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51.

52.

53.

54,

55.

One of ordinary skill in the art 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 forwards 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 firmware “stored in the device memory 235 and executed by the
processor 210,” or the sender 240 may be implemented “using hardware capable of performing
equivalent operations.” Id. at 4:1-8. 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 signal 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 information 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. /d. 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
controller 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 controller 110, as illustrated by Fig. 10
(reproduced below).

CODE ALIAS ALIAS

{

/ 4
FIG. 10 evu-sc é MESSAGE | FRIEND | MESSAGE é
/!

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

354



355



356



357



358



359



360



361



362



363



364



365



366



367



368



369



370



371



372



373



374



375



376



377



107.

108.

109.

/-'-'M

..

TOM ?

FIG. 8

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 the data communication receiver described in Deluca can be a two-way
pager. One of ordinary skill in the art would have also understood that, under MTel'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 terminal 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 least for 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 MTel's apparent interpretation of claims 8, 19 or 21, the
two references provide teachings in similar fields of endeavor. Both describe communications
systems that provide messaging for wireless messaging devices. The two references also
describe how the communication may be performed by transmitting shorter message codes
corresponding to longer messages selected by the source, where an intermediate 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 MTel'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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Prize for Best Undergraduate Thesis in Computer Science 1992, Global Indus Technovator Award 2009, Laureate of
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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.
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METHOD AND APPARATUS FOR
EFFICIENTLY TRANSMITTING ADDRESSES
AND MESSAGES FROM PORTABLE
MESSAGING UNITS OVER A WIRELESS
COMMUNICATION CHANNEL

FIELD OF THE INVENTION
This invention relates in general 10 systems including
portable messaging unils, and more specifically 1o portable
messaging units for sending and receiving messages over
wireless communication channcls,

BACKGROUND OF THE INVENTION

Wircless communication systems Lypically provide mes-
sages 1o subscriber units, such as portable messaging uniis,
With the advent of two-way messaging, portable messaging
units have also been able o transmit o other portable units
and 1o fixed devices, such as computers. Messages in the
communicalion syslt'rn dre y.ncrally delivered and/or
receivied over a wi I 1. which
usually has a limiled bandwu!lh thal permils only a limited
amount of information lo be transmilted over the channel
within a specilicd time interval. Therefore, it is desirable 1o
keep messages iransmitled over the wireless channel as short
as possible.

However, subseribers to the communicalion system ofien
\ws&l 1o 'xnd and receive relatively long messages. Also,

of recipient devices are sometimes quile
lengthy. For instance, electronic mail standards usually
require extensive header infc won that is iable for
Iransmission over a wircless channel of limited bandwidth.

30

2

F1G. 15 is a owchar depicting an operation of a recon-
ciler included in the system controller of FIG. 12 according
10 the present invention.

DESCRIPTION OF A PREFERRED
EMBODIMENT

FIG. 1 is an illustration of 4 communication sysiem 100
for providing two-way communication between a system
controller 110 and one or more portable messaging units
(PMUs) 105, such as battery powered selective call
receivers, over al least one wireless communication chanml
e.g., al least one radio freqy '
The system controller 110 can also be coupled 1o other types
of devices, such as compuiers 115, by wireline communi-
cation links. Because radio frequency communication chan-
nels typically have limited bandwidihs, only a limited
amount of information can be ined over a ch 1
within a specified ime interval. Therelore, the communica-
tion system 100 according to the present invention employs
relatively short aliases 10 communicale frequently transmil-
ted information from the PMUs 105 1o the sysiem conlroller
110. Specifically, frequently used messages can be repre-
sented by message aliases, and addresses of recipients 1o
whom messages are frequently send can be represenied by
recipicnt aliases. Such recipients can be referred 1o as
“friends”.

Datat of the frequently transmitied information and
the associated aliases are preferably stored al the PMUs 105
and al the system controller 110 so thal cach device can
recognize an alias and conveniently interprel the morc
length ge or lriend address associated therewith. In

H h
ation ¢

As a resull, two-way messaging can unduly crowd
nication systems, resulting in inelficient channel use and
message delays.

Thus, what is needed is a way o provide more efficient
messaging in 4 wireless communicalion syslem including
portable messaging unils.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration of a « ication
mcluding portable messaging units (PMUs) and a syv,lt'm
controller according to the present invention.

F1G. 2 is an electrical block diagram ol & PMU included
in the communication system of FI1G. 1 according 1o the
present invention.

FIG. 3 is a flowchart of an operation of a processor
mcluded in the PMU of FIG. 2 according to the present
invention,

F1G. 4 is a lNlowchan of an operation of a receiver included
in the PMU of FIG. 2 according 1o the p in

50

accordance with a preferred embodi ol the | 1
invention, the databases of both the system controller 110
and the PMUs 105 are updated, wheo necessary, by the
controller 110 to avoid sitvations in which information
stored in a PMU database is nol equivalent 1o that stored in
the controller database.

FIG. 2 is an elecirical block diagram of a PMU 105, which
includes a transceiver 205 for sending and receiving infor-
mation over a radio frequency communication channel and
a processor 210 for controlling operations of the PMU 105
Controls 215 provide user-initiated signals to the processor
210, and @ display 220 presents information o a user in
response to activation by the processor 210. A message
memory 225 is coupled 10 the processor 210 for storing
received ges and e bers associated with the
received messages. Also, a database 230 is coupled 1o the
processor 210 for storing the frequent recipient, 1.e., friend,
Im and the frequent message list. Preferably, the ll‘il.S in the

FIG. § is a flowchart depicting an operation of a sender
included in the PMU of FIG. 2 according to the p

base 230 arc in accordance with instructions
by the user of the PMU 105 by over-the-air programming.

invention.

FIGS. 6-11 arc signal diagrams illustrating signals pro-
vided between the PMU of FIG. 2 and the system controller
of FIG. 1 according to the present invention.

FIG. 12 is an clecirical block diagram of the system
controller cluded in the communication system of FIG. 1
according 1o the present invention,

FIG. 13 is a flowchart illustrating an operation of a central
processing unit (CPU) included in the system controller of
FIG. 12 according 1o the present invention.

FIG. 14 is a flowchart depicting an operation of a router
included in the system controller of FIG, 12 according to the
present invention,

L]
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In ac e with the preferred embodiment of the

5 present invention, each friend included in the friend list is

associated with a recipient alias. More specifically, entries in
the friend list include pames of recipients, or friends, 1o
whom messages are frequently sent and aliases of addresses
associated with the friends. The addresses could also be
included in the database 230, if desired. An cotry in the
friend list could, for instance, be as follows:

Friend Alins  Address

Lou 00011 1 low_ BODGEema il company.com@INTERNET




5.850.594

3

According 1o the presenl invention, a friend list entry could
include more than one recipient or even a group of people.
Such an entry could be as follows:

Friead(s) Alias  Address{en)
Low, Jim, Mol o lou _b03Eemail.company.com@INTERNET
and Ed jim__I001 @email company,group.com
edward_giddEcompany.grp.com@ INTERNET
Similarly, each ge included in the ge list is
1 with a ge alias. These “canned messages™

are also preferably associaled with a message designation,
which could be set by the user, so that the user can casily
remember the message and select it for transmission by
providing information to the processor 210 via the controls
215. An eniry in the message list could, for example, mclude
a number as a designator and be as lollows:

Message Cunoed
Designation Alins  Messnge
7 0100 MEET ME IN THE CAFETERIA FOR
COFFEE

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

Message Cannid
Designation Alias  Message
Coffee 1010 MEET ME IN THE CAFETERIA FOR
COFFEE
As il L, the ges and the add 1o which
the are Ir ilted by the PMU 105 can be

relatively lengthy and unsuitable for frequent transmission
over the radio communication channel. Therelore, in accor-
dance with the present invention, the friend and message
aliases are instead transmitled from the PMU 105 1o the
system controller 110 over the radio frequency communi-
cation channel to minimize the likelihood of chanoel crowd-
ing and resulting delays. Preferably, friend and message
aliases comprise codes that include 4 predetermined number
of bits, wherein the codes include a fewer number of
characters than do the recipient addresses or the canned
messages, By way of example, the friend aliases could
comprise five-bil codes, thereby permitting storage of up o
thirty-two [riends. The message aliases could comprise
six-bil codes, thereby permilling storage of up to sixty-four
canned messages. Il will be appreciaied that dilferent types
of codes or different numbers of characters could alierna-
tively be used [or the aliases.

According lo the present invention, the PMU 105 further

includes a device memory 235 for sloring device 53

information, such as the address of the device, The device
memory 235 also preferably stores a programming code for
recognizing incoming programming information from the
system controller 110 (FIG. 1), a forward code vsed for
forwarding received messages (o a friend, a message code
used for sending and receiving messages, and a send code
used for recognizing issi ! I from
the conirols 215. Other codes for designating other trans-
mitted and received signals include an “add [riend” (AL
code, a “delete [riend” (DF) code, an “add message™ (AM)
code, and a “delete message™ code, as will be explained in
greater detail below.

A
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A sender 240 included in the PMU 105 prepares infor-
mation for transmission from the PMU 105, and a receiver
245 processes received information. Preferably, the sender
240 and the receiver 245 comprise firmware stored in the
device memory 235 and executed by the processor 210
Aliernatively, the sender 240 and receiver 245 could be
implemenied using hardware capable of performing equiva-
lent operations.

FIG. 3 is a flowchant of an operation of the processor 210
according to the present invention. When, at step 255,
information is received from the transceiver 205, the
receiver 245 is activated, at step 260, When, al steps 268,
270, a signal is received from the controls 215, and the
signal includes the send code, the sender 240 is activated, at
step 275. When, at stéps 265, 270, another type of signal is
received from the conmtrols 215, other processing is
performed, at step 280, by the processor 210,

Referring next o FIG, 4, a flowchart illusirales an opera-
tion of the recever 245, When, at step 305, the receiver 245
receives information including a programming code, the
programomng information is stored in the appropriate loca-
tion of the database 230, at step 310. For instance, when the
programming information includes an “add” 1 and
friend or message information, the information is added 1o
I by the sy
controller 11O, It will be appreciated that Iriend information
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 unigue “modify”
command. When the programming information includes a
“delete” command and information by which a friend or
message eniry can be identified, the friend or message entry
is deleted from the appropriaic list.

At step 35, the received information could include an AL,
AM, DF, or DM code directing the PMU 105 10 inguire of
the vser whether a friend or ge should be deleted or
whether an additional alias, e.g., an additional recipient
alins, should be added. In this case, al step 320, information
received with the code is displayed, at step 320, on the
display 220. When, for instance, the system controller 110
has received a communication from the PMU 105 and does
nol recognize an included friend or message alias, the
controller 110 can transmit an inquiry o the PMU 105
asking whether a new [riend or new message is 10 be added
1o & list stored in the database 230. When the system
controller 110 receives a delete message (DM) command or
a delete friend (DF) command from a different PMU in the
communication system 100 (FI1G. 1), the controller 110
could imguire as 10 whether the user of the PMU 105 would
also like to delete the message or friend. For mstance, when
a particular user requests that a friend be deleted, an inguiry
could automatically be provided 1o the “deleted” fricnd
asking whether the user should also be deleted from the
[riend’s list. When the friend answers in the aflirmative, the
system controller 110 could delete the user from the [riend
list associated with the PMU of the deleted friend. Onee the
inguiry is displayed, at step 320, the receiver 245 awaits the
reception, at siep 325, of a user-initiated signal indicating a
response. Thereafter, at step 330, the sender 240 is activated,
atstep 330, 1o ransmit the response 1o the system coniraller
110,

When, at siep 335, the information received by lhe
receiver 245 includes a message code, indicating that the
sysiem controller 110 is routing a message 1o the PMU 105
over the wirel h l,a num-
ber associated with the message and included in the signal
is stored, at step 340, in the message memory 225, The
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reeeiver 245 then compares, at siep M5, the received
message information with aliases stored in the message hist,
When the received message information is equivalent 1o a
canped message alias, Ihe message associsted with the
maltching alias is retrieved from the list and stored, at step
355, in the message memory 225, Otherwise, the message
information itsell is stored in the message memory 225, a1
step 350, Thereafter, the ge can be p d 1o the
user in a conventional manner.

