latter queues from taking too much
capacity in peak load periods).

(In the alternative ctubodimcnt in which units are polled.
an urgency calculation is also made for packets in the Unit
Poll Queues A to C. These queues have a t_m,_c,_,,,- value of
100. 500. and 2000 ms, similar to that of the [Station] Poll
Queues. with the Station ID field replaced by Unit ID fields.
Unit IDs are moved in the Unit Poll Queues according to
events in a manner similar to that of the entries in the

(Station) Poll Queues so as to decrease response delay when
traffic is sent. In addition. after the selection of a new packet.
rt test is made of whether the packet selected is a Unit Poll
packet. If so, control is transferred immediately to point 1,
causing the packet to he sent regardless of the status of the
unit.)

After a packet has been selected. a test is made 302 of the
status of the unit that the packet is to be sent to. There are
five possible status states: Receiving and Responding, Not
Receiving but Responding, Not Receiving or Responding
(i.o.. out of building). Receiving but not Responding (i.e., in
a mom with no infrared sensor) and Not Responding [not
responding and unclear why). For purposes of this module,
these are collapsed into two states. depending upon whether
the unit is Receiving (Receiving and Responding. Receiving
but Not. Responding. or Not Responding) or Not Receiving
{either Not Receiving but Responding or Not Receiving or
Responding].

If the unit is Receiving, the packet is formatted and the
first character is transmitted 303 to initiate the interrupt
handler. If the packet is a Data packet, the Wait for Act: bit
is set. and the packet remains in the queue. Data Confirm
packets also remain in the queue. Ifthe packet is an Input
Acknowledge or AckAclc packet, the packet is removed
immediately front the queue. If the packet just initiated is a
Data packet and the next packet Erom the same message is
available, it is placed 304 into the appropriate Packet to Unit
Queue.

If the packet is a Data packet. the frequency of polling of
stations likely to be near the communication unit is
increased 305. This is done by looking up the unit in the Unit
Status List and locating those stations that the unit has
recently communicated with (the 10 stations as defined in
the description of the Unit Status List data structure in FIG.
23). Each such station is moved to the highest priority
polling queue, Poll Queue A. if it is not there already. The
current time is also associated with the station entered into

the queue and, if a station is already in Queue A. the time for
that station is replaced with the ctlrrent time. An entry is then
made for the station and queue in the ‘Time Event Queue.
specifying a timeout time of the current: time plus 90
seconds. The module is then done and control passes to test
211 in FIG. 17.

If the status of the unit is Not Receiving, a further test is
made 306 of the priority of the packet. If it is Ring. a further
test is made 307 of whether Caller ID information is

included in the packet. If yes, Packet to Unit Queue D is
searched 308 to see if there are any other packets that are
exactly the same (i.e.. with the same Caller ID information)
as the selected pacltet, and in which the timing indicates they
are simply additional rings of the same call. If so. the
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selected packet is removed from the queue. If there are no
such duplicate packets, the packet priority is changed to
High and the packet removed from Packet to Unit Queue A
and placed in Packet to Unit Queue D, and the Hold bit set
so it will not be transmitted until arcsponsc is received from
the unit (this provides a message to the user that a call was
received, but not in real time). The module is then done.

If there is no Caller ID information, the Ring packet is
removed 309 from the queue {resulting in the Ring being
ignored) and the module is done.

If the packet priority resulting from test. 306 is Other
(Urgent. High or Normal), the packet is tagged 310 as Hold.
and the module is done.

FIG. 22 shows a flowchart of the real—u'me clock interrupt
module. The clock causes an interrupt every 1 ms, resulting
in execution of the interrupt module. The Station Response
Timer. :1 memory location which measures the time elapsed
afier a station poll packet has been sent, is lirst incremented
321. The resulting value is then tested 32.2. If it is 50 ms, the
Station Response Timeout Flag is set 323. indicating that 50
1115 has elapsed with no response from the given station. If
not, control passes directly to step 324.

The Second clock. a memory location which provides a
clock with one-second resolution, is then incremented 324.
The result is then tested 325. If the result is 1000 ms. the

Time of Day clock. a memory location which represents the
absolute time and which has aresolution of 1 second, is then
incremented 326. and the Time Event Flag is set 317, so that
the main program will check the Time Event Queue. The
Second clock is then cleared. The interrupt routine then
dismisses.

FIGS. 23-31 show the data structures of the lists and
queues used in the software for the nticroproccssor in the
central communications station.

FIG. 23 shows the format of the Unit Status List. This list.
for each unit. holds the unit ID code 330 [Ill hits), the Unit
Status 331 (3 hits). the last Packet Sequence Number ([4
hits) for output data packets oft-1 different priorities 332. 333,
334. and 335. the lastlnpL1tPackct Number (7 bits) for input
data packets 336, and information front up to 10 stations
(with three shown. 331. 338, and 339) that have reported a
response from the unit.

The Unit Status field 331 has five possible states: Receiv-
ing and Responding, Not Receiving but Responding.
Receiving but Not Responding, Not Receiving or Respond-
ing. and Not Responding. Receiving and Responding means
that the last response received from the unit reported 21 radio
received signal reliability above a threshold value, and that
the response was received within a timeout period (e.g., 120
seconds). Not Receiving but Responding means that the last
response received front the unit reported a radio received
signal reliability below the threshold value, and that the
response was received within a timeout period. Not Receiv-
ing or Responding means that a response has not been
received within the timeout period and that the last response
was near an exit to the building (and the unit is presumed out
of the building). Receiving but Not Responding means that
a response has not been received within the timeout period
and that the last response was near an area with no infrared
sensors. Not Responding means that a response has not been
received within the timeout period but there is no evidence
the unit is in an unscnsed area or out of the building.

The data structure for each station associated with a unit

consists of the station ID 3-10, the time o{ last contact with
that station 341 (14 hits). the reliability of the radio signal
received by the unit 342 (7 bits). and the amplitude of the

5

20

50

24

infrared signal from the unit received by that station 343 (7
bits).

The stations are ordered such that the most recent contact
with the station is listed first, the next most recent contact
second, etc. However, only time differences greater than a
threshold time are considered in perforating this ordering:
stations reporting time ditfercnccs less than this are consid-
ered to have received the signal at the same time. This
threshold takes into account the maximum time between

successive repetitions of a signal from a unit and the
dill“-erence in the time to poll dilfcrent stations (c.g., 30
seconds). in addition, for these stations receiving the last
signal at the same time. according to this rule, the stations
are listed in order of strength of the received signal from the
unit. with the strongest signal listed first, etc. A single station
is only listed once, with the most recent contract (or sunn-
gest, if there is no time dilfcrcnce according to the above
rule) hated.

FIG. 24 shows the Message to Unit Queue, which holds
messages to be sent to units. For each message in the queue
the data structure consists of the unit ID 351 and the text 352

of the message (with the that character in the message an
STX and the second character the channel number assigned
to the message). Each message in this queue is eventually
broken down into packets and copied to one of the Data
Packet Queues.

FIG. 25 shows the data structure of the Packet to Unit
Queues. including Queues A. B. C. D, E. F, and G. These
queues hold Data. Input Acknowledge, Ackfitck. and Con-
firm Data packets that are waiting to be transmitted to a unit.
Each queue has the same structure (not all fields are neces-
sarily used). which consists of a Unit ID code 361 (10 hits],
a Hold bit 362. a Wait Ior Act: bit 363. a count of the number
of transntissions attempted 364. a pointer to text 365 (to the
Message to Unit Queue). and the Packet Sequence Number
366 (14 bits) entered when the packet is sent, and used to
process the Acknowledgement when it is received.

The Hold bit is normally 0 but is set to 1 when the packet
is to be held until a response has been received from the unit.
The Wait for Ask bit is normally 0 but is set to 1 when the
packet has been transmitted and the central station is waiting
for it to be acknowledged.

Queue A is for Ring Data packets, Queue B for Urgent
Data packets, Queue C for Input Acknowledge and At:kAck
packets, Queue D for High priority Data packets, Queue E
for Normal priority Data packets, Queue F for Confirm Data
packets for which data has been sent and an acknowledge-
ment not received after an expected time. and Queue G for
Confirm Data packets for which all acknowledgements have
been received.

FIG. 26 shows the data structure of Poll Queues A, B. and
C. Each queue contains a station ID code 371 and the time
372 the station was entered in that queue. Also associated
with each queue is a single pointer for that queue 373
indicating which item in the queue is next in turn to be
transmitted. The different queues. together with the poll
selection algorithm, rcsttlt in stations being polled at differ-
ent frequencies, with stations in Queue A being pulled at the
highest frequency. Any station in the system is in one and
only one queue at a given time. The time the station was
entered in the queue is used to move the stations from a
queue to a queue of lower priority after a given period oftime.

(in the alternative embodiment in which units are polled,
Unit Poll Queues A to C are used, with the same format as
shown here for what would then be termed Station Poll

Queues. except that the Station ID is replaced by a Unit ID.)
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FIG. 27 shows the data structures for the Email Incoming
Message Queue, the Email Incoming Message Archive, and
the Email Outgoing Message Queue. The Email Incoming
Message Queue contains electronic mail messages received
through the Email Server that are waiting to be processed
Each item in the queue includes an email address 381 and
message text 382. The Email Incoming Message Archive
contains the complete message and holds it until the user
deletes it al. the communications unit. Each item in the

message includes an email address 333, a pointer 384 to me
next text byte that has not yet been copied to the Message to
Unit Queue, and message text 385. The Email Outgoing
Message Queue contains responses and messages wailing to
he sent via the Email server to an entail destination. Each

item in the queue includes the destination email address 386.
the origin:!.i.or's email address 387. and the text of the
message 388.

FIG. 28 shows the data structures for the maps between
email addresses and unit IDs and channels. The Email

Address to Unit ID Map allows conversion of an Email
Address 401 to the corresponding unit ID 4|l2, while the
Unit ID to Email Address Map allows conversion of the Unit
ID 403 to the corresponding Email Address 404. The Chart-
nel to Email Address Map allows a channel nrfmher 405 sent
by the corrtntunications unit to be translated to an email
address 407 for a response to he sent, without the commu-
nications unit using an actual email address. An additional
Assigned Bit field 406 indicates whether apartieularchannel
is assigned or not. and another field 403 contains a pointer
to the Email Incoming Message Archive, indicating the
message involved. Note that channels 0 and l are not
assigned in this way, being pennanently reserved for original
message transmissions (0) or communication with the
FABX (1). The channel number is also included in a Delete
message sent by the unit when the user has deleted a
message, causing the message in the Email Incoming Mes-
sage Archive to be deleted and the channel deassigned.
Space is also provided to hold all information from a Delete
operation in case the user reverses it with an Undeletc.

FIG. 29 shows the data structure for the Input Data from
Unit Queue, which holds packets received from a comma-
nications unit. This strucnrre oonsists of the 10-bit ii) of the

unit the packet is from 409. the 7-bit channel number 410,
the 7-bit Input Packet Number 411, and the input text 412.

FIG. 3 shows the data structures that hold the prep1'0—
grammed responses, messages, and email addresses. These
include the Preprogrammed Response List (consisting, for
each entry, of a '7-bit code 421 and the text for the response
412), the Preprograrnmed Message List (consisting, for each
entry, of a 7-bit code 423 and the text of the message 424),
the Preprogrammed Email Address List (consisting, for each
entry. of a 7-bit code 425 and an email address 426).

FIG. 31 shows the data structures for the Time Event

Queue. This includes. for each entry. the absolute time of the
Future event 427, the type of event 428 (0 for Station Poll
Queue Timeout, 1 for Unit Response Timeout). the Queue
involved 429 (a particular Station Poll Queue or Packet In
Unit Queue, and an ID held 430 containing either the Unit
ID or station ID, as appropriate.

FIG. 32 shows the layout of the lamps, display and cursor,
key, and thumbwheel on the front side of the remote unit.

The Ringmrgent lamp 42 begins flashing at a rate of two
flashes per second when a Ring packet is received, but then
turns olf after 4 flashes. The lamp also begins flashing at a 65
rate of one flash every two seconds when an Urgent message
is received, with the lamp turning to solid after 20 seconds.
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if selected by the user, indicators will also be presented
auditorily by means of the speaker 47. The Communications
lamp 43 indicates the status of the communications circuits.
If the lamp is tumed on for any significant period of time, it
indicates trouble. Ifauser has sent input data (i.e., responded
to a message) but has not received an acknowledgement of
it. the lamp turns solidly on. In addition, if Data (other than
Ring) packets are found to be missing and the unit has not
responded recently, the lamp will also be turned solidly on.
In contrast, a momentary flicker of the lamp indicates that
the circuit is working, with a single short flicker (150 mS)
indicating a successful transmission of input data from the
unit.

The action resulting from the key 48 depends on ihe
location of the cursor 45 (represented as an arrow) relative
to the text being displayed by the LCD 44. If the cursor is
pointing to received message text, that message is deleted.
(if the user deletes a message in error, selecting the “Unde-
lele" command aherward will restore the message}. If the
cursor points to a response, that response is sent. If the
cursor points to a command, that command is executed. If
the cursor points to a preprogramrned message. that message
is sent afier prompting for an email address.

The Lhumbwheel 49 is rotated by the user's thumb to
move the display window (i.e., that text actually displayed
at any one time) up and down in the display memory. The
“distance” covered by a particular degree of rotation
depends upon d-1e speed of rotation——rapid rotation results in
more movement than does slower rotation.

FIG. 33 shows a variety of displays illustrating different
situations and the interface presented in each situation.
Display 451 indicates a typical message, with the example
shown having the message aligned by the user with the
thumbwheel so that the top line of the message is displayed
at the top of the display field. The beginning and end of the
message are indicated by right and left angle brackets, while
responses that have been sent along with the message are
displayed on each line surrounded by square brackets. The
responses are chosen by the sender or software associated
with origination of the message and are optional. If no
responses are provided or none are appropriate, the user can
choose from a set of prcprogrammcd responses or compose
a response loner by lener. To respond to a message by
choosing one of the responses received from a message, the
user simply orients the display using the lhurnhwheel. so that
the desired response is to the right of the cursor, and presses
the key. (Alternatively, instead or in addition to a cursor, the
line the cursor is pointing to could display the characters in
reverse. white on black. or with some similar distinctive
form.) If one ofthe responses is ‘""MORE*", it indicates that
additional data is available in the original message beyond
that displayed. Selecting this response wiil cause transmis-
sion of this data to the communications unit. Just after the

list of responses received with each message are two addi-
tional selections: “Go to responses“ and “Go to messages".
Pressing the key when the cursor points to either of these
will cause the menu of pneprogrammed responses or mes-
sages to be displayed, as appropriate.

Display 452 shows the top line that is displayed when a
user moves the thumbwheel to the highest position in the
Display Memory. (Another way to get there is by reversing
the rotation of the thumbwhoel twice in rapid succession.)
The top two lines display status indicators. with one or more
of the indicators shown displayed at a given time, as
appropriate. If "High" is displayed it indicates that one or
more of the unread messages has a priority of High. If
“Voicema.il” is displayed it indicates that the user has one or
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more unheard voicemail messages. The user can either call
the central voiecmail system from a local telephone to listen
to them or send a message asking that the messages be
transcribed and sent to the communications unit. If “Fax" is

displayed it indicates that a Fax message is waiting for the
user. A message will also be received indicating which
machine the Fax is at if there is more than one machine, and.
optionally. a set of responses. If "Unread" is displayed, one
or more messages have been received but not displayed by
the user. Similarly, if “Print” is displayed it indicates that a
print job is waiting for the user. If “Rcvr" is displayed it
means that the received signal reliability has been less than
100% over the last N minutes. where N is typically 2. If
"Trans" is displayed it means that a trarlsmission from the
unit has not been received by a remote station for the last N
minutes, where N is typically 2. (The user can'1el1 this from
receipt of a Confirm Data packet). “OK" means that the
signal reliability has been 100% since receipt of the last
packet successfully transmitted to the specific unit, or since
receipt of a Confirm Data indicating that all packets sent
have been received. Below the status indicators are menu

selections that cause the display to move to aparticular point
appropriate to a specific goal. This is simply a shoncut to
reach these menus; the same elfeet can also be achieved by
moving the thumhwhccl to move the display window
through the display memory.

Display 453 shows an example of a display when: a Ring
message arrival has intcrnipted the normal display. This
display is set by the user to display for a fixed period of time
(e.g., 30 seconds) and then disappear ifno action by the user
is taken within this period. The second line indicates the ID
(extension number and name) of the calling party, if known.
The two lines at the bottom indicate the current location of

the communications unit [room number. extension. person
or department associated with extension). Lines 3-5 have
the following menu selections: The “Send to Voiccmail“
selection transfers the caller immediately to the voicemail
system to take a message, while the ‘Transfer to Ext"
selection will cause the incoming call to be routed to the
indicated extension the communications unit is nearest to.

The ‘Transfer to New Ext" selection will display a different
menu. not shown. that allows a variety of other options for
allowing the user to transfer to an extension other than the
one the user is nearest, including arranging for the caller to
be placed on hold until the transfer is made. These options.
when chosen, will result in a new message from the Central
Station displayed as a Ring interrupt on the IJCD vetifyirrg
the action. such as “Trans1'er to X5410 accepted“

Display 454 shows examples of prcprograrruncd
responses that can be selected by the user and sent. The user
orients the desired response so it is to the right of the cursor
and presses the key. The last selection in this list (“Return to
display") does not send a response but causes a rcdisplay of
the last message to be displayed. The display will also
redisplay the last message after any response is sent

Display 455 shows examples of proprogramrncd original
messages that can be selected by the user, with each message
enclosed in curly brackets. If this display is entered by
selecting the “Go to messages" selection from a displayed
message, the message will be sent as a response to that
message. Otherwise, selection of the message (by pressing
the key) will result in the display of a menu of electronic
mail addresses. when that selection is made (again with the
key) the message will be sent. One of the choices from the
menu of electronic mail addresses allows the user to com-

pose an email address letter by letter. If none of the canned
messages is appropriate, the user selects the first item on the

28

list (“Go to compose message") which allows messages to
be composed letter by letter:

Display 456 shows the list of individual characters and
associated commands that can be selected to compose a
message or email address. The composed material is dis-
played at the top of this part of the display memory, as
shown in the example "This is text of message”. Each letter
is selected by pressing the key: the message is sent when
Done is selected. "Clear" will erase the composed message
and allow the user to start over. "Backspace" erases one
letter.

Another display. not shown in a figure. allows the user to
choose one or more commands to be executed that control

operation of the remote communications unit. Some param-
eters for operation are set by the user using the thumbwheel
and key; other parameters are set at the central communi-
cations station by a user addressing an email message (from
a workstation) appropriately to a utility program that sets
such parameters, with the email message containing the
appropriate infonnation.

The following are examples of commands that can be
selected by the user at the unit:

“Beep if message revd" causes an auditory alarm if any
message has been received.

"Beep if Urg msg" causes an auditory alarm if an Urgent
message has been received.

"Flash if Ring" causes the RingIUrg lamp to flash if a
Ring message has been received.

“Beep if Ring" causes an auditory alarrn if a Ring
message has been received. “Menu if Ring" causes a
display of the user's location and the menu [shown as
453) to be displayed when a ring message has been
received to allow the user to transfer the call to auearby
extension.

"Locate" prompts for an email address and returns the last
known location of the unit associated with that address.

“Set privacy Mode" uims oh’ the “locate” command
(which allows other users to determine the last known
location of a user) for this user.

Other commands allow a user to define new responses to
be added to the menu, new original messages. and new email
addresses.

FIG. 34 shows a flowchart of the architecture of the
software for the communications unit. Software is divided

into five primary modules: (1) A module for processing
packets that have been received from the central station; (2)
A module for redisplaying message and menu text when the
thurnbwheel has been moved; (3) A module for processing
presses of the key on the communications unit; (4) Amodulc
for transmitting a packet from the unit; and (5) Ame-dole that
changes indicators such as the lamps and auditory alarm at
specific times to provide appropriate flashing or beeping
effects. In addition. clock and communications interrupt
modules. not shown in the figure. provide support to the
above software.

At the start of the module, a test is made 461 of whether
a packet has been received by the unit from the central
station via radio. Such a packet is demoted by an interrupt
service routine that processes incoming characters from the
unit communications interface, which generates an internrpt
for each received character. the interrupt handler looks for an
SOH character: placing received characters into a buffer
when an SCIH has been detected. When an EDT character is

received. the handler sets a llag indicating that a packet is
ready to be processed

If a packet has been received, the packet processing
module 462 is called, resulting in dilferent actions depend-
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mg on whether the packet is a Data, Input Acknowledge,
AckAck, or Confirm Data packer. Details are described in
FIGS. 35-36 and the associated text. In general, packets are
first error checked and the Unit ID compared with the
internal ID of the unit and ignored (except for use in
computing signal reliability statistics) if an error is detected
or if the packet is for another unit. A Data packet is entered
into memory, displayed. and an indicator alarm triggered,
depending upon the packet priority and other factors. An
Input Acknowledge packet causes an Input Data packet that
die unit has been holding to be deleted, and an Aclufltck
packet causes an Acknowledge packet that the unit has been
holding to be deleted. Receipt of either causes the unit to
transmit immediately if there is input data or acknowledge
ments remaining in the Input Data Queue or Packet
Acknowledgement Queue after the above deletions. A Con-
firm Data packet. if there is missing received data, causes an
indicator light to turn on to alert the user that the unit must
be reoriented in direction or moved in position to allow data
front the unit to be received.

If a packet has not been received. a test is made 463 of
whether the thumbwheel has moved. An interrupt handler is
used, with a clock tick every 0.83333 ms resulting (after a
software div/idc—by-64 counter) in the thumbwheel position
being checked every 53.33 ms and. if it has moved beyond
a threshold allowable drift, :1 flag is set indicating that the
window in the display memory should be moved, and a
value for the amount of movement calculated Details of the

software for monitoring the thumbwheel and calculating the
velocity and distance of movement of the thumbwhccl and
the resulting movement 464 of the display text. as well as the
softwan: for displaying the text, are contained in a crimson-
ing application entitled "Control of Miniature Personal
Digital Assistant Using Menu and tliumbwheel."

If the thumbwheel has not moved, a test is made 465 of

whether the key has been pressed. If yes, the appropriate
action is talrcn 466, depending upon the location of the
cursor in the displayed text and the context. This action may
be to display different text. to execute a command that
changes a local parameter (e.g.. silencing the auditory
alarm), or to execute a command or select a response that
results in input data being transmitted to a remote station and
then to the central station. If a response is selected a
subpacket is formatted with an appropriate response
sequence, including an Input Packet Number and a channel
number indicating the destination address of the response.
This sequence number is entered after incrementing the
current Input Packet Number saved as a variable. The
channel number is that found in the Display Memory
associated with the message the response is to. If an original
message is selected a subpacltet is formatted in the same
manner as described above. Either a channel number or the

text of an email address is sent, depending upon whether the
address is in the preprogrammed list or composed by the
user. Any such input data is held in the Input Data Queue
until the next transmission of an input packet. If input data
has been generated. the 'I!ransrnit Flag is set so that the
packet will be transmitted immediately.

If a key has not been pressed, 3. test is made 467 of
whether it is time for a transmission to be made from the

unit. ‘This is done by testing the state of the Transmit Flag.
This [lag is set (as indicated above) by a key press that
results in input data that needs to be sent, the receipt of a
non-Ring Data packet (resulting in an Aclc that needs to be
sent). by a timer that sets the flag at regular intervals, or by
the receipt of an Input Ack or Acl<Aclc packet when data still
remains to be sent. The average time between intervals
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varies depending upon the receipt of data packets. the
generation of input data. and the passage of time. There are
three different intervals: A "short interval" results in trans-

missions being made at an interval from 10-25 seconds.
with the exact time determined by adding 10 to a 4-bit
random number. A “medium" interval is from 26-57 sec-
onds, determined by adding 26 to a 5-bit random number. A.
“long" interval is from 58-121 seconds, determined by
adding 58 to a 6-bit random number. The entry of input data
results in transrnission at short intervals. after the initial

transmission which is done immediately. The receipt of a
Data, Input Aclr, or AckAck pacloet results in transmission at
medium intervals (if the unit is not already transmitting at
short intervals}, after the initial transmission done immedi-
ately. After a unit has transmitted at short intervals for 5
minutes, it proceeds to transmit at medium intervals (if there
has been no additional activity). After a unit has transmitted
at medium intervals for 10 minutes, it proceeds to transmit
at long intervals (if there has been no additional activity).
Increasing the time between transmissions reduces drain on
the battery in the unit, and also, together with random
deterrnination of the time between transmissions. reduces
the likelihood of collisions between transmissions of differ-
cnt units in the same room. (In the alternative embodiment
in wluch polling of units is done by radio, the unit does not
transmit autonomously in the manner described above, but
transmits only when a poll packet has been received.)

When a unit transmits, it selects the first sequence of input
data from the Input Data Queue, and the first acknowledge-
ment (or sequence, if continuous) Erom the Packet Acknowl-
edgement Queue. This data is entered, along with the Unit
ID, into the Unit Tlansrrdssion Bttlfer, according to the
format shown in FIG. 12, and the nansmission of that buficr
initiated 468. Ll" Input Data is being transmitted the Com-
munications State variable is set to 3 to indicate that the

Input Data Tuner is on. and the Input Data Timer is set to 20
seconds. The same clock interrupt handler that is used for
periodically checking the position of the thumbwheel is also
used. by means of software counters, to measure the time
between transmission intervals as well as the time to change
the visual and auditory indicator states, at described below.

(In the alternative embodiment in which polling is done
by radio, the Transmit Flag is similarly set by input data
entered, the receipt of a packet resulting in an Aclt, or the
receipt of an Input Aclr or AckAcI-r packet when data still
remains to be sent. However. the Transmit Flag is not set by
a timer in the unit in the absence of other activity, but is set
by the receipt of a Poll packet by radio.)

If it is not time to transmit, a test is made 469 of whether
it is time to change the indicators, including the Ring(Urgent
lamp, the Commurueations lamp, or the auditory alarm.
These operations 4'70 are perfoozued by the clock interrupt
handler, and details are shown in FIG. 37.

After each event has been processed, control is passed to
the start of the module, with the sequence of tests ensuring
that the highest priority tasks are performed first.

FIG. 35 shows a flowchart of the part of the software
module in the communications unit devoted to processing
incoming packets that have been received by the unit via
radio.

A test is that made 481 of whether the Unit ID in the

packet matches the internal [D of the unit and that the packet
successfully passes an error check (by comparing the
received cyclic redundancy check with one computed from
the received data). If the unit ID does not match or if an error
is found, the packet is not used. A calculation is then made
482 of the received signal reliability and the packet process-
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ing module is done. If the reliability drops below a certain
threshold, the “Rcvr" indicator is turned on, and “UK” is
turned oil‘ if it was previously on. (Signal reliability is based
on the proportion of packets received with a correct error
check. regardless of the unit ID, as a function of the total 5
number of packets received over a window of the last 120
seconds.) If there are no errors and the UIti1.lD is correct, a

calculation is made 483 of the received signal reliability. and
a test is then made 484 of the packet type.

If the packet is a Data packet, in test is made 485 of the
st;aI;us of the received packet, in the sense of how it should
be processed, with this status determined largely by the
sequence number of the packet number and its relationship
with the last packet received for the given priority (referred
to as the LPRGP). A packet is "Displayable" if the received
packet has a sequence number exactly one above the
LPRGP. or if it has a sequence number more than one above
the LPRGP (implying one or more missed packets) and the
packet is the first packet in a message. A packet is "Unas-
signed to Message" {meaning that it cannot be identified as
belonging to a particular message] if it has a sequence
number more than one above the LPRGP and the packet is
not the first packet in a message. A packet is a "Romans-
mittcd Missing Packet" if the sequence number is less than
the LPRGP. If the packet has a sequence number exactly
matching the LPRGP. it is a duplicate copy of a previously
received packet and is ignored.

If the received packet is Displuyablc, it is placed 486 in
the appmpriatc item in the Incomplete Message Packet Map
(determined by searching the map for an item in which the
sequence number fits, or creating anew item if the packet is
the first in a message). The received packet number is then
stored in the LPRGP as its new value, and control passed to
point I in FIG. 36 so that the packet can be displayed or
otherwise acted upon.

If the received packet is a Retransmitted Missing Packet,
the Incomplete Message Packet Map is searched 487 to see
if the packet unambiguously fits in a map item. If yes. the
packet is entered 488 into that item {or a new item created
if the packet is the first in a message). The Packets Unas-
signed to Messages List is then searched to see if there are
packets that can be fit into the Incomplete Message Packet
Map as a result of the most recent entry. If so, those packets
are moved 489 to the map.

A test is then made 490 of whether there are new

displayable packets in the map item just modified. if yes,
control passes to point 1 in FIG. 36 so that they can be
displayed. If not. the module is done.

If the received Retransmitted Missing Packet does not fit
hi the map item (test 487). control passes to step 491.

II the received packet is Unassigned to Message (resulting
from the packet not having a previous packet received and
not being a first packet in a message, and thus unable to be
stored in the Incomplete Message Packet Map), the packet
is entered 491 in the Packets Unassigned to Messages List,
and the module is done.

If the packet type is Confirm Data, a testis made 492. of
whether a packet is missing (as indicated by either packet
sequence numbers for one or more priorities contained in the
Confirm Data packet, not matching the unil’s LPRGP, or
noncontinuous packet numbers of received packets). If yes,
and, in addition, a response has not been received for a
threshold time period (30 seconds for Urgent packets, 120
seconds for others), the unit must successfully respond
before that packet will be retransmitted, and thus the Com-
munications lamp is turned soiidly on 493 (by setting the
Communications State to l and the Comnuinicalions Lamp
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Bit to l) to indicate to the user that the unit should be moved
in orientation or position so as to reestablish contact. The
module is then done. If no packets are missing, the module
is done immediately.

Ifthe packet type is Aclultck, the packet sequence number
contained in the Acldtck packet is removed 494 from the
Packet Acltnowledgement Queue. (If the packet sequence
rttsmbcr is not in the list the packet is ignored as redundant.)
Control then passes to step 495.

If the packet received is an Input Acknowledge, the
relevant packet is deleted 496 from the Input Data Queue. In
addition, the Input Data State is set to U, turning off the
associated timer.

A test is then made 495 of whether there is input remain-
ing—-eithcr input data or aclt:nuwledgements—in either the
Packet Acknowledgement Queue or Input Data Queue, after
the above deletions have been made. If yes, the Transmit
Flag is set 496 so that the unit will transmit immediately.

If the Communications lamp is on. it is turned ofi' 497. If
the lamp is not on. and only if an Input Ack was received,
it is set to flicker for 150 ms (by setting the Communications
State to 2 and the Communications Timer to 180), indicating
in either case that the central station has received input data
from the unit. The module is then done.

If the packet type is Input Acknowledge, the indicated
input packet in the Input Data Queue is deleted 498. In
addition. the "OK" indicator is turned on if the Rcvr
indicator is also off, and the “Trans" indicator turned oil. if
previously on. The Transmit Received Ti.1:ner is also sctto 0.
Control is then passed to step 495. If the indicated input
packet is not in the Input Data Queue, the Input Aclo1owl—
edge packet is ignored as redundant.

FIG. 36 shows a flowchart of the part of the software in
the communications unit that processes displayable incom-
ing Data packets that have been received.

At point 1, atest is made 511 of the priority of the packet.
If the priority is Ring [indicating an incoming telephone
call), a further test is made 512 of whether this is the first
packet in the message (indicated by an STX as the first
character in the text field). ll‘ yes, a further test is made 513
of whether the entire message is contained in the first packet.
If no, the message is not displayed at this time, and the
module is done. If yes, a further testis made 514 of whether
the message is a normal Ring message or a Ring Followup
message, which is identified with an ASCII SUB character
just after the channel number. If the message is a Ring
Followup message, control is passed to step 519. If the
message is a normal Ring, the Ring State is set 515 to E to
start the RingIUrgent lamp hashing. The Auditory (or vibra-
tory] Alarm State variable is also set to 8 to initiate it. if
appropriate. A test is then made 516 of whether a Ring
Interrupt Display is being displayed at the present time. If
no, control passes to step 519. If yes, a test is made 517 or
whether the Ring message is from the same caller as the
Ring Interrupt being displayed. If yes, the time that the
present Ring Intcrrttpt Display will be displayed is extended
518 (by setting the Ring Interrupt State to 1 and the Ring
Intcrrup1:'Iimer to be 30 seconds from the present time), and
the module is done. If no, the Ring lntcrrupt is displayed 518
for the new call, and the module is done.

The Ring [ntetmpt Display will be maintained until either
t.hc user selects a response, 30 seconds have elapsed. a Ring
followup message has been received, or a new Ring packet
has been received for a dilferent incoming call than that just
displayed.

If the received packet is not the first packet in the message
(test 512), a further test is made 520 of whether previous
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packets in the same message have been received. If yes.
control passes to step 514. If no, the just-received packet is
discarded 521. (If a Ring packet is lost. other packets in the
same message are discarded, with the unit then waiting until
the next Ring). The module is then done.

If the packet priority is Urgent, a further test is made 522
of whether the received packet is the first packet in the
message. If yes. the Urgent State is set 523 to 22 to initiate
the lamp blinking, and the Auditory Alarm State set to 8 if
appropriate. In addition, the “Unread” message variable is
set. Conuol then passes to step 524. If this is not the first
packet in the message, control passes immediately to step
524.

The packet is then entered 524 into the display memory.
If the message has a special character indicating that t.his
announces that a Fast, Voicernail message, or Print job is
available. the appropriate text is entered into the Display
Memory to allow the appropriate indicator to be tumecl on.
If the character just before the EDM is an ETB. indicating
that there is additional data, :1 ‘'*MORE*'’ response is
provided to the user as an option. The packet number of the
received packet (note that its first 2 bits consist of the packet
priority} is then placed 525 in the Packet Acknowledgement
Queue. The Transmit Flag is then set 526 so as to initiate
transmission of the Unit 'Il-arrsnussion Butter immediately.
The module is then done.

If the psclret priority is High or Normal. :1 further testis
made 52'? of whether the received packet is the first in the
message. If yes, the "High" andior "Unread" message vari-
able is set 528. as appropriate, and control passed to step
524. If the received packet is not the first in the message.
control is passed immediately to step 524.

FIG. 37 shows a flowchart of the first part of the clock
interrupt software for the microprocessor in the communi-
cations unit.

An interrupt occurs every 0.83333 1115, resulting in execu-
tion of the eloclr interrupt software, Once initiated. a test is
first made 531 of whether the lhurnbwhecl has moved

beyond a certain threshold level. This is done by first
checking a'll1un1hwheel Timer, which ranges from 0-63. If
it is 0, the thurnbwheel movement is calculated and the timer
reset to 63. If not, the Thtunbwheel Timer is decremented.
This results in checking the Lhumhwheel position every
53.333 ms. If the thumhwheel moved, the Thumhwheel
Movement Flag is set 532 so that the main program can
respond to the movement.

The Transmit Timer, which holds the time remaining until
the next transmission from the unit. is then deeremented by
an appropriate amount 533, and the result tested 534. If the
result is 0, the Transmit Flag is set 535. indicating to the
main program that a transrnission should be initiated. (Steps
associated with the Transmit Timer and Flag are left out in
the alternative embodiment in which transmissions result

from a received poll rather than an elapsed time interval).
A test is then made 536 of the Auditory Alarm State. This

variable is 0 if the alarm has not been initiated, from 1 to 7
if it has, and 8 if the initiation has just been requested by the
main program. Each of the states 1-? represent time inter-
vals in which the alarm is sounding or silent, with the
intervals having the following lengths: Sounding for 50 1113,
silent for 150 m5. sounding for 50 m8, silent for 750 rnS,
sounding for 50 m3. silent for 150 m5, and sounding for 50
m3 (for states 7 through 1, respectively). If the Auditory
Alarm State variable is 8, control is passed to point 1. 1f it
is 0, control passes to step 551. If it is from 1 to 7, the
Auditory Alarm Timer is decrerncuted 537 and the result
tested 53!]. If the result is 0 (end of alarm interval), control
is passed to point 1.
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At point 1. the Auditory Alarm State variable is decre-
mented 539, the Auditory Alarm Timer is set to the maxi-
mum value for the new state (depending upon the time
interval for that state), and the Soundinglsilent Flag is set to
I or 0 depending upon whether the new state is sounding or
silent, respectively. Control then passes to step 540. If the
result of test 538 is greater than zero, indicating that time
still remains in that alarm interval, and the Soundingisilent
Flag indicates Sounding, the state of the Auditory Output Bit
is toggled 540 (so as to create an on—oh’ square wave with a
period of L66‘? m3, resulting in an audio frequency of 600
ha plus harmonics). (Alternative embodiments might use a
difl"erent sound pattern for different events, e.g.. Ring, sec-
ond ring for same caller, Urgent. etc, with a clock interrupt
routine based on that shown here). Control then passes to
step 551.