FIG. 5 is a flowehart illustrating an operation of the sender
240 according to the present invention, Al step 403, a signal
is received from the controls 215. When, at step 410, the
signal includes a DF or DM code, indicaling that the user
wants o delete a friend or message entry identificd by the
received user-initiated signal, the database 230 is referenced,
at sicp 415, 1o recover the selected friend or message
information and the alias associated therewith. The sender
240 then provides, al step 420, the appropriate DF or DM
code o the transceiver 208 along with enough information
1o identify the entry that is o be deleted. For ¢ le, the

n

0

6

a message is 1o be transmitted 1o three (riends that are not
grouped under a single alias, aliases for cach of the [riends
can be transmitied 1o the system controller 110.

As described above, the sysiem controller 110 modifies
the database 230 of the PMU 105 so that the lists stored in
the controller 110 and the lists stored in the PMU 105 remain
equivalent, However, one of ordinary skill will recognize
that other methods for ensuring agreement between the
PMU lists and the controller lists can alternatively be
employed. By way of example, the user of the PMU 105
could add to, delete from, or modify the database 230 via the
controls 215, in response 1o which AF, AM, DF, and DM
codes and information could be automatically provided 1o
the controller 110 1o update the lists stored thereby.

FIGS. 6-11 arc signal diagrams illustrating signals com-
municated between the system controller 110 and the PMU
105 in accordance with the present invention. FIG. 6 depicts
an example of information that could be sent by the PMU
105 1o the system controller (SC) 110 to add a [riend to the

alias and the entry mformation, such as friend narm.; friend

i} lesignation, and ‘or actual message, can be
provided to ihe ransceiver 208 with the DF or DM code fo
assist the controller 110 in localing the correct entry. As
mentioned above, the controller 11, in response 10 receiv-
ing the code and relaled information, transmils program-
ming information to the PMU 105 for updating the database

s
i

latabase 230 (FI1G. 2). The information could include the AF
code followed by the friend designation, e.g., name, and the
[riend address. When an originator of a previously received
nu.my. is 1o bc added to the friend list, a [ricnd name and

iated with the previous message

5 muld mmp!y be appended 10 the AF code, in which case (he

comtroller 11O could look up the previous message (o assigo
a friend alias to the address of the message originator. FIG,
7 shows an example of a responsive signal provided by the

When, at step 425, the d signal i an

ller 110 to the PMU 105. The responsive signal

AM or Al code, indicating that the user desires to add an
additional message or friend 1o 1he database 230, the sender
240 further determines, at step 430, whether the signal
references a previously received message. When the user-
iniliated signal does oot reference a previously received

message, the AF or AM code and the friend or message 3

information which is 1o be entered into the database 230 is
provided, at step 440, 1o the transceiver 205. When the signal
references a previously n.cn.wcd. message, indicating that the

or the origl is 1o be added to the
database 230, sufficient identifying information, e.g., mes-
sage number, friend information, aciual message, or address
information, is recovered from the message memory 225, st
sicp 438, and provided to the trapsceiver 208 along with the
AL or AM code, at step 440,

Al step 445, reception of a signal including a forward
code indicates that a previously received message is 1o be
forwarded 10 another recipient, When, at step 450, the
intended recipient is a friend, i.¢., when the intended recipi-
ent is included in the friend list, the forward code, the friend
alias, and the message number of the message (o be for-
warded are provided 1o the traosceiver 208, at siep 455,
When the intended recipient is not included in the friend list
of the PMU 105, the forward code, ihe message number, and
an address enlered by the user are provided, at step 460, 1o
the transceiver 205,

‘When, at step 465, the signal includes a message code,
indicating that a message is to be transmitled 1o another
device, the sender 240 references, at step 470, the database
230 1o determine whether the designated recipient is a friend
and whether the entered message is a canned message.
Thereafier, al step 475, the message code, the friend alias or
recipient address, and the or m
alias are provided 1o the transceiver 205,

Although the PMU 105 is described as transmilting one
friend alias or one message alias 10 the system conlroller
110, it will be appreciated that more than one alias can be
transmitted when the user so indicates. When, for instance,
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preferably comprises the PMU address, the programming
code, and programming information, which includes at least
an add command, an assigoed fricnd alias, and the fricod
name for storage in the database 230 of the PMU 105. Rather
than providing separate programming codes and add
commands, it will be appreciated that a unique “add”
programming code could be transmitied.

In FIG. 8, the PMU 105 requests the deletion of a friend
from its database 230 by sending the DF code followed by
the entry identification information, which could include the
friend alias and/or friend name. [n response, as shown in
FIG. 9, the controller T10 1r the PMU address, the
programming code, the delete < 1, and infc ion
indicative of the friend list entry, such as the aliss of the
friend. The processor 210 (FIG. 2) then deletes the friend
from the database 230.

FIGS. 10 and 11 show examples of message transmissions
from the PMU 105, In FIG. 10, the PMU 105 transmils a
frequently transmilted message 1o a friend by sending the
message code, the riend alias, and the message alias. The

controller 110 receives the signal and decodes the friend
aliss and Iiu' ge alias. The controller 110 then sends the
1 by the alias 10 an address

associated with the friend alias. Tn FIG. 11, the PMU 105
forwards a previously received message 1o a friend by
transmiiting the forward code, the friend alias, and (he
number of the previons message, The controller 110, in
response 1o receiving the forward signal, decodes the friend
alias and looks up ihe message associated with the message

ber. The ge is then itted 1o the address
associated with the friend alias.

Although not shown in FIGS. 611, it will be appreciated
that some method of identifying the transmitting PMU 108
can be included in the signal il necessary. For instance, the
PMU address could be sent 1o identify the PMU 105,

5 Alternatively, prior art methods such as lransmilling on a

given frequency or al a given time could be used. 1t will be
further appreciated that canned messages can be added and



5.850.594

7
deleted by the PMU 105 in the manner described for adding
and deleting friends.

The signals transmitied by (he PMU 105 10 the sysiem
controller 110 over the wireless communication channel can
be relatively short because the aliases are ofien significantly
shorter in length than are the related addresses and mes-
sages. As a resull, the likelihood of crowding the channel is

ized, rendering ge delivery delays less likely.

Use of the aliases by the PMU 105 is also convenient for
the user becaunse the user does not have lo memorize lengthy
addresses of friends or enler large amounts of information
every lime a message is 1o be sent. For instance, the user
only has to memorize a fricnd’s name, ¢.g., Lou, rather than
the friend’s address, which could comprise a large number
of characiers that are not easily remembered. Additionally,
the user only has to enter the word “Lou™ 1o indicate the
recipient, This eliminales situations in which the user has o
continually reference a personal address book 1o recover a
lengthy address, thereby saving time. Also, the likelihood of
user error in typing lengthy addresses is minimized by using
the aliases, thereby increasing the probability of error-free
message delivery 1o the inlended recipient.

FIG. 12 is an clectrical block diagram of the

5
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delete a [riend or canned message [rom its memory, the lisis
associated with the PMU 105 are referenced, at step 570, and
the entry associated with the incoming DM or DF code is
deleted from the PMU's list in the subscriber database 530,
at step 572, Once the CPU 515 has deleted information from
or added information to the PMU’s friend or canned mes-
sage list maintained locally by the controller 110, at steps
564, 572, the CPU 515 proceeds 1o modify the database 230
(FIG. 2) stored by the PMU 105 accordingly. This is done by
providing, at step 566, the PMU address, programming
code, and appropriate programming information to the trans-
ceiver 505 for transmission to the PMU 105,

When, at step 574, the information received by the CPU
515 includes a forward code, indicating that the vser of the

s PMU 105 is forwarding a previously received message, the

transmission memory 535 is referenced, al siep 576, 1o
recover the message associated with the message number
appended o the forward code, Thereafier, the rouler 540 is
activated, at step 578.

When, al step 580, the information received by the CPU
515 includes a message code, indicating that the user of the
PMU 105 is ling a 0 ther device, the CPU
515 d

controller 110, which includes a transceiver 505 for sending

and receiving information, a ceniral processing unit ((‘PU} 2

515 for processing the info and a i
memory 535 for sioring that are 1 within
Ihe communication system 100 (FIG. 1). Data poris 520 are
included in the controller 110 for transmilting messages to
and receiving messages from wired devices, such as com-
puters 115 (F1G. 1), The controller 110 can also be coupled
by the data ports 520 1o a telephone network, such as the
public switched wlephone neiwork (PSTN), for receiving
message information from message originalors via lele-

phones and modems. A subscriber database 530 is coupled

to the CPU 515 for sworing subscriber information, such as
adkdresses of devices that subseribe for service within the
system 100 and friend and message lists associated with
subscribing PMUs. A data entry device 510 can be used (o
update the subscriber database 530.

The controller 110 also includes a controller memory 528
for storing information used in operating the controller 110.
The controller memory 525 preferably stores the program-
ming code, the forward code, the message code, and AL,
AM, DF, and DM codes. A router 540 included in the
controller 110 iransmils messages within the communicalion
system 100, and a reconciler 545 updates friend and
lists stored by the controller 110 and the PMUs within the
communication system 100, Preferably, the router 540 and

the reconciler 545 are firmware clements stored i the 50

memory 525 and executed by ihe CPU 515 during operation
of the controller 110, Alternatively, the router 540 and the
reconciler 545 can be implemenied as hardware capable of
performing equivalent operations.

F1G. 13 is a Nowchant of an operation performed by the

CPU 515, which, at step 555, receives information from the
Iransceiver $05. When, at siep 560, the information includes
an Al code or an AM code, indicating that the user of a PMU
105 wants (o add a friend or message alias, the lisis
associaled with that PMU 105 are referenced, ai siep 562, in
the subscriber database 530, The friend or message infor-
mation appended (o the AM or AF code is then assigned an
additional message alias or an additional fricod alias and
added, a1 step 564, 10 the appropriate list associated with the
PMU 105,

When, at step 568, the information includes a DM or DF
code, indicating that the user of the PMU 105 wishes 1o
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al siep 582, Whl.thl:r the message informa-
tion included in the incoming signal is in the form of a
message aliss. For example, the CPU 515 could actively
search [or a predetermined number of bits, e.g., five bits, in
a predetermined location of the signal or for predetermined
markers that indicale the start or end of a message alias.
When oo alias is included, the router 540 is
activaled, at step 578, When a message alias is included in
the signal from the PMU 105, the CPU 518 references, at
siep 584, the subseriber database 530 to determine whether
the received message alias is included in the canned message
list associated with the PMU 105, When it is, the message
associated with the canned message alias is recovered, al
step 586, and the router 540 is activated, at siep 578, When
the message alias is oot located in the PMU’s lisi, the
reconciler 545 (FIG. 12) is activated, at step 588,
Referring next 1o FIG. 14, a flowchan depicls an opera-
tion of the router 5340, which is activated by reception, al step
605, of message information comprising » message and
recipient information. When, al step 610, the recipient
information includes a friend alias, the routcr 540
determines, at step 615, whether the friend alias is included

s in the PMU’s friend list stored in the subscriber database

530. When the friend alias is not included in the [riend list,
the reconciler 548 is activated, at step 620. When the friend
alias 15 located, the address associated with the alias is
recovered, at step 625, rom the friend list.

Therealter, al step 630, the canned message st for the
recipient device is referenced. When, al step 635, (he mes-
sage o be senl to the device comprises a canned message
stored in the device’s list, the message alias representative of
the message is recovered. The recipient address, the message
code, Ihe 1 ber, and the ge aliss are then
provided, at step 640, 10 the transceiver 505 for iransmission
1o the recipient device, which can, for instance, comprise
another PMU. When the message 1o be sent (o the device is
not a canned message, the message itself, rather than an
alias, is provided to the transceiver 505 for iransmission, at
step 645,

FIG. 15 is a Nowchart of an operation of the reconciler
545, which, at step 660, receives a non-maiching fricnd or
message alias, in response 1o which the address of the PMU
105 providing the non-matching alias, the AM or AF code,
and the non-matching alias is provided 1o the transceiver 505
for transmission 10 the PMU 105, As mentioned above,
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reception by the PMU 105 iriggers an inguiry at the PMU
105 10 ask the user whether [riend or message |u|'ormalmn

10

selected entry from its locally maintained list and from the
list stored 1 the portable unit. lo this manner, the lists of the

15 10 be added for the alias thal was previously ir
by the PMU 105. The reconciler 545 then awaits subsequent
reception of an AF or AM code 1o indicate that a friend or
message is 10 be added 1o the PMU's list responsive 1o the
inguiry. When an AF or AM code is received within a
predetermined amount of time of the inguiry, indicating, at
step 670, that a friend or message is 1o be added to the list,
the message information or friend information is provided,
al step 675, to the router 540 and the CPU 515, The router
540 and the CPU 515 can then process the alias that was
previously not recognized, at siep S84 (FIG. 13) and siep
615 (FIG. 14).

In Y, the ication sy described above
includes a portable messaging unit for transmitting infor-
mation 1o and receving information from a system control-
ler over a wireless communication channel. Because the
wireless communication channel could become over-
crowded by frequent transmissions of lengthy messages and
addresses, the portable unil maintains lists of frequently
used addresses and messages. Each entry in the lists is
aliased with a code that is usually shorter than the referenced
message or address. For instance, a very long message Lhat
is often transmitted could be aliased with a message alias
comprising six bits, while a lairly lengthy address 1o which
messages are often i itted could be aliased with a
recipient alias comprising five bits, Thercafier, when a
message included in the message list is to be transmitted, the
shorter message alias, rather than the message itsell, is
iransmitted. When transmissions are fo be made 10 a recipi-
ent included in the recipient list, the shorter recipient alias,
rather than the address of the recipicnt, is transmilicd. As a
result, the communication channel is cfliciently uvsed to
transmit relatively short iransmissions, which prevenis sys-
lem capacily from being exceeded and which prevents
message delays due w overcrowding of the channel,

The system controller also maintains the message and
recipient lists associated with ¢ach portable messaging unit
in the ¢ ication sy . Therefore, the system con-
troller recognizes recipicot and ge aliases tr itted
by a portable unit. The controller, in response 10 reception of
a reeip or age alias, the sending unit’s
lists that are locally stored 10 recover the actual rn-.ss.agl. or
address that has been aliased. The message is then provided
1o the recipient device having the address. Alternatively,
when the recipient device also is associated with message
and recipient lists stored bolh by lhl.. device and the system
controller, the sy the lists 1o deter-

mine whether the message o be sent is included in the s

message list of 1he recipient device. When so, an alias, rather

than the more lengthy can be ad
itted to the recipient device.

According lo the present invention, the syslem controller

1
wsly

maintains the recipient and message lisis stored by portable 3

unils by programming the units over the air. Therefore, the
probability of disagreement between the lists of the portable
units and the lists maintained by the controller is minimized,
which reduces the likelihood of missed or delayed messages
resuliing from unmmgmwd aliases. The user of a portable
uml can com iently add a r or 1o his

or g lists by g an “add” request,
in re.s]mnsc 1o which the controller as.fslyb an addilional
alias and modilics the portable unit’s list by over-the-air
programming. When the user wishes 1o delete a frequent
recipient or canned message, a “delete” request is
transmitted, in response 1o which the controller deletes the
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co and the g le units are equivalent at any time,
and situations do not result in which the user modifies the list
and the portable unit, then forgets to modify the list at the
controller.

Another advantage of the present invention is thai the user
is provided with a convenient way of entering message and
address information. Specifically, the user does not have 1o
remember relatively long addresses for entry into the por-
table messaging unit. Instead, the user only has 1o remember
and enter a relatively short recipient alias or message
designation rather than a lengthy address or message.
Therefore, the likelihood of incorrcetly entered addresses is

s minimized, which increases the probability of proper mes-

sage delivery.
Tt will be appreciated by now that there has been provided
a more efficien! messagi for |llmg. 2
fo and receiving messages l'mm portable messaging units.
What is claimed is:
1. A cunuuumcauon system lor providing lwo-way
¢ i thl. I ication syslem comprising:
a poriable ging unit for i a signal comprising.
a recipicnl alias over a wireless communication
channel, the portable messaging unit comprises a lisi
including names of recipients and recipient aliases
associaled therewith and [urther comprises a sender for
requesting that an additional recipient be added {o the
list; and
a controller for receiving the signal including the recipient
alias and for wransmilling o message to an address
designated by the recipient alias, whercin the address is
longer than 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
processing unit for assigning an additional recipient
alias 10 the additional recipient and for adding the
additional recipient alias and the additional recipiem
associated therewith to the list maimained by the por-
table messaging unil by transmilting programming
information thereto,
2. A cc-rnmunuatmu sysiem for providing two-way
¢ ication, the o lem comprising;
a portable messaging unil for sending a signal comprising
a recipicnt alias over a wircless communication
channel, the portable messaging unit comprises a list
including names of recipienis and recipient aliases
associated therewith and further comprises a sender for
requesting that one of the recipients be deleted [rom the
list; and
a controller for receiving the signal including the 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
messaging unit is also stored and further comprises a
processing unil for deleting the one of the recipienls
[rom the list maintained Iw the pomhlu messaging unil

by ir ilting prog, g information thereto.
3 A cornmuun.almn s.ysicm fur providing lwo -Way
o ication, the ysiem comy
a portable ging unit for sending a signal mmprising

a recipient alias over a wireless communication
channel, the portable messaging unil comprises a list
including pames of recipients and recipient aliases
associated therewith; and
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a controller [or receiving the sigoal including the recipiem
alias and for transmilling 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

messaging unit is also stored;
the controller further comprises:

a reconciler for delermining that the recipicol alias is
nol included in the list associated with the portable
messaging unil; and

a router coupled o the reconciler for inguiriog of the
portable messaging unil whether a recipient associ-
ated with the recipient alias is to be added o the list.

4. A communicalion system for providing two-way

5

12

receiving the signal including the recipient alias and for

transmitling a message to an address designated by the

recipient alias, wherein the address is longer than the
recipient alias,
the controller further comprises:

a reconciler for determining that the message alias is
nol included in the list associated with the portable
messaging unit; and

a romter coupled to the reconciler for inguiring of the
portable messaging unil whether the message asso-
ciated with the message alias is 1o be added to the
list.

7. A method for providing two-way communication in a
{5 communicalion syslem comprising a portable messaging
unil and a controller, ihe method comprising the sieps of

communication, the communication sys(cm comprising:
a portable messaging unit, comprises a list including

messages and message aliases associated therewith, for
sending a signal comprising a recipicnl alias and a
message alias, rather than the message isell, and
wherein the message is longer than the message alias,

storing, in bhoth the portable messaging unit and the
controller, a recipient list including names of recipients
and recipient aliases associated therewith and a mes-

over a wireless communicalion channel, the portable 20 sage list including messages and message aliases asso-
messaging unit further comprises 4 sender for request- cisted therewith

ing that an additional message be added to the list the portable messaging unil sending a signal compris-
maintained by both the portable messaging unit and the ing a recipient alias over a wireless communication
controller; :md channel;

a controller, includes a database in which the list associ- 5 he controller receiving the signal including ihe recipi-
ated with the portable messaging unit is also stored, for ent alias and determining that an alias transmitted by
receiving the signal including 1he recipient alias and for the portable messaging unit is not included in the
Iransmiiting a message 10 an address designated by the recipient list or the message list and inguiring of the

ipieot alias, ihe is longer than the portable messaging unit whether information asso-
remplcnl alias, the cﬂnlml!cr furlh;r mmpnscs a pro- 1 ciated with the alias is to be added to the recipicnt list

g unit for assigning an addii ge alias to
the additional message “and for adding the additional
message alias and the additional message associated
therewilh 1o the list maintained by the portable mes-

or the message list; and
the « ller t itting a
Jesiy 1 by the recipient alias,
is longer than the recipient alias.

w an address
in the address

[t

saging unil by 1 itting prog g information a5 8. A method for providing Iwo-way communicalion in a
thereto. communication system comprising a portable messaging
5. A communicalion system for providing Iwo-way unil and a controller, the method comprising the steps of:
ion, the c ystlem comprising: storing, in both the portable messaging unit and the

a pontable messaging unit, comprises a list including
messages and message aliases associated therewilh, for

controller, a recipient list i

g names of reciy

an and recipient alisses associated therewith and a mes-
sending a signal comprising a recipient alias and a sage list including messages and message alisses asso-
message alias, rather than the message itself, and ciated therewith
wherein the message is longer than the message alias, the portable messaging unit sending a signal compris-
over 4 wireless communication channel, the portable ing a recipient alias over a wireless communication
messaging unit further comprises a sender for request- s channel and requesting that infor be added 10
ing that one of the messages be deleted from the list one of the recipient list and the message list main-
maintained by both the portable messaging unit and the tained by both the poriable messaging unit and the
controller; and controller;

a controller, includes a database in which the list associ- the controller receiving the signal including the recipi-
ated with the portable messaging unil is also stored, for sy ent alias and assigning an additional alias to the
receiving the signal including the recipicnt alias and for information responsive 1o the requesting step and
t.rausmtllmg a ge 1o an add lesignated by the the coptroller transmitting a message 1o an address
recipient alias, wherein the address is longer than the designated by the recipient alias, wherein the address
recipient alias, the ller further o a pro- is longer than the recipient alias and transmitling
cessing unit for deleting the one of the messages from 55 programming information to the portable messaging
the list mai 1 by the portabl ging unil by unit 1o add the additional alias and the information
transmilting programmiog information thereto. assoctated therewith to the one of the recipient list

6. A communication system for providing two-way and the list mantained by the portabl

ication, the o ication sy comprising: message unil.

4 portable messaging unit, comprises a list including sn 9. A method for providing two-way communication in a

messages and message aliases associated therewith, for
sending a signal comprising a recipient alias and a
message alias, rather than the message itsell, and
wherein the message is longer than the message alias,
over 4 wireless communication channel; and

a ller, includes a database in which the list associ-
ated with the portable messaging unil is also stored, for
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communication syslem comprising a portable messaging
unit and a controller, the method comprising the steps of:

storing, in both the portable messaging unil and the
controller, a recipient list including names of recipients
and recipient aliases associaled therewith and a mes-
sage list including and ge aliases asso-
cialed therewith
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the portable messaging unit sending a signal compris-
ing a recipient alias over a wireless communication
1 | and requesting that infor be deleted
from ope of the recipient list and the message list
maintained by both the portable messaging unit and
the controller;
the controller receiving the signal including the recipi-
enl alias: and

401
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the e 1l ilting a ge o an
designated by the recipient alias, wherein the address
is longer than the recipient alias and transmilting
programming infonmation to the portable messaging
unil to delete the information from the one of the
recipient list and the message Jist maintiined by the
porfable messaging unil.
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TWO-WAY WIRELESS MESSAGING
SYSTEM HAVING USER AGENT

This apy ion is 1 1o«
copending application entitled Two-Way W:.rekvs Mcssa;,
ing System, filed on the same date as the p

2
among other things, a message number that uniguely iden-
tifies a message stored both locally at the device and at the
user agent, a modilier rey g the customization 1o he
applied 10 the ge, and § lized address aliases.
A user agent inside the two-way messaging network,

by the same inventors.

FIELD OF THE INVENTION

This invention relates 10 a two-way wircless messaging
system and method using a messaging network having al
least one suhscnber user agt.nl Ihat slores messages that are
forwarded 1o prede ined s

BACKGROUND OF THE INVENTION

Wireless messaging, such as wireless paging, is a popular
consumer wireless service and will grow because of the
availability of new narrowband Personal C

Services (PCS) frequencies. Wircless communication and

messaging provides the foundation for many different types

of services. One popular service is one-way paging, which

is now very successful, Its populamy has been contributed
factors, including;

(1) the small form factor of the pager device,

portable;

(2) the low cost of the paging service;

(3) casy mainienance of the pager device; and

(4) ease of use for both message senders and receivers.