A test is then made 551 of The Ring Indicator State. If the
Ring Indicator State variable is 8, control passes to point 2
to initiate a Ring indicator cycle.

At point 2, a test is made of whether the Urgent State is
nonzero (indicating that an Urgent message is pending). If
yes, the display indicating it is put on hold 552. This is done
as follows: If the Urgent State is 1, indicating that the lamp
is solidly on, the Urgent Hold State is set to 2. indicating a
solid hold If the Urgent State is 2 to 22, indicating that the
lamp is in its blinking stage, the Urgent Hold State is set to
1, indicating a blinking hold. The Ringlurgent Lamp Bit is
then set to ll, Control then passes to step 555.

If the Ring Indicator State is 1-7, the Ring Indicator
Timcris decremenled 553, and the value after decrementing
tested 554. If the result is greater than 0, control passes to
point 4 in FIG. 38. lfthe result is 0, the RingfUrgentLa.n1p
Bit is toggled 555, the Ring Indicator State is deeremented
556, and the Ring 'lirnr'.r is set 557 to 300, representing a
value of 250 m8. Control then passes to point 4 in FIG. 38.

If the Ring Indicator State (test 551) is O. ringing is not
occurring, and control passes to point 3 in FIG. 33.

FIG. 38 shows a flowchart of the last part of the clock
interrupt software for the microprocessor in the communi-
cations unit.

At point 3, a test is made 561 of whether a Ring Interrupt
is pending, by testing the Ring Interrupt State. If it is 1 (yes,
pending). the Ring Interrupt Timer is rlecrernented 562. A
test is then made 563 of the value of the Ring Interrupt
Timer. if the result is O. the old display is restored 564 (from
the appropriate location in the Display Memory). and the
Ring Interrupt State set to Cl. Control then passes to step S65.
If the Ring Interrupt Tuner is greater than 0, control passes
immediately to step 565. If the result of the test 561 of the
Ring Interrupt State is 0. control also passes immediately to
step 565.

A test is then made 565 of whether the Urgent indicator
has been put on hold. (This is done by testing the Urgent
Hold State, which is 2 if on held from is solidly on lamp. 1
if on held from a blinking lamp state. and 0 if not on hold.)
If it is on hold. being solidly on. the Ringmrgent Lamp Bit
is turned on 566, the Urgent State is set 567 to 1, and control
passes to point 4. If the Urgent indicator has been put on
hold from a blinking state, the Urgent State is set 568 to 22,
to reinitiate the blinking cycle from the beginning. and
control passed to step 572.

If the Urgent indicator has not been put on hold, a test is
made 569 of the Urgent State. If the Urgent State is 0 (no
Urgent message pending] or 1 (lamp solidly on), control is
passed to point 4. If the Urgent State is iron-1 2 to 2]
(representing intervals of on-off toggling every 1 second,
resulting in a 1 sec on—1 sec oil‘ duty cycle every 2
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seconds). the Urgent Timer is docremented 570 by 1. and a
further test made 571 of the value of the Urgent Timer after
such decrctnenting. If it is greater than D. then t.hc interval is
not over, and control is passed to point :1. If the Urgent Timer
is D, then the interval has expired. the Urgent State variable
is decremented 573. the Ring/Urgent Lamp Bit is toggled
5'74 (to tom the lamp on if previously oh‘ and vice-versa),
and the Urgent Timer is set 575 to a value of 1200. (This
represents 1000 ms, with each tick of the 0.83333 mS clock
causing the timer to be decremented by 1). Control is then
passed to point 4.

If the Urgent State is 22 (Urgent just initiated), the
R‘tng!Urgcnt Lamp Bit is set 572 to oi? (to make sure), and
control passed to step 573.

At point 4, a test is made 585 of the Communications
State. If it is set to 2 (flicker). indicating that a single flicker
is being displayed, the Flicker Tuner is decrerneotcd and. if
the result is 0. the flicker has ended and the Communications
State and Communications Lamp Bit are set 586 to 0. If the
Communications State is set to I (input data sent). indicating
that the Input Data Timer is on, the Timer is dcercmcntcd
S37 and the result tested 538. It is 0. the Communications
Lamp Bit is set 58910 he solidly on. The module is then done
and the interrupt is dismissed. If lhc Input Data Timer is
greater than 0. the module is also done. if the Communica-
tions State (test 535) is 0. the interrupt is dismissed imme-
diately. Also included in the interrupt module (but not shown
in the figure) is code for dcterrnining whether an Input
Acknowledge packet (either an InputAck or UnitAck) has
been received within a timeout period. Each clock interrupt
causes a Transmit Received Timer to be incremented. and a
test is made to see if the timer is greater than a timeout
period, c.g.. I30 seconds. If yes, the “'l"rans" indicator is
displayed, and the "OK" indicator is turned off, ifpreviously
on. Similarly, a Signal Received Time: is incremented and
used to determine whether a reliable sigma] has been
received for at least the last 120 seconds. If not, the “Rcvr"
indicator is nu-nod on, and "UK" is turned off, it previouslyon.

FIGS. 39-43 show the data structures used in the software
for the communications unit.

FIG. 39 shows the date structure for the Incomplete
Message Packet Map. Each item in the Map contains ‘ll'lf01"A
mation available about packets related to at specific message
that is incomplete (i.c., all packets in the message-—a Etrst
packet, a last packet. and all intervening packctkbavc not
been received). An entry is made in the Map only if the first
packet in the message has been received; otherwise. a packet
is entered in the Packets Unassigned to Messages List. This
implies that the first paeltct entered into the Map for each
message is the first packet in that message. Each item in the
Map consists of a priority for the message 601. a "packet
siot" (c.g.. 602) for each of the 3 packets that can potentially
be in a message (0 through 7). and the sequence number for
the first packet 603 (14 bits). Each packet slot. in turn,
expanded as indicated by the arrow. consists of a Received
Bil 60-I, which is set to either 1 or 0 depending on whether
the corresponding packet has been received or not. and an
indirect pointer 605 to the Packet Text List, which contains
the actual text received for each message. (The pointer
references the address of a pointer in the Pointer List that
contains the actual address in the Packet Text List). During
error-free transmission the first packet and any number of
succeeding packets may be received (Received Bit set to 1)
while following packets have not been received (bit set to D). 65
If a packet has been received. however. and any packet slot
preceding it (i.e.. to the left in the diagram) has its Received
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Bit set to D, the associated packet is missing. Note that the
channel number for each message is stored in the Packet
Text List in the first packet received for that message, just
after the STX character.

Also associated with the Map (but not shown in a figure)
are four 14-bit counters. one for each packet priority, known
as the LPRGP (Last Packet Received for Given Priority).
This contains the packet sequence number for the last packet
received for each priority.

FIG. 40 shows the data structure for the Packets Unas-

signed to Messages List, used in the software in the com-
munications unit. This list holds those packets that have
been received but have not been assigned to a message in the
Incomplete Message Packet Map because there is no infor-
mation, or the information is ambiguous, about their rela-
tionship to a particular message. The list consists of the
following fields for each received packet: The priority 606,
the packet sequence number 607 (14 hits). and a pointer 608
to the Packet Text List.

FIG. 41 shows the data su-ucmres for the Packet Text List.

This contains the text of packets being tracked by the
Incomplete Message Packet Map and Packets Unassigned to
Messages List. The upper part of the figure contains the text
itself (612. 614, and 616). with packets placed in the Packet
Text List in the order in which they are received. with each
text packet beginning with an SDI-I (611, 513. and E15). and
terminated 617 by either an SOH (indicating the start of a
following packet) or an ETB (if no packet follows). The
lower part of the figure contains a 16-bit pointer for each
packet that indicates the address of the beginning of the
packet. Wbcn apacket with N bytes is removed from the list
the remaining text in the list is moved up by N bytes to take
the place of the deleted packet and the pointers recalculated
appropriately.

FIG. 42 shows the data structure for the Display Memory
and the associated Display Window. The Display Memory
621 contains all of the information that can be displayed by
the unit, in the order that a user might view it by rotating the
thumbwhee]. At any given time, only a narrow window
(equal to the size of the display) is visible. with data
transferred from the Display Memory to the Display Win-
dow 622 (a small buffer memory that is part of the LCD and
which drives the display) whenever the thnmbwhccl is
moved. The information contained in the Display Memory
includes status indicators and the top-lcvcl menu (see Lbc
description of the unit interface). all text of the received
messages. text of preprogrammed responses, text of prep:-o~
gremmcd messages, text and data for the Compose opera-
tion, text of electronic mail addresses, and text of com-
mantis.

Also shown is a Pointer List 623, which contains 10-bit
addresses pointing to the beginning of each of the significant
areas of memory, in bytes. Apointer is included for each of
3 priorities of received messages (Urgent. High, and Nor-
mal) and for each of the areas shown in the display memory
diagram 621. [The Status Indicator area begins at address 0).
Within a message priority. messages are stored in the Dis-
play Memory in the order of receipt of the first pacltet. Each
message has been formatted at the central station to fit into
specific lines (with a. maximum of 20 character per line).
Each message begins with [just after the STX character} a
nondisplaycd character that contains the channel number.
Each physics] line of text is terminated by a newline
character. The message itself is terminated by a.nASCl1 ETX
(or a BEL if the full message has not been received). Each
response included with the message is then terminated by an
ETX. [If the response extends across more than one physical
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line each line is terminated by a newline character). The last
response is terminated by an BUM. with the EOM appearing
at the end of the message even if there are no responses.

Prcprogrammed Responses, Messages, Addresses, Com-
mands, and the Compose Menu are coded similarly. with
each physical line terminated by a newline character if the
response extends across a single physical line. and each
response terminated by an ETX. The Compose Menu also
includes space for holding a response composed by the user.

FIG. 43 shows the data structures for the Input Data
Queue, Packet Acknowledge Queue, and Unit Transmission
Bufier.

Each entry in the Input Data Queue consists of the channel
number for the message 631, a tag I532 indicating whether
the input data is in the form of actual test or compressed text
using a code, and apointer (10 bits) to the actual input text
or the actual code in the display memory.

Each entry in the Packet Acknowledgement Queue con-
sists of the 14-bit Packet Sequence Number 634 for the
packet being acknowledged.

The Unit Transmission Buffer consists of the current input
packet being (repeatedly) u-ansmitted. and consists of a
packet header 635, unit ID 636, data 63? [either input data,
an acknowledgement, or both). error check 638 and E01‘
639. (An alternative embodiment would allow either input
data or an acknowledgement. but not both. or. at the other
extreme, multiple input packets and acknowledgement pack-
ets, with the transmission capacity and reliability in both
directions and battery capacity determining the optimum
design).

FIG. 44 shows a flowchart of the software for the rn.icro—

processor in the remote communications station.
At the start of the module. a test is made 641 of whether

a packet has been received from a communications unit via
infrared light (or ulu-asound). This is done by checking the
Packet Ready flag, a flag that is set by an interrupt service
routine when a complete packet has been received. The
interrupt service routine does this by first looking for an
SOH and. when it is found. placing each received character
in a buffer until an EDT is received. at which time the flag
is set. The interrupt service routine, in addition to sampling
the data, also measures the amplitude of the infrared signal
received and. when an ECIT is received, appends that mea-
surement to the packet, in the form of art T-bit character
placed just before the ETX character, as indicated in FIG.
14.

If a packet has been received via infrared, an error check
is computed 642 for the packet. If the error check is not
successful, the packet is thrown away. the Packet Ready flag
is cleared and control passes to the start of the module.

If the error check is successful, the packet (including
signal amplitude measure) is placed I543 in the Received
Packets Queue. with only one such packet for each unit
being held. If a second packet is received from the same unit,
the first is discarded and replaced by the more recent packet.
Control then passes to the start of the module.

If a new infrared packet has not been received, a test is
made 644 of whether a Poll has been received from the

central station on the wire or optical communications circuit.
If yes. a further test is made 645 of whether a packet has
been received from one or more units via infrared (i.e.. is a
response packet available to be sent?) since the last PolL If
not. aNAK character is transmitted 646 to the central station
via the communications circuit. and control is passed to the
start of the module. If yes. the received packets for each unit
are combined together (but leaving out the CRC character
for each packet and adding a new CRC computed for the
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combined packet being transmitted) and the packet trans-
mission initialed 64? by placing it in a bulfer and transmit-
ting the first character. The combined packet also includes a
field with the elapsed time since the last response was
received from the unit, the strength of the signal when the
packet was received. and a field with a measure of the
reliability of the radio signal being received by the unit.
Control is then passed to the start of the module. As each
character completes transmission, an interrupt is generated
and an interrupt handler obtains a new character from the
buffc.r and transmits it. During this period incoming char-
acters from the communications circuit are ignored. When
the entire packet is uansnutted. the interrupt handler
resumes processing received characters from the circuit.

If a poll has not been received, control passes to the start
of the module.

I claim:

1. A method for l2l'a.1'.ISIl.1.iIEil'lg a message to an individual,
comprising the steps of:

originating said message addressed to said individual;
transmitting the message to a central communications

station;
receiving and storing the message at said central com-

munications station:
creating a packet containing data from the message:
transrnilting said packet to a communications unit

carried by the individual by the steps of:
(1) computing an error checking code and adding

said code to the packet;
(2) adding a code to the packet identifying said

communications unit.‘
(3) transmitting the packet by means of radio to the

communications unit;
(4) receiving the packet at the communications unit;
(5) computing an error checking code;
(6) determining whether the packet has been con

rcctly received by comparing the error checking
code computed at the communications unit with
the error checking code contained in the packet;

(7) eonstmeling a packet at the communications unit
comprising a code identifying the communica-
tions unit;

(8) adding a code identifying and thus acknowledg-
ing tltc received packet to said packet constructed
at the communications unit, should the received
packet contain a correct error checking code;

(9) transmitting the packet constructed at the com-
munications unit from the communications unit

via a medium selected born the group consisting
of infrared light and ultrasonic sound to one or
more of a plurality of remote stations. should the
received packet contain a correct error checking
code;

(I0) receiving the packet constructed at the commu-
nications unit fiom the communications unit at a

remote station and temporarily storing it:
(ll) Lrarismitting the packet constructed at the com-

munications unit from said remote station. by
means of a communications circuit via a medium

selected from the group consisting of wire and
optical fiber. to said central station;

repeating the steps of creating the packet containing
data from the message and transmitting the packet to
a communications unit carried by the individual,
until all data in the message has been transmitted
from the central station to the communications unit;

displaying said message to the individual.

46



468

5,588,009
39

2. The method of claim 1. wherein the step of transmitting
the packet fiorn the communications unit comprises the
steps of:

transmitting a poll packet from the central station con—
taining a code identifying the communications unit;

receiving said poll packet at the communications unit;
transmitting the packet from the communications unit.
3. The method of claim 1, wherein the step of transmitting

the packet to lire communications unit comprises the steps
of:

determining a priority for each incoming message. with at
least one level reserved for incoming telephone calls;

assigning said priority to each packet the message is
broken up into, with each packet containing a code
indicating the priority;

allocating capacity of the radio communications channel
such that messages with higher priority are given
preference:

providing a humanly perceptible signal to the user at the
communications unit when messages of particularly
high priority have been received.

4. The method of claim 1, further comprising the steps of:
transmitting a packet from the central station to each

communications unit containing a sequence number for
the last packet transmitted containing message text:

receiving said packet containing said sequence number at
the comrnurtications unit;

determining whether packets containing message text
have been transmitted to the communications unit but
not received by the unit;

providing a humanly perceptible signal to the user when
it has been determined that a packet containing mes
sage text has not been received.

5. The method of claim 1, wherein the step of Lransrrtitting
the packet from the remote commnrtications station com-
prises the steps of:

transmitting a poll packet from the central station to the
remote station;

receiving said poll packet at the remote station;
trarlsmirting a packet from the remote station to the

central station in response to said poll packet that
contains those packets received from communication
units since the receipt of the last poll packet at the
remote station.

6. The method of claim 1, wherein a plurality of packets
is transmitted from the central station to the. communications
unit before an acknowledgement is received for any of the
packets.

7. The method of claim 6, wherein transmission of a
packet fiurrt the central station comprises the steps of:

assigning :3 sequence number to the packet‘,
transmitting the packet to the communications unit with

said sequence number included as part of the packet;
receiving the packet and checking the packet for errors at

the cornrnunicaiions unit:

transmitting a response from the comrnunicatiorts unit
containing an acknowledgement of the original packet,
with the acknowledgement containing the sequence
number of the original packet

8. The method of claim 7, wherein transmission of the
packet comprises the steps of:

transmitting a packet containing a sequence number to the
communications unit;

waiting for a predeterrnined length of time for a response
from the communications unit containing an acknowl-
edgement with the corresponding sequence number;
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removing the packet from a queue of packets to be
transmitted should an acknowledgement be received;

ignoring any further acknowledgements that are received
for packets already removed from said queue of packets
to be transmitted‘,

retransmitting the packet to the communications unit.
should an acknowledgement with the proper sequence
number not be received within the predetennined
length of time.

9. The method of claim 3. wherein retransmission of an
unacknowledged packet comprises the steps of:

determining the identity of the remote station last receiv-
ing a packet from the communications unit;

deterrniniug the time of receipt of said packet from thecommunications unit;

computing the probability that the unitis likely to receive
the relransrnitted packet if it is transmitted at the time
the probability is computed at:

retransmitring the packet if the probability of receipt is
above a certain threshold value.

Ill. The method of claim 1, wherein the step of transmit-
ting the packet from the communications unit comprises the
steps of:

transmitting the packet from the communications unit;
waiting for a specified period of time until the next

transmission of the packet; in which the above steps are
carried out repeatedly.

11. The method ofclaim 10, wherein the time delay before
the next transmission of the packet is determined by the
steps of:

determining the time since the last receipt of apaclcct with
message text;

computing a time delay such that the frequency of
repeated transmissions decreases as the time since the
last receipt of a packet with message text increases.

12. The method of claim 10, wherein the step of trans-
mitting the packct from the communications unit comprises
the steps of:

transmitting the packet from the communications unit:

transmitting a packet from the central station to the
communications unit acknowledging the acknowledge-
ment of the original packet;

receiving said packet acknowledging the acknowledge-
ment at the communications unit;

removing the sequence number of the acknowledged
packet from the list of packets for which acknowledge»
merits will be sent.

13. The method of claim 10, wherein the repeated trans-
mission of the packet front the communications unit con-
tinues with the packet containing the unit identification code
alone, should all received packets have been acknowledged.

14. A method for transniitring a message to an individual
and returning a response to the originator of said message.
comprising the steps of:

originating the message addressed to said individual;
transmitting the message to a central communications

station;

receiving and storing the message at said central commu-
nications station;

creating a packet containing data from the message;
transmitting said packet to a communications unit carried

by the individual by the steps of:
(1) computing an en-or checking code and adding said

code to the packet;
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(2) adding a code to the packet identifying said com-
munications unit;

(3) transmitting the packet by means of radio to the
communications unit;

(4) receiving the packet at the communications unit;
(5) computing an error checking code;
(6) determining whether the packet has been correctly

received by comparing the error checking code com-
puted at the conmtunications unit with the error
checking code contained in the packet;

(7) consuucting a packet at the communications unit
comprising a code identifying the communications
unit;

(3) adding a code identifying and thus acknowledging
the received packet to said packet constructed at the
communications unit. should the received packet
contain a correct error checking code;

(9) transmitting the packet constructed at the commu-
nications unit from the communications unit via a

medium selected from the group consisting of infra-
red light and ultrasonic sound to one or more of ti
plurality of remote stations, should the received
packet contain a correct error checking code;

(10) receiving the packet from the communications unit
at a remote station and temporarily storing it;

(11) transmitting the packet originating from the com-
munications unit from said remote station. by means
of a communications circuit via a medium selected

from the group consisting of wire and optical fiber,
to said central station;

repeating the steps of creating the packet containing data
from the message and transmitting the packet to a
communications unit carried by the individual. until all
data. in the message has been transmitted from the
central station to the communications unit;

displaying said message to the individual;
accepting a response message by the individual at the

communications unit in response to the received mes-
sage;

transmitting said response message from the comrmiI1i-
cations unit by means of a medium selected from the
group consisting of infrared light and ultrasonic sound
to one or more of a plurality of remote stations;

receiving the response message at a remote station and
temporarily storing the response message;

transmitting the response message from said remote sta-
tion by means of a ooinmtmications circuit via a
medium selected from the group consisting of wire and
optical fiber to tire central station;

receiving the response message at the central station;
transmitting the response message from the central station

to the originator of the message;

receiving the response message by the originator of the
message.

15. The method of claim 14, wherein the step of trans-
mitting the response message comprises the Steps of:

transmitting the response message from the communica-
tions unit;

waiting for a specified period of time until the next
transmission; in which the above steps are carried out
repeatedly.

16. The method of claim 14; wherein the step of trans-
mitting a response message comprises the steps of:

selecting said response message from a set of prepro-
grammed responses;

42

encoding the response message as a numerical index to
said set of preprogranuned responses rather than the
text itself.

1'7. The method of claim 14, wherein transmitting the
5 message and accepting a corresponding response message

comprises the steps of:
assigning a channel number to each message received at

the central station;

transmitting the message from the central station to the
communications unit, with said channel number con-
tained in the message;

transtnitting the response from the communications unit
to the central station, with the channel number con-

tained in the response:
converting the channel number to an electronic mail

address identifying the originator of the message;
transmitting the response to the originator of the message

by use of said electronic mail address.
18. The method of claim 14, further comprising the steps

of:

displaying a prcprogrammed response to the user at the
communications unit:

editing the text of the response by the user at the com-
munications unit;

transmitting the modified response to the central station to
update the corresponding list of preprogrammed
responses stored at the central station.

19. The method of claim 14, wherein the step of trans-
mitting thc response message comprises the steps of:

uansnutong the response message from the communica-
tions unit, with the response message containing a
sequence number identifying the particular response
message;

receiving the response message with corresponding
sequence number at the remote station and forwarding
it to the central station;

receiving the response message with corresponding
sequence number at the central station;

transmitting a packet from the central station to the
communications unit acknowledging the response mes-
sage that contains the corresponding sequence number;

ignoring further copies of the response message. as indi-
cated by the sequence number, that may be received at
the central station.

20. The method of claim 19. wherein the step of trans-
mitting the response message comprises the steps of:

transmitting the response message from the communica-
tions unit‘,

waiting a specified period of time after transmission;

providing as humanly perceptible signal to the user of the
cornrnunications unit, should an acltnovvlcdgement of
the response message fail to be received within said
specified period of time.

21. The 1'nethod of claim 14, further comprising the steps
of:

initiating a message requesting that a physical location be
provided for the communications unit assigned to an
individual;

transmitting said message to the central station;
determining the last known location of the communica-

tions unit assigned to said individual;

transoiitting a reply message to the initiator of the request
containing the location of the communications unit.

48
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22. The method of claim 21. wherein the step of trans-
mitting the reply message to the initiator of the location
request comprises the steps of:

determirting whether the comrnunicalions unit for which
the request has been received has had a privacy mode
selected by the user;

transmitting a message to the initiator of the location
request indicating that said privacy mode has been

5

selected, rather than indicating the location of the Incommunications unit. should the privacy mode be
selected.

23. The method of claim 14. fur1.her comprising the steps
of:

transmitting part of the message stored at the central
station to the communications unit;

displaying the pan of the message received at the com-
munications unit to the user, together with a response
that, when chosen, requests additional text from the
message;

choosing said response requesting additional text by the
user;

transmitting a code representing the response together
with identification of the message from the eommuni—
cations unit to a remote station and then to the central
station;

transmitting additional text from the message from the
central station to the communications unit;

displaying additional message text to the user.

20

M. The method of claim 23, Furtlter comprising the steps an
of:

the user performing an action at the communications unit
communicating his or her intention of deleting a mes-
sage;

44

deleting the part of said message received by the com-
munications unit from its memory;

transmitting a code indicating a deletion request, together
with identification of the message to be deleted, from
the cornrnunications unit to the remote station and then

to the central station;

deleting the message stored at the central station.
25. The method of claim 24, wherein the deletion of the

message comprises the steps of:

deleting the part of the message received by the commu-
nications unit from its memory while saving the mes-
sage in a temporary memory;

deleting the message stored at the central station, while
saving the message in a temporary memory;

selecting a command by the user communicating the
intention of reversing the delete action;

restoring the portion of the message received by the
communications unit that had been deleted by obtain-
ing the text from said temporary memory in the com-
munications unit;

transmitting a code representing said reversing of the
delete action to the remote station and then to the
central station;

restoring the message in the central station that had been
deleted to its original state hy obtaining the message
text from said temporary memory in the central station.
the message text from said temporary memory in the
central station.
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CLAIM CONSTRUCTION

MEMORANDUM AND ORDER

On March 7. 2014. the Court held a hearing to determine the proper construction ofthe

disputed claim terms in United States Patents No. 5.590.403. 5.659.891, 5,754,946. 5,786,748,

5,809,428, 5,894,506, and 5,915,210. After considering the arguments made by the parties at the

hearing and in the parties’ claim construction briefing (Dkt, Nos. 107-2, 1 10, and 1 IS'),' the

Court issues this Claim Construction Memorandum and Order.

' Citations to documents (such as the parties’ briefs and exhibits) in this Claim Construction
Memorandum and Order shall refer to the page numbers of the original documents rather than

the page numbers assigned by the Court’s electronic docket. Also, citations are to Civil Action
No. 2:12-CV-S32 unless otherwise indicated.

APPLE 1007
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BACKGROUND

Plaintiffbrings suit alleging infringement ol'United States Patents No. 5,590,403 (“the

‘403 Patent”), 5659,89] (“the ‘891 Patent"), 5,754,946 (the ‘.946 Patent"), 5,786,748 (“the ‘748

Patent“), 5,809,428 (“the ‘428 Patent”), 5,894,506 (“the ‘S06 Patent”), and 5,915,210 (“the ‘2l0

Patent") (collectively, the “patents-in-suit”). In general, the patents-in-suit relate to wireless

messaging systems. The Court addresses each patent—in—suit separately herein.

Plaintiff asserts all of the patents—in—suit against Defendant Apple Inc. Plaintiff asserts

only the ‘946 Patent, the ‘428 Patent, and the ‘S06 Patent against Defendant Samsung

Telecommunications America, LLC. For convenience, even as to patents that are asserted only

against Defendant Apple Ine., the Court refers to the positions and arguments of“Det'endants."

LEGAL PRINCIPLES

“It is a ‘bedrock principle‘ of patent law that ‘the claims of a patent define the invention

to which the patentee is entitled the right to exclude.” Phillips 1:. A WH Corp, 415 F.3d 1303,

1312 (Fed. Cir. 2005') (en banc) (quoting Iiirzova/Pure Wa2‘er1m:'. v. Safari Water Fiftrariorr

l’n.c_, 381 F.3d 1 ll 1, 1 I 15 (Fed. Cir. 2004)), To determine the meaning of the claims, courts start

by considering the intrinsic evidence. See id. at 1313; see also CR. Barri, Inc. v. U.S. Surgical

Corp, 388 F.3d 858, 861 (_ Fed. Cir. 2004); Bel! Art’. Network Se-rvs., Inc. v. Covad Comma‘ ‘us

Group, Inca, 262 F.3d I258, I267 (Fed. Cir. 2001). The intrinsic evidence includes the claims

themselves, the specification, and the prosecution history. See P!1.i‘H:',0s, 415 F.3d at I314; CR.

Bard, 388 F.3d at 861. Courts give claim tenns their ordinary and accustomed meaning as

understood by one of ordinary skill in the art at the time of the invention in the context ofthe

entire patent. Phillips, 415 F.3d at 1312-13: accord Alice, Inc. v. Int‘! Trade Comm Zn. 342 F.3d

1361, 1368 (Fed. Cir. 2003}.



475

Case 2:12-cv-00832-JRG-RSP Document 162 Filed O5!O2f14 Page 5 of 79 PageID #: 4952

The claims themselves provide substantial guidance in determining the meaning of

particular claim terms. Phillips’, 415 F.3d at 1314. First, a term’s context in the asserted claim

can be very instructive. Id. Other asserted or unasserted claims can aid in determining the

claim‘s meaning because claim terms are typically used consistently throughout the patent. Id.

Differences among the claim terms can also assist in understanding a term's meaning. Id. For

example. when a dependent claim adds a limitation to an independent claim. it is presumed that

the independent claim does not include the limitation. Id. at 1314-15.

"[C]laims ‘must be read in view of the speci lication, ofwhieh they are a part?” Id.

at 1315 (quoting MaJ‘klI1(If1 v. Wesrview Instruments, Ind, 52 F.3d 967. 979 (Fed. Cir. 1995} (en

banc)). “[T]he specification ‘is always highly relevant to the claim construction analysis.

Usually, it is dispositive: it is the single best guide to the meaning ofa disputed term.” Phillips.

415 F.3d at 1315 (quoting Vitromcs Corp. v. Crmceprromc. fI?C.. 90 F.3d 1576. 1582 (Fed. Cir.

1996)}; accord Te/e-zfflex. Inc. v. Ficosa N. Am. Corp, 299 F.3d 13:13, 1325 (Fed. Cir. 2002). This

is true because a patentee may define his own terms, give a claim term a different meaning than

the term would otherwise possess, or disclaim or disavow the claim scope. Phillips, 415 F.3d

at 1316, In these situations, the inventor’s lexicography governs. Id. The specification may also

resolve the meaning of ambiguous claim terms “where the ordinary and accustomed meaning of

the words used in the claims lack suflicient clarity to permit the scope of the claim to be

ascertained from the words alone." Teleflar. 299 F.3d at 1325. But, “[a]lthough the

specification may aid the court in interpreting the meaning of disputed claim language. particular

embodiments and examples appearing in the specification will not generally be read into the

claims.” Comer/c Cmmric ’n3, Jim‘. 12. Htirsis Corp, 156 F.3d 1 182, 1137 (Fed. Cir. 1998)
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(quoting Consttmr 1-. Advanced Mi'cro—Devi‘ces. Inc, 848 F.2d 1560. .1571 ( Fed. Cir. 1988));

accord Pfiilitps, 415 F.3d at 1323.

The prosecution history is another tool to supply the proper context for claim

construction because a patent applicant may also define a term in prosecuting the patent. Home

Diagiio3n'c.s, Inc, v. Li_'fesccm_. Inc., 38] F.3d 1352, 1356 (Fed. Cir. 2004) (“As in the case ofthc

specification. a patent applicant may define a term in prosecuting a patent"). “[T]he prosecution

history ( or tile wrapper) limits the interpretation of claims so as to exclude any interpretation that

may have been disclaimed or disavowed during prosecution in order to obtain claim allowance."

Standard Oi!‘ Ca. V. Am. Cvanami‘a' Co, 774 F.2d 448, 452 (Fed. Cir. 1985).

Although extrinsic evidence can be useful, it is “less significant than the intrinsic record

in determining the legally operative meaning ofclairn language." Piiiiiips, 415 F.3d at 13 I 7

("citations and internal quotation marks omitted). Technical dictionaries and treatises may help a

court understand the underlying technology and the manner in which one skilled in the art might

use claim terms, but technical dictionaries and treatises may provide definitions that are too

bread or may not be indicative ofhow the temi is used in the patent. Id. at 1318. Similarly,

expert testimony may aid at court in understanding the underlying technology and determining

the particular meaning ofa term in the pertinent field. but an expert‘s conclusory, unsupported

assertions as to a tern1's definition are entirely unhelpful to a court. Id. Generally, extrinsic

evidence is “less reliable than the patent and its prosecution history in determining how to read

claim terms.” Ia’.

THE PARTIES’ STIPULATED TERMS

The parties have reached agreement on constructions For certain terms, as stated in their



477

Case 2:12-cv-00832-JRG-RSP Document 162 Filed O5!O2f14 Page 7 of 79 PageID #: 4954

Joint Claim Construction and Preliearing Statement (Dkt. No. 72 at Eat. At. their briefing (see.

r3.g., Dkt. No. 107 at App‘); 1). their Joint Claim Construction Chart (Dkt. No. H6 at Eat. A). and

at the March 7. 2014 hearing. The parties’ agreements are set forth in Appendix A to this Claim

Construction Memorandum and Order.

CONSTRUCTION OF DISPUTED TERMS

As a threshold matter, Plaintiff submits: “For several terms drafted in means—plus—

fi.ll'lCl;lOI'l format, Defendants dispute [Plaintiff's] inclusion of ‘and equivalents‘ into the identified

structure. it would be helpful to the jury to include this statutory phrase in each relevant

construction. It is also commonplace to include this phrase-—Markman Orders often

acknowledge the statutory mandate of 35 U.S.C. §I 12." Dkt. No. 107-2 at 30. In accordance

with this Court's standard practice, the Court includes “equivalents” as part of the corresponding

structure for means~plus-litnction terms. See 35 U.S.C. § ll2(D.

The Court herein addresses the disputed terms on a patent-by-patent basis. Terms that

appear in more than one patent are noted accordingly but are not reproduced in multiple

discussion sections below. The parties’ briefing. as well as their arguments at the March 7. 2014

hearing. have indicated that the parties agree that disputed claim terms appearing in more than

one patent should be given the same meaning for all such patents.

Finally. shortly before the start ofthe March 7, 2014 hearing, the Court provided the

parties with preliminary constructions ofthe disputed terms with the aim of‘ focusing the parties’

arguments and facilitating discussion. These preliminary constructions are set forth within the

discussion of each term, below.
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CONSTRUCTION OF DISPUTED TERMS IN U.S. PATENT N0. 5,590,403

The ‘403 Patent is titled “Method and System [or Efficiently Providing Two Way

Communication Between a Central Network and a Mobile Unit." The “"403 Patent issued on

December 31, 1996. and bears a filing date of November 12. 1992. In general. the ‘403 Patent

relates to dynamic reassignment of transmitters from one zone to another. The Abstract of the

‘403 Patent states:

A two—way communication system for communication between a system network

and a mobile unit. The system network includes a plurality ofbase transmitters
and base receivers included in the network, The base transmitters are divided into

zonal assignments and broadcast in simulcast using multi-carrier modulation

techniques. The system network controls the base transmitters to broadcast in

simulcast during both systcrnwidc and zonal time intervals. The system network

Clynamically alters zone boundaries to maximize information throughput. The

preferred mobile unit includes a noise detector circuit to prevent unwanted

transmissions. The system network further provides an adaptive registration

l'eature for mobile units which controls the registration operations by the mobile

units to maximize information throughput.

The Court previously addressed the ‘403 Patent in Mobife Tefecomm.unfearions

Tecfirrologies, LLC 1-’. Cfearwire Corp. No. 2:l2—CV—308—.lRG—RSP, Dkt. No. 72. 2013 WL

3339050. at *2-*3 (ED. Tex. July 1. 2013) {referred to as the “Ciearwire Omler” or simply

“Ci'earwr're" l.
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A. ""transmitter|s]” and “base transmitter[s]"

Plaintiffs Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “plain and ordinary meaning. with the

meaning. understanding that the Court has rejected

[Plaintiffs] implication that transmitting

multiple signals or outputs from a single

structural unit can suffice as multiple
transrnjtters"

AIteman'veIy.'

“plain and ordinaiy meaning. with the

understanding that transmitting multiple

signals or outputs from a Single structural unit

cannot suffice as multiple transmitters”

Dkt, No. 107-2 at 14; Dirt. No. 110 at 19; Dkt. No. 116, Ex. A at 23. 24 & 27. These terms

appear in Claims 1. 10. and 11 of the ‘403 Patent. These terms also appear in Claim 5 of the

‘S91 Patent.

In Cfeurwzre. the Court construed the terms “transmitter" and “base transmitter” in the

‘403 Patent to have their plain and ordinary meaning. Clearwfre, 2013 WL 3339050, at *2. The

Court also found:

Although the Court recognizes that claims l and 10 are method claims. a person

of ordinary skill in the art would understand the terms "transmitter“ and "base

transmitter" to refer to a structural unit. and thus, the number ol"transmitters in a

given system or method is dependent on structure, not function. . . . [T]he Court

rejects [Plaintiffs] implication that transmitting multiple signals or outputs from a

single structural unit can suflice as multiple transmitters.

Id. (citing ‘403 Patent at 15:42-44). Nonetheless. the Court also “reject[ed] Clearwire’s

proposition that a ‘transmitter’ must be spatially separated or geographically dispersed from

other transmitters, because Clearwire has provided no evidence to support reading such a

limitation into the claims." Id. at *3.



480

Case 2:12-cv-00832-JRG-RSP Document 152 Filed OSIOZI14 Page 10 of 79 PagelD #: 4957

Shortly before the start ofthe March 7, 2014 hearing. the Court provided the parties with

the following preliminary construction for these disputed terms: "Plain [meaning] ([e]xpressly

adopt the Cfemrwir-e findings but do not provide them to thejury as part ofa constr[uction].” At

the March 7, 20M hearing, all parties agreed to the Court adopting its preliminary construction.

including as to the ‘2l0 Patent, which at the hearing the parties submitted also uses the term

“transmitter[s].”

The Court therefore hereby construes “transmitterlsl” and “base transmitterlsl” to

have their plain meaning. The Court further hereby adopts the above-quoted conclusions

reached in CIeai'wii'e and orders that at trial the parties shall not present any arguments

inconsistent with those conclusions.

B. “setlsl of transmitters” and “set of base transmitters”

Plaintiff"s Proposed Construction Defendants’ Proposed Construction

No construction "set[s] of at least two [base] transmitters”

Alterriativeift-I.‘

“one or more [base] transmitters"

Dkt. No. lO7-2 at 17; Dkt. No. H0 at 20; Dkt. No. 116. Ex. A at 23. These terms appear in

Claims 1 and 10 ofthc ‘403 Patent.

C'!eom-Ere construed “set of transmitters” to mean “a set of at least two transmitters” and

“set of base transmitters" to mean “a set of at least two base transmitters.“ 2013 WL 3339050,

at *3. Shortly before the start of the March 7. 2014 hearing, the Court preliminarily proposed the

same constructions that the Court reached in Clearu-i‘re.

(It The Parties‘ Positions

Plaintiff argues that Defendants‘ proposal excludes the embodiment illustrated in

Figures 6 and 7 that “us[es] only a single transmitter in each set." Dkt. No. l07—2 at 17. Plaintiff

-10-
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also argues that the disputed terms “are used according to their plain and ordinary meaning to

indicate a logical grouping and not necessarily numerical limitation.“ in’. at 18. Plaintiff cites a

dictionary definition of “set" as “a number of things ofthe same kind that belong or are used

together." Dkt. No. lO7, Ex. 6, Merriam Webster 3* Collegiate Dicti'oiim‘y 1071 (_l0th ed. 1993).

Plaintiff further submits that Claim 10 separately recites a requirement ofat least two base

transmitters by virtue ofrequiring simulcasting within each set of base transmitters. Id. at 1.9.

Defendants respond that they are proposing the Clearwire construction. Dkt. No. 110

at 20. Defendants also submit that the word “transmitters” is plural and that “there is not one

example in the [‘]403 Patent where a ‘set ol'transmitters' consists ofa single transmitter." Id.

Defendants urge that Plaintiff misreads its relied-upon figures, namely Figures 6 and 7, which

Defendants argue use the word “trar1smitters," plural, and illustrate multiple transmitters. Id.

Finally. Defendants argue that Plaintiff has improperly equated the words “set” and "zone." Id.

21120-21.

Plaintiff replies: “A preferred embodiment of the ‘403 Patent discloses that a single

transmitter meets the claim clement ‘set of transmittcrs."’ Dkt. No. l 15 at 6 (citing ‘403 Patent

at 10:50-54). Plaintiff “maintains that the proper course most consistent with the intrinsic record

may be to remove the numerosity requirement from the set of transmitters element, recognize that

‘set’ simply implies shared characteristics, and decline to construe the temt which is non-

technical and will not confuse thejury.“ Dkt. No. 115 at 6.

521 Analysis

Claims 1 and 10 of the ‘403 Patent recite (emphasis added):

1. A method for infomialion transmission by a plurality of transmitters to provide

broad communication capability over a region of space, the information

transmission occurring during at least both a first time period and a second time
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period and the phirafitjv qftransmftters being d1'w'ded into at feast afirsr and

second set aft:-ansmirrers, the method comprising the steps of:

(a) generating a system information signal which includes a plurality of
blocks of information;

(b) transmitting the system information signal to the plurality of
transmitters:

(c) tran..s-itiitttiig by rlzefirst and second sets afzransmttrers a first block of

int"ormation in .s'itr1tt{cas't during the first time period;

(at) a‘ansmi'tIr'ng by Ihejirsz set oftransim'rters a second block of

information during the second time period; and

(e) transmitting b__1.-‘the second set a_frransmit‘Iers a third block of

information during the second time period.

*’F=i!

10. A method ofcommunicating messages between a plurality of base

transmitters and mobile receivers within a region of space divided into a plurality

of zones with each zone having at least one base transmitter assigned thereto, the

communication method comprising the steps of:

(a) transmitting substantially simultaneously a first information signal and

a second infbrmalion signal to communicate messages to the mobile receivers, the

first information signal being transriiirtediii si'mu1cas‘tb;..-*afirsrsetq/'base

transmitters assigned to afirst zone. and the second information signal being

rranr.srm'IIed in sirrttiicast by a second set ofbase tr'ansmt'tIers assigned to a second
zone;

(b) dynamically reassigning one or more of the base transmitters in the

first set ofbase t'ransm1'tter [st'c, transmitters] assigned to the first zone to the

second set‘ afbase II'CU1SH1.i!I€!'3 assigned to the second zone as a Function of the

messages to be communicated in an area, thereby creating an updated first set of

base transrm'trers and an updated Second set ofbase transim't‘tei's; and

(C) transmitting substantially simultaneously a third information signal and

a fourth information signal. the third information signal being transmitted in

simulcast by the updated first set afbase U‘ansmi'tters, and the fourth information

signal being transmitted in simulcast by the updated second set afbase

t‘ransrm'Zt‘ers to communicate additional messages to said mobile receivers.

On one hand, the specification discloses an embodiment in which each “‘set" could

include only one transmittet' (one in each zone):

At this point, the exemplary communi.cati.on system shown in FIG. 6 may transfer

the message to the mobile unit during one oftwo time intervals. In the first time
interval. both base transmitter 612 and base transmitter 6M transmit data via

antenna 620 and antenna 622, respectively, in siinttfcast to be received by mobile

unit 624, which corresponds to step 706 in FIG. 7. This first alternative may be
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useful to deliver the message if, for example. the location of mobile unit 624 in

zone I or some 2 is unknown and broad coverage is desired.

In the second time interval, base transmitter 614 transmits a block of information

including the message data . . . and base transmitter 612 transmits another block

of information. which corresponds to steps 708 and 710 oi‘ FIG. 7.

‘403 Patent at l0:39—54 (emphasis added): see id. at Figs. 6 & 7. Likewise, whereas Claim 10

("quoted above) explicitly recites “simulcast by a lirst set of base transmitters assigned to a first

zone" and “simulcast by a second set ofbase transmitters assigned to a second zone," Claim 1

requires simulcast only by “the lirst and second sets of transmitters.” together. See Phtfhps. 415

F.3d at 1314 (“Because claim terms are normally used consistently throughout the patent, the

usage ofa term in one claim can often illuminate the meaning ofthe same temi in other claims.

Differences among claims can also be a useful guide in understanding the meaning of particular

claim tei-nis.") (citations omitted).

On the other hand, above-quoted Claim 10 recites “dynamically reassigning one or more

of the base transmitters," plural.

In some cases, a plural temi does not necessarily require two or more. For example:

In the phrase “[plurality of . . .] projections with recesses therebetween." the use

of “recesses” can be understood to mean a single recess where there are only two

projections and more than one recess where there are three or more projections.

Indeed. . . . if the palcntees had wanted to require . . . more than one recess, it
would have been natural to limit the claimed invention to an insert means with a

“plurality of recesses."

Du}-‘co Prods‘, Inc. 1:. Tara.’ Coritairirizerrt, 1m:'._, 258 F.3d 1317, 1328 (Fed. Cir. 2001); see Verse

Corp. v. Ag—Bag[n1’lLrd., 392 F.3d 1325, 1330 (Fed. Cir. 2004) (as to the term "means . . . for

creating air cl:ianneIs_." noting that “in context, the plural can describe a universe ranging from

one to some higher number. rather than requiring more than one item”).
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in general, however, the plural form ofa noun refers to two or more. as found in

Markern-Irnaje Corp. 1:. Zrpher L:d.. 657 F.3d 1293, I297 ( Fed. Cir. 201 1). and Leggett & Plaza‘.

Inc. 1’. f'ftc'k0Ijt-‘Sp!'t1?gS Maiztefiietnr'frr.g C0.. 285 F.3d I353, I357 (Fed. Cir. 2002). The Court

addressed these and other relevant cases in Caiypso Wr'rele.s‘s', Inc, et at’. v. T—M0bi‘.'e USA, Inc.-.._

No. 2:08-CV-441, Dkt. No. 28! at 27-32 (ED. Tex. Dec. 3, 2012) (discussing Fi’as!1 Seals, LLC

1:. Pacioion. Inc-., No. 07-575-JJF, 2010 WL 184080 (D. Del. Jan. 19, 2010), afj"'d, 469 Fed.

App’): 916 (Fed. Cir. 2012), Every Penny Counts. Inc. v, Bank 0fA m. Corp. N0. 2:07-CV—42—

FTM-ZQSPC. 2008 WL 4491113 (M..D. Fla. Sept. 29, 2008), and MOAEC. Inc. v. Pandora

Media, Inc, No. 0'/—CV—654—BBC, 2008 WL 4500704 (W.D. Wis. Sept. 30, 2008)).

On balance, the use ofthe plural Form of“t1'anstnitters" demonstrates that a “set of

transmitters“ requires two or more transmitters. See. e.g., Leggezt cf} Flatt, 285 F.3d at 1357 (“At

the outset, the claim recites ‘support wires‘ in the plural. thus requiring more than one welded

‘support wire.‘"). The Court thus reaches the same conclusion here as in Cfenrwire.

The Court accordingly hereby construes the disputed terms as set forth in the following

Term Construction

“set[s] of transmitters” “set[s] of at least two transmitters”

“set of base transmitters" “:1 set of at least two base transmitters”
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C. “transmit . . . in simulcast,” “transmitted . . . in simulcast,” and “transmitting . . . in
simulcast"

PIaintiff’s Proposed Construction Defendants’ Proposed Construction

“transmitting the same information at the same “transmitting the same information at the same

time" time, with the understanding that the Court has

rejected [Plaintiffs] argumeiit that a single

transmitter can operate in simulcast. with itself

by using multi-carrier modulation“

AIteman'veI}»‘.'

“transmitting the same information at the

same time, with the understanding that a single

transmitter cannot operate in simulcast with

itself by using multi-carrier moctulation"

Dkt. No. 107-2 at 20; Dkt. No. 110 at 23; Dkt. No. 116, Ex. A at 23-24. 25 & 27-28. These

terms appear in Claims 1, I0, and J 1 ofthe ‘403 Patent and Claims 1, 10, and 19 ofthe ‘Z10

Patent.

Cfearwire construed these disputed terms in Claims l and 10 of the ‘403 Patent as

meaning “transrnitting the same information at the same time." Cfenru-‘ire. 2013 WL 3339050.

at *4. The Court also rejected any argument “that a single transmitter can operate in simulcast

with itselfby using multi—carrier modulation." Ciearntre, 2013 WL 3339050, at *5.

Shortly before the start ofthe March 7. 2014 hearing, the Court provided the parties with

the following preliminary construction for these disputed terms: '“transmitting the same

information at the same time‘ ([e]xpress1y adopt the Cleanvire findings but do not provide them

to the jury as part of a constr[uetion]." At the March 7, 2014 hearing, all parties agreed to the

Court adopting its preliminaiy construction.

The Court therefore hereby construes “transmit . . . in simulcast,” “transmitted . . . in

simulcast," and “transmitting . . . in simulcast" to mean “transmitting the same information

at the same time.” The Court further hereby adopts the above—quoted conclusion reached in

-15-
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Cfearu-ii'e and orders that at trial the parties shall not present any arguments inconsistent with

that conclusion.

CONSTRUCTION OF DISPUTED TERMS IN U.S. PATENT N0. 5,659,891

The ‘89l Patent is titled “Multicarrier Techniques in Bandlirnited Channels.” The ‘$91

Patent issued on August 19. 1997, and bears a filing date oflune 7, 1995. In general. the ‘S9!

Patent relates to operating more than one carrier within a single channel. The Abstract of the

‘S91 Patent states:

A method ofmultiearrier modulation using co-located transmitters to achieve

higher transmission capacity for mobile paging and two-way digital
communication in a manner consistent with FCC emission mask limits.

Co-location of the transmitters obviates the need for stringent, symmetrical

subehannel interference protection and provides for a wider range of operating

parameters, including peak frequency deviation, bit rate, and carrier frequencies,

to obtain optimal transmission perfomtanee.

A. “paging carrier” and “paging system"
 l

“paging carrier" (‘891 Patent, Claims 1 & 3)

Plaintiffs Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “transmission signal modulated to carry

meaning, information to one or more pagers"

“paging system” (‘S91 Patent, Claim 5)

Plaintiff’s Proposed Construction Defendants’ Proposed Construction

“wireless message system"“ "system For communicating with one or more

pagers”

Dkt. No. 107-2 at 12; Dkl. No. lI0 at 24-25; Dkt. No. I16, Ex. A at 32 & 33.

3 Plaintiff previously proposed: “No construction necessary; plain and ordinary meaning. In the
alternative: ‘wireless message system.” Dkt. No. 107-2 at 12.

-16-
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Shortly before the start ofthe March 7, 2014 hearing, the Court provided the parties with

the following preliminary constructions for these disputed terms: “paging carrier” means

“transmission signal that can be modulated to carry paging information"; and “paging system"

has its plain meaning. At the March 7, 2014 hearing, all parties agreed to the Court adopting its

preliminary construction of “paging system." Accordingly, the Court analyzes only the term

“paging carrier" herein.

gt; The Parties‘ Positions

Plaintilfargues that “[a] paging carrier is a carrier used to send a page message. not a

carrier sent to a pager.” Dkt. No. 107-2 at 12. Plainti l‘i‘ also argues that the preamble term

“paging” is a non-limiting “descriptive name for the systems in which the methods recited by the

Claims may be performed.” Id. at l2—l3. Plaintiff further argues that “paging communications

may be with telephones and other non-pager messaging devices, as the word ‘paging’ simply

means notifying a person ofa message." Id. at 13.

Defendants respond that “the [‘]891 Patent is entirely directed to resolving perceived

problems associated with bandlimited channels assigned by the FCC for mobile paging." Dkt.

No. 110 at 25. Defendants also cite an FCC definition ot“‘paging service,“ which is quoted

below. In’. Defendants conclude that Plaintiffis attempting to remove the word “paging” from

the claims. In’.

Plaintiff replies that by citing the FCC definition ol'“paging service," Defendants seek to

“require[] a specific technology/device and seek[] a definition from within that technology."

Dkt. No. 115 at 8. Plaintiff concludes that Defendants‘ proposal “is thus impemiissibly

restrictive." Id. at 9.
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:2] Analysis

Claim 1 of the ‘89l Patent is representative and recites (emphasis added):

1. A method of operating a plurality ofpaging carriers in a single rnask—detincd,

bandlimited channel comprising the step of transmi.tting said carriers from the

same location with said carriers having center frequencies within said channel

such that the frequency dil'l'erence between the center Frequency of the outer most

of said carriers and the band edge of the mask defining said channel is more than

haltthe freqttcncy di [Terence between the center frequencies ofeaeh adjacent
C-fl'l'I'll3I'.

The Discussion of Related Art in the ‘S91 Patent refers to “mobile paging":

The rising popularity ofinobiie paging services has resulted in increased

competition for air time on the limited number of radii}-fl"€qu€!1C'_t’ chaimeis

allocated by the Federal Communications Commission (FCC) For mobile paging

use. As demand begins to approach and even exceed the capacity ofassigned

channels to handle transmission traffic, delays in service and deterioration of

transmission quality are becoming a major concern to mobife paging users and

providers.

The ability of mobile paging providers to successfully address the problem of

transmission saturation is limited by the finite range of air space dedicated to

mobife paging use. Channels assigned by the FCC to radiopaging providers

typically have narrow bandwidths (_e.g_ 25 kHz) and are subject to stringent
emission mask limitations.

‘S91 Patent at 1:] 1-24 (emphasis added); see id. at 5:] 1-15 (“Thus, according to the present

invention, increased transmission capacity is achieved by operating mo1'e than one carrier in a

standard bandlimited channel assigned for mobiie paging use, such as in the Narrowband

Personal Communications Service or the Part 22 Service") (emphasis added). The Abstract of

the ‘S91 Patent similarly refers to (emphasis added): “A method for multiearrier modulation

using co-located transmitters to achieve higher transmission capacity for mobile paging and two-

way digital communication in a manner consistent with FCC emission mask limits.”

As to extrinsic evidence, Plaintililihas cited a technical dictionary definition of“paging“

that states: “To give a message to someone who is somewhere, but where we don‘t know.” Dkt.
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No. .107. Ex. 8. Newton '3 Teiecom Diaionargv 582 (15th ed. 1999). Also. Defendants have cited

a Federal Communications Commission (“FCC”) document that defines “paging service" as:

“Transmission ofeoded radio signals For the purpose ofactivating specific pagers; such

transmissions may include messages and/or sounds." Dkt. No. I 10, Ex. 18, 47 C.F.R § 22.99,

p. 93 (10-l -1996 ed.) ( emphasis added).

Because the word “carrier" in common parlance refers to a company rather than a signal,

construction is appropria1.e to clarify that, as used in the patent. the term “paging car1'ier” refers to

a signal. Such a reading is supported. for example. by the above-quoted disclosure of “operating

more than one carrier in a standard bandlimited channel." ‘S91 Patent at 5:12-13.

The Court accordingly hereby construcs the disputed terms as set forth in the lbllowing

“paging carrier” “transmission signal that can be modulated

to carry paging information”

CONSTRUCTION OF DISPUTED TERMS IN US. PATENT NO. 5,754,946

The ‘946 Patent is titled “Nationwide Communication System." The ‘946 Patent issued

on May 19, 1998, and bears a filing date of September 21, 1993. The ‘946 Patent is a

continuation-in-part of the ‘403 Patent. In general, the ‘946 Patent relates to avoiding

retransmission of unneeded information. The Abstract of the ‘946 Patent states:

A two-way communication system for communication between a system network

and a mobile unit. The system network includes a plurality of base transmitters
and base receivers included in the network. The base transmitters are divided into

zonal assignments and broadcast in simulcast using mttlti-carrier modulation

techniques. The system network controls the base transmitters to broadcast in

-19-
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simulcast during both systemwide and zonal time intervals. The system network

dynamically alters zone boundaries to maximize information throughput. The

system also uses a mobile unit which receives messages from the network and

transmits messages to the network. The mobile unit includes a switch that allows

a user to request the network to retransmit a received message that contains errors.

A. “switch actuatuble.” “only upon actuation of the switch,” and “only upon receipt of the
inlzlication”

“switch actuatable” (‘946 Patent, Claim 1)

Plaintii'l"s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “a mechanical switch that requires user

meaning. activation"

“only upon actuation of the switch” (‘946 Patent, Claim 1)

P|aintiff‘s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “only upon user actuation ofthe switch, as

meaning. opposed to automatically"

“only upon receipt of the indication” (‘946 Patent, Claim 8)

PIaintiff’s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary "only upon receipt of the indication. as

meaning. opposed to automatically"

Dkt. No. 107-2 at S; Dkt. No. 110 at 14 & 16; Dkt.No. 116, Ex. A at 19 & 22.

Shortly before the start ofthe March 7, 2014 hearing. the Court provided the parties with

the following preliminary constructions for these disputed terms: “switch actuatable" means “a

switch that requires user activation”: “only upon actuation ofthe switch" and “only upon receipt

ofthe indication” have their plain meaning. At the March 7. 2014 hearing, all parties agreed to

the Court adopting its preliminary constructions.
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The Court tlierefore hereby eonstmes the disputed lemis as set forth in the following

B. “a portion of the displayed message,” “a portion of a displayed message,” and “a

portion of the message"

"a portion of the displayed message” (‘946 Patent, Claims I & 8)

PIaintiff’s Proposed Construction Defendants’ Proposed Construction

“message data associated with a partially "less than the entire displayed message”

received message"

“a portion of a displayed message” (‘946 Patent, Claim 7)

Plaintiff’s Proposed Construction Defendants’ Proposed Construction

“message data associated with a partially “less than an entire displayed message"

received message”

“a portion of the message" ('946 Patent, Claim 1)

Plaintiffs Proposed Construction Defendants’ Proposed Construction

“message data associated with a partially “less than the entire message”

received message"

Dkl. No. 107-2 at 21; Dkt. No. H0 at I2; Dkt. No. H6, Ex. A 21119 & 20.
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11 1 The Parties‘ Positions

Plaintiff argues that “the Specification provides" for transmission of the entire message"

and that "[t]he erroneous part ofthe message could be the entire message." Dkt. No. 107-2 at 2]

(citing ‘946 Patent at 15:39-41 & 17:14-17).

Defendants respond that the specification and the prosecution history demonstrate that a

“portion" of a message must be less than the entire message. Dkt. No, 1 10 at 12-13. Defendants

explain. for example, that “if the mobile unit does not receive a complete message (albeit one

containing errors), it never displays the message on the mobile unit to allow the user to request

retransmission of the erroneous message portions." Id. at [4 (citing ‘S06 Patent at 9:26-28 &

17:10-14).

Plaintiff replies that the prosecution history cited by Defendants merely “states a

capability of the invention.” Dkt. No. 115 at 3. Plaintiff also reiterates that “[t]he specification

provides for retransmission of either the entire message, or parts thereof.“ Id. at 4.

{2} Analysis

Claim 8 of the "946 Patent is representative and recites (emphasis added):

8, A method for receiving and transmitting messages at a mobile unit. comprising

the steps of:

receiving at the mobile unit a radio frequency message:

displaying said message on the mobile unit:

receiving an r'iidi'r_:aIi'on Ufa portion ofthe di'spIa_vea' message for which a
user desires retransmission:

transmitting, only upon receipt of the indication, a signal requesting

.-‘eIransrm'ss:'on ofsai'd iiidicnrecf portion ofsaid message;

receiving a retransmission of said indicated portion; and

displaying the received retransmission of .s-aid indic.-atedportion on the
mobile unit.

As a threshold matter, Plaintiffhas not adequately explained orjustifted its proposal of

“message data associated with a partially received message." In particular. Plaintiff has not



493

Case 2:12-cv-00832-JRG-RSP Document 152 Filed OSIOZI14 Page 23 of 79 PagelD #: 4970

identified any disclosure of displaying a partially received message. The bel.ow—quoted

disclosure of retransrnission of “partial messages containing errors" is not sufficiently clear in

this regard. See ‘946 Patent at I7: 1 0. Alternatively and in addition. Plaintiffs proposal ofthc

phrase “associated with“ is vague and overbroad and would tend to confuse rather than clarify

the scope ofthe claims.

As to the proper construction, the Summary of the Invention states:

To achieve the objects and in accordance with the purpose of the invention. as

embodied and broadly described herein. the invention is directed to a mobile unit

for transmitting and receiving radio Frequency signals to and from a

communications network comprising means for receiving radio frequency

messages from the network, switch means for allowing a user to request

rerran.smi'ssi'on afar feast parts ofthe message from the comrnunications network,

and means For transmitting. upon actuation of the switch means, a signal to the

communications network requesting rem:.rnsim‘ssfon ofthe at least portions ofrhe
message.

‘946 Patent. at 5:8-l 8 (emphasis added). This disclosure of retransmission oi'“at least parts oi‘

the message” or “at least portions ofthe message” implies that the user could request

retransmission of an entire message. Likewise, the specification discloses retransmission of

entire messages:

If the mobile uni 1 624 does not completely receive the message. it can generate

and broadcast a negative acknowledge signal. The negative acknowledge signal[]

when delivered to the network operations Center 600, indicates that

retrarismfssion qftlie me.s.sr:ge is necessaly.

Id. at 9:26—30 (emphasis added).

The input switches 1516 also include a switch that allows the user to request‘

i‘ei’rairsmiss1'on ofa message corrupted by errors.

Id. at 15:39-41 (emphasis added).

The request retransmission button I622 aifows the tis'e'r to request the base

rrcmsinitters to retransmit received messages, or parliaf messages coiileiiiing

errors. When the mobile unit receives a message containing errors, it displays the

message on display 1606 with the erroneous per-n‘ons highlighted (e.g.,

-23-
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underlined. placed in brackets. or printed in reverse video}. The user reads the

message and determines whether the displayed message is acceptable. If not, the

user can cause the system to reétransmtz‘ the message, or the erroneous portions‘.

by pressing request retransmission button I622.

Id. at 1738-17 (emphasis added}. These disclosures of retransmitting an entire message coul.d be

read as weighing against Defendants’ contention that the disputed terms refer to less than an

entire message.

A better reading, however, is that the patentee distinguished between retransmission of

"the message" and retransmission of erroneous “portions.“ Id. The specification thus

demonstrates, particularly in the last of the above—quoted passages. that the term “portion" refers

to something less than an entire message.

Moreover, during prosecution, the patentee stated that “the user can elect retransmission

ofonly a porticm ofa message, rather than the ennre message.” Dkt. No. 110. Ex. l3, 1/1 1/ 1996

Proposed Amendment Under 37 CPR §1.1l6 at 4 (emphasis added}. The patentee thus

reinforced during prosecution that “a portion ofa message" is something less than the “entire

.3

message.‘

The Court accordingly hereby eonstrues the disputed terms as set forth in the following

Term Construction

“a portion of the displayed message” “less than the entire displayed message”

3 At the March 7', 2014 hearing. Defendants emphasized additional prosecution history as
purported evidence of the patentee‘s disclaimer of interpreting the disputed terms to refer to

some or all of a message. Plaintiff responded that Defendants‘ arguments were not presented in

Defendants‘ responsive claim construction brief, and Plaintiff requested an opportunity to submit

supplemental briefing. Because the Court construes the disputed tenns without relying on the

additional arguments presented by Defendants at the March 7, 2014 hearing, Plaintiffs request

for supplemental briefing is hereby denied as meet.

.24.
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“a portion of a displayed message" “less than an entire displayed message”

“a portion of the message” “less than the entire message"

C. “means for retransmitting . . ." and “means for transmitting . . ."

“means for retransmitting radio frequency signals containing the portion of the message to

the mobile unit” (‘946 Patent, Claim 7)

PIaintifi’s Proposed Construction Defendants’ Proposed Construction

“[N]ot in ll2/61 format. No Construction Function:
Necessary." Ai’ternan've:'_]r.' “retransntitting radio frequency signals

containing the ponion ofthe message to the

Function: mobile unit only upon user actuation of the

“retransniitting radio frequency signals switch. as opposed to automatically"

containing the portion of the message to the
mobile unit" Structure:

“base transmitter 6 I 2; base transmitter 614:

Structure: base transmitter 1300; or base transmitter

“base transmitter 612; base transmitter 614; M00”

base transmitter 1300; or base transmitter

I400. and eguivalents"

“means for transmitting a first plurality of carrier signals within the desired frequency

band, each of the first plurality of carrier signals representing a portion of the information

signal substantially not represented by others of the first plurality of carrier signals”

(‘210 Patent, Claim 19)

“means for transmitting a second plurality of carrier signals in simulcast with the first

plurality of carrier signals, each of the second plurality of carrier signals corresponding to

and representing substantially the same information as a respective carrier signal of the

first plurality of carrier signals” (‘Z10 Patent, Claim 19)

Plaintift’s Proposed Construction Defendants’ Proposed Construction

“Not in 112/6 format: No Construction Functions: .-igreeri

Necessary.” .4fIsC"i‘!taItt'€I:‘l’.'
Structure:

Function for “means for transmitting a first “base transmitter 1300 including data input

plurality . . ." (agreed): 1302, control logic 1304, modulators

4 35 U.S.C. § 112. T 6 (sometimes referred to as ‘‘§ 1 12(1)").

-25-
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“transmitting a first plurality of carrier 1306-1314, combiner 1316. power amplifier

signals within the desired frequency band, each 1318. and an antenna 1320, as depicted in

ofthe first plurality ofcarrier signals Fig. 13;

representing a portion of the information signal OR

substantially not represented by others of the base transmitter 1400 including data input

lirst plurality of carrier signals” 1402, control logic 1404, modulators

1406-1414, power amplifiers 1416-1424,

Function for “means for transmitting a second combiner 1426, and an antenna 1428. as

plurality . . ." (agreed): depicted in Fig. 14"

“transmitting a second plurality of carrier

signals in simulcast with the lirst plurality of

carrier signals. each of the second plurality of

carrier signals corresponding to and

representing substantially the same information

as a respective carrier signal ofthe first

plurality ofcarrier signals"

Structure:

“transmitter"

Dkt. No. 107-2 at 26-27; Dkt. No. 110 at 15 & 21-22: Dkt. No. 116, Ex. A at 21-22 & 29-31.

Although the “means for transmitting . . ."tem1s appear in a different patent than the

“means for retransmitting . . .“ term, Plaintiff has presented them together. See Dlct. No. 107-2

at 26-29. The Court therefore addresses all. of these terms here.

Shortly before the start of the March 7. 2014 hearing, the Court preliminarily proposed

construing the “means for transmitting" terms in accordance with Defendants“ proposal. The

Court also preliminarily proposed construing “means for retransmitting . . as a means-plus-

function term with Plaintiffs proposed function and the parties‘ agreed-upon corresponding

structure. At the March 7, 2014 hearing, all parties agreed to the Court adopting its preliminary

construction for the “means for rctransmitting . . .” term. The parties did not reach agreement as

to the “means for transmitting . . ." terms. The following discussion therefore addresses only the

“means for trarismitting . . terms.
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11 1 The Parties‘ Positions

Plaintiff argues that “the §l 12.1l 6 presumption is defeated because the claim elements

recite structure necessary to perform the agreed fimetions." Dkt. No. 107-2 at 28. Plaintiff also

argues that Defendants‘ proposal for corresponding structure “is incorrect because it limits

th[ese] element[s] to the preferred embodiments of Figures 13 or 14." Id. at 29. At the March 7,

2014 hearing, Plaintiffpresented the following alternative proposal for the corresponding,

structure: “a transmitter. including the transmitters disclosed in Figs 13 and 14, the transinitters

as disclosed in the Specification at col. 5, 11. 26-40, and equivalents." Plaintiff maintained that

not all of the components in Figure 13 or Figure 14 are necessary, such as the “control logic" and

the “combiner.”

Defendants respond that the "means for transmitting . . .” terms are means-plus-function

terms because Claim 19 of the ‘Z10 Patent “does not recite any structure whatsoever for

performing the claimed function.“ Dkt. No. 1 H} at 22. Defendants urge that “[Plaintil'Fs]

alternative proposal that “transmitter” is the only structure is insufficient because the recited

fitnction is not merely transmitting a signal.” Id.

Plaintiff replies by reiterating that the disputed terms are not means-plus-fiinction terms.

Dkt. No. 1 I5 at 4 & 7. Alternatively, Plaintiflsubniits that "[t]he specification of the ‘403 Patent

is replete with references to the terms ‘transmitter’ and ‘base transmitter’ and even includes an

entire section entitled ‘[t]he Base Transmitter."‘ Id. at 7 {citing ‘-403 Patent at 8:41-45 & 15:41-

16:23).

2 Anal sis

Plaintiffhas failed to demonstrate that Claim 19 ofthe ‘2lD Patent recites sulTcient

structure for the transmitting functions set forth in these disputed terms. Plaintiff has thus failed
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to rebut the presumption that these disputed terms are means-plus- function terms. See. e.g..

Lfghtirtg World, Inc. v. B:'rcr'tv.-'0ua’ Lighting. 1rtc'.. 382 F.3d 1354. 1358 (Fed. Cir. 2004}.

As to the parties‘ dispute regarding the corresponding structure. the specification ofthc

‘Z10 Patent discloses:

The base transmitters of the communication system, such as base transmitters 6 I 2

and 6.14 shown in FIG. 6. preferably utilize a multi-carrier modulation tbrmat as
will now be described.

=l==l==lI

D. The Base Transmitter

Each base transmitter unit, such as base transmitter 612 or 6l4 shown in FIG. 6,

receives transmitter control data and message data transmitted from the satellite

606. FIG. 13 shows a first preferred embodiment ofa base transmitter 1300 in

accordance with the present invention. The base transmitter I300 receives data

from the satellite downlink connected to data input 1302 which provides this data

to a control logic system 1304 to control the Operation of the base transmitter unit.

The control logic 1304 provides a control signal to a plurality of modulators 1306.

1308, 1310. 1312, and 1314. Modulator I306 produces a carrier signal Fl,

modulator I308 produces a Carrier signal F2. modulator I310 produces a carrier

signal F3, modulator l312 produces a carrier signal F4, and modulator 1314

produces a carrier signal Fn.

For example, the control logic may generate appropriate control signals to

modulate the carrier signals in a MOOK, BFSK, M‘ary FSK, PFSK, or quadrature

amplitude modulation scheme. as previously discussed. Each modulator th en

provides the modulated output signal to a combiner 1316 which combines each of

the several modulated carrier frequencies into a single output signal.

The single signal is then applied to a power amplifier 1318 to amplify this signal

to an appropriate level. The power amplifier l3 18 may, for example. produce a

nominal output signal of 350 watts to antenna 1320. In this embodiment, power

amplifier []l318 preferably has extremely linear characteristics to prevent

formation ol‘intcrmodu1ation products, and to insure that these intcrmodulation

products do not cause signals to be generated at undesirable frequencies. Antenna

1320 broadcasts the desired signal from power amplifier 1318.

FIG. 14 shows a second preferred embodiment of a base transmitter unit. The

second embodiment comprises a base transmitter I400 which includes a satellite

downlink connected to data input 1402. control logic 1404, and several

modulators 1406, 1408, I410, 1412, and 1414. Each modulator receives an

-33-
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appropriate control signal from the control logic I404, as previously discussed
with respect to base transmitter 1300.

The output from each of modulators 1406, 1408, 1410, 1412, and 1414 in base

transmitter 1400 is provided to respective power amplifiers 1416, 1418, 1420,
1422, and 1424 to provide an appropriate power output level for transmission,
such as 350 watts aggregate.

The output fiom each of power amplifiers 1416, 1418, 1420, 1422, and 1424 is

provided to combiner 1426 to combine the modulated carrier signals into a single
output signal which is provided to antenna 1423 for broadcast.

‘210 Patent at 13:3-5 & 15:49-16:31. For the corresponding structure, Defendants propose all of

the structures illustrated in Figure 13 or, alternatively, all of the structures illustrated in

Figure 14. Figures 13 and 14 of the ‘210 Patent are reproduced here:

/-'/5_ ,3 Base Transmitter

 
  

 

'-npul I320
|5l8

Powe r

Ampiifia r

-29-
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"76- '4 Base Transmitter

M06 1496 "99

Data
In out

E1102 ._.__|
E Control
l Lo grc

I-104

 

  
M28

M26

As a general principle, “[a] court may not import into the claim features that are

unnecessary to perform the claimed function. Features that do not perform the recited function

do not constitute corresponding structure and thus do not serve as claim limitations.” See

Northrop Grumman Corp. v. Intel Corp, 325 F.3d 1346, 1352 (Fed. Cir. 2003) (citations

omitted); see afso Golight, Inc. v. W11!-Mart Stores, Inc., 355 F.3d 1327, 1334-35 (Fed. Cir.

2004) (finding certain “structures . . . superfluous to our claim construction analysis because they

are not required for performing the claimed function”); Acromed Corp. v. Sofamor Derrek Group

Inc, 253 F.3d 1371, I382 (Fed. Cir. 2001) (regarding a screw as corresponding structure, finding

that “[t]o limit the body portion to a diameter at least as large as the crest diameter of the second

externally threaded portion would be to impermissibly import into the claim limitation specific

dimensions of a preferred embodiment that are unnecessary to perform the claimed function

. 9’).

-30-

500



501

Case 2:12-cv-00832-JRG-RSP Document 152 Filed OSIOZI14 Page 31 of 79 PageID #: 4978

Nonetheless, Plaintil'f‘s proposal 0|‘ a ‘‘transmitter‘‘ is insufficient for performing the

functions recited by the “means for transmitting . . ." terms. Sec ‘2 10 Patent at 5:29-44 &

9:21-26. Instead. Figures I3 and I4 illustrate embodiments in which all oftltc illustrated

components are necessary to constitute a “transmitter" and to accomplish the recited fimctions.

Finally, these two embodiments illustrated by Figures 13 and 14 are alternatives and should

therefore be included in the Court's construction as alternative corresponding structures. See

[sfiida C0,, Ltd. v. Taye’o.='. 221 F.3d 1310. i3l6 (Fed. Cir. 2000) (noting that a patent can

"disclose[] alternative structures for accomplishing the claimed function").