Onc-way paging, however, has no reply capability. A
subscriber 10 & one-way paging service must rely on an
allernate hod o I 1o any that are
received. For example, afler receiving a page from the
one-way paging service, a subseriber ofien has 1o find a
ielephone and make a call to respond (o the message.

Recenily, some ideas have been proposed o design a
“two-way paging system” while preserving the benclits of
one-way paging, ic., the small paging device, low cosi
service, casy maintenance and ease of use, These 1wo-way
paging systems include return channels, but they are nsed
only for fixed and limited replics.

In commonly assigned, copending patent application
entitled Two-Way Wircless System, the disadvaniages of the
prior arl wircless messaging systems are overcome through
the use of a messaging network and Iwo-way wireless
messaging device which originates, receives and replies to

ha\'mg.. g ¢ to and from
Ihe messaging network.

SUMMARY OF THE INVENTION

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

Limitalions of exisling wircless paging sysiems arc ss

resolved and technical advances are achieved in the present
invention by a method and sy for itting 2
on a wircless messaging network with a plorality of user
agenis and other imelligent servers such as lransaction
servers, distribution servers and baich servers. The benelils
of the present invention are set forth below.

In accordance with one aspect of the present invention, a
wireless messaging device can originate new messages or
reply 1o previously received messages along a first commu-
nication channel (uplink), and receive messages along a
second communication channel (downlink). Each such mes-
sage is coded in a predetermined and includ

making il 2

50

60

10
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corresponding 10 a subscriber of a two-way message system,
stores among other things, a plorality of messages and
destination addresses. When a user ageni receives a coded
message from its associated subscriber, it expands the mes-
sage back to the desired full message and destinations by
sclecting [rom the stored messages and desiination addresses
according 1o the code.

The message that can be transmitted is highly flexible. In
nddmon to fixed pre-canned components, il can inchide

such as embedded replies, choices,
pmdt.fi.m.d vanabica cle. As an example, consider a stock
trading application. A subscriber is notified via two-way
messaging when a stock he or she is inlerested in has
reached a particular value. The notification message can
embed a reply wilh choices 1o buy or sell and predefined
variables [or entering the number of shares and share price.

The dynamic components allow cusiomization of mes-
sages 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.

The coded message is much shorier than the correspond-
ing Full-text message, thus allnfwmg reduced bam‘lwldlh
usage in a wircless
with user agents, the use of coded message is Lspcuaily
suited for communication scenarios in which the bandwidih
in the uplink and downlink directions are asymmetric, or the
end device is limited by cither processing power, memory
slorage, or hattery capacity.

The two-way mus-sagm), system of the present invention
also can supp ge can be lorwarded
1o a plurality of destinations for multiple responses. The
address alias comained in a coded message can correspond
10 a single address, a group or any combination of
the two. With muliicast, the¢ number of (uplink and
downlink) messages required for the iransmission of a
message is minimized.

In another aspect of the | ir ion, the sy can
track and answer queries about transactions. A ransaclion is
a single or a series of reg I hetween
a message sender and recipient(s). A lransaclion is most
useful for communication scenarios in which selective
responses are desired. For example, a iransaction can specily
thal a response arriving beyond a certain time limit will not
be needed and should be discarded by the system. When
combined with multicast, a Iransaction can specify the
desired semantics of the reply. For example, a iransaction
with ALL semantics specifies that responses from all recipi-
ents are desired, while a transaction with OR semantics
specifies that a response from any of the recipients will close
the tr Onee a tra tion is closed, additional
responses will be discarded by the system.

In accordance with another aspect of the present
invention, the system functionalities are distributed among a
collection of user agents and intelligent servers, The distrib-
uted pature enbances the modularity of the system and
makes possible the incremental deployment of the system.

ication

onv

Wse inier:

5 For example, a provider desiring only the functionalities of

user agents bul not those of the ransaction servers need 1o
only deploy the user agents.
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The method and system of the present invention can be
umplemented on top of any 1wo-way messaging transpori.
This includes dedicated paging networks (e.g2., narrowband
PCS), cellular short messaging service (e.g., 15-95, 15-136
and GSM), or wircless data lrnusp(m (eg.. ARDIS)

The servers can be impl 1 on specialized petwork
servers or intermediate swilches.

The messaging device can be a dedicaled paging device
similar to existing alphanumeric pagers, a unil thai altaches
1o a computing device (.., PDAs, laptops), or integraled as
part of a communication device (e.g., cellular/PCS phones)
or a computing device (e.g.. PDAs, lapiops).

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing [ and advantages of the p i
invention can be apprecialed more fully from the following
deseription, with rel 10 the accompanying drawings
in which:

FIG. 1 is a block schematic diagram of a system and
method of the two-way wireless messaging system of the
present invention showing its use in association with a
public switched welepbone network, data petwork, cellular
network and a two-way messagiog device.

FG. 2
wireless ging s of the p I invention.

FI1G. 3 is a more detailed view of the two-way wireless
messaging sysiem showing various user agents, the messag-
ing network, and examples of messages thal can be for-
warded among the differcnt subscribers.

FIG. 4 is a schematic view showing the network archi-
tecture of the two-way wireless messaging system of the
present invention.

FIG. 5 shows an example of the control architecture for
the two-way wircless of the y
invention,

FIG. 6 is a block diagram showing an example of the
protocol architeciure used between the messaging device
and the batch server nl' Ihc wo-way wireless messaging

) of the § inven

FG. 7isa d:mlcd flow n.hnﬂ showing an example of the
protocol flow for new message delivery used with the
wo-way wircless ging system of the p inven-
tion.

F1G. 8 is a detailed Now diagram showing an example of
the reply delivery n the two-way wircless messaging system
of the present invention.

F1G. 9 is a schematic diagram of a two-way messaging
device in the form of a two-way pager thal can be used with

e

is another schematic diagram of the two-way

5

5

4

F1G. 13 shows a schematic illustration of a two-way
messaging device where a simulated keyboard is displayed
for entering a message.

DETAILED DESCRIPTION OF THE
INVENTION

Referring 1o FIG. 1, there is shown at 10 a two-way
wireless messaging system of the present invention, which
allows an oniginaling message code [rom a lwo-way mes-
saging device 11 (o be received in a user agent 12 of
two-way meéssaging network 14, The two-way messaging
device 11 is illustrated throughout many of the drawings as
a dedicated two-way pager. The two-way messaging deviee
can also be an 1 o a ion device, or
even integrated as part of a ion or ¢
device. A message can be delivered through a puhllr.'
swilched telephone petwork 16 that includes a neiwork
access switch 18 cunm:clcd o a telephone 22 by a first
g 20 through a iwisted pair line,
co-axial cable, ﬁh-.: npuc line, wireless link or any other
type of oo ion coupling, The g network 14
can also be connected 1o a cellular nework 24 or data
network 26 for transporiing E- mall messages 27 10 a desired
destination such as a | comy atadmru!lmw
Additionally, memges could be forwarded 1o a desti
through the world-wide web 27a.

In accordance with the present invention, a second com-
munication coupling 28 connects the nelwork access swilch
18 10 a Network Control Point (NCP) 30 that is coupled 10
a database 32 via a third communication coupling 36. The
network 16 is coupled o the messaging network 14 via a
fourth 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 14 also may have at least one uscr agent
12 corresponding 10 a subscriber 40 (FIG. 2) of the two-way
wireless messaging service. The subscriber 40 receives a
message from the messaging network 14 along a fiest
communication channel 42, These messages can include
i ited or replies. M ded by the
two-wiy messaging device 11 to (he messaging network 14
are for 1 along a ication retum cb 143. In
the cuse in which messages and sddresses of recipients are
coded, messages received by the Iwo-way messaging nel-
work 14 are forwarded 1o a user agenl 12,

In accordance with the present invention, the user agent
12 includes a plurality of slored messages. A predetermined
miessage is forwarded 1o a desired destination such as s data
network 26, public switched telephone network 16 or a

[\

=
lor

the two-way wireless of the
invention.

FIG. 10 is a schematic diagram of an example of the baich
server structure that can be used with the two-way wireless
messaging system of the present invention.

- F

FIG. 11 is a schematic diagram showing an example of the

functional parts of the vser agent that can be used with the
two-way wircless ging system of the p inven-
tion,

FIG. 12 is a schematic diagram showing an example of
the various fi of the tr ion server that can be
used with the two-way wirel ping sy ol the
present invention.

FIG. 12a depicts the open and closed states of the
conversalion manager.

FIG. 12h depicts the state trapsition diagram for the
recipient states of the transaction server,

6l
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Hular network 24 in response to an originating message
code that is received from a two-way messaging device 11
of ihe subscriber 40 along the second communication return
chanoel 43. This originating ge code is expanded by
thr. user agent 12 s thal the downlink message 1o the desired

can mclude full info i Also, the selected
destination could be a second two-way messaging device 44
(FIG. 1).

As shown in FIGS. 1 and 2, the services which can use the
two-way wireless messaging system 10 vary, and can
include services for sending messages to 1) a telephone 22,
2) a computer as E-Mail 27, and another second messaging
device, such as a pager M. The second communication
return channel 43 used by the two-way messaging device 11
and any other device nol only carries new messages or
replies, bul also enhances the system 10 capabilitics, It can
be wsed for acknowledgements, thus allowing reliable
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ging, and lor signaling such as registration or location
information, if available. B the ge expands in
the user agent 12, the channel bandwidih in the forward and
reverse directions differs significantly, as much as a ratio of

100 (or more) to 1. This asymmelry also can exist in terms 5

of processing power, memory storage and batery capacily
between the messaging device 11 and the network 14,

For purposes of discussion, a short 1wo-way messaging
seenario is lirst deseribed, followed by a more detailed
description of various i 1 and their
functions.

Referring now 1o FIG, 3, there is illustrated the two-way
wircless messaging sysiem haviog four user agenis for
Thomas, Dan. Mary and Paul, referred respectively as UAT
50, UAD 52, UAM 54 and UAP 56.

Thomas can originate through his pager 500 a message (o
his lunch group members, Dan, Mary and Paul, and inquire
aboul lunch choices. The message is delivered via the
two-way wireless messaging network 14 along message
delivery channels 57a (air interface), 57 (Data network
interface), 57¢ (telephone network interface) as a page o a
two-way messaging device in the form of a pager 58
belonging 1o Dan, an clectronic mail 1o a compuier 60

L Y

belonging 1o Mary, and a phone call 1o telephone 62 belong-
ing 1o Paul respectively. The reply from each recipient is -

collected by ithe two-way messaging network 14 along a
respective e Temm oo ication ¢l 1 64a, b, ¢
and forwarded back w Thomas via the first communication
channel 42 as a page. The type of message return commu-

20

6

address and message 1ables, a subscriber needs 1o change
one copy first and the sy will the cf o
the other.

There are various methods a subscriber to the messaging
system can use 10 enter new messages or addresses. There
are chielly two main calegories, Le., through the messaging
device itsell, or through the ging sy

For example, as illustrated in FIG. 13, the messaging
device 11, eg., a two-way pager, can include a simulated
keybourd 69 displayed on the LCD screen 88, A subscriber
uses the pager buitons 84 1o navigate around the simulated
keyhoard and select characiers 10 compose a message. This
method is tedious and applicable more 1o short, fixed mes-
sages. This method is pot practical for making fexible
messages (hal contain dynamic components.

A subscriber can also ¢lect 10 add an incoming message
sent by others 1o s own set of messages. For example, the
subscriber will receive an incoming message from another
individual. The subscriber may like thal particular message
and through an appropriste selection of bullons on the
messaging device 11, add that message to his or her own
message list.