The Court accordingly hereby construes the disputed terms as set forth in the following

Term Construction

' 

“means for retransmitting radio frequency Function:

signals containing the portion of the “retransmitting radio frequency signals

message to the mobile unit” containing the portion of the message to the
mobile unit“

(‘946 Patent, Claim 7)
Structure:

“base transmitter 612, base transmitter

614, base transmitter 1300, or base

transmitter 1400; and equivalents thereof“
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“means for transmitting a first plurality of Function for “means for transmitting a first

carrier signals within the desired frequency plurality . . .” (agreed):

band, each of the first plurality of carrier “transmitting a first plurality of carrier

signals representing a portion of the signals within the desired frequency band,

information signal substantially not each of the first plurality of carrier signals

represented by others of the first plurality of representing a portion of the information

carrier signals” ("Z10 Patent, Claim 19) signal substantially not represented by

others of the first plurality of carrier

“means for transmitting a second plurality signals”

of carrier signals in simulcast with the first

plurality of carrier signals, each of the Function for "means for transmitting a second

second plurality of carrier signals plurality . . ."' (agreed):

corresponding to and representing “transmitting a second plurality of

substantially the same information as a carrier signals in simulcast with the first

respective carrier signal of the first plurality plurality of carrier signals, each of the

of carrier signals” (‘Z10 Patent, Claim 19) second plurality of carrier signals

corresponding to and representing

substantially the same information as a

respective carrier signal of the first plurality

of carrier signals”

Structure:

“base transmitter 1300 including data

input 1302, control logic 1304, modulators

1306-1314, combiner 1316, power amplifier

1318, and an antenna 1320, as depicted in

Figure 13: and equivalents thereof’: or

“base transmitter 1400 including data

input 1402. control logic 1404, modulators

1406~14l4, power amplifiers 1416-1424,

combiner 1426., and an antenna 1428, as

depicted in Figure 14; and equivalents
thereof”

CONSTRUCTION OF DISPUTED TERMS IN U.S. PATENT 310. 5,786,748

The ‘748 Patent is titled “Method and Apparatus For Giving Notification of Express Mail

Delivery.” The ‘748 Patent issued on July 28. 1998, and bears a Filing date ol‘February 28,

I997. The ‘748 Patent claims priority benefit ofa provisional application filed February 29,

I996. The Abstract ofthe ‘748 Patent states:
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To provide prompt notification of delivery of an express mailing to the addressee

thereof, the page number of a person to be notified upon delivery of the express

mailing is communicated to an express mail tracking network and to an operations

center of a wireless paging service. When the paging operations center learns of

the delivery. either front the tracking network or from a page message transmitted

from the delivery site. the person to be notified is paged by the operations center.

A. “wireless page message," “page number," and “paging operations center”

“wireless page message” (‘748 Patent, Claim 1)

Plaintifi"s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “message sent to or from a pager in a paging

meaning. network"

“page number” (‘748 Patent, Claim 1)

Plaintiffs Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “unique number assigned to a pager in a paging

meaning. network"

“paging operations center” (‘748 Patent, Claim 1)

PIaintiff’s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary "center operated by a paging service for

meaning. sending and receiving messages to or from a

pager in a paging network"

Dkt. No. 107-2 at 12; Dirt. No. H0 at 24; Dkt. No. 116, Ex. A at 35 8: 36.

Shortly before the start of the March 7. 2014 hearing, the Court provided the parties with

the following preliminary constructions for these disputed terms: “wireless page message" means

“message sent to or from a wireless device in a paging network"; “page number" means “number

assigned to a wireless device in a paging network;“ and “paging operations center" means

“center operable for sending messages to a wireless device in a paging network.”

-33-



504

Case 2:12-cv-00832-JRG-RSP Document 152 Filed 05iO2i14 Page 34 of 79 PagelD #: 4981

11 1 The Parties‘ Positions

Plaintiffpresents the same arguments for these terms as for the terms “paging carrier"

and “paging system“ in the "891 Patent, above. See Dkt. No. 107-2 at 12-14.

Defendants respond that “SMS and email were well—known technologies by 1997, when

the patent application was filed, but the specification only describes messages sent to a

recipient'spager.” Dkt. No. 1 10 at 24 (citing ‘748 Patent at 2:45-S1, 2:60-64, 3:38-41 & Fig. 2}.

Plaintiff replies: “The failure to reference the existence of an alternative technology is not

indicative of an intention to exclude it. A ‘page message" is simply a data message (traditional

page, SMS, e-mail, etc.) sent to a receiving unit called a pager. There is no evidence foreclosing

other message types. [Defendants are] attempting to impose limitations from a single preferred

embodiment.” Dkt. No. 115 at 8.

121 Analysis

Claim 1 ofthe ".748 Patent recites (emphasis added):

1. A method for providing notification of an express mail delivery to an

addressee thereof. comprising the steps of’:

sending to an express mail tracking service an ID number assigned to an

express mailing and a page number of a delivery notification recipient;

relaying the ID. page number, and an appointed time to a paging

operations cemer;

providing a first indication to the paging operations cei-1t‘ei' that the express

mailing has been delivered to the addressee;

providing a second indication to the paging operations center that the

express mailing has not been delivered to the addressee by the appointed time;

transmitting, responsive to the first indication, a wireless page message to

the recipient as notification of the express mailing delivery; and

transmitting, responsive to the second indication, a wireiess page message

to the recipient notifying recipient that the express mailing has not been delivered

by the appointed time.

On one hand. Defendants’ proposed constructions use the word “pager," thereby arguably

merely rephrasing the disputed terms because Defendants have not proposed an interpretation for
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“pager." Nonetheless. Defendants’ proposed constructions appropriately clarify. for example,

that “page“ and "page number" do not refer to something like a page olia document or a

hardware serial number of a pager.

As to Defendants‘ proposal for “page number,“ however, Defendants‘ have notjustified

requiring a “unique” number. Defendants‘ proposal in that regard is rejected. Likewise.

Defendants have failed to support their proposal that a “paging operations center" must be

operable for both sending messages to a pager aim’ receiving messages from a pager. In other

words, Defendants have notjustified importing a two-way paging limitation. Instead, Claim .l

and the context ofthe specification only require that the paging operations center be operable For

sending messages to a pager. Finally, De f'endants' proposal that a “paging operations center"

must be "operated by a paging service" is unclear and unsupported and would tend to confuse

rather than clarify the scope of the claim.

The Court therefore hereby construes the disputed temis as set forth in the following

Term Construction

1

“wireless page message” “message sent to or from a wireless device in

a paging network”
,.. __.,

“page number” “number assigned to a wireless device in a

paging network"
 ;

“paging operations center” “center operable for sending messages to a

wireless device in a paging network”
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B. “notifying recipient that the express mailing has not been delivered by the appointed
time”

Plaintiffs Proposed Construction Defendants’ Proposed Construction

N0 construction necessary; plain and ordinary “plain meaning, which is that the notification is

meaning. sent after the appointed time for delivery has

passed and the express mailing was not
delivered b that time”5

Dkt. No. 107-2 at 14; Dkt. No. 110 at 23; Dkt. No. 116. Ex. A at 36. This term appears in

Claim .| of the "748 Patent.

Shortly before the start of the March 7'. 2014 hearing, the Court preliminarily proposed

that this disputed term be construed to have its plain meaning.

ill The Parties’ Positions

Plaintiffs argument in its opening brief, in lltll, is: “The meaning is clear from the term

itself, which states ‘notifying recipient that the express mailing has not been delivered by the

appointed time.” Dkt. No. 107-2 at 14.

Defendants respond that this disputed term should be given “its plain meaning, which is

that the notification is sent ofier the appointed time for delivery has passed and the express

mailing was not delivered by that time." Dkt. No. l 10 at 23. Defendants submit that

“[Plaintiffs] infringement contentions assert that notifications sent prior to an appointed

delivery time (for purposes of rescheduling the delivery) satisfy this claim limitation.” Id. at 24.

Plaintiff s argument in its reply brief, in full, is: “[Defendants] attempt[] to alter the plain

and ordinary meaning to only include messages sent ‘after the appointed time for delivery has

passed and the express mailing was not delivered by that time.’ [Det‘cndants‘] proposed

5 Defendants previously proposed: “plain meaning, with the understaiiding that the notification is
sent alter the appointed time for delivery has passed and the express mailing was not delivered

by that time," Dkl. No. 72, Ex. B at 8 (emphasis added).

-35-
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construction seeks to add a redundant and confusing requirement to a term that jurors would

easily understand. in violation of established claim construction law.“ Dkt. No. 115 at 8.

£21 Analysis

Claim l of the ‘748 Patent recites (emphasis added):

1. A method for providing notification ofan express mail delivery to an

addressee thereof, comprising the steps of:

sending to an express mail tracking service an ID number assigned to an

express mailing and a page number oI'a delivery notification recipient;

relaying the ID, page number, and on oppofrned time to a paging

operations center;

providing a first indication to the paging operations center that the express

mailing has been delivered to the addressee;

providirig a second i’ndr'co'ti'on to the paging operarioiis center that the

express inaifnig has not been delivered to the addressee by the appointed time;

transmitting, responsive to the first indication, a wireless page message to

the recipient as notification ofthe express mailing delivery; and

transmitting, responsive to the second indication. a wireless page message

to the recipient nozi_'[w'ng recipferit that the express rnaifiiig has not been dehvered

by the appointed time.

Defendants’ proposed construction, which merely restates the disputed term, is hereby

rejected as unnecessary in light of the context set forth in the claim, quoted above. Instead,

Defendants‘ argument regarding Plaintiff's infringement contentions raises factual questions of

infringement rather than legal questions of claim construction. See PPG Indus. v, Guardian

Indus. Corp._, 156 F.3d 1351. 1355 (Fed. Cir. I998) (noting that "the task ofdetermjning whether

the construed claim reads on the accused product is for the tinder effect").

No further construction is required. See U_S. Siirgiea! Corp. 1!. Erhicon, Inc__, 103 F.3d

1554. 1568 (Fed. Cir. 1997) ("Claim construction is a matter ofresolution ofdisputed meanings

and technical scope, to clarify and when necessary to explain what the patentee covered by the

claims, for use in the determination ofinfringement. It is not an obligatory exercise in

redundancy"): see also 02 Micro Int’! Ltd. v. Beyond Innovation Tech. Co., 52] F.3d 1351,
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1362 (Fed. Cir. 2008) (“[D]istrict courts are not (and should not be) required to construe every

limitation present in a patent’s asserted claims"); Ft'njett.. Inc. v. Secure Cmtt;)tu‘ing Corp, 626

F.3d 1197. I207 (Fed. Cir. 2010) (“Unlike 02 Micro. where the court failed to resolve the

parties‘ quarrel, the district court rejected Defendants‘ construction").

The Court therefore hereby construcs “notifying recipient that the express mailing has

not been delivered by the appointed time" to have its plain meaning.

CONSTRUCTION OF DISPUTED TERMS IN US. PATENT NO. 5,809,428

The ‘-4128 Patent is titled “Method and Device for Processing Undelivered Data Messages

in a Two—Way Wireless Communications System.” The ‘428 Patent issued on September 15,

1998, and bears a filing date ofluly 25, 1996. in general, the '428 Patent relates to

acknowledging receipt of data messages and probe messages. The Abstract of the "428 Patent

states:

A network operations center transmits a data message to a wireless mobile unit

and waits For a data acknowledgment message. It‘ no acknowledgment is received

within a specified time, the network operations center sends a probe message to

attempt to locate the mobile unit and waits for a probe acknowledgment message.

If still no acknowledgment, the network operations center marks the data message

as undelivered and stores it for future delivery. If a mobile unit receives a probe

message while its transmitter is powered olT. it displays an indication to the

subscriber that there is a message waiting to be delivered. The subscriber can

then dial into the netwot'l< operations center to retrieve the message. Or, when the

transmitter of the mobile unit is powered back on, the mobile unit sends a

registration message to the network operations center; and upon receiving the

registration message. the network operations center automatically re-transmits the

undelivered data message to the mobile unit.

A. “network 0peratiot1(s) center”

Plaintiff’s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “central or distributed computers that control

meaning. the operation of the network over which
messa es are sent and received"
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Dkt. No. 107-2 at 6; Dkt. No. 110 at 7: Dkt. No. 116. Ex. A at l & 9. This term appears i.n

Claim I of the ‘428 Patent and Claim 8 ofthe ‘S06 Patent.

Shortly before the start ofthe March 7. 2014 hearing. the Court provided the parties with

the following preliminary construction for this disputed term as to Claim 1 ofthe ‘428 Patent:

“This term in the preamble ofClaim I ofthe ‘42S Patent is not a limitation." As to Claim 8 of

the ‘S06 Patent, the Court preliminarily proposed that the term be construed to have its plain

meaning.

gl 1 The Parties‘ Positions

Plaintiff submits that in Claim 1 of the ‘428 Patent, “network operations center” appears

only in the preamble and is not limiting. Dkt. No. 107-2 at 6. Plaintiff also argues that

“[b]ecause the Claims describe what the network operation[s] center is and what it does. its

meaning will be readily apparent to the jury." Id. at 6-7. Finally, Plaintiff argues that

Defendants‘ proposal ol'“control the operation of the network” is not supported and that

Defendants‘ proposal of “central or distributed computers” “would only serve to confuse thejury

because the patents only describe one computer." In’. at 7.

Defendants respond that “under [Plainti ft‘ 5] current infringement theory. any computer

that is connected to and sends data over a network ostensibly qualifies as a NOC [(network

operations eenter_)].“ Dkt. No. l 10 at 7. Defendants argue that “[g]iven the lack of intrinsic

evidence, to construe the claim fully and properly, the Court should look to extrinsic evidence,"

cited below. Id. at 8.

Plaintiff replies that it “does not contend that “any computer that is connected to and

sends data over a network ostensibly qualified as a NOCF” Dkt. No. 115 at 2. Plaintiff also
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argues that Defendants fail to ‘‘clarify[] what it means to ‘control‘ the network" and fail to

"explain wltat the limitation ‘central or distributed computers‘ means." Id. at 2-3.

At the March 7. 2014 hearing. the parties agreed that a "network operation center" is not

something that resides in a subscriber mobile unit.

{2} Analysis

Claim 1 of the ‘-42% Patent recites (emphasis added}:

1. A network operations center for transmitting and receiving messages to and

from a wireless mobile unit comprising:

means for transmitting messages to the mobile unit:

means for receiving acknowledgment messages from the mobile unit;

means for determining whether an acknowledgment message is an

acknowledgment to a data message or an acknowledgment to a probe message;

means for transmitting a probe message to the mobile unit it‘, after

transmitting a data message to the mobile unit, no data acknowledgment message

is received; and

means for marking a data message as undelivered and storing the

undelivered data message if, after transmitting a probe message to the mobile unit,

no probe acknowledgment message is received.

Claim 8 of the ‘S06 Patent recites (emphasis added):

8. A method of communicating messages between subscribers to an electronic

messaging network, comprising the steps of:

maintaining, at a network ope-ran'on center, a first file of canned messages

and message codes respectively assigned to the canned messages:

maintaining at a tirst terminal of a tirst subscriber, a second file ofcanned

messages and message codes corresponding to the first file;

maintaining, at a second terminal of a second subscriber, a third file of

canned messages and message codes corresponding to the lirst tile;

selecting an appropriate canned message from the second tile for

transmission to the second terminal;

sending the message code assigned to the selected canned message to the

network operation center;

relaying the message code assigned to the selected canned message from

the network operation center to the second terminal;

retrieving the selected canned message from the third file using the

assigned message code received from the network operation cantor; and

displaying the selected canned message retrieved from the third file.
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As to Claim 1 ofthe ‘-428 Patent, the term “network operations center“ appears only in

the preamble and is not "necessary to give life. meaning, and vitality to the claim.” Catniiriu

Mktg. Int '2', Inc. 1-’. Corn’saving.s'.com. Inc., 289 F.3d 801, 808 (Fed. Cir. 2002) (citation and

internal quotation marks omitted). Instead, the “patentee defines a structurally complete

invention in the claim body . . . ." la’. (_citation and internal quotation marks omitted).

As to Claim 8 of the ‘946 Patent, the specification discloses:

It should be understood that, although FIG. 20 shows the central computer as

existing at a single location in the network operations center 600. at di'.strr'bured

ccmrputing S_t»‘.§'t£.'.')J may be used to perform the necessary functional ity of the

central computer 2002. Presently, however, a single location for the cenmn’

computer 2002 is preferred.

‘946 Patent at 20:5-9 (emphasis added).

As to extrinsic evidence, Defendants have cited a Technical Feasibility Demonstration,

submitted to the FCC by Plaintifl" in 1992. that refers to the "NOC" (network operations center)

as the “nucleus" and “the heart” ofthe system. Dkt. No. 110, Ex. 9 at APL—MTEL—0O284l 14.

Defendants have also cited a technical dictionary definition of “network operations center" as:

“[T]hc central place which monitors the status of a corporate network and sends out instructions

to repair bits and pieces of the network when they break. In more formal terms, monitoring of

network status, supervision and coordination of network maintenance, accumulation of

accounting and usage data and user support." 1d,, Ex. 10, Newton 3’ Tcfecom Dicriomrfiii 697 (8th

ed. l994); see i'd_, Ex. 1 I, The New FEEE Standard D1'cti‘0iiary 0fEfec'tri'ca1 and Eler.'I.-'oi1t'cs

Terms 685 (6th ed. 1996) (“A center that is responsible For the operational aspects of a network.

Note: among these are monitoring and controlling, trouble-shooting. user assistance”).

On one hand. “[w]hen the intrinsic evidence is silent as to the plain meaning ofa temi, it

is entirely appropriate for the district court to look to dictionaries or other extrinsic sources For
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context—to aid in arriving at the plain meaning of.‘ a claim term." See 1Ie!ii:sde.=j}'érv. Bot):-ic*k

Wasfiroom Eqm'p.. Inc, 527 F.3d 1379, 1382 (Fed. Cir. 2008); see also Phiiftps. 415 F.3d

at l3]8.

On the other hand, “heavy reliance on the dictionary divorced from the intrinsic evidence

risks transforming the meaning of the claim term to the artisan into the meaning of the term in

the abstract, out of its particular context, which is the specification.” Philfips, 415 F.3d at 1321.

The above-quoted cautionary principle set forth in Phillips is the more compelling one as

to the present disputed term. See id. Because Defendants‘ proposed construction primarily

merely rewords the disputed term itself, and because most of the additional language in

Defendants‘ proposal is based on extrinsic evidence, Defendants‘ proposed construction is

hereby expressly rejected.

On balance. in light. ofthe parties‘ binding agreement at the March 7. 2014 hearing that a

“network operation center" is not something that resides in a subscriber mobile unit, and the Fact

that the language immediately surrounding the “network operation center” term provides ample

context and meaning, no further construction is necessary. See U.S_ Surgical, 103 F.3d at 1568'.

see also 02 Micro. 521 F.3d at 1362; Finjaii. 626 F.3d at 1207.

The Court therefore hereby construes the disputed terms as set forth in the following

chart:

?C°“S‘”°“°“
“network operations center” This term in the preamble of Claim I of the

(‘428 Patent, Claim 1) ‘428 Patent is not a limitation.

“network operation center” Plain meaning

(‘S06 Patent, Claim 8)
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B. “probe message”

Plaintiffs Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “a message sent by the network operations

mcanin. center to locate a mobile unit”

Dkt_ No. 107-2 at 7; Dkt. No. 110 at 4; Dkt_ No. I 16, Ex. A at 2. This term appears in Claim 1

ofthe ‘428 Patent.

Shortly before the start ofthe March 7. 2014 hearing, the Court provided the parties with

the following preliminary construction for this disputed term: “a message sent by the network

operation center to locate a mobile unit."

gli The Parties‘ Positions

Plaintiff argues that “[t]he plain and ordinary meaning of ‘probe message" is clear from

the context; it is a message that is sent to determine whether an address can be reached.” Dkt.

N0. .107-2 at 7. Plaintiff also argues that Defendants‘ proposal of "locate” "improperly imports a

limitation from the Specification." in’. at 6-7. Plaintiff further argues that “[b]y including

‘locate,’ Defendants combine the Functions of the ‘probe message‘ and the ‘probe acknowledge

message,‘ which are parts of separate claim elements and together determine the location of a

mobile unit in the network." Id. Finally. Plaintiff argues that “Defendants” proposed

construction unnecessarily limits the origin of a message." id. at S.

Defendants respond that their proposed construction is the explicit definition set forth in

the specification. Dkt. No. 110 at 4 (citing ‘-4228 Patent at 4:26-40'). Defendants argue that the

extrinsic dictionary definition cited by Plaintiff cannot outweigh the intrinsic definition cited by

Defendants. Id. at 5 (citing TIP S}-'s., LLC ‘I’. Pliifiips & Bi'ooks/Giadii-‘i'n, }nr:._. 529 F.3d 1364,

1375 (Fed. Cir. 2008) (noting that “extrinsic evidence need be given little weight in the court’s

claim construction il'it is outweighed by clear intrinsic evidence")).

-43-
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Plaintiffreplies that “a transmission need not be transmitted by a NOC in order to be a

‘probe message.” D]-it. No. 115 at 1 {emphasis omitted).

£21 Analysis

Although Plaintiff has proposed that no construction is required, the parties have

presented a “fundarnental dispute regarding the scope of a claim term,” and the Court has a duty

to resolve that dispute. 02 Micro, 52! F.3d at 1362-63.

Claim 1 of the ‘428 Patent recites (emphasis added):

1. A network operations center For transmitting and receiving messages to and

from a wireless mobile unit comprising:

means for transmitting messages to the mobile unit;

means for receiving acknowledgment messages from the mobile unit;

means for determining whether an acknowledgment message is an

acknowledgment to a data message or an acknowledgment to a probe message;

means for transmitting a probe message to the mobile unit if, alter

transmitting a data message to the mobile unit, no data acknowledgment message
is received; and

means for marking a data message as undelivered and storing the

undelivered data message if, alter transmitting a probe rnemage to the mobile

unit, no probe acknowledgment message is received.

Plaintiff has cited an extrinsic technical dictionary definition of “probe" as: “An empty

message that is sent to reach a particular address to determine if an address can be reached.“

Dkt. No. 10?. Ex. 1. Newton '5 Teiecom Dicrtioriary 481 (1 1th ed. 1996). Although extrinsic

evidence must be used with caution, technical dictionaries can be particularly useful. Pfiiflips,

415 F.3d at 1318 (“Because dictionaries, and especially technical dictionaries, endeavor to

collect the accepted meanings ofterms used in various fields ofscicnce and technology, those

resources have been properly recognized as among the many tools that can assist the court in

determining the meaning ofparticular terminology to those ofskill in the art ofthe invention”).

Nonetheless, “heavy reliance on the dictionary divorced from the intrinsic evidence risks
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transforming the meaning of the claim term to the artisan into the meaning of the term in the

abstract. out ofits particular context, which is the specification.“ Id. at 1321.

As to the purported intrinsic definition cited by Defendants. “the specification may reveal

a special definition given to a claim term by the patentee that differs from the meaning it would

otherwise possess. In such cases, the inventor’s lexieography governs." Pln'!li'ps, 415 F.3d

at 13 I6. The specification discloses:

FIG. 2 shows a block diagram ofa mobile unit 200, in accordance with a

preferred embodiment of the present invention. Mobile unit 200 includes
transmitter 202 . . . . * * *

Transmitter 202 transmits messages forwarded to it from controller 208.

Preferably, transmitter 202 transmits at least three different types of messages:

data messages, acknowledgment messages, and registration messages. There are

preferably two forms ofacknowledgment messages: data acknowledgment

messages generated by a mobile unit to acknowledge receipt of data messages and

probe acknowledgment messages generated by a mobile unit to acknowledge

receipt ofprobe messages (defined beloi-12) transmitted from a network operations

center. A registration message is generally a message generated by a mobile unit

to update its location to the network operations center.

Receiver 204 receives messages and forwards them to controller 208. Receiver

204 preferably receives at least two different types of messages: data messages

and probe messages. A probe message, as desei-Ibex! above, is geriei-ally a

message generated Qv a network operarioiis (‘miter to facare a inobile ttiiit.

'428 Patent at 4:15-40 (emphasis added).

On balance, this statement of what “[a] probe message . . . is gerierafly . . . .“ is equivocal

and does not amount to a lexicography. See In re Paufsen, 30 F.3d 1475, 1480 (Fed. Cir. 1994)

(“Although an inventor is indeed free to define the specific terms used to describe his or her

invention. this must be done with reasonable clarity. deliberateness. and precision").

Although the Court thus rejects Defendants‘ proposed lexicography. the above-quoted

disclosure can nonetheless be considered as part oi‘ the context provide by the patent as a whole.

See Phillips, 415 F.3d at 1313 (“lmportantly_, the person ofordinary skill in the art is deemed to

-45-
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read the claim term not only in the context of the particular claim in which the disputed term

appears. but in the context of the entire patent, including the specilicationf‘). In addition. the

specification discloses:

It is possible that the corresponding mobile unit will acknowledge aprobe

message but not a data message sent from the network operations center because

the transmission range or strategy for a probe message may differ from that of a

data message, as described in the incorporated US. patent application Ser. No.

08/124,219 [(which issued as the ‘946 Patentl]. For example, a data message may

be transmitted by the network operations center only to the last known location of‘

the corresponding mobile unit. Therefore. if the mobile unit has moved, it may

miss the data message. On the other hand. a. probe message is preferably

broadcast by the netivork operoiioiis center to all locations covered by all base

tr'art.s'niittei'5, so there is a very high likelihood that it will reach the correspono'in.g

mobile unit even ifrl-re mobile unit has mo vea’.

‘428 Patent at 7:59-8:5 (emphasis added). The ‘946 Patent, in turn, discloses:

[T]he systemwide time interval can be used to send a "probe " signal that

requests a particular mobile unit to broaclcasr an aclatowledgrirem signal to allow

the systerrt to determine its approximate location by determining which base

receiver receives the acknowledgment signal. Probe signals, thereby, may be
used to track the locations of mobile units, or to uncover the location of"‘lost”
mobile units.

‘946 Patent at 10:] -8 (emphasis added).

Finally. the following parenthetical explanation appears in the Background oflhe

Invention in the ‘428 Patent:

That application [that issued as the "946 Patent] describes that the mobile unit is

capable of acknowledging that it accurately received a message sent from the

network operations center. The acknowledgment, however, does not indicate

whether it is acknowledging the receipt of a data message or a probe in essoge ("a

message sent by the network operations center to locate a mobile totir). Th us,

there is a need for methods and devices that allow two-way communications

between a network operations center and a personal mobile unit such that

successfully delivered data messages and probe messages From the network

operations center can be distinctively acknowledged by the mobile unit.

‘428 Patent at 1:39-40 (emphasis added).
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The intrinsic evidence thus consistently demonstrates that although a probe message need

not itself specify a location or contain location information. a probe message is generated for

locating a mobile unit. This consistent context should be given effect in the construction ofthe

disputed tenn “probe message." See Retractable Tech.s'., Inc. 1». Becton, Dickfnsott & C.-1., 653

F.3d I296. 1305 (Fed. Cir. 201 I) (“In reviewing the intrinsic record to construe the claims, we

strive to capture the scope of the actual invention. rather than strictly limit the scope of claims to

disclosed embodiments or allow the claim language to become divorced from what the

specification conveys is the invention"); see also Mvstrom 1-. TREX Co.. Inc. 424 F.3d 1 136,

l l44—45 (Fed. Cir. 2005) (construing term “board" to mean “wood cut from a log" in light of the

patentce's consistent usage ofthe term; noting that patentee “is not entitled to a claim

construction divorced from the context of‘ the written description and prosecution history"); Am.

Piledrivfng Eqm'p., Inc. v. Geoquip. Inc. 637 F.3d 1324. I333 (Fed. Cir. 201 l)(“[T]he

consistent reference throughout the specification to the ‘eccentric weight portion‘ as structure

extending from the face of the gear makes it apparent that it relates to the invention as a whole,

not just the p1‘cfe1'rcd emb0dimcnt_").

As to the origin of a probe message. the term “network operations center" appears in the

preamble of the claim rather than in the body. The Court has therefore found, above, that the

term “network operations center” is not a limitation ol'Clain1 l of the ‘428 Patent. Defendants‘

proposal that a “probe message” must be sent “by the network operations center" is therefore

hereby expressly rejected.

Finally, all parties agreed at the March 7, 2014 hearing that the word “sent“ in

Defendants’ proposed construction could be replaced with "generated” so as to better match the

above—quoted disclosures in the specification. See ‘428 Patent at 4:38-40.
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The Court therefore hereby construes “probe message" to mean “a message that is

generated to locate a mobile unit.”

C. “means for determining whether an acknowledgment message is an acknowledgment to

a data message or an acknowledgment to a probe message"

Plaintiff’s Proposed Construction Defendants’

Function: indefinite

“determining whether an acknowledgment message is an acknowledgment

to a data message or an acknowledgment to a probe message"

Structure:

“acknowleclgment message processing (AMP) module 310, and./or

memory 1 10 and processor 308 and equivalents"

Dkt, No. 107-2 at 23; see Dkt. No. 110 at 26-30; Dkt. No. H6, Ex. A at 2. This term appears in

Claim 1 of the ‘428 Patent. The parties agree that this is a means-plus-fiinction term subject to

35 U.S.C. § l12(f) (sometimes referred to as l12,1l 6"). Dkt. No. 107-2 at 23; see Dkt.

No. l 10 at 27-30. Also, Defendants have not challenged Plaintiffs proposal for the claimed

function.

I The Parties‘ Positions

Plaintiff argues that the specification sets forth adequate structure, in particular as

illustrated in Figure 3. Dkt. No. 107-2 at 22-25.

Defendants respond:

[T]he [‘]428 Patent recites “[a]s AMP module 310 receives an acknowledgement

message from MTD module 302. it first determines whether the message is a data

acknowledgment message or a probe acknowledgement message." [‘]428

Patent[] at 5:24-27. No fi.t1'll1Cl' description is provided as to how this

determination is Functionally made, what logic or algorithms are employed. or any

identification of specific structural components that would be utilized. Based on

this limited disclosure, one of ordinary skill would not have known what structure

the patcntees had claimed.
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Dkt. No. l.l0 at 28. Defendants argue that “rather than disclose the required algorithart for th[i.s]

term[], the specification impermissibly restates the fitnction recited in the claim.” Id. at 29

(citing ‘428 Patent at 4:6I—5:l. 5:59-65, 6:4—8 & 6:49-54).

Plaintiff replies that no algorithm is required because “[t]he claim terms at issue Fall

within the Kat‘: exception because the Functions contained in those terms are performable by a

general—purpose computer." Dkt. No. 1 15 at .10 (citing In re Kat: 1’ntei‘a.:'n've Cat’! Processing

Parent Li'tr'g., 639 F.3d 1303. 1316 (Fed. Cir. 2011)). Alternatively, Plaintiffcites its opening

brief and argues that “[P1aintifi] demonstrates that the ‘428 Patent contains sufficient algorithms

for these tenns." Dkt. No. H5 at 10.

At the March 7, 2014 hearing, Plaintillargued that the corresponding structure is not a

general-purpose computer. Plaintiff submitted that if Defendants contend otherwise, then they

have failed to meet their burden ofpresenting expert testimony regarding how a person of

ordinary skill in the art would interpret the specification, as required by the recent eicommerce

case. elcommcrcacom, Inc. v. SAPAG, -—- F.3d —-—-, 2014 WL 685622 (Fed. Cir. Feb. 24,

2o14').‘5'

g2] Analysis

Defendants have not challenged Plaintiffs identification of the corresponding structure in

the specification, at least as set forth in Plaintift‘s proposed construction. See Dkt. No. I 10

at 28-29. Instead, Defendants challenge the sufficiency of that structure, arguing that because

the structure amounts to a general-purpose computer, an algorithm is required but is absent.

Defendants also argue that the Katz exception to the algorithm requirement does not apply

E’ The eicomme-rce case was decided alter the close of briefing in the above—captioned ease.
Plaintiff filed a notice ofsuppleniental authority prior to the March 7. 2014 hearing. See Dkt.

No. l 18, 2/25/2014 Notice ol'Supplemental Authority Recently Issued by Federal Circuit.

-49-
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because “determining whether an acknowledgment message is an acknowledgment to a data message

or an acknowledgment to a probe message" is not analogous to functions such as ‘‘processing.‘‘

(.1. ' ‘ 9! Li . ' $1 ‘ '

receiving, or storing that can be performed by any general-purpose computer without special

programming. See In re Kata. 639 F.3d at 1316.

Plaintifl’ has argued that no algorithm is required, but Plaintit't'submits that if an algorithm

is required then the specification discloses what Plaintiff refers to as an “it”-then-else algorithm" for

performing the claimed function:

As AMP [(acknowledgement message processing_)] module 310 receives an

acknowledgment message from MTD module 302, it first determines whether the

message is a data acknowledgment message or a probe acknowledgment message.
lfit is the former. then AMP module 310 indicates to DMP module 304 to

forward to message transmitting unit 108 the next data message in memory

storage unit 110 waiting to be delivered to that subscriber. Ifit is the latter. then

AMP module 310 updates in memory storage unit 110 the location of mobile unit

200 and indicates to DMP module 304 to re—send the last data message to message

transmitting unit 108.

‘428 Patent at 5:24-34. This disclosure relates to Figure 3, which is reproduced here:
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MESSAGE TYPE DATA MESSAGE 3ES °“DETERMINATION PROCESSING
PROCESSING

MODULE MODULE MODULE

PROCESSOR

ACKNOWLEDGEMENT unosuvsneo can

MESSAGE PRé’.§,§E“F1E$E’,‘?..GE MESSAGE
PROCESSING MODULE PROCESSINGMODULE MODULE

 
FIG.3

Plaintiffargues that “[a] PHOSITA [(person having ordinary skill in the art)] would

recognize AMP module 310 as capable of determining the difference between a probe

acknowledgement and data message acknowledgement ‘in accordance with conventional

techniques.” Dkt. No. 107-2 at 24 (quoting ’428 Patent at 5:62) {emphasis omitted).

Also, as purported evidence of how a person of ordinary skill in the art would understand

the ‘428 Patent, Plaintiff has cited disclosure in the related ‘946 Patent. See Dkt. No. 10?-2

at 24«25; Dkt. No. 115 at 10. The ‘428 Patent incorporates the ‘946 Patent by reference. See

‘428 Patent at 1:36-39. The ‘946 Patent discloses:

Each mobile unit with transmit capability that has received a message in the

immediately previous systemwide forward interval 2704 or the zonal forward
interval 2108 will have an appropriate time slot for transmission scheduled in the
systemwide response interval 2706, or the zonal reverse interval 2710.
respectively. The timing circuit in the mobile transceiver unit determines the

-5]-
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assigned time slot for transmission. For example. iflhe mobile unit simply

intends to transmit an acknowledgment signal. which indicates that the mobile

unit has properly received the message from the network. an 8 bit preamble

followed by the address of that mobile unit need only be transmitted and a 3 bit

acknowledgment.

‘946 Patent at 27:40-53: see id. at Fig. 27(A}. Plaintiffexplains that “the AMP module 310 may

determine the ACK type based on when it received the ACK. As shown in FIG. 27(A) ofthe

’946 Patent . . ., a probe ACK ("with a proper address for a mobile unit) is expected during

Systemwide Reverse Interval 2706 while a message ACK may be expected in Zonal Reverse

Interval 2710.” Dkt. No. 107-2 at 24-25.

Title 35 U.S.C. § 1120‘) provides: “An element in a claim [or a combination may be

expressed as a means or step for perfornting a specified function without the recital of structure,

material, or acts in support thereof, and such claim shall be construed to cover the corresponding

structure, material. or acts described in the specification and equivalents thereof.” Further, “[t]hc

scope ofa claim under [35 U.S.C‘.] section l l2[(D] . . . must be limited to structures clearly

Hnkcd or associated with the claimed function in the specification or prosecution history and

equivalents of those structures.” Met}. !ri.sIi'tunentar:’on & Dt’agnos'rt'cs Corp. V. Efekta AB, 344

F.3d I205. 1219 (Fed. Cir. 2003) (emphasis added).

“[A] means-plus-function claim element for which the only disclosed structure is a

general purpose computer is invalid if the specification fails to disclose an algorithm For

performing the claimed Function." Ne! Mom5*_v1N, Inc. v. Vert'.S'i'gn_, Im.'.'., 545 F.3d 1359, [367

(Fed. Cir. 2008): see WMS Gaming, Inc. 1.‘. Int '1' Game Tech, 184 F.3d 1339. 1349 (Fed. Cir.