In siill another method, many exisiing messaging devices
such as pagers, have an input/outpul (i‘o) port. This porl
could be used 1o connect 1o a laptop or 3 Personal Digital
Assistanl. A subseriber uses the laptop or PDA 1o edil
messages and download them to the messaging device 11 via
the input/output port, An appropriate protocol could be vsed,

The other major category is 1o use the messaging sysiem

{ L)

nication channel 64a, b, ¢ and age delivery ch

57a, b, ¢ vary depending on the device, such as a pager 58,
compuier 60 or phone 62

In accordance with the present invention, the uplink
messages are kept shorl because of the use of the user agents
S0-56. The user agents mirror the state and context (e.g., any
address and message tables in the user agemt) of their
messaging devices 11 (FIG. 1), 50a, 58. In the above
example, the uplink message contains a short group identi-
fier and a message number, These arc used by the user agents
as indices to respective data tables in message expansion.
For message reply, the uplink message conlains only a reply
code. This is expanded back to the full reply inside the
network. By using grovp addressing, Thomas sends only one
message uplink and the network sutomatically “copies” the
message 1o the multiple recipi al the g mined
destinations.

Dan, Mary and Paul each receive the message in a
different format, which could have been proposed by Tho-

mas during message origination or specified as part of the .

filtering/forwarding criteria of the respective user agents of
the recipicnts.

The eriteria for fillering/forwarding can be very general.
Tt could be based on the message originator, time of day, or
any other commonly available forwarding options. Mes-
sages can also be formed in a variety of lechnigues. For
exumple, Thomas can send the message as a pre-canned

ge with an embedded response. Thus, the message
would include pot only the text of the request, but would also
inchude a list of responses (o be selected and returned by the
recipient.

Any user agenl, e.g., those depicied as ilems 50-56,
typically maintains, among other things, an identical copy of
the address and message tables as the messaging devices.
The address and message information stored in the messag-
g deviee and respective user agent should always be
consistent with each other. Typically, to change these

55

(1]

65

12
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for updating any new and addresses 1o the sub-
scriber user agenl. For example, new messages and
addresses are directed 1o the user agent. This is one way lo
customize a subscriber’s message and address set. The copy
in the subscriber user agent is updated such as by using a
dial-up program, an internel connection, a world-wide web
page or even an operator 1o change the messages and
addresses directly via wircline.

Inn still another method, the subscriber sigos up for a new
third-party service. When the subscriber initially signs for
thal service, the subscriber is given a sel of messages and
addresses that are used to access the service. These messages
and addresses are then loaded directly into the subscriber’s
user agent by the service provider.

In the following, a more detailed deseription of a user
agent 12 (FIG. 1) and its function relative 1o the two-way
wireless messaging system 10 (FIG. 1) is set forth.

In accordance with the present invention, each subseriber
of the two-way wircless ging sy 10 is rep i
by a user agent 12 that resides inside the ging network
14. The user agent 12 expands coded originaling messages
received from a two-way messaging device and provides
pointers to the last known location of the two-way messag-
ing device 1L It also maintains the status of the Iwo-way
messaging device 11, 1.e., il it is on-line, and a profile of the
subscriber. The user agent 12 also can provide some value-
added funclions such as message screening and seleclive
message forwarding. The user agent 12 may also be cus-
tomized by ils subscriber 40. Thus, the user agent 12 acts as
a personal server for the subscriber 40.

The user agent 12 also provides other benefits. Because
messages are expanded inside the messaging network 14,
the bandwidih on the uplink can be reduced, allowing
bandwidih asymmetry on the wircless link. By performing
intelligent processing in the network instead of al the end
device 11, the enhanced power of the network is utilized,
The user agent 12 manages mobility by racking the localion




5,970,122

7

of the subscriber. Finally, the user agent 12 serves as a proxy
for the two-way messaging device 11 when it 1s out of range,
allowing the system 10 10 account for disconnected users.
As shown in FIG. 11, the user agent 12 can have respec-
lm. fixed and exiensible parts 70, 72. The fixed part 70
basic 2 functions thal are genenc for
all user agents. It can mimic the context of a messaging
device, (e.g., the address table and the message table) and
maintains information aboul ongoing message delivery. The
ible part 72 includes user agent programs 72a, 72b, it
can be programmed 1o perform specific tasks as desired by
the subscriber 40 (FIG. 1), e.g., maintaining a personal
calendar, retrieving specific information from a world wide
web page 27a, a database 73, where data can be input 730.
or other similar functions. The software 74, is i
with the user agent program io prmnd: run time support for
the system.

5

area of a base station 76 defines a cell 82. A collection ol
adjacent cells 82 form a cluster 78 and a collection of
clusters form a domain 80. Three domains are illustrated. A
domain 80 is an administrative unit and each subscriber is
associated with a unigue domain called the “home domain™.
The various servers of the present invention 10 are repli-
cated in each domain 80 and the user agent of a subscriber
resides and is managed by its home domain. For purposes of
deseription only one single domain is described. This hier-
archy is designed for several important principles in the
present invention:

(1) limiting the control information transmission;

(2) limiting ihe size of transmitted messages; and

(3) distributing functions in a modular manner.

To limit ‘the transmission of control information by a
two-way messagiog device 11, the amount of periodic
mgnalmg 15 reduced, For ¢ le, location updales can be
imized by defining the n.g;slral:un area o be a cluster

These basic functions include reg) o i
message delivery and message status query.

In registralion the current location of the two-way mes-
saging device is updated 1o the system as shown in FIG. 4.
Registration can be explicilt or implicii. Explicit registration
oceurs when a messaging device is powered-up or when it
moves into a new cluster 78 (FIG. 4). Implicit registration
occurs when a message is received or delivered 10 a mes-
saging device. During power-up the user agent 12 can also
download messages that have been received in the messag-
ing network 14 since the last power-down of the two-way
messaging device,

The user agent 12 allows message delivery:

(1) when the device Ul‘ﬂh a new ge;

(2) when the device receives a message;

(3) when the device replies 10 a message; and

{4) when the device receives a reply.

Processing for groups 3 and 4 closely resembles that of
groups | and 2.

When a messaging device 11 origi a new
the user agent 12 tr the d ion and reply
aliases sent by the device into the Tull address and expands
the supplied message aumber and modifier into full i

A

£t

78. Thus, the two-way messaging device 11 only re-registers
with the system 10 when it crosses cluster boundaries. This
can reduce the amount of signaling iraffic, especially in a
microcell mfrastructure with high subscriber mobilily. Thus,
the messaging neiwork only knows the location of a mes-
saging device 1o the resolution of a cluster 78, and a limited

5 search is necessitated 10 locale a device 11 before message

delivery.

Acsmall eluster 78 size provides betier precision of device
location and a smaller messaging delay al the expense of
more frequent updates. A larger cluster size, on the other
hand, iocreases average messaging delay but requires less
frequent updates. To obtain an optimal cluster size, both
message arrival rate and mobilily pattern should be consid-
cred.

Referring now 1o FIG. 9 there is illustrated one example
of a messaging device thal can be used with the present
invention. It is illustrated a5 a dedicated, stand alone two-
way pager L1 In this example, the messaging deviee 11
generales, receives and displays messages to the subscriber
user. The design of the messaging devices must take into
account important hardware limitations, such as the need for

WEF G ption. As illustrated, the ging

text and creates a record for the message. This record can be
used as a basis for any subsequent message query. When a
messaging device 11 receives 4 message, the user agent 12
returns the current status (on/off) and location of its device.
Certain personal messaging functions, ¢.g., forwarding or
filtering can also be performed.

For message stalus query, the query request is answered
by the user agent by consulting its message record and il
necessary, @ lransaclion server is consulled about current
delivery status, as will be explained laler.

The extensible portion of the user agenl specifies a
framework in which additional functions can be added as
user ageni program modules 720, 72b (FIG. 11). This
collection of programs conlain codes 1o handle messages of
a specific pattern. The extensible part 72 follows an event-
driven model and provides a kernel that paiter

h
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device llpoahould be business card size to provide the
portability required of “any time, anywhere” service. The
power plion should be requinng infre-
quent battery change.

FIG. 9 shows a representative schematic of a pager 11
having four function buttons 84 at the bottom serving as soft
keys, ie. keys whose functions vary with the contexis, and
two buttons 86 on the side, used mainly for scrolling
purposes, The two-way pager includes a 5-line LCD screen
88 in which the top four lines are vsed for text while the
bottom line shows current bindings for soft keys. The pager
conlains computing hardware, ¢.g., a processor and memory
for user interface code and pager prolocol. A low power
general purpose microprocessor can be used for the pager.
Memory should be adequate enough 10 conltain these various

and 1 data,

incoming messages and dispatches them 10 an appropriate
program module. Alsn. the extensible part 72 can be used for

g by addressing a ge 1o the vser agent itself,
For cxnmplc:. a message status query can be implemented as
a sigoaling function in the extensible pari.

Referring now 1o FIG. 4, there is illustrated a basic
architecture of the two-way wireless messaging system 10 of
the p 1 invention. As ill led, the system 10 includes
a three-tier hierarchy. The highest is a domain 80; the cluster
T8 is the middle; and the cell 82 is the lowesi. The coverage

6
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As shawn in FIGS. 2 and 4, a base station 76 terminates
the air interface and a link layer protocol with the pager 11,
It manages the air interface resources. Base stations 76 can
be deployed as cellular base mnmns.. packet raxl;m or other
1ypes of transceivers as 1 for any wire
and paging systems.

Referring now 1o the general overview of FIGS. 4 and §,
there now follows a description nf the various servers used
wilh the two-way wireless ol the p
invention,

) e ]

Bl 2



5,970,122

9

A baich server 100 provides imelligence 1o base stalions
76. A single baich server 100 connects to one or more base
stations 76, and receives and acknowledges messages me
the messaging device 11. 1t also receives messages desti

10
Another data structure is Unacknowledged Message
Queues (UMOs) 110, which contain messages that are 1o be
delivered on the downlink. They are logically organized on
a per ging device basis, though the actual implemen-

o a messaging device, forwards them to the proper base
station 76 for delivery, and receives acknowledgements that
ihe messages have been correctly received. The baich server
100 may batch downlink pages into groups for scheduled

tation may be based on separile queues or a common
message pool. The batch server 1M uses a stop-and-go
strategy in delivering the messages, i.e., it will not deliver a
new ge o a 2 device 11 uatil the previous

delivery to allow sleep mode operation of pagers. In essence,
a batch server 100 acts as a point of transfer between the
wired (network) and the wircless (subscriber and basc
station) portions of the syst 10. It is ible for
relaying uplink messages from subscriber devices (via base
station 76) to the network and downlink messages from the
network 1o subscriber devices (via base stations 76).

A protocol structure that can be vsed for interactions
between the pager 11, base station 76, and batch server 100
is shown in FIG. 6. The Message Layer Protocol (MLP) 102
is responsible for ensuring reliable message delivery
between the batch server 100 and a messaging device. Each
MLP 102 data unil contains one user-level message. Al most
one message per messaging device may be ouistanding at a
tlime. The sending entily of @ message maintains & relrans-
mission limer for the ling and relr

ge 1o the device has been acknowledged.
Thus, at any particular time, there is al most one oulstanding
unacknowledged message.
When an acknowledgement is received [rom a messaging
device, the acknowledged ge (i.e., the ge at the
head of the queuc) is moved to the Acknowledged Message

s Quene (AMOs) 112, The acknowledgement is designed 10

be shor; it contains only a so called reccive buffer index
(rbi), which is a locally unigue (relative 10 the destination
pager) identifier. The rbi is used later 1o correlate the reply
fo the original message.

Another data structure is the Acknowledged Message
Queues 112, which conlain messages whose delivery has
heen acknowledged by the destinalion messaging devices
and are currently awailing their n.plin..s A reply contains an

the message until il receives an lcknnwln.dgi.mcnt
Acknowledgments are gencraled by Ihe receiving MLP
entity when a message is correctly received.

The Airdink Specific Convergence Sublayer (ASCS) 104
operaies peer-io-peer between the baich server 1M and the
messaging device 11. The ASCS 104 is responsible for
segmenting MLP 102 daia units into the appropriate size for

£}

thi her with a reply code. l‘llc rhl is used (o retrieve the
original request; it serves ially as a local ge id,
thus eliminaling the need lo send the system message id
uplink. The reply code encodes the desired response, and is
10 be expanded by the replier’s user agent,

Generally, the length of these queues is small because
replies tend to follow the acknowledgements closely. in the
n:dcr of about 30 minutes. A procedure conld exist and be

trapsmission over the air interface, and e hling air
mnierface frames inlo MLP data units at the receiver. ASCS
104 passes only correctly received data units to an MLP; any
corrupted data unils are silently discarded. The ASCS pro-
tocol specification is dependent on the air interface protocol,
and as a result, many different ASCS’s will exist.

Two link laver protocols 106, 108 arc illustrated. LINK1
106 operates between the batch server 100 and the base
station 76. LINK2 108 operates over the air interface and is
specified by the particular air interface used in the system
10

The high-level structure of a batch server is shown in FIG.
10. It maintains a ber of data st for ils operation
such as a registered messaging device table, which main-
lains a record for each messaging device currently being
served by the batch server. The record includes both infor-

about the ing device (le., last base station
visited) as well as iralfic statistics (e.g., number of uplink/
downlink messages from/lo 3 messaging device). The wire-
line (petwork) side is indicated generally ai 109, and the
wircless (subscriber and basc station) side is indicated
generally al 109q.

A record is created in the registered messaging device

table under two circumstances: an explicil regisiration or an 35

implicit registration. An explicil registration in turn is per-
formed under two conditions: power up initialization or
cluster boundary crossing. The former is a new regisiration
while the latter is a re-registration. A re-registration requires
the additional step of deleting the stare inf ion kept in
the old batch servers. An implicit registration, on the other
hand, oceurs when a base station receives a dala message
from a messaging device not currently registered. This is
often the result of an active messaging device moving
belween cells in a cluster, and then sending or receiving a
message. The record is deleted when a power-down dereg-
istration is received,

as
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d by one skilled in the ant w0 migraie the state
back to the user ageni if a reply does not come within a
cerlain lime luml Thu-.. the AMQs behave like & cache for
sloring led in processing a reply.

I)cpcndmg on the air interface, the batch server 10 may
also be responsible for other low-level tasks. These include
the delivery of packets using a multicast operation. There are
two possible forms of multicast delivery: 1) true and 2)
ad-hoc. In a true multicast, messaging devices belonging 1o
a multicast group shar¢ a single multicast address and
messages are delivered using the multicast address. In an
ad-hoe multicast, an address header message containing a
list of destination device 1D's is first sent (o alert the
receiving messaging devices. This is then followed by the
actual body of the message.

Referring again to FIGS. 4 and §, there is illustrated a
messaging server 114, which enhances the modularity of the
system by coordinating activities of individual servers. The
messaging server 114 receives originaling messages, coor-
dinates with other servers to determine their location and
format in which the ge should be delivered, invokes
valuc-added services and finally roules the messages 10 a
server which can deliver them. The mt.%ngmg server 114
functionality is required in all g and its
operation varies depending on the int ¢ and value-
added services available from the messaging system.

The disiribution server 116 is responsible for delivering
messages 10 their final destinations in the proper formait. For
messages (o be delivered to a wireless device such as a pager
11, the distribution server 116 executes a direct paging
algorithm based oo location information provided by a user
agent 12. For messages thal are 10 be translated into a
different format, the distribution server 116 routes the mes-
sage lo a lranslator. The distribution server [unctions are
basically required in the system 10. If the system 10 does pot
make use of location information, but floads the air inter-

1
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laces with messages 10 be delivered (true broadeast), the
distribution server lunction is minimal.

The distribution server 116 works in conjunction with a
user agent 12 that supplies loeation information, and man-
ages user mobility in the present invention. The distribution
server 116 forwards any message to be delivered 1o the batch
server 100 that was last known to have been serving the
messaging device, such as a pager 11 or other wircless
device. IT the baich server LM successfully delivers the
message, the distribution server 116 receives an acknowl-
edgment and the algorithm terminates. IF the baich server
times-oul, the distribution server 116 will forward the mes-
sage to all batch servers 100 which neighbor the original
targel baich server. This increases the coverage area in which
the message delivery is allempted. The message is ool senl
10 the orginal baich server on the second delivery attempt.
If the message is still not delivered, the coverage arca is
inereased agam, sending 10 neighboring baich servers LW of
the latest subset until the message is delivened.

This algorithm has several benefits. First, no single baich
server 1M is included twice in the search. Second, while the
disiribution server 116 performs direcied paging on a cluster
arca, the batch servers 100 may exccule a directed paging
algorithm among the base stations 76 within the clusier 78.
This distributed control allows base stations 76 1o be added
1o clusters without requiring the distribution server 116 1o
change its directed paging algorithm search lisis. The
directed paging algorithms of the sysiem 10 are designed to
reduce both the air and network traffic in the paging system
10 when compared 1o the flooding i employed by
many paging systems in operation today. Many variations of
this basic algorithm arc possible o those skilled in the art.

The transaction server 118 (FIGS. 4, § and 12) tracks the
iransactions between messaging subseribers, This involves
correlating messages, replies, and acknowledgments. The
Iransaction server 118 supporis several transaction types,
reports the stalus of transactions when requested, and closes
transactions when complete. 1t supports one-lo-one and
one-lo-many lransactions. For example, a subscriber 40
(FIG. 2) may send a message (o three endpoints and request
that it be only notified of the first response. In this case, the
irapsaction server 118 will open a transaction when the
message is senl, and close it when the first reply is received.
Any furiber replies will be discarded. If a system does nat
support Iransactions, the transaclion server 118 is not a
required element.

In the sysiem of the present invention, the transaction
server 118 suppors the following basic transaction types
which may be combined 10 form a more enhanced set of
Irapsaclion services:

1. All-reply

2. N-reply

3. Timed-reply

The all-reply transaction remains open until a reply has

been received by every message recipient. The MN-reply s

transaction remains open until 4 reply has been received by
N message recipients, The timed-reply transaction remains
open until a user specified time has expired. Once a Irans-
action is closed, further replies are not accepled and not
forwarded 1o the iransaction originaior. For example, in a
iransaction in which only the first three replies are accepied
within five minutes, if cither five minules elapses, or three
replics are received, the transaction is closed. This is an
example of ecombining the N-reply and Timed-reply trans-
action lypes. All transactions are subject lo a syslem limer
which 15 used 1o close fransactions that have nol been
completed within a reasonable amount of time.
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A sch liagram of one e le of the strueture of
the transaction server is shown in FIG. 12. As noted before,
the transaction server 118 supports three basic ransaclion
types: all-reply, N-reply, and timed-reply.

As shown in FIG. 12, the transaction server has two levels
of hi hy: a cony i 120 and a ir 1i
manager 122, The conversalion ger 120 maintains a
simple two-state machine as either open 124 or closed 126
(FIG. 12a). If a transaction is open, replies to the original
message are expected and accepted. If the transaction is
closed, no replies are accepled, The transaction manager 122
is responsible for tracking the state of each recipient
involved in the trapsaction, and thus determine if a trans-
action should be closed. The transaction manager makes this

5 decision based on the number of replies that are being

accepled for a transaction, and the number of recipicals 128
that have reached the done state as shown in FIG. 125, When
the proper number of recipients are in the done state, the
transaction manager informs the conversation manager 120
fo close the transaction.

Consider a simple Iransaction with three récipients. The
Iransaction server receives an OPENTX (open transaction)
request from the messaging server 114, and assigns a unigue
transaction [D 1o the transaction. It then initiates a conver-
sation manager 120 10 handle this request, The conversation
manager 120 is indexed by the transaction ID. The conver-
sation manager 120 transitions into itls open stale and
initiates a iransaction manager 122. The transaction manager
122 creates three records, one for each recipient, to reflect
the recipient states. The records are indexed by the recipient
address. The initial states are the states labeled by “sent”,
signifying that the message is being senl 1o all three recipi-
cnls.

The transaction server 118 also stores information con-
cerning the transaction lype. For example, the transaction
server 118 determines from the iransaction type how many
replies should be accepted for the transaction. The transac-
fion server also sets a deadline timer by which time the
transaction must be closed. If the transaction is pot a timed
transaction, a default system timer, typically on the order of
4 day, is used, Al this lime, the transaction server 118 replies
10 the messaging server with the transaction id.

As acknowledgements and replics are received from the

ipi the ¢o i 120 mail

g 2
5 the transaction in its open stale. The transaclion manager

122 modifies the state of cach corresponding recipient. As
acknowledgemenis are received for the replics, the transac-
tion manager 122 will transition the appropriate recipients o
the done state. Depending on the number of replies allowed
for the transaction, the transaction server 116 determines if
more replics should be accepied. When the reply limit is
reached, i.e., the ired ber of recipients have reached
the done state, the transaclion manager 122 instrucls the
conversalion manager 120 to close the transaclion. The
transaction manager 122 may also instruci the conversation
manager 120 1o close (he transaction il the transaction lime
has expired.

After this time, any replics reccived by the fransaction
server 118 are rejected. The transaction server sels a record
timer. Until the timer expires, the state of the conversation
manager is frozen in the closed state, and recipient states are
frozen. During this time, the transaction server 118 may be
queried as to the state of the transaction. When the record
limer expires, the transaction server 118 deletes the conver-
sation manager 120 and transaction manager 122 for the
Iransaction. Any queries 1o 1he transaction server 118 aller
this time will resull in an invalid transaction 1D message.
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A simple routine flow chan is shown in FIG. 125 and
illustrates ge Ir 100 and acknowlodg, A
message is senl 130 and acknowledgement received 132. A
reply is received from the recipient 134 and then the

14

assumed that there is a one-lo-one mapping between base
stations and batch servers for simplicity.

FIG. 7 shows a highly schematic depiction of mEssage
delivery procedures, The origi of the e, 5

sequence is done 136 when the acknowled s
received for a reply.

The iwo-way wircless messaging system 10 with the
present invention allows various types of messages. Unlike
many exisling paging and messaging systems which support
primarily static messages, or require dictations, the present
invention supports flexible message types. The design of
these message Lypes is strongly influenced by the capability
of the messaging device. For example, the lack of a key-
board implies that free form messages are impractical. Also,
as many of the advanced features are processed locally by
the messaging device, the device must be sophisticated
enough o handle the processing logic.

The most basic type of supported message is fixed pre-
canned messages, This s identical to what is ly

It its ils ge into the network through its serving
baich server, BS-S 208, via a PG2ZBS-NEW message. This
PG2BS-NEW contains the address of S, an array of recipient
addresses, an array of reply-to-addresses, and the coded
message. In this example, the recipients listed are R1 202,
R2 204, and R3 206, and the reply-1o-address is the address
of the message originator, S 200. The message is coded by
indicating a message number and any dynamic component
values, BS-S 208 receives the message, and generales an
acknowledgment back 10 S 200, BSZPG-ACK (shown by
the reversed arrow), signifying that the network has accepted
the message for delivery.

The batch server 208 forwards the message 10 the mes-
saging server, MS 210, in a BSIMS-NEW message. In
addition to the information contained in the PG2BS-NEW

available under one-way alphanumeric paging. A simple
extension of fixed pre-canned messages is the so-called
richlext messages. It adds text altribules, e.g., bold fil.'l.‘
inverse video, ete., lo the plaintext of fixed pr

this e conlains a message identifier (mid),
which uniquely identifics this message throughout the sys-
tem.

The messaging server 210 contacts the user agenl of the
UA-S 212, with 4 MS2UA-NEW mes-

messages, Fixed pre-cannced messIges suffer frhrn a mnjor

org)

sage. UA-S 212 perlorms the message expansion function.

limitation, namely, they cannot be dy 1y ¢ 1
To overcome this, the present invention introduces three
tvpes of dynamic compopenis: 1) optional components, 2)
selections and 3) pre-defined variables, Optional compo-
nents delineate message parts (hat can be dynamically
included or excluded. A seleclion provides a list of items
from which to choose. For example, a sclection labeled
“location” may expand into the list of choices: a) home, b)
office, or ¢) lab. The set of available selections are defined
by the individual subscribers. Pre-defined vanahles repre-

sent specific commonly used entries that can be customized

by a user. Typical examples of pre-defined variables are
time, phone number, cle. Dynamic componenis can be
nesied as needed,

To facilitate a reply, a message can include reply com-
ponents. 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

riori.