1999) ("In a rn.eans-plus-function claim in which the disclosed structure is a computer, or

microprocessor. programmed to carry out an algorithm, the disclosed structure is not the general
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purpose computer, but rather the special purpose computer programmed to perform the discl.osed

algorithm“).

There is. however. an exception to the general rule requiring an algorithm. Specifically.

when the corresponding structure is a general purpose computer, an algorithm is required iuifess

the recited function can be achieved by any general purpose computer without special

programming. In re Karz, 639 F.3d at 1316 (“Absent a possible narrower construction of the

terms ‘processing,’ ‘receiving,’ and ‘storing.’ . . . those Functions can be achieved by any general

purpose computer without special programming. As such. it was not necessary to disclose more

structure than the general purpose processor that perfoniis those functions”); crccard Ergo

Li’:-erasing, LLC V. CareFtrsr'rm 303. Inc-._. 673 F.3d 1361, 1365 (Fed. Cir. 2012) (“In In re Katz,

we held that ‘[a]bsent a possible narrower construction’ ofthe terms ‘processingf ‘receiving,’

and ‘storing,‘ the disclosure of a general-purpose computer was sufficient. . . . In other words. a

gcneral—pu1]3ose computer is sufficient structure if the Function of a term such as ‘means for

processing‘ requires no more than merely ‘processing,‘ which any gene-ral—purpose computer

may do without any special programming") (citations omitted}; bntme id. (“It is only in the rare

circumstances where any general-piu-pose computer without any special programming can

perform the function that an algorithm need not be disclosed”).

If an algorithm is required, that algorithm may be disclosed in any understandable Form.

See fjigpiioarr Tomrh Terrhs, Inc. 1-‘. Dell, Imzz. 659 F.3d I376, 1386 (Fed. Cir. 201 l ) (“'lrtdeed, the

mathematical algorithm of the programmer is not included in the specification. However, as

precedent establishes. it suffices if the spec.ilication recites in prose the algorithm to be

implemented by the programmer.”); see also Ffnisar Corp. v. Dirac TV Group. Irie, 523 F.3d

1323. 1340 (Fed. Cir. 2008) (noting that “a patentee [may] express th[e} algorithm in any
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understandable terms including as a mathematical Formula. in prose. or as a flow chart. or in any

other manner that provides suflicient structure") (citation omitted); Tecsec. Inc. 1*. Int‘! Bus.

Moons. Corp.. 73! F.3d 1336. 1348 (Fed. Cir. 2013) (discussing Fim'sar).

Nonetheless, the purported algorithm must provide a “step—by—step procedure" for

accomplishing the claimed function and cannot “merely provide[] fimelional language." Ergo

Licensing, 673 F.3d at 1365; see, e.g., Rotatable Techs. LLC v. Nokio Inc., No. 2:12-CV-265.

2013 WL 3992930, at *4 (ED. Tex. Aug. 2. 2013) (Gilstrap. 1.). Further, “[i]t is well settled that

simply disclosing software, however. without providing some detail about the means to

accomplish the function, is not enough.” Ftmction Media, LLC v. Googie, .-‘tic. 708 F.3d 1310,

I318 (Fed. Cir. 2013) (citation and internal quotations and alterations omitted).

Claim 1 of the ‘428 Patent recites (emphasis added}:

1. A network operations center for transmitting and receiving messages to and

from a wireless mobile unit comprising:

means for transmitting messages to the mobile unit;

means For receiving acknowledgment messages from the mobile unit;

meansfor delermiiiing whether an acknowiedgment message is an

acknowiedgrnenr to at data message or an acknowledgrnenr to a probe message;

means for transmitting a probe message to the mobile unit ifi after

transmitting a data message to the mobile unit, no data acknowledgment message
isreceivedzand

means for marking a data message as undelivered and storing the

undelivered data message if, after transmitting a probe message to the mobile unit,

no probe acknowledgment message is received.

As corresponding structure for the “means for determining . . .,"‘ Plainti [T proposes:

“acknowledgment message processing (AMP) module 3 l 0, and/or memory 1 I0 and processor

308 and equivalents." See ‘428 Patent at 4:61-5:34.

In some contexts. a person ofordinary skill in the art can interpret disclosure of an

element in terms ofwhat it does, without any description ofits internal structure or operation, as

sufficient corresponding structure. See Teleordta Tec1is., Inc. 1:. Cisco .Sf_vs., 1:10., 612 F.3d 1365.

-54-
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1377 (Fed. Cir. 2010} (as to disclosure of“controllcrs" in the specification, finding that “the

absence ofinternal circuitry in the written description does not automatically render the claim

indefinite. . . . [C]Iai1n deiiniteness depends on the skill level of an ordinary artisan. Therefore,

the specification need only disclose adequate defining structure to render the bounds ofthe claim

understandable to an ordinary artisan”) (citations and internal quotation marks omitted).

Although Defendants argue that the disclosures cited by Plaintiff do not contain sufficient

structure or any algorithm, Defendants have failed to present any evidence of the understanding

ofa person of ordinary skill in the art. such as through an expert declaration or expert testimony.

Defendants have therefore failed to meet their burden ofproving indetiniteness by clear and

convincing evidence. See efconimercacom, ZOI4 WL 635622, at *l5 (“The burden was on SAP

to prove its case, and in the absence ofevidence provided by technical experts who meet the

Dumber: criteria there is a failure of proof. Attorney argument is not evidence"); see also id. at

*1, * 12, "'14; but see id. at ‘°‘l6 (Wallach. .I., dissenting); Noah S)-‘S. v. Intuit Inc., 675 F.3d 1302,

1313-17, 1319 (Fed. Cir. 2012).

Defendants‘ indcfinitcness argument is therefore hereby expressly rejected. This

rejection is without prejudice because the elcormnerce decision was handed down after the close

of claim construction briefing in the above-captioned case.

The Court accordingly hereby finds that for the “means for determining whether an

acknowledgment message is an acknowledgment to a data message or an acknowledgment

to a probe message,” the function is “determining whether an acknowledgment message is

an acknowledgment to a data message or an acknowledgment to a probe message,” and the

corresponding structure is “acknowledgment message processing (AMP) module 310, and/or

memory 110 and processor 308; and equivalents thereof.”



526

Case 2:12-cv-00832-JRG-RSP Document 162 Filed OSIOZI14 Page 56 of 79 PageID #: 5003

D. “means for generating, upon power restoration to the transmitter, a registration

message if a probe message has been received while the transmitter was powered off, said

registration message being transmitted by said transmitter”

Plaintiffs Proposed Construction Defendants’

Function: indefinite

“generating, upon power restoration to the transmitter. a registration

message it'a probe message has been received while the transmitter was

powered off, said registration message being transmitted by said transmitter“

Structure:

“registration message generation module 404 and/or memory 212 and

processor 406. and equivalents."

Dkt. No. 107-2 at 25; see Dkt. No. 110 at 26-30; Dkl. No. 116, Ex. A at 6. This term appears in

Claim 4 of the ‘428 Patent. The parties agree that this is a means-plus-Function term subject to

35 U.S.C. § ll2(f'). See Dkt. No. 107-2 at 25-26; Dkt. No. 110 at 27-30. Also, Defendants have

not challenged Plaintiff's proposal for the claimed function.

I The Parties‘ Positions

Plaintiff argues that the specification sets forth adequate structure, in particular as

illustrated in Figure 4. Dkt. No. 107-2 at 25-26.

Defendants respond:

[T]he [‘]428 Patent specification again inadequately provides only a “black box“

description. reciting a “registration message generation (RMG) module 404” that

“creates a registration message and forwards it to transmitter 202" after checking

memory 212 for an indication that a probe message has been received when the

transmitter 202 was powered off. [‘428 Patent] at 6:6—8, 6:41-47.

Dkt. No. l 10 at 28. Defendants argue that “rather than disclose the required algorithm For th[is]

tcnn[]. the specification impermissibly restates the fi.ll'lClIiOl'l recited in the claim.” Id. at 29

(citing ‘428 Patent at 4:61-5:], 5:59-65, 6:4-8 & 6:49-54).
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Piainti 1'1‘ replies that no algorithm is required because “[t]he claim terms at issue fall

within the Kate exception because the functions contained in those terms are perforrnable by a

general—purpose computer.“ Dkt. No. 115 at 10 (citing In re Kata. 639 F.3d at 1316).

Alternatively, Plaintiffcites its opening briefand argues that “[Plaintifi] demonstrates that the

’428 Patent contains sufficient algorithms for these terms.“ Dkt. No. I I5 at it).

At the March 7, 2014 hearing, PlaintifT argued that the corresponding structure is not a

general-purpose computer. Plaintiff submitted that if Defendants contend otherwise, then they

have fai led to meet their burden of presenting expert testimony regarding how a person of

ordinary skill in the art would interpret the specification, as required by the recent eicotiu.--twee

case. et'com.vn.erce.com, 20l4 WL 685622.

Qlilltfl

Relevant legal principles are discussed as to the “means for determining . . ." term. above.

Claim 4 of the ‘428 Patent recites (emphasis added):

4. A wireless mobile unit. for receiving and transmitting messages from and to a

network operations center comprising:

means for receiving data and probe messages from the network operations
center;

it transmitter;

means for generating. upon receiving a data message, a data

acknowledgment message, said data acknowledgment message being transmitted

by said transmitter;

means for generating. upon receiving a probe message, a probe

acknowledgment message, said probe acknowledgment message being

transmitted by said transmitter;

means for powering the transmitter on and off;

means for determining whether a probe message has been received while

said transmitter was powered oft"; and

meansfbr generating, upon power re.rtot'rm'on to the rransrmtter, a

regt'.s'£ratt'0n message tfn probe message has been recet'ved u-'ln'!e the tr.:msmt'tter

was powered q}_‘f.' Said regfs2‘ra (ion message be1'iign'ai-tsiriitted by said traiisn-tiller.

The specification discloses:
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FIG. 4 shows a block diagram ofcontroller 208 of mobile unit 200, in accordance

with a preferred embodiment of the present invention. Preferably, controller 208

includes acknowledgment message generation (AMG) module 402, iegistratfort

me.5'Sag€.‘ generation (RMG) moduie 404. processor 406, message type

determination (MTD) module 408. probe message processing (PMP) module 410.

and data message processing (DMP) module 412.

=1=$*

RMG module 404 generates registration messages. In a preferred embodiment of

the present invention, as transmitter 202 is powered on, RMG module 404 checks

memory 212 for an indication that a probe message has been received when
transmitter 202 is off. If such an indication exits, then RMG module 404 creates a

registration message and forwards it to transmitter 202.

in apreferred embodiment, modules 402. 404, 408, 410, and 412 comprise

software or microcode and any hardware necessary to effect the execution of that

software or microcode in accordance with conventional techniques. In an
alternative embodiment, modules 402. 404, 408, 410, and 412 can be

implemented in electronic logic circuitry. Processor 406 is preferably any

processor capable of executing the foregoing software or microcode and

performing the processing functions described herein.

15*?

FIG. 10 shows a flow diagram depicting the operation of mobile unit 200 in

registering upon power restoration to transmitter 202, in accordance with a

preferred embodiment of the present invention. Transmitter 202 is turned back

on, for example, when a subscriber traveling on an airplane lands (Stop 1000),

RMG module 404 checks memory 212 for control infomiation indicating that

mobile unit 200 has received a probe message when transmitter 202 is off. If such

an indication exits, then RMG module 404 sends a registration message through

transmitter 202 to network operations center 100 to update the current location of

mobile unit 200 (step 1002).

‘428 Patent at 6:4—I 1, 6:42-57 & 8:63—9:7 (emphasis added"). Figures 4 and 10 are reproduced

here:
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ACKNOWLEDGEMENT HEGISTFWIDN
MESSAGE GENERATION I-‘E53435

MODULE GENERATIONMODULE

MESSAGE TYPE PROBE MESSAGE DATA MESSAGE
DETERMINATION PROCESSING PROCESSING

MODULE MODULE MODULE

 
FIG.4

1000
POWER ON TRANSMITTER OF MOBILE UNIT

TRANSMIT REGISTRATION MESSAGE 1002
IF PROBE MESSAGE HAS BEEN RECEIVED

WHEN TRANSMITTER IS OFF

 
  
  

 

FIG. 10

As corresponding structure for the “means for generating . . .,” Plaintiff proposes:

“registration message generation module 404 andfor memory 212 and processor 406, and

equivalents.” See ‘428 Patent at 6:42-57. Defendants have not challenged Plaintiffs

identification of the corresponding structure in the specification, at least as set forth in Plaintifi"s

proposed construction. See Dkt. No. 110 at 28-29. Instead, Defendants challenge the sufficiency

-59-
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of that structure, arguing that because the structure amounts to a general-purpose computer. an

algorithm is required but is absent.

For the same reasons discussed above as to the “means for determining . . .3‘ although

Defendants argue that the disclosures cited by Plaintiff do not contain suflicient structure or any

algorithm, Defendants have failed to present any evidence ofthe understanding of a person of

ordinary skill in the art, such as through an expert declaration or expert testimony. Defendants

have therefore failed to meet their burden to prove indefiniteness by clear and convincing

evidence. See efcontri-tet'c'e.can-1, 2014 WL 685622, at *1 5; but see Noah .Sfi=s., 675 F.3d at

1313-17,1319.

Defendants‘ indcfiniteness argument is therefore hereby expressly rejected. This

rejection is without prejudice because the eicommerce decision was handed down after the close

of claim construction briefing in the above-captioned case.

The Court accordingly hereby finds that for the “means for generating. upon power

restoration to the transmitter, a registration message if a probe message has been received

while the transmitter was powered off, said registration message being transmitted by said

transmitter,” the function is “generating, upon power restoration to the transmitter, a

registration message if a probe message has been received while the transmitter was

powered off, said registration message being transmitted by said transmitter,” and the

corresponding structure is “registration message generation module 404 andfor memory 212

and processor 406; and equivalents thereof.”



531

Case 2:12-cv-00832-JRG-RSP Document 152 Filed OSIOZI14 Page 61 of 79 PagelD #: 5008

E. “means for powering the transmitter on and off“

PIaintiff’s Proposed Construction Defendants’ Proposed Construction

Function: Function:

"powering the transmitter on and off” “powering the transmitter on and off

independently of the receiver“
Structure:

“transmitter power switch 504; or mobile Structure:

unit power switch 508, and equivalents“ “transmitter power switch 504”

Dkt. No. 107-2 at 29; Dkt. No. I .l0 at 6; Dkt. No. I I6, Ex. A at 5. This term appears in Claim 4

of the ‘428 Patent. The parties agree that this is a means—plus-fiinction term subject to 35 U.S.C.

§ ll2(D. Dkt. No. 107-2 at 29-30; see Dkt. No. 110 at 6-7.

Shortly before the start ofthe March 7, 2014 hearing, the Court provided the parties with

the following preliminary construction for this disputed term: “Function: ‘powering the

transmitter on and oil‘; Structure: ‘transmitter power switch 504; and equivalents thercol‘.”’ At

the March 7, 2014 hearing, all parties agreed to the Court adopting its preliminary construction.

The Court therefore hereby finds that for the “means for powering the transmitter on

and off,” the function is “powering the transmitter on and of ,"’ and the corresponding

structure is “transmitter power switch 504; and equivalents thereoll”

F. Additional Means-Plus-Function Terms

Defendants have also submitted:

The deficiencies identified above apply to all ofthe means-plus-Function terms

identified in Exhibit l9.[fn 23] Accordingly, asserted claims 1, 2, and 4 ofthe

[‘]-428 Patent are invalid as indefinite.

[in 23: The term “means for marking a data message as undelivered and storing

the undelivered data message if, after transmitting a probe message to the mobile

unit, no probe acknowledgment message is received” corresponds to, fitter ufia,

black-box element “undelivered data message processing (UDMP) module 314.”

[‘]428 Patenl[] at 5:50-53. The term “means for generating, upon receiving a data

message, a data acknowledgment message, said data acknowledgment message

-5]-
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being transmitted by said transmitter" corresponds to, inter aiia, black—box

element “acknowledgement message generation (AMG) module 402." M. at

6: 15-19, 6:37-41. The term "means for generating. upon receiving a probe

message, a probe acknowledgment message, said probe acknowledgment message

being transmitted by said transmitter" corresponds to. inter alia. black—box

element “acknowledgement message generation (AMG) module 402." In‘. at

6:19-21, 6:27-32, 6:37-41. The term “means for determining whether a probe

message has been received while said transmitter was powered off“ corresponds

to, inter aiia, black-box element “registration message generation (RMG) module

404." Id. at 6:4] -46. The term “means for automatically transmitting undelivered

data messages to the mobile unit upon receiving a registration message from the

mobile unit" corresponds to, inter aifa. black-box element “registration message

processing (RMP) module 306.” la’. at 5:54-59.

Dkt. No. l]0 at 30 & n.23; see Dkt. No. ll6, Ex. A at 3-6.

Defendants’ assertions ofindeliniteness as to these additional means—plus—f'unction terms

suffer from the same defect discussed above as to the “means for determining . . ."’ and “means

for generating . . ." terms. Specifically, Defendants have failed to present any evidence of the

understanding ofa person of ordinary skill in the art. such as through an expert declaration or

expert testimony. Defendants have therefore failed to meet their burden to prove indefinitcness

by clear and convincing evidence. See e/cormnerce.com, 2014 WL 685622, at * I5; but see Noah

S_vs., 675 F.3d at 1313-17, 1319.

Defendants‘ indefiniteness arguments are therefore hereby exp1‘essly rej ected. This

rejection is without prejudice because the eicommerrre decision was handed down after the close

of claim construction briefing in the above—captioned ease.

The Court accordingly hereby construos these additional means-plus-function terms as set

forth in the following chart:
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Term Construction

“means for marking a Function:

data message as “marking a data message as undelivered and storing the

undelivered and storing undelivered data message if, after transmitting a probe

the undelivered data message to the mobile unit, no probe acknowledgement

message if, after message is received”

transmitting a probe

message to the mobile unit, Structure:

no probe acknowledgment “undelivered data message processing module 314 andfor

message is received” memory 110 and processor 308: and equivalents thereoi”

(‘428 Patent, Claim 1)

“means for generating, Function:

upon receiving a data “generating, upon receiving a data message, a data

message, a data acknowledgement message, said data acknowledgement

acknowledgment message, message being transmitted by said transmitter”

said data acknowledgment

message being transmitted Structure:

by said transmitter" “acknowledgement message generating module 402 andfor

{"428 Patent, Claim 4) memory 212 and processor 406; and equivalents thereof’

“means for generating, Function:

upon receiving a probe “generating, upon receiving a probe message, a probe

message, a probe acknowledgement message. said probe acknowledgement

acknowledgment message, message being transmitted by said transmitter"

said probe

acknowledgment message Structure:

being transmitted by said “acknowledgement message generating module 402 andfor

transmitter” memory 212 and processor 406: and equivalents thereof”

(‘428 Patent, Claim 4

“means for determining Function:

whether a probe message “determining whether a probe message has been received

has been received while while said transmitter was powered off”
said transmitter was

powered off” Structure:

(‘428 Patent, Claim 4) “registration message generating module 404 andfor

memory 212 and processor 406; and equivalents thereof’
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“means for automatically Function:

transmitting undelivered “automatically transmitting undelivered data messages to

data messages to the the mobile unit upon receiving a registration message from

mobile unit upon receiving the mobile unit”

a registration message
from the mobile unit” Structure:

(‘428 Patent, Claim 2) “message transmitting unit 108; and equivalents thereof”

CONSTRUCTION OF DISPUTED TERMS IN US. PATENT NO. 5,894,506

The ‘506 Patent is titled “Method and Apparatus for Generating and Comtnunicating

Messages Between Subscribers to an Electronic Message Network." The ‘506 Patent issued on

April 13. I999, and bears a filing date of September 5. 1996. In general, the ‘S06 Patent relates

to conveying so-called “canned“ messages by using codes. The Abstract ofthe “506 Patent

states:

An electronic messaging network comprises a network operation center and plural

message terminals. all including memories for storing corresponding files of

canned messages and associated message codes. To send a canned message. a

calling part); selects a canned message stored at one message terminal and

transmits the assigned message code to a receiving party at another message

terminal via the network operation center. The receiving terminal retrieves the

selected canned message from its memory using the received message code for

display to the receiving party. Filcs ofcanned responses and associated response

codes may also be stored i.n the memories at the terminals and network operation

center to allow the exchange ofselcetcd canned response options in conjunction

with canned messages to be in response code Form.
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A. “canned message” and “canned multiple response options"

“canned message" (Claim 8)

PIaintiff’s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “previously stored textual word or phrase"

meaning.

Alreriiarivefli-'.'

Alter-iiarivel}-'.' “previously stored sequence of text“ or

“a predefined message“ “previously stored sequence of characters"

“canned multiple response options” (Claim 12)

Plaintifl’s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “previously stored response to canned

meaning. message”

Alfei'.=iari1=ei_v.'

“predefined response that is available for- H?
user selection

Dkt. No. 107-2 at 10; Dkt. No. H0 at 9-10; Dkt. No. 116, Ex. A at 9 8513.

Shortly before the start ofthe March 7'. 2014 hearing. the Court provided the parties with

the following preliminary constructions for these disputed temis: “canned message” means

“predefined message"; and “canned multiple response options” means “predefined responses to a

canned message.” At the March 7. 2014 hearing, all parties agreed to the Cout“: adopting its

preliminary construction of “canned multiple response options." The parties did not reach

agreement as to “canned message." The following discussion therefore addresses only the term

“canned message."

7 Plaintiff previously proposed: “predefined response messages available for user selection."
Din. No. 107-2 at 10.

-55-
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11 1 The Parties‘ Positions

Plaintiff argues that Defendants‘ proposal is too narrow because "the ‘S06 Patent does

not prohibit a message fiom being expressed by characters or symbols" and because “the

Specification contemplates the canned messages being ‘updated.’" Dkt. No. 107-2 at 10.

*‘Finally,’' Plaintiff argues, “the storage of responses and canned messages is clear from the claim

language itself." Id. at 11.

Defendants respond that “[t]he method disclosed in the [‘]506 Patent is predicated on a

user selecting an appropriate textual message from a list already stored at the user's messaging

te1'minal." Dkt. No. llfl at 9 (citing ‘S06 Patent at 1:57-60 & 3:44-54). As to Plaintiff's

objection to Defendants‘ proposed construction, Defendants respond that “a textual word or

phrase certainly includes characters and may include symbols.” Id. Alternatively, Defendants

submit that “[i]f [Plaintiff’ s] objection is simply to the inclusion of ‘word or phrase,‘ Defendants

would be willing to accept “previously stored sequence of text’ in the alternative.” Id. at 9 n.9.

Finally, Defendants respond that “nothing in Defendants’ construction prohibits the list of stored

canned messages from being modified or updated.” Id. at 9-10.

Plaintiff replies that “Defendants, for the first time in their response. add that their

construction could also include ‘symbols,’ but do not explain the meaning of ‘symbol’ or

concede that a symbol would cover an emoticon.“ This construction would not be helpful to the

jury, as it would necessitate further claim construction over the meaning of the words of the

construction.” Dkt. N0. 115 at 3.

At the March 7. 2014 hearing, Defendants submitted, as another alternative proposed

construction: “previously stored sequence of characters."

r.t._

3 An example ofan “emoticon" is the well—known smiley face: . :1".

-56-
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:2] Analysis

Claims 8 and [2 of the ‘S06 Patent recite ( emphasis added):

8. A method ofcommunicating messages between subscribers to an electronic

messaging network. comprising the steps of:

maintaining, at a network operation center, a first file of canned messages

and message codes respectively assigned to the canned messages;

maintaining at a first terminal of a first subscriber, a second tile ol’canned

messages and message codes corresponding to the tirst tile:

maintaining, at a second terminal ofa second subscriber, a third tile of

canned messages and message codes corresponding to the first file;

selecting an appropriate conned message from the second tile for
transmission to the second terminal;

sending the message code assigned to the selected t:onn.ec2' message to the

network operation center;

relaying the message code assigned to the selected canned message from

the network operation center to the second terminal:

retrieving the selected Ca‘I1i'I(’dm'€SSag€ from the third file using the

assigned message code received from the network operation center; and

displaying the selected conned message retrieved from the third tile.

12. The method delined in ciaim l 1, further including the steps oi‘.

maintaining at the network operation center, a fourth file of canned

nnritiple response options and response codes respectively assigned to the canned

rritiinpie response options;

maintaining at the first terminal, a fifth file ofcanned rrttrmpfe response

options and response codes corresponding to the fourth tile; and

maintaining. at the second terminal, a sixth file of ermneo’ ninmiple

response options and response codes corresponding to the fourth tile;

wherein the selecting step further includes

the step of selecting appropriate canned rnnlttpfe response options from

the liiih tile;

the sending step further includes the step of sending the response codes

assigned to the selected inuizipie response options together with the message code

to the network operation center;

the relaying step further includes the step of relaying the message and

response codes from the network operation center to the second terminal: and

the retrieving step further includes the step oi" retrieving the selected

canned rniritipi'e response options from the sixth file using the assigned response

codes received from the network operation center.
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As a threshold matter, Defendants‘ proposal of “previously stored" is redundant of other

claim language, such as the recital that canned messages and canned multiple response options

are stored in "tiles." Defendants‘ proposals in that regard are therefore hereby expressly

rejected.

As to the proper construction, the ‘S06 Patent consistently refers to canned messages as

being “text" or “phrases," including in the Summary of the Invention:

It is accordingly a principle object of the present invention to provide an

improved electronic messaging network and method, wherein communications

link capacity is conserved by transmitting certain messages with an improved

degree ofrriessage compression.

Particularly in the ease of radio paging, many paging messages consist[] of a

relatively small number of common phrases, such as “I am on the way home",

“I am working late", “Can we meet for lunch”, etc. This being the case, such

commonly used phrases can be treated as “canned” messages that can be replaced

by short message codes as simple as, for example, one or several ASCII

[(American Standard Code for Information Interchange)] characters.

‘S06 Patent at 1:38-49 (emphasis added). The specification likewise discloses:

The calling party browses through the file to determine if the text qfany qfrlie

ccumed messages is appropriate to convey the particular message that the calling

party wishes to send to the receiving party.

Id. at 3:50-54 (emphasis added): see id. at 4:4-5 (“I am on my way home” described as “canned

message“); see also id. at 4:15-16, 4:56-59 & 5:24-26 (Similar).

NOC [(_network operations center}] 12 determines whether the designated

receiving party terminal can accept the canned message in code form, i.e., as

received from the sending party terminal, or whether the canned message must be

transmitted inflifl text to the receiving party terminal (step 56 [in Figure 3]).

Id. at 6:7-l2 (emphasis added}; see id. at 6:38-41 (“The retrieved canned message, response

options, and parameters, if any, are displayed in te.rt_fimi-1 for viewing by the receiving party

terminal (step 74 [in Figure 4]_)."_) (emphasis added).
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A coder/decoder 1.24 encodes text messages transmitted by the terminal to

NOC 12 and decodes text" messages received from NOC, including selected

response options in test code received from a receiving terminal 14.

Id. at 7:56-60 {emphasis added).

Finally, Claim 1 ofthe ‘S06 Patent recites steps of(t-zmphasis added): “determining

whether the second terminal can receive the canned message in a t.‘e.rt‘jorm or message code

form”; and “communicating the selected camted message to the second terminal in either

message codeform 0rte.1‘tc.'0defiJrtn in response to the determination.” See Phtflip-s, 415 F.3d at

1314 (“Other claims of the patent in question, both asserted and unasserted, can also be valuable

sources ofenlightenment as to the meaning ofa claim term").

These consistent references to text weigh in Favor ofa construction that excludes, for

example, photographs or videos. See Retract‘abt'e, 653 F.3d at 1305 (“In reviewing the intrinsic

record to construe the claims. we strive to capture the scope oiithe actual invention, rather than

strictly limit the scope of claims to disclosed ernboditncnts or allow the claim language to

become divorced from what the specification conveys is the invention”); see also Nystrom, 424

F.3d at 1 144-45 (construing term “board" to mean “wood cut from a log” in light of the

patcntee’s consistent usage of the term; noting that patcntce “is not entitled to a claim

construction divorced from the context of the written description and prosecution history"); Am.

Pfledriving Eqm'p., 637 F.3d at 1333 (“[T]he consistent reference throughout the specification to

the ‘eccentric weight portion‘ as structure extending from the face of the gear makes it apparent

that it relates to the invention as a whole, not just the preferred embodiment.").

Moreover, P1ainti.1T argued in its opening brief that (emphasis added): “A PHOSITA

[(person having ordinary skill in the art)] would understand the plain and ordinary meaning of

‘canned’ to be ‘predefined‘ and ‘message to be ‘a sequence of'c'haracters used to convey
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information or datztf” Dkt. No. 107-2 at .10 (quoting Dkt. No. 107, Ex. 1, Newton’: Teiecom

Dicrtioitarjy 373 (1 1th ed. 1996)) ("A sequence of characters used to convey information or data.

In data communications. messages are usually in an agreed Format with a heading which

establishes the address to which the message will be sent and the text which is the actual

message and maybe some information to signify the end of the messagc.”); see PFit‘Nt'ps, 4 I5 F.3d

at 13 .18 (“Because dictionaries, and especially technical dictionaries, endeavor to collect the

accepted meanings of terms used in various lields of science and technology, those resources

have been properly recognized as among the many tools that can assist the court in determining

the meaning ofparticular terminology to those ofskill in the art ofthe invention").

Further, Defendants acknowledge that “a textual word or phrase certainly includes

characters and may include symbols.” Dkt. No. I 10 at 9.

The last remaining issue. posed by Plaintiff. is whether the word ‘‘text“ or the word

“symbol” would “exclude the accused ‘ernoticons.“’ See Di-{L No. l 15 at 3. The ‘$06 Patent

does not discuss emoticons, and Plaintiffhas not identified any evidence that would warrant

referring to emoticons in the Court‘s construction or making any findings at this time regarding

emoticons. On balance, Plaintiff has raised a factual issue of infringement rather than a legal

issue of claim construction. See PPG Indttsz, 156 F .3d at 1355 (noting that “the task of

deterrnjning whether the construed claim reads on the accused product is for the linde1'oft"act").

As a result, no construction is required as to “symbols“ or “e1noticons."

Instead, the Court uses the word "characters“ because that word is used by the technical

dictionary quoted in Plaintiffs opening brief. as discussed above, and is consistent with the

intrinsic evidence, such as the above-quoted disclosure regarding ASCII characters. The Court

accordingly hereby construes the disputed terms as set forth in the lbllowing chart:
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Construction

“canned message” “predefined sequence of characters”

“canned multiple response options” “predefined responses to a canned message”

B. “message code” and “response code”

“message code” (Claim 8)

Plaintiff-‘s "Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “code that is assigned to a canned message that

meaning. requires less data to transmit than the message
itself”

“response code” (Claim 12)

l’laintiff’s Proposed Construction Defendants’ Proposed Construction

No construction necessary; plain and ordinary “code that is assigned to a canned response that

meaning. requires less data to transmit than the response
itself”

Dkt. No. 107-2 at 11; Dkt. No. 110 at 10; Dkt. No. 116. Ex. A.-3119 & 13.

Shortly before the start ofthe March 7, 2014 hearing, the Court provided the parties with

the following preliminary construction for these disputed terms: “message code" and “response

code“ have their plain meaning. At the March 7, 2014 hearing, the parties did not reach

agreement as to any construction, but all parties nonetheless agreed that a “message code" is

something that corresponds to a “canned message."

Plaintiffargues that “[w]hile it is an objective ofthe invention to transmit ‘certain

messages with an improved degree of message compression,‘ the claims are not so limited."

Dkt. No. 107—2 at ll-12 (quoting ‘S06 Patent at 1:41-42). Defendants respond that “[PlaintilT‘s]

-7]-
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proposed construction ofplain meaning ignores the context provided in the [‘]S06 Patent and

encompasses the prior art character coding that the [‘]S06 Patent was trying to improve upon."

Dkt. No. 110 at l I . Plaintiff's reply briefdoes not address “message code" or "response code."

See Dkt. No. 1 15.

Claims 8 and 12 of the ‘S06 Patent are set forth in the discussion of “canned message"

and “canned multiple response options,” above. The Summary of the Invention discloses:

lt is accordingly a princ1'pt’e object ofthe present in-:en.t:'on to provide an

improved electronic messaging network and method, wherein commnriic-ati'oirs

link capacity is c0n.s‘ei'1'ert'by transmitting certain messages with an improved

degree of message compression.

Particularly in the case of radio paging, many paging messages consist[] of a

relatively small number of common phrases, such as “I am on the way home", “I

am working late", “Can we meet for lunch", etc. This being the case, such

commonly used phrases can be treated as “canned” messages that can be replaced

by short message codes as simple as, for example, one or several ASCII
characters.

The present invention takes advantage of this Fact by providing, in accordartce

it=:'th one preferred einbodiment, a method of communicating messages between

subscribers of an electronic messaging network, comprising the steps of

maintaining, at a network operation center, a first file of‘ canned messages

individually retrievablc using unique, abbreviated message codes respcetively

assigned to the canned messages . . . .

‘S06 Patent at l:38—57 (emphasis added).

Assume. for example, that the canned message selected by the calling party in

step 26 [in Figure 2] is “I am on my way home". This canned message does not

call for the addition ofparameters. The associated code for this canned message.

may be, for example, the number 36 in ASCII code.

Id. at 4:4-8 (emphasis added).

On balance, although reducing the amount of data necessary to transmit a message is

desirable and is disclosed as an “object of the present invention," neither the claims nor the

specification contain any definitive statement that would warrant importing such a limitation into
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the claims. See E-Pass Techs-., Inc. v. 3Com Corp, 343 F.3d 1364, 1370 (Fed. Cir. 2003) (“The

courl‘s task is not to limit claim language to exclude particular devices because they do not serve

a perceived ‘purpose’ of the invention. . . . An invention may possess a number ofadvantages or

purposes, and there is no requirement that every claim directed to that invention be limited to

encompass all of them.'’) ( footnote omitted); see also Howiitedica Osteonics Corp. v. Wrt',g!t!

Med. Tech, lira, 540 F .3d 1337, 1345 (Fed. Cir. 2008) (discussing E—Pass). Defendants‘

proposals ol""requir['tng] less data to transmit" are therefore hereby expressly rejected.

Finally, Claims 8 and 12 of the "506 Patent recite “message codes . . . assigned to the

canned messages" and “response codes . . . assigned to the canned multiple response options," as

quoted above. Defendants’ proposals oi'“code that is assigned to a canned message" and “code

that is assigned to a canned response" are therefore hereby expressly rejected as redundant and

unnecessary.

The Court having expressly rejected Defendants‘ proposed constructions, and the parties

having agreed at the March 7, 2014 hearing that a “message code” is something that corresponds

to a “canned message,” as noted above, no further construction is necessary. See U.S. .S'm'gicai,

103 F.3d at 1568; see (I150 02 Micro, 521 F.3d at I362; Fihjan, 626 F.3d at 1207. The Court

therefore hereby construes the disputed terms as set forth in the following chart;

——C°"““°“°“
“message code” Plain meaning

“response code" Plain meaning
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CONSTRUCTION OF DISPUTED TERMS IN U.S. PATENT NO. 5,915,210

The ‘Z10 Patent is titled “Method and System for Providing Multicarrier Simuleast

Transmission.“ The ‘2 l 0 Patent issued on June 22, 1999, and bears a filing date ofluly 24,

1997. The *2 I0 Patent is a continuation ofa continuation of the ‘403 Patent. The Abstract of the

‘2 l0 Patent states:

A two—way communication system for communication betw[]een a system

network and a mobile unit. The system network includes a plurality of base

transmitters and base receivers include[d] in the network. The base transmitters

are divided into zonal assignments and broadcast in simulcast using n1ul1i—carrier

modulation techniques. The system network controls the base transmitters to

broadcast in s[]imuleast during both systemwide and zone boundaries to

maximize information throughout (sic, throughput]. The preferred mobile unit

in[cl]udes a noise detector circuit to prevent unwanted transmissions. The system

network further provides an adaptive registration feature for mobile units which

controls the registration operation by the mobile units to maximize information

throughout [si'c, throughput].

Disputed terms appearing in the ‘2 10 Patent also appear in other patents-in-suit and have

been addressed in the discussion sections corresponding to those other patents-in-suit. namely

the "403 Patent and the '946 Patent. As noted above, the parties‘ briefing. as well as their

arguments at the March 7. 2014 hearing, have indicated that the parties agree that disputed claim

terms appearing in more than one patent should be given the same meaning for all such patents.

CONCLUSION

The Court adopts the constructions set forth in this opinion For the disputed terms ofthe

patents—in—suit.