¥ The most general message type includes conditional com-

ponenis. A conditional component can be conditionally

mcluded or excluded based on the valves of previous

dynamic components. It can be wsed to chin multiple
gether, thus eli the roundtrip delay.

They are mtcndl.d only for the most advanced messaging

applications.

Described below is an example of a protocol llow for a
multicast message delivery with replies, Focus is direcied on
Ihe salient fealures of the system.

In the example, presented in FIGS. 7 and 8, a subscriber
S 200 sends a message (o three recipients, R1 202, R2 204,
and R3 (oot shown). In this example, R1 last registered
BS-R1, 222 and is still currently in BS-R1. R2 last registered
in BS-R21. 230, and has since moved to BS-R22, 232. R3
is currently inactive, ic., power ofl. R1 202 receives the
message on ils messaging device in the first delivery
attempt. R2 204 receives on its ing device
on the second delivery attempt. R3 requests that the message
be forwarded 10 a message storage server for subsequent
retrieval. In the following, we illustrate the function of each
enlity, the location management procedures of the system,
and a direct paging algorithm, The interaction with indi-
vidual base stations is not included in this ¢ le. It is
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1t expands the body depending on the message
number and dynamic component values received and
cxpands any address aliases into the full system addresses.
UA-S 212 Is 10 the ing server 210 with the
message hody and the message Lype, i.¢., an indication if this
message requires a reply. if it is part of a iransaction, or if
it is a simple one-way page. In this example the message is
classified as a transaction in which replies from all recipienis
are required. This information is sent in the UAZMS-NEW
message.

As this poinl, the messaging server 210 contacts the user
agents of the message recipients 1o determine the location of
their corresponding messaging devices, the format in which
they wish 10 receive the message, and their status. 11 does
this by sending HDR messages 10 the user agents. The user
agents respond with the status and last known location of the
messaging devices. In this example, UA-R1 214 responds
that the messaging device is active, and thal its last knowan
location is BS-R1. UA-R2 216 respoads thal the messaging
device is active, and that us last Known location is BS-R21.

s UA-R3 218 responds (hat its pager is off, and that the

message should be forwarded 10 a message slorage server.

The messaging server 210 receives these replies, and then
requests that the fransaction server 220 open a (ransaction
for this message exchange via the OPENTX message. The
transaction server 220 opens the transaction, and returns a
transaction 1D in the TXRSP message. The transaction 1D
uniquely identifies this transaction throughout the network,
and furthermore, identifies the transaction server 220 man-
aging this trapsaction. The iransaction 11 is forwarded to the
user agent 212 of the message originalor (TXUPDATE) so
thal il may access the transaction record if it Taler receives
any queries as 1o the status of the transaction.

The messaging server 210 then forwards the full message
body, along with the list of recipients, their desired message
formats, and last known locations to the distribution server
221 (MS2DS). The distribution server 221, based on the
location information provided, and the desired format of the
message, determines how fo deliver the message 1o the
recipients. It forwards the message 1o R1 202 via BS-R1

5 222, and the message lo R2 204 via BS-R21, 230 as

instructed by the location information received, It forwards
the message for R3 1o the message storage server, MSS 224,
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BS-R1 222 delivers the message 1o R1 202 (MSG), and
eventually receives an acknowledgement (ACK). The baich
BS-R1 222 server forwards this acknowledgement to the
distribution server 221, which forwards the acknowledge-
ment 10 the transaction server 220, The transaction server
220 updates its transaction record.

Likewise, an acknowledgement is received from the mes-
sage storage server 224 on behalf of R3. This acknowledge-
ment is also forwarded 1o the distribution server 221 and
Iransaction server 220. In addition, the distribution server
221 updales UA-R3 218, notifying il of the retrieval 1D by
which the user may retrieve the message from slorage al a
later time (UPDATE), The retrieval 1D is downloaded by
UA-R3 218 to R3 when R3 powers on.

The batch server BS-R21 230 does nol receive an
acknowledgement Tor R2 ZIM and therefore times-out. It
generales a negative acknowledg 1o the distrit
server 221 (NAK), The distribution server 221 execules the
dirccled paging algonithm in which il expands the message
delivery area Lo all batch servers neighboring the original
largel. In this example, these are BS-R22 232 and S-R23
234, BS-R22 232 successfully delivers the message aod
receives the acknowledgement. The acknowledgement is
forwarded to the distribution server 221 and transaction
server 220, The disiribution server 221 updales UA-R2 216
s0 thal it may reflect the current location mt‘urmauun of R2

16

les. For ple, it is « ve for dispatching
where a dispatcher may transmit a message 10 a group of
recipients in order (o assign a task. For example, a mainte-
nance supervisor can send a message 1o all shifi workers if
an outage occurs. The message recipients respond upon
receiving the message indicating their availability. The
supervisor may then assign a jub to one or more members of
the group.

Additionally, the two-way messaging sysiem can be used
as a calendar reminder service 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 messaging device. The calendar can act somewhat
as an “alarm™ .md notify a user at any time of scheduled
ies and important dates. Appoint-
menis can be entered into the calendar as pan of the user
agent.

Additionally, the system can be osed for emergency
signaling and sending a S.0.5. message. In an emergency
signaling system, a person in distress can send an 5.0.8.
message. This message is routed 10 an emergency command
center. The network can indicate the location of the sender
of the message using a localion-based service sysiem. The

appoi
P

204. It is through this interaction between the distrit
server and user agenis that the approximalte location of the
wireless messaging devices is learned, and the direct paging
algorithm is executed.

Al this time, the message has been delivered to all
recipients, and the transaction s open.

FIG. 8 shows the flow for the reply to a message generated
abave, At a high level, the reply flow is symmetrical 10 the
message origination Bow. o this example, the recipient, R

240 generates the reply (REPLY), which is received by baich -~

server BS-R 242, The reply is again a coded message, with
an identifier (o associate it with the original message. The
batch server 242 caches information about messages il
delivers for a finile time, 1f the reply is received by the baich
server 242 within that time period, it can determine the full
message D, transaction [, and other ID’s, from a local
identifier. IF the information has been removed from the
cache, or if the wircless messaging device has moved 1o a
different baich server area before sending ils reply, the batch
server 242 must feich the information from the vser agent of
the wircless g device sending the reply.

As in the message origination case, the baich server
lorwards the 1o the server 244 which

-4 o]

contacts the user agent of the replying device 246. The user

agent 246 expands the reply, and retumns the message 10 the
messaging server. The messaging server 244 then contacts
the transaction server 248 1o notify it that a reply has been
d. If 1he tr: is still open, and more replics

&

are slill being accepied, the transaction server 248 instructs

the messaging server 244 1o continue delivering the reply, as
in this example. The remaining portion of the reply delivery
flow is similar 10 the message delivery fow: the user agent
246 of the device receiving the reply is contacted to deter-
mine where 1o deliver the reply, and the reply is sent 1o the
distribution server 250 for delivery.

When the ackaowledgement for the reply is received by
the distribution server 250, it is forwarded to the transaction
server 248,

The two-way wircless y with the g
invention can be used with more than the above-illusirated
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gency o I center may send messages to the
person in disiress to perform an initial evaluation of their
condition through the use of query messages. For example,
messages such as “Are you injured””, *Are you bleeding?”,
r “Can you move?" may be sent with reply choices
Answers collecied from the initial evalvation can be
extremely useful in dispatching the proper emergency
response unils.

Upon finishing dispatching (via a separale iwo-way mes-
sage multicast as described carlier), an acknowledgment
such as “Help is coming” or *Please meel the ER people al
the next block™ can be relayed back 1o the person requesting
emengency help.

Depending on the subscriber’s profile, a follow-up noti-
fication via two-way messaging could be sent to the family
members of the subscriber.

This service takes advantage of the reliability,
bidircctionality. multicast, and transaction support of the
Iwo-way messaging system.

Additionally, messages may be directed o subscribers in
a certain location. For example, if the trains in New York are
not running, all people in New York may be senl a message,
This service is similar 1o current simple paging services
excepl that it is location dependent.

While the best mode for carrying out the invention has
been deseribed in detail, those familiar with the ant which the
invention relates will recognize various altiernative designs
and embodiments praclicing the invention as defined by the
[ollowing claims.

That which is claimed is:

1. A two-way wircless ing:

a messaging network having a first user agent correspond-
ing to a first subseriber of a two-way wireless messag-
ing service, wherein a first pager of said first subscriber
receives messiages fmm 1h|. messaging service aloug Fl
first wireless e wn ch | that w ly
couples suid messaging nelwork and said first pager of
sand first subscriber,

said first pager including a plurality of messages stored
therein and corresponding message codes;

B‘ng e e L
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first air imerface between said first pager and said mes-
saging network;

wherein said lfirst wireless communication channel
erosses said first air interface;

said first user agent including a plurality of messages
stored therein and corresponding message codes thal
are identical to said messages and codes i said first
pager, wherein a predetermined message stored in said
lirst user agent is forwarded 10 a desired destination in
response 1o an originaling message code comesponding
1o said predetermined message that is received from
said first pager of said lirst subscriber along a mud
wireless communication ch 1 that wirelessly
couples sail messaging network and said first pager of
said first subscriber;

wherein said sccond wireless communication channel

crosses said first air interface;

sccond wser agenl in said messaging network corre-

]

sponding 1o a second subscriber of said two-way wire-

less messaging service and through which said prede-
termined message is forwarded 1o said desired
destination;

a second pager of said second subscriber receiving said

predetermined message from said second user agent

along a third wireless communication channel (hat
wirelessly couples said messaging network and said
second pager of said second subscriber;

a second air interface between said second pager and said
messaging network;

wherein said third wircless communication channel
erosses said second air interface;

said second user agenl receiving a reply code from said
second pager of said second subscriber indicating addi-
tional action;

whercin said reply code is received by said second user
agent from a fourth wireless communication chanoel;

1

18
said first user agenl maintains location information of the
first pager of the first subscriber.
8. The wo-way messaging system according 1o claim 1.
wherein:
said messages stored wilthin the first user agent can be
updated and changed by the first subseriber.
9. The two-way messaging system according to claim 1,
wherein:
said messages s[orul within said first user agent can he
Jated and d from information transmitled by
the first subscriber along the second wireless commu-
nication channel.
10. The iwo-way messaging system according to claim 1,
wherein:
said first pager includes means tor displaying a simulated
keyboard such that messages can be inpui through the
simulated keyboard.
11. The two-way messaging system according lo claim 1,
wherein:
messages stored with said first user agenl can be updated
from messages the lirst subscriber receives,
12. The two-way messaging system aceording to claim 1,
wherin:
said lirst pager includes an input/output port that can be
conneeted 1o & source of download information such
thal messages and addresses can be downloaded to the
first pager.
13, The two-way messaging system according to claim 1,
wherein:
messages stored within said first user agent are updated
through said messaging network.
14. The two-way messaging system according to claim 1,
wherein:
said first user agent includes at least one group address
onmspondmg 10 a plurality of destinations to which a
ge will be forwarded.

n...

wherein said fourth wireless « 1
crosses suid second air inlerface.
2. The two-way messaging system according to claim 1,
wherein:
suid onginating message code ineludes a message hat is
cxpanded by said first user agent.
3. The two-way messaging system according 1o claim 1,
wherein:
said first user agent includes a fixed portion where basic
messaging funclions generic 1o all user ageals arc
implemented.
4, The two-way messaging system according to claim 1,
wherein:
said first user agent includes an extensible portion for
performing specific tasks as desired by said first sub-
seriber.