The parties are ordered that they may not refer. directly or indirectly, to each other’s

claim construction positions in the presence of thejury. Likewise, the panics are ordered to

retrain from mentioning any portion of this opinion, other than the actual definitions adopted by
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Ihe Court. in the presence ofthe jury. Any reference to claim construction proceedings is limited

lo infonning thejury ofthe definitions adopted by the Court.
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APPEN DIX A

US. Patent No. 5,590,403

Parties‘ Agreement
 i

“zone[s]" “port1on[s] of a region of space’

“plurality of transmitters" “at least two transmitters"

“plurality of‘ base transmitters" “at least two base transmitters"

“plurality of zones" “at least two zones"

U.S. Patent No. 5,659,891 §

Term Parties‘ Agreement

“single mas]-:-delined, bandlimited channel" "a channel confined to a frequency range“

U.S. Patent No. 5,754,946

Te1'm Parties‘ Agreeinenl

“means for receiving said specified portion Function:

retransmitted from the communications “receiving said specified portion

network and for displaying the received retransmitted from the communications

specified portion on the display“ network and displaying the received specified

portion on the display"

(Claim 1)
Structure:

“receiver 1506, display l5l4_'. and

cqui valents thereof"9

“means for transmitting radio frequency Function:

signals containing a message to the mobile “transmitting radio frequency signals

unit" containing a message to the mobile unit"

(Claim 7) Structure:

“base transmitter 612, base transmitter 614,

base transmitter 1300. or base transmitter

I400: and equivalents thereof”

9 In accordance with this Court's standard practice, the Court includes “equivalents” as part of
the Corresponding structure for means-plus-function terms. See 35 U.S.C. § 1 l2(f).

-76-
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“means for receiving. from the mobile unit, Function:

radio frequency signals representing a portion “receiving, from the mobile unit, radio

of the message that the user desires Frequency signals representing a portion ofthe

retransmission" message that the user desires retransmission"

(Claim 7) Structure:

“base receiver 628; base receiver 630; base

receiver 632; base receiver 634; analog base

receiver (FIG. l8(A)); digital base receiver

(FIG. 18(B)); or base receiver (FIG. 19); and

equivalents thereof"

U.S. Patent No. 5,786,748

No agreed terms

US. Patent No. 5,809,428

Term Parties‘ Agreement :

“means for transmitting messages to the Function:

mobile unit" “transmitting messages to the mobile unit"

(Claim 1) Structure:

“message transmitting unit 108; and

equivalents thereof“
. 

“means for receiving acknowledgment Function:

messages froin the mobile unit” “receiving acknowledgmentmessages lrom
the mobile unit“

("Claim 1)
Structure:

“message receiving unit 104; and

equivalents thereof“

“means for transmitting a probe message to the Function:

mobile unit i F, after transmitting a data “transmitting a probe message to the

message to the mobile unit, no data mobile unit if. after transmitting a data

acknowledgment is received" message to the mobile unit, no data

acknowledgment is received"

(Claim 1)
Structure:

"message transmitting unit I08; and

equivalents thereof”
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“means for receiving registration messages Function:

from the mobile unit" “receiving registration messages from the
mobile unit”

(Claim 2)
Structure:

“message receiving unit 104; and

equivalents thereof“

"means for receiving data and probe messages Function:

from the network operations center” “receiving data and probe messages from

the network operations center”

(Claim 4)
Structure:

“receiver 204; and equivalents thereoi“

U.S. Patent No. 5,394,506

Term Parties‘ Agreement
*’“ . . . "1

“means for retrieving the tile of canned Function:

messages and the file of canned multiple “retrieving the file of canned messages and

response options from the memor_v" the tile of canned multiple response options

from the memory"
(Claim 19)

Structure:

"CPU 110, ROM 1 12 (including stored

application program for controlling terminal

operation). and system bus 130 (which

interconnects system components such as

CPU H0, ROM H2, and RAM 114); and

equivalents thereof"

“means for selecting one of the canned Function:

messages and at least one of the multiple “selecting one of the canned messages and

response options appropriate for the selected at least one of the multiple response options

canned message for communication to a appropriate For the selected canned message [or

designated other message terminal" communication to a designated other message
terminal"

(Claim J9)
Structure:

"terminal keypad 126; or a mouse; or a

cursor: and equivalents thereot"
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“means for retrieving the file of canned

messages and message codes from the

memory"

(Claim 21)

“means for selecting one of the canned

messages For communication to a designated

other message temiinal and for selecting

multiple response options appropriate for the

selected canned message”

(Claim 21)

Function:

“retrieving the file of canned messages and

message codes From the memory”

Structure:

“CPU 110, ROM ll2 (including stored

application program for controlling terminal

operation), and system bus 130 (which

interconnects system components such as

CPU 110, ROM 112, and RAM H4); and

equivalents thereof"

Function:

“selecting one of the canned messages For

communication to a designated other message

terminal and For selecting multiple response

options appropriate for the selected canned

message”

Structure:

“terminal keypad 126; or a mouse; or a

Cursor; and equivalents thereof”

U.S. Patent No. 5,915,210

Term Parties‘ Agreement

“plurality ofcarrier signals"

(Claims 1, 10 & 19)

em. No. 107 at App’): 1: on. No. 116 at Ex. A.

“at least two carrier signals"
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INTRODUCTION

Plaintiff Mobile Telecommunications Technologies. LLC“s (“MTel‘s”} proposed

constructions for the claim terms of U.S. Patent Nos. 5,809,428 {the ‘‘‘4223 Patent”), 5,754,946

(the ‘"946 Patent"), 5,894,506 (the “S06 Patent"), 5,590,403 (the “"403 Patent"), 5,659,891 (the

‘"891 Patent"), 5,915,210 {the “Z10 Patent") and 5,786,748 [the ‘"748 Patent“) (collectively, the

“Patents—in—Suit”) follow the cations prescribed by the Federal Circuit. MTel's constructions are

consistent with the intrinsic and extrinsic evidence and provide meanings that the jury will

understand. A person having ordinary skill in the art (PHOSITA} at the time each invention was

made would have understood MTel's constructions as correct. On the other hand, Defendants‘

proposed constructions inject structural limitations into the claims, read preferred embodiments

out of the claims, and contradict the claim language. Defendants‘ proposals are contrived to

avoid infringement and are otherwise unsupported by black letter law.

H. STANDARDS OF CLAIM CONSTRUCTION

“Claim construction is a matter of resolution of disputed meanings and technical scope, to

clarify and when necessary to explain what the patentee covered by the claims. for use in

detennination of infringement." US. Surgical Corp. v. Erin};-arr. Inc, 103 F.3d 1554, 1568 (Fed.

Cir. I997). The words of a claim are presumed to use their ordinary and customary meaning,

which “provides an objective baseline from which to begin claim interpretation.” Plriflips v.

AWH Chi-_u., 415 F.3d 1303, 1312-1313 (Fed. Cir. 2005') (“[a] fundamental maxim is that the

words in a claim should be given their ordinary meaning"). The ordinary and customary

meaiiing “is the meaning that the term would have to a Pl-IOSITA at the time of the invention.”

Id. at .1303.

There are only two exceptions to the general rule that claim terms are given their plain

and ordinary meanings: “ll when a patentee sets out a definition and acts as his own

i\a1TF.[.'S t")l’F.NlNf§C‘U-\|M CONS’|”RLJCTl0.-N BRIEF
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lexicographer, or 2) when the patentee disavows the full scope of a claim term either in the

specification or during prosecution." Tho:-mar v. Srmy Computer Emm ’r Ant. LLC, 669 F.3d

1362. 1365 (Fed. Cir. 2012). The purpose of claim construction is to define the proper scope of

the invention and to give meaning to claim language when the jury might otherwise

misunderstand a claim term in the context of the patent and its file history.‘ See. :.=.g.. t’.? Techs.

Inc. v. Orrrde Corp, No. 6:09-cv-I94. 201 1 WL 209692. at *4 (ED. Tex. Jan. 21, 2{}l 1} ("The

plain language of the term is understandable; therefore, [the disputed terms] do not require

construction"). It‘ a claim term is non-technical and derives no special meaning from the patent

and its prosecution history, then the Court has no need to function as a thesaurus. See Brown 1'.

3M. 265 F.3d 1349. I352 (Fed. Cir. 2001) (concluding that non—technical terms ofart . . . do not

require elaborate interpretation].

III. OVERVIEW OF THE PATENTS-[N-SUIT

The inventors, Dennis W. Cameron. Walter C‘. Roehr, .Ir., Rade Petrovik, Jai P. Bhagat.

Masood Garahi. William D. Hays. and others. filed these patents between November 12. 1992

and February 28. 1997. Each inventor worked at or with Mobile Telecommunications

Technologies Corp.. in Jackson. MS, the predecessor-in-interest of MTe1. The company owned

and operated the first commercially available, two-way wireless messaging network in the

country, known as the Skytel paging network. Today, the Skytel paging network is still in

operation and is used by first responders and medical professionals because of its reliability.

The '428 Patent incorporates by reference the entirety of the '946 Patent (‘428 at [[39]).

The '9-46 Patent is a continuation-in-part (CLP) of U.S. Patent. No. 5,590,403.

' Peter S. Mcnell et al., Patent Case Management Judicial Guide, Chapter 5, Section 5.L4.3. at p. 531 [2nd ed.
2012} l"Not All Terms Require Construction").

MTF.L'S 'Dl‘ENlNf§CU\|M CONS'|'RLJCTl0.\l BRIEF
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A. The inventions Described and Claimed in the -‘428 Patent.

The ’428 Patent teaches a system for reducing the errors that once plagued wireless data

communications: undelivered messages. Previously, a mobile unit could only acknowledge that

it had accurately received a message. The acknowledgment, however, did not tell the network

whether the mobile unit had received: (1) the actual message (“l-loney. l"ll be home for dinner");

or (2) a probe message (_a message sent to determine whether an address can be reached). The

'4-23 Patent enables a mobile unit to distinctively aclcnowledge whether a successfully delivered

message was a data message or a probe message.

Prior to the ‘£128 Patent, messages that could not be delivered immediately might be lost,

never to be delivered unless the sender sent the message again. The ’42S Patent allows

undelivered messages to be stored for processing or delivery later.

B. The Inventions Described and Claimed in the ‘M6 Patent.

Mobile units receive messages. Many messages are automatically sent if the mobile unit

does not acknowledge receipt of the complete message. This compounds message traftic on the

network, reducing capacity and decreasing quality of service. Even still, some errors are not

corrected automatically- In addition. sometimes a portion of a message is not received and needs

to be reselit, refreshed, completed. or updated. ’946 Patent at [17:20-2!] (_“message or a partial

message to be retransmitted"}). At times, a user may wish to have additional pages of an article,

or to open photos or attachments, or to have items updated. The "5146 Patent solves these

problems while eliminating network congestion (and increasing capacity} due to unnecessary

automatically sent messages. The ‘.946 Patent teaches allowing a user to request that the network

send the part of the message not previously received. If the user does not request the rest of the

message, it is not sent. Id. at 17:6-7 (“indicates that the message has not been completely or

properly received").

MTl"Ci.‘S OPl:'5l|NG (‘LAIM (‘t"}NS'l"RLl('l'lt'}I\l BRIEF
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The ‘946 Patent enables a user to transmit a signal indicating that the mobile unit wants

something sent, typically a part of a message that was not received. The network then sends the

requested part of the message to the mobile unit. The invention increases efficiency and lowers

costs by allowing the user tl1e flexibility to elect not to request transmission of unneeded portions

ofniessages. Id. at 17:24-27.

C. The Inventions Described and Claimed in the -‘S91 Patent.

The ‘89l Patent describes and claims methods for operating Inore than one carrier in a

channel to achieve higher capacity at a range of operating parameters, without undue interference

protection. ’89l at [2215-25]. Transmissions occur in channels, and multicarrier modulation

enables efficient use of limited frequency bandwidth available. To avoid interference caused by

signals straying between channels, signals are confined by emissions masks.

The ‘$91 Patent discloses a method that includes operating multiple carriers in a channel

using inventive parameters. Specifically, the difference between the center frequency of the

outer most carriers within the channel and the edge of the mask that defines the channel has to be

more than half the frequency difference between the center frequencies of each adjacent carrier.

Id. at [4:l2-34].

Below, Fig. 3B illustrates a channel defined by a mask. 32a and 32b are overlapping

carriers within the channel. The frequency differences between the center frequency ofcarrier

323 and 32b (the dashed lines) and the nearest band edge ofthe mask is greater than half the

frequency difference between the center frequencies of carriers 32a and 3213. Id. at [-4:24-34].

M'I'F.L‘S t')l‘F.NiNfi Cl.Ai.‘vl CONS'TRU("['|ON BRIEF



558

Case 2:12-cv-00832-JRG-RSP Document 103 Filed 02.306114 Page 9 of 32 PageID #: 2105

  mm

Figure 313

D. The Inventions Described and Claimed In the ’506 Patent.

The inventions of the ‘S06 Patent save time for users and save capacity for networks.

’506 at [l:40]. The ’506 teaches a way to use symbols, thoughts, and phrases as canned

messages. Emoticons are an example: when a smartphone user types a colon and a closed

parenthesis (or “:)”) the recipient message recipient sees a happy face: ®.

The ‘S06 Patent teaches the use of a file of canned messages and a corresponding file of

message codes. Each canned message is retrievable using its corresponding code. Id. at [1:55-

S7]. The network and the mobile units can each have a file of canned messages and a

corresponding file of message codes.

The canned message or code files on a mobile unit may be updated from files stored on

the network. That way updated canned message files on the network can be used by all the

network users. But files on a network may also be updated from the subscriber terminal (mobile

unit). For example, interest groups may have their own customized canned messages. Id. at

[221-6].

Canned messages can accommodate multiple response options. Id. at [2:l3-2?]. For

example, a “Calendar” invite is a canned message that can accommodate multiple optional

responses; the recipient of a calendar invite can optionally respond with: “accept,” “decline,"

“tentative,” or the recipient may be allowed to suggest a time or date. In addition, the canned

MTEL'S OPENENG CLAIM CONSTRULTION BRIEF 5
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messages may be phrased to accept the addition of one or more parameters. which may he filled

in by the sender. A canned message with parameters might be. For example. “Call me at _: at
H

(T) _— . The sending party may want the receiving party to call at "4200 pm.“ at

phone number (Sill SIB-l2|2. Thus. the canned message prompts the sending party to fill-in

two parameters: time and phone number.

E. The Inventions Described and Claimed in the '4ti3 Patent.

The ‘A103 Patent describes and claims methods For transmitting information and

communicating messages in a two-way wireless data communication network. ‘403 at [1 :9-I4;

33: It}-34:63]. One method is to transmit infnmtation to a mobile device using two or more sets

of transmitters during two or more time periods. Id. at [33: I0-34: 34]. During the first period,

the sets of transmitters transmit in simulcast a block of information. which means they transmit

the same infonnation at the same time. Simulcast transmission increases the chances that the

inforrttntion will be received by a mobile device. In‘. at [4:5-1-58]. During a second time period,

the sets of transmitters transmit different blocks of information. M. at [52] [-28]. The techniques

of the ‘I-103 Patent increase coverage and throughput. In’. at 4:44-48}.

The ‘-103 Patent also describes and claims "zone dithering." Transmitters cover an area

called a “zone." Fig. 25 (right) shows a blue He. 25 Zone Ditharlng TQ‘|

Zone 1 and a red Zone 2. The transmitters x X

  
{the }(s 2512. ZSI4. and 2516} are rtorrnnlly ""

in Zone 1 (shown by the solid blue line), but K "M

can instead be assigned to an expanded Zone

2 {dashed red line]. Zone dithering is the

process of assigning transmitters either in Zone 1 or to Zone 2 dyrtamically to meet the demands

for network services. in’. at [ML] 1, 4:6U~5:3]. Zone dithering assigns transmitters into zones in

M TF|.'S 0PF.l"1'lNU (.'lJ\l?\-'1 (T.lNSTRL'l."T1L'-IN BRIEF 6

10

559



560

Case 2:12-cv-00832-JRG-RSP Document 103 Filed 02l06!14 Page 11 of 32 PageID #: 210?

response to the level of mobile data traffic, or in response to interference. Id. at [5:65-6:23]. In

Fig. 25, the mobile devices (the Rs) that had previously been in an area of interference are shown

in purple.

F. The Inventions Described and Claimed in the ‘Z10 Patent.

The ’210 Patent is a continuation of the ’403 Patent. The ’210 Patent describes and

claims transmitting information and communicating messages in a multi-carrier simulcast

system. ’2l0 at [5:25-40; 33:45-34:44]. Multi-can-ier simultaneous transmission allows for high

transmission rates because multiple unique data streams are sent at the same time. Id. at [13:3-

14; 48-49]. The ’210 Patent discloses a system in which a second transmitter simulcasts with a

first transmitter, but is spatially separated from the first. Id. at [33:56]. Both transmitters

generate multiple carrier signals within the selected frequency band—at substantially the same

frequencies as each other. Id. at [5225-40].

The ’210 Patent Fig. 9 (below) illustrates eight multiple carriers 904 . . . 932, each of

which can be modulated to carry a data stream. Id. at [13-:3-I4, 48-49].
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IV. THE CLAIM TERMS AT ISSUE:

A. Most of the Claim Terms Use their Plain and Ordinary Meanings.

1. “probe message"

i
"probe
message"

‘428 Patent,
Claim l

   
 

 
 
  

A message sent by
the network

operation center to
locate a mobile unit

 
 
 
  

No construction necessary;
plain and ordinary meaning.   
 

Same as Apple

 

The plain and ordinary meaning of “probe message" is clear from the context of the

Claim. which is a message that is sent to determine whether an address can be reached. See Exh.

1, Newton’s Tet-2Com Dictionary, 1 tth Ed.. 48] ( I996) (defining “Probe" as “an empty message

that is sent to reach a particular address to determine if an address can be reached"). Defendants

propose adding "locate." which improperly imports a limitation from the Specification into the

Claints. See PhfHip.s- v. AWH Corp. 415 F.3d I303. 1323 (Fed. Cir. 2005) (“[A]|though the

specification often describes very specific embodiments of the invention, we have repeatedly

warned against confining the claims to those embodiments"); See Nikon Corp. 1’. ASM

LiIitogropt't_t-' S.l"..30S F.Supp.2d I039. lO3S(N.D. Ca]. 22004} (“A ‘cardinal sin of claim

construction.‘ the Federal Circuit has observed, is to import limitations into claims where claim

language pennits a construction broader than the embodimertts."). By including “loc-ate."

Defendants improperly combine the fimetions of the "probe message” and the “probe

acknowledge message." which are parts of separate claim elements and together determine

whether the address in the network can be reached. See ‘42S at [91 26. 29-3]] (“means for

1 The parties have agreed to the constructions for the terms listed in Appendix A

M Tl".|.'S lTlFF.N|N(i {.'|.AiM {.'l'.iNSTR|-.'C'TlUN BRIEF 8
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transmitting a probe message . . . means for detennining whether an acknowledgcinent message

is an acknowledgement to a data inessage or mi ociiiioivledgeflwflf 10 II .9-‘vhf’ '?|t’5’Sflgt”'l-

Further, Defendants‘ proposed construction unnecessarily lirriits the origin ofa message

{e.g.. "i the network operation center"). Where appropriate. the Claims already discloses

from where the messages originate. See "428 at [9216-19, 26-23] {“a network operations center

. . comprising . . . means for transmitting a probe message to the mobile unit if, alter

transmitting a data message to the mobile unit, no data acknowledgment message is received");

See SQfii‘Il'flJ"t’ Tree. LLC 1'. Rizdiior. fire. No. 6:09-ev-097, 2010 WL 2232809. at *8 [_E.D. Tex.

June 1, 2010) (finding claim term clearly understandable to ajury where context explains what it

is and what it does): see also Pi'iii’l'ips'. 415 F.3d at 1314 (‘‘[T]he context in which a tenn is used .

. . can be highly i1:isti'uctjve."]. Accordingly. construing “probe message" as Defendants request

would be an "exercise in redundancy." U.S. Siu'gi‘cnI C'oip.. lU3 F.3d at I568 ("Claim

construction is a matter of resolution of disputed meanings and technical scope. to clarify and

when necessary to explain what the patentee covered by the claims. . . . it is not an obligatory

exercise in redundiincyf‘).

2. “only upon the actuation of the switch“ 2‘ “only upon receipt of the
indication"

. ._ Mm, F . in "A ___t, ;sauiinig'g?ii
19¢;-m.iciaim . g capes .plIl4_:’s ax

"«t3n||y ups? Eglualinn No construction only upon use,
0 he SW1 C 11eCf35‘='-31'Y1 P13‘? mid actuation ofthe switch, Same as Apple.

ordinary mcaning. as opposed to

‘946 Patent, Claim I "”‘°"“’”°“"3’

“Only upon receipt of :le:§:;iWl-lcégfill and Only i.ipon_receipt of Same 35 APP“?-
lhe mdk_.mi0ns- _ Y» P _ the indication, as

ordinary meaning. apposed to
autoniaiically

MTF|.'S UFENING {.'|.M?\-‘I (.‘l'.iNSTRlJL"TlU.‘-l BR|F.[" 9
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| ’946 Patent, Claim 3 ‘L —I

These claims do not require construction as there is no material claim construction

dispute. 0.2‘ Micro In! '1' Ltd. v. Beyond Iimawtrion Tech. Co.. 521 F.3d 1351. 1361 (Fed. Cir.

2003). MTel does not contend that retransmission occurs automatically without any user

involvement. Furthermore, the terms plain and ordinary meanings are clear. “Only upon

actuation of the switch" means “not until the switch is put into action." This meaning is clear

from the Claim, which would be easily understandable to the jury without construction. Further.

extrinsic evidence supports this plain and ordinary meaning. See Exit. 2, Random House

Dictionary (1987) [defining "actuate" as “to put into action; start a process; turn on: to actuate a

machine").

Defendants inject a requirement that “actuation” be “user actuation.“ While it is clear

that the user must “desire[] retransmission from the communications networ ” (‘946 at [32:2—4]),

the patent does not require the user directly actuate the switch. Rather, the user may direct the

switch to actuate through a physical (c.g., keyboard, touchscreen, etc.) and/or software (e.g..

operating system) based interface. "946 at [17:38-40] (“The request retransmission button 1622

could also be configured in a variety of ways and could be located anywhere on the mobile

unit"). If the patentees wanted to restrict “actuation“ to the user actuation, they could have done

so in either clause of Claim 1.3 Defendants’ “as opposed to automatically" limitation is also

unnecessary as the claim language makes clear that transmission occurs “only upon" the

“actuation of the switch” or the “receipt of the indication.“

Indeed. after many negotiations between the applicant and the USPTO, the applicant proposed the third and
final amendment to Claim 1. Applicant added “actuatable to specify a portion of the displayed message for
which a user desires retransmission" and deleted “allowing a user to selectively request retransmission of a
portion of said message." Thus. Defendants propose including a limitation spccitically withdrawn by the
patentees during prosecution. Exh. 3 at 1-2.

MT!-.'I.'S DPI.-iNl.\l(i CLAIM E‘(}NSTRLlC"l'lON BRIEF
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3. “canned message“! “canned multiple response options"

7 -«awn  
No construction

necessary: plain and Previously stored
ordinary meaning. textual word or phrase

 

 
 

 

"canned message" Same as Apple.

‘506 patent‘ Claim 8 to tire afternari 1-‘('2 a
predefined message

  
“canned multiple No construction Previously stored
response option" necessary; plain and response to canned. . Same as Apple.
.506 Patent‘ Claims 12 ordinary meaning. message

In the afreriiatii-'6:

predefined response
messages available for
user selection

A PHOSITA would understand the plain and ordinary meaning of “canned” to he

“predefined" and “message" to be “a sequence of characters used to convey information or data."

Exh. I, Newton's Tele-Com Dictionary. I Ith Ed., 373 (I996) (dcfi rling “message”}. “Response"

simply means “an answer to an inquiry." Id. at 510 {I996} (defining “response"’]. A “canned

message" is described in the Specification as “certain messages with an improved degree of

message compression." ‘506 at [l:4{)-4| ].

Defendants limit a “canned message" to a “textual word or phrase." but the ‘S06 Patent

does not prohibit a message from being expressed by characters or symbols. Also. by inserting

the limitation “previously stored,“ Defendants create confusion because the Specification

contemplates the canned messages being “updated."‘ See, e._g., ‘S06 at [2:l-6] (“In accordance

with a feature of the present invention, the . , . canned message flies may be updated . . . in order

to customize the canned messages according to the needs ota particular group or organization of

stibscribersf‘). The purpose of claim construction is “to clarify, and when necessary to explain

El-".|Tl"'.|.1S OPENING L"I..’\|M CDNSTRlJ'l_TIUN BRIEF i i
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what the patentee covered by the claims." not introduce unhelpful or confusing language}. U.S.

Surgical Corp. v. Eritrean. Inch. 103 F.3d I554, 1568 (Fed. Cir. I997}; see also Networ.-‘c

Appliance Inc. 1-’. Sim Mie:'os_1rste:ns imu. No. C-07-06053 EDL. 2008 WL 4193049, at *35-36

(ND. Cal. Sept. 10. 2008} {rejecting proposed construction that added confusing language).

Finally. the storage of responses and canned messages is clear from the claim language itself.

See, e.g., ""506 at [9558-6|] (‘maintaining at a network operation center a first file of canned

messages and message codes respectively assigned to the canned messages"); ‘$06 at [l0:53—56]

(“maintaining at the network operation center. . . canned multiple response options”'}.

 

4. “code” as used in “message code"! “response code”

F _ _ . _

--fvsnifelsiiai. .1\'1'1?al’I‘I'tI‘Ui1£rsiiI- Annie’-srromassi . 
Code that is assigned

_ to a canned message ‘ 1
“message code" N0 °°“5"“‘5:'9" d that requires less data Same as App e‘neees ‘ ; am an . -

‘S06 "Patent, Claim 3 ol.din:,i:,ymEHmg_ “"3

Code that is assigned

“response code" No construe“-ml 5:; ::::§_:sr?:::3::a Same as Apple.
’5(Jt3 Patent, Claim 1.‘! necessary; plain and to mmsmit than me

Drdlnary '“°a“i“3' response itself

"Code" has plain and ordinary meanings that the jury would understand, which is a eode

for a inessagefa code for a response. See Teteflax. inc. -.r. Fiws-st North Ante:-fez: Cum. 299 F.3d

1313. 1325 (Fed. Cir. 2002) (internal citation omitted) (“in the absence of an express intent to

impart a novel meaning to claim terms, an inventor‘s claim terms take on their ordinary

meaning."l. The claims do not require that a “code“ inelndes “less data to transmit“ than the

ll-'1Tl"'.|.1SOPl?NINGlCI..’\|M CDNSTRUFTIUN BRIEF
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‘‘message'’ or “response.“ See Jo!m.s'on Wotfdtttide Assoes. v. Zebco Corp. 175 F.3d 985, 990

(Fed. Cir. 1999) (“If we once begin to include elements not mentioned in the claim in order to

limit such claims . . .. we should never know where to stop." (citing Mt'C'nr{t-' '.-'. Lehigh t'«"tt1t't:_1'

R.R. Con. I60 U.S. H0, I I6 (U.S. l39S}). While it is an objective of the invention to transmit

“certain messages with an improved degree of message compression" (""506 at [l:4l-42]), the

claims are not so limited. See, e.g., ‘$06 at [53:58-6 I] (“maintaining at a network operation center

a first file of canned messages and message codes respectively assigned to the canned

rnessagcs"}; ‘S06 at [10:53-56] ("maintaining at the network operation e-enter . . . canned

multiple response options").

5. “transmitter[s|"' I'll “base transmitterlsl"

A mrrettgsrapnsai

plain and ordinary meaning,
with the understanding that
the Court has rejected

transmittcrlsl“ MTe|’s implication that

‘403 Patent, Claims I, 10. N°.c°n5tm°ti.°" necessaiyl “"“"5""i“i“3 ‘”““]‘iP]3 5593315
I I P131“ and Urdmar)‘ “”°3"”1S- or outputs from a single

structural unit can suilice as

multiple transmitters

“transn1itter[s]"i'"base

'89! Patent. Claim 5
 

The terms “tr:tnsmitter[s]" and "base t1'a11smitter[s]" do not require construction and

should be afforded their plain and ordinary meanings. as this Court found in the construction of

the ‘403 Patent claim tenns in MTe!, LLC 1-‘. Clettiwire Corp., No. 2:12—cv-308—JRG~RSP, 2013

WL 3339050. at *2-3 (ED. Tex. July I, 2013) (the “C't't:rtrtt-‘irt= Order"). See Thorner It. Sorry

Contptttev Enttmrniitittettt /ime.t'.".:-ti LLC. 2012 WL 280657? at *2 (Fed. Cir. 2012) (holding

ordinary meaning should apply unless there is an explicit definition or disavowall. These terms

are common and would be easily understood by :1 jury. See Brown v. 3M. 265 F.3d 1349. 1352

MTF.L'li()PENINt.1 L‘.I..AIl\-‘I CONSTRIECTIUN BRIEF
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(Fed. Cir. 2001) (concluding that non-technical terms of art . . . do not require elaborate

interpretation); Sqfi‘n'rti-e Tree, LLC t‘. Redlmr. Inc, No. 6:09-cv-097, 2010 WL 2232809, at *8

(_E.D. Tex. June I. 2010) (finding claim term clearly understandable to a jury where context

explains what it is and what it does).

Indeed, Defendants acknowledge no construction is necessary by not disputing the

presumption of plain and ordinary meaning for the same terms in the ‘2lU Patent (a continuation

of the ’403 Patent). See ‘Z10 at Claim 1 [33:50] (emphasis added) (“a first transmitter

configured“); Id. at Claim 10 [34:59-60] (emphasis added) ("transanitting the first plurality of

carrier signals trom a first transmitter"). it is a "fundamental maxim” of claim construction that

absent a claim scope dispute. “the words in a claim should be given their ordinary meaning."

Pfiilfips I2. .4 WH C'o.rp., 415 F.3d 1303, 1312-1313 (Fed. Cir. 2005). Because the same tenns

should be construed the same across related patents, the disputed ‘-403 Patent terms are entitled to

their plain and ordinary meaning. See Omega Eng‘g. Inc. v. Rayrek Corp., 334 F.3d 1314. 1334

(Fed. Cir. 2003) (“[W]e presutne, unless otherwise compelled, that the same claim tenn in the

same patent or related patents carries the same construed meaning.").

Apple’s negative limitation (“the Court has rejected MTel‘s implication that transmitting

multiple signals or outputs from a single structural unit can suttice as multiple transinitters")

imports out of context dicta from the Clearwire Order to read out a preferred embodiment. See

C't't=arwi're Order at 2-3. A construction that excludes a preferred embodiment “is rarely. if ever,

correct." Vfrrom'cs Corp. 1-‘. Canceprr'0m'C, Inc, 90 F.3d IS76, I583 (Fed. Cir. 1996). Apple’s

construction is a prelude to its non—infi'inge1r1ent pnsition——that the accused Airport Extreme is

“a single structural unit," and therefore cannot suffice as multiple transmitters. But the ‘S91

Specification, for example, discloses co-located transmitter systems that can be expanded to

MTF.L'S UPENING CLAl.\.-‘l (‘DNSTRl.J(‘Tl0."«l HRH-.F
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allow for more than two data sources and carriers. ‘S91 Patent at [417-1 1] (emphasis added)

("For example, the co-located rransntftter configurations discussed above can be expanded to

support more than two data sources and transmit more than two carriers in the bandlimited

channel.”). Moreover, these limitations contradict the language of Claim 5 of the ‘B91 Patent.

which teaches “co-locating said plurality of transmitters such that said plurality of carriers can be

emanated from the same transmission source." ’89l Patent at [6:34-37]; See Harte}-'11-'eN Im"l.

Inc. v. Acer America Corp, No. 6:07-cv-125, 2009 WL 68896, at *9 (ED. Tex. Jan. 7, 2009)

(construction that contradicts the claims "must be rejected"). Likewise, Dependent Claim 2 of

the ‘S210 Patent (a continuation of the 403 Patent) claims the transmission system of Claim 1

wherein “the first transmitter comprises a plurality of transmitters located in a first area, and the

second transmitter comprises a plurality of transmitters located in a second area." 210 at

[33:50-67]. Indeed. this Court already rejected such an interpretation in the Cieani-'r'r‘e. See

Cfearwire Order at *3 (“the Court rejects Clean-wire’s proposition that a ‘transmitter’ must be

spatially separated or geographically dispersed from other transmitters, because Clearwire has

provided no evidence to support reading such a limitation into the claims“).

Furthermore. inserting "the Court has rejected MTel’s implication" is improper because it

would also prejudice MTel at trial. The jury may doubt MTel’s case when it learns that the

Court has already "rejected” MTel’s position.

MTI-Il.'S DP|iNi.\l(E ('?[.AiM E‘(}NSTRUC"l'lON BRIEF
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B. Terms Reg uiring Construction.

1. “sct|s] of transmitters“! “set of base tra nsmitters”

“set[s] of transmitters“f“sel
of base transmitters“ one or more [base] Set[s] of at least two [base]

.403 Palem‘ transmitters transrmtters.

Claims 1, I0
 

Construing a set of transmitters as one or more transmitters allows the patcntees the full

scope of the claim language while avoiding confusion that would result if Defendants’ proposal

was accepted. See. tag. Home Dt’ctgno.ttic.s. Incr. v. Lt',t‘eSt.'att. Inca, JSI F.3d 1352. I353 (Fed.

Cir. 2004} ("Absent a clear disavowal in the specification or the prosecution hislnry. the patentee

is entitled to the full scope of its claim 1ttngttage.“). The terms “set ofbase transmitters" and "set

of transmitters" are used to indicate a logical grouping and not necessarily numerical limitation.

See Exit. 6. {Webster’s Dictionary) (defining “sct" as "number of things of the same kind that

belong or are used together“). For instance, Claim 10 at 34:45 discloses “a first set of base
1

transmitters assigned to a first zone.‘ Here. and as shown in Figure 6 (below), the defining

characteristic of this set of base transmitters is zonal assignment to the first zone—Zorte I of Fig.

6.

ll-".|TEL1S DPITNING CLAIM CDNSTRUFTIUN BRIEF
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Adopting Defendants’ numerical limitation, which requires a set to include at least two

base transmitters, only confuses matters because Claim 10 already requires at least two base

transmitters by virtue of requiring simulcasting within each set of base transmitters. ’403 Patent,

Claim 10 at 34:44-46 (emphasis added) (“the first information signal being transmitted in

simulcast by a first set of base transmitters assigned to a first zone”). This intro-set simulcast

necessitates the presence of at least two base transrnitters because a sole base transmitter cannot

“simulcast” with itself. As such, construing the terms as Defendants request would be an

“exercise in redundancy.” U.S. Surgical Corp., 103 F.3d at 1568.

MTEL'S OPENING CLAIM CONSTRUCTION BRIEF
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On the other hand, Claim 1 uses different terminology and only requires inter-set

SImllI{‘.'aSl’——SiI‘l11liC3.SlI by rhefirst am! a second sets of transmitters.“ ‘403 Patent, Claim 1 at

33:22-25(emphasis added) (“transmitting by the first and second set of trans1nitters...in

sirnulcast"i]. Claim 1 is not limited by the requirement to simulcast using transmitters n.*H}t.='.-t a

single set, as is Claim 10. Even iftwo sets oftransmitters each contain only a single transmitter,

the simulcast requirement in Claim I is still met because a transmitter in a first set can transmit

in simulcast with a transmitter in a second set. Moreover, the description of the operation of a

preferred embodiment in Figure 6 explicitly discloses inter-set simulcasting between two

transmitters in two different zones. See e.g. ‘403 Patent at 10:39-49 (describing Figure 6 and

:'mer—set simulcast transmission between base transmitter 614 in zone 1 (see 9:47} and base

transmitter 612 located in zone 2 {see 9:49)).

The Court should adopt MTel‘ proposal to construe “set[s] of tra1tsinitters”X“set of base

transmitters" as “one or more [base] transmitter" because its use is consistent with the ordinary

meaning of “set” and results in a coherent read of the Claims.