5. The two-way ging syslem according to ¢laim 1,
wherein:
said first user agent includes stored add correspond

ing 1o a desiination alias in the originaling message
code,

6. The two-way ging system according to claim 1,
wherein:
said orig ge code includes a modifier for

modifying the predetermined message that will be
forwarded 1o a desired location.
7. The two-way messaging system according to claim 1,
wherein:

40
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15 The two-way messaging system according o claim 1,

wherein:

a message forwarded by the first user agent 1o said desired
destination includes a from the recipient and
forwarded back 1o the first user agent for transmittal o
the first subseriber along the first wireless communi-
cation channel.

16. The two-way messaging system according 1o claim

15, wherein:

a response includes dypamic compopents thal can be
customized by the recipient for forwarding back 1o the
first subscriber.

17. The two-way messaging system according to claim 1,

wherein:

a message can be forwarded to a plurality of destinations
for multiple responses and the system is selective for
transmilling only the desired responses back to said
first pager along 1he first wircless communication chan-
nel.

18. The two-way messaging system according to claim 1,

wherein:

said first wser agent stores calendar information and
delivers calendar reminders 1o said first subscriber.

19. The wo-way messaging system according to claim 1,

further comprising:

a plurality of base stations through which messages o and
from the messaging network are received, and a baich
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server associated with a1 least one of said plurality of
base stations for receiving and scknowledging mes-
sages and forwarding messages 1o and from the mes-
saging network.

20. The two-way messaging system according 1o claim

19, further comprising:

a messaging server in association with said first vser agent
for determining the location and format in which a
message should be delivered.

21. The iwo-way messaging system according o claim

19, further comprising:
a distribution server working in association with said first
user agent for rouling messages to their final destina-
tion based on destination information received from the
first user agent.
22, The two-way
19, wherein:

said mmgmg network mdud:s 3 plurality of user agems
2 1o ibers [or each user
agent, whemm said suhmnbu:s send and receive mes-
sages between each other, and including a transaction
server for iracking message transaclions among the
subscribers.

@ 1o claim

Blllg 2

cor

23. A method for two-way messaging, comprising the

steps of:
storing a plurality of messages and comesponding mes-
sage codes within a first pager,
storing a plurality of messages and corresponding mes-
sage codes that are identical 1o said messages and endes
in said first pager within a firsi user agent of a two-way
messaging network, the messages comesponding 10
those selected by a first subscriber of a two-way
messaging service,
transmiiting messages from said Iwo-way messaging net-
work 1o said first pager of said first subseriber along a
first wireless communication channel that wirelessly
couples said two-way messaging network and said first
pager of said first subscriber,
wherein a first air interface separates said first pager and
said messaging network;
wherein said first wireless communication channel
crosses said first air iﬂll:rfau
itling an origi code from said first
pager of said first subscriber (o said 1wo- Way messag-
ing network along a second wireless «

20
wherein said fourth wireless communication channel
crosses satd second air iterface.
24. A method according o claim 23, further comprising
the step of:
displaying a "rll‘l‘lll-]all:i(] keyboard on said first pager, .nx!
including i g the through the simul
keyboard.
25. A method according 1o claim 23, [urther comprising
the step of:
updating the messages stored within said firsi user agent
from received messages.
26. A method according to claim 23, [urther comprising
the step of:
dowuhndmg information through an lnpul.-'uulpul port for
and add in said first user

agent,
27. A method according 10 claim 23, further comprising

the step of:

updating the first user agent through information received
[rom said first pager.

28. A method according to claim 23, further comprising

the step of:

updating the lirst user agent through informalion received
from the two-way messaging network,

29. A method according to claim 23, further comprising

the step of:

expanding a destination alias in the originaling message
code to a list of destination addresses.

30. A method sccording to claim 23, further comprising

the step of:

originating messages having dyoami
nents that include optional compcmcn!h user dcﬁnud
selections, predefined variables and conditional com-
ponents.

31. A method according to claim 23, [urther comprising

the step of:

dl ining and maintaining within the first user agen!
the status of said lirst pager as ¢ither on or off and
delivering messages accordingly,

32. A method according to claim 23, [urther comprising

the step of:

receiving any messages in a preferred delivery format as

Lbanue.L
iz the onginaling
pluruln)' of that corresp
ing message code within said first user agent in
response 1o receiving said originaling message code
from said first pager,
forwarding said one of said plurality of messages through

ge eode into one of said

1.

a second user agent in said two-way messaging net-

work corresponding 10 a second subscriber of said
two-way messaging service o a desired destination
based on the content of the originating message code,

wherein a second pager of said second subscriber receiv-
ing said one of said plurality of messages from said
sccond user agent along a third wireless communica-
lion channel,

wherein a second air inlerface separates said second pager
and said messaging network;

transmilting a reply code indicating additional action
along a fourih wircless communication channel 10 said
second user agenl;

1o said original-

60
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tablished by said first user agent.

33. A method according to claim 23, [urther comprising
the step of: sending messages in a preferred delivery formal
as established by said first user agent.

34. A method according to claim 23, [urther comprising
the step of;

filtering messages and replies 1o aod from said first pager

based on predetermined criteria stored within said first
user agent,

35. A method according o claim 23, further comprising
the step of:

forwarding messages and replies o said desired destina-

lion based on forwarding information stored within said
first user agenl.

36. A method according 1o claim 23, further comprising
the siep of:

maintaining within the first user agénl the staws of a

message from its origination to {8 destination.

37. A method according 1o claim 23, further comprising
the step of:
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downloading messages stored within said first user agent
to said liest pager after said first pager is wmed on,
38. A method according o claim 23, further comprising
Ihe step ol

accessing said first user agent for changing, adding and *

deleting information by a compuling or communication

device.
39. A method according 1o claim 23, further comprising

Ihe siep of:

22

pl ing basic ging [unctions within said firsi
user agent that are generic for all user agents.

40. A method according to claim 23, furiher comprising

the siep of:

programming an extensible parl of said first user agent for
performing specific tasks as desired by said first subs
seriber.
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appropriate control signal from the control logic 1404, 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 from 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 1428 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:

FlG. |3 Base Transmitter
1306
—_— 1300
1 wl Madula:or»}‘
1308
Du:a 310 [
ot - 1320
‘_r‘jﬂz . J‘_F‘:‘__J Modulator —— L I /|5=B 1318
Control  |—. 1312 A=
P e ___—————— Combiner Fawer
” = & _’LMsdu ator B Amplifier
N304 =g

|
[ 314

_,| Moculator ——
—

Fn
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F16. 14 Base Transmitter

1406 1416 /W}D
— 1 |
. .| Moduiator I—}I_Power Amp

‘ 1408 1418
== ’ |
r2 | Modulator I}—‘ Power Amo |

]

Data i 1410 1420
Input ‘ | e |
e | ¢3 - Modulator h Power Amp - 1428
Controi  |— 1412 1422 [ L
| logic | F,__J: Mcﬂuiato_r_}—l Eve: ATp ] Combiner
ST
| |
I i
i ! ;
[ /l4ié 1434

l " tn o Moduiator —]—'l Power Amp ]._.__.__4

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 also Golight, Inc. v. Wal-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 Danek Group
Inc., 253 F.3d 1371, 1382 (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
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106
/302 /304 306
MESSAGE TYPE DATA MESSAGE HESI'ES;’S‘?QI'EON
DETERMINATION PROCESSING phicmee
MODULE MODULE L
/303 316
PROCESSOR
/3‘10 /312 /3)14
ACKNOWLEDGEMENT UNDELIVERED DATA
MESSAGE B e MESSAGE
PROCESSING MODULE PROCESSING
MODULE MODULE

FIG.3

Plaintiff argues 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. 107-2
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 2708 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
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208
/402 ‘/4'04
ACKNOWLEDGEMENT REGISTRATION
MESSAGE GENERATION GE’EESR%SN
MODULE i
L
PROCESSOR
/403 /410 /412
MESSAGE TYPE PROBE MESSAGE DATA MESSAGE
DETERMINATION PROCESSING PROCESSING
MODULE MODULE MODULE
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 and/or memory 212 and processor 406, and
equivalents.” See ‘428 Patent at 6:42-57. Defendants have not challenged Plaintiff’s
identification of the corresponding structure in the specification, at least as set forth in Plaintiff’s

proposed construction. See Dkt. No. 110 at 28-29. Instead, Defendants challenge the sufficiency
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il

Ita iz

Figure 3B

D.  The Inventions Described and Claimed in the 506 Patent.

The inventions of the 506 Patent save time for users and save capacity for networks.
506 at [1:40]. 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 506 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. /d. at [1:55-
57]. 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. [d. at
[2:1-6].

Canned messages can accommodate multiple response options. /d. at [2:13-27]. 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 OPENING CLAIM CONSTRUCTION BRIEF 5
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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 *210 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. ‘210 at [5:25-40; 33:45-34:44]. Multi-carrier 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. Jd. at [33:56]. Both transmitters
generate multiple carrier signals within the selected frequency band—at substantially the same
frequencies as each other. Id. at [5:25-40].

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 [13:3-14, 48-49].

FIG 9

B34

Fraquensy

f— — — 50 kHz _—
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BASE RECEIVER 650
TRANSMITTER -

FIG. 6 642 64
606 g 615 i BiSE

_ STATION
810 652
614 iﬁ:ﬂ] 632
BASE |K522 BASE
TRANSMITTER RECEIVER
613 618
BASE 626
TRANSMITTER MOBLLE |_gy 856~
UNIT
606 /%0
612 Y e ZONET
BASE |]-620 638 BT
602 TRANSMITTER i oL T0NE 2
616 RECEIVER
im 628
BASE | (646 ~ 648
o o RECEIVER 544
REGIONAL
NETWORK ] STATION
OPERATIONS 658
CENTER

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 intra-set simulcast
necessitates the presence of at least two base transmitters 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 17
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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
programming”).” 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 PHOSITA 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].

FIG. 27(4) Cycle Protocol .
s 2102 7704 2708 2108 2110 2nz s
Syst ide |Systemwide |. Zonal Rever
EYC‘GE F\‘:vsoemm ? |Revorse Zonal FWD ‘goioree CO‘:‘ItEﬁtEiDn
eader |inteval  |interval interval Interval | Interval

Although not required for definiteness, the 428 Patent provides algorithms that describe
how the module, processor, and memory perform the “determining” function. For example, the

Specification provides an if-then-else algorithm in prose at 5:24-34. See TecSec, Inc. v. IBM,

*  Telcordia Techs., Inc. v. Cisco Sys., Inc., 612 F.3d 1365, 1376-77 (Fed. Cir. 2010) (holding over objection that
“controller circuit [w]as a black box™ that “controller” was sufficient disclosure because PHOSITA would have
recognized the controller as an electronic device with a known structure™); Elan Microelectronics Corp. v.
Pixeir Microelectronics Co. Ltd., 2013 U.S, Dist. LEXIS 76983 *66 (D. Nev. May 30, 2013) (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. Amazon.com, Inc., 2012 U.S. Dist. LEXIS 86914,
*28 (D. Del. June 22, 2012) (*“*displaying’ an icon is a common function that can be achieved by any general
purpose computer without special programming.”).

MTEL’S OPENING CLAIM CONSTRUCTION BRIEF 24
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may not be indicative of how the term is used in the patent. /d. 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 conclusory, unsupported
assertions as to a term’s definition is entirely unhelpful to a court. /d. Generally, extrinsic
evidence is “less reliable than the patent and its prosecution history in determining how to read

claim terms.” /d.

CONSTRUCTION OF DISPUTED TERMS

A. “transmitter” / “base transmitter”

MTEL Proposed Construction Clearwire Proposed Construction

No construction necessary communications device having a data input, a
control logic, modulators, a combiner, power
amplifier(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:

FlG. 13 Base Transmitter
1308

e 1300

1%
Modulalor

o 1320
et 3 Mot_iula!or - 135 138
Control  1—| 132 P
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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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Case IPR2014-01034
Patent 5,894,506

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.’
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

35U.S.C. § 317(b) and 37 C.F.R. § 42.74(c), is granted.

" 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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Publication Number: US5894506A 19990413

Title: Method and apparatus for generating and communicating messages between subscribers to
an electronic messaging network
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messaging network
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Priority Date: 1996-09-05
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Abstract:

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.

Language of Publication: EN
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