MT!-Il.'S DPI.-iNl.\l(i CLAIM E‘(}NSTRUC"l'lON BRIEF
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2. “a portion of the displayed message" I “a portion of it displayed
message"! "2 portion of the message.“

 

 

 

  

 
 

 

"a portion of the displayed
message"
 

 
 

Less than the entire

displayed message

‘M6 Patent, Claims 1 and 3

“a portion of it displayed

message Message data associated with Less than the entire
a partially received message displayed message

"946 Patent. Claim it

“a portion of the message"

 Less than the entire message

’946 Patent. Claim I

These terms should be construed as "message data associated with a partially received

message." Without construction. the jury may be confused that “portion" cannot mean the entire

message as intended by the patentees. Defendants unjustifiably ask to limit the term to "less than

the entire message.“ But the Specification provides for transmission of the entire message:

“[t]he user reads the message and determines whether the displayed message is acceptable. If

not, the user can cause the system to retransmit the message. o_r the erroneous porfions by

pressing request retransmission button I622." ‘946 at [17:14-l 7] (emphasis added]: See aim ‘$946

at [l5:39~4l] {emphasis added) (“The input switches 1516 also include a switch that allows the

user to request retransmission of it message corrupted by errors."}. The erroneous part of the

message could be the entire message. To be sure, the ‘946 Patent contemplates retransmission

“of at least parts of the message" or “at least portions of the message.“ ‘946 at [S:l3-19]

{etnphasis added}. The words “at least“ support embodiments in which the user requests ah’ of
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the message to be retransmitted. The Court should not read these preferred embodiments out of

the Claims. See l’I'ri-01:1‘:-.r Corp. 1'. C'om:eprr'rmic. !m:.'.. 90 F.3d 1576, I533 (Fed. Cir. 1996)

[interpretation that excludes prefened embodiments is rarely, if ever. correct].

C. Terms that Defendants Claim are Indefinite.

Defendants contend that two terms drafied in means-pltts~functio11 format are indefinite.

but Defendants failed to identify the "functions” that allegedly lack corresponding structure in

the Joint Claim Construction Statement. See inreliwtttui Pmpert_t-' Dem. Inc. 1’. UA-Coiumhfrt

Col.'Jl'ew‘sion of I-Vesteiiesrer. htc., 336 F.3d 1308. 1319 (Fed. Cir. 2003} (“In construing means-

plus-function claim limitations, 21- court must first define the pzurticuiar function clairnetlf‘).

Defendants thereby have waived any argument that these terms have a function different from

those identified by MTel."

A claim is indefinite only if it is “insolubly ambiguous" and not amenable to court

construction. E,\:t-on Res. & Eng}: Co. 1-‘. United States. 265 F.3d |3'r'i. I375 (Fed. Cir. 2001).

The party seeking to invalidate a claim under 35 U.S.C. § 112 1] 2 as indefinite must show by

clear and convincing evidence that one skilled in the art would not understand the scope of the

claim when read in light of the specification. Iitieiicctiial Prop. Dela, Inc. 11. UA —Coiirintria

Cahlet-isiou of i"V£’.\‘f£‘.flESfEI', !rtc.. 336 F.3d 1303, 1319 (Fed. Cir. 2003 ). lnvalidating :1 claim for

indetiniteness is disfavored, and close questions are resolved in favor of the patentee. See ACS

Indeed. the Federal Circuit has repeatedly affirrned that district courts are atttltorized to deem claim constrttction
arguments waived where a party had an opportunity to raise the argument but failed to do so. See Ctmf.
zldmirttarc Pituintrtqt-' .S'tm:t.. lm.-. F. Advanced Cardiac 5'<;l'ti.tfor:.tr. P. C. 482 F.3d I341‘. I356 (Fed. Cir. 1[)tl'T)
{afiirnnng as witllin a district court's discretion a finding that an alleged infringcr waived clailn construction
positions for failing to raise them until after claim constrtlction had been briefed and ordered): Lisle Cmp v.
AJ. Cu, 393 F.3d I306. I317 (Fed. Cir. 2005] (concluding that the defendant waived its irtdefiniteness
defense}: Kr:_t-‘ Ptirarrm. P. Hercrarr Ln.l.'J.s'. C0313.‘ Ifil F.3d "ill? {Fed. Cir. I993) [holding that the trial court
properly refused to adopt a claim consouctian pusttion that was contrary to a party's earlier position}.
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Hosp. .E{vs., Inc-. v. Monrefior-9 Hosp, 732 F.2d 1572, 1577 (Fed. Cir. 1984) (“[C]lairns should be

so construed, ifpossible, as to sustain their validity“). As the Federal Circuit explains,

[w]e have not insisted that claims be plain on their face in order to avoid
condemnation for indefiniteness; rather, what we have asked is that the

claims be amenable to construction, however difficult that task may be . . .

. If the meaning of the claim is discernible, even though the task may be

formidable and the conclusion may be one over which reasonable persons

will disagree, we have held the claim sufficiently clear to avoid invalidity

on indefiniteness grounds.

Exxrm Res. 6’: En-git.’ Co, 265 F.3d at 1375- The Court may not limit a means-plus-function claim

“by adopting a function different from that explicitly recited in the claim." See Micro Chem. bro.

1:. Great Plains Chem. Co.. Irma, 194 F.3d I250, 1258 (Fed. Cir. i999) (warning that an error in

identification of the function can improperly alter the identification of the corresponding

structure). The corresponding structure does not need to include all necessary elements to enable

the claimed invention, but the structure must include all structure that actually performs the

recited function. Id. Courts consider the entire specification to determine whether the structure

that is capable of performing the recited function. In’. Here, the Specification describes the

requisite structure to perfonn the claimed functions such that a PHOSITA would understand the

bounds of the claim terms and would find the structure capable ofperforming the fimctions. In

rr-.4tJ_1?an1a, 656 F.3d 1293. 1298 (Fed. Cir. 20] l ).
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1. “Means for Determining" is Definite.

means for Function Indefinite Same as Apple.
determining whether deterrrtining whether
an acknowledgment‘ an acknowledgment
message is an message is an
acknowledgment to an acknowledgment to a
data message or an data message or an
acknowledgment to a acknowledgment to a
probe message probe message

[’428 Patent, Claim Structure

1] acknowledgment
message processing
{AMP} module 3 I 0,

andfor memory I I0
and processor 308
and equivalents

 
“Means for determining" is drafted in means-plus-function format and recites the

function “determining whether an acknowledgment message is an acknowledgment to a data

message or an acknowledgment to a probe message." Defendants argue this term is indefinite,

ignoring the corresponding structure described in the Specification. The '42:! Patent identifies

Acknowledgment Message Processing (AMP) module 310 as structure that performs the recited

functions. See '428 at [$24-28] (emphasis added} ("As AMP module 310 receives" an

acknowledgment message . . . it first detennines 11‘h'Et'h'€F the message is at data ctcknriwledgmenf

message or If probe acbtowiedgment me.s'.mge.“). The Specification fi.Lt'thcr describes module

310 as either “software or microcode and any hardware" to execute them or “electronic logic

circuitry." ‘423 at [5:59-65]. Such hardware may include processor 308, which Figure 3

(below) illustrates as interacting with AMP module 310. See. e.g.. CW/Beta Vemxires. inc-. I‘.

Titre LP, 112 F.3d H46, H53 (Fed. Cir. 1997] (holding patent drawings highly relevant to

understanding claims).
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30? 306

I MESSAGE TYPE DATA MESSAGE “EG'5T*°W‘°”
I. osrenmznmon 1'-vnocessmra '*"E55"‘3E; PFi0CESSiNG

MC5DU-E MODULE MGDULE

PROCESSOR

ACKNCVILEUGEMENT UNDELIVEHED DATA

MESSAGE PR.§3§,'[:E'£§§F~_,’ig,GE MESSAGE
PROCESSING MODULE F'HOCE$3lNGMODULE MODULE

F!G.3

The ‘428 further provides that “[p]rocessor 308 is preferably any processor capable of

executing the software or microcode . . . and performing the processing functions.“ ‘428 at

[5:65-6:1]. In addition, the Specification describes module 310 interacting with memory 110 to

perform the claimed fimction. Id. at [5231-32] (“AMP module 310 updates in memory storage

unit 110 the location of mobile unit 200”).

Therefore, the Specification includes definite structure to perform the recited function for

this term. See Exh. 4, Communications Standard Dictionary‘ ( I 989) (defining “module“ as “a

software unit that is discrete and identifiable with respect to compile, load, execute, and other

programming fLlI]CU0l]S."). "the function of determining a message type is El function that a

general purpose computer (e.g., the modulefprocessor and memory) could perform at the time of

the invention because they involve only the general computing tasks of processing (is the

message type A or type B?) and checking memory {has a message been stored in memory’?). In

re Kat: Interactive Calf Prove.-wing Parern‘ £it:'g., 639 F.3d 1303. 13 16 (Fed. Cir, 201 1) (stnlcturc
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for “means for cross-referencing" was general purpose computer because “processing,"

“storing,” and “receiving” can be done by “any general purpose computer without special

programrning”).5 A PHOSITA would recognize AMP module 310 as capable of determining the

difference between a probe acknowledgement and data message acknowledgement “in

accordance with conventional techniques." '428 at [5:62}.

A Pl-IOSITA would understand these two types of ACK. messages are distinguished by,

for example, a header or other field within a transmission packet. The related ’946 Patent, which

is incorporated by reference, discloses that acknowledgements are sent using 3 bits. ’946[27:47-

53]. Alternatively, the AMP module 310 may determine the ACK type based on when it

received the ACK. As shown in FIG. 27(A) of the ’946 Patent (below), a probe ACK (with a

proper address for a mobile unit) is expected during Systemwide Reverse Interval 2706 while a

message ACK may be expected in Zonal Reverse Interval 2710. ’946 at [27:40-47].

Fro‘. 2764) Cycle Protocol

Syslnmwide 3Y510|'||W'3d¢ Zonal RE V6 F58

2700

 R9""""“' Fleveree Contention
lnlervai Interval Interval

Although not required for definiteness, the ’428 Patent provides algorithms that describe

how the module, processor, and memory perfon-n the “determining” fimction. For example, the

Specification provides an if-then-else algorithm in prose at 5:24-34. See Tet.-Sec, Inc. v. IBM,

5 Telcordia J"ecIrs., Inc. v. Crisco Sys.. Inc., 6:2 F.3d 1365, 1376-7? (Fed. Cir. 2010) (holding over objection that
“controller circuit [wjas a black box” that “controller” was suflicient disclosure because Pl-IOSITA would have
recognized the controller as an electronic device with a known structure"): Elan Microelectmnfcs Corp. v.
Ptxcir Microelectronics Co. Ltd, 2013 U.S. Dist. LEXIS T6983 ‘fit’: (D. Nev. May 30, ZUI3) (general purpose
computers capable of “detecting a distance between said first and second maxima" so general purpose computer
was structure, no algorithm needed); United Video Props. v. Amozoncom, l'nc., 2012 US. Dist. LEXIS 36914,
‘28 (D. Del. June 22, 2012} (“‘displaying‘ an icon is a common function that can be achieved by any general
purpose computer without special progran1ming.").
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731 F.3d I336. 1348 (Fed. Cir. 2013) [an algorithm “in any understandable terms including as a

mathematical formula. in prose. or as a flow chart . . . provides sufficient structure"). A

PHOSITA would view this algorithm as sufficient when executed to perform tl1e “deten'nining"

function.”

2. “Means for Generating“ is Definite.

   
means for -I Function _ lndfinite Same as Apple.
generating, upon generating, upon
power restoration to power restoration to
the transmitter, a the transmitter, a

registration message registration message if
if a probe message a probe message has
has been received been received while
while the the transmitter was

transmitter was powered o ff, said
powered off, said registration message
registration message being transmitted by
being transmitted said transmitter
by said transmitter structure

[5128 Patent. Claim registration message
4] generation module

404 andfor memory
212 and processor
406. and equivalents

The '42s Patent identifies the appropriately named registration message gefleraffart

(RMGJ module 404 as performing the “generating” function listed above. ’428 at [FIG. 4}.

RMG 404 is disclosed as "software or "microcode and any hardware necessary to affect the

execution of that soliware of microcode in accordance with conventional techniques,“ ’428 at

6:4-9—52. This disclosure recites structure that a PHOSITA would understand to be capable of

Claim I of the original application for the ‘428 Patent included this “means for determining whether an
acknowledgment message" clement. (Exit. 5 at 2G}. Claim 4 of the original application liltewisc included the
"means for determining whether it probe message" element. [EXIL 5 at 2|]. During the i.Wlt-}?E!E.i' long
patcnlahility exarnination, PTO Examiner Crosland never questioned the compliance of either clause with 35
USC §-I I2. although it was his job to do so ifhe had had any doubt.

MTF.L'5 {lPF."NlNG CLAIM CDNSTRUCTIUN Bl1II".l‘
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performing the “gcr:crating“ functions. Telcordia Tech.;‘., Inc. 1:. Cities Sys.. Inc., 612 F.3d 1365.

l377 (Fed. Cir. 201 (J) (“specification need only disclose adequate defining .~2t:'ucture to render Lhe

bounds of the claim understandable to an ordinary artisan”). Fig. 4 (below) discloses that

processor I106 accesses and runs software corresponding to RMG module 404. ‘I128 at [614-1 1;

6:42-48].

ACKNOWLEDGEMEN'l' F‘E‘315T-“*‘-7'0“MESSAGE
MESSAGE GENERATION GENERATIONMODULE

MESSAGE TV PE PRO BE MESSAGE DATA MESSAGE
EETE RMENATI ON PRCIC ESSING PF-I00 ESSI MG

MODULE M0 DULE M ODU LE

FlG.4

Alternatively, the Specification suggests that an artisan could implement these modules

using “electronic logic circuitry" at 6:49-5-4. In either case, to the extent a PHOSITA requires an

e.lgo1'itlm1, the multiple flowcharts and extended discussions in the ’42B Patent and related

patents are more than enough to inform a PHOSITA how to perform the function, and

pimieularly whal elements perforni each function. See ’428 at [8142-9114] and Figs. 9 and 10,

depicting the operatim of mobile unit 200.
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V. CONSTRUCTIONS OF MEANS-PLUS-FUNCTION TERMS SHOULD INCLUDE

“AND EQUIVALENTS."

For several terms drafted in means-plus-function format, Defendants dispute MTel‘s

inclusion of “and equivalents" into the identified structure. It would be helpful to tI1e jury t.o

include this statutory phrase in each relevant construction. It is also commonplace to include this

phrase Morkmcm Orders often acknowledge the statutory mandate of 35 U.S.C- §l l2. See

EON Carp. [P Holdmgs, LLC 1-: T—Mobi'1e USA‘. Inc‘. Nos. 6210 cv 0379 LED JDL, 6:1! cv

0015 LEDJDL. 2012 WL 3073432, at *5 (E.D. Tex. Feb. 8, 2012) (emphasis added) (“Thus.

the Court finds that the structure that performs the function of ‘selecting a communication path

within said networkfcominunication path‘ is ‘electronic switch 13' and equivm'enIs.'"); see also

Mororof.-:t Mobility‘, Inc’. L‘. Tim, Inc, No. 5:11-cv-53-JRG, 2012 WL 6037792, at *23 (ED. Tex.

2012) (“The Court therefore hereby finds that the term “means for maintaining the level of

fullness of the input and output _ . . and that the corresponding structure is “Control Management

Device 14 . . . and equivalents thereot'.”).

VI. CONCLUSION

For the reasons stated above, MTel’s proposed constructions should be adopted in their

entirety.
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Date

04l02[201 3

04/O3}2013

04/03,f2013

04{03/2013

04/03/2013

04/03f2013

04/04)‘ 20 1 3

04/042' 20 1 3

04;04x2o1 3

05;01;2013

os/2a}2013

05123/2013

0s,I27;2o13

o:r;1?,I2013

0?/1?x2013

0?/13x2013

0?/1a;2013

owns/2013

0?{1e;2013

0?/18/2013

07/19!2013

07/24i2013

0?I31f2013

'D8,’05('1013

0810572013

10

11

12

13

14

15

16

1?

13

19

20

21

22

23

 Proceeding Text
COMPLAINT against Apple, Inc. ( Filing fee 3% 350 receipt number D540-4074656.), filed by
Mobile Telecommunications Technologies. LLC. (Attachments: # 1 Civil Cover Sheet)
(Scardino, Daniel) (Entered: 04/02,(2013)
Judge Rodney Gilstrap and Magistrate Judge Roy S. Payne added (ehs, 1 Modified on
4{3/2013 (ehs, ). (Entered: D4,fl'.|3!2013)
ORDER REFERRING CASE for Pretrial proceedings to Magistrate Judge Roy S. Payne. Signed
by Judge Rodney Gilstrap on 33113. (ehs, ) (Entered: 04/03/2013}

In accordance with the provisions of 28 USC Section 63E-(cl, you are hereby notified that a
U.S. Magistrate Judge of this district court is available to conduct any or all proceedings in
this case including a jury or non-jury trial and to order the entry of a final judgment. The
form Consent t0 Proceed Before Magistrate Judge is available on our website. All signed
consent forms, excluding pro se parties, should be filed electronically using the event Notice
of Consent to Proceed Before Magistrate Judge. (ehs, ) (Entered: 04x03/2013)
Additional Attachments to Main Document: 1 Complaint. (Attachments: if 1 Exhibit A, # 2
Exhibit B, # 3 Exhibit C, # 4 Exhibit D, if 5 Exhibit E, # 6 Exhibit F, # 7' Exhibit G}(Scardino,
Daniel} (Entered: 04/032013)

Notice of Filing of Patent/Trademark Form (AD 120}. A0 120 mailed to the Director ofthe U.5.
Patent and Trademark Offlce. (Attachments: ii: 1 Exhibit 1)(Scardiho, Daniel) (Entered:
El4;‘lJ3;‘2013)

NOTICE of Attorney Appearance by John Lawrence Hendricks on behalf of Mobile
TelecommunicationsTechnologies LLC (Hendricks, John) (Entered; 0040412013}

NOTICE of Attorney Appearance by Steven Tepera on behalf of Mobile Telecommunications
Technologies LLC (Tepera, Steven) (Entered: 04!D-152013)

CORPORATE DISCLOSURE STATEMENT filed by Mobile Telecommunications Technologies LLC
identifying Corporate Parent United Wireless Holdings Inc. for Mobile Telecommunications
Technologies LLC. (Scardino, Daniel) (Entered: 04/04/2013}

NOTICE of Attorney Appearance by Deron R Dacus on behalf of Mobile Telecommunications
Technologies LLC (Dacus, Deron} (Entered: US/01/2013)

NOTICE of Attorney Appearance by Eric Hugh Findlay on behalf of Apple Inc (Findlay, Eric)
(Entered: 05,i23,r2013)

NOTICE of Attorney Appearance by Roger Brian Craft on behalf of Apple in: (Craft, Roger)
(Entered: D5,/2B!ZlJ13)

WAIVER OF SERVICE Returned Executed by Mobile Telecommunications Technologies LLC.
Apple inc waiver sent on 6l5)‘2Ci13, answer due 8l5f2Ci13. (ehs, ) (Entered: Ii6;‘2?/2013)
NOTICE of Attorney Appearance by Henning Schmidt on behalf of Mobile Telecommunications
Technologies LLC (Schmidt, Henning) (Entered: lJ?;‘1?;‘20 13)
NOTICE of Attorney Appearance by Craig Steven Jensen on behalf of Mobile
Telecommunications Technologies LLC (Jepson, Craig) (Entered: 0?‘l17z'2013)

NOTICE of Attorney Appearance by Jill Jane Schmidt on behalf of Apple Inc (Schmidt, Jill)
(Entered: D?;‘1Bf2D13)

NOTICE of Attorney Appearance by Garland T Stephens on behalf of Apple Inc (Stephens.
Garland) (Entered: l'.'i7)‘13)‘2013)
NOTICE of Attorney Appearance by Anne Marie Cappella on behalf of Apple Inc (Cappella,
Anne) (Entered: W118/2013]

NOTICE Of AtiSOl'l’iEY ADDEETBOCE ' PTO HEIC '|l|"iCE DY R|’liSi'I R DESEIQI1 behalf Of MDDIE II"iC. Filing
fee $ 100, receipt number 0540-4223164. (Desai, AI'ilSi"i) (Entered: UT"!1B,f2iJ13)
NOTICE of Attorney Appearance by Brian E Ferguson on behalf of Apple Inc (Ferguson,
Brian) (Entered: 07f1£If2013)

NOTICE of Attorney Appearance by Marl: W Halderrnan on behalf of Mobile
Telecommunications Technologies LLC (Halderman. Mark) (Entered: 0?f19/E013)

NOTICE of Attorney Appearance - Pro Hac Vice by David M DesRosier on behalf of Apple Inc.
Filing fee $ 10:], receipt number 0540-4235034. (DesRosler, David) (Entered: O?/24/2013]

NOTICE of Attorney Appearance - Pro Hac Vice by ChristopherT Marando on behalf of Apple
Inc. Filing fee $ 100, receipt number 0540-42-149?}. (Marando, Christopher) (Entered:
DW31/2013}

MOTION to Dismiss Plaintiff's Claims for willful Infringement by Apple Inc. (Attachments: alt 1
Text of Proposed Order)(Findlay, Eric) (Entered: 08!05;’2013)

ANSWER to 1 Complaint, COUNTERCLAIM against Mobile Telecommunications Technologies
LLC by Apple Inc.(Findlay, Eric) (Entered: 0810522013)

9
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as/os/2013

as/0s,'2o13

as/o9x2o13

us/14/2013

08/20] 201 3

D8/21/2013

G8f22/2013

Cl8f22/2013

08/26/201 3

03/23/201 3

D3/30/2013

D9/D3/2013

D9f09/2013

09/09/2013

10/04/2013

12/17/2013

03/19/2014

04/ 24/20 1 4

05/01/2014

39

4'0

DEMAND for Trial by Jury by Apple Inc. (Findlay, Eric) (Entered: 08/05/2013)

CORPORATE DISCLOSURE STATEMENT filed by Apple Inc identifying Corporate Parent None
for Apple Inc. (Findlay, Eric) (Entered: 08/05/2013)

NOTICE by Mobile Telecommunications Technologies LLC of Readiness for Status Conference
(Halderman, Mark) (Entered: 08/09f2(J13)

NOTICE of Attorney Appearance by Joshua Gabriel Jones on behalf of Mobile
Telecommunications Technologies LLC (Jones, Joshua} (Entered: D8/14/2013)

***DEFICIENT DOCUMENT, PLEASE IGNClRE*"“" MOTION to Consolidate Cases by Mobile
Telecommunications Technologies LLC. (Attachments: # 1 Text of Proposed Order Proposed
Order)(Scarclino, Daniel) Modified on 8/21/2013 (sm, ). (Entered: D8/2lJ/2013}

NOTICE of DEFICIENCY regarding the #28 Motion to consolidate submitted by Mobile
Telecommunications Technologies LLC. no certificate of conference was included. Correction
should be made by 1 business day and refiled. Motion now TERMINATED. (sm, ) (Entered:
D8/21/2013)

AMENDED COMPLAINT against All Defendants, filed by Mobile Telecommunications
Technologies LLC. (Attachments: # 1 Exhibit A. # 2 Exhibit B, # 3 Exhibit C, it 4 Exhibit D, #
5 Exhibit E, 1: 5 Exhibit F, # 7 Exhibit G)(Scardino, Daniel) (Entered: GS/22/2013)

RESPONSE to Motion re 22 MOTION to Dismiss Plaintiff's Claims for Willful Infringement filed
by Mobile Telecommunications Technologies LLC. (Attachments: # 1 Text of Proposed Order)
(Scardino, Daniel) (Entered: D8/22/2013)

Plaintiff Mobile Telecommunications Technologies LLC’s ANSWER to 23 Answer to Complaint,
Counterclaim of Apple, Inc. by Mobile Telecommunications Technologies LLC.(Scardino,
Daniel} (Entered: 03/25/2013)

Unopposed MOTION to Consolidate Cases by Mobile Telecommunications Technologies LLC.
(Attachments: # 1 Text of Proposed Order Proposed Order)(Jepson, Craig) (Entered:
08/23/2013)

ORDER granting 32 Motion to Consolidate Cases. Case No. 2:12-cv-832 is hereby
designated as the lead case. **“‘*ALL FUTURE FILINGS MUST BE MADE IN THE LEAD CASE
UNTIL THE CONSOLIDATON ORDER IS VACATED.***‘ Signed by Magistrate Judge Roy S.
Payne on 8/30/13. (has, I (Entered: 08/3Df2D13)

REPLY to Response to Motion re 22 MOTION to Dismiss Plaintiffs Claims for willful
Infringement filed by Apple inc. (Findlay, Eric) (Entered: 09/03/2013)

MOTION to Dismiss Plaintiff's Amended Claims for Willful Infringement by Apple Inc.
(Attachments: # 1 Text of Proposed Order)(Findlay, Eric) (Entered: 09/D9/2013)

ANSWER to 29 Amended Complaint and, COUNTERCLAIM against Mobile Telecommunications
Technologies LLC by Apple Inc.(Find|ay, Eric) (Entered: 09/09/2013)

RESPONSE to 36 Answer to Amended Complaint, Counterclaim filed by Mobile
Telecommunications Technologies LLC. (Jepson, Craig) (Entered: 10/04/2013}

ORDER finding as moot 22 Motion to Dismiss. Signed by Magistrate Judge Roy S. Payne on
12/17/2013. (rspz, )(Enterecl: 12/17/2013)

NOTICE OF FILING OF OFFICIAL TRANSCRIPT of Claim Construction Hearing held on 3/7/2014
before Judge Roy Payne. Court Reporter: Tonya Jackson, Telephone number: 409.654.2833.
NOTICE RE REDACTION OF TRANSCRIPTS: The parties have seven (7) business days to file
with the Court a Notice of Intent to Request Redaction of this transcript. If no such Notice is
filed, the transcript will be made remotely electronically available to the public without
redaction after 90 calendar days. The policy is located on our website at
www.txed.uscourts.gov Transcript may be viewed at the court public terminal or purchased
through the Court Reporter/Transcriber before the deadline for Release of Transcript
Restriction. After that date it may be obtained through PACER.. Redaction Request due
4f14/2014. Redacted Transcript Deadline set for 4/24/2014. Release of Transcript Restriction
set for 6/2Df2014. (tj. ) (Entered: 03/19/2014)

NOTICE OF FILING OF OFFICIAL TRANSCRIPT of Motion Hearing held on April 16, 2014 before
Judge Roy S. Payne. Court Reporter: Christina Bickharn,Telephone number: 409-654-2391.
&lt;P&gt,'NOTICE RE REDACTION OF TRANSCRIPTS: The parties have seven (7') business
days to file with the Court a Notice of Intent to Request Redaction of this transcript. If no
such Notice is filed, the transcript will be made remotely electronically available to the public
without redaction after 90 calendar days. The policy is located on our website at
www.txed.uscourts.gov&lt;P&gt; Transcript may be viewed at the court public terminal or
purchased through the Court Reporter before the deadline for Release of Transcript
Restriction. After that date it may be obtained through PACER.. Redaction Request due
5/19/201-4. Redacted Transcript Deadline set for 5/3012014. Release of Transcript Restriction
set for 7/28/2014. (clb, ) (Entered: {J4/24/2014)

NOTICE of Attorney Appearance - Pro Hac Vice by Brian Chang on behalf of Apple Inc. Filing
fee is 100, receipt number 0540-4639705. (Chang, Brian) (Entered: D5/01/2014}
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Case 2:12-CV-00308-JRG-RSP Document 72 Filed OTIO1/13 Page 1 of 12 Page-ID #: 1117

IN THE UNITED STATES DISTRICT COURT

FOR THE EASTERN DISTRICT OF TEXAS

MARSHALL DIVISION

MOBILE TELECOMMUNICATIONS

TECHNOLOGIES, LLC

V Case No. 2: I 2-cv-308-JRG—RSPifVAV13V152//31-9’-
CLEARWIRE CORR, ct al.

CLAIM CONSTRUCTION

MEMORANDUM AND ORDER

On June 7, 2013, the Court held a claim construction hearing concerning US. Patent No.

5,590,403 (the “‘403 Patent"). Having considered the arguments and evidence presented by the

parties at the hearing and in their briefing (Dirt. Nos. 60, 6]. and 64), the Court issues this Claim

Construction Order.

The ‘£103 Patent generally relates to a system for providing two-way communication

between a plurality of transmitters and mobile units. ‘403 Patent at Abstract. The patent

addresses techniques in which improved communication is provided over a relatively large area.

'403 Patent at 1:8-14. The patent includes two independent claims. Claim 1 is directed toward

concepts in which the transmitters are divided into a iirst and second set oftransmitters. During

a first time period a first block of inlbrmation is transmitted by the first and second sets of

transmitters in simulcast. During a second time period the first set oi‘ transmitters transmits a

second block of information and the second set of transmitters transmits a third block of

information. independent claim 10 relates to a concept in which a region of space is divided

into a plurality of zones, each zone having at least one base transmitter. A first set of

transmitters assigned to a first zone transmits a lZIl'St information signal in simulcast and a second

set of transmitters assigned to a second zone transmits a second information signal in simulcast.

APPLE 1010
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At least one transmitter assigned to the first set of transmitters may by dynamically reassigned

from the first zone to the second zone.

APPLICABLE LAW

“It is a ‘bedrock principle’ ofpatent law that ‘the claims ofa patent define the invention

to which the patentec is entitled the right to exclude.” Phillips v. AWH Corp, 415 F.3d 1303,

1312 (Fed. Cir. 2005) (en banc) [quoting Imiova/Pm'e Water Inc. v. SafEm' Water Fimatioii Sys.,

Inn. 381 F.3d 1 ll 1. ll 15 (Fed. Cir. 2004)). To determine the meaning ofthc claims, courts start

by considering the intrinsic evidence. See id. at 1313. CR. Bard, Inc. 12. US. Siu*gi'.:'a! Corp,

388 F.3d 858. 861 (Fed. C it‘. 2004); Be!) An’. Network Se:'v.s., Inc. v. Cored C‘ormnc’ns Group,

1m:., 262 F.3d 1258, 1267 (Fed. Cir. 2001}. The intrinsic evidence includes the claims

themselves, the specification, and the prosecution history. See Pln'1{i'ps, 415 F.3d at 1314; CR.

Bard, Inc, 388 F.3d at 861. Courts give claim terms their ordinary and accustomed meaning as

understood by one of ordinary skill in the art at the time of the invention in the context of the

entire patent. P}:it71'ps, 415 F.3d at 1312-13; Allan‘. Inc. 1:. list’? Trade Comm ‘rt, 342 F.3d 1361,

1368 (Fed. Cir. 2003).

The claims themselves provide substantial guidance in determining the meaning of

particular claim terms. Pfiimps, 415 F.3d at 1314. First, a term‘s context in the asserted claim

can be very instructive. Id. Other asserted or unasserted claims can also aid in determining the

elainfs meaning because claim terms are typically used consistently throughout the patent. la’.

Differences among the claim terms can also assist in understanding a terrn‘s meaning. Id. For

example, when a dependent claim adds a limitation to an independent claim. it is presumed that

the independent claim does not include the limitation. Id. at 1314-15.

“[C]1aimS ‘must be read in VlCW of the specification, of which they are a part.” Id.

(quoting Markmcm v. Westwew1nst‘rt:rrte:1t.s, Inc. 52 F.3d 967, 979 (Fed. Cir. 1995) (en barrel}.

-2-
2
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“[T]he specification ‘is always highly relevant to the claim construction analysis. Usually, it is

dispositive; it is the single best guide to the meaning ofa disputed term."‘ Id. (quoting I/r'tr'om'e.s

Corp. v. Conceptronic, l'm.'._. 90 F.3d .1576, 1582 (Fed. Cir. 1996)): Telefler, Inc. tr’. Ficosn N. Am.

Corp, 299 F.3d 1313, 1325 (Fed. Cir. 2002). This is true because a patentee may define his own

terms, give a claim term a different meaning than the term would otherwise possess, or disclaim

or disavow the claim scope. Phillips‘, 415 F.3d at 1316. In these situations, the inventor's

lexicography governs. Id. The specification may also resolve ambiguous claim terms “where

the ordinary and accustomed meaning of the words used in the claims lack sufficient clarity to

permit the scope of the claim to be ascertained from the words alone." Teleflex, Inn, 299 F.3d at

1325. But, “‘[a]ithough the specification may aid the court in interpreting the meaning of

disputed claim language. particular embodiments and examples appearing in the specification

will not generally be read into the claims.‘" Comark Comma" ’ns, Inc. v. Harris Corp. 156 F.3d

1 132, 1187 (Fed. Cir. 1998) (quoting Cmistam! t«’. Advanced Mi'crrJ—Devt'ce.s. t'nc., 848 F.2d 1560,

1571 (Fed. Cir. 1988)); see afso Phillips, 415 F.3d at 1323. The prosecution history is another

tool to Supply the proper Context for claim construction because a patent applicant may also

define a term in prosecuting the patent. Home Diagriosties. Inc. v. Lgfescari, Inc.. 381 F.3d 1352.

1356 (Fed. Cir. 2004) (“As in the case ofthe specification, a patent applicant may define a term

in prosecuting a patent.").

Although extrinsic evidence can be useful, it is “less significant than the intrinsic record

in determining the legally operative meaning of claim language.” Phiflips, 415 F.3d at 1317

(quoting CR. Bard, Im:.. 388 F.3d at 862). Technical dictionaries and treatises may help a court

understand the underlying technology and the manner in which one skilled in the art might use

claim terms, but technical dictionaries and treatises may provide definitions that are too broad or
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may not be indicative of how the term is used in the patent. Id. at 1318. Similarly, expert

testimony may aid a court in understanding the underlying technology and determining the

particular meaning of a term in the pertinent field, but an expert’s conciusoiy, unsupported

assertions as to a term’s definition is entirely unhelpful to a court. Id. Generally, extrinsic

evidence is “less reliable than the patent and its prosecution history in determining how to read

claim terms.” Id.

CONSTRUCTION OF DISPUTE!) TERMS

A. “transmitter” I “base transmitter”

MTEL Pro a osed Construction Clearwire Pro osed Construction

 
No construction necessary communications device having a data input, a

control logic, modulators, a combiner, power
amp1ifier(s), and antenna{e)

The parties first dispute the meaning of the terms “transmitter” and “base transmitter.”

The Court finds that the terms “transmitter" and “base transmitter” should be given their plain

and ordinary meaning.

Clearwire argues that the terms “transmitter” and “base transmitter” should be limited to

the structure disclosed in Figures 13 and 14:

,r;a_ 1; Base Transmitter
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The Court rejects this position. The specification clearly identifies Figure 13. for example. as

“sl1ow[ing] a first preferred embodiment of a base transmitter I300.” ‘403 Patent at 15:44-46.

Similarly. the specification describes Figure 14 as “show[ing] a second preferred embodiment of

a base transmitter 1400.“ Id. at 16:7-8. “Although the specification may aid the court in

interpreting the meaning 0|‘ disputed claim language, particular embodiments and examples

appearing in the specification will not generally be read into the claims.” Comark Commc'ns.

156 F.3d at lI8'?. Although a person of ordinary skill in the art might understand the structure

shown in Figures 13 and [4 to be a transmitter. it would be inappropriate to l.imit the term

“transmitter” to only that structure, especially in light of the qualifying language of the

specification. Thus, the Court declines to import the precise structure shown in Figures 13 and

I4 into the claims.

MTEL argues that no construction is necessary For the terms "transmitter” and “base

transmitter,” but at the hearing, declined to provide an explanation as to how these terms would

be understood by a person of ordinary skill in the art. MTEL did imply. however. that a single

unit transmitting multiple signals might be considered multiple transmitters. MTEL Further

argued that because both independent claims at issue are method claims, the infringement lies in

a device‘s ability to “transmit" rather than its specific structure. Although the Court recognizes

that claims 1 and 10 are method claims. a person of ordinary skill in the art would understand the

terms ‘‘transmitter‘’ and “base transmitter” to refer to a structural unit, and thus, the number of

transmitters in a given system or method is dependent on structure, not function. The

specification supports such an interpretation: “lelach base transmitter unit . . . receives

transmitter control data and message data transmitted from satellite 606." '4D3 Pat. at 15:42-44.
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(Emphasis added.) For this reason, the Court rejects MTEIJS implication that transmitting

multiple signals or outputs from a single structural unit can sullice as multiple transmitters.

Finally. as discussed in further detail below. the Court rejects Clearwire’s proposition that

a “transmitter“ must be spatially separated or geographically dispersed from other transmitters,

because Clearwire has provided no evidence to support reading such a limitation into the claims.

B. “plurality of transmitters” (claims 1, I0) I “plurality of zones” (claim 10)

MTEL Pro I used Construction Clcarwire Proosed Construction

No construction necessary at least two transmitters

in the alternative: “more than one at least two zones

translriittcr"

In the alternative: “more than one zone"

The primary dispute with regard to “plurality” relates to whether a "plurality" of a

particular item requires two of those items or would include one plus some fraction of the i tent.

As Clearwirc notes, the Federal Circuit has found on multiple occasions that “plurality"

ordinarily means “at least two." Apple Inc. I’. Samstmg Elec. C0,. 695 F.3d 1370, 1378 (Fed. Cir.

2012); Bilstud tz. Wakalopttlos, 386 F.3d H16. 119 (Fed. Cir. 2004); ResQNe2‘.com, 111:3. 1:.

Lrtnsa. [m:._. 346 F.3d 1374. 1384 (Fed. Cir. 2003). The text of the ‘403 patent provides no

reason to deviate from this general rule. See, e.g.. claim 10 (specifying both a “first zone" and

“second zone.” and a “first set” and “second set” of transmitters). The Court also notes that.

when given the opportunity at the claim construction hearing, MTEL did not object to the

Court’s proposed construction of “at least two “transmitters” and “at least two zones.“ The

In

Court linds that a “plurality of transmitters” means at least two transmitters.,“ and a “plurality oi‘

zones" means “at least two zones.”
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MTEL Pro nosed Construction Clearwire Pro nosed Construction

No construction necessary transrnitters the network operations center

assigns to the same region of space. the

boundary of which is roughly defined by
the eoverae areas of a set of transmitters

The Court finds that a “zone” is a “portion of a region of space.” as the claim context

requires such a construction. For example, claim l0 states “a region of space divided into a

plurality of zones." In this way. the claims themselves deline a zone as a portion ofa region ol‘

space. The specification also supports this construction: “[g]enerally, the communication system

of the present invention roughly divides various regions of space into portions called zones."

‘403 Pat. at 9:40-43.

The Court rejects Clearwire’s contention that a zone consists of its assigned

transmitters, and notes that such a construction would directly conflict with the claim language.

Claim 10 recites “a first set of base transmitters assigned to a first zone” and “a second set of
'1

base transmitters assigned to second zone.’ Thus, the assignment of transmitters to a zone is

defined itself by the claim language. and grouping that assignment into the definition of the temi

“zone” would be both redundant and confusing to a jury.

D. “set of transmitters" (claim 1) /“set of base transmitters” (claims ll}. 11)

MTEL Pro - used Construction Clearwire Pro a osed Construction

geographic regiontransmitters spatially dispersed throughout a

The primary dispute relates to whether the transmitters must be spatially dispersed. A

dispute also is presented as to whether the term requires multiple transmitters. The Court finds
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that “set ol'transmitters" means “a set ofat least two transmitters" and “set of base transmitters”

means "a set of at least two base transmitters.“

The Court rejects Clearwire‘s contention that a “set" of transmitters must be

geographically dispersed. The claims merely recite a set of transmitters. Clearwire attempts to

read into the claims the particular embodiments of the specification but does not point to

language of‘ disavowal in the specification or the prosecution history. In fact, the claims

themselves include their own geographical limitations (with regard to regions of space divided

into zones), further counseling against reading the features ofthe prel.‘erre-d embodiments into the

definition of the terms “set ol‘transmitters" and “set ofbase transmitters.”

Similarly. the Court rejects MTEL‘s contention that a “set ot‘transmitters” can be a single

transmitter. The plain plural language of the claim (“transmitter§") requires at least two

transmitters. Further. as conceded by MTEL at the hearing, the remaining limitations of claim

10 clearly shows that if a “set“ contained just one transmitter, the method and system claimed

would be incapable of functioning in the manner recited.

E. “transmitting in simulcast” (claim 1) I “transmitted in simulcast” (claim 10)

MTEL Proposed Construction Clearwire Proposed Construction

transmitting information over two or more broadcasting identical signals

channels or modes simultaneously

The Court finds that a person of ordinary skill in the art would understand “transmitting

in simulcast“ to mean “transmitting the same information at the same time.” At the heating, each

party largely agreed with this language. but each proposed minor modifications.

Clearwire proposes that the construction should require that the same signal be

transmitted. rather than the same information. Clearwire provides no rationale for requiring that
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the signals be identical. and in fact cites to the specil'tcation’s recitation that “simulcast

technology provides multiple transmitters . . . transmitting the same information." ‘403 Pat. at

1:50-53; see also (Dkt. No. 61 at 2|). Further. as MTEL correctly notes. the patent explicitly

states that “good simulcast practice“ has differing signals:

It should also be understood that in accordance with good simulcast practice, the

respective carrier frequencies between adjacent based ti'ansm.itters. such as base

transmitter 612 and base transmitter 614 in Figure 6, should be slightly offset.

This Frequency offset is preferably on the order of 10-20 hertz.

See ‘403 Pat. at I3:39-46. Thus. the "identical signal" requirement is not only absent from the

claims, but the specification specifically envisions a sirnuleasting embodiment that broadcasts

the same information without the use of identical signals. Thus. including such language in the

Court's construction would be directly contrary to the specification.

MTEL proposes that the construction be adopted with the addition of . . over two or

more channels or modes." In support of this proposal. MTEL cites to the specification‘s

discussion ofmulti-carrier modulation. See (Dkt. No. 60 at 15); ‘-403 Pat. at 13:3-15:40. The

Court first notes that MTEL provides no support for its assertion that the limitation of“. _ . over

two or more channels or modes" should be read into the claims, and thus, the Court declines to

import that limitation from the specification.

MTEL also implicitly argues that, by using multi—carrier modulation. a single transmitter

may operate in simulcast with itself. The Court notes that there is no support in the specification

or prosecution history for the suggestion that this meets the definition of “simulcast" as defined

by the ‘403 Patent. In fact. the specification only envisions "niulti-carrier simulcast” with two

transmitters, which directly contradicts MTEIJS implication:

In another embodiment, the invention is directed to a multi—earrier

simulcast transmission system for transtnitting in a desired frequency band

a message contained in an information signal, the system comprising a
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first transmitter means for transmitting an inibrmation signal by

generating a first plurality of carrier signals within the desired frequency

band and by modulating the first plurality ofcarricr signals to convey the

information Sigma 1, and a second transmitter means, spatially separated

from the iirst transmitter, For transmitting the information signal in

si.mulcast with the lirst transmitter by generating a second plurality of

carrier signals at substantially the same frequencies as the iirsl plurality of

carrier signals and by modulating the second plurality ofcarrier signals to

convey the information signal.

‘403 Pat. at 5:30-43. Thus, the Court rejects MTEL‘s proposal to add “. . . over two or more

channels or modes" to the Court's construction, and in doing so, rejects MTEI.’s implicit

argument that a single transmitter can operate in simulcast with itself by using multi-carrier

modulation.

F. “dynamically renssigning” claims 10, ll

MTEL Pro used Construction Clearwire Pro - osed Construction

No construction necessary redefining zonal boundaries by the network

operations center reassigning transrnitterls)

to a different region of space

The Court finds that “dynamically reassigning” should be given its plain and ordinary

meaning.

Neither party objected to this construction at the hearing, but in its brief, C learwire

asserts that the specification describes the dynamic changing of zone assignments by

“reassign[ing] base transmitters to new zones based upon the volume of messages.” 23:45-41.

Clearwire also cites to the passage “in this instance, the zonal boundaries are changed to remove

this high trafiic region from a zonal overlap area." 24:21-22. Clearwire asserts that the altering

of the zone boundaries improves performance. (Dkt. No. 61 at 19.) As to “regions of space,"

Clearwire asserts that the specification contains multiple descriptions as to how the zone

boundaries are changed. (Dkt. No. 61 at 19-20 {citing ‘403 Pat. at 24:21-22, 34:35-35:3)}.
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Clearwire’s assertion that the specification states that zonal boundaries are redefined may be

true, but the claims clearly do not recite such a limitation — in other words, the claim does not

include language specifying what the result of that reassignment must be. To include the

additional language sought by Clearwire would be an improper re—writing of the claim language

that is on its face clear and understandable. That the specification describes an embodiment in

which reassignment of the transmitters causes the zone boundaries to change does not dictate that

such limitations should be added to the claim.

CONCLUSION

The Court adopts the above constructions. The parties are ordered that they may not refer,

directly or indirectly, to each other‘s claim construction positions in the presence ofthejury. Like-

wise, the parties are ordered to refrain from mentioning any portion of this opinion, other than the

actual definitions adopted by the Court, in the presence of the jury. Any reference to claim construc-

tion procecdings is limited to informing the jury ofthe definitions adopted by the Court.
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MEIEOD AND APPARATUS FOR
PRESENTING GRAPHIC MESSAGES IN A

[IATA COMMUNICATION RECEIVER

This is a continuation ofapplicaiion Ser. No. 083569.604.
filed Nov. 20. 1995 now abandoned.

FIELD OF THE INVENTION

This invention relates in general to data cormnunication
receivers having displays. and more specifically to data
cornrnunication receivas that can display images.

BACKGROUND OF THE INVENTION

Selective call messages are generally originated by a
person who wishes to Contact the user of a data communi-
cation receiver. A message is usually provided to a paging
terminal. then transmitted 5 a radio signal to the receiver.Once the data corrununication rcceivu has decoded and
stored a message. message reception is announced to the
um by. for example. an alert such as an audible tone or
predetermined icon. For instance. some art devices
include a standby display that presents a single, triangular
icon for each stored message such that the user can deter-
mine the number of messages stored in the receiver. Data
co:-nnuinication receivers employ predetermined icons to
provide other inforrnanon. e.g.. low battery or out-of—1-ange
status. as well.

However. text. rather than icons. is conventionally uti-
Ilzedto present the acnial content of received messages to auser of a data communication receiver. Data communication
receivers that receive atpltanumeric messages and the sys-
tems in Ivhi-r:l1 they are regi.-fined Therefore usually are
language~spec.i.fls:. As a result. a user who speaks a parlictliar
language is unable to understand received messages if he
roams into a system in which messages are transmitted in a
dillerent language.

‘Thus. what is needed is a method and agaarnnis for
providing aeledlve call messages that are not language-
specific.

BRIEF DESCRJITIDN OF 'I'l:iIE DRAWINGS

FIG. 1 is an electrical block diagram of a darn commu-
niution receiver for presenting infouuation in accordance
with the present invention.

FIG. 2 is anexampleofcodes anrlimagedatastoredina
graphics database included in the data communication
receiver of FIG. 1 in accordance with the present invention

FIGS. 3-8 are illustrations depicting the presentation of
graphic messages on a display of the data communication
receiver of FIG. 1 in accordance with the present invention

FIG. 9 is aflowchart depicting an operation of n |Jl‘Dt‘.‘cs5(l.'included in the data communication receiver of FIG. 1 in
accordance with the present invention

FIG. 10 is a flowchart depicting an operation of a prosentation element included in the data eomrn.un.iI:axion
receiver of FIG. 1 in accordance with the present invention

FIG. 11 is an electrical block diagram of a terminal for
provlding information to the dun cotnrnunicatlon receiver at
FIG. I in accordance with the present invention

FIG. 12 is a signal diagram depicting an example of a
programming message tranmtted by the terminal of FIG.
11 to lhe data communication ret‘eivu' of FIG. 1 in accor-
dance with ‘the present invention.

FIG. 13 is a fictvchan depicting a programming operation
of the processor of the data cornrnunicatlon receiver of FIG.
1 in accordance with the present invention.
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FIG. 14 is an example of lcev words and image data stored
in the graphics database in accordance with the presentinvention.

FIGS. 15 and 16 are illustrations of supplemental graphic
messages provided with teitt. on the display of the data
communication receiver of FIG. I in accordance with the
present invention

FIG. 1".-' is aflcwchait depicting another operation of the
presentation element included in the data communication
receiver of FIG. 1 in accordance with the present invention.

FIGS. 18-13 are illustrations fitrther depicting the pre
scntation of graphic messages on a display of the data
communication receiver of FIG. 1 in accordance with the
present invention.

D N OF A PREFERRED
Elv'lBODIMEN'I'

FIG. 1 isan elecoical bioeltdlagram ofa data commu-
nication receiver 100. such as a pager. that includes an
antenna 105 for receiving a radio signal and a receiver 119
for dernodulating the radio signal. A decoder 115 coupled to
the receiver Ill recovers information. such as selective call
messages and ndihesses. included in the demodulated signal.The data communication receiver 100 further includes a
processor 120 for processing the recovered inforrnation and
for deterlnining whether an address in the signal is equiva-
lent to a pager address preferably stored in a memory. such
as a read only ntemory (ROM) 135. A matching address
indicates that the message is intended for reception by the
data communication receiver 100. The ROM 135 preferably
also stores a code format and a progrnrnming word. as will
be discussed in greater detail below. A message memory 115
is ftntlter included in the data cornlnunication receiver 100
for storing Ilie received messages intended for reception by
the data communication receiver IEO. Controls 140 are
coupled to the processor 110 for inpuliing user-initiated
comrnnnds. such as a dimlay command. and a display 130.
such as a llntlid crystal display. is coupled to Ihe processor
110 for presenting information to the user. An alert mecha-
ninn 145 announces reception of a message to the use by
generating an audible. vibratory. or visual slut.

According to the present invention. a presentation ele-
ment 150 [recesses each received message to determine
whether the message is to be presented graphically. ie..
whether the message comprises a "graphics message.” the
meaning cl’ which is conveyed pictorlally. Preiaablv. the
data cotrununication receiver too is able to receive both
conventional alphanumeric messages and graphics
messages. which are indicated by pnedetermined codes
included in received messages.

By way of example. predetermined characters cmnnmnly
found on conventional telephone receives an be used to
designate selected codes representative of predetermined
graphic images. A wsage originator can therefore press the
buttons associated with the codes to provide graphics infor-
mation to a selective call ten-n.i.nal. which transmits the codes
as a radio signal. When at least one predetennined code is
recognized by the data cornrnunicalion receiver 100. a
grapliics message comprising one or more graphic images is
presented to the user of the receiver 190. According to the
present invention. the graphic message conveys. in pictures.
a universally understood meaning to the user of the data
cornrnunicatlon receiver 1.30. The presentflion elernent 150
is preferably implemented in firmware stored in the ROM
135. However. hardware capable of performing equivalent
operations can alternatively be used to implement the pre-
sentation element I50.
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3
The graphic images available forprcsenting graphic mes-

sages are la.-et'era.hly stored by the data communication
receiver 100 in. for example. a graphics database 155.
According to the present Invention. the graphics database
155 stores a predetenrtined list of nodes. i.e.. one or more
predetermined characters or a pattern of bits. Each code is
associated with image data stored in the database 155. The
codes and image data associated therewith can be pro
gramrnetd into Ihcreceiver ill! by means such as the t:onrt:I'ol.s
140. downloading through a data part (not shown}. or
over-the-air proyramrning through use of ttte stored pro-
gramming word. Therefore. additional codes and image data
can be conveniently added to the graphics database 155 as
the need for new graphic images arises. Other in.l'nrmntion to
be displayed can be stored in a reference database 15'! withcross-references to numeric lntormation. as will be
explained in greater detail below.

FIG. 2 is an enasnple oi entries in the graphics database
15.5. As shown. codes recognized by the receiver 100 as
indicative of graphic messages begin with the "ll" dtflflfifi.
which isfollowed by two numeric characters. In this format.
up to one-hundred codes. each associated with image data.
could he prograrntrted into the database 155. It will be
apprcciat3€¢L though. that any combination of any number of
characters could be utilized to designate yaphlc messages.
as long as the message originator is aware of the codes and
the data cornrnunieation receiver lltl can recognize the
codes.

As shown. each code is associated with image data
representative of a particular image. For example. code
“ttCIl" is associated with image data that represents the
image of a telephone. "#02" is associated with a house.
while "tt03“ is associated with an ofllce. According to the
present invention. reception of a display command for a
received message including any of the stored codes will
restlll in the presentation of the associated image or images
on the display 13!.

Referring treat to FIGS. 3-3. illusb'ations of dificrent
graphic messages on the display 130 are shown. FIG. 3. for
instance. illustrates the presentation of the graphic message
"DINNER WITH F:\NlJI..Y“ in response to reception of the
codes "tt09ttott." P168. 4 and 5 dqsict yaphjc messages
indicating that the user should ‘CALI. HOME“ and “CA[_L
Tl-IE OFFICE." respectively. In FIG. 5. reception of a
display command for a message comprising the codes
"iK)6ttD5" results in display of a graphic message that
indicates "I AM GOING TO THE 'I"RAlN." The graphic
message of FIG. 7. associated with the code “#07.” is
understood to mean "l_.':.T'S GET COFFEE“ Oil "LET'S
GET A DRINK.”

PIE. 3 illustrates the combination of both a graphic
message and a text message including. for example. alpha-
nulneric characters. Reception of a display command for it
message comprising the characters of “t|lDTI‘0M?" or
"l'()M?!tt)7" resttlts in the presentation of the image asso-
ciated with the code “till?” as well as the presentation of any
additional alphanumeric or ntuneric characters included in
the message. As a result. yaphlc messages which need
clarification can conveniently be supplemented by addi-
tional textual information presented substantially coincident
with the gflplitic messages. For example. the user of a data
communication receiver 1!! may usually take a notice break
with his friend Bob. So. the display of a cofiee mug with
nothing more might indicate to the user that Bohis ready for
cotfee. When Tom wants to get rotfee. he may thereforeneed to include additional information. such as his name. to
avoid confusion.

Ill
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There may he circumstances. however. in which the

receiver It}! is capable of receiving only numeric informa-
tion or the message originator can only send Ill.I:I't'.tt'.='ic
inforrnation. ln such a case. the originator. e.g.. Torn. can
send a code as well as his telephone number. The message
could then comprise "ltD7333ll].l" or "333llll#O7." The
codes. as mentioned. are preferably in one or more prede-
terrnincd formats recognised by the receiver 190. so the
receiver 100 will still recognize "ltd?" as the code indicative
of the code: rnug. Additionally. the receiver 100 can then
look up the remainder of the message in the reference
database 15? to tleterrnine which otha display information
should be displayed along with the notice mug icon. when
"3331lll" is located in the reference database 157. the
display iniormation corresponding thereto is displayed with
the cotfee mug. For example. display infctrrnaticn associated
with the telephone number "$331111" could result in pre-
sentation of the name "TOM" with the cotfce mug irnagc.
when the number is not found in the reference database 151.
the numberitsetfis preferably displayed with the outlet: mug
icon. In this manner. alphanumeric inforrnation can be
displayed or conveyed (through the displayed telqahone
number) even though only numeric information is sent and
received.

FIG. 9 is a flowehartotan operation ottheprocesoor 110.
At step Zltlt. the processor L20 receives a message. When. at
step 305. the received address is equivalent to the receiver
address stored in the ROM I35 (FIG. 1). the message is
stored. at step 210. in the message memory 125. When. at
step 215. a user—initiated display command is received for
the message. the message is provided to the presentation
element 150. at step 2211.

Referring next to FIG. 10. an operation ot' the presentation
element 150 in accordance with the present invention is
depicteti. When. at step 225. I message is received from the
processor 130. the |:resentation element 15! determines. at
step 23!. whether the message includes at least one code
associated with a graphic message. As mentioned. the codes
associated with graphic messages are preferably in a prede-
termined format. such as a predettmnined character. e.g..
“it”. followed by specific number of numerals. Therefore.
the presentation element ten can recognize a code associ-
ated with a graphic message by de‘lem1in.i.IIg. with reference
to the code format stored in the ROM 135. whether any
characters included in the message are arranged in the
predcterrninod code format. When the message does not
include a code associated with a graphic message. the
message is displayed at step 235. in a conventional manner.
In other words. the display I30 (FIG. 1] is driven with
signals to generate the message dtarauas on the display130.

When. onthe other hand. therncssage does include one or
mere codes associated with a graphic message. the presen-
tation elcrnent I50 compares. at step 240. each code
included in the message to the entries in the graphics
database 155 (FIG. 1;. When a code in the message is
determined to be equivalent to a code in the database 155.
the image data associated with the matching code is
retrieved and used. at step 145. to drive the display 130.
thcrdty presenting the image to the user. When. at step 250.
the message includes text in addition to the graphic message
code or codes. the additional text is also presented. at step
235.

In accordance with the present invention. the data com-
munication receiver 10! can present the content of received
messages to a user by displaying a graphic irnage or a
sequence of graphic images. The graphic images can fully

11
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replace a text message so that a universally undu-stood
message is presented pictcrialty toa user. As aresult. a user
of the receiver 100 can understand I presented message
regardless of his language The presentation of a telephone
image and an oflice trnage. for example. is lilcely to he
understood as "CALL THE DI"Fl$" regardless of the
language of the user. in this manner. a sequence of two or
more graphic images can be easily combined to convey
messages to any user. An advantage of the present invention.
therefore. is that a person who teams into a geographic
region in which a rlifietent language is spolsen can still
receive messages that are easily understood Also. persons
who speak one language can advantageously receive and
understand messages that are originated by speakers of
diflrrent languages

FIG. 11 is an electrical block diagrarn of a terminal 305
included in a communication system for transrnitting infor-
mation to the data communication receiver 100. The tami-

nal 305 preferably includes a data port 310. such as a
telephone interface. for receiving messages from message
originators and a rnernory 315 for storing the message; until
transmission. The memory 315 also stores addresses asso-
ciated with data comrnunication receivers. including the data
communication receiver 100. that receive messages within
the  onsystem and. when UV“-lhfrflll program-
ming of data oormnunication receivers is desired. a pro-
gratntning word indlmtive of programnting information. A
data entry device 310. such as a keyboard. data port. or
modern. provides user inputs so that an operator can update
the addresses of the data cornmunication receivers. add
subscribers. or program data comsnunicatioo receivers.

A controllu‘ 315 coupled to the data port 319. the data
entry device 320. and the memory 315 controls the operation
of the terminal 305. The terminal 305 furllter comprises an
encoder 339 fin’ encoding messages and addresses using a
communication protocol such as the conventional Fl..E'X'“‘
protocol and a transmitter: 335 for lrl.'II.$l'nim'.Ittg the encoded
inforrnation as a radio signal.

According to the present invention. the codes and the
images used by the data communication receiver 100 in
forming graphic messages can be programntted to update
images or to provide additional images. Programming can
be accomplished by direct entry of inlonnafion by the
controls 14! (FIG. 1) of the data communication receiver
100. by over-the-airproyamrrting. orby any othermeans for
providing information to the data communication receiver
loll.

FIG. 12 is asignal ding:-amofaradlo signal which can be
transmitted by the terminal 305 to the data cornmunicatioa
receiver 100 for programming new orenhanced images. As
shown. the radio signal comprises the address of data
communication receiver lltl followed by a progra.tn.rni.ng
message. which includes the predetermined programrning
word storedbot:hbyIhetennina.l3tl5andtltedata comrnt.t—
nication receiver 190. The programming word. vdtich indi-
cates to the data cornmunieation receiver 10! that the
in.forn:tadon appendedtothewmdistobetitilizedicr
progtarorning the graphic database 155. preferably includes
a predetermined character or sequence of characters. The
message also includes il code. either existing or new. fol-
lowed by image. data to be written into the graphics database
155. 'I't:rn-tore. as graphics tectuiology results in higher
resolution graphics that are more easily understood. new
image data can be provided to tile data communication
receiver 100.

FIG. 13 is a flowchart depicting aprogramming operation
of the processor 120 (FIG. 1) according to the present
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invention. when. at step 350. a message is received by the
processor 110 from the decoder 115. the processor 130
determines. at step 355. whether the message includes the
progrunming word Indicative of over-theair yrogramm.ing.
When die prograrnmiag word is located. the received code
is compared. at step 36!. with codes stored in 't‘.he graphics
database 155. When. at step 370. the received code already
exists it: the database 155. the received image data ova‘-
writes the image data already stored in the graphics database
155. at step 375. When the received code is not found in the
graphics database 155. the processor 110 stores. at step Jfltl.
both the received code and the received isnagc data in the
database 155. Although over-the-air programming is not the
eatclusive method for programming the data conu-nunicatioo
receiver 100. such a metltod provides for convenient dis-
semination of prograrntrting inforinarion without requiring
that eaclt user i‘.tl'i.|tg his or her data communication receiver
into a service center for individual reprograrnming

FIG. 14 is an example of entries in a graplties database
500 in accordance with an alternate embodiment oi the
present invention. According to the alternate errtbodtrncnl of
the present invention. the data corotnunioation receiver 100
recognizes key words in conventional messages then. when
the messages are displayed. images associated with the key
words are displayed as well to supplement the message. For
eararnple. key words such as "CALL“ and “Pll0N‘E“ can be
associated with the image of a telephone. Therefore. when a
message inc-hides the words "CALL" or "PHONE". the
message would be displayed as text along with a supple-
mental image of a telephone. as shown in the illustration of
FIG. 15. FIG. 16 iliI.Istrates the display of the text message
"REtkDY ‘FOR COFFEE?‘ along with a supplemental
image of a coffee mug. According to the alternate ernbod.i-
ment of the present invention. the presence of the key word
“COFFEE” in the received message triggers the display of
the colic: rung ilnagtt.

Referring neat to FIG. 11'. a flowchart depicts an opera—
tion of the presentation element 150 according to the alter-
nate unbodirnent of the present invention. At step 400. the
presentation element 150 receives a message from the
processor 120 and then. at step 405. compares the words of
the message with the hey words stored in the graphics
database SIC. When. at step 410. no words match. the
message is displayed. at step 415. in a conventional manner.
When one or more message words are equivalent to key
words in the grflphics database 500. the image data associ-
ated wim the hey word or words is retrieved. at step 439.
from the database 500. ‘Ihereafier. at steps 415. 42.5. the
display 130 is driven to display both the message text and
the supplemental image.

Aoetxding to an alternate embodiment of the present
invention. the graphics database 155 (FIG. 1) additionally
stores database information about the difierenr graphic
images that can be displayed. This information augments
universally-understood graphic messages and can be
accessed via selection of a displayed image by the user. For
ertample. the user could select a displayed image by touch-
pad technology. i.e.. by touching the image on the display
I30. or by operating controls 140 to move a crmsor to
ltlgl-tlight a displayed image. Examples of iitforsnation 'l‘l't.al
can be displayed are shown in FIGS. 13-23.

In FIG. 18. the ‘pr:-son running" icon and the "train" iron
are displayed to indicate that a particular person is traveling
by train or to a train. When the user selects the train icon.
such as by touch. database infmmation associated with the
train icon is retrieved from the graphics database I55 and
provided to the display 130. Referring to FIG. 19. such
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inionnation could. for example. comprise information such
as a train schedule. When lire receiver 100 (FIG. 1} corn-
prises a clock [not shown). the schedule could be displayed
only for future times so that space on the di:.p1ayl30is not
wasted by presenting past ialmnliation that may be only of 5
minimal use to the person reading the display 130. FIG. 20
depicts the display of the graphic mmsage "CALL HOME.”
which is conveyed by universally-understood images of a
tclefitone and a house. FIG. 21 shows an example of
inforrnation that can be displayed when die house icon is
selected by the use:-. When the user touches the house.
database inlormation such as the address of the house and
the telephone number can be retrieved from the graphics
database [.95 and displayed to remind the user of in:tpo.rta.nt
information.

FIGS. 12 and 23 show die use of other lnforrnatlon in
addition to that provided by the graphic message.1n FIG. 2:.
the graphic message "CALL THE OFFICE" or "CAl..l.
WORK” is presented solely by graphic images. When the
user touches the office. or otherwise selects the ofioe image.
infonnation about the slice is presented. Such information
can include. for example. the address and telephone number
associated with the office.

Preferably. stored i.nIca’rna.t:inn. such as that in the graphics
database 155. can be programmed into the data. communi-
cation receiver 100 in a number of ways. For exarnple.
i.n.formal'.ion could he entered via the controls 140 or via a
data part [not shown) coupled to the processor l2I.
Alternatively. progi-armning information could be provided
to the data communication receiver 10! ova the air for
reception by the receiver III. when iniorrnarion is pro-
grarnmod over the air. the user need not snlfer the lnconve.
nience of having to take the data communication receiver
100 into a service shop. Instead. information can be tre-
qtlenlly updated without ever disturbing the user.

In summary. the data communication receiver as
describod above receives messages then. in response to
predetermined information included in the received
messages. displays graphic messages to the user to convey
an easily tnlderstood. uniwcraal message. According to the
present invention. this can be done by Innsmilting prede-
termined codes to the data communication receiver. Codes
inareoeivorlmessageareloakedupinagraphicsmemory
to retrieve image data associated with the codes. then an
image or a sequence of images is advaatagoously prcsetllcd
on a display to convey a universally understood message.
For example. two images. e.g.. a telephone and a house. can
be displayed together on the screen to convey the message
“CALL HOME.” This message will be understood regard-
less of the language spoken by Ihe user of the data commu-
niuttion receiver. Alternatively. if a text message is desired.
the text message can be displayed. along with a supplemental
image that relnfuoes the message.

Also. other important infonnation associated with the
images forming the graphic roost-mgr‘-8 can be conveniently
stored and selectively presented to the user. This additional
information could comprise. for example. train schedules
associated with a train image. a desuipfion of a cafeteria
menu associated tvith a food platter image. an address
associated vvith an oflice image. etc. The user can easily
access this information by selecting the icon. such as by
touching the screen or ltigblighfing the icon with a cursrr.

It will be appreciated by now that there has been provided
a rnelhod and apparanis for providing universal messages
that can be understood regardless of languages spoiled by
the user of a data communication receiver.
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What is claimed is:

1. A method for displaying messages in a data commu-
nication receiver. the method cornpn'si.ng the steps or‘:

receiving an alphanumeric message:
receiving a programming message that includes a key

word and image data;
storing lltc key word and the image data in the database;
referencing a database to determine whether at least one

word included in the alpltanurncric message matches at
least one key word included in the database. wherein
the at least one key word is associated with image data
that is representative of at least one image;

presenting. when the alphanumeric message includes at
least one word that matches at least one Iocy word
located in the database. the at least one image as a
graphic message that is accompanied by the alphanu-
meric message on a display: and

presenting. when lhe alphanumeric message does not
include at least one word that matdtes at last one key
word lo-rated in the database. the alpltanumcric mes-
sage without an accompanying graphic message on the
display.

2. The method of claim 1. wherein the step of receiving
the progrltmming message comprises the step of:

receiving the programming message as a radio signal.
3.11:: method of claim 1. wherein the step ofrcceiving

the prograrnrning message comprises the step of:
receiving the programming message through use of con-

trols on the data communication receiver.
4. A data corramunlcntion receiver for presenting

infiorrnatioo. the data cornrnunication receiver comprising:
a roceiva for receiving an alphanumeric message includ-

ing at least one word;
a database for storing hey words and image data associ-

ated wilh the key words;
a presentation element coupled to the receiver and the

database for determining whether at least one word
included in the alphanumeric message matches at least
one key word included in the database. wherein the
image data associated with the at least one key word is
representative of at least one image:

a display coupled to the presentation element for
presenting. when the at least one word matches at least
one key wool. the at least one image as a graphic
message accompanied by the alphanumeric message.
and for presenting. when the at least one WDIIII does not
match at least one key woaI1:ll'te alpltanulttuic message
without an accornpanying graphic message:

controls coupled to the processor for providing user-
initiated commands thereto. wherein presentation of the
alphanurucric message and any acoosnpanying graphic
message occurs in response to reception of a display
command: and

programming means coupled to the processor and to the
database for proyarnrning the database. the program-
rtting means further comprising:
the receiver for receiving a prograrni-ni.ng message

including a key word and image data:
a memory for stlxing a programming word: and
storing means for storing the key word and the image

data in the database in response to rletamining that
the prog:-a.mrn.ing message includes die program-
ming word.

5. A data communication receiver for presenting
information. the data oornmunication receiver comprising:

13
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a receiver for receiving an alphanumeric message includ-

ing at least one word:
a database for storing key words and image data associ-

ated with the key words:
a presentation element coupled to the receiver and the '

database for determining whether at least one Word
included in the alphanumeric message matches at least
one key word included in the database. wherein the
image data associated with the at least one key word is
representative of at least one image:

a display coupled to the presentation element for
presenting. when the at least one word matches at least
one lacy word. the at least one Image as a graphic
message accompanied by the al.pl-ianurnerlc message.
and for pmesenting. when the at least one Word does not
match at least one key ward. the alphanurnfiic message
without an accompanying graphic message:

controls coupled to the processor for providing user-
inltiated commands thereto. wherein presentation of the
alphanurnerlc message and any accompanying graphic
message occtlrs in response to reception of a display
command: and

programming means coupled to the processor and to the
database for pI'0gl‘nInming the database. the program-
ming means further cornlxisingt
controls for receiving a progrnmrning message r.-orn-

ptising a key word and image data: and

10
storing means for storing the key word and the image data

in the database.
6. A data communication receiver for presenting

information. the data cornmunication receiver rotnprislng:
a receiver for receiving a message:

a decoder coupled to the receiver for decoding the mes-
sage to recover one or more alphantunerie words there-
Erorn:

a memory coupled to the decoder for storing the message:
a database coupled to the decoder for stcrlng a plurality oi

key words and image data associated therewith. the
image data representative of images:

a presentation element ootrpled to the database for tlener—
mining wltetlaer at least one alphanumeric word
Included in the message matches at least one tag word.
included in the database: and

a display coupled to the presentation element for
presuming. when at least one alphnnurncric won-1
mntdtes at least one key word. a corresponding irnnge
as a graphic message accompanied by the message. and
for presenting. when at least one alphanumeric word
does not match at least one key word. Ihe message
unaccompanied by any graphic messages.

nutr-

14

618



Trials@uspto.gov                Paper 15   
571-272-7822  Entered:  April 27, 2015

UNITED STATES PATENT AND TRADEMARK OFFICE 
_______________

BEFORE THE PATENT TRIAL AND APPEAL BOARD 
_______________

APPLE INC.,
Petitioner,

v.

MOBILE TELECOMMUNICATIONS TECHNOLOGIES, LLC, 
Patent Owner. 

_______________

Case IPR2014-01034 
Patent 5,894,506 

_______________

Before MIRIAM L. QUINN, MEREDITH C. PETRAVICK, and
SCOTT A. DANIELS, Administrative Patent Judges.

QUINN, Administrative Patent Judge. 

JUDGMENT
Termination of Proceeding 

37 C.F.R. § 42.72 
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On April 22, 2015, the parties filed a joint motion to terminate the 

instant proceedings pursuant to a settlement agreement.  IPR2014-01034, 

Paper 13.  The parties also filed a true copy of their written settlement 

agreement, made in connection with the termination of the instant 

proceeding, in accordance with 35 U.S.C. § 317(b) and 37 C.F.R. § 42.74(b).

Exhibit 2006.  Additionally, the parties submitted a joint request to have 

their settlement agreement treated as confidential business information under 

35 U.S.C. § 317(b) and 37 C.F.R. § 42.74(c).  Paper 14.

The instant proceeding is in its early trial stage, before the due date for 

patent owner’s response.  The motion is unclear as to whether Petitioner will 

not participate further in the proceeding regardless of whether the panel 

grants the motion to terminate.  Nevertheless, we are persuaded that 

termination as to Petitioner is proper as we have not decided the merits of 

the proceeding.  

Patent Owner filed separately, as Exhibit 2007, additional and lengthy 

arguments as to why it would be appropriate for the panel to terminate the 

proceeding as to Patent Owner.  Those arguments should have been 

presented in the body of the motion, not as an attachment to the motion, as 

the arguments form part of the full statement of the reasons for the relief 

requested in a motion to terminate.  See 37 C.F.R. §42.22(a)(2). Therefore, 

the arguments will not be considered.

Upon consideration of the request before us, giving strong preference 

for settlements early in the proceeding and that no further disputes with 

Petitioner remain, terminating the instant proceedings with regard to both 

Petitioner and Patent Owner promotes efficiency and minimizes unnecessary 
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costs.  Based on the posture of this case, it is appropriate to enter judgment.1

See 35 U.S.C. § 317(a); 37 C.F.R. § 42.72. 

Accordingly, it is:

 ORDERED that the joint motion to terminate IPR2014-01034 is 

granted;

FURTHER ORDERED that the instant proceeding is hereby 

terminated as to the parties:  Petitioner and Patent Owner; and

FURTHER ORDERED that the parties’ joint request that the 

settlement and agreement be treated as business confidential information 

kept separate from the patent file, and made available only as provided by 

35 U.S.C. § 317(b) and 37 C.F.R. § 42.74(c), is granted.

                                           
1 A judgment means a final written decision by the Board, or a termination
of a proceeding.  37 C.F.R. § 42.2. 
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An electronic messaging network comprises a network operation center and plural message

terminals, all including memories for storing corresponding files of canned messages and

associated message codes. To send a canned message, a calling party selects a canned

message stored at one message terminal and transmits the assigned message code to a receiving

party at another message terminal via the network operation center. The receiving terminal

retrieves the selected canned message from its memory using the received message code for

display to the receiving party. Files of canned responses and associated response codes may also

be stored in the memories at the terminals and network operation center to allow the exchange of

selected canned response options in conjunction with canned messages to be in response code

form.
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